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End Semester Examination, May 2015 
B. Tech. – Third Semester 

ELEMENTS OF AERONAUTICAL ENGINEERING (AE-301) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer any ten: 
 a) How do we achieve short take-off and landing of an aircraft? How do the gliders and 

the powered gliders take off? 
 b) What are slat and slop? How do they help in increasing lift? 
 c) Define aerodynamic centre and neutral point. 

 d) Draw 1c  and   curves for a cambered airfoil and a symmetrical airfoil. 

 e) Write the thrust equation of a jet engine. Explain the part played by each term in 
the development of thrust. 

 f) What do you understand by ‘compressor air bleed’ and for what services is this 
bleed air used? 

 g) What is the simplest jet engine that has been used to power a flight vehicle? What 
is the basis of its simplicity? 

 h) What so you understand about loop antenna and sense antenna? 
 i) What are the frequency ranges of HF, VHF and UHF communication systems? 
 j) Explain the function of a pressure relief valve with the help of a suitable diagram. 
 k) What is a check valve? Draw a schematic diagram of a check valve and explain its 

operation.                       2x10 

PART-A 

Q.2 a) What is the difference between an aircraft and a rocket? Explain their features with 
examples of each type.                   5 

 b) Explain with the help of suitable sketches, the operation of a double cantilever, 
spring leaf type main landing gear.              5 

 c) What do you understand by tilt-rotor concept? Draw a sketch to explain the 
operation of aircraft using this concept. What are the advantages of a tilt-rotor over 
other V/STOL aircraft?                   10 

 
Q.3 a) What do you understand by high lift devices? Why do we require high lift devices? 

Explain, with sketches, various types of high lift devices.          10 

 b) Discuss the effect of flap deflection on lift with the help of 1c  curves.     10 

 
Q.4 a) By suitable sketches highlights the differentiating features of: 
  i) A pure turbo-jet engine. 
  ii) A by-pass jet engine. 
  iii) A fan-jet engine. 
  iv) A jet engine with a re-heat system.             5x4 

PART-B 

Q.5 a) What purposes are served by a fuselage? Discuss the types of construction that are 
followed for making a fuselage. Name the various structural elements used in the 
construction of fuselage.                  10 



 b) What is empennage? Show with suitable sketches the shape of the following parts 
of empennage structure: 

  i) Twin tail. 
  ii) V-butterfly tail. 
  iii) T-tail. 
  iv) Standard tail.  
  v) Dorsal and ventral fins.                 2x5 
 
Q.6 a) The operation of GPS involves three segments. Discuss each of these segments 

giving details of information supplied/ monitored by each of them.       10 
 b) What information is provided by the VOR and DME to the pilot? Explain the 

operation of DME.                     10 
 
Q.7 a) Why do we need an auto-pilot system? Explain the essential features and operation 

of an auto-pilot system used in an aircraft.           15 
 b) What is the difference between a single action and a double action hand pump? 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

AIRCRAFT ELECTRICAL INSTRUMENTS AND SYSTEMS (AE-302) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is routing? 
 b) Draw circuit diagram of a constant frequency generator. 
 c) Define a busbar. 
 d) Differentiate between a fuse and a current limiter. 
 e) What are instrument transformers? Name any two. 
 f) What are booster coils? 
 g) State the basic principle of a magnetic indicator. 
 h) Why under voltage protection is necessary? 
 i) What is the function of landing light on runway? 
 j) Give difference between earthing and grounding.           2x10 

PART-A 

Q.2 a) Explain the construction and working of Nickel-Cadmium batteries.       10 
 b) Explain with the help of a circuit diagram, battery charging from external units and 

onboard battery charger unit.                  10 
 
Q.3 a) Explain combination of parallel operation.              10 
 b) Write a note on electrical bonding.                10 
 
Q.4 a) Explain different relays used in aircraft electrical system.          10 
 b) Write a note on overvoltage protection. 

OR 
  Write a note on undervoltage protection.              10 

PART-B 

Q.5 Write notes on (any two): 
 a) Control synchro. 
 b) Frequency meter. 

c) Power meter.                       10x2 
 
Q.6 a) Draw and explain an electronic display system.             10 
 b) Explain magnetic indicator.                   10 
 
Q.7 Write notes on (any two): 
 a) Inpulse coupling. 
 b) Five detection and extinguishing systems. 
 c) Engine starting systems .                   10x2 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fourth Semester 

AERODYNAMICS-I (AE-401) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 Answer any five: 
 a) Explain the basic principle of the lift generation over an airfoil. Explain the 

characteristics associated with the airfoil and defining its nomenclature. 
 b) What are velocity function and stream function? Explain the mathematical terms 

with the explanation of its physical interpretations. 
 c) Explain the flow around sphere in details with the concept of relieving effect. 
 d) Explain the basic aerodynamics of a delta wing aircraft. 
 e) Explain the concept of boundary layer and its separation. Explain the velocity profile 

for the laminar and turbulent flow. 
 f) What are the different methods to prevent the separation of flow over an airfoil? 

Explain each method in detail.                   4x5 

PART-A 

Q.2 a) What is centre of pressure and how could we locate the position of centre of 
pressure?                      5 

 b) Explain the different Mach number regimes with diagrams.       5 
 c) Explain the concept of Buckingham pi theorem. Derive the similarity parameter with 

its help.                       10 
 

Q.3 a) How does a doublet behave under the influence of the uniform flow with free 

stream as V . Explain mathematically the flow over a cylinder.        10 

 b) The lift on a spinning circular cylinder in a free steam with a velocity of sm30  at a 

standard sea level conditions is mN6  of span. Calculate the circulation around the 

cylinder.                      4 
 c) Define circulation and state Kelvin’s circulation theorem. Explain the creation of 

starting vortex and the resulting generation of circulation around the airfoil.  6 
 

Q.4 The induced drag coefficient for a rectangular wing of aspect ratio 6, induced drag 
factor ,055.0  zero lift angle of attack of ,º2  at an angle of attack of ,º4.3  is found 

to be 0.01. Calculate the induced drag coefficient for a similar wing at the same angle 
of attack but with an aspect ratio of 10. Assume that the induced factors for lift and 
drag to be equal. Given that the induced drag factor for the wing with aspect ratio 10 
to be 0.105. 

 Hint: ARClC id  /)1(2

,                      20 

PART-B 
Q.5 Explain the numerical nonlinear lifting line method.             20 
 

Q.6 Drive the Navier stokes equation, when there is zero flux of exchange heat with 
negligible normal stress.                    20 

 

Q.7 a) Explain the concept and use of the flats for the airfoil and describe the behavior of 
the boundary layer over the airfoil due to it.            8 



 b) What is gurney flap? How does it help the lift generation? Explain with the help of 
the flow phenomena.                  6 

 c) Explain the use of airfoil in the racing cars. Explain it with the help of a diagram in 
details for the rally and F1 cars.                  6 
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AIRCRAFT STRUCTURES-I (AE-402A) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 3 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 a) Explain principle of superposition. 
 b) Define redundancy? 
 c) Explain the role of longerons and stressed skin structure in fuselage design. 
 d) State the principle of St. Venant. 
 e) Define factor of safety. 
 f) Define strain energy. 
 g) What do you mean by limit load and ultimate load of any structure? 
 h) What do you mean by shear flow? 
 i) Explain briefly the stress-strain relationship. 
 j) State the importance of V-n diagram.               2x10 

PART-A 

Q.2 State the Maxwell’s reciprocal theorem. A cantilever mm800  long with a prop mm500  

from the wall deflects in accordance with the following observations when a point load 
of N40  applied to its end. 

 

Distance )(mm  0 100 200 300 400 500 600 700 800 

Deflection )(mm  0 -0.5 -1.6 -2.5 -1.9 0 2.5 4.9 10.6 
 

 What is the angular rotation of the beam at the prop due to a N30  load applied 

mm200  from the wall, together with a N10  load applied mm350  from the wall? The 

initial deflected shape of the cantilever is shown in the figure below: 

            20 
 
Q.3 A cantilever of length L  and depth h2  is in a state of plane stress. The cantilever is of 

unit thickness, is rigidly supported at the end Lx   and is loaded as shown in the 

figure below. 

 Show that the stress function  532322 5 yyxDCyyBxAx   

  
 
 
 
 
 
                            20 
 



Q.4 Determine the forces in members BC , CE  and EF . 

  
 
 
 
 
 
 
                            20 

PART-B 

Q.5 An aircraft having a total weight of kN25  and a tricycle undercarriage lands at a 

vertical velocity of sm7.3 , such that the vertical and horizontal reactions on the main 

wheels are kN1200  and kN400 , respectively; at this instant the nose wheel is m1.0  

from the ground, as shown in the figure. If the moment of inertia of the aircraft about 

its CG is mmNs281065.5  , determine the inertia forces on the aircraft, the time taken 

for its vertical velocity to become zero and its angular velocity at this instant. 
  
 
 
 
 
 
 
 
 
                            20 
 
Q.6 Calculate the vertical deflection of the point B  and the horizontal movement of D  in 

the pin-jointed framework shown by using complementary energy method. All members 

are linearly elastic and have cross-sectional areas of 21800mm . E for the material of the 

members is 2000,200 mmN . 

  
 
 
 
 
 
 
 
 
 
 
                            20 
 
 
 
 
 



Q.7 a) Determine the deflection curve and deflection of the free end of the cantilever beam 
shown in the figure below. The flexural rigidity of the cantilever beam is EI and its 
section is doubly symmetrical. 

  Given:  
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                            10 
 b) Determine the shear flow distribution in the thin walled Z-section shown in the 

figure below due to shear load yS  applied through the shear centre of the section. 

  Given:   
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AIRCRAFT PROPULSION-I (AE-403) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define radiation. 
  b) Define heat transfer. What is the driving force for the heat transfer? 
  c) Briefly explain air cooling by fins aircraft piston engines. 
  d) Define an isentropic process. 
  e) What does value of k (thermal conductivity) represent physically? 
  f) Define octane number. 

  g) Determine the speed of sound in Argon (Ar) at 120º C. ( molkkgMW 40 ) 

  h) What is choked flow? 
  i) Write the basis of classification of aircraft piston engines. 
  j) Define an adiabatic process.               2x10 

PART-A 

Q.2 a) One face of a copper plate 3 cm thick is maintained at 400 ºC, and the other face is 
maintained at 100 ºC. How much heat is transferred through the plate? Thermal 

conductivity of copper is mW370 ºC at 250 ºC.             6 

 b) Define convection heat transfer? Air at 20 ºC blows over a hot plate 50 by 75 cm  

maintained at 250 ºC. The convection heat transfer co-efficient is 225 mW . 

Calculate the heat transfer.                  6 
 c) A horizontal steel pipe having a diameter of 10 cm is maintained at a temperature of 

50 ºC in a large room where the air and wall temperature are at 20 ºC. The surface 
emissivity of the steel may be taken as 0.8. Calculate the total heat lost by the pipe 

per unit length. 25.6 mWh  ºC.              8 

 
Q.3 a) Explain the concept of momentum theory for propellers and derive the expression.

                        10 
 b) Explain the blade element theory for propellers and derive the expression.   10 
 
Q.4 a) Explain the combustion process of an aircraft piston engine.         5 
 b) Explain the different strokes of IC engines? Explain the four strokes through a P-V 

diagram. Also draw the valve timing diagram for a four-stroke engine.    10 
 c) What is the effect of altitude on power required and power available? Explain with 

the help of a diagram.                    5 

PART-B 

Q.5 a) Derive the fundamental thrust equation for jet propulsion.       10 
 b) Derive the area Mach number relation for an isentropic flow in a duct of varying 

area and discuss the variation of Mach number with variation in area?      5 
 c) A needle nose projectile travelling at a speed of M=3 passes 450 m above an 

observer. Find the projectile’s velocity and determine how far beyond the observer 
the projectile will first be heard.                 5 

 



 
Q.6 a) Write down the advantages of a liquid fuel over a solid fuel.         7 
 b) Explain vapour lock.                     5 
 c) Write down characteristics of an ideal fuel.              8 
 
Q.7 a) A four cylinder, four-stroke car engine with bore 80 mm and stroke length 100 mm 

has engine to rear axle ratio of 5:1. The car moves at speed of 60 km/hr, travels a 
distance of 4 km and the fuel consumption during this period is 0.3225 kg. When 
the tyres are fully inflated, the wheel diameter is 650 mm and the mean effective 
pressure as estimated from the indicator diagram is 5.5 bar. If the fuel used has 
calorific value of 43500 kJ/kg, determine the indicated power and thermal efficiency.
                      10 

 b) Draw and explain the typical components inside a turbojet engine and their working.
                      10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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AIRCRAFT MATERIALS (AE-404) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Describe the hardness and brittleness properties of a material. 
 b) Explain the stress-strain diagram for mild steel and explain the difference between 

elasticity and plasticity of a material. 
 c) What are weldability and formability? 
 d) Explain the pickling process and it use. 
 e) Explain the crevice corrosion and its prevention. 
 f) What are contents of 7075 aluminum alloy and its properties? 
 g) Why use of sulphur dioxide gas environment is necessary in heat treatment of 

magnesium alloys? Explain. 
 h) Explain the difference between Monel and K Monel alloys. 
 i) What are anisotropic properties of composites? 
 j) What are cermets and their uses?                2x10 

PART-A 

Q.2 a) i) Explain the reasons for and variations in temperature experienced during flight.
                        6 

  ii) Explain the strength weight ratio of material in aero-space vehicles.    4 
 b) Explain the Iron-Carbon binary diagram with phase changes occurring at different 

temperatures. What is the structure of different forms of iron during these phases?
                          10 

Q.3 a) What is surface hardening of metals? Explain various processes used for surface 
hardening.                       10 

 b) Explain the classification of steel and the effect of various alloying elements.    10 
 
Q.4 a) i) What is fatigue and fatigue corrosion?            4 
  ii) What are the different corrosion prevention methods?        6 
 b) Explain the different methods of heat treatment.            10 

PART-B 

Q.5 a) Explain the alloying elements of aluminum metal and their importance.      10 
 b) What magnesium alloys, their use and designation system?         10 
 
Q.6 a) What are allotropies of titanium and their significance in titanium alloys? What are 

the advantages of all alpha and heat treatable beta titanium alloys?       10 
 b) Give the composition of Inconel alloy and its properties.          10 
 
Q.7 a) Write a detailed note on fibre reinforced composites.           10 
 b) Explain the different type of resins and their properties.          10 
 
 
 
 



End Semester Examination, May 2015 
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AERODYNAMICS-II (AE-501) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer any five of the following questions: 
 a) Plot schematics of span wise pressure coefficient distribution across a delta wing: 
  i) When it is without the leading-edge vortex flaps. 
  ii) When it is modified by the leading edge vortex flaps. 
 b) How does flying a delta wing aircraft at high angle of attack and at low speed help 

to maintain the desired lift instead of stalling? 
 c) Explain briefly the phenomenon of intersection of two left running shock waves. 
 d) What do you understand by strength of an oblique shock wave? What is the 

strength of a Mach wave? 
 e) Explain briefly Whitcomb’s area rule. 
 f) With the help of Cp distributions, explain the usefulness of a supercritical airfoil over 

any other airfoil.                  4x5 

PART-A 

Q.2 a) What is a Zhukovsky transformation? Show that when the transformation 2z , is 

applied to a field of uniform flow parallel to the OY axis, the transformed 
streamlines are parabolas about the O axis. Plot any transformation streamline. 

                          12 

 b) Define conformal transformation for the transformation zbz /2 , where b is a 

constant. Find out the length ratio.              8 
 
Q.3 Explain why delta wing configuration is adopted in high speed military aircrafts. Also 

discuss the subsonic flow characteristics over a delta wing and state the assumptions 
and theory given by polhamous to calculate lift over delta wing.         20 

 
Q.4 a) Derive the Rayleigh‘s Pitot tube formula and discuss how velocity of a supersonic 

flow can be measured using this formula.              10 
 b) Consider a flow with a pressure and temperature of 1 atm and 288 K. A pitot tube is 

inserted into this flow and measures a pressure of 3.645 atm. What is the velocity of 
the flow?                     10 

PART-B 

Q.5 A symmetrical diamond shaped airfoil having semi vertex angle 2º is kept at 2º angle of 
attack to free-stream flow having Mach number 2.2 and pressure 1 atm. With help of a 
diagram, explain compressible flow phenomenon (shock or expansion) happening over 
the airfoil. Use shock expansion theory to calculate coefficient of lift and drag.   
                         20 

 
 
Q.6 a) Derive the linearized velocity potential equation for a two dimensional, irrotational, 

isentropic flow over a body immersed in a uniform flow and work out the 



perturbation velocity potential equation for small perturbations at subsonic and 
supersonic Mach numbers.                   15 

 b) Under low speed incompressible flow conditions, the pressure coefficient at a given 
point on an airfoil is -054. Calculate CP at this point when the free stream Mach 
number is 0.7, using the Prandtle Glauert rule.         5 

 
Q.7 List the various methods to model compressible flow using velocity potential equation. 

Explain the procedure to model this type of flow using method of characteristics. Also 
give your opinion on different methods.                20 
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B. Tech. – Fifth Semester 

AIRCRAFT PROPULSION-II (AE-502) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is a compressibility of a fluid? Write a few lines about control volume approach 

with the help of a diagram. 
 b) Determine the speed of sound in Argon (Ar) at 120 ºC. (MW=40 kg/kmol). 
 c) What is choked flow? 
 d) Define an isentropic process. 
 e) What are critical values in isentropic flow conditions? How are they represented? 
 f) What are the thermodynamic parameters used in designing and optimization of 

turbofan engine? 
 g) What is a Mach wave? Explain. Also define Mach angle in terms of the Mach 

number. 
 h) Why is power factor included and how it is donated? 
 i) What is the relationship between fan pressure ratio vs SFC and fan pressure ratio vs 

specific thrust? 
 j) What are diffusing and accelerating flows?             2x10 

PART-A 

Q.2 Determination of the specific thrust and SFC for a simple turbojet engine, having the 
following component performance at the design point at which the cruise speed and 
altitude are M 0.8 and 10,000 m. 

 From ISA table, at 10,000 m, 2650.0aP  bar, ,3.223 KTa   and sma /5.299  

 Compressor pressure ratio     8.0 
 Turbine inlet temperature     1200 K 
 Isentropic efficiency: 
 Of compressor, nc       0.87 
 Of turbine, nt         0.90 
 Of intake, ni         0.93 
 Of propelling nozzle, nj      0.95 
 Mechanical transmission efficiency nm 0.99 
 Combustion efficiency nb     0.98 
 Combustion pressure loss pb    4% comp. deliv. Press.         20 
 
Q.3 a) Write the summary points of qualitative results of series of calculations for 

optimization of turbofan engine.                 12 
 b) Write a short note on turbofan engine along with a basic diagram.     8 
 
Q.4 a) What are the two types of thrust augmentation methods? Explain.     8 
 b) Derive the expression for propulsive efficiency while considering pod drag.   8 
 c) Write a short note on after burner system.            4 

PART-B 

Q.5 The following data apply to a twin-spool turbofan engine, with the fan driven by the LP 
turbine and the compressor by the HP turbine. Separate cold and hot nozzles are used. 



 Overall pressure ratio 25.0. 
 Fan pressure ratio 1.65. 
 Bypass ratio mc/Mh 5.0. 
 Turbine inlet temperature 1550 K 
 Fan, compressor and turbine polytropic efficiency 0.90. 
 Isentropic efficiency of each propelling nozzle 0.95 
 Mechanical efficiency of each spool 0.99. 
 Combustion pressure loss 1.50 bar. 
 Total air mass flow 215 kg/s 
 It is required to find the thrust under sea level static conditions where the ambient 

pressure and temperature are 1.0 bar and 288 K.             20 
 
Q.6 a) Write about working and parts of axial flow compressor. Also draw a labelled 

diagram.                        15 
 b) Write the difference between turbojet and turbofan engines (at least five).   5 
 
Q.7 a) Derive the relation for mixing of hot and cold flow in a turbofan engine.     10 
 b) A needle nose projectile travelling at a speed of M=4 passes 350 m above an 

observer. Find the projectile’s velocity and determine how far beyond the observer 
the projectile will first be heard.               5 

 b) Drive an expression for choked flow condition (m and A/A*).       5 
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AIRCRAFT STRUCTURES-II (AE-503A) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 4 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 a) Define: 
  i) Long columns.       ii) Short columns. 
 b) What is radius of gyration? How does it affect buckling of a column? 
 c) Define: Flexural rigidity. Calculate the flexural rigidity for a rectangular and circular 

column. 
 d) Which are the boundary conditions considered when analyzing thin airframe 

structures? 
 e) What is point of contra flexure? How does it affect column buckling? 
 f) Define stiffness matrix and flexibility matrix. 
 g) Define welded joints and bolted joints? 
 h) Give the stiffness matrix for two springs joined parallel to each other. 
 i) Define: 
  i) Global coordinates.      ii) Local coordinates. 
 j) Give the structural idealization for: 
  i) Fuselage only.       ii) Fuselage and wing combined.    2x10 

PART-A 
Q.2 a) Derive the equation of column buckling using energy method with proper 

assumptions. Apply it on a cantilever column and derive its critical load.     10 

 b) A compression member is made of circular section tube, diameter d and thickness t . 

The member is not perfectly straight when unloaded, having a slightly bowed shape 
which may be represented by the expression; 
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  Show that when a load P is applied, the maximum stresses in the member can be 

expressed as: 
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  Assume t  is small compared with d  so that the following relationship are 

applicable: 

  Cross-sectional area of tube= td **  



  Second moment of area of tube=
8

2td
               10 

 
Q.3 a) Write notes on: 
  i) Buckling of flat sheet under ultimate compressive strength. 
  ii) Elastic shear buckling flat plate. 
  iii) Elastic buckling of curved plate.              5 

 b) For a thin flat plate having dimensions  tba ** cm3, derive the equation for its 

buckling assuming that the buckling modes are harmonic.        5 
 c) For the stringer sheet shown in the figure below, compressive loading is done by 

rigid members. The sheet assumed to be simply supported at load ends, at rivet 

lines and free at sides. Each stinger has an area of 0.1 in 2. Assume 610*3.10E  

for the sheet and stringers. Find the total compressive load P: 
  i) When sheet first buckles? 

  ii) When the stringer stress is 410 lb/in2? 

  iii) When the stringer stress is 410*3 lb/in2? 

          10 
 

Q.4 a) Figure shows a square symmetrical pin-jointed truss 1234, pinned to rigid supports 
at 2 and 4 and loaded with a vertical load at 1. The axial rigidity EA is the same for 
all members. Use the stiffness method to find the displacements at nodes 1 and 3 
and hence solve for all the internal member forces and support reactions. 

   
 
 
 
 
 
 
 
 
 
 
                            10 



 
 
 
 b) Form the matrices required to solve completely the plane truss shown in the figure 

and determine the force in member 24. All members have equal axial rigidity. 
   
 
 
 
 
 
 
 
 
                            10 

PART-B 

Q.5 a) Derive the stiffness matrix for 2 and 3 springs attached in series.     6 
 b) Derive the stiffness matrix and matrix equation or a pin jointed member.   6 
 c) Determine the horizontal and vertical components for the deflection of node 2 and 

the forces in the members of the pin jointed framework shown in the figure. The 
product AE is constant for all members. 

               8 
 

Q.6 a) Part of a wing section is in the form of the two-cell shown in the figure in which the 
vertical spars are connected to the wing skin through angle sections, all having a 
cross sectional area of 300 mm2. Idealize the section into an arrangement of direct 
stress carrying booms and shear stress only carrying panels suitable for resisting 
bending moments in a vertical plane. Position the booms at the spar/skin junctions. 

              10 
 

 b) The thin-walled single cell beam shown in the figure has been idealized into a 
combination of direct stress carrying booms and shear stress only carrying walls. If 
the section supports a vertical shear load of 10 kN acting in a vertical plane through 
booms 3 and 6, calculate the distribution of shear flow around the section. 

18/4 
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              10 
 
Q.7 a) What are riveted joints? Explain the modes for a rivet joint failure.     5 
 b) Write a note on how stress distribution takes place around a rivet joint for an 

eccentrically loaded plate having rivet joints.           5 
 c) For the fitting shown in the figure below find the margins of safety for various 

failure types. 

   

   
 
 For bolt and bushing (Made steel): 

 262626 /10*75.0,/10*75.1,/10*25.1 inlbinlbinlb aabrat    

 For fitting (made of alumimum): 

 2626 /10*98.0,/10*65. inlbinlb abrat   . Resisting load of fitting in compression is 

lb610*15.0 and lb610*12.0 in tension. Fitting factor is 2.1 and bearing factor is 2 . 

                          10 
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B. Tech. – Fifth Semester 

FLIGHT MECHANICS-I (AE-504) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer the following questions: 
 a) In the isothermal region of the standard atmosphere, the pressure variation is given 

by the relation p/p1=_________. 
 b) Geopotential altitude is a _________ altitude defined by the equation –dp=. 
 c) Define pressure temperature and density altitudes. 
 d) Differentiate between laminar and turbulent flows. 
 e) Local skin friction coefficient for laminar boundary layer is given by Cfx= ______. 
 f) Explain the difference between an infinite and a finite wing. 
 g) For the maximum endurance for a jet aircraft we must fly such that L/D is _______. 
 h) For manoeuvering performance, it is advantageous to have the ______ possible R 

and ________ possible . 

 i) What is wing loading? 
 j) Explain the V-n diagram.                   2x10 

PART-A 

Q.2 Draw a graph for temperature distribution in the standard atmosphere. Draw the 
relations for calculating p,   and T in the isothermal and gradient regions of standard 

atmosphere.                        20 
 
Q.3 a) Illustrate a turn and bank indicator and explain its functioning.        10 
 b) Differentiate between IAS, CAS and TAS.            6 
 c) How IAS is obtained?                  4 
 
Q.4 a) What is the total drag of an airfoil? Explain the variation of drag coefficient with 

Mach number for subsonic and supersonic speeds.          6 
 b) Explain induced drag with the help of a proper illustration and derive a relation for 

calculation of induced drag coefficient for finite wing.         8 
 c) The Cessna aircraft has a wing area of 16.2 m2 and an aspect ratio of 7.31. Assume 

the span efficiency factor of 0.62. If this aircraft is weighing 9800 N and is flying at 
standard sea-level conditions with a velocity of 251 km/h, what is the induced drag?
                    6 

PART-B 

Q.5 Illustrate the various leading and trailing edge high lift devices. Explain how these 
affect the max lift coefficient.                   20 

 
Q.6 a) Show that aerodynamic condition for minimum power required is that zero lift drag 

is equal to one third the drag due to minimum power.           14 
 b) Calculate the power required at sea level for level flight for an aircraft with weight 

=13120 N, wing area=16 m2, span=10.8 m, parasite drag co-efficient=0.025, and 
Oswald efficiency factor e=0.81 flying at a speed of 60.96 m/s.      6 

 



Q.7 a) Derive a relation for landing distance for an aircraft.           10 
 b) Estimate the landing distance for jet aircraft weighting 54966 N, at sea level. It has 

a wing area =29.54 m2, parasite drag co-efficient=0.022, coefficient of rolling 
friction=0.02. No thrust reversal is used. However, spoilers are employed such that 
L=0? The maximum lift coefficient, with flaps fully deployed at touchdown, is 2.5.
                         10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fifth / Sixth Semester 

AIRCRAFT SYSTEMS (AE-505) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Explain the following: 
 a) Turnbuckles. 
 b) Characteristics of a pneumatic system. 
 c) Integral hydraulic reservoir. 
 d) Type of hydraulic pumps used in an aircraft. 
 e) Detonation and knocking. 
 f) Human needs to be met in an aircraft. 
 g) Function of gaspers in the cabin. 
 h) Control of tailpipe fire that occurs during shutdown or false start. 
 i) Wind screen ice protection. 
 j) Emergency escape system.                 2x10 

PART-A 

Q.2 a) Explain the different types of control systems used in an aircraft.     10 
 b) Explain a typical aileron control system used in aircraft.        10 
 
Q.3 a) What are different types of hydraulic accumulators and their function? Explain the 

use of bladder type accumulator with a neat diagram.         10 
 b) Explain the various types of brake systems used on aircraft.       10 
 
Q.4 a) Explain the layout for a four engine manifold cross-feed fuel system.    10 
 b) Explain the fuel dumping, draining and fuelling of an aircraft.       10 

PART-B 

Q.5 a) Explain the functioning of air cycle cooling system with its components.    10 
 b) Explain the conditioned air’s distribution system and functioning of a water 

separator.                      10 
 
Q.6 a) Explain a typical pressure-demand oxygen system installed in an aircraft.   10 
 b) Explain the oxygen system flow indicators and pressure gauges.      10 
 
Q.7 a) Explain the Kidde and Fenwal type continuous-loop fire detection systems.   10 
 b) Explain the different types of ice information and anti-icing systems used in an 

aircraft.                      10 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth Semester 

FLIGHT MECHANICS-II (AE-603) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer the following question: 
 a) Static stability. 
 b) Control surface flutter. 
 c) Frise aileron. 
 d) Spiral instability. 
 e) Dorsal and ventral fin.                  4x5 

PART-A 

Q.2 a) Derive fundamental equation of static longitudinal stability with the help of a 
suitable diagram. Drive and explain the wing contribution in it.      5 

 b) Derive the neutral point for the stick fixed static longitudinal stability with wing 
contribution.                     5 

 c) Draw and explain the graphical relation of CM vs CL for longitudinal stability.    10 
 
Q.3 a) Explain floating and restoring tendency of an elevator.         5 
 b) What is aerodynamic balancing of control? Explain different types of aerodynamic 

balancing methods applied to the design of control.           10 
 c) What are the different types of tabs used to drive a control? Explain each with 

figure.                       5 
 
Q.4 a) Define stick fixed and stick free manoeuvering points.         4 
 b) Write the expression for pitch rate q during vertical and horizontal turns and discuss 

it.                      6 
 c) Write the expression for stick force per g during pull up and in steady turns and 

discuss the effect of each term.                 10 

PART-B 

Q.5 What is the equation of yawing moment? Derive an expression for the moment due to 
fin and rudder combination towards directional stability. Derive the equation for pedal 
fixed directional static stability.                  20 

 
Q.6 a) What is the effect of wing sweep, flaps and power on the dihedral effect?   5 
 b) Derive and estimate the aileron or lateral control power. Mention all the 

assumptions taken in account and explain with the help of a suitable diagram.  
                          10 

 c) Draw and explain the typical yawing moment curve CL with for dihedral stability. 
                         5 

 
Q.7 Derive the equation of longitudinal motion. Evolve it to the non-dimensional hinge 

moment and simultaneous equation.                 20 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth Semester 

AIRCRAFT DESIGN (AE-604) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is fuel fraction estimate and give its equation for a simple commercial 

passenger aircraft? 
 b) What are the various types of high lift devices that can be used on an aircraft? 

Explain configuration of each type. 
 c) Describe cabin layout for an aircraft with a diagram. 
 d) Draw the diagram of tail dragger configuration with necessary terms. 
 e) Describe 4 tail designs with diagrams. 
 f) Describe the various terms in airfoil geometry with a diagram. 
 g) What are the main functions of the stabs? Describe the functions in short. 
 h) On which principle does the Oleo shock absorber work and how? 
 i) Give the Schrenk’s approximation for span-wise load on an elliptical and rectangular 

wing. 
 j) Determine the stroke length of an Oleo shock absorber: 
  i) Efficiency of tire = 0.47; efficiency of Oleo = 0.7; Ngear = 2.8; vertical velocity = 

10 ft/s; dia. of tire = 20 inches; rolling dia. of tire = 17 inches.     2x10 

PART-A 

Q.2 a) Draw the flight envelope for a supersonic aircraft and explain it properly.     4 
 b) What are the basic classifications used for an aircraft? Describe them in detail.   5 
 c) Write brief notes on following operational criteria parameters: 
  i) Payload        ii) Payload-range          5 
 d) Explain in brief: 
  i) Configuration of aircraft. 
  ii) Break even-point. 
  iii) Airfield requirements.                   6 
 
Q.3 a) Calculate the weight fractions for a jet powered combat aircraft with following input 

parameters: 
 

Input Parameter Value (Unit in F.P.S unit) 

Cruise Mach number 1.9 

Max. Mach number 2.1 

Cruise Altitude 60,000 ft. 

Operating Radius 300 nautical miles 

Engine TSFC (min) 0.8 

Engine TSFC (max) 1.8 

Thrust 22,000 lbs 

Aspect ratio 2.4 

Combat time 8 min. 

Combat altitude 20,000 ft. 

Loiter time 20 min. 

Loiter altitude 10,000 ft. 

Structural factor 0.5 



Payload (non-expendable) 600 lbs. 

Payload (expendable) 500 lbs. 

                          12 
 
 
 b) Write notes on: 
  i) BM and SF for an elliptic and rectangular wing? How will the diagram change if 

wing-tips are added to rectangular wing? 
  ii) Give the steps for weight estimation for different stages of a complete flight 

path. 
  iii) Which are the different types of flaps? How does using flaps help in lift 

augmentation? Explain with a graph and a diagram. 
  iv) Draw the design wheel and design flow-chart.            8 
 
Q.4 a) Draw the critical load diagram for L1011. Also give the load table mentioning all the 

loads acting on an aircraft.                   6 
 b) Explain manoeuver loads. Draw its V-n diagram and explain it.        6 
 c) Explain gust loads. Draw its V-n diagram and explain it. Finally draw the combined 

V-n diagram and explain it.                   8 

PART-B 

Q.5 a) Which are factors that influence the volume considerations in fuselage design? 
Describe each in detail. Explain how cockpit designing is done.      10 

 b) Describe how fineness ratio affects fuselage shape. Briefly describe about the 
various fuselage shapes. Derive equation to calculate the drag over fuselage for 
subsonic commercial aircraft.                10 

 
Q.6 a) Describe the Oleo shock absorber arrangement. Explain why Oleo performance is 

better than remaining other shock absorber arrangements. Show how landing gear 
stroke length is independent of aircraft weight.           10 

 b) Design a fuselage for the 4-seater aircraft with following inputs: 
  i) Cruise Mach number = 0.6   ii)  Cruise altitude = 10,000 ft. 
  iii) D/L = 0.09       iv)  Diameter = 9 ft. 

  v) 3/056483.0 ftlbm     vi)  Q = 1 

  vii) sftv /00020132.0 2     viii) Wing span = 300 ft2 

  Use power series for fuselage design.             10 
 
Q.7 a) Explain vertical, horizontal and canard tail sizing, respectively. Discuss about how 

spin recovery is done using tail surfaces.               4 
 b) Discuss the various types of landing gear arrangements with diagrams. Compare 

bicycle and tail dragger arrangements in details.            4 
 c) Design a wing for a small trainer aircraft with following inputs: 
  i) Cruise Mach number = 0.6 
  ii) Cruise altitude = 30,000 ft. 
  iii) Wing area = 200 ft2 
  iv) Weight at start of cruise = 15,300 lbs 
  v) Weight at end of cruise = 11,500 lbs 
  vi) Airfoil used = NACA 4412 
  vii) Aspect ratio = 6 
  viii) Taper ratio = 0 

  ix) sftv /00034882.0 2  



  x) 3/028657.0 ftlbm                  12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Seventh / Eighth Semester 

BOUNDARY LAYER THEORY (AE-802) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What do you understand by the concept of an effective body? 
 b) Define the boundary layer thickness. 
 c) Define laminar flow. 
 d) What do you understand by energy thickness? Explain briefly. 
 e) What is the objective of theory of stability? 
 f) Define parallel flow. 
 g) Define turbulent flow. 
 h) What determines the scale of turbulence? 
 i) How can we design wind tunnels of low turbulence intensity? 
 j) Define thermal boundary layer.                2x10 

PART-A 

Q.2 a) Derive an expression for momentum thickness with the help of appropriate 
diagrams.                        10 

 b) Write any three general properties of the boundary layer equation.       10 
 
Q.3 Using approximate methods for steady equations explain the rotation near the ground 

with the help of an appropriate diagram.                20 
 
Q.4 Explain the Prandtl’s mixing length theory for the calculation of turbulent flows.    20 

PART-B 

Q.5 Derive Orr-Somerfield equation with the help of the method of small perturbation for 
the principle of the theory of stability of laminar flows.            20 

 
Q.6 a) Explain any three methods of control for boundary layer with the help of appropriate 

diagrams.                  8 
 b) When suction is applied to a wing, what two distinct problems may arise?     12 
 
Q.7 a) Deduce the relationship between the mean motion and Reynolds stresses caused by 

the fluctuations.                     10 
 b) Explain universal velocity distribution law using Von Karman similarity hypothesis. 

                          10 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Seventh / Eighth Semester 
ROCKET PROPULSION (AE-821) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is jet propulsion? How does it differ from rocket propulsion? 
 b) What is specific impulse? Write its expression. 
 c) What is characteristic velocity? Write its expression. 
 d) Write about burning rate dependency on pressure and also write the expression. 
 e) Define burn time and action time with the help of a diagram. 
 f) What is thrust vector control? 
 g) What are the reasons for using thrust vector control? 
 h) What is inadvertent ignition? 
 i) What are the different categories under which a solid propellant is classified? 
 j) What are double based propellants? Write any two of its classifications.     2x10 

PART-A 

Q.2 a) Write about composite propellants. Also write about any two of their classifications.
                      10 

 b) What are the various performance parameters used to evaluate and compare quality 
of design of one solid propellant rockets with another?        10 

 
Q.3 a) A rocket projectile has the following characteristics: 
  Initial Mass = kg200  

  Mass after rocket operation = kg130  

  Payload, non propulsive structure, etc. = kg110  

  Rocket operating duration = s3  

  Average specific impulse of propellant = s240  

  Determine the vehicle’s mass ratio, propellant mass fraction, propellant flow rate, 
thrust, thrust-to-weight ratio, acceleration of vehicle, effective exhaust velocity, total 
impulse, and the impulse-to-weight ratio.             20 

 
Q.4 a) Write about nuclear propulsion, mention its classifications and also describe about 

them and draw the relevant diagrams.               10 
 b) Write the difference between solid rocket motor and liquid rocket engine.     10 

PART-B 

Q.5 The following requirements are given for a solid propellant rocket motor: 
 Sea level thrust = 2000  lbf average 

 Duration = s10  

 Chamber pressure = psia1000  

 Operating temperature = Ambient (approx. 70º F) 
 Propellant = Ammonium nitrate-hydrocarbon  
 Determine the specific impulse, the throat and exit areas, the flow rate, the total 

propellant weight, the total impulse, the burning area, and an estimated mass 

assuming moderately efficient design. Properties for this propellant are: 26.1k ; 



RFT 316027001   ; sinr 10.0  at psia1000 ; sftc 4000 ; inlbPb 056.0  

molecular weight = mollblbm 22 ; gas constant = Rlbmlbfft  2.70221544 . 

                           20 
 
Q.6 a) Write down all the assumptions for ideal rocket unit.           10 
 b) On what parameters does the evaluation of volume and shape of combustion 

chamber and nozzle depends upon.                10 
 
Q.7 a) Write about different types of injectors and draw suitable diagrams.       10 
 b) What are the factors affecting injection behavior explain each one of them.    10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Seventh / Eighth Semester 

INTRODUCTION TO WIND ENERGY (AE-825) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) How the mountain and valley breezes occur during the day and night time? 

b) Name any four horizontal axis rotors. 
c) What is hourly mean wind speed? 
d) The most economic application of wind power is that require large amount of 

_________ in winter time such as for _________ of buildings. 
e) Explain pumped-hydro applications of wind power. 
f) Explain any two wind characteristics. 
g) Explain features of suitable site for a wind machine. 
h) Draw a Dutch rotor and indicate its max power coefficient. 
i) Explain storage options for wind power. 
j) What are the WECS design objectives?              2x10 
 

PART-A 
Q.2 a) Explain the wind resources.                8 
  b) Explain the economic viability of WECS.             6 
  c) Explain the ancient history of wind turbines.            6 
 
Q.3 a) Explain the principle of energy conversion systems using rotors as wind energy 

collectors and other types of wind energy conversion devices.      8 
 b) Explain the various types of WECS in use.              12 
 
Q.4 a) Describe the ERDA-NASA 100 KW experimental unit along with its drive-train 

assembly.                        12 
b) Indicate the objectives of ERDA-NASA 100 KW experimental set up and the lessons 

leant from the results.                8 
 

PART-B 
Q.5 Write short notes on: 

a) Stand-alone system and hybrid system.             5 
b) Direct heat applications of wind power.             5 
c) Off-shore turbines for generation of wind power.          5 
d) Industrial processes that use low temperature produced by wind energy.   5 

 
Q.6 a) Explain the power extraction from a wind stream by an unshrouded wind turbine. 8 
 b) Plot the graph between the ratio of blade tip speed to wind speed and the power 

coefficient for various rotors.                6 
 c) Explain the ducted system that can be used for turbines. How much wind speed and 

power can be increased by their use?            6 
 
Q.7 a) Explain the advantages for small, decentralized wind energy systems.    5 

b) Explain the evaluation criteria for WECS selection and viability.      5 
c) Explain the factors affecting design optimization.          3 



d) Explain wind system design synthesis.             7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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PRINCIPLES OF HELICOPTER ENGINEERING (AE-826) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Briefly explain the basic parts of helicopter. 
 b) How lift is generated by the rotor blades? 
 c) Explain the vortex ring state. 
 d) Explain the concept of autorotation. 
 e) Write the differences between piston engine and gas turbine engine.      4x5 

PART-A 

Q.2 a) With the help of a hinge arrangement, show the flapping, lagging and feathering 
motion and briefly explain the importance of each motion.       10 

 b) How the power is transferred from the engine to the rotors? Explain in detail.  10 
 
Q.3 a) In actuator-disc analysis, why do we assume that the rotor has an infinite number of 

blades.                      10 
 b) Explain the ground effect on the lifting rotor with the help of relevant diagrams. 

What is the advantage of this effect?              10 
 
Q.4 a) Derive the characteristic equation for longitudinal dynamic stability using all the 

assumptions. Given: 
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 b) The longitudinal derivates for the hovering case (c.g. on shaft axis) are: 

   032.0ux , 0wx , 0qx  

   0uz , 52.0wz , 0qz  

   016.0' um , 0' wm , 099.0'

' qm  

  Given: 6.47*  , condsset 82.1ˆ  , 0856.0cw  and 11.0Bi  

    8.6um , 0wm , 90.0qm  

  Calculate the time to halve amplitude and time to double amplitude. Also comment 
on the stability characteristics.                10 

PART-B 

Q.5 a) What is the advantage of an electromechanical device over the stabilizing bar? 10 

 b) Explain in detail the control response with the help of 1B  derivative.     10 

 
Q.6 Explain the measurement of vibration in flight.            20 
 



Q.7 a) The exciting forces i.e. hub forces and moments from each blade can be resolved 
into force components X, Y, Z and moment components L, M, N relative to fixed 
axes in the helicopter. With the help of the information provided, show that: 
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                    10 
 b) Why elimination or reduction of vibration is important?        10 
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BASICS OF COMPUTATIONAL FLUID DYNAMICS (AE-827) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Give the relations between surface integral, volume integral and line integral for a 

control surface around a control volume. 
 b) For flow over a flat plate, discuss the behavior of governing equations used for 

solving the flow under following cases: 
  i) Subsonic flow (M<0.4).    ii) Supersonic flow (M>1.5). 
 c) What is time marching and space marching? Can a governing equation be both 

space and time marching? Give an example for the same. 
 d) What is conservation and non-conservation forms of equations? 
 e) Define explicit and implicit schemes. 
 f) Define: i) Computational plane.  ii) Physical plane. 
 g) What is a PISO model? To which type of flows it cannot be applied and why? 
 h) What is the difference between RANS, LES and DNS? 
 i) List out different RANS techniques for flow computation? 
 j) Give relations for: 
  i) Length scale ratio. 
  ii) Time scale ratio. 
  iii) Velocity scale ratio.                   2x10 

PART-A 

Q.2 a) Derive the 3D momentum equation for viscous flow.         8 
 b) Derive the 3D energy equation for viscous flow.          7 
 c) Write a note on the governing equation of CFD for a 3D flow.      5 
 
Q.3 a) Define FDM. Briefly write on the governing equation for discretization used in FDM.

                        4 
 b) Give the forward, backward and central difference for the following: 

  i) 
x

u




  ii) 

yx

u



 2

                  6 

 c) Differentiate between explicit and implicit approach with a proper example.  3 
 d) Give the error analysis and calculate the CFL for 1D heat conduction equation? 7 
 
Q.4 a) Derive the transformation from physical to computational plane and back using 

metrics and Jacobians only.                7 
 b) Give the transformed equation from physical to computational plane for: 

   0
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2

2
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                   3 

 c) Write a note on boundary fitted elliptic grid generation for an airfoil.    6 
 d) Give the transformed 2D continuity equation for the following stretched grid: 

   x   1 ey                   4 

 



PART-B 

Q.5 a) Write a note on pressure correction method and list out the step for SIMPLE 
algorithm.                        10 

 b) Write a note on Lax-Wendroff scheme.             6 
 c) Write a note on over relaxation technique.            4 
 
Q.6 a) Describe the methodology for 1D and 2D diffusion.          7 
 b) Write a note on convection-diffusion problem using: 
  i) Central differencing scheme. 
  ii) Upwind difference scheme.                6 
 c) Draw the flow charts for: 
  i) Simple Algorithm . 
  ii) PISO algorithm. 
  iii) SIMPLEC algorithm.                  7 
 
Q.7 a) Derive RANS for incompressible flow.              7 
 b) Explain: i) Mixing length model . ii) Spalart-Allamaras model.     5 
 c) Explain and derive the filtered unsteady NSE.           8 
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BASICS OF AUTOMOBILE ENGINEERING (AU-405) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer briefly: 
 a) What are the salient features of hatch back car? 
 b) What is the function of carburetor? 
 c) What is the function of distributor in battery ignition system? 
 d) What is DTSSI technology? 
 e) What is the function of cushioning spring in friction plate? 
 f) Why unsprung weight is kept low in a vehicle?  
 g) What is leading and trailing shoe? 
 h) What is the purpose of a brake shoe adjuster? 
 i) What is the purpose of well in the wheel rim? 
 j) What is tyre carcass?                   2x10 
 

PART-A 

Q.2 a) Draw a schematic diagram showing the layout of the transmission system of a rear 
wheel driven car and explain the importance of each component.       10 

 b) Write short notes on: 
  i) Propeller shaft  ii) Differential             5x2 
 
Q.3 a) Draw a neat sketch of MPFI system used on today’s car engines and briefly describe 

its functioning.                    10 
 b) Describe a battery ignition system with neat sketch.           10 
 
Q.4 a) What is the necessity of a transmission in a vehicle? Explain with the help of total 

resistance-tractive effort curve.                 10 
 b) Explain the different requirement that a clutch should fulfill.         10 
 

PART-B 

Q.5 Explain the terms: 
 i) Camber  ii) Caster   iii) Steering axis inclination  iv) Toe-in  
 What are the effects of each on the steering characteristics of vehicle?     5x4 
 
Q.6 a) Write short notes on: i) Anti-lock braking system ii) Air brakes     5x2 
 b) With the help of neat sketch, explain the working of tandem master cylinder used 

Maruti cars.                       10 
 
Q.7 a) State the various function performed by an auto an automobile tyre. Discuss the 

properties expected in the same.                 10 
 b) What is the light alloy? Discuss merits and demerits of light alloy automobile 

wheels?                        10 
 



End Semester Examination, May 2015 
B. Tech. – Third / Fourth Semester 

BASICS OF AUTOMOBILE ENGINEERING (AU-405) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Short answer type questions: 
 a) What is transfer box? Where it is used? 
 b) What are the salient features of hatchback? 
 c) What is the function of distributor in battery ignition system? 
 d) What is the purpose of pressure plate in a clutch? 
 e) What do you understand by pitching and rolling of a vehicle? 
 f) What do you mean by bleeding of hydraulic brakes? 
 g) What is aspect ratio of a tyre? 
 h) What is static unbalance? 
 i) What is leading and trailing shoe? 
 j) Define under steering and over steering?             2x10 

PART-A 

Q.2 a) How do you classify automobiles? Explain in details giving examples.      10 
 b) What is the function of frame? What are the different loads on the frame? Explain.

                          10 
 
Q.3 a) With the help of neat sketch, explain the working of four stroke diesel engine.    10 
 b) With the help of neat sketch, explain the working of splash lubricating system?  10 
 
Q.4 a) With the help of suitable diagrams, describe constructional features of a diaphragm 

spring type of clutch. Discuss its advantages and disadvantages in relation to the 
clutch employing helical springs.             10 

 b) Explain the construction and working of synchromesh gearbox?        10 

PART-B 

Q.5 a) Explain the terms: 
  i) Camber.           ii) Cooter. 
  iii) Steering.           Iv) Toe in.         10 
 b) What is the effect of each on the steering characteristics of leaf spring?     10 
 
Q.6 a) Explain transfer of weight during brake application. Discuss how it effects wheel 

skidding?                        10 
 b) Briefly describe construction and working of disc brakes. Compare them with 

conventional drum type of brakes.                10 
 
Q.7 a) What are the different types of wheels used in an automobile? Explain with the help 

of neat sketch.                     10 
 b) Draw a neat sketch of tyre section and then. Explain the importance of each 

component?                       10 
 
  



End Semester Examination, May 2015 
B. Tech. – Fourth Semester 

FUELS AND LUBRICANTS (AU-406A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer briefly: 
 a) Define fuel and its classification. 
 b) What is alkylation? 
 c) What are homogeneous and heterogeneous mixtures? 
 d) Define compression ratio. 
 e) Explain LPG, CNG and PNG. 
 f) What do you understand by dual fuel operation? 
 g) Define gross calorific value, low calorific value and net calorific value. 
 h) Define the term lubricant and lubrication. 
 i) What is a lubricating emulsion? 
 j) What is hydrodynamic lubrication?               2x10 

PART-A 

Q.2 a) What are the products of petroleum refining process?         5 
 b) With the help of a neat sketch, explain petroleum refining process of crude oil.  15 
 
Q.3 a) Define and discuss viscosity and viscosity index.          5 
 b) With the help of neat sketch of Redwood viscometer, explain the procedure to find 

out viscosity of lubricant.                   15 
 
Q.4 a) What is engine detonation? With the help of a neat sketch, explain the phenomena 

of knock in S.I. engine.                    15 
 b) Define and discuss ignition lag.               5 

PART-B 

Q.5 a) Define and discuss spark assisted diesel engines.            10 
 b) Discuss the advantages and disadvantages of using alcohol as an alternate fuel. 

                           10 
 
Q.6 a) Discuss functions of lubricants.                 15 
 b) What is grease? How does it differ from lubricating oil?        5 
 
Q.7 a) What are various components to be lubricated in an engine? Explain how they are 

accomplished.                      12 
 b) Discuss boundary lubrication mechanism.            8 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fifth Semester 

AUTO ELECTRICALS AND ELECTRONICS (AU-503) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the function of an ignition coil? 
 b) What do understand by the +ve and –ve earthing systems? 
 c) Define battery performance and battery efficiency. 
 d) What are the battery tests? Enlist the equipment used for them. 
 e) Define engine breakaway torque for a cranking motor. 
 f) Define electromagnetic compatibility. 
 g) Enlist at least 5 sensors used as input of an ECM unit. 
 h) What is ignition? Name various types of ignition system. 
 i) Define the dwell angle and firing order. 
 j) Describe function of uses, circuit breakers and printed circuits.       2x10 

PART-A 

Q.2 a) What do you understand by automotive electrical system? Discuss the various auto 
electrical systems.                     10 

 b) Draw a circuit diagram of generating system. Identify its various components and 
explain function of each.                   10 

 
Q.3 a) With the help of a neat sketch, explain construction and working of a lead acid 

battery.                        10 
 b) Discuss five causes of battery failure and their remedial action.      5 
 c) Discuss care required for long life of battery.           5 
 
Q.4 a) With the help of a neat sketch, discuss working of 3rd brush generator. Explain how 

it controls/ regulates voltages and current output.          10 
 b) Explain construction and working of bendix drive mechanism of a starting motor. 

                          10 

PART-B 

Q.5 a) Define and discuss OBD system in a modern car. Explain its codification with an 
example.                        10 

 b) Explain construction and working of a crankshaft position sensor.       10 
 
Q.6 Explain the following: 
 a) Spark plug materials. 
 b) Classification of spark plug. 
 c) Ignition centrifugal advance mechanism. 
 d) Ignition coil.                     5x4 
 
Q.7 a) Describe sealed beam and explain the method of adjusting H.L. beam of an 

automobile.                       10 
 b) Explain H.L. dazzle and anti dazzle devices.              10 
 



End Semester Examination, May 2015 
B. Tech. – Fifth Semester 

AUTOMOTIVE COMPONENTS DESIGN (AU-506) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is meant by endurance limit? 
 b) Write an expression for the effect of size factor under bending load. 
 c) Explain stress concentration phenomenon. 
 d) What is surging in spring? 
 e) Define the term: Static equivalent load. 
 f) Define addendum and dedendum. 
 g) What is difference between dry and wet liner? 
 h) What are the design considerations for piston? 
 i) Draw the sketch of poppet valve and explain its application. 
 j) What is the significance of weight in flywheel?            2x10 

PART-A 

Q.2 a) Derive the expression for Soderberg criterion for combination of stresses under 
reversed bending loading for brittle materials.             10 

 b) A machine component is subjected to a flexural stress which fluctuates between 
+300 MN/m2 and -150 MN/m2. Determine the value of minimum ultimate strength 
according to: 

  i) Goodman relation.       ii) Soderberg relation. 
  Take yield strength =0.55 ultimate strength; endurance strength =0.5 ultimate 

strength; and factor of safety=2.5.                10 
 
Q.3 a) A hollow shaft has greater strength and stiffness than solid shaft of equal weight. 

Explain.                      5 
 b) A shaft supported at the ends in ball bearings carries a straight tooth spur gear at 

its mid span and is to transmit 7.5 kW at 300 r.p.m. the pitch circle diameter of gear 
is 150 mm. The distances between the centre line of bearings and gear are 100 mm 
each. If the shaft is made of steel and the allowable shear stress is 45 MPa, 
determine the diameter of the shaft. The pressure angle of the gear may be taken 
as 20º.                       15 

 
Q.4 A footstep bearing supports a shaft of 150 mm diameter which is counter-bored at the 

end with a hole diameter of 50 mm. If the bearing pressure is limited to 0.8 N/mm2 and 
the speed is 100 r.p.m.; find: 

 a) The load to be supported. 
 b) The power lost in friction. 
 c) The heat generated at the bearing.  
 Assume coefficient of friction=0.015.                 20 

PART-B 

Q.5 A pair of straight teeth spur gears, having 20º involutes full depth teeth is to transmit 
12 kW at 300 r.p.m. of the pinion. The speed ratio is 3:1. The allowable static stresses 
for gear of cast iron and pinion of steel are 60 MPa, and 105 MPa respectively. Assume 



number of teeth of pinion=16, face width=14 times module; velocity factor 

 
v

v
Cv ,

5.4

5.4


 is the pitch line velocity in m/s; and tooth form 

factor  
teethofNo

y
.

912.0
154.0 . 

 Determine the module, face width and pitch diameter of gears. 

 Given ./100/200;600 22 mmkNEandmmkNEMPa GPes            20 

 
Q.6 Design the piston head, piston rings, radial ribs and piston barrel for a cast iron piston 

for a single acting four stroke engine for the following data: cylinder bore=100 mm, 

stroke=125 mm, max. gas pressure= 2/5 mmN , mechanical efficiency=80%; Fuel 

consumption=0.15 kg per brake power per hour, HCV of fuel=42x103 kJ/kg; Speed 
=2000 r.p.m. Any other data required for the design may be assumed.       20 

 
Q.7 a) What are the various forces acting on a connecting rod?        3 
 b) How the fluctuation of energy in an I C engine is being controlled by a flywheel? 

Explain the turning moment diagram for a four stroke I C engine.      5 
 c) Design the I-section shank of the connecting rod of an I C engine running at 1800 

r.p.m. and developing a maximum pressure of 3.15 N/mm2. The diameter of the 
piston is 100 mm; mass of the reciprocating parts per cylinder 2.25 kg; length of 
connecting rod 380 mm; stroke of piston 190 mm and compression ratio 6:1. Take a 
factor of safety of 6 for the design. The density of material of the rod may be taken 
as 8000 kg /m3. The constant for numerator be taken as 320 N/mm2 and the 
denominator constant 1/7500.                12 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fifth / Sixth Semester 

DESIGN OF AUTOMOBILE COMPONENTS (AU-601) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What are variable stresses? 
 b) What are various factors associated with stress concentration? 
 c) Discuss the various types of shafts. 
 d) What are the properties of the material used for shafts? 
 e) What is the purpose of lubrication in the bearings? 
 f) What is reliability of a bearing? 
 g) What is usefulness of gears over belt and chain drives? 
 h) What are the various causes of gear tooth failure? 
 i) What is splash lubrication system? 
 j) What is the function of connecting rod in an I.C. engine?         2x10 

PART-A 

Q.2 A solid circular shaft is subjected to a bending moment of 3000 Nm and a torque of 
10000 Nm. The shaft is made of 45 C8 steel having ultimate tensile stress of 700 MPa 
and a ultimate shear stress of 500 MPa. Assuming a factor of safety as 6, determine the 
diameter of the shaft.                    20 

 
Q.3 Find the diameter of a solid steel shaft to transmit 20 kW at 20 rpm. The ultimate shear 

stress for the steel may be taken as 360 MPa and a factor of safety as 8. If a hollow 
shaft is to be used in place of the solid shaft, find the inside and outside diameter when 
the ratio of inside to outside diameter is 0.5.          20 

 
Q.4 Design a journal bearing for a centrifugal pump from the following data: 
 Load on the journal=20000 N; speed of the journal=900 rpm; type of oil is SAE 10, for 

which the absolute viscosity at 550C=0.017 kg/m-s; ambient temperature of oil=15.50C; 
Maximum bearing pressure for the pump=1.5 N/mm2. 

 Calculate also mass of the lubricating oil required for artificial cooling, if rise of 
temperature of oil be limited to 100C. Heat dissipation coefficient=1232 W/m2/0C.    20 

PART-B 

Q.5 Design a cast iron piston for a single acting four stroke engine for the following data: 
cylinder borc=100 mm; stroke=125 mm; Max.gas pressure=5 N/mm2; Mechanical 
efficiency=80%; Fuel consumption=0.15 kg per brake power per hour, HCV of 
fuel=42x103 kJ/kg; Speed=2000 rpm. Any other data required for the design may be 
assumed.                         20 

 
Q.6 A four-stroke diesel engine has the following specifications; Brake power=5 kW; 

speed=1200 rpm; indicated mean effective pressure=0.35 N/mm2; mechanical 
efficiency=80%. 

 Determine: a) Bore and length of the cylinder 
     b) Thickness of the cylinder head 
     c) Size of studs for the cylinder head            20 



 
Q.7 Derive the expression for the force acting on a vertical engine: 
  a) Due to gas pressure and inertia of the reciprocating parts.         10 
 b) Due to friction of piston rings and of the piston.            10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Seventh Semester 

AUTOMOTIVE POLLUTION AND ITS CONTROL (AU-610) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define pollution and its pollutants. 
 b) Define evaporative emission. 
 c) What is NOx? List the other harmful gases present in exhaust gas. 
 d) What is knocking? 
 e) What are polynuclear hydrocarbons? 
 f) Define diesel odour. 
 g) Define noise pollution. 
 h) What is the function of catalytic convertor? 
 i) What is green house effect? 
 j) Define flam lionization detector.              2x10 
 

PART-A 

Q.2 a) What is environmental pollution and environmental pollutant?      10 
 b) How pollution affects the air/ atmosphere? Explain in brief with example.   10 
 
Q.3 Explain the effect of following factors on exhaust emission : 
 a) A/F ratio        b) Surface volume ratio  
 c) Engine speed       d) Lower compression ratio.        5x4 
 
Q.4 a) Discuss different types of hydro-carbon emission.          10 
 b) Explain Aldehydes and Ketones.               10 
 

PART-B 

Q.5 Discuss emission from C.I. Engine. Explain effect of following factors on 4-stroke, C.I. 
engine emission:  

  a) Engine types                    10 
  b) Operation at (i) Idle speed (ii) full load at rated speed        10 
 
Q.6 a) Define crankcase blow-by, and explain how it can be controlled?      10 
 b) Describe with neat sketch method of ‘after burner’ used to control the emission in 

S.I. engine.                     10 
 
Q.7 a) Explain emission standards for pollution controls.          10 
 b) Discuss Bharat stage III and IV norms for passenger cars.       10 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth / Seventh Semester 

AUTOMOTIVE POLLUTION AND ITS CONTROL (AU-610) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Name the pollution effects on human health. 
 b) What is crankcase ventilation? 
 c) Express the constituents of pollution formation. 
 d) How knock emissions are caused? 
 e) What do you mean by polynuclear hydrocarbon? 
 f) What do you mean by EURO standard of pollution? 
 g) What is smoke? 
 h) What is greenhouse effect? 
 i) Suggest few modifications required to reduce emission in C.I. engines. 
 j) What is the function of a smoke meter?             2x10 

PART-A 

Q.2 Explain different types of pollution and their effects on human health and environment.
                        20 

 
Q.3 a) Explain how formation of H.C. and CO takes place in case of: 
  i) 4-stroke petrol engine. 
  ii) 2-stroke petrol engine.                   5x2 
 b) Discuss evaporative emission and its control.           10 
 
Q.4 a) Discuss different type of hydrocarbons.             10 
 b) What are the disadvantages of polynuclear H.C.?          10 

PART-B 

Q.5 a) Define and discuss noise pollution. Explain its effect on human health.    10 
 b) Explain the steps/measures to control noise pollution.         10 
 
Q.6 a) What is the function of a catalytic convertor? With the help of a neat sketch, 

describe the construction and working of a catalytic convertor.      10 

 b) Discuss, how “afterburner” method controls the NO  emission.      10 

 
Q.7 Write short notes on: 
 a) Indian emission standard.                 10 
 b) Non dispersive infrared analyzer.               10 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Seventh / Eighth Semester 

COMPUTER AIDED VEHICLE DESIGN (AU-802) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Discuss various fuels used in I.C. engines. 
 b) Describe various methods of cooling an IC engine. 
 c) Enumerate different types of vehicle body styles. 
 d) Discuss rules for driver’s visibility. 
 e) What is drag? Enlist its types. 
 f) Define aerodynamic resistance. 
 g) List and define various resistances against vehicle motion. 
 h) Describe four advantages of GRP. 
 i) Define volumetric efficiency and air standard efficiency. 
 j) How the base for painting a new metal sheet of a vehicle is prepared?     2x10 

PART-A 

Q.2 a) What is vehicle emission? Discuss its affects on environment.         10 
 b) Discuss how design variables and operating variables affect emission of C.I. engine.

                        10 
 
Q.3 a) Explain initial test and crash test of a vehicle.             10 
 b) Discuss car safety features and safety equipments for cars.         10 
 
Q.4 a) Explain various body optimization techniques for minimum drag.        10 
 b) Discuss wind tunnel test and flow visualization test/techniques.        10 

PART-B 

Q.5 a) Explain tractive effort and obtain an expression for tractive effort as function of 
engine torque.                      10 

 b) Explain resultant forces at various crank angles. How is it used to calculate the 
power of an engine?                    10 

 
Q.6 a) Define MEP, IHP, BHP, FHP, compression ratio of an I.C. engine.        10 
 b) Draw P-V diagram for an otto cycle and show that the mep of an otto cycle may be 

expressed in the form: 

   
  11 







r

pth  

  Where  th  = Thermal efficiency 

     p  = Pressure Efficiency 

     r  = Compression ratio 
       = Ratio of sp heat of working fuel             10 

 
Q.7 Discuss various body mechanism and body trim items.            20 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth / Seventh / Eighth Semester 

EMERGING AUTOMOTIVE TECHNOLOGIES (AU-817) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) List some alternative driving technologies helping in meeting the challenges of  

21st century vehicles.  
 b) How does a fuel cell differ from traditional methods of energy generation (like 

batteries)? 
 c) Why do we use a fuel cell? 
 d) Define turbo lag. 
 e) What are the various methods for changing valve timing of an engine? 
 f) How is a battery or plug-in hybrid electric vehicle better than a conventional 

gasoline vehicle? 
 g What is the advantage of a PHEV to the environment? 
 h) How are ultra capacitors beneficial for electric automobiles? 
 i) List various types of sensors used in an automobile. 
 j) What are the advantages of regenerative braking system?        2x10 

PART-A 

Q.2 Discuss challenges of automobile industry for 21st century vehicles in terms of: 
 a) Energy 
 b) Environment 
 c) Safety 
 d) Urban mobility (Parking and congestion)             5x4 
 
Q.3 a) Give your opinion on new technologies for powering vehicles and discuss.   5 
 b) Explain various types of fuel cells in details.              15 
 
Q.4 a) What are various valve driving mechanisms for camless engine? Explain them in 

detail.                         15 
 b) How today’s diesel engine is different from that used a decade before? Discuss in 

terms of:  i) Performance    ii) Emission         5 

PART-B 

Q.5 a) How a series HEV is different from a parallel HEV?             5 
 b) What is the difference between hybrid electric vehicles and battery electric vehicles? 

Explain with constructional and functional details.         15 
 
Q.6 a) What is start-stop operation? What changes have to be made to achieve this in an 

automobile? How it is environment friendly technology?          10 
 b) Define the terms: i) Deep discharge and rapid charging ultra capacitors. 
        ii) Advanced lead acid batteries.           10 
 
Q.7 a) Explain steer by wire and brake by wire               10 
 b) Describe constant variable transmission. How it is useful for present vehicles?    10 
 



End Semester Examination, May 2015 
B. Tech. – Sixth/Seventh Semester 

EMERGING AUTOMOTIVE TECHNOLOGIES (AU-817) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Short answer type question: 
 a) List features to be considered for car designed for aging population. 
 b) List features to be considered for new cars for mega cities. 
 c) What are reformers? 
 d) What is meant by hydrogen storage system? 
 e) What is the difference between a hybrid and an electric vehicle? 
 f) Define the term homogenous charge compression ignition? 
 g) How EGR affects the emission of diesel engine? 
 h) What is integrated starter generator? 
 i) What are ultra capacitors? 
 j) Give X-by wire technology’s advantages over hydraulic system.       2x10 

PART-A 

Q.2 a) Explain the terms: 
  i) Brand management. 
  ii) Product development management.               10 
 b) What are the crucial issues facing by automobile industries?         10 
 
Q.3 a) When there is an option to use biofuel to run cars (which would be cheap, and the 

technology is already there), why should one be interest in fuel cells to run cars? 
                          10 

 b) What is hydrogen fuel cell? Why not burn hydrogen instead of using it in a fuel cell?
                         10 

 
Q.4 a) Explain variable valve technology. How this can be achieved?         10 
 b) Explain gasoline direct fuel injection system. How it enhance the performance of 

engine?                        10 

PART-B 

Q.5 a) What kinds of hybrid electric vehicle technologies are available today? Explain each 
in detail.                        10 

 b) How hybrid electric car differ from “conventional” cars?          10 
 
Q.6 a) Define the terms: 
  i) Start stop operation. 
  ii) Deep discharge and rapid charging ultra capacitors.        5x2 
 b) Discuss the need of new energy storage media for hybrid and electric vehicles.  10 
 
Q.7 a) Describe constantly variable transmission. List advantages of constantly variable 

transmission.                       10 
 b) Explain semi active and fully active suspension system.          10 
 



End Semester Examination, May 2015 
B. Tech. – First / Second Semester  

ELEMENTS OF BIOTECHNOLOGY (BT-101A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly answer: 
 a) Enlist the five differences between living and non-living things. 
 b) How microbes are beneficial to human being? 
 c) What do you mean by vestigial organ? 
 d) Why are chromosomes called hereditary vehicles? 
 e) Define genotype and phenotype. 
 f) Enumerate applications of gene bank. 
 g) Enlist three genetic disorders that occur in human? 
 h) What are the entrepreneurship potentials of biotechnology? 
 i) What do you mean by cryopreservation? 
 j) Enumerate the applications of a stem cell.           2x10 

PART-A 

Q.2 a) How does adaptation help in the process of evolution of life forms?        10 
 b) Discuss anatomical evidences with a suitable example.           10 
 
Q.3 Define a cell. With the help of a diagram, discuss different phases of cell cycle.     20 
 
Q.4 Write short notes on (any two): 
 a) Chromosome. 
 b) Sex determination. 
 c) Genetic code.                   10x2 

PART-B 

Q.5 Explain in detail DNA replication with a suitable diagram.            20 
 
Q.6 Write short notes on (any two): 
 a) Gene bank. 
 b) DNA fingerprinting. 
 c) Transgenic animals.                  10x2 
 
Q.7 Enlist the importance of biotechnology in human health and its commercial and 

entrepreneurship potentials.                    20 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Second Semester 
BIOMOLECULES (BT-201) 

 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer briefly: 
 a) What are Van der Waols interactions? 
 b) How does a peptide bond form? 
 c) Why are proteins amphoteric in nature? 
 d) What are isozymes? 
 e) Mention the role of transferases. 
 f) What are stereoisomers? 
 g) Write the difference between homopoly saccharides and heteropoly saccharides. 
 h) Give generic formula of a triglyceride. 
 i) How is Z-DNA different from B-DNA? 
 j) Enlist the functions of t-RNA.                2x10 

PART-A 

Q.2 a) Explain the titration curve of a weak acid.            10 
 b) Give the salient features of covalent bonds commonly occurring in organic 

compounds.                     10 
 
Q.3 a) Classify amino acids on the basis of polarity of side chain or R-group.    10 
 b) Describe secondary and tertiary structures of protein.         10 
 
Q.4 Explain competitive inhibition of enzyme with an example. Derive its Michaelis-Menten 

equation.                       20 

PART-B 

Q.5 a) Describe the structure, properties and biological role of a cellulose.     10 
 b) Give various forms of D-glucose present in an aqueous solution.      10 
 
Q.6 Write notes on (any two): 
 a) Phosphoglycerides. 
 b) Steroids. 
 c) Hydrolysis of fats.                   10x2 
 
Q.7 a) Explain structures and functions of nucleotides.           10 
 b) Discuss the base complementarity of a polynucleotide chain.       10 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Second Semester 

GENETICS AND CYTOGENETICS (BT-202) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Differentiate between incomplete dominance and co-dominance. 
 b) Define phenocopy with one example. 
 c) What are lethal alleles? 
 d) Explain penetrance and expressivity of a gene. 
 e) What are accessory chromosomes? 
 f) Write down two examples of chemical mutagens. 
 g) Explain synonymous and non-synonymous mutations. 
 h) Write down a note on Iso-chromosomes. 
 i) Define maternal effect. 
 j) Explain genetic drift.                   2x10 

PART-A 

Q.2 Write short notes on: 
 a) Monohybrid and Dihybrid crosses. 
 b) Supplementary and complementary genes.             10x2 
 
Q.3 a) Describe structure, organization and chemical composition of chromosomes.    12 
 b) Explain chromosomal theory of inheritance.            8 
 
Q.4 Explain the following: 
 a) Lampbrush chromosomes with a diagram.              12 
 b) Euchromatin and heterochromatin.              8 

PART-B 

Q.5 a) Define genetic mapping. Explain gene mapping by two point test cross.      10 
 b) Explain different mechanisms of DNA repair.             10 
 
Q.6 a) What is extra nuclear inheritance? Explain with an example.         15 
 b) Write down a note on cytoplasmic male sterility.          5 
 
Q.7 a) Describe Hardy-Weinberg equilibrium.               12 
 b) Explain different factors affecting gene frequency.          8 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

CELL BIOLOGY (BT-301A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly answer: 
 a) What are the postulates of cell theory? 
 b) Define an eukaryotic cell and give an example. 
 c) Which cellular organelle is known as suicide bag of the cell and why? 
 d) What do you understand by M-phase of cell cycle? 
 e) Define apoptosis and mention its significance. 
 f) Differentiate between exocytose and endocytosis. 
 g) What are peroxisomes? 
 h) What are tumor suppressor genes? 
 i) How is a centromere different from a kinetochore? 
 j) What is autocrine signaling?                 2x10 

PART-A 

Q.2 a) Differentiate between the following: 
  i) Active and passive transport across the cell membrane. 
  ii) Prokaryotic and eukaryotic cell.              5x2 
 b) Give a detailed account of membrane lipids.              10 
 
Q.3 a) Give a detailed account of structure and functions of microtubules.       10 
 b) Explain in detail the role of Golgi apparatus in protein secretion.      5 
 c) How is rough endoplasmic reticulum different from smooth endoplasmic reticulum in 

terms of structure and functions?              5 
 
Q.4 a) Give a detailed account of ATP synthesis in mitochondria.          10 
 b) “Chloroplast is a semi-autonomous organelle”. Justify the statement.    5 
 c) What do you know about nuclear membrane?           5 

PART-B 

Q.5 a) What do you mean cell-signaling? Give its significance.        4 
 b) What are GPCRs? Give a detailed account of signal transduction though GPCRs. 16 
 
Q.6 a) What are cell junctions? Explain in detail the structure and functions of tight 

junctions.                      8 
 b) What are proto-onco genes and how are they important in development of cancer?

                           12 
 
Q.7 Give a detailed account of mechanism and energetic of muscle contraction.     20 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

MICROBIOLOGY (BT-302) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Define the following terms: 
 a) Prokaryote.          b) Endospore. 
 c) Protoplast.          d) Exponential growth. 
 e) Bactericidal agent.        f) Stationary phase. 
 g) Tyndalization.         h) Mycoplasma. 
 i) Lyophilization.         j) Facultative aerobes.      2x10 

PART-A 

Q.2 Enlist the contributions of any four of the following scientists towards the development 
of microbiology as a branch of science: 

 a) Louis Pasteur. 
 b) Robert Voch. 
 c) Edward Jenner. 
 d) Antonie-van Leeuwenhoek. 
 e) John Tyndal.                     4x5 
 
Q.3 a) Give a detailed account of structure and functions of flagella in prokaryotes.    10 
 b) How is a cyst different from an endospore?            3 
 c) Explain in detail the structure of g-ve cell wall.           7 
 
Q.4 a) How does reproduction take place in prokaryotes?          4 
 b) Discuss in detail various phases of growth of a bacteria dividing through binary 

fission. Also give the mathematical expression for growth rate and doubling time. 
                          16 

PART-B 

Q.5 a) Give a detailed account of lipid catabolism in a cell.           10 
 b) Discuss in detail the ED-pathway of energy generation.          10 
 
Q.6 a) What do you know about Hfr strains?              3 
 b) Discuss in detail the process of conjugation mapping in bacteria.        12 
 b) What do you understand by ‘co-transduction frequency’? How does it help in 

mapping the chromosome?                 5 
 
Q.7 a) Explain the process of fractional sterilization in detail.         5 
 b) What do you know about phenol coefficient method?           10 
 c) “Autoclaving is the most efficient and routinely used sterilization method”. Justify 

the statement.                    5 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

BIOCHEMISTRY (BT-303B) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Give general structure of an amino acid. 
 b) State the Bronsted-Lowry theory. 
 c) What are enantiomers? 
 d) How are phosphoglycerides derived? 
 e) Give two examples of dehydrogenases. 
 f) What is feed-back inhibition? 
 g) What is Gibbs free energy? 
 h) Mention the role of ATPase in oxidative phosphorylation. 
 i) What is the main difference between glyoxalate cycle and TCA cycle? 
 j) What is the use of ketone bodies?                2x10 

PART-A 

Q.2 a) Mention physico-chemical properties of water.             10 
 b) Discuss the titration curve of an amino acid. What information does it gives?    10 
 
Q.3 Give structure, properties and functions of: 
 a) Polysaccharides. 
 b) Steroids.                        10x2 
 
Q.4 a) Describe the structures and biological properties of purines and pyrimidines.    10 
 b) Explain the regulation of an enzyme action.              10 

PART-B 

Q.5 a) Explain the laws of thermodynamics, stating that how are biological processes 
governed by them.                     10 

 b) Describe transamination and decarboxylation reactions of amino acids.      10 
 
Q.6 a) Describe glycolytic pathway and its regulation.             10 
 b) Explain  -oxidation of fatty acids giving its energy fields.          10 

 
Q.7 a) How are nucleotides synthesized by salvage pathway?           10 
 b) Describe the eukaryotic electron transport chain and its role in oxidative 

phosphorylation.                      10 
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GENETICS (BT-304A) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly answer: 
 a) Define co-dominance. 
 b) What is test cross? 
 c) Define multiple alleles. 
 d) What are nucleosomes? 
 e) What is dark repair? 
 f) What is the function of telomere? 
 g) What is Klenefelter syndrome? 
 h) Does every gene mutation cause alteration in the protein the gene normally codes? 
 i) What is cause of the anueploidies? 
 j) What is SOS repair?                    2x10 

PART-A 

Q.2 a) Explain complementary gene interaction (9:7 ratios) with a suitable example.    10 
 b) What type of cross would produce the following genetic ratios? 
  3:1 
  1:1 
  1:2:1 
  9:3:3:1 
  1:1:1:1                      2x5 
 
Q.3 Explain briefly the following: 
 a) Centromeres and telomeres.                7 
 b) Euploidy and aneuploidy.                 7 
 c) ZZ-ZW sex determination.                 6 
 
Q.4 a) Briefly explain the different types of sequence found in eukaryotic chromosomes. 

                          15 
 b) What is supercoiling? Why a bacterial chromosomes needs to be supercoilded? How 

it is achieved?                   5 

PART-B 

Q.5 a) Write in detail about mitochondrial inheritance with suitable examples.      12 
 b) Briefly explain the DNA repair pathways involved in the repair of damaged bases, 

mismatched bases and doubled strand breaks.           8 
 
Q.6 a) What do you mean by quantitative inheritance? Explain in reference to inheritance 

of skin colour in human beings.                 15 
 b) Explain giving examples random mating and assertive mating.      5 
 
Q.7 a) Explain multiple alleles with reference to the inheritance of blood group.     12 
 b) Discuss the genetic diseases caused by recessive genes and dominant genes.  8 



End Semester Examination, May 2015 
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BIOANALYTICAL TECHNIQUES (BT-305A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer briefly: 
 a) How does resolution depend upon numerical aperture? 
 b) What is the significance of theoretical plates in column chromatography? 
 c) What makes the technique of capillary electrophoresis highly efficient in separation 

of compounds? 
 d) What is turbidimetry? 
 e) Mention the important applications of autoradiography.        4x5 

PART-A 

Q.2 a) Explain the following terms giving suitable examples: 
  i) Sensitivity of an instrument.   ii) Accuracy of measurement.      10 
 b) What is ‘bias’? How can it be eliminated in experimental results?        10 
 
Q.3 a) Describe the formation of image in electron microscope using suitable schematic 

representation.                      10 
 b) What is sedimentation? Mention the industrial applications of ultracentrifugation. 

                          10 
 
Q.4 a) Describe the technique of adsorption chromatography. How are compounds 

analyzed after separation?                   10 
 b) Discuss the basis of selection of a suitable solvent system.         10 

PART-B 

Q.5 Write down the principle, key steps and applications of the following techniques: 
 a) Immunoelectrophoresis.                   10 
 b) Two dimensional gel electrophoresis.                10 
 
Q.6 Write in detail about ssk: 
 a) Spectrofluorimetry.                     10 
 b) Nuclear Magnetic resonance.                  10 
 
Q.7 a) How does ionizing radiation interact with matter?            10 
 b) Explain the technique of radioimmunoassay.             10 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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BIOANALYTICAL TECHNIQUES (BT-305B) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is sedimentation coefficient? On which factors does it depend? 
 b) What are fused peaks? How can these be resolved? 
 c) Explain discontinuous electrophoresis. 
 d) Mention the role of excitation and emission filters in spectrofluorimetry. 
 e) What is scintillation cocktail?                4x5 

PART-A 

Q.2 a) What are the indicators of performance of analytical instruments? Explain briefly. 
                          10 

 b) Explain the types of errors occurring in analytical instruments.        10 
 
Q.3 a) Giving schematic representation of instrument, describe the image formation in 

TEM.                         10 
 b) How is a cell fractionated to obtain different cell organelles?         10 
 
Q.4 Write explanatory notes on: 
 a) Molecular exclusion chromatography. 
 b) Gas chromatography.                    2x10 

PART-B 

Q.5 Describe the technique of isoelectric focusing giving its advantages over reducing PAGE.
                          20 

 
Q.6 Write notes on: 
 a) X-ray diffusion. 
 b) Electron Spin resonance.                   10x2 
 
Q.7 a) Explain in detail the set of guidelines and method for radioactive waste 

management.                      10 
 b) Describe the harmful effects of ionizing radiations.            10 
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BIOCHEMICAL CALCULATIONS (BT-306 / BT-306B) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the temperature in Fahrenheit of a 500º C object? 
 b) Determine the molarity of a solution made by dissolving 20 g of sodium hydroxide in 

sufficient water to yield 250 ml solution. 
 c) Balance the following equation: 
  ___Fe+_____AgNo3→___Fe(NO3)2+____Ag 
 d) Define theoretical yield. Why does actual yield differ from the theoretical yield? 
 e) What is the effect of temperature and pressure on heat of reaction? 
 f) Draw a diagram of an open thermodynamic system. What do you understand by 

‘basis’ in energy balance calculations? 
 g) Calculate the pI of lysine that has pKa1 (carboxyl group) 2.2, pKa2 (amino group) 

9.1 and pKa3 (side chain) 10.5. 
 h) Why is blank included in spectrophotometry and fluorimetry? 
 i) What is the charge on proteins at isoelectric point? 
 j) How does competitive inhibition affect Km and Vmax of a given enzymatic reaction?

                       2x10 

PART-A 

Q.2 a) Explain the capacity of buffers giving a suitable example.        6 
 b) A buffer is prepared containing 0.70 molar anisic acid and 0.30 molar sodium 

anisate. What is its pH? The Ka for anisic acid is 3.38 x 10-5.       7 
 c) Calculate the molarity and mole fraction of acetone in a 2.28 molal solution of 

acetone CH3COCH3 in ethanol (C2H5OH). (Density of acetone=0.788 g/cm3; density 
of ethanol=0.789 g/cm3). Assume that the volumes of acetone and ethanol add. 7 

 

Q.3 a) Consider the following reaction: 32 232 AlIIAl  . Determine the limiting reagent 

and the theoretical yield of the product if one starts with: 

  i) 1.20 mol Al  and 2.40 mol iodine.    ii) 1.20 g Al  and 2.40 g iodine. 

  iii) How many grams of excess reagent are left over in part b?      8 
 b) A medium containing 10 g/l of glucose was inoculated with yeast. After completion 

of few hours only 1 g/l of glucose remained in the medium and 3.5 g/l ethanol was 
obtained as product. Determine: 

  i) Fractional conversion of glucose to ethanol. 
  ii) Yield of ethanol from glucose.               8 
 c) Briefly explain ideal gas law. Give value and units of ideal gas constant.   4 
 
Q.4 a) Explain why is enthalpy (H) is a state function whereas heat (q) is a path function.

                        6 
 b) Explain Hess’s law.                   4 
 c) Use the following data to determine the enthalpy (Hº) of reaction for: 
  NO2(g)+(7/2)H2(g)→2H2O( l )+NH3(g) Hº=???kJ 

  Using the following two equations: 
  2NH3(g)→N2(g)+3H2(g)       Hº=92kJ 



  (1/2)N2(g)+2H2O( l )→NO2(g)+2H2(g)   Hº=+170kJ       7 

 d) Give general energy balance equation for adiabatic steady state system. Explain 
each term in the equation.                 3 

PART-B 

Q.5 a) Draw and explain the titration curve of aspartic acid. (pKa1 2.1, pKa2 9.9 and pKa3 

3.9).                         10 
 b) Explain the technique of ion exchange chromatography for separation amino acids.

                         7 
 c) What is the DNA template that codes for the mRNA segment with the nucleotide 

sequence of 5’ G-C-U-A-G-U 3’?               3 
 
Q.6 a) Explain the principle and working of a Polarimeter. Draw a suitable diagram.  8 
 b) The concentration of potassium permanganate in an unknown sample was to be 

determined by spectrophotometery. Standard solution containing different 
concentrations of potassium permanganate were prepared and absorbance was 
measured in spectrophotometer. The values of absorbances A, of the six standard 
concentrations, C, are given in the table below. Find the concentration of potassium 
permanganate present in the sample using a calibration graph: 

 

C( 1mgl ) 0 20 40 60 80 100 120 Unknown 

Abs 0 0.267 0.583 0.824 1.120 1.313 1.499 0.763 

                            12 
 
Q.7 Describe various types of enzyme inhibitors and draw respective Linweaver-Burke plots 

for every type.                      20 
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BIOCHEMICAL CALCULATIONS (BT-306/BT-306A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the normality of 0.01 M of hydrochloric acid?         3 
 b) What are the criterions for selection of buffers in pharmaceutical preparations? 3 
 c) Balance the following equation: 

  __ZnSO4+__Li2CO3→__ZnCO3+Li2SO4             2 

 d) Consider that equal masses of hydrogen and oxygen reacted to produce water. 
Which of the two reactants would be limiting?           3 

 e) What is the difference between specific heat at constant pressure Cp and specific 
volume Cv?                     3 

 f) List aromatic amino acids.                 2 
 g) Give the principle of ion exchange chromatography.         2 
 h) What is the DNA template that codes for the mRNA segment with the nucleotide 

sequence of sequence of 5’ G-C-U-A-C-G-U-3’?           2 

PART-A 

Q.2 a) How many milliliters of 5 M sulfuric acid are required to make 1500 ml of 0.002 M 
sulfuric acid solution?                  6 

 b) Explain the following terms: 
  i) Percent saturation.       ii) Mole fraction. 
  iii) Parts per million.        iv) Specific gravity.      8 
 c) What is the pH of a solution containing 0.30 M formic acid and 0.52 M potassium 

formate? Ka for HCOOH=1.8 x 10-4.              6 
 
Q.3 a) How many grams of Na are required to react completely with 100.0 grams of 

chlorine using this reaction: 2Na+Cl2→2NaCl?           6 
 b) How much heat is needed to change 0.2 kg of ice at -30ºC to water at 30º? (Specific 

heats: ice=2.1 x 103 j/kg, latent heat of fusion of water=3.3x105, water=4.2x103)
                     

 
Q.4 a) A fermenter is producing 3300 kJ h-1 of heat. This is to be removed using cooling 

water at 15 ºC. If the maximum flow the cooling water pump is capable of is 80 1 h-

1. Calculate the exit temperature of the cooling water. (General Data 1 m3=10001, 
1000 kg m-3=1.00 kg 1-1 Heat Capacity of water=4.18 kJ kg-1 ºC-1 Density of 
water=1000 kg m-3 (=1.00  kg1-1)             12 

 b) Differentiate between: 
  i) State function and path function. 
  ii) Open and closed system.                8 

PART-B 

Q.5 a) Describe different types of radioactive compounds. Give examples. What are the 
applications of radioisotopes?                8 

 b) Explain how gel filtration chromatography can be used to determine the molecular 
weight of proteins?                     12 



 
Q.6 a) What are carbohydrates? Explain the structures of amylase and amylopectin. Draw 

suitable diagrams.                   8 
 b) Classify lipids. Describe a method to determine the number of double bonds in lipid 

molecules.                    8 
 c) A solution of concentration 0.046 mmol dm-3 records an absorbance reading of 

0.893. In a dilution, 5 cm3 of this solution was pipette and then made up to 100 cm. 
Calculate the absorbance reading that would be obtained with the final solution. 
                     4 

 
Q.7 a) The luciferase enzyme in fireflies catalyzes the modification of luciferin, consuming 

both luciferin and ATP, and producing light. Assuming ATP is in excess, luciferin as 
the limiting substrate. A series of experiments are performed in which 5 µM 
luciferase enzyme is mixed with various concentrations of substrate S0, and the 
relative reaction rates are measured in terms of light emission rates, measured 
using a photomultiplier tube, From the data, estimate the Vmax (in RLU) and KM(in 
µM).       Relative light units. 

  S0(µM)       (RLU) 
  5         3554  
  10         6262 
  20         10115 
  40         14611   
  80         18786 
  200        22672 
  500        24718 
  1000        25484                12 
 b) How are the constants Km and Vmax determined for an enzymatic reaction?  8 
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MOLECULAR BIOLOGY (BT-401A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly answer the following: 
 a) What are the important consequences of negative super coiling in lining bacteria? 
 b) What do you understand by highly repetitive sequences in eukaryotic genomes? 

How are they clustered together? 
 c) What are catenanes? How are they formed during replication? 
 d) What are the two features of DNA polymerase in a replication process? 
 e) What do you mean by the term sigma factor? Give its significance in the process of 

transcription. 
 f) What are the various motifs observed in a transcription process? 
 g) What is the significance of lariat formation in RNA splicing? 
 h) What do you understand by the term operon? Give its importance. 
 i) Which is the key element of protein synthesis and why? 
 j) What are composite transposons?  Give their significance.         2x10 

PART-A 

Q.2 a) How is DNA in eukaryotic cell folded and packed to fit inside the nucleus?     10 
 b) What are the different variants of DNA? Compare these variants and give detail of 

their unique features.                    10 
 
Q.3 a) How is replication initiated in prokaryotes and eukaryotes? What are primary 

features and protein players?                  10 
 b) How does proof reading mechanism ensure fidelity of DNA replication?      10 
 
Q.4 a) How is prokaryotic transcription initiated and terminated? What are the unique 

features of the process?                   10 
 b) What are the different splicing mechanisms employed to remove the introns?    10 

PART-B 

Q.5 What is lac operon? How is it regulated by a repressor protein?         20 
 
Q.6 What are the components of machinery of protein synthesis? How does it proceed? 

                           20 
 
Q.7 a) How does transposase catalyze the removal and subsequence insertions of TES?  

                          10 
 b) How are transposons important tools in molecular biology?         10 
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IMMUNOLOGY (BT-402A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly answer: 
 a) What features of secondary immune response distinguishes it from immune 

response? 
 b) What effect would bursectomy have on chickens? 
 c) Contrast B cell epitopes and Tcell epitopes. 
 d) What molecules are presented on MHCI, MHCII and CD1, respectively? Which cells 

express these surface receptors? 
 e) What are the differences between tumour specific and tumour antigens? 
 f) What is a superantigen? 
 g) Into which main effector T cell subsets can naïve CD4+ and CD8+ T differentiate 

upon activation? 
 h) How can the immune system distinguish between tumor cells and normal cells? 
 i) What are DNA vaccines? What are their disadvantages? 
 j) What is contact dermatitis?                 2x10 

PART-A 

Q.2 a) List the major leukocytes and their primary functions.           10 
 b) Briefly describe the physical/chemical barriers of host defenses.        10 
 
Q.3 B-cells are able to produce millions of different antibodies (antibody diversity). Why is 

this necessary? Describe the mechanism of V(D)J recombination.        20 
 
Q.4 a) Cytokines rarely act alone. They can have pleiotropic effects, redundant effects, 

synergistic effects or antagonistic effects. Describe them.          10 
 b) Describe the various steps involved in the activation of complement system by 

classical pathway.                     10 

PART-B 

Q.5 a) Distinguish the two terms-antigencity and immunogenicity from each other. List the 
factors that influence immunogenicity.              10 

 b) What type of immune response is best for fighting virus infections?       10 
 
Q.6 a) What is the principle of flow cytometry? How this technique is applied to determine 

the ratio of T cell subtypes in a patient’s blood?         10 
 b) Explain different agglutination tests to study antigen-antibody reactions.     10 
 
Q.7 a) How does autograft differ from allograft? Discuss the mechanism of graft rejection.

                          12 
 b) Discuss the mechanisms by which tumour cells evade the immune system.   8 
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INDUSTRIAL MICROBIOLOGY (BT-403) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write short notes on: 
 a) Antibiotics. 
 b) Recombinant DNA technology. 
 c) Feedback inhibition. 
 d) Primary metabolites. 
 e) Biopolymers.                     5x4 

PART-A 

Q.2 Define the term fermentation? Explain various components of a fermentation process.
                          20 

Q.3 a) Give various screening methods for isolation of industrially important 
microorganisms.                      10 

 b) Briefly discuss the various approaches used for strain improvement of industrially 
important microbes.                     10 

 
Q.4 a) Give an account on industrial production of ethanol.           10 
 b) Give an account on industrial production of wine.            10 

PART-B 

Q.5 a) What are antibiotics and how do they work? Name the scientist who discovered the 
first penicillin antibiotic.                  10 

 b) Discuss the production of glutamic acid (Amino acid).           10 
 
Q.6 a) What are single cell proteins? Explain the production of single cell protein in food 

industries.                       10 
 b) What are biofertilizers? Briefly describe the mass cultivation of Rhizobium and its 

use as a biofertilizer.                    10 
 
Q.7 Give in detail the economic status of a fermentation process. Explain the cost 

estimation of a fermentation process.                20 
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BASICS OF CHEMICAL ENGINEERING (BT-404A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer briefly: 
 a) State the difference between homogeneous and heterogeneous reactions.   2 
 b) What is down time in batch reactors?              2 
 c) Define: 
  i) Fluidity. 
  ii) Yield force.                    4 
 d) Compare uniform and non-uniform flow of fluids.          2 
 e) Define thermal conductivity. Gives its units.            2 
 f) Enlist factors that affect the transfer of oxygen from gas bubble to the fermentation 

medium.                  2 
 g) What do you understand by elutriation or fluidization segregation?     2 
 h) Give the application of the following instruments: 
  i) Resistance temperature device. 
  ii) Orifice meter.                   2 
 i) Gives units of: 
  i) Pressure. 
  ii) Viscosity.                     2 

PART-A 

Q.2 a) Determine the rate law. Given the following data for this reaction: 

  )(2)()()( 2224 lOHgNaqNOaqNH   

  EXPT    [NH4+]    [NO2-]     [RATE] 
  1     0.010 M    0.020 M    0.020 M/s 
  2     0.015 M    0.020 M    0.030 M/s 
  3     0.010 M    0.010 M    0.005 M/s     5 
 b) Describe zero order reaction kinetics.              5 
 c) Explain the working of an ideal continuous stirred tank reactor. Give an expression 

for conversion in an ideal CSTR. What are the advantages of CSTR over batch 
reactor?                        10 

 
Q.3 a) Why does the viscosity of gases increase with temperature?       4 
 b) Describe different types of non-Newtonian fluids.            10 
 c) Draw and explain the rheogram of Newtonian fluids.         6 
 
Q.4 a) Explain the factors that affect heat transfer by conduction, convection and radiation.

                        10 
 b) Explain the conduction and working of a shell and tube heat exchangers.     10 

 

 

PART-B 



Q.5 a) Describe the mechanism of molecular diffusion. Give an account of factors that 
affect diffusivity.                      10 

 b) Give a detailed account of liquid-liquid mass transfer.           10 
 
Q.6 a) Explain the construction and working of the following type of equipments: 
  i) Fluidized bed dryers. 
  ii) Vacuum crystallizer.                    10 
 b) What is adsorption? Explain its various applications. Explain any one type of 

adsorption isotherm.                    10 
 
Q.7 Write short notes on: 
 a) Feed forward control system. 
 b) Venturimeter. 
 c) Measurement of temperature. 
 d) Sources of error in measurement.                5x4 
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THERMODYNAMICS OF BIOPROCESSES (BT-405A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write short notes on: 
 a) Standard heat of formation 
 b) Thermodynamic equilibrium 
 c) Phase transition 
 d) Define flux 
 e) Diffusion                      4x5 

PART-A 

Q.2 a) What is Gibb’s free energy? Explain the effect of temperature on free energy 
change.                        10 

 b) What is enthalpy? Give the relationship between enthalpy and Gibb’s free energy.
                          10 

Q.3 a) What is Henry Law?                     10 
 b) Explain equilibrium constant (KC) in homogenous equilibrium and heterogeneous 

equilibrium.                       10 
 
Q.4 Differentiate among closed system, an open system and an isolated system. Explain 

biological concept of thermodynamics.                20 

PART-B 

Q.5 a) What do you mean by entropy? Explain the concept and meaning of entropy 
production.                       10 

 b) Explain the thermodynamics of passive transport across the membrane.     10 
 
Q.6 What is biological clock? How does DNA methylation rate predict the age of an 

individual?                        20 
 
Q.7 a) Explain the thermodynamics of biological systems by taking an example of oxidative 

phosphorylation.                   10 
 b) Explain how yeast cells synchronize their glycolytic oscillations?        10 
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RECOMBINANT DNA TECHNOLOGY (BT-501) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is annealing? 
 b) Define a restriction map. 
 c) Define phagemids. 
 d) What do you know about type-III endonucleases? 
 e) What is the role of Vir A protein? 
 f) Give the significance of selective reporter gene. 
 g) What is CTAB? Mention its use. 
 h) What do you mean by blotting techniques? Name different types of the same. 
 i) What is the significance of EFTU? 
 j) What are AC elements?                   2x10 

PART-A 

Q.2 a) Briefly explain the significance of the following in rDNA technology: 
  i) Methylases.         ii) Linker. 
  iii) DNA probe.         iv) Restriction endonuleases. 
  v) DNA polymerases.                  2x5 
 b) What do you understand by host specificity? Discuss the role of restriction and 

modification for the same.                   10 
 
Q.3 a) What do you mean by plasmid vectors? How are they different from cosmids?  3 
 b) Discuss in detail any two of the following with the help of diagrams: 
  i) PUC vector. 
  ii) BAC vector. 
  iii) PBR32 vector.                   8½x2 
 
Q.4 a) What are the limitations of Sanger’s method of DNA sequencing?     4 
 b) Define gene library. Discuss in detail the screening of gene libraries.      16 

PART-B 

Q.5 Give a detailed account of various physical methods used for DNA delivery.     20 
 
Q.6 a) Give a detailed account of promoters in mammalian cells.          10 
 b) Discuss the details of gene expression in a eukaryotic system.        10 
 
Q.7 a) Give a stepwise detail of southern blotting technique. How is it different from 

northern blotting?                   8 
 b) Write short notes on any three: 
  i) Applications of rDNA technology in production of therapeutics. 
  ii) DNA finger printing. 
  iii) Gene therapy. 
  iv) Transgenic plants.                  4x3 
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BIOREACTOR AND BIOPROCESS ENGINEERING (BT-502) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer briefly: 
 a) Compare bioprocess and chemical process in terms of energy efficiency.   3 
 b) Why does lag phase occur during cell growth?           3 
 c) What type of impellers would you prefer for mixing shear sensitive cultures?  3 
 d) What are the properties of a good antifoaming agent?         3 
 e) List different types of carbon sources.             2 
 f) Explain Maillard reaction.                 3 
 g) State Fick’s law of diffusion. Explain each term.           3 

PART-A 

Q.2 a) Explain the following terms: 
  i) Upstream processing.       ii) Downstream processing.    10 
 b) What are the approaches to increase the production in a typical bioprocess?    10 
 
Q.3 a) Explain an experiment to determine specific growth rate. Which cell growth phase is 

associated with highest specific growth rate?           8 
 b) Explain strategies for fed batch culture.             4 
 c) In a bioprocess product formation rate was directly proportional to specific growth 

rate. Describe the kinetics of product formation with the help of a suitable diagram.
                      8 

 
Q.4 a) Explain the design of stirred tank bioreactors.             10 
 b) What do you understand by containment? How are bioreactors contained?   5 
 c) How is aeration brought about in airlift and bubble column bioreactors?    5 

PART-B 

Q.5 a) What is the effect of C: N ratio on microbial growth?         5 
 b) Differentiate between defined and undefined growth medium.      5 
 c) What are the factors that affect oxygen requirement during microbial growth?  5 
 d) Explain the need of micronutrients in microbial media.         5 
 
Q.6 a) Describe the kinetics of thermal death of microorganisms.       8 
 b) Discuss the effect of heat sterilization on quality of microbial growth medium.  7 
 c) Explain the working of depth filters.              5 
 
Q.7 a) Write short notes on: 
  i) Factoring affecting Kla. 
  ii) Gas-liquid mass transfer.                  10 
 b) Discuss the principles of scale up of bioprocess.            10 
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ENZYME BIOTECHNOLOGY (BT-503) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer briefly: 
 a) What is role of ultracentrifugation in enzyme purification? 
 b) Define non-competitive inhibition with an example. 
 c) Discuss role of lipase and protease in food industry. 
 d) Describe the technique of covalent binding for enzyme immobilization with an 

example. 
 e) What is an enzyme deactivation? 
 f) Differentiate between adsorption and entrapment. 
 g) Write the principle of piezoelectric biosensor. 
 h) What are objectives of enzyme reactions in organic medium? 
 i) Define isoenzymes. Give an example. 
 j) Explain the objectives of biotransformation.             2x10 

PART-A 

Q.2 a) How does substrate concentrate affect activity of enzyme? Draw Michaelis-Menten 
graph and explain it.                    10 

 b) What is partial purified extract? Explain different strategies for enzyme purification.
                          10 

Q.3 Write short notes on: 
 a) Production of glucose syrup from starch. 
 b) Use of protease in leather and wool industry. 
 c) Role of enzymes in medical field. 
 d) Use of lactase in diary industry.               5x4 
 
Q.4 Define enzyme immobilization. Describe different physical and chemical techniques to 

immobilize an enzyme.                     20 

PART-B 

Q.5 a) What is effect of solute diffusion on kinetics of immobilized enzyme?      10 
 b) Compare packed bed reactor and membrane reactor giving their merits and 

demerits.                        10 
 
Q.6 a) Discuss about the Indian and international market of enzymes.        10 
 b) What are advantages of using enzymes over chemical catalysts? How enzyme 

catalysis occurs in organic media?                 10 
 
Q.7 a) What are synthetic enzymes? How they are designed and constructed?      10 
 b) Define a biosensor. Explain the types and applications of biosensors with examples.

                        10 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fifth Semester 

BIOINFORMATICS (BT-504) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer briefly: 
 a) Name two Genomic databank. 
 b) What do you mean by MAN? 
 c) How primary database is different from secondary database? 
 d) How pair wise sequence alignment is related to homology studies? 
 e) Enlist challenges faced in integration of biological systems. 
 f) What is the role of DDBJ? 
 g) Expand the PDB format. 
 h) Enumerate the advantages of bioinformatics.           2½x8 

PART-A 

Q.2 a) How internet, intranet and extranet are different from each other?       10 
 b) Discuss history of computer generations.               10 
 
Q.3 a) What do you mean by automated chain termination?         6 
 b) Discuss Sanger’s DNA sequencing method.              14 
 
Q.4 a) Briefly explain Genbank and EMBL databank.             10 
 b) “Databases are heart of bioinformatics”. Justify.            10 

PART-B 

Q.5 Align the given sequence using dynamic programming for the given sequences ACCFTT 
and AGCGAT upto trace back using +1, -1 and 0 for match, mismatch and gap penalty, 
respectively.                    20 

 
Q.6 a) How is multiple sequence alignment helpful in evolutionary studies? Justify, using an 

example.                     8 
 b) What are the different methods used for multiple sequence alignment?      12 
 
Q.7 Write short notes on: 
 a) Protein classification. 
 b) Fold recognition and prediction.                10x2 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fifth Semester 

DOWNSTREAM PROCESSING (BT-505) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write short notes on: 
 a) Bioprocess. 
 b) Filter aids. 
 c) Centrifugal separation. 
 d) Decantation. 
 e) Ultrasonication. 
 f) Cross flow filteration. 
 g) Reverse osmosis. 
 h) Theoretical plates in chromatography. 
 i) Adsorption-desorption process. 
 j) Product finishing.                    2x10 

PART-A 

Q.2 a) Enlist some problems associated with downstream processing.        10 
 b) Enlist some important chronological developments in evolution of DSP.      10 
 
Q.3 a) Discuss the classification of bioproducts based on chemical nature and their 

applications.                       10 
 b) What are the different steps in the downstream processing of biochemical products?

                        10 
 
Q.4 a) Give schematic description of disruption of the following types of cells in the form of 

flow charts: 
  i) Plant cells. 
  ii) Animal cells. 
  iii) Bacterial cells.                     10 
 b) How does the RCF value of a centrifuge decide the efficiency of centrifuge? Describe 

the operation of continuous centrifuge.            10 

PART-B 

Q.5 a) Discuss the principle of supercritical fluid extraction.           10 
 b) How does the addition of an organic solvent to an aqueous solution of proteins 

brings about the precipitation of a desired protein?            10 
 
Q.6 a) Discuss polyacrylamide gel electrophoresis.              10 
 b) What is resolution in chromatography? Explain the principle and working of  

Ion-exchanging chromatography.                 10 
 
Q.7 Write notes on: 
 a) Crystallization. 
 b) Drying.                       10x2 
 



End Semester Examination, May 2015 
B. Tech. (Biotechnology) – Fifth Semester 
ANIMAL BIOTECHNOLGY (BT-506) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the role of non-essential amino acids and vitamins in cell culture media? 
 b) What is immobilized cell culture? 
 c) Differentiate between finite cell lines and continuous cell lines. 
 d) How are cell cultures stored? 
 e) Name two important products obtained from animal cell culture technology. What 

are their functions? 
 f) What do you mean by lipofection? 
 g) What is the role of trypsin-EDTA in cell culture? 
 h) What are the advantages of serum free media? 
 i) How embryonic stem cells differ from adult stem cells? 
 j) What is the role of tumor suppressor gene in the prevention of cancer?     2x10 

PART-A 

Q.2 a) Briefly describe animal cell culture medium, its different ingredients and methods of 
sterilization.                      15 

 b) What is the role of carbon dioxide in maintaining cell lines?       5 
 
Q.3 a) What are cell lines? How are the growth characteristics of cell lines determined? 

                          12 
 b) How primary hepatocyte culture is established?           8 
 
Q.4 a) Outline the different steps involved in in vitro fertilization and embryo transfer in 

animals.                        14 
 b) Discuss the achievements made through the technique of embryo transfer in 

livestock.                      6 

PART-B 

Q.5 a) Differentiate between in vivo and ex vivo gene therapy. Discuss the different 
strategies of gene therapy.                   10 

 b) Discuss the expression vectors used for the expression of mammalian genes in a 
eukaryotic host.                      10 

 
Q.6 Briefly explain the following: 
 a) Mode of extinction of gene function              7 
 b) Biological carcinogens                  6 
 c) Cancer immunotherapy                  7 
 
Q.7 a) What are embryonic stem cells? Discuss their applications.         14 
 b) Explain the different sources of stem cells.            6 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth Semester 

PLANT BIOTECHNOLOGY (BT-601) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly answer: 
 a) What are the constituents of tissue culture nutrient media? 
 b) How do plant growth regulators affect plant morphogenesis in culture? 
 c) What is the role of ATP in biological nitrogen fixation? 
 d) What do you understand by biofarming? 
 e) Protoplast fusion is a method of somatic hybridization. Comment.     4x5 

PART-A 

Q.2 a) What is micropropagation? What are the various stages of micropropagation?    10 
 b) What are the advantages of micropropagation over the conventional method of 

growing plants?                      10 
 
Q.3 a) Write a short note on cybridization and its use in plant tissue culture.      10 
 b) What is gametoclonal variation? Write its causes and importance.       10 
 
Q.4 a) The mechanism of nitrogenase activity makes it the “Everest of enzymes”. Justify 

the statement.                      10 
 b) Describe the main sources of biofertilizers and their importance.        10 

PART-B 

Q.5 a) Describe the method of genetic improvement by molecular tagging of genes in 
mustard.                        10 

 b) What is the importance of post translational modifications in proteomics?     10 
 
Q.6 a) Describe the process of T-DNA transfer and its integration in plant cell by the 

infection of agrobacterium.                   10 
 b) Describe the vectorless or direct DNA transfer technique in plant transformation. 
                            10 
 
Q.7 a) Explain with examples the mechanism of improvement of insect resistance in plants.

                         10 
 b) Discuss the global status of abiotic stress resistant transgenic crops.      10 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth Semester 

ENVIRONMENTAL BIOTECHNOLOGY (BT-602) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer explain briefly: 
 a) Effects of deforestation. 
 b) Biotransformation. 
 c) Distinguish biodiesel from petroleum diesel. 
 d) Sustainable development. 
 e) Xenobiotics.                       4x5 

PART-A 

Q.2 Discuss different types of water pollution, its effect and measurement. How one can 
control water pollution?                   20 

 
Q.3 a) Give an account of various aerobic and anaerobic treatment of waste water.  10 
 b) How activated sludge process of waste water treatment is different from rotating 

biological contactors?                  10 
 
Q.4 What do you mean by composting? Discuss the treatment technologies applied on 

municipal solid waste.                   20 

PART-B 

Q.5 Discuss the various mechanisms and techniques of phytoremediation.     20 
 
Q.6 a) How bacteria and fungi are useful in degradation of venobiotic compound?   10 
 b) What are the factors influencing biotransformation?         10 
 
Q.7 Write short notes on (any two): 
 a) Vermi composting. 
 b) Biogas production. 
 c) Integrated waste management.               10x2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth Semester 

HUMAN GENOMICS (BT-621B) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Explain briefly: 
 a) Reverse genetic approach.                   4 
 b) Disease associated with y chromosomes.               4 
 c) DNS/RNA probes.                     2 
 d) Duchenne muscular dystrophy.                 3 
 e) VNTRs.                        3 
 f) Genetic counselling.                     4 

PART-A 

Q.2 a) Discuss morphology of human chromosomes.             8 
 b) What are the important genes associated with them? Explain any one in brief.  12 
 
Q.3 a) What do you mean by DNA polymorphism?            10 
 b) Discuss prenatal disease diagnosis and their applications.        10 
 
Q.4 Writ short notes on: 
 a) Hybridization with Oligo nucleotide probes.              5 
 b) RFLP analysis.                      8 
 c) Monoclonal antibodies in disease diagnosis.              7 

PART-B 

Q.5 a) How DNA markers are helpful in disease diagnosis?           8 
 b) Explain any DNA marker used in DNA finger printing.         12 
 
Q.6 a) How pedigree analysis is helpful in identification of genetic disease?     10 
 b) Discuss general rules followed in autosomal dominant inheritance.     10 
 
Q.7 a) How SCID syndrome can be corrected using gene therapy?       10 
 b) Discuss targetted gene transfer using an example.          10 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth Semester 
VIROLOGY (BT-622B) 

 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly answer: 
 a) What are the principal components of a virus? 
 b) What is the contribution of Twort in the field of virology? 
 c) Why picorna viruses are named so? 
 d) What is the genetic material in reteroviruses? 
 e) Contrast naked viruses and enveloped viruses. 
 f) What are adjuvants? 
 g) What is the basis of DEAFF test for the detection of virus? 
 h) What do you mean by insertional inactivation? 
 i) How does pBR322 differ from pUC? 
 j) What do you understand by biological containment?         2x10 

PART-A 

Q.2 a) Briefly describe the basic steps in the viral lytic and lysogenic life cycle.    12 
 b) How viruses can be classified on the basis of their genetic material?       8 
 
Q.3 Discuss the steps involved in the attachment, entry and replication of poliovirus in a 

susceptible host.                     20 
 
Q.4 a) Describe the mechanism of action of drugs used to combat influenza.      8 
 b) What are vaccines? Discuss the major types of vaccines along with their advantages 

and disadvantages.                   12 

PART-B 

Q.5 Discuss the principle of the following techniques used for the diagnosis of a viral 
infection. 

 a) Complement fixation test                   7 
 b) Haemagglutination inhibition test                 7 
 c) Electron microscopy                     6 
 
Q.6 a) Describe the salient features of different plasmid vectors used for cloning in E.coli 

including the methods by which we can select for a recombinant one.    14 
 b) How screening of recombinant YAC is done?             6 
 
Q.7 Discuss the feeding, maintenance and handling of laboratory animals for injections, 

immunizations and bleeding procedures.              20 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth Semester 

DIAGNOSTIC TECHNIQUES (BT-623B) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly answer: 
 a) What is biphasic medium and how it is used? 
 b) Give examples of bacterial pathogens that are obligate intracellular parasites 

requiring viable host cells for propagation. 
 c) Are polyclonal antibodies used for diagnostic test? Why or why not? 
 d) What is a padlock probe? 
 e) What are antibody drug conjugates? 
 f) How agglutination differs from precipitation? 
 g) What is the principle behind the purification of antibodies using ammonium 

sulphate? 
 h) What are drawbacks of chemical mismatch cleavage mutation detection assay? 
                            2½x8 

PART-A 

Q.2 a) Define and differentiate bacterial susceptibility and resistance. How are these used 
to assist in the identification of bacteria?             10 

 b) Explain the use and chemical principle of the following media used in preliminary 
bacterial identification. 

  i) McConkey agar 
  ii) Chocolate agar 
  iii) Thioglycollate broth 
  iv) Modified thaymer martin agar               10 
 
Q.3 a) Describe the structure of an lgG molecule. How do molecules of other lg classes 

differ?                       10 
 b) Review the role of HLA matching in rental transplantation.       10 
 
Q.4 a) Discuss the criteria and essential for an immunoassay development and validation.

                        12 
 b) How is antigen capture ELISA different from antibody ELISA?         8 

PART-B 

Q.5 a) What are monoclonal antibodies and how are they different from polyclonal 
antibodies? Explain how does the HAT selection for hybridoma works.    12 

 b) How are enzymes coupled to monoclonal antibodies used as therapeutic agents?   8 
 
Q.6 a) Describe and discuss the PCR/OLA detection protocol.         12 
 b) Describe several types of nonradioactive DNA labels. What are the advantages of 

nonradioactive detection procedures?                8 
 



Q.7 How single-stranded conformation polymorphism (SSCP) and heteroduplex analysis are 
used to identify different genomic variants? List down the factors that affect the 
sensitivity of both SSCP and HD analysis.             20 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. (Biotechnology) – Seventh / Eighth Semester 

DNA MICRO-ARRAY (BT-801) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define high throughput technology. 
 b) What are the different bias studied by you in global normalization process? 
 c) How promoter analysis is done? 
 d) How one can determine where the primer is binding in genome? 
 e) What is the role of distance measure in cluster analysis? 
 f) Name two anchoring enzyme used in SAGE analysis. 
 g) How SNPs are helpful in DNA microarray experiment? 
 h) How back ground correction helps in image analysis? 
 i) What are the factors that affect heteroduplex formation in the process of 

hybridization? 
 j) Enlist four differences between phenotype and genotype.         2x10 

PART-A 

Q.2 How clustering of gene is performed? Explain it with a suitable example.      20 
 
Q.3 a) What is the purpose of hybridization in DNA microarray technology? Explain.    10 
 b) How data analysis is performed in DNA microarray?           10 
 
Q.4 What do you mean by principal component analysis? Explain one method used to 

visualize the data.                      20 

PART-B 

Q.5 a) How hypothesis driven experiment helps in design of experiments?       14 
 b) Enumerate the advantages of independent verification.        6 
 
Q.6 a) What do you mean by molecular classifiers?              12 
 b) Give an account of feature selection of microarray data.        8 
 
Q.7 Explain different types of gene network in context to reverse engineering of regulatory 

network.                      20 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. (Biotechnology) – Seventh / Eighth Semester 

BIOSAFETY AND IPR (BT-802) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the role of technology transfer in globalization of biotechnology? 
 b) Enlist biosafety measures for protection of environment. 
 c) What precautions should be taken while handling recombinant DNA processes? 
 d) Compare collaborative and competitive research. 
 e) What are the patenting issues regarding Haldi and Neem?           4x5 

PART-A 

Q.2 a) Describe the aspects of public liability towards biodiversity.         10 
 b) Discuss ethical and legal issues in biotechnology.            10 
 
Q.3 a) How does biotechnology interfere with nature?             10 
 b) Mention the risks and benefits of biotechnology.            10 
 
Q.4 a) Explain the risks and hazards associated with GM-foods.          10 
 b) What kind of biosafety measures are adopted with transgenic crops?      10 

PART-B 

Q.5 a) Discuss the salient features of Cartagena protocol on bisosafety.        12 
 b) What is bioterrorism? What are the laws to prevent it?         8 
 
Q.6 a) What kind of inventions are patentable? Explain them.           10 
 b) Describe the process of filing of a patent.              10 
 
Q.7 a) Give a detailed account of Plant Variety Protection Act.          12 
 b) Discuss the recent developments in patent system in context to biotechnological 

inventions.                     8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Second Semester 

BASICS OF AERONAUTICAL ENGINEERING (AE-201) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Attempt any five parts: 
 a) What is a surface effect craft? Define pressure coefficient. Explain the meaning of 

negative and positive pressure coefficients. 
 b) How does an aircraft stall? Define stalling speed. How can we delay the occurrence 

of leading edge stall and trailing edge stall? 
 c) What are the necessary criteria for longitudinal balance and static stability? What do 

you understand by a trimmed aircraft? 
 d) Explain with help of sketches the working of a turbo-prop engine and a turbo-fan 

engine. 
 e) What are the structural elements of a wing structure? Explain the type of loads 

these structural elements are subjected to. 
 f) What are the functions performed by an ADF, a VOR and an ILS. What are the 

frequencies bands in which they operate? 
 g) Why do we need an oxygen system in an aircraft?            4x5 

PART-A 

Q.2 a) Explain the control surfaces: flaperons, elevons, ruddervators, and ventral fins with 
the help of suitable sketches.                  5 

 b) What is the main advantage available to the pilot if the aircraft has a nose wheel 
type undercarriage system than if the aircraft had a tail wheel type undercarriage 
system?                      10 

 c) What are the advantages of a tilt-rotor aircraft?             5 
 
Q.3 a) Write the lift equation and explain the meaning of each term used in the equation.

                          4 
 b) What is the difference between a symmetrical and a cambered airfoil? Draw cl- 

curves and pressure distribution plots for both the airfoils so as to highlight the 
difference between them.                   8 

 c) Explain briefly various types of drag encountered on a small aircraft. What are 
aerodynamic centre and neutral point of an aircraft? Define static margin.     8 

 
Q.4 a) Draw the thermodynamic cycles for a piston type engine and a turbine type engine 

and explain the processes.                 10 
 b) With the help of sketches, explain the working of a ram jet engine and a pulse jet 

engine.                      10 

PART-B 

Q.5 a) What are different types of shock absorbing landing gears normally used?     4 
 b) Discuss the importance of strength/weight ratio.            8 
 c) What are the main functions performed by a fuselage structure?        8 
 



Q.6 a) With the help of block diagrams, explain the operation of a basic radio transmitter 
and basic radio receiver.                 10 

 b) Describe the principle of operation of air speed indicator and altimeter.    10 
 
Q.7 a) Describe simple unpressurized and pressurized hydraulic systems used in aircraft. 

Why do we need sequence valves? Give an example of the use of sequence valve.
                        10 

 b) How the electricity is generated in an aircraft? Describe briefly the pressurization 
and temperature control system used in an aircraft.         10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Second Semester 

CONSTRUCTION MATERIALS (C-201) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer briefly: 
 a) Define density index. 
 b) Define wear. 
 c) What do you understand by foliated rocks? 
 d) How do you explain natural bed of stone? 
 e) Where do we use encaustic tiles? 
 f) Write four properties of refractories. 
 g) Write shortly on unsoiling of clay in manufacturing of bricks. 
 h) What is the size of a standard brick? 
 i) What is the function of silica in cement? 
 j) What is the size specification of gravelly sand?            2x10 

PART-A 

Q.2 a) Write a short note on quarrying of stones in not more than 300 words.      10 
 b) Explain various tests written below for bricks: 
  i) Crushing strength. 
  ii) Shape and size.                   5x2 
 
Q.3 a) What are the types of lime used in construction?            10 
 b) Explain briefly the setting action of cement.              10 
 
Q.4 a) Explain two methods of artificial seasoning in detail.           10 
 b) Write about the effects of fly-ash on cement concrete.           10 

PART-B 

Q.5 a) Write about the classification of mortar on the basis of kind of binding material. 
                           10 

 b) With clear ray diagram (flow process) explain briefly the process of paint 
manufacturing.                      10 

 
Q.6 a) Explain the following briefly: 
  i) Volume batching. 
  ii) Curing. 
  iii) W/C ratio. 
  iv) Slump test.                      10 
 b) Explain methods of casting of cast iron.               10 
 
Q.7 a) Classify bitumen on the basis of source.             5 
 b) Differentiate between coal tar and mineral tar.           5 
 c) Explain briefly the treatment of glass.               10 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

STRUCTURAL ANALYSIS-I (C-301) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Attempt all parts: 
 a) What is a dead load? Which IS code defines calculation of dead load? 
 b) What do you understand by bending moment? 
 c) What is section modulus? 
 d) What are the uses of Arches? 
 e) Check determinacy of a three hinged arch and two hinged arch. 
 f) Write the assumptions used in the analysis of a truss. 
 g) What is the equivalent length for the column with both ends hinged? 
 h) What are sign conventions for bending moment? 
 i) What is conjugate beam? 
 j) What are the limitations of Euler’s formula?             2x10 

PART-A 

Q.2 a) Draw shear force and bending moment diagram for the given figure: 
 
 
 
 
 
 
                            10 
 b) Calculate support reaction for the given figure: 
 
 
 
 
                            10 
 
Q.3 a) Define: 
  i) Principle stress and strain. 
  ii) Longitudinal strain. 
  iii) Working stress.                     10 
 b) An element in plane stress is subject to stresses p1=120 N/mm2, p2=-40 N /mm2 

and q=-45 N/mm2.  
  Determine: 
  i) Principal stress.       ii) Maximum shear stress.       10 
 
Q.4 A three hinged semi – circular arch of radius R carries a udl of intensity w/m length 

over its entire horizontal span.  
 Determine: 
 a) The reactions of supports. 
 b) Maximum bending moment in the arch.              20 



PART-B 

Q.5 A truss shown is subjected to two point loads at B and F. Find the forces in the 
members of the truss. 

 
 
 
 
 
 
                            20 
Q.6 a) Obtain an expression for Euler’s load in case of both ends hinged.       10 
 b) A solid circular section of diameter 250 mm and 3 m long is used as a column with 

both ends fixed. Calculate the crippling load using E=2 x 105 N/mm2.      10 
 
Q.7 Find out the deflection at the free end of cantilever beam of span 4 m UDL 10 KN/m on 

entire length using double integration method? 
 
 
 
 
 
                            20 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. (Integrated) – Fifth Semester 
STRUCTURAL ANALYSIS-I (C-301) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  2 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Explain principle stresses. 
 b) State Hooke’s law. 
 c) Difference between modulus of elasticity and modulus of rigidity. 
 d) Explain the term bending moment and shear force. 
 e) Write down the formula for horizontal thrust. 
 f) Explain different end conditions of a column. 
 g) List different types of truss. 
 h) Differences between yield strength and ultimate strength. 
 i) Explain slenderness ratio and Poisson ratio. 
 j) Write down Euler’s formula for finding out buckling load.        2x10 

PART-A 

Q.2 a) Explain Hooke’s law and explain its application.             5 

 b) A copper rod mm25  dia is enclosed in steel tube mm30  internal dia and mm35  

external dia. The ends are rigidly attached. The composite bar is mm500  long and 

subjected to an axial pull of kN30 . Find the stress induced in the rod and the tube 
25 /102 mmNxEst  , 25 /.101 mmNxEco  .             15 

 

Q.3 A beam ABC m12  long is simply supported at points A and C, B is m7  from A, the beam 

carries a load of kN22  ud  over its whole length together with three points load of 

kNkN 50,100  and kN120  at m1 , m4  and m5  respectively from the point C. Draw S.F 

and B.M diagrams giving maximum values and value at B.         20 
 
Q.4 a) Write short notes on: 
  i) Parabolic arch. 
  ii) Circular arch.                      6 

 b) A three hinged parabolic arch of span m20  has a central rise of m5 . Find the rise of 

the arch crown, if the temperature rises through C30 . Take coefficient of linear 

expression for arch material as 61012   per degree Centigrade.      14 

PART-B 

Q.5 Determine the force in various members of the truss. 

             20 
 



 
 
Q.6 a) Define slenderness ratio, buckling and crippling in columns, end conditions with 

respect to effective length of columns.               8 
 b) A hollow circular column of length m5.4  , external dia mm200  and internal dia 

mm150  is fixed at both ends. It carries a load of kN180  at an eccentricity of mm17  

from the axis of column. Find the maximum stresses developed. What will be the 

value of limiting eccentricity, if no tension develops. Take 25 /1096.0 mmNE  . 12 

 
Q.7 Determine the end moments for the beam by moment distribution method. Consider EI 

constant. Also draw S.F and B.M diagrams.  

      20 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

STRUCTURAL ANALYSIS-I (C-301A) 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 

Q.1 a) How will you define scalar product of a vector? Give its properties. 
 b) What do you understand by theorem of Varignon? 
 c) What do you understand by shear force and bending moment? 
 d) Why is a triangle and not a square a basic unit of a truss? 
 e) Write the assumptions used in the analysis of a pinned truss. 
 f) Check determinacy of a three-hinged arch and two-hinged arch. 
 g) What are the limitations of Euler’s formula? 
 h) What do you understand by radius of gyration and slenderness ratio? 
 i) What is a conjugate beam? 
 j) Write expressions for slope and deflection for a simply supported beam with a 

central point load.                    2x10 

PART-A 

Q.2 a) Explain moment of a force and couple.             5 
 b) Describe different types of supports with their reactions.        5 
 c) Two beams AB and CD are arranged and supported as shown in the figure below. 

Find the reaction  at D due to a force N1000  acting at B. 

          10 
 

Q.3 Draw BMD and SFD for the given in the figure: 

            20 
 

Q.4 A three hinged circular arch hinged at the crown and springing points has a span of 

m20  and a central rise of m10 . It carries a UDL of mkN /20  over the left half of the 

span together with a concentrated load of kN100  at the right quarter span point. 

 a) Find the vertical reactions and horizontal thrust at the supports.      8 
 b) Find the normal thrust at a section m15  from left support.       6 

 c) Find radial shear at a section m15  from left support.         6 



PART-B 

Q.5 Using any method, determine the force in members BD, CD, and CE of the roof truss 
shown in the figure. 

              20 

 
Q.6 a) Derive crippling load for columns hinged at both ends.           10 
 b) A mild steel tube mm25  internal diameter, mm32  external diameter, length m3  is 

used as a column one end fixed and other end hinged. Calculate the Euler’s collapse 

load using 25102 mmNE  .               10 

 
Q.7 a) Find out the deflection at the free end of cantilever beam with UDL on entire length 

using double integration method.               10 
 b) Find out the deflection at the mid span of simply supported beam of length m10  

with UDL= mkN /2  on entire length using moment area method starting from 

initials.                        10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

BUILDING CONSTRUCTION AND MATERIALS (C-302/C-302A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Write a short note on glass block masonry. 
 b) Name various methods of sub-surface investigations. 
 c) Enlist the tools used in brick masonry. 
 d) Mention at least four types of partition walls. 
 e) Mention at least three requirements of a good damp proof material. 
 f) Write a short note on raft footings. 
 g) Define the following: i) Slaked lime  ii) Artificial hydraulic lime 
 h) List various types of defects in timber due to fungi. 
 i) Explain necessity of trussed roofs. 
 j) Define: i) Gable  ii) Ridge                2x10 
 

PART-A 

Q.2 a) Compare brickwork and stonework.                10 
 b) What is meant by dressing of stone? Describe its varieties.       5 
 c) What is meant by composite masonry? What are its advantages?     5 
 
Q.3 a) What are timber partitions? What are the different types of timber partitions?    10 
 b) How cavity walls are provided in rubble masonry? Explain with the help of sketch.

                          10 
 
Q.4 a) How will you design the width and depth of shallow foundations?       10 
 b) Differentiate between pile foundation and pier foundation.         10 
 

PART-B 

Q.5 a) What do you understand by water leakage in buildings?          10 
 b) Discuss the reasons and precautions for water leakage in buildings?       10 
 
Q.6 a) Write about different types f terracotta.              8 
 b) Explain in detail about querying of stones.            6 
 c) Write about fire proofing of timber.              6 
 
Q.7 a) Explain in detail jack arch floor. Explain with the help of sketch.        10 
 b) Differentiate between open truss and a north like truss.          10 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

BUILDING CONSTRUCTION AND MATERIALS (C-302B) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define with a neat sketch mitred closer and beveled closer. 
 b) Draw a neat sketch of strap footing and explain it briefly. 
 c) Explain the electrical resistivity method of site exploration. 
 d) List various field tests carried out on cement to ascertain its quality. 
 e) List different type of piles used for building foundation. 
 f) Define dead load and live load. 
 g) Describe Mansard roof and deck roof. 
 h) What are the disadvantages of natural seasoning of timber? 
 i) What are the harmful constituents of cement? 
 j) What is the size and weight of a standard brick?           2x10 

PART-A 

Q.2 a) List different bonds used in brick masonry and explain any two with neat sketches.
                          10 

 b) Explain various defects in brick masonry.            5 
 c) Under what circumstances is reinforced brick masonry work used.     5 
 
Q.3 a) What are the advantages of cavity walls?            5 
 b) Discuss the design consideration of load bearing walls.        5 
 c) What requirements are to be filled by partition walls?         5 
 d) What is the need of wall ties in cavity walls?            5 
 
Q.4 a) Explain the functions of a foundation.             5 
 b) Explain strap footing with a neat sketch.             5 
 c) What methods are adopted for improving safe bearing pressure of soil?     10 

PART-B 

Q.5 a) What are the various causes of dampness in buildings?          10 
 b) Explain: i) Membrane damp proofing  ii) Guniting        5 
 c) Discuss the materials commonly used for damp proofing course.      5 
 
Q.6 a) Describe: i) Marble flooring  ii) Tiled flooring          5 
 b) What are the advantages of flat roofs?             5 
 c) What factors affect the choice of flooring materials?           10 
 
Q.7 a) Discuss the classification of bricks on the basis of field practice.      5 
 b) Describe the procedure for hand moulding of bricks.         5 
 c) What are the advantages of timber construction?            10 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

FLUID MECHANICS-I (C-303) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write notes on: 
 a) Plastic and thixotropic fluids. 
 b) Viscosity and surface tension. 
 c) Pascal’s law of pressure. 
 d) Simple manometer and differential manometer. 
 e) Metacentric height. 
 f) Stream lines and streak lines. 
 g) Limitations of Bernoulli’s equation. 
 h) Reynold’s number. 
 i) Rotational and irrotational flow. 
 j) Kinematic and dynamic similarity.                2x10 

PART-A 

Q.2 a) How the capillary rise or fall take place in capillary tube? Derive an expression for 
capillary rise due to surface tension in a capillary tube.        6 

 b) A soap bubble is formed when the inside pressure is mN5  above the atmospheric 

pressure. If surface tension in the soap bubble is mN0125.0 , find the diameter of 

the bubble formed.                     14 
 
Q.3 a) Differentiate between hydraulic gradient line and energy gradient line for steady 

open channel flow.                   5 
 b) A simple U tube manometer is used to measure the vacuum pressure of the liquid 

flowing through a pipe. One end of the manometer is connected to the centre of the 
pipe and other end is open to atmosphere. The difference in mercury level in the 
two limbs is cm30  and height of the liquid in the limb connected to pipe is cm20  

from the centre of the pipe. Find the pressure in the pipe. Take specific gravity of 

the liquid flowing through pipe as 85.0 . 

                   15 
 
Q.4 a) Differentiate between uniform and non-uniform flow.         6 
 
 b) A sluice gate in the form of quadrant is provided at the top of masonry dam as 

shown in the figure below: 



    
  Determine the force acting on the gate per meter width of the gate. Prove that 

resultant pressure force passes through the hinge of the gate.        14 

PART-B 

Q.5 a) Develop Euler’s equation of motion and then derive Bernoulli’s equation. What are 
the limitations of Bernoulli’s equation?               10 

 b) The flow of water through a pipe is measured with the help of an orifice meter. The 
pipe and orifice diameters are cm20  and cm10 , respectively. The pressure gauges 

fitted upstream and downstream read kPa195  and kPa105 , respectively. Find out 

the discharge of the water. Take 64.0dC .           10 

 
Q.6 a) Explain the characteristics of laminar and turbulent boundary layers.    6 
 b) A flat plate is cm50  long and cm100 wide. Air is flowing over the plate parallel to 

cm50  side with a velocity of sm5 . Find the following: 

  i) Boundary layer thickness at the end of the plate. 
  ii) Shear stress at cm30  from the leading edge of the plate. 

  iii) Total drag force acting on the plate. Assume the velocity distribution in the 
boundary follows the law: 

   










 y

U

u

2
sin  

   Take 325.1 mkg  and kinematic viscosity smv 261015   for the air.    14 

 
Q.7 a) Describe the advantages and limitations of dimensional analysis.        10 
 b) What are the different model laws based upon the different forces acting on a fluid?

                         10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 
SURVEYING-I (C-304A) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer all questions: 
 a) Define surveying and explain plan and geodetic surveying. 
 b) What is ranging? What are its types? 
 c) What is hypotensual allowance? 
 d) What do you understand by bearing? How bearings are designated? 
 e) Explain the term: datum. 
 f) Define a contour. 
 g) What is meant by swinging of theodolite? 
 h) What is fly leveling? 
 i) Explain the term: degree of curve. 
 j) Define tacheometry.                    2x10 

PART-A 

Q.2 a) Discuss in detail the classification of surveying.           5 
 b) Enumerate different tape corrections, their values and signs for length measured 

with tape.                      5 
 c) A m20  long chain was found to be cm6  too long after chaining a distance of 

m3400 . It was tested again at the end of days work and found to be cm9  too long 

after chaining a total distance of m6400 . If the chain was correct before the 

commencement of work, find the true distance.             10 
 
Q.3 a) Explain the term declination and discuss types of variation in declination.   5 
 b) In an old map, a line AB was drawn to a magnetic bearing of '30º5 . The magnetic 

declination at the time being º1  East. To what magnetic bearing should the line be 
set now if the present magnetic declination is '30º8  East.        5 

 c) During the traverse survey ABCDA, the following interior angles were measured with 
a compass: 

   º75A , º120B , º80C , º85D  

  If the bearing of the line AB is º99 , what are bearings of the remaining lines of 

traverse?                        10 

 
Q.4 a) What are the effect of curvature and refraction in leveling? Derive an expression for: 

i) curvature ii) combined correction for curvature and refraction.      10 
 b) The following staff readings were observed in sequence 1.324, 2.605, 1.385, 0.638, 

1.655, 1.085, 2.125, 1.555m. The instrument was shifted after the third and sixth 
readings. The first reading was taken on an arbitrary BM of elevation m100 . Find the 

R.L of all other points.               10 

PART-B 

Q.5 a) Explain temporary adjustment of a theodolite.           5 



 b) Describe repetition method of horizontal angle measurement using a theodolite. 5 
 c) Differentiate between following: 
  i) Close and open traverse. 
  ii) Bowditch rule and transit rule. 
  iii) Latitude and departure.                   10 
 
Q.6 a) What is orientation of a plane table? How can it be achieved?      5 
 b) Explain the basic principle of tacheometry.            5 
 c) Determine the gradient from a point A to a point B from the following observations 

made with a tacheometer fitted with an analetic lens. The constant of the 
instrument was 100 and the staff was held vertical: 

 

Instrument 
station 

Staff point Bearing Vertical angle Staff reading 

P 
A 134º 132º10   1.360, 1.1915, 2.470 

B 224º +5º-61 1.065, 1.885, 2.705 

                            10 
 
Q.7 a) What purpose do curve serve? Write different types of curves.      5 
 b) What are elements of a simple circular curve? Explain with a neat sketch.   5 
 c) What are various methods of setting out a horizontal curve? Explain any one in 

detail.                         10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

CONCRETE TECHNOLOGY (C-305) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Attempt all parts: 
 a) Define heat of hydration. 
 b) What do you understand by term ‘M20’? 
 c) Name six types of cement. 
 d) What is bulking of sand? 
 e) Define plasticizers. 
 f) What does slump loss explains in slump test of workability? 
 g) State duff Abrains principle. 
 h) Define creep of concrete. 
 i) Write two objectives of mix design. 
 j) Which type of aggregate is test suitable for making high strength concrete?  2x10 

PART-A 

Q.2 a) Explain the mechanism of hydration of cement. Draw neat graph showing the 
contribution of cement compounds to strength of cement.       8 

 b) Write short note on coloured and water proof Portland cement.      6 
 c) Name the compounds of cement and explain their function in detail.    6 
 
Q.3 a) What is alkali-aggregate reaction and how can it be avoided?       5 
 b) How does strength of aggregate plays a vital role in quality and strength of 

concrete?                      5 
 c) Classify various aggregates on the basis of origin, shape, size and unit weight.  10 
 
Q.4 a) How does increasing the quantity of water influence the properties of fresh and 

hardened concrete?                   6 
 b) Enlist various methods by which curing can be done.         6 
 c) Explain with diagram various types of slumps formed in slump test.     8 

PART-B 

Q.5 a) Explain the freezing and thawing effect.             6 
 b) Write a short note in flyash. Classify the flyash and write its applications.     14 
 
Q.6 a) Explain the problems encountered while concreting in hot conditions.      10 
 b) If it is required to construct underwater tunnel, which type of special concrete 

should be used for it and why, justify your choice?            10 
 
Q.7 a) Briefly explain the concreting process in the extreme weathering conditions.    10 
 b) Why is curing of concrete is important and what precaution should be taken while 

curing the concrete?                    10 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

CONCRETE TECHNOLOGY (C-305A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is hydration of cement? 
 b) What is the chemical composition of cement? 
 c) Define bulking of sand. 
 d) What is soundness of aggregate? 
 e) Define workability of concrete. 
 f) List the chemical admixtures. 
 g) What are silica fumes? 
 h) Specify the density of light weight concrete. 
 i) What is Ferro cement? 
 j) What are the objectives of mix design?              2x10 

PART-A 

Q.2 a) Explain the dry process of manufacture of cement with a neat sketch of rotary kilns.
                         10 

 b) Name five types of cements and explain the specific conditions under which each 
can be used.                       10 

 
Q.3 a) What do you understand by grading and fineness modulus of aggregates? Explain.

                          10 
 b) Define alkali-aggregate reaction and explain the factors affecting it.        10 
 
Q.4 a) List and explain the properties of hardened concrete.           10 
 b) What is curing? Explain its different types.              10 

PART-B 

Q.5 a) Draw a curve between water-cement ratio and strength of concrete. Also explain 
how it affects the strength.                  10 

 b) What are pozzolanic materials? How do they affect the properties of concrete? 
Explain.                       10 

 
Q.6 a) What do you understand by freezing and thawing in concrete? Discuss its effects on 

strength of concrete.                   10 
 b) Briefly explain polymer concrete and give its applications.          10 
 
Q.7 a) What are the various exposure conditions considered in concrete mix design? 

Explain each one of them.                   10 
 b) List and explain the main factors in designing concrete mix for durability.     10 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

STRENGTH OF MATERIAL (C-306A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is strain? 
 b) Define the modulus of elasticity? 
 c) What is proof stress? 
 d) Define the Bulk modulus of material? 
 e) Write the parallel axis theorem? 
 f) Write the perpendicular axis theorem? 
 g) What is hardness of material? 
 h) Define the principal stress. 
 i) Write expression for combined stress equation? 
 j) Write the equation for torsion theory.              2x10 

PART-A 

Q.2 a) Draw stress-strain diagram and discuss the salient points of graph.       10 
 b) Find out the total elongation of the following compound bar.  
  (Take E=2x105 N/mm2) 
 
 
 
 
 
                            10 
Q.3 a) An element in a stressed material has tensile stress of 400 MN/m2 and compressive 

stress of 250 MN/m2 acting on two mutually perpendicular planes and equal shear 
stresses of 100 MN/m2 on these planes. Find principal stresses and position of the 
principal planes. Find also maximum shearing stress.       10 

 b) Find out the change in volume of given cuboids under given loading show in below 
figure: 

 
 
 
 
                            10 
 
Q.4 a) Find out the centroid of given lamina. 
 
 
 
 
 
                            10 
 b) Determine the moment of inertia about centroid axis of cross-section given in figure. 
 



 
 
 
                            10 

PART-B 

Q.5 a) A 100 mm x 200 mm rolled steel joist of I-section has flanges 12 mm thick and web 
10 mm thick. Find the safe uniformly distributed load that this section can carry over 
a span of 6 m if the permissible skin stress is limited to 160 N/mm2.  10 

 b) A wooden beam supports U. D. L. of 40 kN/m 0 run over a simply supported span of 
4 m it is of rectangular cross-section, 200 mm wide and 400 mm deep. Sketch the 
shear stress distribution and determine: 

  i) Maximum shear stress.       ii) Average shear stress.     10 
 
Q.6 a) Derive the expression for stresses on cross-section due eccentric loading on short 

column.                        10 
 b) A short C.I. column of hollow circular section is attached with a projection bracket 

carrying a load of 100 kN. The load line is off the axis of the column by 200 mm. 
Find the maximum and minimum stress intensities in the column if it has an external 
diameter of 200 mm and internal diameter of 150 mm.        10 

 
Q.7 a) A solid shaft of 80 mm diameter is transmitting 100 kW power at 200 r.p.m. 

Calculate the maximum shear stress induced in the shaft and the angle of twist in 
degrees for a length of 6 m. Take N=8x104 N/mm2.           10 

 b) A round steel rod ACB, 1.8 m long is firmly held at its ends A and B. Ac is 1.2 m and 
50 mm dia; BC is 0.6 m and 40 mm dia. At C, a twisting couple of moment 580 N-m 
is applied. Find the moment of resting couples at A and B and the maximum shear 
stresses in parts AC and BC of the rod. 

 
 
 
 
                            10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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STRENGTH OF MATERIALS (C-306B) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Differentiate between longitudinal strain and lateral strain. 
 b) Define bulk modulus. 
 c) Define principal plane. 
 d) Write down parallel axis theorem. 
 e) Mark the coordinate of centroid of a semicircular area. 
 f) Write down the equation for pure bending and explain the terms. 
 g) Define section modulus. 
 h) Write the combined equation for direct and bending stress and explain the terms. 
 i) Differentiate between concentric and eccentric loading. 
 j) Write down the formula for polar moment of inertia for a solid circular cross section.

                       2x10 

PART-A 

Q.2 a) Draw the stress-strain curve of mild steel and explain the salient points on the 
curve.                         10 

 b) A bar of 30 mm diameter is to subjected to a pull of 60 kN. The measured extrusion 
of the gauge length of 200 mm is 0.09 mm and the change in diameter is 0.0039 
mm. Calculate Poission’s ratio and the three-moduli.        10 

 
Q.3 Determine the normal stress, shear stress and resultant stress on an oblique plane 

inclined at an angle of 45º with the major principal plane for the following stresses 
2/100 mmNpx   (tensile), 2/50 mmNpy 

 (tensile) and q=70 N/mm2.       20 

 
Q.4 Find the moment of inertia of the plate about the centroidal axes given in the figure. 

                 20 

 

PART-B 



Q.5 A 100 mm x 200 mm rolled steel joist of I-section has flanges of 12 mm thick and web 
10 mm thick. Find out the uniformly distributed load that this section can carry over a 
span of 6 m if the permissible skin stress is limited to 160 N/mm2.      20 

 
Q.6 A masonry pier of 2 m x3 m supports a vertical load of 50 kN as shown in the figure. 

Find the stresses developed at each cover of the pier. 

                 20 
 
Q.7 a) A shaft 40 mm diameter is made from steel and the maximum allowable shear 

stress for the material is 50 MPa. Calculate the maximum torque that can be safely 
transmitted. Take modulus of rigidity=90 GPa.             10 

 b) A shaft is made of solid round bar 30 mm diameter and 0.5 m long. The shear 
stress must not exceed 200 MPa. Calculate the following: 

  i) The Maximum torque that should be transmitted. 
  ii) The angle of twist which will occur.               10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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STRUCTURAL ANALYSIS-II (C-401A) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define Castigliono’s first theorem. 
 b) What is influence line diagram? Draw ILD for reaction Va for a simply supported 

beam. 
 c) What is static indeterminacy? 
 d) Write Clapeyron’s theorem of three moments assuming notations for a continuous 

beam. 
 e) What is elastic centre? 
 f) What is total strain energy stored by whole arch? 
 g) Calculate kinematic indeterminacy for the given figure. 

   
 

 h) Is two hinged arch a determinate or indeterminate structure? 
 i) What is the magnitude of maximum tension in a cable? 
 j) Find expression of strain energy stored due to axial loading.        2x10 

PART-A 

Q.2 a) A beam AB is 4 m long and fixed at A and simply supported at B. It carries a point 
load of 16 kN at 1 m from B. Determine reaction at supports using Castigliano’s 2nd 
theorem and draw bending moment diagram. EI is constant. 

                16 
 b) Calculate static and kinematic indeterminacy for the given figure. 

                  4 
 

Q.3 a) A simply supported beam has a span of 20 m, an udl of 20 kN/m and 5 m long 
crosses the span. 

  i) Calculate max +ve and max –ve shear force at section 8 m from left support. 
  ii) Calculate maximum bending moment at section 8 m from left support.     14 
 b) A distributed live load of 80 kN/m run may occupy any position on the girder as 

shown in that can occur at section C. 
 
 
 



                          6 
 
Q.4 Analyse the portal frame either using moment distribution or slope deflection method. 

for the given figure and draw bending moment diagram. 

                20 

PART-B 

Q.5 Analyse the beam using column analogy method for the given figure. 

             20 
 
Q.6 a) A semi circular arch of radius R is subjected to udl of ‘w’ kN/m length over entire 

span. Assume EI to be constant. Determine Horizontal thrust.        14 
 b) Two hinged parabolic arch of span 50 m and rise 5 m is subjected to 60 kN of 

central load. It has elastic supports which yields by 0.000/mm/kN.  =12x10-6 /ºC. 

E=200 kN/mm2, I=5x109mm4, T=20º C. Calculate horizontal thrust and consider 
yielding and temperature effect.               6 

 
Q.7 The loaded chord ACDEFB has span 50 m. The dip of chord at D=7.5 m below point A. 

The right support B is 6 m higher than support A. Find reaction at support. Tension in 
various parts of cable, inclination of cable and length of cable. 

  
                            20 
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FLUID MECHANICS-II (C-402) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define laminar and turbulent flows. 
 b) What do you mean by losses in pipe? 
 c) What do you mean by hydraulic gradient line? 
 d) What is efficient channel section? 
 e) Define channel transition. 
 f) Define gradually varied flow. 
 g) Define turbine. 
 h) What do you mean by specific speed of turbine? 
 i) What do you mean by pump? 
 j) Define cavitation.                    2x10 
 

PART-A 

Q.2 a) Derive an expression for loss of head due to sudden contraction in pipe.     10 
 b) What do you mean by smooth and rough pipe? Discuss in detail the mixing length 

theory for turbulent flow.                   10 
 
Q.3 a) Derive an expression for equivalent length of pipe.          8 
 b) Find the head lost due to friction in pipe of diameter 300 mm and length 50 m, 

through which water is flowing at a velocity of 3 m/s using: 
  i) Darcy’s formula   ii) Chezy’s formula for which c=60. Take f=0.01    12 
 
Q.4 a) Derive an expression for most economical trapezoidal channel section.      12 
 b) Find the specific energy of flowing through a rectangular channel of width 5 m  

when the discharge is 10 m3/s and depth of water is 3 m.        8 
 

PART-B 

Q.5 a) Discuss in details the analysis and computation of flow profile.        10 
 b) Determine the length of the back water curve caused by an afflux of 2.5 m in a 

rectangular channel of width 45 m and depth 3.7 m. The slope of the bed is given as 1 
in 12000. Take manning’s N=0.03                 10 

 
Q.6 a) What do you mean by force on immersed body? Discuss in details type of drag and 

aerofoil development of lift.                 12 
 b) What do you mean by characteristic curve of turbine, discuss in details with the help 

of suitable sketch.                  8 
 
Q.7 a) Discuss in details the principle of working and characteristic curve of centrifugal 

pump.                         10 
 b) Discuss in details the simplex, duplex and three throw pumps.        10 
 



End Semester Examination, May 2015 
B. Tech. – Fourth Semester 
SURVEYING-II (C-403) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Differentiate between perspective projection and orthographic projection. 
 b) Define active remote sensing. 
 c) What is parallax in aerial stereoscopic views? 
 d) What do you understand by fiducial mark? 
 e) Define hour circle. 
 f) What do you understand by nautical mile? 
 g) Define residual error. 
 h) If A, B, C are the angles of a triangle, A+B is equal to 02º.80   with weight 3. What 

will be the weight of C in this triangle? 
 i) What are the essentials of good construction of station marks in triangulation? 
 j) Define geodetic distance.                  2x10 

PART-A 

Q.2 a) Derive an expression for the condition that the base of object is inaccessible with 
instruments stations at same vertical plane with elevated object and instrument 
axes at same level, H and D being unknowns. H and D carry their usual meanings.
                          10 

 b) Find the correct observed attitude for height of signal, refraction and curvature from 
the following data: 

  Observed altitude=+2º48’39’’ 
  Height of instrument=1.12 m 
  Height of signal=4.87 m 
  Horizontal distance=5112 m 
  Coefficient of refraction=0.07 m 
  R sin1’’=30.88 m                     10 
 
Q.3 a) Discuss the routine of triangulation survey in 300 words.          10 
 b) A steel tape 20 m long standardized at 55º F with a pull of 10 kg was used for 

measuring a base line. Find the correction per tape length, if the temperature at the 
time of measurement was 80º F and the pull exerted was 16 kg. Weight of 1 cubic 
can of steel=7.86 g, weight of tape =0.8 kg and E=2.109x106 kg/cm2, coefficient of 
expansion of tape per 1º F=6.2x10-6.            10 

 
Q.4 a) Explain the method of correlates with suitable examples and expressions.     10 
 b) The angles of a triangle ABC were recorded as follows: 
  A=77º14’20’’    weight 4 
  B=49º40’35’’    weight 3 
  C=53º04’52’’    weight 2 
  Find the corrected values of angles.                10 

 

PART-B 



Q.5 a) The standard time meridian in India is 82º35’E of standard time at any instant is 20 
hrs 24 min 20 sec. Find local mean time for place having longitudes: 

  i) 25ºE.           ii) 22º W.           10 
 b) Write briefly about: 
  i) Celestial poles. 
  ii) Zenith distance. 
  iii) Hour angle. 
  iv) Solastices. 
  v) Equinoctial points.                  2x5 
 
Q.6 a) Explain various components of a serial camera.             10 
 b) The distance from two points on a photographic point to the principle line are 68.24 

mm to left and 58.48 mm to right. The angle between points with transit is 44º30’. 
Determine focal length of lens.               10 

 
Q.7 a) Write about various stages of an idealized remote sensing system.       10 
 b) What are various remote sensing observation platforms?          10 
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DESIGN OF CONCRETE STRUCTURES-I (C-404) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define a characteristic load. 
 b) In a rectangular beam total depth, effective depth and clear cover are 500 mm, 450 

mm and 40 mm, respectively. Find out radius of tensile reinforcement. 
 c) Name any two reasons why doubly reinforced beam is used. 
 d) Draw a neat sketch of RCC cantilever retaining wall and name its various 

components. 
 e) A beam is having effective depth and depth of neutral axis as 600 mm and  

240 mm, respectively. Find out its lever arm. 
 f) Explain moment of resistance. 
 g) Draw a free hand sketch of counter fort retaining wall and mark its various 

components. 
 h) What do you understand by an inverted beam? 
 i) There are two slabs supported on simply supported wall. First is of size 4 m x 6 m 

and second is of size 5 m x 4 m. They are one-way or two-way slabs. 
 j) What do you understand by M20 grade concrete?            2x10 

PART-A 

Q.2 a) Write down various assumptions of working stress method.       8 
 b) Design a simply supported beam of effective span 5.5 m which is subjected to a 

UDL of 25 kN/m including its own weight. Use M25 grade concreter and Fe 415 
steel.                         12 

 
Q.3 a) Describe in detail different limit states.             8 
 b) Find moment of resistance of a RCC beam 300 mm wide and 500 mm effective 

depth. The beam is reinforced with three number 20 mm dia bar. Use M20 grade 
concrete and Fe 415 grade steel.                 12 

 
Q.4 a) Write a short note on reinforcement in slab.            5 
 b) A doubly reinforced beam of size 30 cm x 55 cm is reinforced with 2 bars of 16 mm 

diameter at top and 3 numbers 20 mm diameter at bottom each at an effective 
cover of 5 cm. Find its M.R. Use M25 grade steel and Fe 415 grade steel. 

                            15 

PART-B 

Q.5 Design a footing of column size 350 mm x 350 mm subjected to an axial load of  
750 kN SBC of soil is 160 kN/m2, density of soil is 16 kN/m3 and Ø=300. Use M20 grade 
concrete and Fe 415 grade steel.                20 

 
 
 
 
Q.6 a) Write a short note on reinforcement in column.           6 



 b) Design a column of effective height 4 m which is subjected to an axial load of  
350 kN including its own weight. Use M20 grade concrete and Fe 415 grade steel.
                          14 

 
Q.7 a) Design a slab of size 5 m x 3.5 m which is simply supported on all four side and is 

subjected to a lime load of 3 kN/m2. Use M20 grade concrete and Fe 415 grade 
steel.                         14 

 b) Write and explain stress diagram in case of a RCC beam and derive an expression 
for its moment of inertia.                 6 
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DESIGN OF STEEL STRUCTURES-I (C-405) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Name any two advantages of bolted connection over riveted connection. 

b) What do you understand by size of a fillet weld? Explain. 
c) Explain effective length in case of compression member. 
d) What do you understand by gusset plate? 
e) Name type of column bases. 
f) What do you understand by eccentricity in case of a column base and footing? 
g) Draw shear stress diagram in case of an I-section. 
h) Explain web buckling in case of an I-section beam. 
i) Name the forces which act on a gantry girder. 

 j) Define a plate girder.                   2x10 

PART-A 

Q.2 a) Describe various mode of failure of a bolted or riveted joints.         10 
 b) A tie member consisting of ISA mmmmmm 85080   410Fe  grade steel is to be 

welded to a mm12  thick gusset plate at site. Design the weld to transmit the load 

equal to the design strength of the member.           
               10 

Q.3 a) Calculate the safe axial load for a stanchion ISHB 350 @ mN2.710  in effective 

length. Take 2250 mmNf y                    10 

b) Design a splice for tension member sections mm10160  and mm14250 . The 

member is subjected to a pull of kN200 . Assume 2250 mmNf y  .       10 

 
Q.4 a) Write down various steps involved in design of gusset base for a steel column.  10 

 b) An isolated steel column ISHB 350 @ mN2.724  is subjected to an axial load of 

kN1050  and the load to be transferred to base is by welded connection. The 

allowable bearing pressure of concrete is 25 mN             10 

PART-B 

Q.5 a) Explain the following: 
  i) Bearing stresses in steel beam.  ii)  Web buckling.         10 

 b) Design a beam of m5  effective span carrying a UDL of mkN30  inclusion of self 

weight if the compression flange is laterally unsupported. Assume 2250 mmNf y  .

                          10 
Q.6 Design a gantry girder with following data: 
 a) Crane capacity = kN225    

 b) Self weight of trolley, electric motor, hooks etc= kN40 . 

 c) Self weight of crane girder excluding trolley = kN225  

 d) Approximate minimum approach of crane hook to gantry girder = m2.1 . 

 e) Wheel base = m5.3   



 f) c/c distance between gantry rail = m16  

 g) c/c distance between column = m8  

 h) Self weight of rail section = mN300  

 i) Yield stress of steel = 2250 mmN                 20 

 
Q.7 Design a welded plate girder 24 mtr in effective span and simply supported at the two 

end. It carries a UDL of 100 kN/m                  20 
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DESIGN OF STEEL STRUCTURES-I (C-405A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer the following: 
  a) What are different type of welds? 
  b) Give full form of ISA, ISLB, ISMB and ISHB. 
  c) What is a plastic section module? 
  d) Under what conditions plate girder are provided? 
  e) What is web crippling? 
  f) Define slenderness ratio. 
  g) What are different type of failures in a tension member? 
  h) What is partial safety factor? What is factor of safety in case of site welding? 
  i) What is gantry girder? 
  j) Write expression for net section rupture in a tension member.       2x10 

PART-A 

Q.2 a) A single bolted double cover butt joint is used to connect two plates which are  
8 mm thick. Assuming 16 mm diameter bolt of grade 4.6 and cover plates to be  
6 mm thick, calculate the strength and efficiency of joint if 4 bolts are provided in 
the bolt line at pitch of 45 mm. 

  Also, determine the efficiency of joint if two lines of bolts with two bolts in each line 
have been arranged to result in a double-bolted double cover butt joint.    12 

 b) A tie member 75 mm x 8 mm is to transmit a factored load of 145 kN. Design fillet 
welds and necessary overlap for given figure. The steel used is of grade  
Fe 410. Assume gusset plate to be 12 mm thick and site welding is assumed. 

             8 
Q.3 a) Compute tensile strength of an angle section ISA 150 x 115 x 8 mm of Fe 410 grade 

of steel connected with gusset plate as shown in the figure, for following cases: 
  i) Gross section yielding. 
  ii) Net section rupture. 
   
 
 
 
 
                            10 



 
 b) Design a stanchion 3.5 m long in a building, subjected to factored load of 550 KN. 

Both ends of stanchions are effectively restrained in direction and position. Use steel 
of grade Fe 410.                    10 

 
Q.4 a) What are different types of column bases with diagrams?        6 
  b) When column bases are provided in a structure?          4 
  c) Explain design procedure of slab base plate.              10 

PART-B 

Q.5 Write short notes on: 
 a) Weld defects. 
 b) Application of gantry girder. 
 c) Classification of sections of beams depending upon yield and plastic moments. 
 d) Differentiate between welded joint and bolted joint.         5x4 
 
Q.6 a) A simply supported steel joint of 4 m effective span is laterally supported 

throughout. It carries a totally uniformly disturbed load of 40 kN (including self 
weight). Design an appropriate section using steel of grade Fe 410.       12 

 b) What is web buckling? Explain with help of a diagram.         3 
 c) Determine plastic section modulus for given section. 

             5 
 
Q.7 Design a welded plate girder 24 m in span and laterally restrained throughout. It has to 

support a uniform load of 100 kN/m throughout the span exclusive of self weight. 
Design the girder without intermediate transverse stiffeners. The steel for flange and 
web plate is of grade Fe 410. Design the cross-section, the end bearing stiffeners and 
connections.                        20 
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SOIL MECHANICS (C-406) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define Atterberg limit. 
 b) State the purpose of classification of soils. 
 c) Indicate limitation of Darcy’s law. 
 d) List properties of flownets. 
 e) State Boussinesq’s formula for determination of vertical pressure under point load.  
 f) What is meant by semi-infinite and isotropic material? 
 g) A soil sample has moisture content of 15 5 and 85 % saturation. If the specific 

gravity of soil is 2.8. find the bulk dry density. 
 h) What is the purpose of conducting proctor test? 
 i) Explain the term effective stress and pore water pressure. 
 j) Define coefficient of consolidation.               2x10 

PART-A 

Q.2 a) Derive the relation between void ratio and property of soil.         10 
 b) A natural soil deposit has a bulk unit weight of 18.44 KN/m3 and water content of 5 

%. Calculate the amount of water required to be added to 1 cubic meter of soil to 
raise the water content to 15 %. Assume the void ratio to remain constant. What 
will then be the degree of saturation? Assume G=2.67         10 

 
Q.3 a) What is coefficient of permeability? Describe any laboratory procedure for determine 

the permeability of soil sample.              10 
 b) What are the various methods used for obtaining flow nets? Explain any one in 

detail.                         10 
 
Q.4 a) Differentiate between Boussinesq’s and Westergaard’s theory for stress distribution 

in soil.                       5 
 b) Write down Boussinesq’s equation for stress in a soil mass due to: 
  i) Point load.        ii) Circular load. 
  Explain the meaning of each notation used in equation.        3 
 c) Explain Newmark’s influence chart in detail.             10 

PART-B 

Q.5 a) Discuss the effect of compaction on engineering properties of soil.       10 
 b) In a standard proctor test the mould of 1 liter capacity weights 12.5 N when empty 

successive trials gave the following results. 

Weight of mould wet soil (N) 29.6 30.1 31.5 31.2 30.8 

Water content (%) 16.7 18.6 21.0 21.7 23.5 

  Determine maximum dry density and optimum water content. If G=2.7 calculate 
degree of saturation and percentage air voids at maximum dry density.      10 

 
 



Q.6 a) Obtain the differential equation defining the one-dimensional consolidation as given 
by Terzaghi, listing the various assumptions.            10 

 b) A sand fill compacted to a bulk density of 18.84 kN/m3 is to be placed on a 
compressible saturated marsh deposit 3.5 m thick the height of the sand fill is to be 
3 m. If the volume of compressibity =7x10-4 m2/KN. Estimate the final settlement of 
the fill.                    10 

 
Q.7 What are the various laboratory methods of finding sheer strength of cohesive soils? 

Discuss their relative merits and demerits.               20 
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SOIL MECHANICS (C-406) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 a) Define the term: degree of saturation. 
 b) Distinguish between water content and air content. 
 c) What are index properties of soil? 
 d) List various types of soil according to grain size. 
 e) What is Darcy’s law? 
 f) Mention principle of effective stress. 
 g) What do you mean by optimum moisture content? 
 h) List assumption made in Westergaard analysis. 
 i) Explain secondary consolidation. 
 j) On which type of soils, unconfined compression is conducted.       2x10 

PART-A 

Q.2 a) What do you understand by consistency of soil? How is it determined?      10 
 b) In determining water content of a soil sample by pycnometer method, following 

observation were made, mass of pycnometer= g803 , mass of pycnometer+wet 

sample= g1165 , mass of pycnometer+soil+water= g2008 , mass of 

pycnometer+water= g1802 . Calculate water content of soil sample, if 56.2G . 

                          10 
 

Q.3 a) Give the step by step procedure for classification of a soil by Indian Standard 
Classification.                       10 

 b) Define coefficient of permeability and list four factors on which the permeability 
depends.                        10 

 

Q.4 a) Differentiate between consolidation and compaction.         5 
 b) List and explain the factors affecting compaction.            10 

 c) A cohesive soil yields a maximum dry density of 318 mkN  at an OMC of %16  during 

the standard proctor test. What is the maximum dry density that can be further 
compacted?                   5 

PART-B 

Q.5 a) What is the basis of the construction of the Newmark’s influence chart? How is it 
used?                         10 

 b) Find the vertical pressure at a point m4  directly below a kN20  point load acting at 

a horizontal ground surface. Use Boussinesq’s equations.         10 
 

Q.6 a) Explain in detail any one method for determining the coefficient of consolidation of a 
soil.                         10 

 b) Define the following terms: 
  i) Compression index       ii) Preconsolidation 
  ii) Spring           iv) Coefficient of consolidation     10 
 



Q.7 a) Unconfined compression strength of a soil is found to be 2150 mkN . A sample of 

same soil failed at a deviator stresses of 2200 mkN , under cell pressure of 
2100 mkN . Determine the shear strength parameters of soil.         10 

 b) Write short notes on following: 
  i) Triaxial compression test.   ii) Direct shear test.       5x2 
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ENGINEERING GEOLOGY (C-407) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define petrology. 
 b) What is purpose of geological maps? 
 c) What do you mean by soil profile? 
 d) Name important minerals of feldspar group. 
 e) List various types of rocks. 
 f) Define dip and stroke. 
 g) Draw any type of fold. 
 h) What is meant by aquifer? 
 i) Mention any two effects of faulting. 
 j) What are various types of tunnel?              2x10 
 

PART-A 

Q.2 a) What is geology? Explain its object and scope.           10 
 b) Enumerate the importance of geology in civil engineering projects.     10 
 
Q.3 a) Give an account of geological work of wind explaining briefly some major general 

features produced by this agency.              10 
 b) What is weathering? Mention its types and factors affecting it.      10 
 
Q.4 a) Give salient features and mention important properties of any two mineral groups.

                        10 
 b) Explain with the help of neat sketches, important textures of igneous rocks and also 

possible causes for their formation.               10 
 

PART-B 

Q.5 a) Write a short note on folds in rocks, their types, causes and effects on the 
engineering quality of rock.                10 

 b) Differentiate between: 
  i) Anticline and syncline    ii) True and apparent dip 
  iii) Joint and fault      iv) Symmetrical and asymmetrical folds  10 
 
Q.6 a) Write an essay on ‘ground water and engineering practice’.       10 
 b) What are different methods of ground water recharge? Explain any one in detail. 10 
 
Q.7 a) Give a general account of geological characters that have to be known for location 

of a dam.                      10 
 b) Compare the merits of road/tunnel alignments which are made: 
  i) Parallel to dip direction    ii) Parallel to strike direction     10 
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FLUID MECHANICS (C-408) 
 

Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 Write short notes on: 
 a) Newton’s law of viscosity. 
 b) Kinematic viscosity of a fluid. 
 c) Critical flow in an open channel. 
 d) Center of pressure and center of buoyancy. 
 e) Hydrodynamically smooth and rough boundaries. 
 f) Major and minor head losses in a pipe flow. 
 g) Inverted U-tube differential manometer. 
 h) Laminar and turbulent flow in pipes. 
 i) Characteristics curves for a centrifugal pump. 
 j) Equivalent length of a pipe.                2x10 

PART-A 

Q.2 a) Explain the surface tension property of fluids and the phenomena of capillarity. 
Derive an expression for capillary fall due to surface tension in a capillary tube.   8 

 b) The pressure outside of a water droplet of diameter mm04.0  is 232.10 cmN  

(atmospheric pressure). Calculate the pressure within the droplet if the surface 

tension   (water with air) is given as mN725.0 .          12 
 

Q.3 a) Explain the Prandtl mixing length theory of turbulent shear stress and derive an 
expression of it.                      8 

 b) A U-tube mercury manometer is used to measure the pressure of oil flowing through 
a pipe whose specific gravity is 85.0 . The center of the pipe is cm15  below the level 

of Mercury. The Mercury level difference in the manometer is cm25 , determine the 

absolute pressure of the oil flowing through the pipe. Atmospheric pressure = 

mm750  of Hg. 

                 12 
 

Q.4 a) Explain the stability of a floating body under different conditions of equilibrium. 15 
 b) The given figure shows a gate of the quadrant shape of m4  diameter supporting 

water. 
   
 
 
 
 



 
 
 
  If the gate is m3  long (Perpendicular to paper) find the total resultant pressure 

force acting on the gate and its relative direction with horizontal. The height of the 
water above the lowest point of the gate is m5  .            5 

PART-B 

Q.5 a) State Bernoulli’s theorem and assumptions for steady flow of an incompressible 
fluid.                         5 

 b) An orifice of diameter cm10  is fitted with a pipe of cm20  diameter carrying oil (sp. 

gr=0.85). The head, causing the flow is measured with the help of mercury 
manometer which is cm40 . Find the flow rate of the oil passing through the pipe 

taking 6.0dC .                    15 

 
Q.6 a) Describe the different pump laws and operating characteristics curves for centrifugal 

pumps.                        4 
 b) A Francis turbine has been manufactured to develop 15000  horse power at the head 

of 81 meters and speed rpm375 . The mean atmospheric pressure at the site is 
203.1 cmkgf  vapor pressure 203.0 cmkgf . Calculate the maximum permissible 

height of the runner above the tail water level to ensure cavitation free operation. 
The cavitation factor for Francis turbine is give by: 

   ;10317 28

sC N   

  where Ns is the specific speed of the turbine in MKS units.       16 
 
Q.7 a) What is meant by geometric, kinematic and dynamic similarities?       6 
 b) What is the procedure adopted for finding non-dimensional   terms as per 

Buckingham theorem?                  14 
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TRANSPORTATION ENGINEERING-I (C-501) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Explain briefly: 
 a) What do you understand by surface and unsurfaced roads? 
 b) What are the main features of a Roman road? 
 c) Define a preliminary survey. 
 d) Define the terms: camber and right of way. 
 e) Explain the PIEV theory. 
 f) Write down the formula to find out radius of relative stiffness. 
 g) Explain the purpose of use of steel par reinforcement in cement concrete pavement. 
 h) Describe various types of joints in cement concrete pavement and their functions. 
 i) Explain advantages and disadvantages of air transportation. 
 j) Explain the term: sleeper density.                2x10 

PART-A 

Q.2 a) Compare the construction methods of Telford and Macadam and bring out the 
points of differences.                    10 

 b) Explain briefly the modified classification of road system in India as per Nagpur road 
plan.                        10 

 
Q.3 a) Explain briefly various stages of surveys in a new highway project.       10 
 b) What is camber and what are its types? Differentiate between camber and  

super-elevation. Also state objectives of providing super-elevation.       10 
 
Q.4 a) Drive an expression for finding the stopping sight distance at levels.       10 
 b) Find the total width of a pavement on a horizontal curve for a new national highway 

to be aligned along a rolling terrain with a minimum radius. Width of the pavement 
is m7 .                     10 

PART-B 

Q.5 a) Explain the method of collection of traffic volume count data.        10 
 b) List out different types of road accidents, their basic causes and measures to 

prevent road accidents.                    10 
 
Q.6 a) Calculate the warping stresses at interior, edge and corner for a concrete pavement 

of thickness cm20  with transverse joints at m5.4  spacing. The width of the slab is 

m5.3 . For concrete 25103 cmkgE   and 15.0  and 35 cmkgk  . Temperature 

differential Cº9.0  per cm . Assume thermal coefficient for concrete as 61010   per 

Cº .                     10 

 b) Explain the difference between flexible and rigid pavement with the help of a 
diagram.                        10 

 
Q.7 a) Explain the term: i) Runway length   ii) Rail fittings        10 



 b) Explain different types of gradients in railway engineering in detail.       10 
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WATER SUPPLY AND TREATMENT PLANTS (C-502) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Write the chemical formula of Alum. 
 b) Define fluoridation. 
 c) Define the meaning of disinfection. 
 d) For what purpose the Nalgonda techniques are very useful in India? 
 e) What do you mean by coagulation? 
 f) Define the term per capita water demand. 
 g) Define domestic water demand. 
 h) What are colloidal particles? 
 i) Define chlorine demand. 
 j) What is temporary hardness?                  2x10 

PART-A 

Q.2 a) Explain with example the variations and fluctuations in rate of water demand of a 
society.                        10 

 b) A city has following recorded population: 
   1991  45000 
   2001  75000 
   2011  125000 
  Estimate using logistic curve method: 
  i) Saturation population   ii) Expected population in 2021       10 
 
Q.3 a) Write a short note on water borne diseases.            5 
 b) Give the permissible limit of the following parameters in drinking water: 
  i) Turbidity  ii) Chlorides  ii) Nitrates  iv) Fluorides  v) Arsenic 5 
 c) Explain all the tests conducted for physical analysis of a water sample.      10 
 
Q.4 a) Explain disinfection by chlorination process.            5 
 b) Find the settling velocity of discrete particle in water whose diameter and specific 

gravity is cm3105   and 65.2 , respectively. Assume water temperature is Cº20  and 

the kinematic viscosity of water at Cº20  is scm221001.1        5 

 c) Explain the function of each with a free hand diagram: 
  i) Multimedia filter   ii) Dual media filter             10 

PART-B 

Q.5 a) Discuss all the causes of tastes and odours.            5 
 b) Mention five main advantages of using activated carbon in water treatment process.

                      5 

 c) At a water treatment plant, 20  million litre of water is treated daily, using alum 

dosage of mg10  per litre. Find: 

  i) Total quantity of alum used daily.  ii) Amount of carbon dioxide released. 
                          10 



 
Q.6 a) Define pumping. Give an outline about construction of pumping station.   5 
 b) Discuss the advantages and disadvantages of metering system      5 
 c) From a clear water reservoir m5.3  deep and maximum water level (MWL) R.L. 

30.00, water is to pumped to an elevated reservoir MWL at 00.75 at constant rate of 

hourlitre000,400 . The distance is m2000 . Design the pump and the rising main. 

                        10 
 
Q.7 Differentiate between the following: 
 a) Residual head and available head. 
 b) Supply pipe and distributing pipe. 
 c) Storage tank and flushing tank. 
 d) Ferrule and check valve.                 5x4 
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IRRIGATION ENGINEERING-I (C-503) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Describe briefly the following:  
 a) Necessity of falls with a sketch 
 b) Purpose of cistern element in sarda fall with sketch. 
 c) Critical exit gradient as per Khosla theory. 
 d) Syphn super passage with a sketch 
 e) Utility of an arch dam. 
 f) Failure due to piping in earthen dams. 
 g) Phreatic line in earthen dams. 
 h) Seven uses of a storage dam. 
 i) Canal head works with a sketch. 
 j) functions of distributor head regulator.              2x10 

PART-A 

Q.2 a) Give complete sketches of sarda fall and sloping glacis fall.          6 
 b) Differentiate the manner of dissipation of energy in the two cases.        6 
 c) Design all the dimensions of sarda fall with following data: 
  Canal discharge = 25 cumsecs,  Canal bed width = 20 m 
  Water depth = 1.5 m     Drop = 1.5 m         8 
 
Q.3 a) Describe with sketches the four types of cross-drainage works.         8 
 b) Design a syphn aqueduct with following data: 
  Canal:  Discharge = 30 cumsecs, bedwidth = 25 m 
     Fluming ratio = 0.50, Depth and flow = 1.6 m 
     Sidesteps = 1:1, Bed level at the end of aqueduct = 230.00 
  Drain:  High flood discharge = 900 m3/sec 
     H.L.F. = 23/30  Bed level = 227.60 
     General ground level = 227.60 
     Velocity in barrel = 2.5 m/sec 
  Calculate the following: 
  i) Clear water way and total water way. ii) Velocity in canal 
  iii) Velocity in trough       iv) Slope in trough 
  v) Depth of barrel         
  vi) Total energy level and bed level at sectum 3-3.               10 
 c) Draw the sketch with above dimension both in sectum and plan.         2 
 
Q.4 a) Discuss Bligh’s creep theory for design of a weir on permeable foundation. What are 

the limitations? Sketch the hydraulic gradient line with three vertical cut-offs.  
                         12 

 b) Write short notes on: 
  i) Laplace equation and its application 
  ii) Cross section in values of Q due to thickness of floor and interference due to 

adjoining piles.                   8 



 

PART-B 

Q.5 a) Describe briefly with sketches three types of major storage dams.        6 
 b) Eleven considerations for selection of site of a major storage dam.       10 
 c) Middle third rule in concrete dams.              4 
 
Q.6 a) Describe the necessity of providing spill way in a storage dam. Derive the equation 

with sketch 

    


23kHQ

dHA
dt                      6 

 b) Describe specific importance of Ogee spillway to avoid cavitation. Give sketch.    4 
 c) Design an Ogee spillway profile with following data: 

  i) Discharge = sec9000 3m , 01.0pk ,  1.0ak  

  ii) Total length of crest = m60 , no. of spans = 6  

  iii) Downstream slope = 1:75.0  

  Calculate maximum value of x , y  and values of y  at x  = m20,15,10,5  

  Draw proper sketch.                     10 
 

Q.7 a) What is the importance of 2y  and tail water curves (TWC) in concrete dams. How 

these curves are drawn?                   10 
 b) Describe with sketches the energy dissipation devices required when: 

  i) 2y  curves overlap the TWC.   

  ii) 2y  curve lies above the TWC. 

  iii) TWC lies above 2y  curve.                  10 
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IRRIGATION ENGINEERING-I (C-503A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write notes on:  
 a) Principal of silt excluder. 
 b) Site selection for canal diversion head works. 
 c) Most economic channel section. 
 d) Advantages of canal lining. 
 e) Lacey’s theory. 
 f) Devices to control silt entry into off taking canals. 
 g) Bligh’s creep theory. 
 h) Situation when piping problem may arise. 
 i) Name different types of dams. 
 j) Ogee spill way.                     2x10 

PART-A 

Q.2 a) What are the considerations for the proper selection of a site for diversion head 
works?                        10 

 b) Differentiate between canal head regulator and cross head regulator. Draw a neat 
diagram of layout plan.                    10 

 
Q.3 a) Prove that in case of triangular channel the channel section is most economical 

when hydraulic radius R  is equal to  2122y , y  being the depth of flow.    10 

 b) Find the maximum discharge through a trapezoidal irrigation channel having the bed 
width m0.4  and full supply depth m5.1 . The value of Manning’s constant is 02.0 . 

The channel is having longitudinal slope 0002.0S  and side slope as 1:1 .   

                        10 
 
Q.4 a) Describe different mode of failures of hydraulic structures on permeable 

foundations.                     5 
 b) Using Bligh’s theory, design a weir on a soil made up of coarse grained sand. The 

following data is available: 
  Height of the weir body wall, m5.2 , height of the falling shutters fixed on the crest 

of the weir m00.1 . Bligh’s creep coefficient 12 . During maximum flow the depth 

attained over the crest m5.2 , afflux caused at this stage at the obstruction m75.0 , 

specific gravity of the material 25.2 . Assume any other data if required suitable. 

                          15 

PART-B 

Q.5 a) Explain the design principal for aqueduct.            5 
 b) Give a general design of a suitable crossing for the following available data: 

  i) Particulars of the drain: The drain serves the catchment area of 5.21  square km. 

The value of C  in Dicken’s formula is 20  [Dicken’s formula: 43MCQ  , Q  in 



cumsec and M  square km]. The gauge reading at the site of crossing is m25.1  

at the time of high flood. 
 
  ii) Particulars of the earthen canal: Full supply discharge sec30cum , full supply 

depth m7.1 , bed width m15 , side slope 1:5.1  

  iii) Particulars of the foundation: Good foundation is available at the site and the 
cost of construction is foundation is low. Assume any other data if required 
suitably.                       15 

 
Q.6 a) Explain the criteria for the safe design of earth dam. What are the provisions to be 

considered for the seepage control in earthen dams?           10 
 b) Describe the probable causes of failure of earthen dam and precaution taken for the 

dam safety.                      10 
 
Q.7 a) Why spillways are essential in the body of the dam and where can be the locations 

for spillways?                       10 
 b) Distinguish between drop spill way and ogee spillway with neat sketches.     10 
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BRIDGE ENGINEERING (C-504) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Short notes on: 
 a) Afflux.           b) Economical span. 
 c) Arch bridge.         d) Maximum scour depth. 
 e) Seismic load.         f) Component of open well foundation. 
 g) Thermal forces.        h) Box caisson. 
 i) Rocker bearing.        J) Effecting width method.     2x10 

PART-A 

Q.2 a) Determine the water way for a bridge across a stream with a flood discharge of 225 
m3/s, velocity 1.5 m/s. and width of flow at high flood level 60 m, if allowable 
velocity under the bridge is 1.8 m/s.                10 

 b) Explain the necessary investigation and essential design data and selection of site 
for bridge.                       10 

 
Q.3 a) Explain classification of bridge on the position of carriageway.        10 
 b) Explain with neat sketches: 
  i) IRC Class AA loading. 
  ii) IRC Class A loading.             10 
 
Q.4 a) Explain any one method for analysis of T-bridge: 
  i) Guyon Massenet method. 
  ii) Hendry Jaegers method.                  10 
 b) A T-beam bridge has to be provided across a channel having the following data, 

design the bridge deck; 
  Flood discharge=30 m3/s. 
  Side width=12 m. 
  Side slope=1:1. 
  Sed level=50 m. 

  HFL=51.25 m.                      10 

PART-B 

Q.5 a) Briefly describe any two component of plate girder with neat sketches: 
  i) Intermediate and vertical stiffener. 
  ii) Flange. 
  iii) Lateral bracing for plate girder.              5x2 
 b) Design a welded plate girder bridge for a broad gauge railway line (single track) 

with splayed type wing walls across a stream having the following cross sectional 
details. 

 
 
 

Distances in m 0 5.0 10 15 20 25 30 35 



Ground level in 
m 

189.7 189.5 182.5 181.5 181 182 183.2 189.8 

Hard rock level 
in m 

182.2 183 180 179.5 178 179 180 181 

 

  Formation level of embankment 189.5, discharge in the stream 140 m3/s. maximum 
flood level=186.0 m, permissible efflux=15 cm, permissible bending stress in steel 
=165 N/mm2, permissible shear stress in steel=100 N/mm2, permissible bearing 
stresses 187.5 N/mm2, permissible shear stress in weld=102.5 N/mm2    
                    10 

 
Q.6 a) What do you understand by abutment? Explain different type of abutment with neat 

sketches and components.               5 
 b) Verify the stability of the abutment; the other salient details are given below: 
  Material of the abutment: concrete. 
  Density of soil=18 kN/m3. 
  Coefficient of friction =0.6. 
  Angle of repose of the soil=30 degree. 
  Live load on the bridge: IRC class AA. 

   
 

 Span of bridge = 15 m, Angle of friction bet soil and concrete º18 . The bridge 

deck consists of three longitudinal girder of 1.4 M depth with deck slab of 200mm 
depth.                         15 

 
Q.7 a) How well foundations are categorized? What are the various shapes of open well 

foundation?                      5 
 b) A well foundation is to be designed for an abutment of 10 m x 5 m base dimension. 

The well is founded on a sand and soil. The data available are as follows; 
  Ht of the bearing above the maximum scour level=32 m. 
  Permissible horizontal displacement of the bearing level=62 m. 
  Ht of the abutment=6.5 m. 
  Total vertical load including weight of the abutment and well=2200 kN. 
  Total lateral load at the scour level =450 kN. 
  Submerged unit weight of the soil=9.75 kN/m3. 
  Design the well and verify the stresses in the steining.           15 
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DESIGN OF CONCRETE STRUCTURES-II (C-601) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Sketch reinforcement details of cantilever beam. 
 b) Draw SFD and BMD for two point symmetrical loadings. 
 c) Sketch under-reamed piles. 
 d) Explain one-way shear and two way shear. 
 e) Explain pre-tensioning. 
 f) Explain effective span of stair case. 
 g) Explain middle strip and column strip in flat slab. 
 h) Explain the purpose of providing combined fooling. 
 i) Explain the types of RCC water tank. 
 j) Discuss substitute frame.                  2x10 

PART-A 

Q.2 A continuous beam with fixed end supports has two spans each of 10 m. The service 
dead load is 10 kN/m and characteristic imposed load is 16 kN/m. Design the critical 
sections of the beam and sketch the details of reinforcements using limit state method 
or working stress method of design. Use M20 grade concrete and Fe415 grade of steel. 
Sketch the details as ordinary moment resisting member as per IS: 456-2000.   
                      20 

 
Q.3 Design a longitudinal staircase of span 5.04 m centre to centre resting on beams with 

the following data: 
 Height between floor=3.2 m 
 Riser=160 mm. 
 Tread=260 mm. 
 Width of flight and landing=1.2m  
 Imposed load=5 kN/m2 
 Finishes load =0.6 kN/m2 
 Assume stairs is resting on beam at outer edges of the landing, parallel to the riser. Use 

M25 grade concrete and Fe415 grade steel.             20 
 
Q.4 a) Explain with neat sketches different types of footings often used for various loading 

and soil conditions.                   10 
 b) What are the various methods of determining the bending moment in a flat slab? 

                          10 

PART-B 

Q.5 a) Explain various joints in water tank.              6 
 b) Design a circular water tank for the following data: 
  i) Diameter of tank=5 m. 
  ii) Depth of water=3.2 m. 
  iii) Grade of concrete=M30 
  iv) Grade of steel=Fe415. 
  v) Water tank rests on ground and walls are not monolithic with base slab.    14 



 
Q.6 a) Explain losses in pre tensioning and post tensioning.         6 
 b) Explain principle of pre-stressing.               6 
 c) What are the different types of building frames?          8 
 
Q.7 a) Explain ductility of a structural members.            6 
 b) Explain bunkers with neat sketches.              7 
 c) Discuss different loads acting an high rise frames.          7 
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DESIGN OF STEEL STRUCTURES-II (C-602) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 4 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Explain stress-strain curve, show elastic-plastic variation for mild steel. 
 b) What do you understand by beam mechanism and sway mechanism? 
 c) Differentiate between Warrant truss and fink truss. 
 d) Draw Eaves girder with neat sketches. 
 e) What is the purpose of stay in pressed tank? 
 f) Explain concept of cold formed section. 
 g) What do you understand by effective width in light gauge cold formed section? 
 h) Draw a neat sketch of self stacking (own support) and guyed stack. 
 i) Sketch shear force and bending moment for guyed steel stack. 
 j) Explain transmission towers and mast.              2x10 

PART-A 

Q.2 a) Find the value of MP for the portal and loaded up to collapse as shown in the figure. 

                   15 
 b) Find out shape factor of the triangular section. 

                  5 
 

Q.3 a) Design an industrial building is situated near a wide road close to Faridabad. It has 
length of 28.3 m and breadth of 18.3 m measured externally. The height from 
ground to eaves is 12 m. Pitch of truss is 1/5 and roof overhangs by 300 mm on 
horizontal beyond the wall. Determine the design pressure on any wall (largest 
inward and outward) and near the corner. 

  Take the following data and assume other data, if required: 
  i) Low permeability coefficient= 0.2. 
  ii) K1=1.0, K3=1.0, 
  iii) Terrain Cat-2 with class, for K2 
   Height in m    A     B     C 
   10 m     1.0   0.98  0.93 
   15 m     1.05  1.02  0.97 



  iv) Class of building for K2; B, Cat-2;                15 
 b) Explain the various loads acting over the truss roof and show the arrangement of 

truss roof.                     5 
 
Q.4 a) Design a pressed steel tank for the following data: 
  Capacity=95000 litres. 
  Height of tank container=2.5 m 
  Bottom of tank bearers above ground level =9.0 m, 
  Size of pressed plates =1.25 m x 1.25 m,  
  Horizontal acceleration = 6 %, 
  Design wind pressure = 930 N/m2 

           20 

PART-B 

Q.5 a) Write down design procedure of Guyed steel stack.         5 
 b) Design a welded self supported steel stack located in the out skirts of Bhopal for the 

following data: 
  Terrain category=2 
  Topography=Almost flat. 
  Height of steel stack=80 m 
  Diameter of stack=3.0 m 
  Thickness of bricklining =100 mm 

  Take Butt-weld fy=250 N/mm2, z=0.1, I=1.5, R=2.0, 562.0
g

aS , 
H


=1, Dv=1, 

1p Allowable Bearing pressure on foundation =4 kN/m2. 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                            15 
Q.6 a) Define transmission towers and masts with neat sketches. Differentiate between the 

self supporting towers and mast.              6 
 b) Analysis of lattice tower of 60 m high micro wave antenna lattice tower is to be built 

near Agra where the terrain at the site is nearly a level ground with terrain at of 
Cat-2. The diameter of the Lemi spherical antenna disc, fixed at the top is 3 m. The 
width of the tower at the top has to 3.5 m. Select a suitable configuration for the 
tower and determine maximum compressive force and tension in the tower legs and 
also the maximum shear at base for the following data: 

  Wt of antenna disc and fixture: 9 kN 
  Wt of platform at top: 0.82 kN/m2 
  Wt of railing at top: 0.30 kN/m2 
  Wt of ladder and the cage = 0.65 KN/m 
  Weight of misc items: 2.5 kN (such as beacon lights, lightening cables etc) 
  Take the following data; Basic wind speed =47 m/s, K1=1.07, K2=0.99, 1.05, 1.09, 

and 1.11 for 18 m, 33 m 48 m and 60 m height, K3=1.0 (plain terrain) 
  Solidity ratio for segments I, II, III, and IV as 0.25, 0.24, 0.22, 0.20 respectively 

and the value of Cf as 3.05, 3.1, 3.2 and 3.3. For hemispherical dish antenna 
Cf=1.4. 

             14 
Q.7 a) Find the column section properties and allowable load for the column section as 

shown in the figure. The effective length of column is 3.2 m. Take fy=235 N/mm2. 
   

 
 
 
 
 
 
 
 
 
 



 
 

       Cross-section                  15 
 
 
 
 b) Explain with neat sketch of local buckling of thin rectangular plate with edge as 

simply supported and edges as fixed. Show the post buckling behaviour of plate 
with neat sketch and explain.                5 

 
 
 
 
 
 
 
 
 
 

   
  Requirement of IS Code: 
  IS Code 800-2007 
  IS Code 805-1968 
  IS Code 875-(Part-3) 1987 
  IS Code 801-1975 
  IS Code 811-1975 
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IRRIGATION ENGINEERING-II (C-603A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer briefly: 
 a) What do you understand by roughening devices and why are they provided? 
 b) Write down the conditions under which a level crossing is provided in irrigation 

system. 
 c) Describe the conditions when it becomes necessary to provide a fall. 
 d) Explain the difference between weir and fall. 
 e) Explain free board and why it is provided. 
 f) Explain the utility of guide banks. 
 g) Describe mode of failures of hydraulic structures on permeable foundations. 
 h) Explain USBR basin. 
 i) Describe Ogee spill way. 
 j) Explain hydraulic jumps.                  2x10 

PART-A 

Q.2 a) What are the three corrections to be carried out for the percentage pressure at 
different points of structure according to Khosla theory? Explain with the help of 
diagrams.                        10 

 b) Describe briefly the basic difference between Bligh’s creep theory and Khosla theory 
for determining uplift pressures on a structure resting on a permeable foundation.
                       10 

 
Q.3 a) Describe the different methods used for river training. 
 b) What in the effect of confining the flood water of a river between levels? 
 c) Explain with a neat sketch different components of a guide bund. 
 d) Why spurs are provided and how their effectiveness can be increased?    5x4 
 
Q.4 a) Describe with a neat sketch various types of cross draining structures.    7 
 b) Design a syphon aqueduct when the following data at the crossing of canal and 

drainage are given: 
  i) Discharge of canal=40 cumecs 
  ii) Bed width of canal=30 m 
  iii) Full supply level of canal=208 m 
  iv) Bed level of canal=206.4 m 
  v) Side slope of canal=1.5 H:1 V 
  vi) High flood discharge of drainage=450 cumecs 
  vii) H.F.L. of drainage =207.0 m 
  viii) Bed level of drainage =204.5 m 
  ix) General ground level=206.5 m                13 

PART-B 



Q.5 a) An overfull spillway crest is 100 m above the river bed. The design head for the 
spillway is 8.0 m. The tail water depth above river bed for design flood is 17.5 m 
and the river bed is sound rock. Suggest a suitable energy dissipater.    8 

 b) Why spillways are essential in the body of dam and where can be the location for 
spithways?                     6 

 c) Distinguish between drop spillway and ogee spillway with neat sketches.   6 
 
Q.6 a) Design a 2.0 m glacis type fall on a channel carrying 50 cumecs with a bed width of 

27.0 m and water depth of 2.10 m.               10 
 b) Explain with clear diagram different types of falls and their merits and demerits. 

                           10 
 
Q.7 a) In the given figure the section of a gravity dam (non-overflow portion) built of 

concrete has been shown. 

   
 Calculate (Neglecting earthquake effect): 
 i) The maximum vertical stresses at heel and toe of the dam. 
 ii) The major principle stress at the toe of dam. 
 Assume weight of concrete 2395.5 kg/per cubic meter and unit length of dam. 

Allowable stress in concrete may be taken as 2500 kN/m2.          20 
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TRANSPORTATION ENGINEERING-II (C-604) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is warping stress? 
 b) What is pavement? State the objects of providing it. 
 c) Compare flexible and rigid pavements. 
 d) List the various materials used in construction of a WBM road. 
 e) Why joints are necessary in cement concrete roads? 
 f) What is function of bitumen boiler? 
 g) Which type of problem occurs in hill road construction? 
 h) Which loading is severe in Westergaard theory? 
 i) Explain the term pilot tunnel. 
 j) What are advantages of cement concrete road?           2x10 

PART-A 

Q.2 a) Explain the CBR method of flexible pavement design. State its limitations.   10 
 b) With the help of a neat sketch of flexible pavement, enumerate the function and 

importance of each pavement layer.              10 
 
Q.3 a) Discuss the critical combination of stresses due to wheel load and temperature 

effects.                        5 
 b) What are the objectives of joints in cement concrete pavements? Explain the various 

types of joints provided in rigid pavements.              5 
 c) Briefly suggest the methodology given by IRC for design of rigid pavements.  10 
 
Q.4 a) Explain the construction steps of cement concrete pavements.      10 
 b) Discuss methods of an earth excavation for road construction and uses of various 

equipments.                      10 

PART-B 

Q.5 a) What is prime coat and tack coat? What purpose does it serve?        5 
 b) Write short notes on: 
  i) Construction of premix carpet. 
  ii) Surface dressing.                  15 
 
Q.6 a) Explain various defects of highways due to improper drainage.        5 
 b) What are essential requirements of a good highway drainage system?      5 
 c) Write a critical note on the drainage in the hill roads.         10 
 
Q.7 a) Discuss any method of construction of tunnels in soft soil with the help of a neat 

sketch.                      10 
 b) Classify tunnels based upon shape. Where and why each of these will be 

recommended for construction?               10 
 
 



 

End Semester Examination, May 2015 
B. Tech. – Sixth Semester 

ENVIRONMENTAL ENGINEERING (C-605) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define secondary pollutant with examples. 
 b) What is over flow-rate of sedimentation tank? 
 c) Define wind rose with a diagram. 
 d) Differentiate between Sewage and Sullage. 
 e) Define absorption with an example. 
 f) What is ground water infiltration? 
 g) Define fresh sewage and strong sewage. 
 h) Write the full form of CPCB. 
 i) What is biomedical waste? 
 j) Define dystrophic.                   2x10 

PART-A 

Q.2 a) Discuss different methods for control of air pollution at source of generation.  10 
 b) Calculate the effective height of a stack given the following data: 
  i) Physical stack is m203  tall with m07.1  inside diameter. 

  ii) Wind velocity is sm /65.3 . 

  iii) Air temperature is C13 . 

  iv) Biometric pressure is 1000 millibars. 
  v) Stack gas velocity is sm /.14.9 . 

  vi) Stack gas temperature is C149 .              10 

 
Q.3 a) Explain Incineration method with its advantages and disadvantages.    10 
 b) In a solid waste management system, per capita solid waste under community bin 

collection system is 400 gm/day. Given that the density of solid waste is 500 kg/m3 
and the population of that municipality ward is 1,20,000, design the size and 
number of community bins required for that ward. Consider five person per family 
and 1 bin is to be provided for 30 families.            10 

 
Q.4 a) What is ground water infiltration (GWI) in the sewer? What are the factors that 

influence the DWF?                   10 
 b) A city with a population of 100000 has an area of 100 hectare. Find the ratio of 

DWF and WWF for the sewer for the following data: 
  i) Rate of water supply = 200 lpcd. 
  ii) Average run-off coefficient for the entire area = 0.5. 
  iii) Time of concentration = 50 minutes. 
  Assume that 75% of water supplied reaches the sewer. Use US-Ministry of Health 

formula for computing the intensity of rainfall.           10 

PART-B 

Q.5 a) Describe the following: 
   i) Biochemical oxygen demand. 



   ii) Chemical oxygen demand 
   iii) Dissolved oxygen. 
   iv) Strength of sewage.                   2½x4 
 
 

 b) The 5-day BOD at C20  of wastewater is found to be 200 mg/l. Taking 15.01 K  

day-1, estimate the (i) ultimate BOD and (ii) the 8-day BOD value at C15 .   10 

 
Q.6 a) Design a grit chamber for a maximum waste water flow of 10 mid, to remove 

particles upto mm2.0  dia, having specific gravity 2.65. The settling velocity of the 

particles is found to range from 0.018 to 0.022 m/s. Maintain a constant flow 
through velocity of 0.3 m/s through the provision of proportional flow weir.  10 

 b) Explain the function of trickling filter with its advantages and disadvantages.  10 
 
Q.7 a) Explain the harmful effects of domestic sewage.          10 
 b) What is water pollution? Explain different causes of water pollution.     10 
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ESTIMATING AND COSTING (C-801A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Mention name of any five types of estimates. 
 b) What is the importance of a detailed specification? 
 c) What are factors on which rate of an item depends? 
 d) What do you understand by acceptance of a tender? 
 e) What do you understand by regular establishment? 
 f) What is year purchase (Y.P.)? 
 g) What do you understand by retention money and earnest money? 
 h) Define item rate contract. 
 i) What are the factors on which the valuation of a building depends? 
 j) Define any five main items of work.               2x10 

PART-A 

Q.2 From the sketch of a given building as shown in the figure, calculate the quantities and 
prepare an abstract of quantities for the following items of work: 

 a) Earthwork in excavation in foundation. 
 b) Ist class brickwork in cement mortar 1:6 in foundation and plinth. 
 c) 2.5 cm thick cement concrete damp proof course. 
 d) 1st class brick work in time mortar in super structure.           20 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
           PLAN 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q.3 a) Define specifications and discuss their necessity. Also write the different types of 

specifications.                      10 
 b) Write detailed specifications about the following works: 
  i) Cement plastering. 
  ii) Reinforced cement concrete.                 10 
 
Q.4 a) Why rate analysis is done and how do we prepare the rate per unit of an item?  

                          10 
 b) Write the rate analysis for lime concrete in foundation with 40 mm gauge stone 

ballast, lime and sand proportion (1:2:4) for first 10 cum.          10 

PART-B 

Q.5 a) Describe a contract with its various types.              10 
 b) Define the following terms: 
  i) Sinking fund. 
  ii) Salvage value. 
  iii) Security money. 
  iv) Tender. 
  v) First and final bill.                  2x5 
 
Q.6 a) Describe about different methods of valuation.             10 
 b) A lease hold property is to produce a net income rupees 12000/- per annum for the 

next 60 years. What is the value of property? Assume that the landlord desires a 
return of 6 % on his capital and the sinking fund to replace the capital is also to 
accumulate at 6 %.                     10 

 
Q.7 a) What all important information is required to be given in a tender notice? Discuss 

them in detail.                      10 
 b) Write short notes on: 



  i) Measurement book (M.B.). 
  ii) First and final bill.                  5x2 
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TENDERING AND VALUATION (C-802) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write short notes on: 
 a) Explain e-tendering system. 
 b) What is the meaning of a global tender? 
 c) Write significance of symbol in engineering drawing. Discuss with an example. 
 d) Combination of first and third angle projection. 
 e) Explain deficiency in preparation of pre-tendering document. 
 f) Explain project risk. 
 g) Describe key selection criteria. 
 h) Define specific offer and general offer. 
 i) Explain acceptance. 
 j) Explain cost of arbitration.                  2x10 

PART-A 

Q.2 a) Estimate bills of quantity and find out the price of contract, security deposit, 
retention money, EMD and write down notice inviting national tender of excavation 
and foundation concrete of Dam, employer, Hydro power, India, for the following 
details:  

  Excavation size 2100 m x 1310 x 42 m, if the soil excavation is 45 % and rock I, II, 
III, IV having 15 %, 16 %, 21 %, 13 %, respectively. The rate of excavation of soil 
is Rs. 2400 per m3, rate of excavation of rock are 3500 per m3, 3200 per m3, 2200 
per m3, and 1500 per m3, respectively.             10 

 b) Briefly discuss the classification of the tender according to the role based on e-
tendering system.                     10 

 
Q.3 a) What is specification? What are the different steps involved in reference standard? 

What are advantages and disadvantages of reference standard?      5 
 b) Explain classification of engineering drawings (any two): 
  i) Tender drawing.         ii) Contract drawing. 
  iii) Construction drawing.       iv) Completion drawing.   5x2 
 c) Explain third angle projection with an object. Draw a tender drawing with third 

angle, if the plinth area of a housing project 10 m x 10 m and ceiling height is 3.5 
m. Draw plan, section and front elevation.            5 

 
Q.4 a) Explain briefly the steps of evaluation and contract award stage.      5 
 b) Explain the following: 
  i) Cost of tender documents.      ii) EMD.        5 
 c) Design and build tender evolution of the following: 
  Currency; Euro 
  The contract is the public works for civil engineering works, if the estimated cost of 

the project is 25 million Euro, construction period is 30 days. 
  Contingency items are as under: 40 Delays days, 1800 hrs for craftsman, 1800 hrs 

for apprentices, 2400 hours for general operatives, 250000 estimates on materials, 
and 100000 Euro on plant. 



 

 Contractor A Contractor B Contractor C Contractor D 

Tender price in 
Euro 

25100000 25200000 24900000 25150000 

Delay cost 8200 4800 12000 11000 

Craftman’s cost 35 per hour 23 per hour 28 per hour 20 per hour 

Apprentice’s 
cost 

26 per hour 13 per hour 17 Per hour 20 per hour 

General 
operative cost 

30 per hour 18 per hour 21 per hour 15 per hour 

% on materials 31 18 25 20 

% of plant 20 8 10 9 

     

   

Item Cost Remarks 

Delay daily 4800 in Euro 

Special plant A, B per 
hour cost 120.3 Euro per 
hour and 125.3 Euro per 

hour 

Craftman’s hourly 23 Euro per hour 

Apprentices hourly rate 13 Euro per hour 

Gereneral operative hourly 
rate 

18 Euro per hour 

On materials 18 % 

Plant cost on 8 %  

Plant cost on technical 
merit 

100000 Euro  

   

                            10 

PART-B 

Q.5 a) Elaborated attestation, additional provision, correction of rates, sorting and tallying, 
number and tallying of tenders.             5 

 b) Elaborate procedure to prepare comparative statement.        5 
 c) Prepare comparative statement of the following contractor based on cost as KSC 

and best preferred renderers.                  10 

 Quantity Contractor A Contractor B Contractor C 

Excavation, 120 m3 400 per m3 450 per m3 400 per m3 

Brick work, 150 m3 2100 per m3 2500 per m3 2000 per m3 

PCC, 100 m3 2400 per m3 2100 per m3 Missing per m3 

RCC, 250 m3 3300 per m3 3100 per m3 2800 per m3 
 

Q.6 a) Explain essential elements of contingent contract, rules regarding contingent 
contract. Differentiate between a wagering agreement and contingent.    5 

 b) Estimate remedies for breach of contract.            5 
 c) Estimate bills of quantity and cost of lump sum contract. Write down clauses of 

condition of contract under Indian contract acts. Details of Via duct Delhi metro rails 
are as under: 

  Nos of piles-200, per pile cost 1.76 lakhs. 
  Nos of pile cap-50 pile cap cost 2.8 lakhs. 
  Nos of pier-50 per pier cost 5.5 lakhs. 
  Nos of pier cap-50 per pier cap cost 3.1 lakhs             10 
 

Q.7 a) Briefly explain the goal of arbitration.              5 
 b) Explain scheme of the Acts: 



  i) Enforcement of foreign awards.   ii) Conciliation.       5x2 
 c) Explain the type of jurisdiction and primary disputes of alternative disputes 

resolution.                     5 
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HYDROLOGY (C-803) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write short notes on: 
 a) Different forms of precipitation. 
 b) Linear and areal features of drainage basin. 
 c) Probable maximum precipitation. 
 d) Write four empirical infiltration equations. 
 e) Time of concentration. 
 f) Rainfall excess. 
 g) Assumptions of unit hydrograph. 
 h) Transmissibility. 
 i) Confined and unconfined aquifers. 
 j) Ground water recharges and discharge zone.            2x10 

PART-A 

Q.2 The records of annual rainfall at the station A covering a period of 22 years is given 
below: 

 a) Estimate the annual rainfall with return period of ten years and 50 years. 
 b) What will be the probability of annual rainfall of magnitude equal to or exceeding 

100 cm at station A? 
 c) What is the 75 % dependable rainfall at the station A? 
 

Year Annual rainfall in cm Year Annual rainfall in cm 

1990 130 2001 90 

1991 84 2002 102 

1992 76 2003 108 

1993 89 2004 60 

1994 112 2005 75 

1995 96 2006 120 

1996 80 2007 160 

1997 125 2008 85 

1998 143 2009 106 

1999 89 2010 83 

2000 78 2011 95 

                            20 
 
Q.3 a) Write the following infiltration equations with explanation of parameters used in the 

equations. 
  i) Horton’s equation. 
  ii) Philip’s equation. 
  iii) Kostiakov equation. 
  iv) Green Ampt equation.                   10 
 
 b) Infiltration capacity data obtained in a flooding type infiltration test is given below: 
 



Time since 
start 
minutes 

5 10 15 25 45 60 75 90 110 13 

Cumulative 
infiltration 
depth (cm) 

1.75 3.00 3.95 5.50 7.25 8.30 9.30 10.20 11.28 12.30 

 

  For this data plot the curves: 
  i) Infiltration capacity vs time. 
  ii) Infiltration capacity vs cumulative infiltration. 
  iii) Cumulative infiltration vs time.                   10 
 
Q.4 a) Describe the different methods used for measurement of river discharge in details.

                        5 
 b) What do you understand by stage discharge relationship?          15 

PART-B 

Q.5 a) Describe the rational method for estimation of the peak discharge rate. What are 
the assumptions of this method?               5 

 b) An urban catchment has an area of 85 ha. The slope of the catchment is 0.006 and 
the maximum length of travel of water is 950 m. The maximum depth of rainfall 
with a 25 years return period is as follows: 

 

 
 
 

  If a culvert for drainage at the outlet of this area is to be designed for a return 
period of 25 years, estimate the required peak flow rate by assuming the runoff 
coefficient as 0.3.                     15 

 
Q.6 a) What are the assumptions of unit hydrograph? How the unit hydrograph of a 

watershed is derived? State the limitations of unit hydrograph.        10 
 b) Write the complete procedure in detail to derive the unit hydrograph of different 

duration from a given unit hydrograph using S-Curve method.        10 
 
Q.7 a) Derive the steady radial flow equation to well in unconfined aquifer also indicate the 

assumptions made for the derivation.              10 
 b) A well of 0.4 m diameter fully penetrates an unconfined aquifer whose bottom is 80 

m below the undisturbed ground water table. When pumped at a steady rate of 1.5 
m3/min, the drawdrawn observed in two observation wells at radial distances 5 m 
and 1 m are 4 m and 2 m respectively. Determine the drawdown in the well.  
                         10 

 
 
 
 
 
 
 
 
 
 
 

Duration Min. 5 10 20 30 40 60 

Depth of rainfall mm 17 26 40 50 57 62 
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FOUNDATION ENGINEERING (C-804) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define Taylor stability number N. 
 b) Under what conditions a base failure of stability of slopes is expected. 
 c) State difference between active and passive earth pressure. 
 d) What are anchor bulkheads? Explain briefly. 
 e) What are under reamed piles? When and where are they used? 
 f) Explain efficiency of a pile group. 
 g) Define ultimate bearing capacity of soil. 
 h) What are the limitations of a plate load test? 
 i) Define co-efficient of elastic uniform compression. 
 j) Define resonance.                    2x10 

PART-A 

Q.2 a) Explain Bishop’s method of stability of slopes.             10 
 b) Calculate factor of safety with respect to cohesion of a clayey soil, slope laid in 1:2 

to a height of 12 meters. If the angle of internal friction is 15º, C=20 kN/m2 and 
r=18 kN/m3, what will be the critical height of the slope in this soil.       10 

 
Q.3 a) State the assumptions in Rankine’s theory of earth pressure. Explain in detail.  8 
 b) Compute the intensities of active and passive earth pressure at depth of 10 meters 

in dry cohesion less sand with an angle of internal friction of 25º and unit weight of 
19 kN/m3. What will be the intensities of active and passive earth pressure if the 
water level rises to the ground level? Take saturated unit weight of soil as  
22 kN /m3.                       12 

 
Q.4 a) What are different types of retaining walls? State the principles of design of a 

retaining wall.                      10 
 b) State the process of arching in soil. Explain in the detail.          10 

PART-B 

Q.5 a) What are the different types of shallow foundations? Explain with the help of 
sketches.                        10 

 b) Discuss the important points to be considered while fixing the depth of the footings.
                        10 

 
Q.6 a) Explain various types of soil samplers . Draw sketches.         8 
 b) Design a pile group to carry a load of 3000 kN including the weight of the pile cap at 

a site where the soil is uniform clay to a depth of 20 meters, underlined by rock, the 
liquid limit of clay is 60 %. A factor of safety of 3 is required against shear failure. 
Assume any missing data.                 12 

 
Q.7 Write short notes on: 
 a) Terzaghi’s bearing capacity analysis. 



 b) Standard penetration test. 
 c) Reinforced earth constructions. 
 d) Design of block type of foundations.              5x4 
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ELEMENTS OF EARTHQUAKE ENGINEERING (C-821A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 3 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write short notes on: 
 a) Seismograph. 
 b) System of multi degree of freedom. 
 c) D’Alembert’s principle. 
 d) Weak beam strong beam concept. 
 e) Intensity and magnitude of earthquake. 
 f) Ductile failure. 
 g) Prism strength of masonary. 
 h) Modes of viberation. 
 i) Ductility factor. 
 j) Irregular building.                    2x10 

PART-A 

Q.2 a) Explain methods of retrofitting of R.C.C. column and beam.       5 
 b) Determine ductility with respect of curative of the beam shown in the figure using 

M30 grade concrete and Fe 415 grade of steel. 

                  15 
 
Q.3 Calculate the torsional shear forces in a one storey shear wall masanory structure with 

rigid diaphragm roof for the following data. There are four shear walls with relative 
rigidity of each wall as shown in the figure. 



                20 
 
Q.4 Determine natural frequency of the system in the figure. A weight of 5 N is connected 

to a cantilever beam AB through a spring stiffeners of 20 N/mm. The cantilever beam is 
40 mm wide and 6 mm deep and of span 80 mm. 

 Take Es=2x105 N/mm2. 

                    20 

PART-B 

Q.5 For the three storey building shown in the figure, the dynamic prosperities in  
X-direction have been obtained by carrying out a free vibration analysis as shown in the 
figure. Obtain the design seismic force in X-direction by the dynamic analysis method 
and distribute of a along the building height. Assume building is in Delhi and is 
supported on medium soil. The building is constructed with special moment resisting 
frame. Assume depth of building as 15 m. 

      20 
 
Q.6 A four storey building shown in the figure is to be constructed in Agra with the 

following data: 



  
 
 Floor finish=1.3 kN/m2 
 Thickness of the slab=120 mm 
 Live load on floor=23 kN/m2 
 Thickness of panel walls=230 mm 
 Size of all beams=300 x 600 mm 
 Size of all columns=30 x450 mm 
 Frames are ordinary moment resisting and detailed as per IS 456-2000. Find the base 

shear and distribute it to the floors and sketch the same.           20 
 
Q.7 A cantilever beam 3.5 m long supports a mass kg at its end. Determine its natural 

frequency and natural period of vibration E=2.4x105 N/mm2, I=15x106 mm4.     20 
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GROUND WATER ENGINEERING (C-823) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write notes on: 
 a) Specific yield and specific retention. 
 b) Homogeneity, isotropy and anisotropy. 
 c) Aquifer and aquifuge. 
 d) Perched aquifer. 
 e) Specific storage. 
 f) Coefficient of transmissibility. 
 g) Limitations of Dupit’s theory. 
 h) Optimum capacity of tubewell. 
 i) Different types of drilling rigs. 
 j) Purpose to tubewell development.               2x10 

PART-A 

Q.2 a) Explain the Dupuit’s assumptions for ground water flow with phreatic surface. 
                            10 
 b) Derive the basic continuity equation of ground water flow base.        10 
 
Q.3 a) Derive the Thiem equation for steady-state flow towards a well in an unconfined 

aquifer. Clearly indicate the assumptions.              10 
 b) Discharge from 15 cm diameter tubewell fully penetrates in unconfined aquifer of 45 

m thickness under a depression head of 3 m is 2400 litres/min. Find the discharge 
of the well under a drawdown of 5 m. The radius of influence is 300 m.   
                       10 

 
Q.4 Explain different types of tubewells with a diagram according to different criteria of 

classification.                        20 

PART-B 

Q.5 Describe the complete process of filter type tubewell installation including site selection, 
drilling, well log preparation, tubewell assembly and its lowering, design of gravel filter, 
tubewell development and commissioning of the tubewell in alluvial aquifers.   
                      20 

 
Q.6 Explain the process of artificial ground water recharge and different techniques adopted 

according to site conditions.                 20 
 
Q.7 a) Discuss the pump affinity laws and their significance for centrifugal pumps.    10 
 b) Explain the centrifugal pump characteristics curves with the help of a neat diagram. 

How are these helpful while selecting the pump for a specific situation of pump use?
                       10 
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ADVANCED TRAFFIC ENGINEERING (C-824) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What are PCU and LOS in traffic engineering?  
 b) Mention at least four roadway factors that affect capacity of traffic. 
 c) Mention four parts of a vehicle that contribute to generation of noise. 
 d) Draw the sketch for no parking and right turn prohibited signs. 
 e) What are the different types of traffic signals? 
 f) A vehicle was stopped in 1.7 s by fully jamming the brakes and the skid marks 

measured 8 m. determine the average skid resistance. 
 g) Define basic capacity of road.  
 h) Super elevation is an important factor in design of roads. What do you understand 

by it? 
 i) Explain PIEV theory. 
 j) Define spot speed, space mean speed and time mean speed.        2x10 

PART-A 

Q.2 a) Explain different human factors which govern user behaviour. Explain how do they 
affect users.                       10 

 b) What is the significance of vehicle characteristics in traffic engineering? Show 
organizational set up of a traffic engineering department in India and explain their 
functions.                        10 

 
Q.3 a) Two vehicles A and B of equal weight, approaching from cross roads (at right 

angles) collide with each other. They skid through distance 30 m and 25 m before 
collision and 20 m and 30 m respectively after collision. If the directions of skidding 
vehicles A and B are collisions are 45º and 130º with original path respectively, 
calculate the original speeds of the two vehicles before the application of brakes. 
Assume f=0.55.               10 

 b) What is the difference between condition and collision diagram? What are the 
accident records to be collected in accident survey? Also give some measures to 
prevent accidents.                     10 

 
Q.4 a) Explain the fundamental diagrams of traffic flow showing the relationship between 

speed, volume and density.                  10 
 b) Explain the level of service concept. What do you understand by space and time 

headway?                      5 
 c) Give a brief review of capacity of urban roads and non urban roads.     5 

PART-B 

Q.5 a) An isolated signal with pedestrian indications to be installed on a right angled 
intersection with road A, 12 m wide and road B 7 m wide. The heaviest volume per 
hour for each lane of road A and road B are 220 and 180, respectively. The 
approach speeds are 55 and 35 kmph for A and B, respectively. Design the timings 
of traffic and pedestrian signals.                 10 



 b) What do you understand by road marking? Write down the general principle behind 
pavement marking with some examples. Also mention the types of road marking. 
                       10 

 
Q.6 a) What is the need and scope of traffic regulations? Explain the regulation of speed in 

detail.                        10 
 b) Explain the various traffic management measures. In detail explain restriction on 

turning movements and exclusive bus lanes.             10 
 
Q.7 a) Write short notes on: 
  i) Vehicular air pollution and vehicular emission. 
  ii) Alternate fuels and arboriculture.                10 
 b) What are the detrimental effects of noise on environment? Describe them in detail. 

Also explain the factors that affect fuel consumption of a motor vehicle.     10 
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PROJECT PLANNING AND MANAGEMENT (C-826) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is work breakdown structure? 
 b) What is an event? 
 c) Elaborate EET and LET. 
 d) What is a milestone chart? 
 e) What are AOA and AON? 
 f) What is network logic? 
 g) What do you mean by updating of project? 
 h) What is project crashing? 
 i) What is economic life of construction equipment? 
 j) List different types of concrete mixers.             2x10 

PART-A 

Q.2 a) What is dummy activity? Explain necessary situations where dummy activities are 
used with neatly sketched diagrams.                6 

 b) List major resources essential for construction projects and explain in detail.    8 
 c) State advantages and disadvantages of bar chart over PERT technique.      6 
 
Q.3 a) What is the difference between activity and event?            4 
 b) What kind of distribution is assumed in PERT technique between optimistic, 

pessimistic and most likely time? Discuss their probabilities of occurrences.     5 
 c) A project consists of 06 activities as listed in following table. The table details 

optimum, most likely and pessimistic durations, of each activity along with preceding 
and succeeding activities. Draw the network determine the critical path and total 
expected duration. 

 

Activity 
Preceding 

activity 
Succeeding 

activity 
Optimistic 
duration 

Most likely 
duration 

Pessimistic 
duration 

A - D 2 5 14 

B - C ,F 3 12 21 

C B E 2 5 8 

D A E 5 14 17 

E D, C - 1 4 7 

F B - 6 15 30 

                          11 
 
Q.4 a) What is difference between activity and dummy activity?          4 
 b) What is float? Discuss in detail about different types along with numerical 

expressions.                       6 
 c) A building project consists of 10 activities as listed in following table. The table 

details normal duration of each activity along with preceding and succeeding 
activities. Draw the network and determine the critical path. 

 

Activity A B C D E F G H I J 

Preceding activity - A A B B C C D E, F G 



Succeeding activity B, C D, E F, G H  I I J - - - 

Estimated duration 05 02 06 04 04 02 03 08 07 02 

                          10 

PART-B 

Q.5 a) State the relationships of direct and indirect costs with the help of a plot.     6 
 b) The following table details normal duration of each activity along with preceding and 

succeeding activities. Draw the network. The following table also gives data for 
duration and costs of each activity of a project. The indirect cost of project is 

`3,000/- per week. Determine the optimum duration of project and the 

corresponding minimum cost. Draw the time scaled version of network at every 
stage of crashing. Plot cost versus time relation of the project and mark the point of 
optimum duration of project and the corresponding minimum cost. 

 

Activity Preceding  Succeeding  
Normal 

Duration 
(weeks) 

Normal 

Cost (`) 

Crash 
Duration 
(weeks) 

Crash 

Cost (`) 

1-2 - 2-4, 2-3 6 7,000/- 3 14,500/- 

1-3 - 3-4 8 4,000/- 5 8,500/- 

2-3 1-2 3-4 4 6,000/- 1 9,000/- 

2-4 1-2 - 5 8,000/- 3 15,000/- 

3-4 1-3, 2-3 - 5 5,000/- 3 11,000/- 
 

                          14 
 
Q.6 a) Describe the significance of construction equipment in modern day constructions. 

                          4 
 b) Write the list of earthwork equipment; discuss any four of them in detail stating 

purpose, applications, and capacities along with a line diagram.      16 
 
Q.7 a) Define batching and mixing.                  4 
 b) Describe in detail working of ready-mix concrete plants and discuss processes 

involved using a neat sketch.                  8 
 c) Describe in detail working of hot-mix plants and discuss processes involved with a 

neat sketch.                       8 
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BUSINESS ORGANISATION AND MANAGEMENT (CH-1.1) 
 

Time: 3 hrs               Max Marks: 100 
                No. of pages:   2 
Note: Attempt FIVE questions in all; taking at least ONE question from each Unit. Q.1 is 

compulsory. All questions carry equal marks. 
 
Q.1 Answer shortly: 
 a) Diagrammatically represent business as a open system. 
 b) Give any two points of difference between business, commerce and trade. 
 c) State any two disadvantages of sole-proprietorship form of a business organization. 
 d) List down the various types of co-operative society. 
 e) State any two objectives of CII association. 
 f) Diagrammatically represent matrix form of an organization. 
 g) List down the barriers to communication. 
 h) Give any two points of differences between formal and informal communication. 
 i) Diagrammatically represent continuum of leadership.  
 j) State any two points of differences between Private Ltd. and Public Ltd. Company.

            2x10 
 Answer briefly: 
 k) Briefly discuss the various functions of stock exchange in India. 
 l) Discuss Herzberg two factor theory of motivation. 
 m) “Leadership is situational”. Comment. 
 n) Discuss the objectives and role of FICCI.         5x4 

UNIT-I 

Q.2 Define term: business. Explain the nature and objectives of a business.       15 
 
Q.3 a) What is partnership? Discuss the difference between sole proprietorship and 

partnership form of a business organization. 
 b) Discuss the benefits and limitations of MNCs.              7½x2 

UNIT-II 

Q.4 What do you understand by entrepreneurship? Describe the steps in entrepreneurial 
process. Also highlight the entrepreneurial opportunities in contemporary business 
environment.            15 

 
Q.5 What are business combinations? Discuss its merits and demerits. Also explain the main 

causes of such combinations.            15 

 

UNIT-III 

Q.6 a) ‘Planning is the basis of control, action its essence, delegation its key and 
information its guide’. Comment on the statement. 

 b) Discuss the steps necessary in management decision making. What are the limits of 
rational decision making?              7½x2 

 



Q.7 ‘Project organization is not a Panacea for overcoming all functional organization 
weaknesses’. Indicate the various strengths of a project organization and suggest 
whether it should complement or supplement or replace the functional organization. 
               15 

UNIT-IV 

Q.8 Write notes on: 
a) Maslow’s theory of motivation. 
b) Managerial grid.                  7½x2 

 
Q.9 ‘The essence of control is action’. Comment. Also discuss the various techniques of 

control in an organization.             15 
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FINANCIAL ACCOUNTING (CH-1.2) 
 

Time: 3 hrs               Max Marks: 100 
                No. of pages: 3 
Note: Attempt FIVE questions in all; taking at least ONE question from each Unit. Q.1 is 

compulsory.  All questions carry equal marks. 
 
Q.1 Fill in the blanks: 
 a) The objective of accounting is to _________ business transactions. 
 b) As per dual aspect concept assets is equal to __________ + __________. 
 c) Journal is _________ record of business transactions. 
 d) Outstanding rent will be debited to _________ account.       2x5 
 State whether the following statements are TRUE OR FALSE: 
 e) In accounts recording is made of financial and non financial transactions. 
 f) Revenue is matched with expenses in accordance with matching concept. 
 g) Personal accounts always show debit balance. 
 h) In sale book, all sales are recorded. 
 i) Depreciation is permanent increase in the value of assets.      2x5 
 Short Answer questions: 
 j) Explain the objective of trial balance. 
 k) Out of journal and ledger, which is more important and why? 
 l) Explain the limitations of financial accounting. 
 m) Differentiate between a company and a partnership firm. 
 n) State the characteristics of a hire purchase system.       4x5 

UNIT-I 

Q.2 What is meant by ‘generally accepted accounting principles’ (GAAP)? Explain with the 
help of suitable examples.             15 

 
Q.3 Explain the concept of financial accounting. How is it different from management 

accounting? Also mention the different users of financial accounting.       15 

UNIT-II 

Q.4 ‘R’ Cement Ltd. purchased a plant on 1st January, 2011 for Rs.80,000/-. On  
1st April, 2012, it purchased additional plant costing Rs.48,000/-. On  
1st September, 2013, the plant purchased in 2011 was sold off for Rs.42,000/- and on 
the same date fresh plant was purchased at the cost of Rs.75,000/-. Depreciation is 
provided at 10% on the diminishing balance method every year. Books are closed every 
year on 31st December. Prepare the plant and depreciation account for three years. 
           15 

 
Q.5 a) Discuss the terms: Trial balance. Describe the errors that are disclosed by the trial 

balance.               10 
 b) Explain the need and significance of depreciation.            5 

UNIT-III 

Q.6 a) Differentiate between hire purchase and installment payment system.         8 
 b) Explain the various users of financial statement.                     7 
 



Q.7 Prepare a trading and profit and loss account of M/S Green Club Ltd. for the year from 
the following figures taken from their trial balance: 

  

Debit Balance Rs. Credit Balance Rs. 

Opening balance 1,25,000/- Sales 2,50,000/- 

Purchases 35,000/- Purchase return 6,000/- 

Return Inward 25,000/- Creditors 55,000/- 

Postage 600/- Capital 50,000/- 

Salary 12,300/- Discount received 1,000/- 

Wages 3,000/- Provision for bad debts 4,500/- 

Rent and Taxes 1,000/- Commission 5,400/- 

Packing & transportation 500/-   

General expenses 400/-   

Insurance 4,000/-   

Debtors 50,000/-   

Cash 20,000/-   

Closing stock 40,000/-   

Machinery 20,000/-   

Lighting 5,000/-   

Discount 3,500/-   

Bad debits 3,500/-   

Investment 23,100/-   

Total= 3,71,900/-  3,71,900/- 
 

 Adjustments: 
i) Depreciation charged on machinery @ 5% p.a. 
ii) Further bad debts Rs.1500/-. 
iii) Provision for discount on debtors @ 5% and provision for doubtful debt on debtors 

@ 6% p.a. 
iv) Wages prepaid Rs. 1000/- 
v) Interest on investment @ 5% p.a.           3x5 

UNIT-IV 

Q.8 a) Differentiate between realization and revaluation account. 
 b) Write a note on amalgamation of firms. 
 c) Explain rights and duties of a partner.         5x3 
 
Q.9 The following is the balance sheet of A, B and C sharing profit and losses in the 

proportion of 6:5:3 respectively: 
 Amount in Rs.    Amount in Rs. 
 Creditors = 18900/- Land and Building = 51400/- 
 B/P  = 16300/- Furniture  = 17350/- 
 Reserve =   7000/- Stock   = 29400/- 
 Capital A/C    Debtors  = 26460/- 
   A 39950/-    Cash at bank  =   8890/- 
   B 33600/-    
   C 16800/- = 90300/- 
   __________________    ________________ 
     132500/-     132500/- 
   __________________    ________________ 
 

 They agreed to take D into partnership and give him ¼ share of profits on the following 
terms: 



i) The D brings in Rs.16000/- as capital. 
ii) That furniture be written down by Rs.920/- and stock be depreciated by 10%. 
iii) Provision of Rs.1320/- be made for outstanding repair bills. 
iv) That the value of land and building be written up to Rs.65100/-. 
v) That the value of goodwill be fixed at Rs.8820/-. 
vi) That the capital of A, B, C and D be adjusted on the basis of D’s capital by opening 

current accounts. 
 Give the necessary journal entries and the balance sheet of the firm as newly 

constituted.                   15 
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FINANCIAL ACCOUNTING-I (CH-1.2K) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2  
Note:  Attempt FIVE questions in all; taking at least FOUR questions from PART-B. 

Q.1 is compulsory from PART-A. All questions carry equal marks. 

PART-A 

Q.1 The cash book of a firm showed an overdraft of Rs 60,000/- on 31 Mar 2014. A 
comparison of the entries in the cash book and pass book revealed that – 
a) On 22 Mar 2014, cheques totaling Rs 12,000/- were sent to bankers for collection. 

Out of these, a cheques for Rs 2,000/- was wrongly recorded on the credit side of 
the cash book. 

b) A cheque for Rs 8,000/- was issued to a supplier on 28 Mar 2014. The cheque was 
presented to bank on 4 Apr 2014. 

c) There were debits of Rs 5,200/- in the pass book for interest on overdraft bank 
charges, but the same was not recorded in the cash book. 

d) A cheque for Rs 2,000/- was issued to a creditors on 27 Mar 2014 remained 
unrecorded. The cheque was, however, duly encashed by 31 Mar. 2014. 

e) As per standing instructions, the banker collected dividend of Rs 1,000/- on behalf 
of the firm and credited the same to its account by 31 Mar 2014. The fact was, 
however, intimated to the firm on 3 Apr 2014. 

  You are required to prepare a bank reconciliation statement as on  

31 Mar 2014.                    4x5 

PART-B 
Q.2 Write short notes on followings: 
 a) Reserves and Provisions 
 b) Cash Discount and Trade Discount 
 c) Prepaid Expenses. 

d) Receipt and Payment Account                5x4 
 

Q.3 In the month of April 2014 following transactions took place in the business 

of Mr. X. 

Date (April 2014)   Particulars             Amount(Rs.) 

1 April 2014    Started business with cash        1,00,000/- 

2April 2014    Cash purchases           48,000/- 

3April 2014    Sold goods to Mr. Y          10,000/- 

6April 2014    Returned defective goods by Mr. Y     1,000/- 

8April 2014    Received cash from Mr. Y  

       (discount allowed Rs 200)        8,800/- 

9April 2014    Mr. Z sold goods to us         20,000/- 

10April 2014    Mr. A purchased goods form us      12,000/- 

10April 2014    Paid insurance premium        500/- 

12April 2014    Paid for life insurance premium of Mr. X    2,000/- 

15April 2014    Paid cash to Mr. Z  

       (discount allowed by him Rs 110)      13,680/- 

18April 2014    Bought goods form Mr. Z at list price   



       less 10% trade discount        15,000/- 

 You are required to pass necessary Journal Entries.            20 

 

Q.4 Explain the various steps involved in preparation of Trial Balance.        20 
 
Q.5 Pass rectification entries for the following: 
 a) Goods costing Rs 20,000/- were purchased for various members of the staff and the 

cost was included in “Purchases”. A similar amount was deducted from the salaries 
of the staff members concerned and the net payments to them debited to Salaries 
account. 

 b) Wages paid to the firm’s workmen for making certain additions to machinery 
amounting to Rs 20,000/- were debited to wages account 

 c) Purchase of equipment from ABC Ltd worth Rs 50,000/-, in cash, was entered 
through the purchase day book and accordingly credited to supplier account. 

 d) Material from store Rs 10,000/- and wages Rs 4,000/- had been used in making 
Tools & Implements for use in own factory, but no adjustments were made in the 
books. 

 e) A builder’s bill for Rs 15,000/- for erection of a shed was debited to Repairs 
Account. 

 f) Repairs to equipment amounting to Rs 3,000/- have been charged to Repairs 
Account. 

 g) Goods sold to Mr. X for Rs 1131 have been wrongly entered in the Sales Book as Rs 
1311/-. 

 h) Purchase of bike was debited to conveyance account Rs40,000/-. Firm charges 
depreciation @ 10% on vehicles 

 i) A cheque of Rs 5,000/- received from Mr. A was credited to the account of Mr. X. 
 j) Goods bought by the proprietor worth Rs 10,000/-, for his personal use without any 

payment being made, were wrongly entered in purchase daybook.     2x10 
 

Q.6 a) Discuss qualitative characteristics of financial statements.        6 

 b) Distinguish between accrual basis of accounting and cash basis of accounting. Give 
one example of each.                  6 

 c) Briefly discuss three types of accounts. Give one example of each.     8 
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MICRO ECONOMICS-I (CH-1.3) 
 

Time: 3 hrs               Max Marks: 100 
                No. of Pages: 2 
Note: Attempt FIVE questions in all; taking at least ONE question from each Unit. Q.1 is 

compulsory. All questions carry equal marks. 
 
Q.1 Answer in brief (20-30 words): 
 a) What is a demand curve? 
 b) For substitute products, cross elasticity of demand is _______. 
 c) Define a budget line. 
 d) Define consumer surplus. 
 e) Explain marginal rate of technical substitution. 
 f) Write any two external diseconomies of scale. 
 g) Define sunk cost. 
 h) What is a learning curve? 
 i) Write any two features of a perfect competitive market. 
 j) Define marginal revenue.         2x10 
 Answer the following in short: 

a) Find the price elasticity for a movement from point A to C and point C to A: 
  Point      :   A   B   C   D 
  Price (Px)      :   7   6   5   4 
  Quantity (Qx): 500 750 1250 2000 

b) Explain the consumer’s equilibrium using indifference curve. 
c) In which stage of production, does a producer produce in short run and why? 
d) Industry X is perfect competitive. Every firm is earning zero economic profit. If the 

price falls, no firm can survive. Do you agree or disagree? Discuss. 
    5x4 

UNIT-I 

Q.2 How is price elasticity measured? When should each method be used to measure price 
elasticity?               15 

 
Q.3 Write short notes on: 
 a) Exception to law of demand.               7 
 b) Shape of Engel curve for various goods.             8 

UNIT-II 

Q.4 How does indifference curve help in attaining a consumer equilibrium? Explain using 
appropriate diagrams.             15 

 
Q.5 Using Samuelson’s revealed preference analysis, prove that price and quantity 

demanded for a normal commodity are inversely related.         15 

UNIT-III 

Q.6 Explain the law of ‘Returns to scale’. Show the various types of returns with the help of 
ISO quants.               15 

 



Q.7 Using ISO quant, explain how does a producer minimize the cost of production for a 
given output.               15 

UNIT-IV 

Q.8 Explain the shapes of short run cost curves. Analyse the relationship among average 
cost, variable cost and marginal cost using suitable diagrams.       15 

 
Q.9 Explain the difference between short run and long run equilibrium of a firm under 

perfect competition. Use suitable diagrams.           15 
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BUSINESS LAW (CH-1.4) 
 

Time: 3 hrs               Max Marks: 100 
                No. of pages: 2 
Note: Attempt FIVE questions in all; taking at least ONE question from each Unit. Q.1 is 

compulsory. All questions carry equal marks. 
 
Q.1 a) State whether the following statements are TRUE OR FALSE: 
  i) To make a legal contract intention to create legal relation is not essential. 
  ii) The absence of consideration always makes a contract not enforceable at law. 
  iii) Bailment can be moveable or immovable goods. 
  iv) Contract with alien enemies cannot be revived even after the war is over. 
  v) A breach of condition cannot be treated as breach of a warranty. 
  vi) A seller is not bound to disclose the defects of his goods to the buyer before 

sale. 
  vii) A private company can be converted into a LLP. 
  viii) A foreigner may become members of LLP. 
  ix) A digital signature is not a digitized image of handwritten signature. 
  x) The Cyber Appellate Tribunal is established by corresponding State 

Government.          1x10 
 b) Fill in the blanks: 
  i) Depending upon to whom it is made an offer can be _____ or _______. 
  ii) Consideration must move at the desire of the _______ . 
  iii) A contract brought about by coercion is _______ . 
  iv) When the subject matter of a contract is destroyed after the formation of 

contract the contract gets________. 
  v) The Sale of Goods Act come into force in year _______. 
  vi) Freedom from encumbrances is an implied __________. 
  vii) Every LLP should have atleast _______ designated partners. 
  viii) The liability of member of LLP is always limited to the extent of ______. 
  ix) The key known widely by the public for digital signature is the _____ key. 
  x) The Act which provided legal recognition to the electronic commerce is ______.

           1x10 
 c) Write short note on any four: 
  i) Digital signature certificate. 
  ii) Change in name of LPP. 
  iii) Agency by ratification. 
  iv) Position of minor in a contract. 
  v) Doctrine of ‘Caveat Emptor’.                   5x4 

UNIT-I 

Q.2 a) Differentiate between misrepresentation and fraud. 
 b) Explain wagering agreements. 
 c) Explain extent and nature of surety’s liability.        5x3 
 
Q.3 What remedies are available to an aggrieved party on the breach of a contract? Explain.

                15 

UNIT-II 



Q.4 Define and distinguish between condition and warranty. Discuss the implied conditions 
and warranties in a contract of sale of goods.         15 

 
Q.5 State the provisions of the Sale of Goods Act with regard to delivery of goods.   

               15 

UNIT-III 

Q6. “An LLP is a definite improvement over the partnership in the matter of promoting 
entrepreneurship”. Discuss. Also state the procedure of conversion from partnership 
form into LPP.              15 

 
Q7. Discuss the provisions regarding designated partner under the LPP Act.       15 

UNIT-IV 

Q.8 What is Cyber Appellate Tribunal? Explain its working as per IT Act.        15 
 
Q.9 a) Explain ‘digital signature’ under the Information Technology Act.        10 
 b) Differentiate between a digital signature and an electronic signature.         5 
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BUSINESS COMMUNICATION-I (CH-1.5) 
 

Time: 3 hrs               Max Marks: 100 
                No. of pages:  2 
Note: Attempt FIVE questions in all; taking at least ONE question from each Unit. Q.1 is 

compulsory. All questions carry equal marks. 
 
Q.1 Fill in the blanks: 

a) _________ is the fastest kind of reading. 
b) _________ is known as the slowest type of reading. 
c) Not paying attention to what the speaker is saying is called _________ listening. 
d) Communicating through pictures, graphs and posters is called ___________ 

communication. 
e) Informal communication is known as ___________. 
f) An example of intra-office communication is ___________. 
g) __________ is another name for body language. 
h) Sitting and standing style is called __________. 
i) __________ cannot be maintained in written communication. 
j) Oral communication is ___________.        1x10 
Write short answer for the following: 
a) Grapevine 
b) Feedback 
c) Email communication 
d) Process of communication           5x4 
Define the following in one or two sentences: 
a) Intonation 
b) Note making 
c) Gestures 
d) Memo 
e) Notice              2x5 

UNIT-I 

Q.2 “Effective communication can only be achieved by following the 7Cs of communication”. 
Highlight the 7Cs and give examples of each.        15 

 
Q.3 Explain the barriers which make communication incomplete. Also suggest ways to 

overcome these barriers in order to make communication effective.        15 

UNIT-II 

Q.4 Write a letter to the Municipal Commissioner of your area complaining about the many 
stray dogs in your locality. Ask him to do something about it as it is becoming a health 
and security hazard for you and your family.            15 

Q.5 As the Principal of a college, send a circular to all the staff members calling them for an 
urgent meeting to discuss ragging incidents and indiscipline among students. Also 
attach an agenda of the points which will be discussed at the meeting.     
           15 

UNIT-III 



Q.6 As the investigating officer of ABC Enterprises, write a report about the dipping sales of 
the company. Mention the findings of your survey and the conclusion arrived from 
those. Also mention how you collected the data.        15 

 
Q.7 Abstracts, summaries and proposals are all forms of written business communication. 

Write short notes on all three.           15  

UNIT-IV 

Q.8 Body language is an essential tool to enhance the personality of an individual and help 
him to become a better communicator. Explain each component of body language to 
justify the above statement.            15 

 
Q.9 Listening, speaking and reading skills are all important part of the communication 

process. Explain how all the three skills support each other in order to make a 
communication effective.              15 
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BUSINESS STATISTICS (CH-2.1) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 3  
Note:  Attempt FIVE questions in all; taking at least ONE question from each Unit.  

Q.1 is compulsory. All questions carry equal marks. 
 
Q.1 a) Short / One word answer questions: 
  i) Give an example of discrete and continuous series. 
  ii) Write difference between positive and negative correlation. 
  iii) What is the relation between arithmetic mean, Geometric mean and Harmonic 

mean? 
 b) Fill in the blanks: 
  iv) Time reversal test means ________1001 PP . 

  v) If mean=20 and median=30, then mode=________. 
 c) Comment on the following: 
  vi) Cyclic variations are irregular in nature. 

  vii) The two regression coefficients are 28.0xyb and 39.0yxb . 

  viii) Fisher’s Index number is an ideal Index number. 
  ix) Correlation in always said to be non-sense. 
  x) The coefficient of correlation, 39.1r .             2x10 

 d) i) Calculate rank correlation for the following data: 
 

92:X  89  87  86  83  59  63  72  51 60  

86:Y  83  91 77  68  85  52  82  37  57  

  ii) Find the missing frequencies if median value is 30and N is 100 , for the data 

given below: 
 

Marks: 100  2010  3020  4030  5040  6050  

Frequency: 10  
1f  25  30  

2f  10  

  iii) What do you mean by consumer price Index number? Write the formulas for 
finding / calculating consumer price Index. 

  iv) What do you mean by Harmonic mean? Write the uses of Harmonic and 
Geometric mean.                  5x4 

UNIT-I 

Q.2 a) Calculate mean, median, 361 & DP for the following data: 
 

Marks: 100  2010  3020  4030  5040  6050  

No of students: 2  5  9  13  6  1 
                          8 
 b) Calculate Karl Pearson’s coefficient of skewness for the following data: 
 

C.I.: 20   42  64   86  108  1210  1412  
Frequency: 5  11 18  21  13  6  3  

                          7 
 

Q.3 a) A train runs first 25 kms at a speed of 30kms/hr, next 50kms at a speed of 

40 kms/hr, then due to repair of the track, it covers only one km at speed of 

10kms/hr, and finally covers the remaining distance of 24  kms at a speed of 



24 kms/hr. What is the average speed of train?           
 7 

 b) Calculate coefficient of variation for the following data: 
 

C.I. : 100  2010  3020  4030  5040  6050  7060  

Frequency: 10  15  25  25  10  10  5  

                          8 

UNIT-II 

Q.4 a) Two dice are thrown simultaneously. Find the probability of not getting a sum of  

7 or 9 .                      6 

 b) The marketing department of the company worked out the profits for each of the 
strategies as given below: 

   

Strategies States of Nature 

N1 N2 N3 

S1 7,00,000  3,00,000  1,50,000  

S2 5,00,000  4,50,000  0  

S3 3,00,000  3,00,000  3,00,000  
 

  Which strategy should be concerned executive choose on the basis of: 
  i) Maximum criterion.       ii) Maximax criterion. 
  iii) Minimax regret criterian.     iv) Laplace criterion.     9 
 
Q.5 A person has two independent investments A and B available to him, but he can 

undertake only one at a time due to certain constraints. He can choose A first and then 
stop, or if A is successful, then take B or vice-versa. The probability of success of A is 

6.0 while for B it is 4.0 . Both investments required an initial capital outlay of Rs. 

000,10 and both return nothing if the venture is unsuccessful. Successful completion of 

A will return Rs. 000,20 (over cost) and successful completion of B will returns Rs. 

000,24 (over cast). Draw an appropriate decision tree and determine the best strategy.

                         15 

UNIT-III 

Q.6 a) Define a regression. Distinguish between correlation and regression.    5 
 b) Calculate Karl Pearson’s coefficient of correlation for the following data: 
 

X : 15  20  28  12  40  60  20  80  58  63  

Y : 40  30  50  30  20  10  30  60  45  36  

                            10 
 
Q.7 a) Define correlation. What are the properties of coefficient of correlation?   5 
 b) Calculate regression equation of X  on Y and Y on X for the data given below: 
 

X: 53  36  88  84  86  64  45  48  39  69  

Y : 45  43 89  79  84  66  49  48  43  76  

                            10 

UNIT-IV 

Q.8 a) Define time series. Explain the different components of time series.     5 
 b) Calculate Fisher’s Index number for the following data and show that it satisfies 

time reversal and factor reversal test: 
 



Commodity 2010  2013 

Price Value Price Value 

A 5  15  9  9  

B 9  18  13  26  

C 11 33  10  20  

D 8  48  6  18  

E 6  12  3  6  

                            10 
 
Q.9 a) Write down the problem arises in the construction of Index number.    5 
 b) Fit a straight line trend by the method of least squares to the following data: 
 

Year: 2002  2003 2004  2005  2006  2007  2008  

Production: 80  90  92  83  94  99  92  
 

  Also estimate the trend for year 2010                10 
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FUNDAMENTALS OF COMPUTER AND INFORMATION SYSTEMS 
(CH-2.2) 

 
Time: 3 hrs                   Max Marks: 50 
                      No. of pages: 1  
Note:  Attempt FIVE questions in all; taking at least ONE question from each Unit.  

Q.1 is compulsory. All questions carry equal marks. 
 
Q.1 a) What is TPS? 
 b) How many digits are included by a hexadecimal number system and what are 

these? 
 c) Explain resizing of columns and rows. 
 d) What is difference between data and information? 
 e) Define page orientation. 
 f) What is router? 
 g) Text entered into the word processor will automatically flow from one line to the 

next. Name the function of word processor that does this. 
 h) What do you understand by versatility of a computer? 
 i) Compare LAN, MAN and WAN. 
 j) Explain text alignment.                   1x10 

UNIT-I 

Q.2 What are the functional components of a digital computer? Explain each one in detail.
                           10 

 
Q.3 a) Convert (225)10 into octal. 
 b) Give binary equivalent of (725)16. 
 c) Add following binary numbers: 
  10101, 01011, 01101 
 d) Multiply 10111 with 111. 
 e) Convert into decimal (0.1001)2.               2x5 

UNIT-II 

Q.4 Explain various network topologies and compare them on the basis of their advantage 
and disadvantages.                      10 

 
Q.5 What is an information? What are the quality attributes of an information? Explain data 

processing in detail.                    10 

UNIT-III 

Q.6 List the features to use your word processing software to its full advantages.     10 
 
Q.7 What do you understand by a mail merge? Describe the steps required to perform a 

mail merge.                        10 

UNIT-IV 

Q.8 Explain various ways in which spreadsheets are used in a business.        10 
 
Q.9 List and explain various statistical and mathematical functions of a spreadsheet.    10 
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MICRO ECONOMICS-II (CH-2.3) 
 

Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 1  
Note:  Attempt FIVE questions in all; taking at least ONE question from each Unit.  

Q.1 is compulsory. All questions carry equal marks. 
 

Q.1 Answer the following: 
 a) What is a price discrimination? 
 b) If P=Rs 10/- at the point on the D curve, where e=0.5, MR is: 
  i) Rs. 5/-    ii) Rs. 0/-    iii) Rs. 1/-    iv) Rs. 10/- 
 c) Write a note on peak-load pricing. 
 d) Give an example of dominant firm. 
 e) What is a cartel? 
 f) Show the diagram of inter-linkage model of product and factor pricing. 
 g) What is substitution effect under theory of factor pricing? 
 h) What is an economic rent? 
 i) Equilibrium in exchange is established at point where, MRSXYA =_________. 
 j) Social cost=__________ + _________.              2x10 
 Answer the following in brief: 
 k) Show the relationship between AR, MR and price elasticity of demand. 
 l) Explain the Caurnot Duopoly Model with the help of diagrams. 
 m) Distinguish between the concept of VMP (Value of Marginal Product) and MRP 

(Marginal Revenue Product). 
 n) Write a note on consumer decision on buying or leasing a car.         5x4 

UNIT-I 

Q.2 What is a monopoly? Explain the rule of thumb for pricing under conditions of 
monopoly.                        15 

 

Q.3 What do you mean by third degree price discrimination? When is it profitable for 
monopolist to discriminate? How will he allocate his output in two markets and charge 
different prices?                       15 

UNIT-II 

Q.4 “It is product differentiation and selling activities which distinguish monopolistic 
competition from perfect competition”. Discuss.              15 

 

Q.5 Explain Baumol’s sales revenue maximization hypothesis. In what respect is this 
hypothesis superior to profit maximizing hypothesis?            15 

UNIT-III 

Q.6 Write short notes on: 
 a) Economic effects of minimum wage law. 
 b) Role of trade unions. 
 c) Monopsony.                       15 
 

Q.7 Explain the concept of transfer earnings? How is it related to economic rent? Explain 
with the help of diagrams.                    15 

UNIT-IV 



Q.8 With the help of Edgeworth box diagram for production, explain general equilibrium of 
production. What does production contract curve indicate?          15 

 

Q.9 Explain the role of external factors in the failure of competitive market. Can the effects 
of externality be corrected with the help of taxation and subsidies?      15 
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CORPORATE LAWS (CH-2.4) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2  
Note:  Attempt FIVE questions in all; taking at least ONE question from each Unit.  

Q.1 is compulsory. All questions carry equal marks. 
 
Q.1 a) Fill in the blanks: 
  i) Relationship between a promoter and a company is based on ______. 
  ii) Red Herring prospectus does not include complete particulars of ________ of the 

securities included there in. 
  iii) Purchase by the company of its own shares/ securities is known as ________. 
  iv) Dividend declared by the BoDs of a company between two annual general 

meetings is called ________. 
  v) Maximum remuneration payable to a manager cannot exceed _______ of the net 

profits. 
  vi) Special resolutions are required to be registered with ROC within ______ days of 

passing.                    1x6 
 b) State true or false: 
  i) Proxies are allowed to vote in case of voting by poll. 
  ii) Whole time directors exercise “substantial power of management”. 
  iii) Right shares may be partly paid up of fully paid up. 
  iv) A minor is wholly incompetent to enter into a contract.       1x4 
 c) Distinguish between the following: 
  i) Special resolution and ordinary resolution. 
  ii) Managing director and manager. 
  iii) Member’s voluntary winding up and creditor’s voluntary winding up.    5x3 
 d) Write short notes any three on the following: 
  i) Process of book building. 
  ii) One-person company. 
  iii) Rules regarding issue of share certificates. 
  iv) Passing of resolution by postal ballot. 
  v) Interim dividend.                  5x3 

UNIT-I 

Q.2 a) Write a short note on “Pre-incorporation contract”.          5 
 b) Explain the steps required to be taken for the formation of a company and the 

documents required to be filed with the Register of Companies.        10 
 
Q.3 a) Write a note on “Association not for profit”.            7 
 b) Define a company. What is meant by separate legal existence of a company?  8 

UNIT-II 

Q.4 What are the provisions of the Companies’ Act 2013 which must be complied with by a 
public company before making a valid allotment of shares?          15 

 
Q.5 “A prospectus must state truth and nothing but truth”. Do you agree? Explain.    15 

 



UNIT-III 

Q.6 Define: ‘Director’. What is his legal position in the company? State the modes of 
appointment of directors.                    15 

 
Q.7 What do you understand by winding up of a company? What are the various modes of 

winding-up of a company?                    15 

UNIT-IV 

Q.8 What is a depository system? How does it function? Also give its benefits.      15 
 
Q.9 Write short notes on: 
 a) Concept of Producer Company. 
 b) MCA 21. 
 c) Insider trading.                      15 
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BUSINESS COMMUNICATION-II (CH-2.5) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2  
Note:  Attempt FIVE questions in all; taking at least ONE question from each Unit.  

Q.1 is compulsory. All questions carry equal marks. 
 
Q.1 a) Fill in the blanks with appropriate words: 
  i) Who is _______, Ram or Shayam? 
  ii) I have only a _______, cards left. 
  iii) Maria ______ never late for work. 
  iv) Seema likes apples _____ not bananas. 
  v) You ________ call the manager of the hotel. 
  vi) India is known for its _________. 
  vii) Its _______ to interrupt when someone is talking. 
  viii) I like to celebrate festivals in the _________ way. 
  ix) The movie was ________. 
  x) ________ people never talk about their achievements.        1x10 
 b) Write the opposites of: 
  i) Safe.           ii) Boring. 
  iii) Hardworking.         iv) Late. 
  v) Expensive.         vi) Straight. 
  vii) Beautiful.          viii) Studpid. 
  ix) Traditional.         x) Quiet.          1x10 
 c) Write short notes on the following: 
  i) Business negotiations. 
  ii) Research tools. 
  iii) Bibliography.                    5x3 
 d) Make sentences with the following words: 
  i) Abanden.          ii) Misfortune. 
  iii) Decay.           iv) Predict. 
  v) Banal.                      1x5 

UNIT-I 

Q.2 What do you understand by a business communication? Why is it different from 
everyday communication? Explain the types of communications being used in 
organizations.                       15 

 
Q.3 What are the reasons of failure in communications? How should these barriers be 

removed, so as to make communication effective?             15 

UNIT-II 

Q.4 Write short notes on the following: 
 a) Notice. 
 b) Minutes of the meeting. 
 c) Agenda.                      5x3 
 
Q.5 E-correspondence is an integral part of all corporate organizations. Explain its 

advantages with the help of an example.               15 



UNIT-III 

Q.6 Write a report about an accident which you saw on the road.          15 
 
Q.7 Write a report about the kind of food being served in the hostel canteen. Point out 

factors like hygiene quality of food, timings and quantity of food being served.    15 

UNIT-IV 

Q.8 What points should be kept in mind while writing a report? Write the format of a good 
business report.                       15 

 
Q.9 Outline the steps in report writing. Mention the importance of 5 Ws and one H in 

making the report effective.                   15 
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FINANCIAL ACCOUNTING-II (CH-2.6K) 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  2  
Note:  Attempt FIVE questions in all; taking at least FOUR questions from PART-B.  

Q.1 is compulsory from PART-A. All questions carry equal marks. 

PART-A 

Q.1 On 1st April 2014, Cooper Limited purchased Machinery for Rs. 4,00,000/-. On 1st 
October 2014, the company purchases another machinery costing Rs. 2,40,000/-. On 
30th September 2014, the machinery purchased on 1st April 2014, became obsolete 
and the same was sold for Rs. 2,40,000/-. 

 Provide depreciation @10% p.a. using straight line method. The accounting year of the 
company ends on 31st March.  

 You are required to pass necessary journal entries and prepare relevant ledger 
accounts for the same year.                   20 

PART-B 

Q.2 a) From the given below information of Arizona Limited.  
  Particulars                    Amount (in Rs.)   
  Equity shares      1,00,000/- 
  Debentures       75,000/- 
  General reserves     75,000/- 
  Sundry creditors     40,000/- 
  Outstanding expenses   10,000/- 
  Calculate Debt-Equity Ratio.                  10 

b) From the following Balance Sheet of Arizona Ltd as on 31st March 2015: 
 

Balance Sheet as on 31st March 15 
 

Liabilities  Amount (in Rs.) Assets Amount (in Rs.) 

Equity Share Capital 40,000/- Machinery 45,000/- 

Profit and Loss A/c 4,000/- Stock 22,000/- 

Debentures 25,000/- Debtors 19,000/- 

Creditors 24,000/- Cash 5,000/- 

  Prepaid Expenses 2,000/- 

Total 93,000/- Total 93,000/- 
 

  Calculate current ratio and liquid ratio.               10 
 
Q.3 Davis Ltd has purchased a machine for producing goods for Rs. 10,00,000/-. The 

machine can run for 60,000 hours in its entire life of 3 years.  
 The machine has been running as follows: Year 1 – 30,000; Year 2 – 25,000; Year  

3 – 5,000. 
 Calculate the amount of depreciation for all 3 years on: 
 a) Straight line basis. 
 b) Production of units basis.                   20 
 
Q.4 Afridi Ltd issued 20,000 shares at a discount of Rs 10/- per share, payable as: 
 Rs 40/- per share on application 
 Rs 30/- per share on allotment 
 Rs 20/- per share on call 



 Company received applications for 30,000 shares. Applicants for 24,000 shares were 
allotted 20,000 shares and applications for the remaining shares were sent letters of 
regret and their application money is returned. Allotment and call money duly received. 

 Required 
 Pass necessary journal entries in the books of Afridi Ltd.           20 
 
Q.5 a) Differentiate between outstanding expenses and prepaid expenses.     5 
 b) What are ‘Final Accounts’? Why they are called final?         5 
 c) What is the need for providing depreciation, when there is no cash outflow?  5 

 d) Explain the term forfeiture of shares.              5 

 
Q.6 Tick any one: 
 a) Financial Statements include: 
  i) Balance Sheet 
  ii) Statement of Profit and Loss 
  iii) Statement of Cash Flow 
  iv) All of the above 

 b) Financial statements can be prepared: 
  i) Annually 
  ii) Quarterly 
  iii) Half Yearly 
  iv) Any time 

 State whether True or False: 
 c) Depreciation is loss in the value of asset due to obsolescence, passage of time? 
 d) Ratio is useful in financial analysis? 
 e) A company cannot issue shares more than its authorized share capital?       4x5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B.Com. (Hons) and (Industry Integrated) – Third Semester  

BUSINESS MATHEMATICS (CH-3.1) 
 
Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 2  
Note:  Attempt FIVE questions in all; taking at least ONE question from each Unit.  

Q.1 is compulsory. All questions carry equal marks. 
 
Q.1 a) Answer the following: 

  i) Find BA if 











725

431
A  and 














341

652
B . 

  ii) Differentiate w.r.t. xayx : . 

  iii) Evaluate :  dxx7 . 

  iv) Find the derivative of 3
2

2
5

.


xx . 

  v) Evaluate: of    dxxxx 852 23 . 

  vi) Write two limitations of L.P.P. 

  vii) What do you mean by upper triangular matrix? 

  viii) Define continuity of a function. 

  ix) Solve: .
2

4

2

2





 x

x

x

Lim
 

  x) Write two basic requirements of L.P.P.            2x10 

 b) i) Evaluate: 
 


dx
xx

2
log1

1
. 

  ii) If ,
1

x
xy  show that xy

dx

dyx
2

2
 . 

  iii) If 











21

13
A ; then find  ,Af where   IAAAf 752  . 

  iv) What do you mean by L.P.P.? What are the basic requirements of L.P.P.? 

                   5x4 

UNIT-I 

Q.2 a) Find inverse of a matrix: 



















431

341

331

A .             6 

 b) Solve the following system of linear equations: 

  

42

3332

323







zyx

zyx

zyx

                    9 

 
Q.3 a) Using determinants solve the following system of equations: 



  

123

72

6







zyx

zx

zyx

                    8 

 b) If 



















011

101

110

A , show that 0233  IAA and hence find 1A .      7 

UNIT-II 

Q.4 a) Draw the graph of 23  xy .                5 

 b) Differentiate w.r.t. 
xx

x
x

log1

log
:


.               5 

 c) Solve:
xx

x

x

Lim





 42

3

3
.                5 

 

Q.5 a) Find the value of a; if  xf  is continuous at 2x . 

   









2,1

2,5

xifx

xifax
xf                  5 

 b) Draw the graph of .352  xxy                5 

 c) Differentiate w.r.t. 
2

2

43
: 













x

x
x .               5 

UNIT-III 

Q.6 a) If ,3 3224 xyyxxz  prove that .4.. z
y

z
y

x

z
x 









          7 

 b) Evaluate: 
   

dx
xx

x

11 2

4

.                8 

 

Q.7 a) Evaluate:    dxbeae xx 6
.                 8 

 b) If ;
22

yx

yx
u


 prove that: 




































y

u

x

u

y

u

x

u
14

2

.         7 

UNIT-IV 

Q.8 a) Find the compound interest on a sum of Rs. 50,000 at the rate of 8 % per annum 

for 
2

1
1  years, when the interest is reckoned quarterly.         7 

 b) A diet for a sick person must contains at least 4000 units of vitamins, 50 units of 
minerals and 1400 units of calories. Two foods A and B are available at a cost of Rs. 
4 and Rs. 3 per unit respectively if one unit of A contains 200 and 1 unit of food B 
contains 100 units of vitamins, 2 units of minerals and 40 units of calories. 
Formulate the given problems as a L.P.P.            8 

 
Q.9 a) Divide 2522 into 3 parts such that their amount at 5 % p.a. compound interest in 4, 

5 and 6 years respectively may all be equal.           8 
 b) Solve the following L.P.P. graphically: 
  Minimize yxz 106   

  Subject to the constraints. 



  

83

6

102







yx

yx

yx

 and 0,0  yx .                7 
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DIRECT TAXES AND PRACTICES (CH-3.2) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2  
Note:  Attempt FIVE questions in all; taking at least ONE question from each Unit.  

Q.1 is compulsory. All questions carry equal marks. 
 
Q.1 Fill in the blanks: 
 a) Unabsorbed deprecation can be carried for forward for ________ years. 
 b) Capital gains arise from the transfer of any ________. 
 c) Family pension received by the legal heir of the deceased is taxable under the head 

_________. 
 d) Income-tax rates are not prescribed by the Income-tax Act, but by the _________ 

of each year. 
 e) The contribution to the recognized provident fund by the employer in excess of 

_________ of salary is taxable. 
 f) Income from subletting of house property is taxable under the head of 

___________. 
 g) For a person suffering from physical disability, deduction available under section 80 

U is ____________.  
 h) Agricultural income is added to total income to find out aggregate income if it 

exceeds Rs. _________.                 1½x8 
 State True or False: 
 i) A short term capital loss can be set off from any other head of income in the same 

assessment year. 
 j) An Indian companies always resident in India. 
 k) Income of local authority from house property is exempted but income from interest 

is taxable. 
 l) If rent is paid for a house in Delhi, the house rent allowance shall be exempt to 

maximum extent of 40 % salary.               2x4 
 Write short notes on any four: 
 m) Incomes taxable under the head of other sources. 
 n) Difference between short term capital gain and long term capital gain. 
 o) Tax deducted at source. 
 p) PAN [Permanent Account No.]. 
 q) Scope of total income of an ordinarily resident in India.       5x4 

UNIT-I 

Q.2 Income tax Act gives absolute exemption in respect of certain incomes. Discuss 
enumerating at least ten such incomes.                15 

 
Q.3 The incidence of income tax depends upon the residential status of an assesses. 

Discuss fully.                        15 

UNIT-II 

Q.4 Explain annual value. What deductions are allowed from annual value in computing 
taxable income from house property?                 15 

 



Q.5 Following are the particulars of house properties of Mr. W for the previous year  
2013-14. Compute his income from house properties: 

              House I      House II 
 Construction started on       31-3-2001     10-02-2007 
 Construction completed on      31-03-2002     1-6-2011 
 Annual rental value        3,00,000      1,20,000 
 Municipal valuation        2,50,000      1,20,000 
 Municipal Tax         25,000      12,000 
 Actual repair expenses       20,000      20,000 
 Interest on money borrowed to renovate the building  
              12,000      ----------- 
 Insurance premium        2,000       1,750 
 Ground rent          1,500       1,000 
 Vacancy period         3 Months      ----------- 
 Rent collection charges       10,000      6,000 
 Both of the above houses were let out for residential purpose. Insurance Premium of 

house A and Ground rent of House B are still outstanding. Repair expenses of the 
house. A and Municipal taxes of House B were paid by the tenants.        15 

UNIT-III 

Q.6 “An assessee is not only liable is respect of his own incomes for tax purposes but his 
liability may extend to some other incomes also”. Comment on this statement.    15 

 
Q.7 Mrs. X submits the following particular of her income as given below: 
 a) Share out of profit of partnership Rs. 1,50,000. 
 b) Agricultural income Rs. 4,000. 
 c) Long term capital gain on sale of agricultural land Rs. 2,00,000. 
 d) Winning from game show Rs. 11,00,000. 
 e) Repayment of loan given by Mrs. X to her husband Rs. 5,00,000 (It includes gross 

interest of Rs. 35,000) 
 f) Income from house property Rs. 1,65,000. 
 g) She has spent Rs. 22,000 on treatment of her handicapped son who is dependent 

on her and she has also donated Rs. 7,000 to a charitable institution notified under 
80 G. Compute her total income and tax liability for A. Y. 2014-2015.      15 

UNIT-IV 

Q.8 Is it compulsory to file a return of income? If so what is the time limit for submission of 
return of income?                      15 

 
Q.9 What do you mean by TDS? Explain the provisions of income Tax Act in relation to TDS 

on salary and interest income.                 15 
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MACRO ECONOMICS (CH-3.3) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2  
Note:  Attempt FIVE questions in all; taking at least ONE question from each Unit.  

Q.1 is compulsory. All questions carry equal marks. 
 
Q.1 Fill in the blanks: 
 a) To show the flows of expenditure and income, the economy is divided in to 

________ sectors. 
 b) The product market equilibrium condition is written as __________. 
 c) Term ‘residents’ means ____________ country. 
 d) National income is equal to ____________. 
 e) Rate of inflation is equal to ____________. 
 f) Net present value (NPV) is equal to __________. 
 g) Linear aggregate consumption function is equal to ___________. 
 h) Investment multiplier is equal to ____________. 
 i) The sum of the ___________ and ____________ gives the balance of the current 

account. 
                           2x10 
 Answer the following in brief: 
 j) Describe an economy as circular flows of income and expenditure. What are the 

important identities of circular flow? 
 k) Derive the LM function from the following money sector model: 
  Mt=0.54 
  Msp=100-1500i 
  Ms=150 
  Give economics interpretation of the LM curve. 
 l) Write short note on adaptive and rational expectations. 
 m) Explain the various types of foreign exchange market.         4x5 

UNIT-I 

Q.2 Write a note on the origin and growth of macro-economics, highlighting the conditions 
and the factor that led to the emergence of new macro economics theory.      15 

 
Q.3 What are the main components of expenditure? Explain two main flows of an economy 

with suitable diagrams.                  15 

UNIT-II 

Q.4 By using the following functions find out value of Y and I at general equilibrium: 
 C=15-0.5Y 
 I=200-2000i 
 Mt=0.5 Y 
 Msp=110-1500i 
 Ms=150                         15 
 
Q.5 What is meant by monetary policy? Describe the instruments of monetary policy. How 

do they work and what are their limitations?              15 

UNIT-III 



Q.6 Define inflation. Discuss the main causes of raising and falling of inflation? What is the 
acceptable or desirable limit of inflation?                15 

 
Q.7 What is a Philips curve? Discuss the reasoning behind the negative slope of Philips 

curve.                          15 

UNIT-IV 

Q.8 Distinguish between MEC and MEI. Illustrate graphically the relationship between MEC 
and MEI.                         15 

 

Q.9 According to Baumol-Tobin theory demand for money, Mt/2= by/ 2i. Show the 

derivation of this formula.                    15 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



End Semester Examination, May 2015 
B.Com. (Hons) and (Industry Integrated) – Third Semester  

FUNDAMENTALS OF MARKETING (CH-3.4) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2  
Note:  Attempt FIVE questions in all; taking at least ONE question from each Unit.  

Q.1 is compulsory. All questions carry equal marks. 
 
Q.1 a) If a company is busy with defending its existing market against the competitors, it is 

engaged in: 
  i) Stimulation Marketing.       ii) Developmental marketing. 
  iii) Maintenance Marketing.      iv) Remarketing. 
 b) In the SWOT, which of the following are not included? 
  i) Strength.           ii) Opportunities. 
  iii) Threats.           iv) Mission and objectives. 
 c) Brand loyalty is more likely to be seen when the brand is: 
  i) Well known.          ii) A durable product. 
  iii) A private brand.         Iv) Not seen as risky. 
 d) A company’s brand positioning relates to: 
  i) The way consumers perceive it in comparison with competitors. 
  ii) The market share. 
  iii) Its product features relative to other brands. 
 e) The preferred marketing mix for specialty goods is to: 
  i) Emphasis low price.  
  ii) Go in for widespread distribution. 
  iii) Opt aggressive personal. 
  iv) Go in for limited number of outlets selling. 
 f) How do manufacturers reach directly to consumers? 
  i) Factory outlets.          ii) Wholesalers. 
  iii) Independent retailers.        iv) None of the above. 
 g) The least cost per customer happens in: 
  i) Consumer promotion.        ii) Trade promotion. 

  iii) Advertising.           iv) Personal selling. 
 h) Word-of-with communication is not regarded as “true advertising” by ad practioners 

because: 
  i) It may communicate negative information. 
  ii) It lacks sponsorship. 
  iii) It lacks persuasiveness. 
  iv) It is a personal communication. 
 i) The object of sales promotion is to improve _______ share. 
 j) Manufacturers of garments often organize ________ shows to promote their 

products.                       2x10 
 Answer in brief: 
 k) Significance of marketing. 
 l) What is test marketing? 
 m) Type of buyers. 
 n) Functions of packaging. 
 o) Specialty stores.                    4x5 

 



UNIT-I 

Q.2 What is meant by marketing mix? Explain the elements and scope of marketing mix. 
                           15 

 
Q.3 What questions are answered by the study of consumer behaviour? How are they 

relevant to the marketers?                    15 

UNIT-II 

Q.4 What is meant by product life cycle? What are the features of product life cycle during 
first four stages?                       15 

 
Q.5 Write short notes on: 
 a) Essentials of a good brand name. 
 b) Types of product. 
 c) Market segmentation.                  5x3 

UNIT-III 

Q.6 Explain the major pricing strategies used by the marketers.          15 
 
Q.7 “Effective communication is the essence of promotion”. Discuss the statement in the 

light of the importance of promotion in marketing.             15 

UNIT-IV 

Q.8 What is channel of distribution? Discuss the different channels available to a business 
enterprise.                        15 

 
Q.9 Why the rural marketing is becoming so important? What are constraints in rural 

marketing?                        15 
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BUSINESS COMMUNICATION-III (CH-3.5) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  2  
Note:  Attempt FIVE questions in all; taking at least ONE question from each Unit.  

Q.1 is compulsory. All questions carry equal marks. 
 
Q.1 Complete the following sentences: 
 a) I had warned you of ________. 
 b) The game was _________. 
 c) Why are you wasting _______? 
 d) English is spoken __________. 
 e) Ravi was asked why he _________? 
 f) My pocket has been ___________. 
 g) It is time to __________. 
 h) The injured were taken ________. 
 i) The accident took place _________. 
 j) The searched for his friend ________.              2x10 
 Write short notes on the following: 

a) Attitude. 
b) Précis writing. 
c) Interpersonal communication. 
d) Team spirit.                     5x4 

UNIT-I 

Q.2 Write a paragraph on “Beti Padhao beti bachao” campaign. Make a précis of the above 
in about 30 words.                    15 

 
Q.3 Read the passage given below and answer the questions given at the end: 
 The great advantage of early rising is the good start it gives in our day’s work. The 

early riser does a large amount of hard work, before other people get out of bed. Early 
morning, the mind is fresh and there are few sounds and distractions, so that work 
done at that time is generally well done. In many cases the early riser, also finds time 
to exercise in the fresh morning air and this exercise supplies him with a fund of energy 
which will last until the evening. By beginning so early he knows that he has plenty of 
time to do all the work he can be expected to do and is not tempted to hurry. He gets 
to sleep several hours before midnight at the time when sleep is most refreshing, and 
after a rights rest early next morning, he is in good health and spirits for the labour of 
the next day. 
a) What advantage does an early riser have over others?         2 
b) Why should one take exercise in the morning and begin work so early?    2 
c) What are the uses of going to sleep long before midnight?       2 
d) Suggest a suitable title for the passage.             2 
e) Write opposites of the following words: 

i) Advantage  ii) Beginning   iii) Refreshing  iv) Fresh    1x4  

  f) Make sentences with the following words: 
   i) Fresh    ii) Energy   iii) Distractions        1x3 

 



UNIT-II 

Q.4 Outline the process of perception and suggest ways to make perception more effective.
                         15 

 
Q.5 What are the attitudes which exist in organizations and how can they be improved? 

                           15 

UNIT-III 

Q.6 Who is your favourite leader? What skills of his/her have impressed you and why?  15 
 
Q.7 Outline the elements of an effective speech. What factors of voice modulation are 

beneficial for a good voice for a speech?                15 

UNIT-IV 

Q.8 Write a complaint letter to “Amazon.com” from where you had ordered some clothes. 
Mention the wrong size, faded colour and what you want from them.       15 

 
Q.9 Write a claim letter to the insurance company for your car which was damaged in an 

accident. Mention everything about your car and its condition.         15 
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FINANCIAL ACCOUNTING-III (CH-3.6K) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2  
Note:  Attempt FIVE questions in all; taking at least FOUR questions from PART-B.  

Q.1 is compulsory from PART-A. All questions carry equal marks. 

PART-A 

Q.1 XYZ Limited purchased a new machinery on 1 Aug 2013 for Rs 10,00,000/-. The 
company incurred following expenditure in connection with the purchase: 

  
 
 
 
 
 
 
 
 XYZ Limited has taken a loan from a financial institution for Rs 6,00,000/- at 10% rate 

of interest per annum. The machinery is expected to be ready for use by  
31st Mar 2014. 
You are required to: 
a) Calculate the cost at which machinery should be capitalized.         10 
b) Pass necessary journal entries in the books of XYZ Limited showing the effect of 

capitalization of cost of machinery.                10 

PART-B 

Q.2 Use the following information in relation to a construction contract: 
 Contract revenue           Rs 6,00,000/- 
 Cost incurred to date          Rs 1,20,000/- 
 Estimated Costs to complete     Rs 3,60,000/- 
 Work certified to date       Rs 1,20,000/- 
 Percentage of completion is measured on Cost basis. Calculate: 
 a) What is the percentage of completion?             7 
 b) How much revenue and cost is recognized for the year?        7 
 c) How much is the profit or loss recognized for the year?        6 
 
Q.3 On 1 Apr 2013 XYZ Limited revalued its office equipment to Rs 20,00,000 having 4 

years of useful life. Revaluation reserves as on 1 Apr 2013 was Rs 3,60,000. As at 31 
Mar 2015, recoverable amount of office equipment amounted to Rs 6,00,000 and 
excess depreciation on account of revaluation amounted to Rs 2,00,000. Further, ABC 
Limited follows straight – line basis of deprecation. 

 Calculate the impairment loss and its accounting treatment in the books of XYZ Limited.
                         20 

 
Q.4 a) Explain the accounting treatment of Operating Lease in the books of Lessee and 

Lessor.                        10 
 b) Differentiate between revenue and income.            5 
 c) How to recognize revenue from interest? Explain with the help of an example.  5 

Particulars Amount (Rs) 

Purchase Cost 8,00,000/- 

Freight 10,000/- 

Transit Insurance 2,000/- 

Import Duty (Non-refundable) 10,000/- 

Installation charges 1,14,000/- 

VAT 8% of purchase price 



 
Q.5 a) List down the seven situations in which lease are classified as finance lease.    10 
 b) On 1 Apr 2011, Sneh Limited Purchased a machine for Rs 5,00,000/-. Sneh Limited 

charges depreciation on SLM basis at 20% p.a. On 31 Mar 2014, management of 
Sneh Limited decided to sell the machine for Rs 250,000/-. 

  Calculate Profit or loss on disposal of machine.             10 
 
Q.6 a) An entity incurred Rs 500,000/- on formulation, design, evaluation, and final 

selection of some possible alternatives for improved systems or services. The 
product is in the research phase. 

  Can entity capitalize the above mentioned expenditure as an intangible asset?    10 
 b) An entity had incurred Rs 700,000/- in the past three years to develop a drug to 

treat swine flu which was charged to Profit and Loss account since recognition 
criteria for capitalization was not met. 

  In the current year, the product has reached development phase and an amount of 
Rs 300,000/- was spent during the year. 

  Answer the following questions: 
  i) What will be the treatment of expenses incurred in the development phase? 5 
  ii) Can the amount charged to Profit and Loss account during research phase in the 

past years eligible for reversal in the current year?        5 
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ELEMENTS OF COMPUTERS AND PROGRAMMING (CS-101) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer the following: 

 a)    210 ?8125.0                       2 

 b)    1016 ?8.4 CD                      2 

 c) Multiply  210110  by  21101                  2 

 d) Subtract  2101100  from  21000101                2 

 e) What is EBCDIC?                    2 
 f) What is the difference between while and do-while loop?         2 
 g) What do you mean by formal and actual arguments?          2 
 h) Define ternary operator with its syntax.              2 
 i) What is the difference between compiler and interpreter?         4 

PART-A 

Q.2 a) Explain block diagram of a computer in detail.              10 
 b) Explain different types of secondary storage devices in detail.         10 
 
Q.3 a) What are the merits and limitations of high level languages?        8 
 b) Differentiate between an algorithm and a flowchart. Draw a flow chart that 

generates the Fibonacci series.                   12 
 
Q.4 a) Write a program that reads a positive integer and does the following operations: 
   i) If the number is even, then divide by 2. 
   ii) If the number is odd, then multiply by 3 and add 1. 
   iii) Repeat steps (i) and (ii) until the number has value=1. 
   iv) Print out each value generated in steps (i) and (ii). 
   v) Print total number of iterations performed in the program.         12 
  b) Write a program to find transpose of a matrix.                8 

PART-B 

Q.5 a) Explain call by value and call by reference with the help of a program.       10 

  b) Define recursion. Write a program that computes yx  with the help of recursive 

function.                         10 
 
Q.6 a) Differentiate between character and strings. Explain string handling functions with 

syntax.                         12 
  b) Write a program that illustrates the usage of pointer to a string.           8 
 
Q.7 a) Explain error handling during file operations in detail.            10 
  b) Explain unformatted and formatted file input / output operations with the help of a 

program.                         10 
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INTRODUCTION TO COMPUTER SYSTEMS (CS-102A) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write short notes on: 
 a) Digital and analog computers. 
 b) SRAM and DRAM. 
 c) Internet. 
 d) Read only memory. 
 e) Pen drive. 
 f) Mnemonic. 
 g) Hardware. 
 h) Real time operating system. 
 i) Main memory. 
 j) Spam.                        2x10 

PART-A 

Q.2 a) What is a computer? Explain basic components and functions of computer system.
                           10 

 b) Convert: 

  i)  211100101  =  
10

?  

  ii)    210 ?725.0   

  iii)    108 ?721   

  iv)    162 ?001011110101111    

  v)    810 ?89                      2x5 

 
Q.3 a) Write short notes on: 
  i) Keyboard.   ii) Mouse.   iii) Printer .           10 
  b) Explain the following: 
  i) Hard disk.   ii) Floppy disk.  iii) CD-ROM.           10 
 
Q.4 a) What do you understand by a programming language? Explain the difference 

between high level and low level programming languages.         10 
 b) What do you mean by a software? Explain various categories of software.     10 

PART-B 

Q.5 a) Write short notes on: 
  i) DOS  ii) UNIX  iii) LINUX  iv) Windows           10 
 b) Explain the function of an operating system. Differentiate between 

multiprogramming and multitasking.                10 
 
Q.6 a) What is a computer network? Why do we need it?          4 
 b) Differentiate between LAN, MAN and WAN.            6 
 c) Explain the following networking devices: 
  i) Hub  ii) Switch  iii) Bridges               10 
 



Q.7 a) What do you understand by computer security. Explain the security threats in 
computer system.                     10 

 b) Write short notes on: i) Intruders  ii) Hackers           10 
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PROGRAMMING IN ‘C’ (CS-103) 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the purpose of gets() and puts() functions. 
 b) What is a union? How memory is allocated to a union? 
 c) Enlist various file operations. 
 d) Write the syntax of a conditional operator. 
 e) How two-dimensional array elements are stored in memory? 
 f) What is a data type? Write different data types in C. 
 g) What is recursion? 
 h) Differentiate between while and for loop. 
 i) Define a pointer. 
 j) What will be the output of following program: 
   main ( ) 
   { 
    int a=5, b; 
    b=a>10; 
    printf (“a=%d”, b=%d”,a,b); 

   }                        2x10 

PART-A 

Q.2 a) Write a C program to check whether a given number is a prime or not.      10 
b) If all break statements are removed from all cases of switch statement; how does it 

affect the functionality of switch statement? Give an example.      5 
 c) Describe nested if statement with an example.           5 
 
Q.3 a) Explain the following string handling functions: 

 i) strcpy( )  ii) strrev( )  iii) strlen( ) 
Also write a program that uses all these functions.          6 

b) Write a program to count the number of vowels, blanks and consonants in a given 
text.                       7 

c) Write a program to add two 2-D arrays.             7 
 
Q.4 a) What is structure? Why is it used? Explain with an example.       7 
 b) What is the difference between two member access operators '  ’ and ‘ ’?  3 

 c) Explain array within structure with an example.             10 

PART-B 

Q.5 a) What is pointer arithmetic? How is it performed? Explain with an example.     10 
b) Explain array of pointers with an example.              10 

 
Q.6 a) Write a C program to copy a text file to another text file.          10 

 b) Explain the following with an example: 
  i) getc()  ii) putc()  iii) fscanf()  iv) ferror() v) fopen()      10 
 



Q.7 a) Write difference between function prototype, function definition and function call in 
C.                          5 

b) Write a recursive function to print factorial of a number.          10 
  c) Explain the difference between call by value and call by reference.        5 
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PROGRAMMING IN ‘C’ (CS-103) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Explain the statement #include<stdio.h>. 
 b) Enlist the different format specifiers in C. 
 c) Explain fopen() function with example. 
 d) How do you declare a structure? Give its syntax. 
 e) Explain the difference between a variable and a constant. 
 f) What is the use of strcat() function? 
 g) What do you understand by pointers? 
 h) Explain the break statement, with example. 
 i) What is the significance of return statement? 
 j) Define an array. Give its example.              2x10 

PART-A 

Q.2 a) Explain: for loop, while loop, with the help of an example for each.     10 
 b) Explain the primary datatypes in C.                3 
 c) Write a program in C to reverse digits of a number, entered as input through 

keyboard.                        7 
 
Q.3 a) Discuss the declaration and initialization of an array. WAP to print the even and odd 

numbers from an array of integers.              10 
 b) Discuss strrev() and strcpy() string functions and write a program in C for each 

function discussed.                   10 
 
Q.4 a) Elaborate how structure elements are stored in memory. Write a program and 

explain the concept of array of structures in C.           12 
 b) Discuss the difference between a Union and a Structure. Write a program in C to 

implement a Union.                     8 

PART-B 

Q.5 a) Write a program in C to implement pointer to an array.        10 
 b) Explain the significance of * and & operators in pointers. Write a C program to 

implement pointer to a pointer.               10 
 
Q.6 a) Explain the difference between call by value and call by reference, with the help of 

an example.                     10 
 b) What do you understand by recursion? Write a program in C to find the factorial of a 

number, using recursion.                 10 
 
Q.7 a) Explain the following operations on a file in detail: 
  i) Opening an existing file      ii) Reading from a file 
  ii) Writing to a file        iv) Closing a file       10 
 b) Write a program in C to count the number of characters, spaces, tabs and newlines 

in a file.                      10 



End Semester Examination, May 2015 
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INTRODUCTION TO OPEN SOURCE SOFTWARE AND OPEN STANDARDS 
(CS-104) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Give at least four examples of open source projects. 
 b) Give at least four examples of closed source projects. 
 c) What is Brook’s law? 
 d) Write down a few drawbacks of open standards. 
 e) Briefly explain: i) IT @ school  ii) Mozilla 
 f) What is HTML? How it is related to an open source? 
 g) What is Ernie ball and LIC? Explain in the context of open source. 
 h) How do standards help industry? 
 i) What is UNIX? Is it open source? 
 j) Can open source projects be commercialized? Give comments.       2x10 

PART-A 

Q.2 a) What are Dejure and Defacto standards? Explain with the help of diagrams and 
examples.                        15 

b) Adopting standards provides many benefits to industry. But why still many industries 
not ready to adopt standards?             5 

 
Q.3 a) What are early adopters? Explain.               5 

b) Write short notes on: 
 i) Open standards. 
 ii) Closed standards.                  7½x2 

 
Q.4 a) What is the need of standards in today’s industry?          5 

b) If an industry finds a standard useful to be adopted, what should be the steps to 
adopt this standard globally.                  15 

PART-B 

Q.5 a) Write in brief: 
 i) Apache software foundation. 
 ii) Open source Browsers.                 7½x2 
b) Write a short note on history of open source.           5 
 

Q.6 a) Differentiate between open source and closed source software.        15 
 b) What is the future of open source softwares?           5 
 
Q.7 a) Explain the types of testing which can be performed on open source projects.    20 
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WEB PROGRAMMING THROUGH PHP AND HTML (CS-205) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) List any four features of PHP. 
 b) How PHP is installed? 
 c) Differentiate between echo and print. 
 d) List down the types of operators in PHP. 
 e) What is for each loop? 
 f) What is the purpose of include and require? 
 g) How is an associative array declared? 
 h) List down the functions to sort an array in ascending order. 
 i) What is a constructor? 
 j) What is the primary use of XML?               2x10 

PART-A 

Q.2 a) Demonstrate the use of isset(), unset() and empty() with example.     10 
 b) Calculate the area of a circle in PHP embedded in HTML. Also write appropriate 

comments.                     10 
 
Q.3 a) Write a program in PHP to check whether a given character is vowel or not using  

if-else.                       10 
 b) Write a program in PHP to swap two numbers using call by value.     10 
 
Q.4 a) Create an array and show outputs by applying count(), implode(), explode(),  

array-flip() functions.                  10 
 b) Create a file and store the details of two employees into it.       10 

PART-B 

Q.5 a) What is an exception? How is it handled? Give an example of multiple catch blocks.
                        10 

 b) Discuss the various features of Java. What is the process of building and running 
Java application programs?                 10 

 
Q.6 a) What are events in JavaScript? Write a code for the dialog boxes in JavaScript. 10 
 b) What is DTD? Create an XML file to store the details of three students.    10 
 
Q.7 a) Write a short note on PHP frameworks.               6 
 b) What are the various session tracking mechanisms?           6 
 c) How will you create a table in SQL? Discuss the various constraints on table data 

giving examples.                      8 
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DISCRETE STRUCTURES (CS-301) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define De-Morgan’s laws for sets. 
 b) Explain G.P. series with example. Also give the formula for sum of n terms. 
 c) Determine the dual of each of the following: 

  i)    qpqp  ~~        ii)       fpsqqp  ~~  

  (Here f means false) 
 d) In how many ways can these letters a, b, c, d, e, f, be arranged in a circle? 

 e) Solve the difference equation 044 21   rrr aaa . 

 f) Define Isomorphism with an example. 
 g) Give an example of a graph with six vertices that has no cut-points. 
 h) Define the following terms: 
  i) Binary Tree.         ii) Full Binary Tree. 
 i) Find the probability of getting a sum of 5 or 7 in toss of two dice. 
 j) What do you understand by a relation? Give example.          2x10 

PART-A 

Q.2 a) Prove that      CABACBA  .             5 

 b) Let R be the relation   123:,  yxyxR .  

  i) Write R as the set of ordered pairs. 

  ii) Find: Domain of R ,  Rang of R , 1R .            5 

 c) If             ,,,,,,,,,,,,,, dcbddccaaaRdcbaB          addcccabS ,,,,,,,  find: 

  i) ROS    ii) SOR    iii) ROR    iv) SOS    4 
 d) Define the following terms: 
  i) Disjoint sets.        ii) Bijective function. 
  iii) Into functions.                   6 
 
Q.3 a) Construct the truth table for the following: 

  i)        cbcaba  ~  

  ii) CBA                        10 

 b) From the following formulae, find out tautology, contradiction and contingency: 

  i)      HJIH ~  

  ii)        ppp ~                  10 

 
Q.4 a) Two cards are drawn from a pack of 52 cards, one after the other without 

replacement. Find the chance that one of these cards is an ace and other is a queen 
of opposite shade.                   10 

 b) How many permutations can be made out of the letters of the word “Basic”? How 
many of these?  

  i) Begin with B.        ii) End with C. 
  iii) B and C occupy the end places.                10 

PART-B 



Q.5 a) Solve the difference equation and find out the total solution: 

  r

rrr raaa 2344 21                      10 

 b) Solve the recurrence relation 265 12   rrr aaa by generating function with initial 

conditions 10 a and 21 a .                  10 

 

Q.6 a) Consider  17,13,11,7,5,1G  under multiplication modulo 18. Construct the 

multiplication table of G.                 4 
 b) Define the following terms: 
  i) Field.     b) Order of group.    c) Monoid.    d) Ring. 
  e) Abelian group.                     10 

 c) Consider an algebraic system  ,  where  is the set of rational numbers and   is 

the binary operation defined by  baabbaba , . Determine whether  ,  

is a group.                    6 
 
Q.7 a) Define the following: 
  i) Cut points and bridges.      ii) Eulerian path. 
  iii) Weighted graph.                   6 
 b) Consider the binary tree T in figure find: 
 
   
 
 
  i) Depth ‘d’ of T.        ii) Descendents of B. 
  iii) Preorder and in order.                 4 
 c) Use Kruskal’s algorithm to find minimum spanning tree for the following graph: 
 
 
 
 
 
                            10 
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DISCRETE STRUCTURES (CS-301A) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 a) Draw the Venn diagram for ccc CBA  . 

 b) Define a conditional statement with an example. Also give the truth table of the 
connective. 

 c) Prove that    CBACBA  . 

 d) Write the negation of the statement “2 is even and -3 is negative”. 
 e) What is the probability of getting 53 Sundays in a leap year? 
 f) How many committees of three people can be formed from eight people? 
 g) Define order of the recurrence relation. Write the order of the recurrence relation: 
  1,0,0,

1012   aanaaa nnn  

 h) What do you understand by a coset? Give an example. 
 i) Define the following terms with an example: 
  i) Cut set  ii) Full binary tree 
 j) Give an example of graph that has neither an Euler circuit nor a Hamiltonian circuit.

                        2x10 

PART-A 

Q.2 a) If P  and Q  are two non-disjoint sets then prove that  QPQPQP   6 

b) If R  and S  are equivalence relations on the set A , show that following are 

equivalence relations: 
 i) SR      ii) SR                8 

c) Consider RCBA   and let BAf :  and CBg :  be defined by   9 xxf  

and   32  yyg . Find the following composition functions: 

 i)  afof   ii)  agog  iii)  bfog   iv)  bgof  v)  4gof  vi)  4fog  6 

 
Q.3 a) State and prove De-morgan’s law for propositional logic.        5 

 b) Using truth table, verify that the proposition    qpqp  ~  is a contradiction. 

                        5 
b) Determine whether the following is a tautology, a contradiction or a contingency: 

        rpqprqp                 10 

 
Q.4 a) Prove by mathematical induction that the sum of the cubes of three consecutive 

integers is divisible by 9.                   10 
b) How many permutations can be made out of the letter of word “COMPUTER”? How 

many of these? 
i) Begin with C 
ii) End with R 
iii) Begin with C and end with R 
iv) C and R occupy the end places                10 

PART-B 

Q.5 a) Solve the difference equation by method of generating functions: 



   r

rrr aaa 3107 21   , 2r  with boundary condition 00 a , 11 a       10 

b) Solve the recurrence relation: r

rrr raaa 22 2

12              10 

 
Q.6 a) Define the following terms with an example: 
  i) Abelian group 
  ii) Field 
  iii) Rings 
  iv) Integral domain  
  v) Homomorphism                   2x5 
 b) State and prove Lagrange’s theorem.              6 
 c) Consider the binary operation   on Q , the set of rational numbers, defined: 

   aabbaba  , Qb  

  Determine whether   is associative.              4 
 
Q.7 a) Draw a unique binary three when the inorder and preorder traversals are given as 

follows: 
 

In order Q B C A G P E D R 

Preorder G B Q A C P D E R 

                          5 
 b) Compute the shortest distance between K and L using Dijkstra’s algorithm. 

             7 
 c) Discuss the following terms with examples: 
  i) Isomorphic graph 
  ii) Complete binary tree 
  iii) Bridges 
  iv) Regular graph                   2x4 
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DATA STRUCTURES AND ALGORITHMS (CS-302) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Explain LL rotation of an AVL Tree. 
 b) Draw a binary search tree if the element is inserted in the following order: 
   50, 72, 96, 94, 107, 26, 12, 11, 9, 2, 10, 25 
 c) How collision occurs in a hashing mechanism? 
 d) What is the indegree and outdegree of a node? 
 e) What is the complexity of quick sort in best case, average case and worst case? 
 f) What is the advantage of doubly linked list? 
 g) List any four applications of a queue. 
 h) Write prefix and postfix expression corresponding to the given infix expression: 

       GEDCBA  /  

 i) What are the two ways to implement the priority queue? 
 j) Define time complexity and space complexity.            2x10 

PART-A 

Q.2 a) Explain the static and dynamic implementation of a data structure.     5 
 b) Write an algorithm to generate factorial of a number using recursion.    5 
 c) Write an algorithm to convert infix expression into prefix expression. Consider the 

following expression for conversion:    EDCBA ^ .          10 

 
Q.3 a) What is a double ended queue? Write an algorithm to perform insertion and deletion 

operation at both ends.                 10 
 b) Write an algorithm to insert an element after a given node B in the linked list. The 

location of the node B is given by a pointer LOC. 

         10 
 
Q.4 a) What is a balanced search tree? Explain LL and RR rotation of ABL tree with a 

suitable example.                   8 
 b) Write an algorithm for in-order traversal of binary tree. Also give a suitable example.

                      6 
 c) Draw a binary tree if the following sequence of in-order and pre-order is given: 
   Pre-order : G, B, Q, A, C, K, F, P, D, E, R, H 
   In-order : Q, B, K, C, F, A, G, P, E, D, H, R        6 

 

PART-B 



Q.5 a) Write a Krushkal algorithm to find the shortest path, consider the following graph to 
apply Krushkal algorithm. 

                     10 
 b) What are the various ways to represent the graph?         5 
 c) Write an algorithm for depth first search traversal.          5 
 
Q.6 a) Write an algorithm for insertion sort. Also calculate its time complexity.      10 
 b) Write an algorithm for merge sort. Consider the following list to apply merge sort:

 6, 78, 90, 12, 13, 45, 10, 70                 10 
 
Q.7 a) Write an algorithm to search an element using linear search.         10 
 b) What is the need of a Hashing mechanism? Explain all the methods to calculate 

address using the Hash function.                 10 
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COMPUTER ARCHITECTURE AND ORGANIZATION (CS-303) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Explain different memory parameters. 
 b) Explain any two addressing modes. 
 c) What is cache memory? Explain its need. 
 d) What is the need for memory hierarchy? 
 e) Define ISA. 
 f) What does the following statement represent: 

  i) ACshrAC     ii)  0ACE   

 g) Explain control address register. 
 h) Explain software interrupt. 
 i) What is microprogram? Explain. 
 j) Differentiate sequential and combinational circuit.         2x10 
 

PART-A 
 
Q.2 a) What is stored program concept? Explain.               5 
 b) Draw logic diagram of half adder and full adder with truth table.        10 
 c) Write short note on:  i) MIPs   ii) MFLOPs         5 
 
Q.3 a) Explain the important features of CISC based system architecture.       10 
 b) What is instruction set format? Also give a short note on data transfer operations on 

instruction set.                     10 
 
Q.4 a) Explain Fetch-decode-execute cycle.                10 
 b) How performance can be enhanced using pipelining?         5 
 c) Explain design of control unit.                5 
 

PART-B 
 
Q.5 a) Discuss types of mapping procedures used when considering the organization of 

cache memory.                       8 
 b) Explain main memory and its types? Can we expand memory? Justify your answer.

                          12 
Q.6 a) Briefly explain instruction level and processor level parallelism? Also write difference 

between both.                   12 
 b) Explain Amdahl’s law with example.              4 
 c) Differentiate pipelining and super scaling.            4 
 
Q.7 a) Explain microprogram sequencer.               8 
 b) What is control memory? Explain its need.            7 
 c) Give any five memory reference instructions.           5 
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COMPUTER ARCHITECTURE AND ORGANISATION (CS-303A) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Differentiate between combinational and sequential circuits. 
 b) What is an instruction format? 
 c) Explain register reference instructions. 
 d) What do you mean by a microprogram? 
 e) Explain micro-programmed control. 
 f) Explain a sequencer. 
 g) Define seek time and rotational delay. 
 h) Define cache hit and cache miss. 
 i) What is pipelining? 
 j) Explain super scaling.                  2x10 

PART-A 

Q.2 a) What is a stored program control concept?              5 
 b) Explain how computer is organized structurally.             5 
 c) What is a sequential circuit? Explain the adder and subtractor circuit with a diagram.

                        10 
 
Q.3 a) What is the difference between data transfer instruction, data manipulation 

instruction and program control instruction? Explain in detail.       12 
 b) Explain various addressing modes with example in detail.          8 
 
Q.4 a) What is the role of register in CPU architecture?            5 
 b) Explain fetch-decode-execute cycle.                5 
 c) Explain detailed data-path of a typical register based CPU.       10 

PART-B 

Q.5 a) Explain design and implementation of a control unit.         12 
 b) What do you mean by program interrupt? Explain different types of interrupts with 

an example.                       8 
 
Q.6 a) What is a cache memory? Why do we need it? Explain different ways of cache 

mapping.                      12 
 b) What is memory hierarchy? Why do we need memory hierarchy?       8 
 
Q.7 a) How throughput can be increased by parallelism? Explain types of computers.    8 
 b) State Amdahl’s law with an example.                5 
 c) Differentiate between instruction level parallelism and processor level parallelism. 

                          7 
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OBJECT ORIENTED PROGRAMMING SYSTEMS (CS-304) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is procedure oriented programming? What are its main characteristics? 
 b) Define polymorphism. Explain its different types. 
 c) When do we declare member of a class static? Explain with a program. 
 d) What is the difference between private, public and protected visibility modes in 

inheritance? Explain with example. 
 e) Describe classes for file stream operations with diagram.          4x5 
 

PART-A 

Q.2 a) Explain the basic concepts of object oriented programming in detail.    12 
 b) Write short notes on: i) Abstract classes  ii) Container classes      8 
 
Q.3 a) Differentiate default and parameterized constructor. Explain constructor overloading 

with a program.                    10 
 b) Explain the concept of virtual function with the help of an example.     10 
 
Q.4 a) What do you mean by overloading of operators? What are the rules the govern 

operator overloading? Write a program in C++ to overload binary operator.  13 
 b) What is a friend function? What are the merits and demerits of using friend 

functions?                            7 
 

PART-B 

Q.5 a) What do you mean by inheritance? Describe in brief various types of inheritance. 
Explain hybrid inheritance with an example.                12 

 b) What is ambiguity resolution in inheritance? How it can be resolved?      8 
 
Q.6 a) What is the difference between opening a file with a constructor function and 

opening a file with open( ) function. Explain both the ways with an example.  12 
 b) Write short notes on: 
  i) File pointers and their manipulations.  ii) Error handling functions     8 
 
Q.7 a) What do you mean by template? Write a program to demonstrate class template. 10 
 b) What do you mean by exception handling? How exceptions are handled in C++? 

Explain with a suitable example.               10 
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OBJECT ORIENTED PROGRAMMING SYSTEMS (CS-304A) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) State the difference between a class and a structure in C++. 
 b) Describe the various classes available for file operations. 
 c) What is a virtual base class? 
 d) How is an exception handled in C++? 
 e) When do we declare a member of a class static? 
 f) Describe the importance of destructors. 
 g) What does ‘this’ pointer point to? 
 h) State the difference between a template and a macro. 
 i) What is a copy constructor? 
 j) How does a procedural language digger from an object-oriented programming 

structure?                     2x10 

PART-A 

Q.2 a) What is procedure-oriented programming? How is it different from object-oriented 
programming?                      7 

 b) Explain basic concepts of object-oriented programming.          7 
 c) Write a program to check if a number is Armstrong or not.         6 
 
Q.3 a) What is a constructor? Can we have more than one constructor in a class? Also list 

some special properties of constructor function.            6 
 b) What is a virtual function? Why do we need virtual functions? What are the 

implications of making a function a pure virtual function? Give a suitable example.
                        12 

 c) What is an abstract class?                   2 
 
Q.4 a) What is polymorphism? Explain with an example. Also discuss how can we 

implement run-time polymorphism.                6 
 b) What do you mean by operator overloading? Write a program for overloading binary 

plus operator.                    12 
 c) List the operators which cannot be overloaded.             2 

PART-B 

Q.5 a) Explain multilevel inheritance with an example.           10 
 b) How constructors are used in a derived class? Explain with a suitable example. 10 
 
Q.6 a) What are streams? How streams are used in reading from and writing data into 

files? Explain with the help of a diagram.               8 
 b) Describe the way by which we can detect end-of-file condition successfully.    2 
 c) Write a program to read data from two different files simultaneously and show it on 

the console as output.                  10 
 
Q.7 Write short notes on: 



 a) Class templates                      8 
 b) Exception handling                     7 
 c) Advantages of exception handling                 5 
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DATABASE MANAGEMENT SYSTEMS (CS-305) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define object oriented databases. 
 b) Define conceptual view. 
 c) Differentiate between weak and strong entity set. 
 d) Define tuple calculus. 
 e) Define the concept of primary and foreign key constraints. 
 f) Write advantages of sequential file organization. 
 g) Define parallel databases. 
 h) Explain shadow paging. 
 i) Why should NULL’s in a relation be avoided as far as possible? 
 j) What is difference between where and having clause?        2x10 
 

PART-A 

Q.2 a) What are the responsibilities of database administrator?         7 
 b) Difference between file processing system and DBMS.          8 
 c) Write short note on object relation model.             5 
 
Q.3 a) Draw an ER diagram for library management. State the rules to reduce an ER diag 

to database tables. Reduce the ER diagram for the library database into database 
tables.                          12 

 b) Differentiate between logical and physical data independence.       4 
 c) Explain superkeys and candidate keys.              4 
 
Q.4 a) In what sense does relational calculus differ from relational algebra and in what 

sense they are similar.                   6 

  b) Discuss the meaning of existential quantifiers    and universal quantifier   .  6 

  c) Explain left, right and inner join with example.            8 
 

PART-B 

Q.5 a) Create two relations, EMPS and DEPTS as follows: 
    EMPS (EMP_No, NAME, SALARY, DEPT_No) 
    DEPTS (DEPT_No, DNAME, MANAGER) 
   Express the following integrity constraints in SQL: 
   i) No employee earns more than Rs. 50,000.            4 
   ii) No employee in DEPT_No 50 earns more than 5000.         4 
  b) Explain multivalued dependencies and also describe 4NF with example.     6 
  c) Consider the following relation: 
    CAR_SALE (Car#, Date_sold, salesman#, Commission%, Discount_amt) 
   Assume that a car may be sold by multiple salesmen and hence {Car#, Salesman#} 

is the primary key. 
   Consider the following dependencies: 



    Date_sold   Discount_amt 

    Salesman#   Commission% 

   Based on the P.K, is the relation is 1NF, 2NF or 3NF. Why or why not? How would 
you successively normalize it completely.             6 

 
Q.6 Write short note on: 
  a) Index sequential files                   7 
  b) Direct files                      7 
  c) B-Trees index files                    6 
 
Q.7 a) Define a transaction and its desirable ACID properties. Explain the problem of dirty 

read by giving an eg.                   8 
  b) What are transaction commit points and why are they important?      4 
  c) Explain conflict serializability and testing of conflict serializability with example.  8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third / Fourth Semester 

DATABASE MANAGEMENT SYSTEMS (CS-305A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Explain different category of DBMS users. 
 b) Explain entity and referential integrity constraints. 
 c) What do you mean by aggregation? Explain with a diagram. 
 d) Define attributes. Explain different types of attributes with example of each. 
 e) What benefits are provided by strict two-phase locking protocol? What are its 

disadvantages?                    4x5 

PART-A 

Q.2 a) What are the basic components of a DBMS?            8 
 b) Explain the advantages of DBMS over a traditional file system.      7 
 c) Describe three schema architecture of DBMS.           5 
 
Q.3 a) Compare the three traditional data models. Which is the best model and why?    12 
 b) Write short notes on the following: 
  i) Data independence.   ii) Strong and weak entities.       2x4 
 
Q.4 a) What are f.d.s? Explain inference rules for f.d.s.             8 
 b) Define normalization and why it is done. How does BCNF differ from 3NF? Why it is 

considered a stronger form of 3NF?                7 
 c) Discuss insertion, deletion and modification anomalies. Why are they considered 

bad? Illustrate with an example.               5 

PART-B 

Q.5 a) What is meant by union compatibility? Discuss various set-theoretic operators in 
relational algebra.                   8 

 b) Consider the relation: 
  Teach (Name, Address, Course) 
  Based on the above relation, write the following queries in relational algebra. 
  i) Print all the information about teachers who are teaching the DBMS course. 
  ii) Print the names and addresses of those teachers who teach DBMS. 
  iii) Select the teacher with name ‘Vijay’ teaching the course ‘MIS’.     2x3 
 c) Explain different types of JOINS.               6 
 
Q.6 Explain the following: 
 a) B-trees index files.                     10 
 b) Clustering index and multi-level indexing.              10 
 
Q.7 a) Define a transaction and its desirable ACID properties. Explain the problem of dirty 

read by giving an example.                   10 
 b) What is deadlock? How deadlock occurs? How would one to prevent deadlocks? 

                          10 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

DATA STRUCTURES USING JAVA (CS-306) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Explain abstract data type. 
 b) What is multi-level inheritance? Explain with an example. 
 c) Give overflow and underflow conditions of a circular queue. 
 d) What do you understand by tail and head recursion? 
 e) What is IO exception? 
 f) What is a threaded tree? 
 g) What is polymorphism? 
 h) Define time complexity. Give the complexity of bubble sort. 
 i) Give the pre-order traversal of given binary tree: 

   
 
 j) What is Min-Heap?                    2x10 

PART-A 

Q.2 a) What is a data structure? Differentiate between primitive data structure and  
non-primitive data structure. Explain also the various data types used in primitive 
and non-primitive data structure.                 10 

 b) Define an array. Write a program to insert and delete an element from the linear 
array.                         10 

 
Q.3 a) What is an exception? How the exception is handled in Java? Explain with an 

example.                        10 
 b) What are objects? How are they created? Write a class to represent the employee 

record. Also write the main program to implement it.           10 
 
Q.4 a) Convert the given infix expression into postfix form showing stack status after every 

step. 

      HGFEDCBA  ^                  10 

 b) Write an algorithm to insert and delete an element from linear queue.      10 

PART-B 



Q.5 a) Define complexity of an algorithm and explain different asymptotic notations to find 
complexity.                      10 

 b) Explain hashing technique and its limitation. Also explain the principle criterion for 
overcoming the limitation of hashing.                10 

 
Q.6 a) What is a merge sort? Write an algorithm for merge sort and derive its runtime 

complexity.                       10 
 b) Write an algorithm to search an element using binary search. Consider the following 

list of elements to search an element: 
   97, 10, 11, 12, 23, 65, 84, 97, 100, 125              10 
 
Q.7 a) What is binary search tree? Write an algorithm to insert an element in BST.     10 
 b) What is a heap sort? Write an algorithm for a heap sort.          10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Seventh Semester 

COMPUTER NETWORKS (CS-401) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) List the main features of local area network. How is it different from wide area 

N/W.?  
 b) What are networking devices? Write down features of at least 3 devices.  
 c) With the help of a diagram draw the MAC layer format. 
 d) What is IP addressing? Using a diagram show how blocks are formed in class A. 
 e) List the main features of TCP protocol.             4x5 

PART-A 

Q.2 a) Explain OSI model in detail.                  15 
 b) Define topology. Compare and contrast star and tree topology.      5 
 
Q.3 a) What is ALOHA? Draw the flow chart for CSMA/CD and explain any one controlled 

access method.                      15 
 b) Draw layered architecture of fast Ethernet.            5 
 
Q.4 a) Explain SONET in detail.                   15 
 b) Write a brief note on ISDN.                5 

PART-B 

Q.5 Explain in detail any two IP protocols.                20 
 
Q.6 Write short notes on any two of the following: 
 a) HTTP 
 b) DNS 
 c) SMTP                         20 
 
Q.7 What is cryptography? Explain the architecture and applications of internet security 

protocol.                         20 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fourth / Seventh / Eighth Semester 

COMPUTER NETWORKS (CS-401A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Categorize and explain the four basic topologies in terms of line configuration. 
 b) State the difference between CSMA and CSMA/CD. Why is CSMA/CD more efficient 

than CSMA? 
 c) Explain the term byte-interleaving in context of SONET. What is ADM? 
 d) Briefly explain any two IP routing protocols. 
 e) What is the purpose of FTP? What kind of file types can it transfer?     4x5 

PART-A 

Q.2 a) What is modulation? Discuss various types of modulations in detail.       10 
 b) Differentiate between TCP/IP model and OSI reference model.      6 
 c) Write short notes on: 
  i) Switches. 
  ii) Routers.                     4 
 
Q.3 a) Discuss the frame format of Ethernet. Explain each field and give the physical layer 

specification of all type of Ethernet.              10 
 b) Give the layered protocol architecture of IEEE 802.11 standard, giving functionality 

of MAC sublayer.                      10 
 
Q.4 a) Discuss frames relay technology in detail. Also draw and explain the frame format 

and its architecture.                     10 
 b) Discuss the types of ISDN services. What types of channels are used in ISDN? How 

is ISDN different from B-ISDN?                10 

PART-B 

Q.5 a) Explain the protocols used for mapping between physical and logical addressess. 
State the steps involved in the process and also mention the cases along with 
addressing.                       10 

 b) “IP is an unreliable and connectionless protocol but a best service delivery service”. 
Justify the statement; also compare the two versions of IP protocol.  5 

 c) Write a short note on Mobile IP.               5 
 
Q.6 a) Describe the role of HTTP. Compare SMTP and IMAP in detail.        10 
 b) Explain why VOIP has become important in new era of Internet.        10 
 
Q.7 a) Explain the role of firewall in network. What are various firewall architectures and 

types? Explain.                      10 
 b) What do you understand by term cryptography? Differentiate between symmetric 

and asymmetric key cryptography.                10 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fourth / Seventh / Eighth Semester 

COMPUTER NETWORKS (CS-401) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What do you mean by the term computer network? Give an example. 
 b) What is the relationship between a switch nd a bridge? 
 c) Compare a piconet and a scatternet. 
 d) Explain the ATM layers. 
 e) Explain interior gateway routing protocol. 
 f) What is the purpose of FTP? 
 g) Discuss the issues related to mobile IP. 
 h) What are the two types of firewalls? Explain. 
 i) What do you mean by virtual LAN? 
 j) Describe the addressing system used by SMTP.            2x10 
 

PART-A 

Q.2 a) Explain in detail TCP/IP reference model.              10 
 b) What do you mean by multiplexing? Explain its types with suitable example.    10 
 
Q.3 a) What is the difference between Gigabit Ethernet and 10 Gigabit Ethernet?   5 
 b) What do you mean by hidden and exposed station problem? Explain with suitable 

example.                      5 
 c) Explain ALOHA and CSMA protocols. How CSMA/CD improve the performance of 

CSMA? Explain.                      10 
 
Q.4 Explain following with frame format: 
 a) Frame relay                     5 
 b) SONET                      5 
 c) ISDN                       5 
 

PART-B 

Q.5 a) Discuss the various classes of IP addresses. Discuss in brief IPv6.     8 
 b) What is DNS? Explain with neat diagram.            4 
 c) Write short note on:   i) ICMP   ii) RIP         8 
 
Q.6 a) Compare and contrast three types of WWW documents.        7 
 b) Write a short note on voice over IP.              5 
 c) What are the functions of E-mail and give its format?         8 
 
Q.7 a) What do you mean by IPsec? Explain its protocol and modes with suitable example.

                        15 
 b) Write a short note on SNMP.                5 
 
 



End Semester Examination, May 2015 
B. Tech. – Fourth Semester 

ANALYSIS AND DESIGN OF ALGORITHMS (CS-402) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What do you mean by asymptotic efficiency of an algorithm? 
 b) Define the terms: feasible solution, optimal solution. 
 c) Differentiate between iteration and recursion using an example. 
 d) Discuss time and space complexity for a given algorithm. 
 e) Discuss dynamic programming approach for designing algorithms. 
 f) List any two properties of NP-problems. 
 g) Define the term backtracking with an example. 
 h) Differentiate between 0/1 knapsack and greed knapsack. 
 i) What is minimum spanning tree? Explain with an example? 
 j) Define boundary function.                  2x10 

PART-A 

Q.2 a) Discuss Master theorem.                 4 
 b) Explain in detail Big-oh, omega and theta asymptotic notations with the help of 

examples.                        12 
 c) Solve the following recurrence relation: 
  Assume: 
  T(1)=1 and T(3)=1 

  n
n

T
n

TnT 


















22
)(                   4 

Q.3 a) Discuss Rabin-Karp string matching algorithm using an example.        10 
 b) Compute prefix function   for the pattern aababca.         6 

 c) Draw the state transition diagram for the pattern ababbaba.       4 
 
Q.4 a) Explain the recursive algorithm for finding maximum and minimum element in a 

given set and analyze its complexity. Compare its complexity when iterative 
algorithm is used instead of recursion.               12 

 b) Write pseudo code for divide and conquer algorithm for sorting using quick sort. 
Show various steps involved in quick sorting of (1, 3, 4, 9, 2, 6, 5, 7).    8 

PART-B 

Q.5 a) Discuss job sequencing with deadlines problem with the help of an example. Write 
the pseudo code for solving the problem using Greedy approach.       10 

 b) Explain Kruskal’s algorithm for constructing minimum spanning tree using Greedy 
approach with the help of an example.               10 

 
Q.6 a) Discuss optimal binary search tree algorithm using dynamic programming with the 

help of an example.                     10 
 b) Explain Longest-common-subsequence problem in detail with the help of an 

example. Discuss how to find longest common subsequence using dynamic 
programming approach.                   10 

 



Q.7 a) Explain 8-Queens problem in detail. Provide an algorithm to solve the problem using 
backtracking.                     10 

 b) Briefly explain NP-hard and NP-completeness with an example.        10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third / Fourth Semester 

PRINCIPLES OF OPERATING SYSTEMS (CS-403) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) How we can recover from deadlock? 
 b) Differentiate between paging and segmentation. 
 c) Explain the different access method in file management. 
 d) Explain the different access method in file management. 
 e) Write performance issues involved in I/O system management.       2x10 
 

PART-A 

Q.2 a) What is system calls? how they play important role in operating systems.     10 
 b) Different between network operating system and distributed operating system. 10 
 
Q.3 a) Draw a process state diagram, why we use medium, long and short term schedules 

in process management.                10 
 b) What is deadlock? What are the methods to prevent deadlock.        10 
 
Q.4 What is page replacement algorithm? How many page faults occur in LRU page 

replacement algo. Using the following reference string (If page size is three): 
    70120304230321201701                 20 
 

PART-B 

Q.5 a) What is the difference between file and directory system? Explain the directory 
structure in detail.                     15 

 b) Write the operations that can be performed on files.         5 
 
Q.6 What is disk scheduling? How much total head cylinders move in SSTF algo. Using the 

given reference string (If the disk head is initially at cylinder at 65): 
   98, 183, 37, 122, 14, 124, 68, 69,                20 
 
Q.7 Explain Windows  XP operating system in following context: 
 a) Kernel module 
 b) Process management 
 c) Scheduling 
 d) Design principles                      20 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third / Fourth Semester 

PRINCIPLES OF OPERATING SYSTEMS (CS-403A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What are different types of operating systems? 
 b) Define a PCB. 
 c) What are the CPU scheduling criteria? 
 d) Define semaphores. 
 e) What are the four necessary conditions for deadlock prevention? 
 f) What is swapping? 
 g) Differentiate between internal fragmentation and external fragmentation. 
 h) Write a short note on transforming I/O request. 
 i) What is a file system? What are different functions of a file system? 
 j) Explain design principles of LINUX operating system.          2x10 

PART-A 

Q.2 a) What is an operating system? What are the services provided by an operating 
system?                        10 

 b) Define the following terms: 
  i) Multiprogramming.        ii) Multitasking. 
  iii) Multithreading.         iv) Multiuser. 
  v) Multiprocessor.                   2x5 
 
Q.3 a) What are schedulers? Explain different types of schedulers.       6 
 b) What is a process? Explain different states of a process with the help of state 

transition diagram.                   8 
 c) What are the advantages and disadvantages of the following CPU scheduling 

algorithms? 
  i) FCFS.      ii) SJF.    iii) Priority.       2x3 
 
Q.4 a) What is race condition? Explain any one synchronization problem.       10 
 b) How we can detect deadlock? Explain the algorithm for deadlock detection.    10 

PART-B 

Q.5 a) What is paging? Explain with the help of a diagram, how logical address is 
converted into physical address in case of paging.          8 

 b) Consider the following page reference string: 
  7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2, 1, 2, 0, 1, 7, 0, 1  

  How many page faults would occur for the FIFO, LRU optimal page replacement 
algorithm with four available frames?                12 

 
Q.6 a) What is disk scheduling? What are the various algorithms for disk scheduling? 

Explain by taking an example.                  10 
 b) What are different allocation methods in files? Explain with their advantages and 

disadvantages.                      10 
 



Q.7 Explain design principle, system component and file system in windows XP operating 
system.                         20 
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B. Tech. – Fourth Semester 

THEORY OF AUTOMATA AND COMPUTATION (CS-404A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) State and prove Arden’s theorem. 
 b) Construct a DFA equivalent to an NDFA whose transition table is defined by: 
 

State a b 

q0 q1, q3 q2, q3 

q1 q1 q3 

q2 q3 q2 

q3 - - 
 

 c) What do you mean CFG? Also, explain its tuples.    

 d) If L is recursive language over Σ, show that L is also recursive. 

 e) Prove that for any transition function  and for any two input string x and y: 

  δ(q, xy)=δ(δ(q, x), y).                  4x5 

PART-A 

Q.2 a) Construct a Mealy machine which is equivalent to the Moore machined defined by 
table: 

 

Present state 
Next state Output 

 a=0 a=1 
→q0 q1 q2 1 
q1 q3 q2 0 
q2 q2 q1 1 
q3 q0 q3 1 

                          6 
 b) Explain properties and limitations of FSM.            4 
 c) Construct a minimum state automation equivalent to a DFA whose transition table is 

defined by: 
 

State a b 

→q0 q1 q2 

q1 q4 q3 

q2 q4 q3 

q3 q5 q6 

q4 q7 q6 

q5 q3 q6 

q6 q6 q6 

q7 q4 q6 

                            10 
 
Q.3 a) Find a grammar generating L={anbnci/n≥1; i≥0}.          7 
 b) If G=({S}, {0, 1}, {S→0S1, S→^},S). Find L(G).          5 
 c) Explain Chomsky hierarchies of grammars and relation between languages of 

classes.                      8 



 
Q.4 a) Construct finite automation equivalent to the regular expression 

(0+1)*(00+11)(0+1)*.                   8 

 b) Show that L={  / {a, b}*} is not regular.           4 

 c) Find the regular expression corresponding to Figure. 

                 8 

PART-B 

Q.5 a) Reduce the following grammar to CNF: 
  S→ASA/bA; A→B/S; B→a                 8 
 b) Show that the grammar S→a/abSb/aAb; A→bS/aAAb is ambiguous.    4 

 c) Construct a reduced grammar equivalent to the grammar S→aS/A/C; A→a; B→aa; 

C=aCb.                      8 
 
Q.6 a) Construct a PDA accepting L={anbman; m,n≥1} by null store. Construct the 

corresponding CFG accepting the same set.              14 
 b) Construct a PDA equivalent to the following grammar S→aAA 

                  A→aS|bS|a.     6 
 
Q.7 a) Design a Turing machine that accepts L={anbncn/n≥1}          10 
 b) Explain PCP with an example.                5 
 c) Show that the function f(x, y)=x+y is primitive recursive.        5 
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CYBER SECURITY (CS-405) 
 
Time: 3 hrs                   Max Marks: 50 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is a network? How can it be classified on the basis of scale?     5 
 b) Explain the detailed architecture of Internet.           5 

PART-A 

Q.2 a) Explain session hijacking.                 5 
 b) What is DNS poisoning or DNS spoofing? Explain.          5 
 
Q.3 a) What is shill bidding, bid shielding and bid siphoning in auction frauds?    6 
 b) What are internet frauds? How they can be categorized?        4 
 
Q.4 a) Explain the various techniques for active scanning.          7 
 b) List down the guidelines to create a strong password.         3 

PART-B 

Q.5 a) List down the various forensic guidelines given by FBI.        5 
 b) Explain: 
  i) Document trial. 
  ii) Secure the evidence.                 5 
 
Q.6 List down the reasons explaining the necessity of legal protection from cyber crimes. 

                           10 
 
Q.7 a) Explain the following network utilities: 
  i) IP Config.         ii) Ping.          5 
 b) What is the difference between physical address and IP address? Convert the 

following addresses to binary notation. 
  i) 205.0.1.65        ii) 1.1.0.255         5 
 
Q.8 a) Explain cross site scripting.                 4 
 b) Explain any three threats under malware.            6 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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CYBER SECURITY (CS-405) 
 
Time: 3 hrs                   Max Marks: 50 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Explain IP addressing with its classes.             5 
 b) Explain PING and TRACERT commands.             5 

PART-A 

Q.2 a) Explain DOS attacks and session hijacking .           6 
 b) Explain web attacks.                  4 
 
Q.3 a) Give a brief description of various Internet frauds.          7 
 b) List down the guidelines to protect against investment frauds.      3 
 
Q.4 a) How passive scanning techniques are different from active scanning techniques? 4 
 b) Explain SQL script injection and gross-site scripting.         6 

PART-B 

Q.5 a) What do you understand by computer forensics?          3 
 b) Explain document trial and secure the evidence.          7 
 
Q.6 What is the need of legal protection against cyber crimes?          10 
 
Q.7 Briefly explain the following terms: 
 a) Cracker. 
 b) Firewall. 
 c) Password cracking.                     10 
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INFORMATION STORAGE AND MANAGEMENT (CS-501) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Describe in brief the following: 
 a) Define data, information and storage. 
 b) What does SATA stand for? Explain its functionality. 
 c) What are the components of RAID array? 
 d) Differentiate between internal and external DAS. 
 e) What is cache water marketing? 
 f) Define replication. What is asynchronous replication? 
 g) Differentiate between disaster recovery and disaster restart. 
 h) What is memory virtualization? State its advantages. 
 i) Discuss vulnerability management. 
 j) Name some of the best proactive management best practices.       2x10 

PART-A 

Q.2 a) State the evolution of storage technology in detail.            10 
 b) Discuss information lifecycle management implementation and its benefits.    10 
 
Q.3 a) What is an intelligent storage system? Explain its components in detail.      10 
 b) Differentiate between hardware and software RAID. Explain the following RAID 

levels: 
  i) RAID-0 
  ii) RAID-0+1 
  iii) RAID-5                       10 
 
Q.4 a) Explain NAS architecture and its implementation.            10 
 b) Write short notes on: 
  i) ISCSI architecture. 

  ii) Object storage in CAS.                   10 

PART-B 

Q.5 a) Explain the different back-up methods. Discuss restore operation with a diagram. 
                           10 

 b) Discuss Host-based remote replication techniques in detail.         10 
 
Q.6 a) Discuss the major storage infrastructure components that should be monitored. 10 
 b) Write short notes on: 
  i) SNMP. 
  ii) Problem handling techniques.               5x2 
 
Q.7 a) Define storage security. Discuss storage security framework.         10 
 b) What are different threats against application access domain?        10 
 
 



End Semester Examination, Dec. 2014 
B. Tech. – Fifth Semester 

COMPUTER GRAPHICS (CS-502) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What do you mean by horizontal and vertical retrace. 
 b) What is staircase effect? 
 c) Explain reflection of an object about any arbitrary line cmxy  . 

 d) Write matrix representations of D2  rotations of an object about a fixed point 
 khP , . 

 e) Define the terms window and viewport. 
 f) What do you mean by projection? 
 g) Define cabinet and cavalier projections. 
 h) What is interpolation? How is it different from approximations? 
 i) What do you mean by diffuse reflection? 
 j) What do you mean by clipping? Explain with an example.         2x10 

PART-A 

Q.2 a) Derive an expression to calculate intermediate pixel location between two given 
endpoints of a line segment using Bresenham’s algorithm. Use this algorithm to find 

out the pixel locations of a line from  1,1  to  5,8  on a master system.    15 

 b) Derive an expression to plot a circle using polar coordinates.       5 
 
Q.3 a) Find the matrix that represents rotation of an object by 45º about the origin? What 

are the new coordinates of the point  4,2   after rotation?       10 

 b) Discuss boundary fill and flood fill algorithms in detail.           10 
 
Q.4 a) Explain the term: window–to-viewport mapping.          5 
 b) Discuss 2-D viewing pipeline.                5 
 c) What do you mean by line clipping? Explain Cohen Sutherland line clipping algorithm 

with the help of a suitable example.             10 

PART-B 

Q.5 a) Differentiate between perspective and parallel projections.         10 
 b) What are axonometric projections? Discuss.               5 
 c) What are cabinet and cavalier projections? Which of them is more realistic and why?

                       5 
 
Q.6 a) What are B-spline curves? Explain in detail the representation of B-spline curves and 

their properties.                    10 
 b) What is Hermite blending function?                 5 
 c) What are cubic splines? How we can represent cubic splines?       5 
 

Q.7 a) Discuss Warnock’s area subdivision algorithm for visible surface determination with 
the help of an example.                  8 

 b) Discuss Gouraud and Phong shading models             12 
 



End Semester Examination, May 2015 
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COMPUTER GRAPHICS (CS-502A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Explain the terms: Aspect ratio and refresh rate. 
 b) Write pseudo code for flood fill algorithm. 
 c) Plot straight line from (7, 14) to (10, 20) using simple DDA algorithm. 
 d) Write matrix for scaling of 2-D objects. 
 e) Differentiate between cavalier and cabinet projections. 
 f) What is image processing? 
 g) What are hidden surfaces? Why do we need to remove them? 
 h) A square consists of vertices A(0, 0), B(0, 1), C(1, 1) and D(1, 0). After translation, 

C is found to be at new location (6, 7). Find new location of other vertices. 
 i) What is perspective projection? 
 j) What is a window to viewport mapping?              2x10 

PART-A 

Q.2 a) Differentiate between shadows mask and beam penetration techniques.     10 
 b) Scan convert a straight line whose end-points are (1, 1) and (8, 5) using 

Bresenham’s line drawing algorithm.                10 
 
Q.3 a) What are 2-D transformations? Explain.               10 
 b) Differentiate between boundary fill and flood fill algorithms.       4 
 c) A diamond shaped polygon with vertices A(10, 0), B(0, 10), C(-10, 0) and  

D(0, -10) and origin at mid point is scaled twice uniformly with respect to 0(0,0). 
Find coordinates of transformed polygon.            6 

 
Q.4 a) Describe Sutherland Hodgeman polygon clipping algorithm in detail.      10 
 b) Differentiate between: 
  i) Window and viewport. 
  ii) World coordinate system and screen coordinate system.       5 
 c) What is clipping? Explain point clipping in detail.          5 

PART-B 

Q.5 a) Differentiate between perspective and parallel projections.         10 
 b) Explain 3-D rotation transformation.              3 
 c) Explain mathematical formulation of perspective projection.       7 
 
Q.6 a) What are Bezier and B-spline curves? What are their various properties?     10 
 b) Explain Hermit interpolation method to represent a curve.          10 
 
Q.7 a) Explain scan line algorithm for removal of hidden surfaces.         10 
 b) Explain various shading models for polygons in detail.           10 
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COMPONENT BASED PROGRAMMING TECHNOLOGY (CS-503) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What are smart arrays in C#? 
 b) How events are declared in C#? 
 c) Name the data types which belong to value and reference type. 
 d) What is garbage collection? 
 e) What are console I/O statements in C#? 
 f) What do you understand by handling menus in windows form? 
 g) What are framework base classes? 
 h) What are assemblies in web application? 
 i) How aliases can be used in C# program? 
 j) Give the components of CLR.                 2x10 

PART-A 

Q.2 a) What is a switch statement in C#? Explain fallthrough in it with the help of a 
suitable an example. Give your comment about automatic fallthrough.      10 

 b) Explain for each statement with the help of an example.        5 
 c) Give syntax for copying and concatenating immutable strings in C#.     5 
 
Q.3 a) Define .Net collection. Explain stack, queue, arraylist, hashtable giving patch of code 

as an example of each collection.               15 
 b) What is delegate in C#? Explain the concept of delegate methods.     5 
 
Q.4 a) Explain CTS, CLS and JIT compiler in detail.              10 
 b) What is the relation of C# with .Net framework?          5 
 c) Explain visual studio .Net in detail with a neat diagram.        5 

PART-B 

Q.5 a) Name any five controls in windows along with an example.       5 
 b) Design a window application for calculating simple interest. Also define various 

forms of controls and property.                 10 
 c) Explain how to create a new child form in MDI.           5 
 
Q.6 What is the significance of ADO.Net? Explain various types of .Net data objects data 

binding and data access models.                  20 
 
Q.7 a) What is .Net security architecture? Explain the various types of security 

implementation.                      15 
 b) Develop a web application for moving from webpage to anther webpage.   5 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fifth Semester 

WEB TECHNOLOGY AND CYBER SECURITY (CS-504) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is Meta tag? 
 b) How is internet different from extranet? 
 c) What is a deferred script? 
 d) Define cyber forensics. 
 e) Describe any two HTML tags. 
 f) What is document trial? 
 g) Define MIME. 
 h) Define scripting languages with an example. 
 i) What is servelet? 
 j) Define e-mail.                     2x10 

PART-A 

Q.2 a) What is a search engine? Explain the working of a meta-search engine.    7 
 b) What is a web browser? Describe the steps involved when a web browser requests 

for and obtains a web page from web–server.             10 
 c) Why is HTTP called as a stateless protocol?            3 
 
Q.3 a) Explain how semantic tags are used in searching.          6 
 b) Differentiate between ordered list and unordered list with examples.    7 
 c) Create an XML schema for displaying details of 5 books.        7 
 
Q.4 a) Explain JavaScript document object model (DOM) in detail with an example.    10 
 b) Write a code in JavaScript for taking input from user in input box and check that 

entered number is a prime or not.              7 
 c) Write a short note on cookies.                3 

PART-B 

Q.5 a) What are various server-side technologies? Explain in detail.         12 
 b) Differentiate between client-side and server-side programming.      4 
 c) Write a short note on PWS server.              4 
 
Q.6 a) Explain the procedure for finding evidence on system log during a cyber crime.  10 
 b) What are the various FBI forensics guidelines?           5 
 c) How can we secure the evidence in a cyber-crime?          5 
 
Q.7 a) What is identity theft? Explain the types of identity theft in detail.     8 
 b) What is cyber law? Explain the role and importance of cyber law.     7 
 c) Discuss the need of legal protection from cyber-crimes.        5 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Seventh/Eighth Semester 

DISTRIBUTED OPERATING SYSTEMS (CS-825) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write in brief: 
 a) Discuss in brief the various design issues of distributed systems. 
 b) State and explain the various properties of synchronization algorithm. 
 c) Write a note on NUMA multiprocessor. 
 d) Discuss in brief the various parameters used to characterize the real time scheduling 

algorithm.                  5x4 

PART-A 

Q.2 a) Discuss in detailed the layered architecture of distributed systems. What issues are 
addressed at each layer?                   10 

 b) Explain in detail the various issues related to group communication.       10 
 
Q.3 a) Discuss the various algorithms used for implementing mutual exclusion in distributed 

systems.                     12 
 b) Explain the basic model used in atomic transactions. Discuss the various transaction 

primitives used and properties of transaction.        8 
 
Q.4 a) Explain the workstation model in distributed operating systems.        10 
 b) Discuss the Graph-theoretic deterministic model used for processor allocation.    10 

PART-B 

Q.5 a) Explain the file service interface of distributed file system.        8 
 b) Discuss how cache consistency is maintained in distributed file system?    8 
 c) Explain how real ability problem is dealt with in distributed systems?    4 
 
Q.6 a) Explain bus based multiprocessor system in details.         8 
 b) Discuss the following issues in context of page-based distributed shared memory: 
  i) Replication.         ii) Achieving sequential consistency. 
  iii) Granularity.         iv) Finding the copies.    4x3 
 
Q.7 a) Explain how process management is achieved in MACH state the various primitives 

used?                         10 
 b) Discuss in details how message are sew and received in MACH. Give the format for 

message description of MACH.                  10 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth / Seventh Semester 

COMPILER DESIGN (CS-701) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Write a short note on LEX. 
 b) How do we eliminate left recursion? Explain with the help of an example. 
 c) Differentiate between parse tree and syntax tree. Construct parse tree and syntax 

tree for:   2174  . 

 d) What are the issues in code generation? 
 e) What is shift reduce parser? Explain in detail the conflicts that occur during shift 

reduce parsing.                      4x5 

PART-A 

Q.2 a) What do you mean by sequence control? Explain various sequence control 
techniques.                     10 

 b) Explain different parameter transmission schemes with examples.     10 
 
Q.3 a) Explain the input buffering scheme for scanning the source program.    10 

 b) Construct minimized DFA for   abbba


.             10 

 
Q.4 a) For the given grammar, calculate the operator preceding relations: 

      idEEEEEEEEEEEEE ||^||||*||           10 

 b) Given the following grammar, construct SLR parsing table: 
   bASS |  

   aSAA |                     10 

PART-B 

Q.5 a) What is a syntax directed translation scheme? How the syntax directed translation 
scheme is implemented? Explain with an example.          10 

 b) How is three-address code implemented?            10 
 
Q.6 a) What are the principle sources of optimization?           10 
 b) What is a symbol table? Explain the contents of a symbol table. Explain how hash 

tables are used for storage in a symbol table.           10 
 
Q.7 a) Explain a simple code generator.               10 
 b) What is DAG? Write its application construct DAG for the following basic block: 
   CBD   

   BEAE   
   CBB   

   DEA                      10 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth / Seventh Semester 

SOFTWARE DEVELOPMENT PROCESSES (CS-702) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write in brief: 
 a) Differentiate between iterative and incremental development. 
 b) Differentiate between traditional and object-oriented methodologies. 
 c) Explain the concept of encapsulation using an example. 
 d) What is a role name? 
 e) Define a component. 
 f) What are the capabilities of UML? 
 g) What are packages? 
 h) What is the use of boundary class in an interaction diagram? 
 i) Define a node. 
 j) What is reverse engineering?               2x10 

PART-A 

Q.2 a) Write short notes on: 
  i) Classes. 
  ii) Objects. 
  iii) Inheritance. 
  iv) Polymorphism.                     2½x4 
 b) What are the capabilities of rational rose tool?             5 
 c) What is modeling? Why is it required?               5 
 
Q.3 a) What are the components of a use case diagram?            5 
 b) Draw and explain the activity diagram of an ATM machine.       10 
 c) Explain object-oriented software development process with respect to time domain.

                          5 
 
Q.4 a) Draw a class diagram for Air-ticket reservation system.        10 
 b) Write notes on: 
  i) Package.     ii) Package relationship. 
  iii) Inheritance.    iv) Creating relationship.           2½x4 

PART-B 

Q.5 a) Draw a sequence diagram for establishing a landline telephone call.     10 
 b) Write notes on: 
  i) Documenting scenario. 
  ii) States. 
  iii) Representing behavior and structure. 
  iv) Components of a state diagram.                2½x4 
 
Q.6 a) Why do we need to revisit the model? Discuss the various cases where we need to 

split, combine or eliminate classes.              10 
 b) Discuss the component view of 4+1 architecture.          10 



 
Q.7 a) What are patterns? Explain.                10 
 b) What are the goals of iteration planning? Discuss the process in details.   10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth / Seventh / Eighth Semester 

SYSTEM PROGRAMMING AND SYSTEM ADMINISTRATION (CS-703) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) How does one make a shell script interactive? 
 b) Explain AWK utility. 
 c) Discuss advantages and disadvantages of various loading schemes. 
 d) Describe absolute and relative pathnames. 
 e) What is partitioning? Why is it done?              4x5 

PART-A 

Q.2 a) Explain a general machine structure.                10 
 b) Discuss the following: 
  i) Debug monitors. 
  ii) Program generators.                 5x2 
 
Q.3 a) What are the fundamental functions of an assembler? Define assembler directive 

and explain any six assembler directives with examples.          10 
 b) Explain dynamic linking. Discuss its advantages.            10 
 
Q.4 Explain the following in reference to UNIX file system: 
 a) Blocks. 
 b) Inodes. 
 c) Fragments. 
 d) Directory structure.                   5x4 

PART-B 

Q.5 a) What are translating characters? Write a shell program to convert the contents of 
files from lower case to upper case.                10 

 b) What are wild cards? Describe various wild card characters with their meaning.  10 
 
Q.6 a) Explain the booting process of UNIX.                10 
 b) Discuss various commands with syntax for user management in UNIX.      10 
 
Q.7 Write short notes on: 
 a) Virus control management.                   10 
 b) OS maintenance.                     10 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth / Seventh Semester 

NETWORK SECURITY AND MANAGEMENT (CS-721) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What do you understand by denial of service attack? 
 b) For what purpose we use hash function in security? 
 c) What is the need for digital signature? 
 d) What do you understand by no repudiation? 
 e) Explain MIME? 
 f) Briefly describe authentication header (AH) in IPsec. 
 g) What is difference between public key cryptography and private key cryptography? 
 h) What is the difference between virus and worm? 
 i) Explain briefly TMN information model. 
 j) What do you understand by rotor machines?            2x10 

PART-A 

Q.2 a) Explain all substitution techniques for encryption.            12 
 b) What do you understand by transposition techniques?         8 
 
Q.3 a) Explain block cipher modes of operation in detail.            10 
 b) Briefly describe the operation of deulete DES.             10 
 
Q.4 a) Briefly explain the Diffie Hellman key exchange.            10 
 b) Describe RSA algorithm in detail with the help of an example.        10 

PART-B 

Q.5 a) Explain encapsulating security payload. What is the difference between transport 
mode ESP and tunnel mode ESP?                 12 

 b) What basic arithmetical and logical function are used in SHA?      8 
 
Q.6 a) What are the design goals of firewalls?               10 
 b) What do you understand by intrusion detection? Explain different types of intruders 

                        10 
 
Q.7 Write short notes on any two: 
 a) SNMP. 
 b) DSL. 
 c) ATM.                        10x2 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth / Seventh Semester 

NETWORK SECURITY AND MANAGEMENT (CS-721) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is authentication? Explain peer entity authentication. 
 b) Differentiate between active and passive attacks. 
 c) What is symmetric encryption? 
 d) Differentiate between substitution and permutation techniques. 
 e) What is message authentication code (MAC)? State its functionality. 
 f) Differentiate between conventional encryption and public key encryption. 
 g) State few characteristics of a firewall. 
 h) What are the different types of viruses? 
 i) What is TMN? Name its layers. 
 j) Explain HFC in brief.                   2x10 

PART-A 

Q.2 a) Encrypt the following text using play fair cipher “THE BALLOON IS FLYING HIGH” .
                        10 

 b) What are rotor machines? State their functionality with a diagram.     10 
 
Q.3 Explain data encryption standard (DES) encryption and decryption in detail.   20 
 
Q.4 a) What is key management? Explain key management in public key cryptosystems. 10 
 b) Explain in detail RSA algorithm with the help of an example.       10 

PART-B 

Q.5 a) Explain secure hash algorithm (SHA) in detail.           10 
 b) What are digital signatures? State its types.            10 
 
Q.6 a) Explain the life cycle of a virus in detail.             10 
 b) What are intruders? Explain different types of intrusion detection system.   10 
 
Q.7 Write short notes on (any two): 
 a) Trusted systems. 
 b) IP sec architecture and modes. 
 c) RMON1 and RMON2.                  10x2 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Eighth Semester 

ADVANCED COMPUTER ARCHITECTURE (CS-722) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is pipelining? 
 b) What is VLIW? Explain. 
 c) Define the terms: 
  i) Access time.          ii) Bandwidth. 
 d) Why do we need synchronization? 
 e) Discuss Hot-Spot problem. 
 f) What do you mean by sector mapping cache? 
 g) Define Gustafson’s law. 
 h) Explain control flow computers. 
 i) Discuss PRAM model. 
 j) Describe software parallelism.                 2x10 

PART-A 

Q.2 Explain how instruction set, compiler technology, CPU implementation and control, and 
cache and memory hierarchy affect the CPU performance and justify the effects in 
terms of program length, clock rate and effective CPI?           20 

 
Q.3 Define the following terms related to parallelism and dependence relations: 
 a) Output dependence. 
 b) Degree of parallelism. 
 c) Flow dependence. 
 d) Antidependence. 
 e) Communication latency. 
 f) Control dependence. 
 g) Bernstein conditions.                    20 
 
Q.4 Describe the speedup performance laues in detail and explain different scalability 

metrics of a computer system.                   20 

PART-B 

Q.5 a) Briefly compare CISC, RISC and VLIW.             8 
 b) Explain the architecture of Intel i860 processor with a neat diagram.      12 
 
Q.6 Explain the following terms associated with cache design: 
 a) Factors affecting cache hit ratios. 
 b) Cache flushing policies. 
 c) Write through versus write back caches. 
 d) Private caches versus shared caches. 
 e) Cacheable versus non-cacheable data.               20 
 
Q.7 a) Explain the snoopy cache coherence protocol for ensuring coherence in symmetric 

multiprocessors.                      10 



 b) Describe the superscalar pipeline structure in detail with an example.      10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth / Seventh / Eighth Semester 

SOFTWARE TESTING (CS-723) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is software testing? Discuss few limitations of testing. 
 b) What is functional testing? Explain in brief. 
 c) State few characteristics of problem report. 
 d) State the prime objective of a problem tracking system. 
 e) What are the characteristics of a good test case? 
 f) Define maintainability with respect to software quality. 
 g) What are the problems associated with manual testing? 
 h) Differentiate between Top-Down vs Bottom-up testing approach. 
 i) State an example of user-interface errors. 
 j) What are the responsibilities of a lead tester?            2x10 

PART-A 

Q.2 a) Explain software development life cycle with its stages.          10 
 b) How testing documentation contributes to software reliability?        10 
 
Q.3 a) State the contents of problem report in detail.             10 
 b) How can a bug be made reproducible?               10 
 
Q.4 a) What is a problem tracking system? Describe the tasks of problem tracking system.

                      7 
 b) Explain the mechanics of the system database.             13 

PART-B 

Q.5 a) Generate the BVA (Boundary value analysis) test-cases for the following: 
  “Next date is a function of three variables month, date and year. It returns the date 

 of next day as output. It reads current date as input date. The conditions are: 
  C1:1  month 12 
  C2:1  day31 
  C3:1900year2025 
  If any of the conditions C1, C2, or C3 fails, function output “Invalid”.       10 
 b) What is the overall objective of the test plan- product or tool?        10 
 
Q.6 Write short notes on: 
 a) Automated egression testing.                  10 
 b) Fundamental tools for testing.                  10 
 
Q.7 a) Describe software quality control, quality assurance and cost of quality.     10 
 b) Write a short note on software quality standards.            10 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth / Seventh /Eighth Semester 
ARTIFICIAL INTELLIGENCE (CS-801) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What does Turing Test mean? 
 b) Give the drawback of DFS. 
 c) Define Min-Max tree. 
 d) What are the functionalities of an agent function? 
 e) State the Bayes’ rule. 
 f) Define universal and existential quantifiers. 
 g) Mention the criteria for the evaluation of search strategy. 
 h) Explain joint probability distribution. 
 i) Define rational agents. 
 j) Differentiate between propositional and first order logic.         2x10 

PART-A 

Q.2 a) Write short notes on: 
  i) Program structure in PROLOG. 
  ii) List manipulation features in LISP.             8x2 
 b) Explain what is AI. Write various application areas of AI.        4 
 
Q.3 a) Explain AO* algorithm with an example.               10 
 b) Explain various uninformed search strategies.             10 
 
Q.4 a) Elaborate forward and backward changing.            8 
 b) Consider the following sentences: 
  i) John likes all kinds of food. 
  ii) Apples are food. 
  iii) Chicken is food. 
  iv) Anything anyone eats and isn’t killed by is food. 
  v) Bill eats peanuts and is still alive. 
  vi) Sue eats everything bill eats. 
  Translate these sentences into formulas in predicate logic. Also, prove that “John 

likes peanuts” using resolution.                 12 

PART-B 

Q.5 a) Write axioms of probability?                4 
 b) What are the limitations of monotonic system? Explain.        4 
 c) How fuzzy set theory is different from traditional / Boolean set theory? Explain with 

an example.                     12 
 
Q.6 a) Define basic structure of agent and explain learning agent in detail with a diagram.

                           10 
 b) What is an expert system? Also, explain its architecture.          10 
 
Q.7 Write short notes on: 



 a) Robotics.                      6 
 b) Game tree.                     7 
 c) NLP                       7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth Semester 

ARTIFICIAL INTELLIGENCE (CS-801) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Differentiate logic programming and PROLOG. 
 b) Explain generate and test algorithm by giving its advantages and disadvantages. 
 c) Make semantic net for the following: 
  i) Every dog has bitten a mail carrier. 
  ii) Every dog has bitten every mail carrier. 
 d) Write short note on robotics. 
 e) Explain Dempster-Shafer theory.               4x5 
 

PART-A 

Q.2 a) Explain what is AI? Write various application areas of AI.        8 
 b) Explain program structure in PROLOG and write a program in PROLOG to implement 

quick sort.                    12 
 
Q.3 a) What do you mean by state space search? Explain using suitable examples.  6 
 b) Apply constraints propagation (or satisfaction) approach to solve the following 

crypto-arithmetic problem. 

    

YENOM

EROM

DNES

                    14 

 
Q.4 a) What do you mean by resolution? What is its basis? Give algorithm for converting a 

predicate into clause(s).                   10 
 b) Give the conceptual dependency structure to parse the following sentence: 
  “John wanted Mary to go to the store”.               10 
 

PART-B 

Q.5 a) With an example, explain the logics of non-monotonic reasoning.       10 
 b) Explain how Bayesian statistics provides reasoning under various kinds of 

uncertainty.                       10 
 
Q.6 a) What do you mean by expert system?               12 
 b) Explain utility based agents in detail.              8 
 
Q.7 a) Explain and write algorithm for min-max with alpha beta cutoff game playing 

strategy.                        10 
 b) Write short notes on: 
  i) Discourse and pragmatic processing  
  ii) Augmented transition networks.               10x2 
 



End Semester Examination, May 2015 
B. Tech. – Fifth / Seventh / Eighth Semester 

DISTRIBUTED OPERATING SYSTEMS (CS-825) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) The terms loosely coupled system and tightly coupled system are often used to 

describe distributed computer systems. What is the difference between them? 
 b) Differentiate peer groups and hierarchical groups. 
 c) Suppose that two processes detect the demise of the coordinator simultaneously 

and both decide to hold an election using the Bulky algorithm. What happens? 
 d) Explain fault tolerance using active replication. Also explain TMR. 
 e) Name two useful properties that immutable files have. 
 f) A multiprocessor has a single bus. Is it possible to implement strictly consistent 

memory? 
 g) Give two advantages of a microkernel over monolithic kernel. 
 h) What happens if a Munin process modifies a shared variable outside a critical 

region? 
 i) What is two-phase locking? Why it is widely used? 
 j) Give a brief introduction to MACH.               2x10 

PART-A 

Q.2 a) The processors in a distributed system can be organised in several ways. Discuss 
various system models.                  9 

 b) What do you understand by fault tolerance? Explain components faults and system 
faults.                       6 

 c) What is a real time system? Real time systems are generally split into two types. 
What are they? Elaborate.                 5 

 
Q.3 a) Discuss key design issues of a distributed operating system.         12 
 b) What do you understand by a group communication? Explain and discuss its design 

issues.                    8 
 
Q.4 a) What do you mean by logical clock? Explain happens-before relation defined by 

Lamport. Give situations under which happens-before relation can be observed. 5 
 b) Explain how critical regions and mutual exclusion can be implemented in distributed 

system.                   9 
 c) Explain private workspace and write-ahead-log with the help of neat diagrams. 6 

PART-B 

Q.5 a) Give reasons for offering file replication as a service. What are explicit and lazy file 
replications? Explain with the help of a neat diagram.           10 

 b) Discuss distributed file system design. Explain file service interface and directory 
service interface.                      10 

 
Q.6 a) Name various consistency models in distributed shared memory. Explain any five. 

                           10 
 b) What is distributed shared memory? Discuss.             10 



 
Q.7 a) Give primary goals of MACH. Also explain UNIX emulation in MACH.       10 
 b) Discuss process management in MACH.               10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. (Integrated) – First Semester 

FUNDAMENTALS OF COMPUTERS AND PROGRAMMING-I (CS-I-101) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Differentiate between primary and secondary memory.        4 
 b) What is a hexadecimal number system?             4 
 c) Write a short note on assembly language.            4 
 d) Define an operating system.                4 
 e) List out the various data types used in C language.          4 

PART-A 

Q.2 a) Draw a block diagram of a typical computer and explain the functions of its 
component.                       10 

 b) Explain hard disk drive, optical disc (CD, DVD) with a necessary figure.      10 
 
Q.3 a) What is number system? Explain any two number systems.         10 
 b) Carry out the following: 
  i) (10111000101)2 = (?)10 
  ii) (25.10)10 = (?)2 
  iii) Multiply (111)2 to (10101)2 
  iv) (1111101010.11)2 = (?)10 
  v) (111111010101)2 = (?)8                5x2 
 
Q.4 Write a detailed note on computer generation.              20 

PART-B 

Q.5 a) Write any five DOS commands with their use, syntax and example.       10 
 b) What are the functions of an operating system?            10 
 
Q.6 a) Differentiate between a flow chart and an algorithm.           10 
 b) Write an algorithm to pick largest among three numbers.          10 
 
Q.7 a) Write a note on various loops used in C language.            10 
 b) Write a C program to test whether a given number is even or odd.       10 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. (Integrated) – Second Semester 

FUNDAMENTALS OF COMPUTERS AND PROGRAMMING-II (CS-I-201) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer the following briefly: 
 a) Define variable in C. 
 b) What are the basic data types? 
 c) Differentiate between an array and a structure. 
 d) What do you understand by local variables? 
 e) Define string with a example. 
 f) Write the output of following program segment: 
  int*p; 
  int x=6; 
  p=&x; 
  printf (“%d” ++*(p)); 
 g) Explain strlen() function. 
 h) What is a class? 
 i) Write syntax of do.…while loop. 
 j) What is a nested loop?                 2x10 

PART-A 

Q.2 a) Write a program to convert temperature notation from Cº  into Fº .        10 

 b) What is recursion? Write a recursive function to find factorial.         10 
 
Q.3 a) Write a program to pick largest among three numbers.         5 
 b) How for_loop is different from do_while loop?            5 
 c) Write a note on call by value and call by reference function calling method.     10 
 
Q.4 a) Explain following string manipulation functions: 
  i) strcat()    ii) strcmp()              5 
 b) Distinguish between a string and an array.            5 
 c) Write a program to reverse a given string.               10 

PART-B 

Q.5 a) What is a pointer? How you access a structure member through a pointer?      10 
 b) Write program to read and display an integer-array using pointer.        10 
 
Q.6 a) Write a program to copy content of file source.txt to target.txt.         10 
 b) List out various file opening modes.                 10 
 
Q.7 a) What are the advantages of C++ language over C language?          10 
 b) Define encapsulation. Write a program to show encapsulation.         10 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. (Integrated) – Second Semester 

FUNDAMENTALS OF COMPUTERS AND PROGRAMMING (CS-I-202) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer following questions: 
 a) Define computer program. 
 b) Write the output of following program segment: 
  int a=3,b; 
  b=a++; 
  printf(“%”, b); 
 c) What is a function in C? Give an example. 
 d) Define array with an example. 
 e) Define pointer and how you declare pointer.             4x5 

PART-A 

Q.2 a) Draw a flow chart to test for a given number is even or odd.          10 
 b) Write an algorithm to swap contents of two variables.            10 
 
Q.3 a) Write a program to show ifelse statement.               10 
 b) Write a program to calculate the area of a circle.             10 
 
Q.4 a) Write a program to calculate factorial using function.            10 
 b) What do you understand by call by value and call by references?        10 

PART-B 

Q.5 a) Write a program to search an element in an array.             10 
 b) What is two-dimensional array? Explain with an example.           10 
 
Q.6 a) How do you access a variable through pointer? Write a program for the same.     10 
 b) Write a program to manipulate an array using pointer.            10 
 
Q.7 a) Differentiate among array and structure.                10 
 b) Write a program to read data of 10 employee using structure. 
 

Emp_id Emp_salary 

                             10 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. (Integrated) – Fourth Semester 

COMPUTER PROGRAMMING AND APPLICATIONS (CS-I-409) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the need for information storage? 
 b) Differentiate between binary and unary operators. 
 c) Explain the term CAE. 
 d) Define keywords in C. How many keywords are there in C? 
 e) Explain the term ‘getch’ in C. 
 f) Differentiate between while and do-while loop. 
 g) Explain the term: business data processing. 
 h) Define switch statement. 
 i) Discuss the various data types in C. 
 j) Define interactive loops.                 2x10 

PART-A 

Q.2 a) Explain how retrieval of information is done in a database using keys.    10 
 b) Discuss DDL and DML commands of SQL.            10 
 
Q.3 a) Explain in detail the following terms: 
  i) printf() 
  ii) putc 
  iii) if-else 
  iv) unformatted I/O                     2½x4 
 b) Discuss in detail the various operators in C.            10 
 
Q.4 a) Define an array. Discuss in detail its types.            10 
 b) Write a program to grade students of a class as A+(for percentage ≥ 85), 

A(percentage ≥ 75) and B(percentage ≥ 60). Use switch case for programming. 10 

PART-B 

Q.5 Write short notes on: 
 a) CAD                       10 
 b) CAI                       10 
 
Q.6 a) Discuss various commercial data processing applications.        10 
 b) Explain engineering computation.               10 
 
Q.7 Discuss the various applications in the area of electronics and communication 

engineering.                      20 
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MAINTENANCE OF COMPUTER SYSTEMS (CS-I-509) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Is pen drive an output device? Explain. 
 b) What are the advantages of LAN? 
 c) Explain basic printing mechanism with a diagram. 
 d) How does video display adopter work? 
 e) Explain ISA. 
 f) What are different types of motherboards. 
 g) Name and draw diagram of some typical CPU sockets. 
 h) What is the purpose of front side bus? 
 i) Expand the following abbreviations: 
  i) EDORAM   ii) DIMM   iii) MDR   iv) IBG 
 j) Name some common faults of FDD.               2x10 

PART-A 

Q.2 a) Explain the working of a colour graphic adopter .            10 
 b) What is the technology used for display in computer monitors. Explain in detail. 10 
 
Q.3 a) Explain printing mechanism in detail.                10 
 b) Differentiate between a scanner and a digitizer.           5 
 c) Explain and draw the block diagram of a keyboard controller.       5 
 
Q.4 a) i) What is the purpose of using a bus in a computer system? 
  ii) Explain SCSI with a diagram.                 10 
 b) Write notes on (any two): 
  i) COM 1    ii) LPT 1    iii) USB          5x2 

PART-B 

Q.5 a) Explain in detail the working of a hard disk controller.           10 
 b) Name the common faults of HDD and FDD.              10 
 
Q.6 a) Draw and label the block diagram of a motherboard.           10 
 b) Give the various steps involved in installation of different components of a computer 

system.                     10 
 
Q.7 Write short notes on (any four): 
 a) Router. 
 b) Switches. 
 c) HUBS. 
 d) Inkjet printer. 
 e) Mouse and its common faults. 
 f) PCI.                       5x4 
 
 



End Semester Examination, May 2015 
M. Tech. (CSM) - Second Semester 

SOFTWARE ENGINEERING AND TESTING (CS-M-301) 

Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 Explain iterative waterfall and spiral models for a software life cycle and describe 

various activities in each phase.                  15 
 
Q.2 Write short notes in the context of software quality: 
  a) Types of matrices used to judge software qualities. 
  b) Different maturity levels of CMMI. 
 c) Six-sigma quality standards.                  15 
 
Q.3 a) Explain different stages of STLC.               7 
 b) Differentiate between functional testing and structural testing using examples. 4 
 c) What is a test case? Explain giving examples.           4 
 
Q.4 a) What is integration testing? Explain different approaches of integration testing. 8 
 b) With a neat diagram, explain the inspection process.         7 
 
Q.5 a) Write down atleast 10 test cases in proper format for “Login Window”.    8 
 b) Write a short note on mutant testing.              7 
 
Q.6 a) What are testing and maintenance problems introduced with object oriented 

software?                      8 
 b) Explain different UML diagrams.               7 
 
Q.7 a) If there are three variables: a, b and c. Draw a decision table to find the type of 

triangle based on the values of a, b, and c.              10 
 b) Explain intermediate COCOMO model in brief.           5 
 
Q.8 Write short notes on: 
 a) Software quality assurance metric. 
 b) Bug life cycle. 
 c) Cocomo model.                       15 
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M. Tech. (CSE) - First Semester 

ADVANCED ANALYSIS AND DESIGN OF ALGORITHMS (CS-M-101) 
 
Time: 3 hrs                   Max Marks:  75 
                      No. of pages:  1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) State master theorem. Find the time complexity of the following equation using 

master theorem: 

        nnnnTnT  )
4

(3)(             5 

 b) Discuss the complexity of quick sort in best, worst and average case.    4 
 c) Write and explain the Strassen’s algorithm for matrix multiplication.     6 
 
Q.2  a) What is a minimum spanning tree? Explain Prim’s algorithm to find the minimum 

spanning tree.                    8 
 b) Write and explain the algorithm to insert an element in a binary search tree. What is 

its complexity?                    7 
 
Q.3  a) Write and explain the dynamic approach to solve longest common subsequence 

problem.                      8 
 b) What is activity selection problem? Explain its solution using greedy approach.  7 
 
Q.4  a) What is backtracking? Explain the 8-queen problem using this technique.   8 
 b) Explain FIFO branch and bound problem and describe the state space and bound 

function. Illustrate this by using a suitable puzzle problem.       7 
 
Q.5  a) Write and explain the approximate algorithm for set covering problem.    7 
 b) What do you understand by prefix computation? Write and explain the algorithm to 

find largest element among n  element in )log(log nO  time using n  processors. 

                       8 
 
Q.6  a) What is a binomial heap? Explain its properties.           4 
 b) Describe the properties of a red-black tree.            4 
 c) Explain the Bellman-Ford algorithm to find the shortest path.       7 
 
Q.7  a) What do you understand by aggregation method and counting method with respect 

to efficiency of algorithms?              7 
 b) Define graph colouring problem. Explain its solution using backtracking approach.

                        8 
 
Q.8  Explain the following: 
 a) Cooke’s theorem 
 b) Clique decision problem                  7½x2 
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M. Tech. (CSE) - First Semester 

ADVANCED COMPUTER NETWORKS (CS-M-102) 
 
Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) What do you understand by throughput? Explain function of any five network 

devices.                        10 
  b) How are OSI and ISO model related to each other?         5 

 
Q.2 a) Explain by means of a diagram, the cell format using within an ATM network.  5 

b) What is the difference between a virtual path and a virtual channel?    5 
c) What is Lan emulation? Explain.               5 
 

Q.3 a) Can one set up a gateway to the internet that translates IP addresses, so that he 
does not have to change all our interval address to an official network?    5 

 b) What is difference between subnet and supernet? Discuss with an example.  5 
 c) Discuss IPv6 in detail.                  5 
 
Q.4 a) The Internet is often described as being a “best effort network”. Briefly explain what 

is meant by the term “best effort network”.          4 
b) What is the difference between a connection orientated and connectionless 

communications protocol?                 4 
c) Explain different components of SNMP protocol and its working in detail.   7 
 

Q.5 a) What is the difference between B- ISDN and ISDN? Explain the basic services of 
ISDN. Describe five applications of ISDN.            8 

b) Describe the frame format used by the Ethernet. And also compare it with GB 
Ethernet.                      7 

 
Q.6 a) Explain any five issues associated with transport control protocol.       10 
 b) Explain the TCP connection management.            5 

 
Q.7 a) Discuss ATM signaling and its architecture in detail.         8 
  b) What is LAN evaluation? Explain.               7 
 
Q.8 a) What are the steps involved in socket programming?         5 

b) Compare IPv4 and IPv6 protocol architectures.           5 
c) Explain GPRS in detail.                  5 

 

 

 

 

 

 

 

 



End Semester Examination, May 2015 
M. Tech. (CSE) - First Semester 

ADVANCED OPERATING SYSTEMS (CS-M-103) 
 
Time: 3 hrs                   Max Marks:  75 
                      No. of pages:  1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) What are the functions of advanced operating systems? List the various types of 

advanced operating systems.                7 
 b) What is the utility of message passing scheme? What are the various issues of IPC?

                       8 
 
Q.2 a) Explain how transparency is maintained in RPC.           5 
 b) Discuss the various classes of failures that may occur in RPC.         10 
 
Q.3 a) Explain the significance of threads in context of an advanced operating system. 3 
 b) Explain in details the processor pool model in distributed systems.     8 
 c) Write in brief about scheduling in distributed systems.         4 
 
Q.4 Explain how switched multiprocessors help in scaling of distributed systems.     15 
 
Q.5 a) Why is clock synchronization required? What is Lamport’s clock?      6 
 b) Write in brief about the following algorithms for mutual exclusion: 
  i) Centralized algorithm. 
  ii) Distributed algorithm. 
  iii) Token ring algorithm.                 3x3 
 
Q.6  Explain the following in details: 
 a) DCE Thread scheduling. 
 b) DCE Thread synchronization. 
 c) DCE Thread calls.                   5x3 
 
Q.7 a) What is multidatagram?  How are failures handled in IPC?        7 
 b) Discuss the various approached for a distributed shared memory.     8 
 
Q.8 a) What are the various conditions that can lead to a deadlock? Explain. 
 b) Explain the process of client-server binding in case of RPC. 
 c) How is resource security implemented in case of distributed systems?    5x3 
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M. Tech. (CSE) - First Semester 

ADVANCED MATHEMATICAL TECHNIQUES (CS-M-104) 
 
Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 2 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 

Q.1 a) By the help of a suitable example, explain  -cut of a fuzzy set. For any fuzzy sets A 

and B defined on a real line. 
  Show that: 

     1,0;  
BABA .                7 

 b) Define Max-Min composition of two fuzzy relations If 
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 c) Describe triangular and trapezoidal fuzzy membership functions.      4 
 

Q.2 a) Write down the truth tables for , and  in 3L .          4 

 b) State the types of fuzzy preposition. Explain how these prepositions are formed? 6 

 c) Show that    FGGFFF  , and   FF   are tautologies in 3L .  5 

 
Q.3 a) Use graphical method to solve the following LP problem: 

  Minimize    21 2xxZ   

  Subject to the constraints 
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 b) A company makes two kinds of caps. Cap A is a high quality cap and cap B is of 
lower quality. The respective profits are Rs. 4 and Rs. 3 per cap. The production of 
each of type A requires twice as much time as a cap of type B, and if all caps were 
of type B, the company could make 1,000 caps per day. The supply of raw material 
is sufficient for only 800 caps per day (both A and B combined). Cap A require fancy 
label and only 400 per day are available. There are only 700 labels a day available 
for cap B. 

  What should be the daily production of each type of cap? Formulate this problem as 
an LP model and solve it by simplex method.            10 

 
Q.4 a) For the single server, finite queuing system: find: 
  i) Average number of customers in the system. 
  ii) Average queue length.                 7 
 b) A T.V. mechanic finds that the time spent on his jobs an exponential distribution 

with a mean of 30 minutes. If the repairs set in the order in which they come in and 
if the arrival of sets follows a Poisson distribution with an average, rate of 10 per 8-



hour day, what is the mechanics expected idle time each day? How many jobs are 
ahead of the average set just brought in?          8 

 
Q.5 a) Using graphical method, calculate minimum time needed to process 2 jobs on 5 

mechanics based on the following information: 
 

Job 1 Sequence A B C D E 

Time  
(in hrs) 

6 8 4 12 4 

Job 2 Sequence 
Time  
(in hrs) 

B C A D E 

10 8 6 4 12 

                          7 
 b) Describe the algorithm to process n jobs through 2 machines.      8 
 
Q.6 The following network diagram represents activities associated with a project: 
 

Activities A B C D E F G H I 

Optimistic time  5 18 26 16 15 6 7 7 3 

Pessimistic time 10 22 40 20 25 12 12 9 5 

Most likely time 8 20 33 18 20 9 10 8 4 

  

  
Network diagram 

 
 Determine the following: 
 a) Expected activity time and variance. 
 b) Earliest and latest expected completion times of each event. 
 c) Critical path.                     5x3 
 
Q.7 a) Describe the steps in simulation process.             8 
 b) Describe the role of computers in simulation.           7 
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OBJECT ORIENTED MODELING AND DESIGN (CS-M-105) 
 
Time: 3 hrs                   Max Marks: 75 
                      No. of pages:  
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Explain various stages of object modeling technique.         5 
 b) Draw class diagram and instance diagram for the following line segments. 
 
 
 
 
 
 
 
 
 
 
                            10 
 
Q.2 a) Explain aggregation. Discuss different forms of aggregation.       8 
 b) Draw event trace for scenario: cash withdrawl from ATM.        7 
 
Q.3 a) Explain basic components of UML by taking suitable examples.      7 
 b) Explain the steps for modeling a use case diagram. Draw use case diagram for 

modeling purchasing goods from super market.           8 
 
Q.4 a) Explain the differentiation between collaboration diagram and sequence diagram 

with the help of an example.                8 
 b) Explain how structural relationships can be modeled using class diagrams by taking 

an appropriate example?               7 
 
Q.5 a) What are basic building blocks of UML? Explain each with a suitable example.  7 
 b) Prepare a class diagram for a library book checkout system that shows the late 

charges for an overdue book as a derived attribute.         8 
 
Q.6 a) Define use case. Draw use case diagram for modeling credit card validation system.

                      8 
 b) Define components. Explain different types of components.       7 
 
Q.7 a) Explain component diagram and deployment diagram with an example.    7 

 b) What is a state chart diagram? Explain it by considering all the components.  8 
 
Q.8 Write short notes on: 
  a) Robustness. 
  b) Reusability. 
  c) Extensibility.                       15 
 
 



End Semester Examination, May 2015 
M. Tech. (CSE) - Second Semester 

ADVANCED COMPUTER ARCHITECTURE (CS-M-201) 
 
Time: 3 hrs                   Max Marks:  75 
                      No. of pages:  2 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 Analyze the data dependences among the following: 
 a) Statements in a given program: 

   S1 : X (A+B) x (A-B) 

   S2 : Y (C+D) / (C-D) 

   S3 : Z   X+Y 

   S4 : A   ExF 

   S5 : Y   E-Z 

   S6 : B (X-F) x A                  7 

 b) Define the following terms related to parallelism: 
  i) Control dependence 
  ii) Bernstein condition 
  iii) Dynamic connection networks 
  iv) Crossbar networks                  8 
 
Q.2 Explain the following memory organization for vector accesses: 
 a) S-access memory organization 
 b) C-access memory organization 
 c) C/S-access memory organization                 15 
 
Q.3 a) Explain the following terms related to vector processing. 
  i) Gather and scatter instructions 
  ii) Vector reduction instructions 
  iii) Vectorization compiler                 6 
 b) What are virtual channels? Explain deadlock avoidance using virtual channels.  9 
 
Q.4 Distinguish between multiprocessor and multicomputer based on structure, resource 

sharing and interprocessor communications. Also explain the differences among UMA, 
NUMA and COMA computers.                   15 

 
Q.5 Consider the following reservation table for a four-stage pipeline with a clockcycle t=20 

ns: 
 

 1 2 3 4 5 6 

S1 X     x 

S2  X  x   

S3   X    

S4    x X  
 

 a) What are the forbidden latencies and the initial collision vector? 
 b) Draw the state diagram for scheduling the pipeline. 
 c) Determine the MAL associated with shortest Greedy cycle. 
 d) Determine the pipeline through put corresponding to the MAL and given  . 



 e) Determine the lower bound on the MAL for this pipeline. Have you obtained the 
optimal latency from the above state diagram?             15 

 
Q.6 a) Compare the relative merits of the four cache memory organization: 
  i) Direct mapping cache 
  ii) Fully associative cache 
  iii) Set associative cache 
  iv) Sector mapping cache                 8 
 b) Explain the following terms associated with cache design: 
  i) Write through versus write back-caches 
  ii) Cache flushing policies 
  iii) Factors affecting cache hit ratios.              7 
 
Q.7 a) Explain cache coherence problem. Discuss write invalidate and write update 

coherence protocol for write through cache.            8 
 b) Explain directory based network protocol for implementing cache coherence 

mechanism.                     7 
 
Q.8 a) Explain VLIW architecture in detail. Differentiate between VLIW and superscalar 

machines.                      8 
 b) Explain instruction level pipelining in detail.            7 
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NETWORK ADMINISTRATION AND SECURITY (CS-M-202) 
 
Time: 3 hrs                   Max Marks:  75 
                      No. of pages:  1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) What is a security policy? Explain security policy enforcement considerations.  5 
 b) Explain attack taxonomy in detail with a diagram.          5 
 c) Explain MAC flooding attack in detail.              5 
 
Q.2 a) What is a hardening strategy? Explain the components of hardening strategy.  5 
 b) Explain L2 control protocol considerations in detail.            10 
 
Q.3  a) What are appliance based security devices?            5 
 b) Explain any two topologies with proxy server/content filtering.      5 
 c) Explain distributed two tier email design with a diagram.        5 
 
Q.4 a) Explain the different types of IP sec VPNS.            5 
 b) Explain IPSec modes of operation and security options.          10 
 
Q.5 a) Explain different types of network security management tools.        10 
 b) State some of the network security management best practices.      5 
 
Q.6 a) State the role of responder, investigator and technician.        8 
 b) Explain various forensic analysis techniques.           7 
 
Q.7 a) State the ways with which you can track a fake email.         5 
 b) Explain the protocol capabilities of SNMP with respect to usage, security 

considerations and deployment.                 10 
 
Q.8 a) Explain security system operation lifecycle.            8 
 b) What is intrusion detection? State different types of intrusion detection system. 7 
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ADVANCED DATABASE MANAGEMENT SYSTEMS (CS-M-203) 
 

Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 

Q.1 a) What is serializability? Write an algorithm to draw a precedence graph for two 
concurrent transactions to check whether a schedule is serializable or not. Use 
suitable examples.                     10 

  b) What is query processing? How it can be optimized?         5 
 

Q.2 a) Consider the following database: 
  EMPLOYEE(Emp_no, Name, Skill, Pay_rate) 
  POSITION(Posting_no, Skill) 
  Duty_allocation(Posting_no, Emp_no, Day, Shift) 
  Write an SQL expression to: 
  i) Retrieve shift details for the employee no. 10. 
  ii) Find the name of employees who are assigned to all positions that require Shef 

skill.                      6 
 b) How single and multiple tables can be processed in a database? How equi-join, 

natural join, outer join and union join can be set? Explain with a suitable example.
                        9 

 

Q.3 a) Differentiate between: 
  i) Specialization and generalization. 
  ii) Object identity and object reference. 
  iii) Aggregation and association.               9 
 b) How updates can be reflected and database can be recovered via log based 

recovery technique? Explain.                6 
 

Q.4 a) Describe Oracle architecture and its architectural components in detail. How it is 
different from the structure of Oracle server?           9 

 b) Explain the following: 
  i) Oracle instance.       ii) Oracle database.       3x2 
 

Q.5 Write short notes on: 
 a) Data dictionary. 
 b) Transformation of relational expression. 
 c) Modeling complex data semantics. 
 d) Distributed data storage. 
 e) Managing tablespaces and datafiles.              3x5 
 

Q.6 a) How failure can be classified while reviewing database? How concurrent transactions 
are useful in recovery?              6 

 b) What is concurrency control? Explain lock based protocols and time stamp protocols 
in detail.                   9 

 

Q.7 a) Differentiate between: 
  i) Fragmentation and replication. 
  ii) Location and fragment transparency.             6 
 b) How parallel databases can be designed? What is parallel query evaluation?  9 



 

Q.8 a) What are database performance tuning issues? Give an overview of Oracle 
performance tuning.                   9 

 b) Discuss database configuration and I/O issues.           6 
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ARTIFICIAL INTELLIGENCE (CS-M-204) 
 
Time: 3 hrs                   Max Marks:  75 
                      No. of pages:  1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Explain in detail goal driven agents with the help of an example.      8 
 b) List out AI programming languages. Explain the basic structure of Prolog language.

                      7 
 
Q.2 a) Explain the difference between depth limited search and iterative deeping search.

                        5 
 b) What are different heuristic search techniques? Describe A* algorithm with the help 

of an example.                     10 
 
Q.3  Consider the following sentences: 
 i) John likes all kinds of food. 
 ii) Apples are food. 
 iii) Chicken is food. 
 iv) Anything anyone eat and isn’t killed by is food. 
 v) Bili eats peanuts and is still alive. 
 vi) Sue eats everything bill eats. 
 a) Translate these sentences into formulas in predicate logic.       5 
 b) Convert the formulas of part into clause form.           5 
 c) Prove that John likes peanuts using resolution.           5 
 
Q.4  a) Explain dempster-Shafer theory of belief in detail with the help of an example.  10 
 b) Describe Bayesian Networks in brief.              5 
 
Q.5  a) What are different forms of learning? What is the difference between supervised 

and unsupervised learning?                5 
 b) Write short notes on: 
  i) Explanation based learning. 
  ii) Reinforcement learning.                5x2 
 
Q.6  a) Discuss the alpha-beta pruning in game playing in detail.          10 
 b) What is an expert system? Explain the general architecture of an expert system. 5 
 
Q.7  a) Explain the algorithm of constraint satisfaction search procedure in detail.   8 
 b) What is state space formulation? Explain with the help of water jug problem.  7 
 
Q.8  Write short notes on (any three): 
 a) Robotics. 
 b) Semantic Networks. 
 c) Inductive learning. 
 d) Forward and backward chaining.               5x3 
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MOBILE AND WIRELESS COMMUNICATION (CS-M-221) 
 
Time: 3 hrs                   Max Marks:  75 
                      No. of pages:  1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Discuss in details the reference model of wireless communication.     7 
 b) Write in brief about: 
  i) Antennas. 
  ii) Multiplexing.                    8 
 
Q.2 a) What are the motivational factors for a specialized MAC? Explain.     4 
 b) Explain the various types of services offered by GSM.         6 
 c) Discuss the protocol architecture of GSM along with signaling protocols and 

interfaces.                     5 
 
Q.3 a) Discuss the following in context of satellite communications: 
  i) Routing. 
  ii) Localization. 
  iii) Handover.                    6 
 b) Explain the system architecture of IEEE 802.11.          5 
 c) Explain how link management is done in Bluetooth.         4 
 
Q.4 a) Explain the process of agent discovery and registration in mobile networking.  8 
 b) Discuss the working of DHCP protocol.             7 
 
Q.5 a) What is an indirect TCP? Explain.               7 
 b) Explain: 
  i) Fast retransmit/fast recovery. 
  ii) Transmission/Time-out freezing.              8 
 
Q.6 a) Explain WAP architecture.                 8 
 b) What is wireless application environment? Explain.          7 
 
Q.7 a) Compare the advantages and disadvantages of GEO, MEO and LEO.     6 
 b) Explain the components of NSS.               6 
 c) Write down the applications of satellite systems.          3 
 
Q.8 Write short notes on: 
 a) Localization. 
 b) Difference between infrastructure and ad-hoc networking. 
 c) Tunneling.                     5x3 
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SOFTWARE ENGINEERING AND TESTING (CS-M-301) 
 
Time: 3 hrs                   Max Marks:  75 
                      No. of pages:  1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) List the advantages of using waterfall model instead of adhoc build and fix model. 

Also discuss the advantages of developing the prototype of a system.    8 
 b) Discuss the present state of practices in requirement engineering. Suggest few steps 

to improve the present state of practice. Is it essential follow the steps of 
requirements engineering?                 7 

 
Q.2  a) What are various categories of software metrics? Discuss with the help of suitable 

examples.                      8 
 b) Discuss 3-sigma and 6-sigma in detail.             7 
 
Q.3  a) Differentiate between error, bug, defect, fault, failure, testware and incident, giving 

example of each.                  7 
 b) Discuss verification model and validation model in detail and compare the 

differences between the two.                8 
 
Q.4  a) What is the significance of cyclomatic complexity?          5 
 b) Explain equivalence class portioning with an example.           10 
 
Q.5  a) What are the stages of an inspection process? Explain.        5 
 b) What are the advantages of static testing as compared to dynamic testing?  5 
 c) Differentiate between inspection, walkthrough and reviews.       5 
 
Q.6  a) What is the major reason for discarding a structured approach?      5 
 b) Discuss testing of OOA and OOD models.              10 
 
Q.7  a) Discuss cocomo model.                  5 
 b) Explain Interclass testing.                 5 
 c) Explain equation testing.                 5 
 
Q.8  a) Discuss various software quality assurance models in detail.         10 
 b) Discuss software quality metrics.               5 
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ELEMENTS OF ELECTRONICS ENGINEERING (EC-101A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Differentiate between extrinsic and intrinsic semiconductors. 
 b) Define Peak Inverse Voltage. 
 c) What does bipolar mean in case of BJT? 
 d) What are different regions in JFET? 
 e) Derive relation between   and  . 

 f) Differentiate between combinational and sequential circuits. 

 g) Convert:    
16211.1001110  . 

 h) Define CMRR and slew rate. 
 i) List two characteristics of an ideal op-amp. 
 j) What is resolution of DAC?                  2x10 

PART-A 

Q.2 a) What is a Schottky diode? Why it is called as hot carrier diode? How it is different 
from normal p-n diode? Give its working, characteristics and applications.     10 

 b) Explain Zener and avalanche breakdown in a p-n junction diode.      5 
 c) What is potential barrier in a diode? How does it get established?     5 
 
Q.3 a) Explain the working of transistor amplifier in CE configuration.        10 
 b) Explain the static characteristics of transistor in CB configuration.       10 
 
Q.4 a) Differentiate between latch and flip-flop. Explain the working of S-R flip-flop along 

with its truth table.                     10 
 b) Convert the following: 
  i)    

161075.397    ii)    
16854.376    iii)    

821011.110111   

  iv    
2162. CB   v)    

101629. BCEF            2x5 

PART-B 

Q.5 a) Explain the working of an op-amp as a subtractor.            10 
 b) Draw and explain the working of non-inverting amplifier with negative feedback and 

derive an expression for its voltage gain.             10 
 
Q.6 a) What are specifications of D/A convertor? Draw and explain a 4-bit weighted resistor 

type DAC.                     10 
 b) Explain successive approximation A/D convertor in brief.          10 
 
Q.7 Write short notes on (any two): 
 a) 8085 Microprocessor. 
 b) Comparison between microprocessor and microcontroller. 
 c) op-amp as an integrator. 
 d) N-channel JFET.                     10x2 
 



End Semester Examination, May 2015 
B. Tech. – Second Semester 

ANALOG ELECTRONICS (EC-201) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is effect of temperature on diode characteristics? 
 b) What is a varactor diode? Give its functions and equivalent circuit. 
 c) What are the differences between clipping and clamping circuit? 
 d) What is a filter? State its various types. 
 e) What is the term: common in a transistor? 
 f) Derive relation between   and  . 

 g) Define a load line and an operating point. 
 h) Draw circuit diagram for self-biasing configuration. 
 i) What are the difference between LED and photodiode. 
 j) Draw circuit diagram of a transistor series voltage regulator.       2x10 

PART-A 

Q.2 a) Derive the current equation of a P-N junction diode.         10 
 b) Plot the V-I characteristics of a tunnel diode and explain each region of operation in 

detail. Give equivalent circuit of the tunnel diode.          10 
 
Q.3 a) What do you mean by rectifier efficiency and ripple factor as applied to a rectifier? 

Derive expression for the same in case of a full-wave rectifier.      10 
 b) What is CLC or Pi-filter? Derive expression for its ripple factor.        5 
 c) Draw a diode clipping circuit to convert 1 kHz sine wave of 20 V peak to peak, to a 

near square wave of 4 volt peak to peak amplitude. Also choose component value of 
the circuit.                       5 

 
Q.4 a) What are the configurations of a BJT? Compare their characteristics. What are the 

transistor specifications?                   8 
 b) Describe various current components in a transistor.           6 
 c) What is an emitter follower? Also explain its characteristics.         6 

PART-B 

Q.5 a) Describe potential divider method of biasing with the help of a circuit diagram. 
Define the stability factor and calculate its value.          10 

 b) Explain various compensation techniques of a transistor.        10 
 
Q.6 a) Explain why depletion region in a JFET is tapered.            5 
 b) Write differences between depletion and enhancement MOSFET. Also write its 

application.                       7 
 c) How is an FET used as VVR? Explain it in brief.             8 
 
Q.7 a) What is a shunt voltage regulator? Explain it with the help of a circuit diagram. How 

it is different from series voltage regulator?            10 
 b) Describe various performance parameter of an IC regulator.         6 
 c) Explain stabilization in a power supply.               4 



End Semester Examination, May 2015 
B. Tech. – Second Semester 

DIGITAL ELECTRONICS AND CIRCUITS (EC-202) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) State and prove DeMorgan’s theorem. 
 b) Draw EXOR gate by using only four NAND gates. 
 c) What is gray code? Why we use it for solving K-map? 
 d) What is the difference between combinational and sequential circuits? 
 e) Differentiate between synchronous and asynchronous counters. 
 f) What is the difference between toggling and race around condition? How race 

around condition can be avoided? 
 g) Define modulus of a counter. Explain with an example 
 h) Define the term resolution of a digital to analog converter. 
 i) What do you mean by excitation table? Draw excitation table of JK Flip-Flop. 
 j) What is the difference between bipolar and unipolar logic families? Explain with an 

example.                      2x10 

PART-A 

Q.2 a) Convert: 
  i) (ABCDE.FFE)16 = (?)2  ii) (7654.321)8 = (?)2  iii) (3FA7.F)16 = (?)8    6 
 b) The seven bit Hamming code is received as 0010001. Assume that even parity has 

been used, check whether it is correct or not. If not, find the correct Hamming 
code.                         8 

 c) Prove that: 

  i) BC+A = C)+(A B)+(A  ii) A=AB+A    iii) BABAA       6 

 
Q.3 a) Minimize the given logic function using QM method: 

  )15,13,12,10,8,7,5,3,2,1,0(),,,(  MDCBAF           12 

 b) Design and realize the circuit of excess-3 to BC D code converter.       8 
 
Q.4 a) Do the following Flip-Flop conversions: 
  i) SR to JK     ii) JK to T               8 
 b) Draw and explain the working of Master Slave Flip-Flop.        12 

PART-B 

Q.5 a) Draw and explain the working of 3 bit ripple counter and justify why it is called 
divide by 8 counter.                   12 

 b) What is a shift register counter? Draw and explain the working of four bit ring 
counter and highlight how it is different from Johnson counter.        8 

 
Q.6 a) Draw and explain the working of counter type analog to digital converter.   10 
 b) Draw and explain working of 4 bit weighted resistor type digital to analog converter.

                        10 
 

Q.7 a) Draw and explain TTL configurations: 
  i) Totem pole output   ii) Open collector output   iii) Tristate output 12 



 b) Draw and explain circuit diagram and truth table of NAND and NOR gates using 
CMOS technology.                     8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

ELECTRONIC DEVICES AND CIRCUITS (EC-301) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Draw VI characteristics of a tunnel diode. 
 b) Derive the relation between  (amplification factor), gm(trans conductance) and rd, 

(drain resistance). 
 c) How many types of distortion occur in an amplifier? 
 d) Define biasing and why is it needed. 
 e) What is cross over distortion? 
 f) What are the roles of mixer and sampler in a feedback amplifier? 
 g) How power amplifiers are classified into different classes? 
 h) Define filt and sag. 
 i) Why one terminal of transistor is made common between input and output function? 
 j) Define frequency response of an amplifier. Also define 3dB.        2x10 

PART-A 

Q.2 a) Explain the working of Schottky diode and draw VI characteristics of the same. 5 
 b) Explain reverse recovery time of a PN function diode.         3 
 c) Explain VI characteristics of a PN junction diode. Derive the diode current equation.

                        12 
 
Q.3 a) Explain difference between common emitter, common base and common collector 

configuration.                      10 
 b) Describe potential divider method of binary in detail.           10 
 
Q.4 a) Derive expression for lower and upper cut of frequency range of two stages RC 

coupled amplifier.                     10 
 b) Draw AC equivalent circuit at mid frequency range of two stage RC coupled 

amplifier. Derive the expression for: 
  i) Input impedance. 
  ii) Output impedance. 
  iii) Voltage gain.                      10 

PART-B 

Q.5 a) Calculate efficiency of a class B push pull amplifier.            10 
 b) Differentiate between voltage and power amplifiers. What are harmonic distortions 

in amplifier? Derive expression for the same.             10 
 
Q.6 a) Define feedback topology. Calculate Zi and Zo for voltage series feedback 

configuration.                      10 
 b) Write short notes on: 
  i) Advantage of negative feedback on noise in the amplifier. 
  ii) Effect of negative feedback on noise in the amplifier.        5x2 
 
Q.7 a) Explain Wein bridge oscillator.                  10 



 b) Draw the circuit diagram of Hartley oscillator and derive the expression for its 
frequency of oscillation.                    10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third / Fourth Semester 

DIGITAL ELECTRONICS (EC-302A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Attempt any ten questions: 
 a) What is negative logic system? 
 b) Convert (3287.5100098)10 into octal. 
 c) Find the distance between BCD digits 0111 and 0011. 
 d) Give the difference between encoder and decoder. 
 e) Draw the function table of 4 bit comparators. 
 f) Define propagation delay time of an IC. 
 g) Which logic family is the fastest? Give reasons. 
 h) List three applications of asynchronous sequential circuits. 
 i) List the application of A/D and D/A converters. 
 j) Define settling time and temperature sensitivity of a D/A converter. 
 k) What are the major blocks of a dual slope A/D converter?         2x10 

PART-A 

Q.2 a) Minimize the four variable logic 
functions:

               DBBACBCBDCBADCADCBADCBAf  ......,,,,  

  Using Karnaugh map.                      9 
 b) Determine hamming codes for 0110 and 0111. Find the distance between them. Use 

even parity.                    5 
 c) Represent decimal no. (37)10

 binary from using: 
  i) Binary code.          ii) BCD. 
  iii) Excess 3.           iv) Gray. 
  v) Octal.            vi) Hex.        1x6 
 
Q.3 a) Design a 32:1 multiplexer using two 16:1 mux and one 2:1 multiplexer.   6 
 b) With the help of a block diagram and truth table draw an octal to binary encoder.6 
 c) With the help of a diagram explain a programmable array logic.      8 
 
Q.4 Write short notes on any two: 
 i) Emitter coupled logic. 
 ii) CMOS NAND and NOR gate. 
 iii) Open collector TTL gate.                  10x2 

PART-B 

Q.5 a) Draw the excitation table of JK flip-flop and T flip-flop.        4 
 b) Explain the working of JK flip-flop.              6 
 c) Explain in detail a 5 bit shift register.                10 
 
Q.6 a) Design a decade UP counter using JK flip-flops.             10 
 b) Design a sequence generator to generate a sequence …….0110110…………     10 
 



Q.7 a) With the help of a diagram, explain weighted register D/A converter in detail.    10 
 b) Explain dual slope A/D converter in detail.              10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

SIGNALS AND SYSTEMS (EC-303) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is a unit step signal? 

 b) Test periodicity for   ttx 2sin . 

 c) What are the necessary conditions for Fourier series to exist? 

 d) Find F.T. of      ttCostx 4.0 . 

 e) Find L.T. of unit step function. 
 f) Explain initial value theorem for L.T. 

 g) Find Z.T. of  nx {1, 0, 2, 

3 } 

 h) State and prove time scaling property of Z.T. 
 i) What are random signals? 
 j) Give one property of auto correlation function.            2x10 

PART-A 

Q.2 a) Classify systems giving suitable examples.              10 

 b) Find energy and power of    tetx t 4.4 .             5 

 c) Test linearity for      tyty
dt

d
tx 2 .              5 

 
Q.3 Find the trigonometric Fourier series expansion for: 

      20 
 
Q.4 a) State and prove linearity and frequency differentiation property of L.T.      10 
 b) Find inverse L.T. of: 

   
SSS

S
SX

42

5
23

2




                     10 

PART-B 

Q.5 a) Find Z.T. of    nunnx

n

.
3

1
. 








                   10 

 
 
 b) Find inverse Z.T. of: 



   
   322

832






ZZZ

ZZ
ZX                    10 

 
Q.6 a) Explain central limit theorem.                  10 

 b) A Random variable   XX  has its probability density function given by: 

    xb
eaxf


 . . Find: 

  i) Relation between a and b. 
  ii) Probability that the outcome of X lies between 1 and 2.         10 
 
Q.7 a) Explain a Gaussian process.                  10 

 b) Define cross correlation function for two random variable  tx  and  ty . 

  Prove that    TRTR YXY  .                  10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

ELECTRO MAGNETIC FIELD AND WAVES (EC-304A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the difference between irrotational field and solenoidal field? 
 b) State Stoke’s Theorem. 
 c) Give conditions at boundary for electric field. 
 d) What are equipotential surfaces? 
 e) Define magnetic field intensity and magnetic flues density. 
 f) Define Faraday’s law. 
 g) State Poynting Theorem. 
 h) Define VSWR and reflection coefficient. 
 i) Define surface impedance. 
 j) What do you mean by open and short circuited lines?          2x10 

PART-A 

Q.2 a) State and prove Gauss’s divergence theorem.             10 
 b) What is the physical significance of divergence of a vector field ‘A’?     5 
 c) Discuss the following terms: 
  i) Gradient.   ii) Divergence.   iii) Curl.         5 
 
Q.3 a) State and prove Gauss’s law. Also give its salient features, limitations and 

applications.                       15 
 b) Derive Poisson’s equation.                 5 
 
Q.4 a) State and explain Ampere’s circuital law in unmodified and modified forms.    10 

 b) Show that the magnetic flux density B at a distance R from a thin linear conductor 
of infinite length with constant current I is given by: 

  
R

I
B




2


                        10 

PART-B 

Q.5 a) State and obtain Maxwell’s equations for time varying fields, both in integral and 
differential forms.                     10 

 b) State and prove Poynitng theorem. Explain the terms instantaneous and average 
Poynting vectors.                     10 

 
Q.6 a) Derive the relation between E and H for a uniform plane electromagnetic wave. 10 
 b) Write short notes on (any two): 
  i) Elliptical polarization. 
  ii) Wave propagation in good conductor. 
  iii) Conductor and dielectrics.                  10 
 
Q.7 a) Derive the transmission line equations.             5 
 b) The transmission line of characteristics impedance of 50 Ω is terminated with a load 

of 100 +j 100 Ω. Find reflection coefficient and VSWR.       5 



 c) Derive an expression for input impedance of transmission line terminated in load 
impedance ZR

.                      10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fifth Semester 

MICROPROCESSORS AND INTERFACING (EC-401A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer any ten: 
 a) Categorize the hardware interrupts of 8085 in terms of mask able and non mask 

able vectored and non vectored interrupts. 
 b) How many address lines are required by M.P. for addressing of 8 k memory chip 

and 16 k memory chip? 
 c) Memory address of first location of 16 k Byte memory is 4000H. find the address of 

last location. 
 d) Specify the content of A1, C4, B and H2 pair after execution of the following 

instructions. 
  MV1 A1 90 H 
  LX1 H1 2090 
  MOV M, A 
  RAL 
  MOV B, A 
  INX H,  
 e) Find the physical address for the following: 
  i) CS=5000 H   and     IP=03 FF 
  ii) SS=3E2F    and     SP=401F 
 f) What do you mean by pipelining in 8086? 
 g) Explain the function of machine control flags of 8086. 
 h) Explain OCW3 format of 8259. 
 i) Explain Rate generator mode of 8286. 
 j) Explain the single step execution interrupt of 8086. 
 k) Explain DNA operation. 
 l) Write the function of BHE, A0 signal of 8086.            2x10 

PART-A 

Q.2 a) Explain the following signals of 8085: 
  i) HOLD           ii) RST 7.5 
  iii) ALE           iv) S0, S1

 

  v) HLDA                        10 
 b) Write the functions of various flags of 8085 flag register.        6 
 c) Explain the function of the following instructions: 
  i) HLT.           ii) JMP 2090H.       4 
 
Q.3 a) Draw the functional block diagram of 8086 M.P. and explain the function of its each 

section.                       10 
 b) Explain breakpoint and over flow interrupt of 8086 micro processor.     6 
 c) Explain the following signals of 8086. 

  i) DEN            ii) NMI.         4 

 
Q.4 a) Explain the following assembler directives. 



  i) ORG            ii) SEG 
  iii) END                      6 
 b) Explain any four addressing modes of 8086 with suitable example.     8 
 c) Describe the function of the following instructions: 
  i) STI            ii) SAHF 
  iii) LODSB                     6 

PART-B 

Q.5 a) Differentiate peripheral mapped I/O and memory mapped I/O scheme.    6 
 b) Interface 8 J RAM and 8 K ROM with 8085 microprocessor. Draw interfacing circuit 

and white memory map.                   14 
 
Q.6 a) Explain parallel I/O and programmed I/O data transfer schemes .     8 
 b) Explain the mode o and mode 1 I/O configuration of 8255 using its control word, 

control signals.                      12 
 
Q.7 a) Explain the following modes of 8253: 
  i) Programmable of shot. 
  ii) Square wave generator.                6 
 b) Draw the block diagram of 8259 PIC.              6 
 c) Write short notes on: 
  i) Demand transfer mode of 8237. 
  ii) Co-processor 8087.                  8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fourth / Fifth Semester 

MICROPROCESSORS AND INTERFACING (EC-401A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer any ten: 
 a) What is the role of accumulator in an 8085 µP? 
 b) Let the memory location of 2075H has a data byte 48H. Specify the content of 

A8-A15 and AD0-AD7 when microprocessor asserts RD signal. 
 c) Differentiate between JMP and CALL instruction in an 8085 microprocessor. 
 d) What will be the status of carry flag and accumulator after the execution of RAL 

instruction in the following sequence? 
   STC 
   CMC 
   MVI A, 48H 
   RAL 
 e) What is the difference between logical and physical address in an 8086 

microprocessor? Explain with an example. 
 f) Explain the following terms:  i) Cycle stealing  ii) Burst mode 
 g) What will be the address of top of stack if current values of CS, SS and SP are 

1440H, 0B00H and EE00H, respectively? 
 h) What is DMA operation? 
 i) What is stored in segment registers of an 8086 microprocessor? 
 j) Define pipelining in an 8086 microprocessor. 
 k) Explain rotating priority mode of an 8259 IC. 
 l) Explain BSR mode of an 8255 IC.                2x10 

PART-A 

Q.2 a) Draw the functional block diagram of an 8085 microprocessor and briefly discuss the 
function of each block.                   12 

 b) State the functions performed and addressing modes used for following instructions 
of an 8085 microprocessor: 

  i) XCHG   ii) DAA   iii) RRC   iv) LHLD 3200H     8 
 
Q.3 a) Describe the maximum mode signals of an 8086 microprocessor.     6 
 b) How physical address is generated in 8086? Explain with an example.    4 
 c) Describe the flag register format of an 8086. What are the functions of status and 

control flags?                     6 
 d) How memory address space is organized in an 8086 microprocessor? Explain.  4 
 
Q.4 a) Write a program for an 8086 µP to arrange a set of 8-bit numbers in ascending 

order. 
OR 

  What are the sources of interrupt in an 8086 µP. Explain different interrupt types in 
an 8086.                       15 

 b) What are assembler directives? Explain any four.          5 

PART-B 



Q.5 a) Draw a generalized block diagram of internal structure of RAM. Illustrate its 
interfacing with µP. Explain the purpose of each and every signal used therein for 
interfacing.                     7 

 b) Explain address decoding in memory interfacing. Write about any one method of 
address decoding.                   7 

 c) Compare memory mapped I/O and peripheral mapped I/O       6 
 
Q.6 a) Explain mode 1 of 8255 for I/P configuration by giving status of its control word, 

signals and timing diagram.                  10 
 b) Explain interrupt data transfer scheme. How it is different from direct memory 

access transfer?                      10 
 
Q.7 a) What is DMA? Explain DMAC chip 8237 with the help of a block diagram.     10 
 b) Explain different modes of 8253 with the help of a timing diagram.       10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fourth Semester 

COMMUNICATION SYSTEMS (EC-402) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is modulation? Why is it needed? 
 b) State Dirichlet’s condition for fourier series. 
 c) Give the frequency domain representation of the following signal: 
   tttts 1500cos1000sin500cos10)(   

 d) What is the percentage of power saving in SSB transmission as compared to DSB 
signal? (Take modulation index as 1) 

 e) Explain vestigial sideband transmission. 
 f) State Carson’s rule for determining the bandwidth for a FM signal. 
 g) Distinguish between narrow band and wideband FM. 
 h) What is the significance of RF section in super heterodyne receiver? 
 i) Define noise figure. What is its value for an ideal source? 
 j) What is pre-emphasis? Why is it required?            2x10 

PART-A 

Q.2 a) What are the elements of a communication system? Explain their fundamental 
limitation.                      10 

 b) Find the fourier transform of the signal )(tx  defined as: 

     |)|(exp)( tatx                  10 

 
Q.3 a) Define noise. Explain in detail, different types of internal noise.      10 
 b) Two resistors of K20  and K50  are atroom temperature (290 K). for the 

bandwidth of KHz100 , calculate the thermal noise for the following condition: 

  i) For each resistor. 
  ii) Two resistors in parallel. 
  iii) Two resistors in series.                 10 
 
Q.4 a) The antenna current of an AM broadcast transmitter modulated to a depth of 40% 

by an audio sine wave is 11 A. It increases to 12 A as a result of sinusoidal 
modulation by another audio sine wave. What is the modulation index due to 
second wave?                      7 

 b) Sketch the circuit of a practical diode detector and explain its working.      8 
 c) Explain frequency division multiplexing with a neat block diagram.       5 

PART-B 

Q.5 a) A FM signal is represented by the following voltage equation: 

    )1250sin5106(cos12)( 8 tttv   

  Determine the following: 
  i) Carrier frequency 
  ii) Modulating frequency 
  iii) Modulation index 
  iv) Power dissipated in 10  resistor.              10 



 b) Explain how faster seeley discriminator is used for FM demodulation.    10 
 
Q.6 a) Name the constituent stages of AM radio transmitter and briefly give the function of 

each stage.                     10 
 b) What is meant by intermediate frequency? What is the criteria for selecting 

intermediate frequency.                   5 
 c) Distinguish between low level and high level modulation.          5 
 
Q.7 a) Show that a narrow band noise can be represented as 

twtntwtntn cscc sin)(cos)()(   where )(tnc  and )(tns  are the inphase and 

guadrature phase components of noise respectively.         10 
 b) Explain noise in phase modulation system and derive the expression to calculate the 

figure of merit.                    10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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ANALOG ELECTRONIC CIRCUITS (EC-403) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define level shifter. 
 b) What is low pass filter? 
 c) Draw the circuit diagram of Schmitt trigger. 
 d) List characteristics of filter. 
 e) Define frequency response of a filter. 
 f) What output is achieved if input of differentiator is a square wave? 
 g) What is the working principle of OTA? 
 h) Define slew rate and CMRR. 
 i) What is peak detector? 
 j) Define zero crossing detectors with the help of diagram.      2x10 

PART-A 

Q.2 a) Derive an expression for Ad, Ac, Ti and Ro of dual input balanced output differential 
amplifier.                    10 

 b) List ideal characteristics of an op-amp and explain its working the help of block 
diagram.                        10 

 
Q.3 a) Explain instrumentation amplifier with the help of neat diagram.        10 
 b) Explain the working of op-amp as unity gain amplifier. (Both DC and AC).     10 
 
Q.4 a) Draw the circuit diagram of mountable multivibrator. Explain its operation with 

proper waveforms.                     10 
 b) Write brief note on: 
  i) Antilog amplifier.         ii) Sample hold circuit.      10 

PART-B 

Q.5 a) Explain how a second order Butterworth filter (low pass) can be designed.     10 
 b) Design a narrow band, band pass filter with resonant frequency of 200 Hz and 

bandwidth of 20 Hz.                   5 
 c) What are the advantages of achieve filters over passive filters?      5 
 
Q.6 a) Draw and explain the functional diagram of 555 timer.           10 
 b) Explain PLL as frequency synthesizer.             5 
 c) Advantages and disadvantages of PLL synthesizer.          5 
 
Q.7 a) Explain: 
  i) Load regulation. 
  ii) Source regulation. 
  iii) Ripple rejection.                   2x3 
 b) Explain SMPS along with its advantages and disadvantages.         10 
 c) Draw and explain the block diagram of IC regulated power supply.     4 
 



End Semester Examination, May 2015 
B. Tech. – Fourth/ Fifth Semester 

ANALOG ELECTRONIC CIRCUITS (EC-403) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is balanced and unbalanced condition of a differential amplifier? 
 b) Write features of 741. 
 c) Define control sources. 
 d) Define a floating load voltage to current convertor with the help of a circuit diagram. 
 e) What is multivibrator? 
 f) Draw circuit diagram of peak detector. Also write its applications. 
 g Write difference between active and passive filter. 
 h) Draw circuit diagram of a multistage band pass filter. 
 i) Define crystal controlled oscillator with the help of a circuit diagram. 
 j) Draw basic block diagram of a op-amp regulator.           2x10 

PART-A 

Q.2 a) Calculate the value of ICQ, VCEQ, Ad, ACM, Rin and RO for the circuit diagram shown in 
the figure. 

   
  Given:  RC=4kΩ, RE=2.7kΩ, VCC=+12V, feh =100 and ieh =1kΩ        12 

 b) Draw block diagram of an operational amplifier. Also write its characteristics.  8 
 
Q.3 a) Explain integrator with help of a circuit diagram and its frequency response.    10 
 b) Explain an instrumentation amplifier and its application. Also derive an expression 

for it.                         10 
 
Q.4 a) Draw the circuit diagram of a logarithmic amplifier and derive an expression for it. 

Also write its applications.                 6 
 b) Explain the operation of a full-wave precision rectifier with a neat diagram and 

waveform.                     7 
 c) Sketch circuit of Schmitt trigger circuit and explain its working. What parameters 

determine its loop gain and hysteresis?             7 



PART-B 

Q.5 a) Design a 1.5 kHz low-pass second order Butterworth filter using the unity gain 

model. The damping factor 2 .                10 

 b) Explain a state variable filter with the help of a neat diagram.        10 
 
Q.6 a) Explain a twin-T oscillator with the help of a circuit diagram and derive an 

expression for it.                    8 
 b) Explain a triangular waveform generator with the help of a circuit diagram.  6 
 c) Draw block diagram of PLL and explain its each block.         6 
 
Q.7 a) Explain series regulator using an operational amplifier with the help of a circuit 

diagram.                        10 
 b) Explain switch mode power supply with the help of a circuit diagram.      10 
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COMMUNICATION ENGINEERING-I (EC-404) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define modulation and its various types. 
 b) Define a signal. 
 c) State Dirichlet’s conditions for Fourier series. 
 d) Write the formula for total power in an AM system. 
 e) What is the significance of using SSB-SC modulation? 
 f) Discuss the role of an RF amplifier in superheterodyne receiver. 
 g) Compare AM with FM. 
 h) A kHz10  audio signal frequency is modulated with modulation index 5 . 

Calculate the transmission bandwidth of FM signal. 
 i) What do you mean by equivalent noise bandwidth? 
 j) How frequency modulation can be converted into phase modulation.    2x10 

PART-A 

Q.2 a) Explain the differences between: 
  i) Causal and non-causal system. 
  ii) Linear and non-linear system.               12 
 b) Define modulation. Discuss its various benefits in communication systems.     4 
 c) Give classification of various types of signals.             4 
 
Q.3 a) Explain in detail various properties of Fourier series.         10 
 b) State and prove differentiation property of a Fourier transform.      10 
 
Q.4 a) Explain in detail the method of generation of AM.          10 
 b) How DSB-SC can be generated using ring modulator.         10 

PART-B 

Q.5 a) Explain the method of generation of FM.             10 
 b) Compare NBFM with WBFM.                10 
 
Q.6 a) Draw and explain the block diagram of superheterodyne receivers.     10 
 b) Write notes on: 
  i) Mixers     ii) RF section   iii) FM receiver characteristics  10 
 
Q.7 a) Define noise. Explain its various types.             10 
 b) Derive an expression for voltage model of a noisy resistor.       10 
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ANTENNA AND WAVE PROPAGATION (EC-501A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) State Poynting theorem. 
 b) Differentiate between ohmic resistance and radiation resistance. 
 c) What do you mean by a half-wave dipole? 
 d) Explain the terms: beam solid angle and bandwidth of an antenna. 
 e) State reciprocity principle. 
 f) What is the reason for poor radiation of a loop antenna? 
 g) Is Yogi Uda antenna an array or not? Justify you answer. 
 h) Explain the term: critical frequency. 
 i) What is maximum usable frequency (MUF)? 
 j) What is noise figure of an antenna?               2x10 

PART-A 

Q.2 a) Starting from Maxwell’s equations, derive the wave equation in terms of 
electromagnetic potential.                   10 

 b) What is a short dielectric dipole? Derive formula for its radiation resistance.    10 
 
Q.3 Explain the following terms: 
 a) Front to back ratio. 
 b) Antenna beam width. 
 c) Directivity and gain. 
 d) Antenna efficiency.                   5x4 
 
Q.4 a) What is a Yogi Uda antenna? With the help of a neat diagram, explain its operation. 

Write its characteristics.                10 
 b) What is a horn antenna? What are its types? Write down its design equations.    10 

PART-B 

Q.5 a) What is an array factor?                 5 
 b) List and discuss the parameters that decide the overall pattern of an antenna array.

                       5 
 c) Why antenna array is required? Explain broadside and end fire array in detail.    10 
 
Q.6 a) A television transmitter antenna has a height of 169 m and receiving antenna has a 

height of 16 m. What is the maximum distance through which TV signal could be 
received by space wave propagation? What is the radio horizon in this case?    10 

 b) Explain the phenomenon of duct propagation. What are the atmospheric conditions 
under which duct propagation takes place?           10 

 
Q.7 a) What is radiation pattern of an antenna? Explain a suitable technique for its 

measurement.                      10 
 b) Discuss in detail a method for measurement of radiation efficiency.       10 
 



End Semester Examination, May 2015 
B. Tech. – Fifth / Sixth Semester 

DIGITAL SIGNAL PROCESSING (EC-502A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 a) Plot the signal    3 nuny . 

 b) Calculate Z.T. of      2 nununx . 

 c) Find linear correlation between: 

     1,1,21 nx  and    2,12 nx  

 d) Find DTFT of    nuanx n . . 

 e) State and prove symmetry property of phase factor n . 

 f) What is finite word length effect in DSP? 
 g) Write expression for Hamming window function. 
 h) Compare FIR and IIR digital filters. 
 i) What is frequency warping? 
 j) Draw the block diagram of an interpolator.             2x10 

PART-A 

Q.2 a) Find Z.T. of    nunnx 2 .                   10 

 b) Find the inverse Z.T. of the system: 

   
  11 2121
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zX                    10 

 
Q.3 a) State and prove modulation property of DTFT.           4 

 b) Find DFT of    3,1,2,1nx . Take 8N .               10 

 c) Find convolution of two discrete time signals. 
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Q.4 a) Find 8 point DFT of the sequence: 

     0,0,0,0,2,1,2,1nx  using DIT FFT algorithm.             10 

 b) Find circular convolution between: 

     1,5,3,1 nx  and    1,2,4 nh                10 

PART-B 

Q.5 a) A LPF has desired frequency response: 
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  Find  jeH  for 7M using Hamming window function.          10 

 b) Explain the design process of FIR digital filter using rectangular window function. 
                           10 

 



Q.6 a) Convert the analog filter into digital filter whose system function is: 

   
  361.0

36
2



s

sH . The digital filter should have a resonant frequency  2.0r  

Use impulse invariant method.                  10 
 b) Derive expression for bilinear transformation design technique for IIR filters.    10 
 
Q.7 a) Write a note on multirate DSP.                 10 
 b) Explain the process of sampling rate conversion using decimators and interpolators.

                       10 
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DIGITAL SYSTEM DESIGN (EC-503A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is a hardware description language? List extensively used hardware 

description languages. 
 b) Define component instantiation. Why is it required? 
 c) What is report statement? Give an example. 
 d) Write VHDL code of half adder using data flow modeling. 
 e) Write the component declarations for structural model of 4 to 2 line binary encoder. 
 f) What is difference between synchronous and asynchronous counters? 
 g) Write entity description of MOD-3 counter. 
 h) What do you mean by the specification of a simple microcomputer? 
 i) Explain the advantages of PCD over a fixed function IC. 
 j) What is the function of LUT in FPGA?               2x10 

PART-A 

Q.2 a) Define a data object. Explain various classes of data objects with examples.    10 
 b) Describe inertial and transport delay models. Also write their application in digital 

systems.                        10 
 
Q.3 a) Define resolution function. How are multiple signal drivers evaluated in data flow 

architectures? Explain with examples.               15 
 b) Explain the difference between exit and next statements.        5 
 
Q.4 a) Write VHDL code of gray code to binary code convertor using data flow modeling.

                          10 
 b) Write VHDL code of 2 to 4 line binary decoder using structural modeling.     10 

PART-B 

Q.5 a) Write VHDL code for 4 bit SISO register.               10 
 b) Write VHDL code for S-R Flip-Flop.                10 
 
Q.6 a) Write VHDL code for arithmetic logic unit (ALU).            10 
 b) Write VHDL code for 4 byte ROM.                 10 
 
Q.7 a) Explain the architecture of FPGA in detail.              10 
 b) Implement a full adder circuit using PLA.               10 
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B. Tech. – Fifth Semester 

COMMUNICATION ENGGINEERING (EC-504) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is aliasing effect? Suggest methods to eliminate it. 
 b) If the encoding bits/ sample in PCM is increased from 6 bits to 8 bits, what will be 

the increase in SNR? 
 c) Differentiate between ASK and FSK. 
 d) Why is clock recovery required in a BPSK demodulator circuit? 
 f) Give the signal space characterization of MSK signal. 
 g) Define processing gain for FHSS system. 
 h) Explain the functioning of correlator. 
 i) Write the expression for probability of error of BPSK signal. 
 j) Find the capacity of the channel defined by the following channel matrix. 

   


















5/35/15/1

5/15/35/1

5/15/15/3

/ XYP                   2x10 

PART-A 

Q.2 a) Explain pulse width modulation techniques giving generation and demodulation 
method.                      7 

 b) Describe with a block diagram the working of PCM. Explain the relation between 
signal to quantization noise ratio, resolution, dynamic range and number of bits in a 
PCM code.                     8 

 c) Explain adaptive delta modulation.              5 
 
Q.3 a) With necessary equation and suitable block diagram, explain QPSK system. Compare 

the bandwidth of QPSK with that of BPSK system.         10 
 b) Write short note on-OFDM technique.               10 
 
Q.4 a) Derive the expression for SNR for a matched filter.            10 
 b) Explain coherent and non coherent detection of Mary-PSK system.       10 

PART-B 

Q.5 a) Explain coherent PSK receiver. Obtain the expression for probability of error for PSK 
with coherent receiver.                  10 

 b) A binary data is transmitted using ASK over AWGN channel at a rate of 2.4 Mbps. 
The carrier amplitude at the receiver is 1 MV. Noise power spectral density is N0/2=10-

15 w/Hz. Find the average probability of error if detector is coherent. Take 
erfe(5) 3x10-6.                       10 

 
Q.6 a) Consider a telegraph source having two symbols, dot and dash. The dot duration is 

0.2 s. The dash duration is 3 times the dot duration. The probability of dot s 
occurring is twice that of the dash and the time between symbols is0.2 s. Calculate 
the information rate of the telegraph source.             10 



 b) State and prove Shannon Hartley theorem. Show that the channel capacity of an 

ideal AWGN channel with infinite bandwidth is given by sb
s

C /44.1


       10 

 
Q.7 a) Explain FHSS technique. How is it different from direct spread spectrum technique?

                       10 
 b) Describe in detail, acquisition and tracking of direct sequence signal.      10 
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WIRELESS COMMUNICATION (EC-506) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) List data bases in mobile radio cellular radio system. What is HLR? 
 b) What does AMPS stand for? Is it a 1G or 2G standard? Which multiple access 

scheme is used for this standard? 
 c) What are main modes of propagation? List them all and define any one. 
 d) What is frequency reuse factor? What will be its value in a 4-cell cellular system? 
 e) What is GPRS? 
 f) Define coherence B.W. and coherence time. 
 g) What is ISI and how can it be corrected? 
 h) List various fading channels and define a fast fading channel. 
 i) What do you understand by spread spectrum technique? Define FHMA. 
 j) What is Doppler shift?                   2x10 

PART-A 

Q.2 a) Draw the block diagram of a GSM system and explain GSM channel types.     12 
 b) With the help of a diagram, discuss a cordless system.           8 
 
Q.3 a) Write a short note on 3G system.                  5 
 b) Briefly explain the overview of IEEE 802.11 WLAN standard.       8 
 c) What are 4G and LTE standards?               7 
 

Q.4 a) Derive an expression for signal level  dPr  for ground reflection – two ray model, 

where d  is the distance in metre between transmitter and receiver.       20 

PART-B 

Q.5 a) Define equalization. Explain basic linear transversal equalizer structure.      10 
 b) What is diversity? Explain space diversity and what are various reception methods.

                           10 
 
Q.6 a) How to improve coverage and system capacity in a cellular system?       10 
 b) Briefly explain various hand-off strategies.              10 
 
Q.7 Write short notes on any two: 
 a) Slotted ALOHA 
 b) Features of FHMA 
 c) Pure ALOHA 
 d) Features of CDMA                       10x2 
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WIRELESS COMMUNICATION (EC-506) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is forward and reverse links? 
 b) What is spread spectrum technique? List any two techniques. 
 c) List various modes of propagation and define any one. 
 d) Explain the concept of near for effect. How it can be overcome? 
 e) What is fast fading? 
 f) Define coherence time. 
 g) Calculate the member of physical channels supported in a GSM system. 
 h) Define frequency reuse. 
 i) What is frame efficiency? 
 j) Define Doppler shift.                   2x10 

PART-A 

Q.2 a) Explain the evaluation of mobile radio communication system from 1G to 3G with 
the help of neat diagram.                   10 

 b) Explain signal processing in GSM system.              10 
 
Q.3 Write a brief on: 
 a) GPRS.            b) 4G. 
 c) IS-95.            d) 3G          5x4 
 
Q.4 a) What is small scale fading? What are the factors affecting small scale fading? List 

types of fading channels.                   10 

 b) Calculate the power received  dPr in free space propagation model.      10 

PART-B 

Q.5 a) What is diversity? What is the need of diversity techniques? List them all and explain 
any one briefly.                    10 

 b) What is the need of equalization? Explain the fundamentals of equalization in a 
communication system.                    10 

 
Q.6 a) How to improve coverage and capacity in the cellular system?        10 
 b) What are various types of interference in the system? Explain co-channel 

interference signal to interference ratio for the worst case scenario.       10 
 
Q.7 Write short notes on any two: 
 a) Slotted Aloha and pure Aloha. 
 b) Spread spectrum multiple access. 
 c) FDMA and TDMA. 
 d) Packet radio protocols.                   10x2 
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COMMUNICATION ENGINEERING-II (EC-508) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is companding? How does it improve S/N ratio in a PCM system? 
 b) What are the steps involved in converting an analog signal into a digital signal. 
 c) Sketch the QPSK waveform of the sequence 1101010111 assuming the carrier 

frequency to be equal to the bit rate. 
 d) Explain Gaussian minimum shift keying. 
 e) What do you mean by probability or error? What is its significance? 
 f) A random variable is uniformly distributed between 0 and 4. Find the differential 

entropy H(x). 
 g) Find the channel capacity of a channel which is defined by the channel matrix given 

below: 

    









8.02.0

2.08.0
/ xyP  

 h) What do you mean by probability density function? What is the relation between pdf 
and CDF? 

 i) Explain Gaussian distribution. 
 j) Show that the power spectrum of a (real) random process is real, i.e. 

     fSfS xxXX                      2x10 

PART-A 

Q.2 a) What is the difference between pulse amplitude modulation and pulse time 
modulation? Explain different types of PTM techniques.        8 

 b) Describe with a block diagram, the working of delta modulator. How can slope 
overload error be avoided?                 7 

 c) Consider an audio signal comprised of the sinusoidal term: 

    tt  800cos4  

  Find the signal to quantization noise ratio when this is quantized using 10-bit PCM.
                        5 

 
Q.3 a) Draw the bock diagram of differential PSK modulator and explain how 

synchronization problem is avoided for its detection.           10 
 b) What is M-ary signaling? What are its advantages? Explain M-ary PSK in detail.  10 
 
Q.4 a) What is meant by a matched filter? Derive the expression for SNR for a matched 

filter.                         20 

PART-B 

Q.5 a) A code is compared of dots and dashes. Assume that the dash is 3 times as long as 
the dot and has one third the probability of occurrence. 

  i) Calculate the information in a dot and that in a dash. 
  ii) Calculate the average information in the dot-dash code. 



  iii) Assume that a dot lasts for 10 ms and that this same time interval is allowed 
between symbols. Calculate the average rate of information transmission.  6 

 b) Compare codeing efficiency of Shannon-Fano coding and Huffman coding when five 

source messages have probabilities 15.0,15.0,15.0,4.0 4321  mmmm and 

15.05 m .                    7 

 c) State and prove Shannon Hartley theorem. A Gaussian channel has a 1-MHz 

bandwidth if the signal to noise power spectral density Hzns 510/  . Calculate the 

channel capacity C .                   7 

 
Q.6 a) A coin is tossed until a head appears. Let T be the random variable which identifies 

the number of tosses, t , required for the appearance of this first head. Make a plot 

of probability  tTP  as a function of t upto 5t .      6 

 b) The joint pdf of the random variable X and Y is        yuxuKeyxf yx  , . 

  i) Find the value of K . 

  ii) Find the probability density  xf . 

  iii) Find the probability  32;20  YXP . 

  iv) Are the random variables independent?            8 
 c) A random variable ,XbV  where X is a Gaussian distributed random variable 

with mean 0 and variance 2 , and b is a constant. Show that V is a Gaussian 

distributed random with mean b and variance 2 .          6 

 
Q.7 a) Define autocorrelation function. State and prove its properties.      7 

 b)  A voltage  tV which is a Gaussian ergodic random process with a mean of zero and 

a variance of 4 volt2, is measured by a dc meter, a true rms meter, and a meter 

which first squares  tV  and then reads its dc component. Find the output of each 

meter.                    7 

 c) Given a WSS random process  tX with mean    mtXE  . This is applied as input to 

an LTI system with impulse response    tueth at . Find the mean of the input. 

                       6 
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COMMUNICATION ENGINEERING-II (EC-508) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What do you mean by quantization error? How can it be reduced? 
 b) What is delta modulation? What are drawbacks of delta modulation? 
 c) Explain M-ary signalling. List its advantages. 
 d) State the difference between coherent and non-coherent detection. 
 e) Write the expression for probability of error for BPSK signal. 

 f) Consider a random variable X defined by 
 

 
otherwise

bxa
ab

xf
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  Find the corresponding CDF. 
 g) State Central limit theorem. 
 h) Explain the term power spectral density write its properties. 
 i) A continuous signal is band limited to B Hz, sampled at Nyquist rate and the 

samples are quantized into 4 levels. The quantization levels ,,, 321 QQQ and 4Q  are 

assumed independent and occur with probabilities 
8

1
41  PP and 

8

3
32  PP . Find 

the information rate of the source. 
 j) Find the channel capacity for the given channel: 

   

























2

1

4

1

4

1
4

1

2

1

4

1
4

1

4

1

2

1

/ XYP                   2x10 

PART-A 

Q.2 a) State and prove Sampling theorem. TDM system is used to multiplex the four signals 
      ttmtwtmttm 030201 cos2,cos5.0,cos    and   ttm 04 4cos  . If each signal 

is sampled at the same sampling rate, calculate the minimum sampling rate, fs . 

                     8 
 b) Discuss and compare pulse width modulation and pulse position modulation.  6 

 c) Explain companding. How does it improve S/N ratio.          6 
 
Q.3 a) Explain the working of QPSK modulator and demodulator. List its advantages and 

disadvantages.                      10 
 b) Write short notes on MSK modulation scheme              10 
 
Q.4 What is an optimum filter? Derive the expression for probability or error, Pe and 

transfer function,  fH  of optimum filter.               20 

PART-B 



Q.5 a) The joint probability density of the random variable X and Y is    yxKeyxf ,  in 

the range  x0 m  y0 and   0, yxf . 

  Otherwise: 

  i) Find the value of the constant k . 

  ii) Find the probability density  xf . 

  iii) Find the probability  32;20  yxP . 

  iv) Are X and Y independent.                8 

 b) Let Z  be a random variable with probability density  
2

1
zf in the range 11  z . 

Let the random variable ZX  and the random variable 2ZY  . Show that X  and 

Y are uncorrelated.               6 
 c) Explain Gaussian distribution. Find its CDF.            6 
 

Q.6 a) Explain the term autocorrelation function. Show that if  tx is WSS, then. 

            xx RRtxztxE  02
2

 where  xR  is the autocorrelation of  tx .  8 

 b) Let  tx  and  ty be defined by: 

    tBtAtx  sincos   
    tAtBty  sincos   

  Where  is constant and A and B are independent random variables both having 

zero mean and variance 2 . Find the cross correlation of  tx and  ty .    6 

 c) Write short note on cross spectral density.            6 
 
Q.7 a) State and prove Shannon Hartley theorem. Show that the channel capacity of an 

ideal AWGN channel with infinite bandwidth is given by: 
  nsc /44.1 .                     8 

 b) Define entropy. Derive the following relation: 

       XYHXHYXH /,  . Show that if X and Yare statistically independent, then 

   XHYXH /  and   0XYI .               6 

 c) Five source messages are probable to appear 

as 15.0,15.0,15.0,15.0,4.0 54321  mmmmm . Find coding efficiency for: 

  Find coding efficiency for: 
  i) Shannon fano code. 
  ii) Huffman code.                   6 
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PRINCIPLES OF COMMUNICATION (EC-605) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define baseband and passband signals. 
 b) Discuss various merits of FM over AM. 
 c) Define frequency modulation. 
 d) Define PPM, PCM and PAM. 
 e) Discuss benefits of spread spectrum technique. 
 f) Define aliasing in PCM. 
 g) Define noise figure. 
 h) Write the relation of modulation index in FM. 
 i) Define a phase locked loop. 
 j) What are various types of pulse analog modulation?        2x10 

PART-A 

Q.2 a) Explain the need of modulation in a communication system.          10 
 b) Define a communication system. Explain its various types.          10 
 
Q.3 a) Define SSB modulation. Explain the method of generation of SSB.        10 
 b) Explain in detail the types of AM receiver. Also mention the characteristics of AM 

receiver.                         10 
 
Q.4 a) Compare narrowband FM and wideband FM.              10 
 b) Write notes on: 
  i) Pre-emphasis. 
  ii) De-emphases.                     5x2 

PART-B 

Q.5 a) Explain the method of generation of PAM.               10 
 b) Define quantization. Derive two expressions for probability of error for a PCM 

system.                         10 
 
Q.6 a) Define M-ary PSK. How M-ary PSK can be generated.            10 
 b) Discuss the modulation and demodulation process of QAM. Discuss its benefits as 

compared to other digital modulation techniques.             10 
 
Q.7 a) Write notes on: 
  i) Shot noise. 
  ii) Noise temperature.                    5x2 
 b) Define a noise figure. How it is related to noise temperature?           10 
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MICROWAVE ENGINEERING (EC-701A) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) “Guide wavelength in waveguide is always more than free space wavelength”. 

Justify the statement. 

 b) What do you mean by modes? What does m  and n  indicate in mnTM ? 

 c) What is a cavity resonator? What do you mean by quality factor of resonators? 
 d) What is an attenuator? What are their types? 
 e) What are range ambiguities in a radar? How are these overcome?      4x5 
 

PART-A 

Q.2 a) What are major applications of microwaves?              10 
 b) What are the advantages of microwaves over low frequencies? Are there any 

drawbacks also?                       10 
 
Q.3 a) For a rectangular waveguide of internal dimensions cmcm 404.3214.7   operating at 

GHz5 , find out propagation constant and phase velocity for 10TE  and 11TE  modes 

of propagation.                       10 
 b) What are microstrip lines? What are their types? Briefly discuss the characteristics of 

each type.                        10 
 
Q.4 a) What is a circulator? Discuss its theory of operation and suggest at least four 

applications.                        10 
 b) What do you mean by E-plane Tee and H-plane Tee? Compare their propagation 

characteristics                       10 
 

PART-B 

Q.5 a) How amplification takes place in TWT? Discuss the beam wave interaction in this 
device. What is the use of slow wave structure in TWT?           10 

 b) Discuss the condition for sustained oscillation in a reflex klystron. How is frequency 
of oscillation varied in this device?                 10 

 
Q.6 a) What is Gunn effect? How does oscillation take place in a Gunn diode? Discuss in 

detail.                          10 
 b) What are various methods for measuring microwave frequency? Discuss in detail. 

                           10 
 
Q.7 Write short notes on any two: 
 a) Tunnel diode. 
 b) Measurement of low power in microwaves. 
 c) Radar range equation and its significance. 
 d) Blind speed.                    10x2 
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MICROCONTROLLERS AND APPLICATIONS (EC-702) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) The following shows crystal frequencies for two different 8051 based systems. Find 

the period of machine cycle in each case:  i) 12 MHz   ii) MHz22   

 b) What do you mean by active register banks? 
 c) How do RET and RETI instructions differ? 
 d) Logical or the contents of PORT1 and PORT2 and store the result in external data 

memory location 2040H. 
 e) What will be the contents of TMOD register to configure Timer 0 in Mode1? 
 f) What is the function of TR0 bit in TCON register? 
 g) To which register do RI and TI bits belong? Is that register bit addressable? 
 h) For XTAL=12 MHz, find the TH1 value for 9600 band rate. 
 i) What is meant by the term interrupt vector? 
 j) Which register caters to the function of changing interrupt priorities and how?  

                         2x10 

PART-A 

Q.2 a) Draw the block diagram of an 8051 microcontroller and explain the function of each 
block in detail.                   8 

 b) Differentiate between a microprocessor and a microcontroller.      6 
 c) Explain the structure of internal RAM of 8051 microcontroller.      6 
 
Q.3 a) What are different addressing modes supported by an 8051 microcontroller? Explain 

with examples.                    10 
 b) Write a program to add two 16-bit numbers 5634H and 1341H, and store the result 

in memory locations 40H and 41H.              10 
 
Q.4 a) Explain Mode-1 operation of an 8051 Timer.            6 
 b) Write a note on timer clocking sources.             6 
 c) Write a delay subroutine to provide a time delay of 0.5 seconds.      8 

PART-B 

Q.5 a) Explain how Timer1 is used in serial port to generate band rate clock.    7 
 b) Explain Mode-2 operation of a serial port.            8 
 c) What is the importance of RI and TI flags in serial port?        5 
 
Q.6 a) What are various interrupts in an 8051 microcontroller? Explain them. What is their 

priority order?                      10 
 b) Write a program to generator 1 kHz square wave on P1.3 using a timer and an 

interrupt.                        10 
 
Q.7 a) Interface 16k external program memory and 8k external data memory with an 8051 

microcontroller. Also draw addressing map.            10 



 b) Interface LCD with an 8051 microcontroller and write a program to display ‘MRIU’ 
on LCD.                        10 
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WIRELESS AND MOBILE COMMUNICATION (EC-704) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define co-channel reuse ratio. 
 b) Define co-channel interference and adjacent channel interference. 
 c) Define flat fading and frequency selective fading. 
 d) Define sampling theorem and quantization. 
 e) Define forward-link and reverse-link in mobile cellular radio system and accordingly 

what is the broad classification of radio channels. 
 f) List four parameters of common air interface (Radio interface) in GSM. 
 g) Define CDMA and explain near-far effect. 
 h) What is ISI and which technique is used to overcome this in a mobile cellular 

communication system. 
 i) List characteristics of speech signals. 
 j) Define coherence time.                   2x10 

PART-A 

Q.2 a) With the help of a diagram, discuss the functions of various elements of mobile 
radio cellular system.                    12 

 b) Compare various mobile communication systems – mobile stations.     8 
 
Q.3 a) What do you understand by doppler shift? Derive an expression for change in 

frequency or doppler shift in terms of speed of mobile and wavelength of carrier 
frequency.                       10 

 b) Explain briefly small scale fading based on the doppler spread.        10 
 
Q.4 a) Briefly explain the overview of an advanced mobile phone system.       12 
 b) With the help of a diagram, discuss a GSM frame structure.       8 

PART-B 

Q.5 a) Explain the concept of frequency-reuse and derive expression for capacity of a  
N-cell cellular system, given the spectrum ‘S’ channels allocated for the cellular 
system.                        10 

 b) Explain any two techniques for improving the capacity of mobile communication 
systems.                        10 

 
Q.6 a) Explain the working of power delivery intelligent cell.           10 
 b) Discuss salient features of TDMA channel.              10 
 
Q.7 a) What do you understand by adaptive equalization? Explain the working of a 

communication system with adaptive equalizer in the receiver system.      12 
 b) Explain frequency hopping spread-spectrum (FHSS) technique.      8 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Sixth / Seventh Semester 
RADAR ENGINEERING (EC-721) 

 

Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) If the pulse width of a radar is s4 , what will be its range resolution. 

 b) Which parameter of radar determines angular resolution? 
 c) List any two limitations of a CW radar. 
 d) With the increase of p.r.f, maximum unambiguous range also increases. [True or 

False.] 
 e) What will be effect on the frequency of echo signal, received by a radar, if target is 

receding in range? 
 f) Which type of tracking radar gives better accuracy? 
 g) What is the effect of lowering the threshold level in a radar? 
 h) Why first stage of a radar receiver should always have low noise figure? 
 i) What is duty cycle for a CW radar? 
 j) What is blind speed problem?               2x10 

PART-A 

Q.2 a) What is the effect of p.r.f. on maximum unambiguous range? Briefly discuss. Explain 
the terms: second time around echo and multiple time around echo.  10 

 b) What are major applications of radar? Discuss each application in detail.   10 
 
Q.3 a) Calculate maximum range of a radar system, which operates at a wavelength of 

cm3 , has peak power of kW500 . Minimum detectable signal for this radar is 

W1210 , capture area of antenna is 25m  and target radar cross-section is 220m . 10 

 b) What are system losses in a radar system? Briefly discuss each system loss.  10 
 
Q.4 a) What is multi-frequency CW radar? How the range of a target can be measured in 

this radar?                     10 
 b) State Doppler frequency effect in a radar. Is it present, if a target is moving in a 

circular path around a radar station, at a constant radial distance?      10 

PART-B 

Q.5 a) Calculate the first three blind speeds for an MTI radar operating at cm10  and 

Hzfrp 2000...  .                    10 

 b) What is an MTI radar? What is its principle of operation? What are its types? 
Describe characteristics of each type.              10 

 
Q.6 a) What is range tracking? What is its significance in a radar? Explain its process in 

detail.                       10 
 b) What is principle of operation of a conical scan tracking radar? Briefly discuss its 

operation, with the help of a block diagram.            10 
 
Q.7 Write short notes on (any two): 
 a) Receiver protectors. 
 b) Radar duplexers. 



 c) Synthetic aperture radar. 
 d) Noise figure.                    10x2 
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ELECTRONIC SYSTEM DESIGN (EC-722) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Implement 1:8  multiplexer using 1:4  a multiplexer. 

 b) Explain propagation delay. 
 c) What is the difference between encoder and multiplexer? 
 d) Which codes used in Karnaugh map and why? 
 e) What is the difference between PAL and PLA? 
 f) Implement XOR using NMOS logic. 
 g) What do you understand by SOP and POS forms in digital design? 
 h) What is the role of preset and clear in flip-flops? 
 i) Explain wired logic. 
 j) Write down the algorithm for BCD addition.             2x10 

PART-A 

Q.2 a) What do you understand by minterms and maxterms? Draw the table of minterms 
and maxterms for three variables.               6 

 b) What are the steps needed to produce a digital hardware unit that can be 
implemented on a PBC? Illustrate the complete development cycle in detail.    10 

 c) Consider the Boolean expression:   CBABAY   

  Find the total maxterms in it.                4 
 
Q.3 a) Consider the circuit shown: 

   
       A SOP CMOS circuit 
 
  i) Show the truth table for the logic function. 
  ii) If each gate in the circuit is implemented as a CMOS gate. How many transistors 

are needed?                 8 
 b) Consider the following Boolean function and design using PAL: 

   DABCBCDADBCADCBAY 3  

   ABCDBCDADBCAY 2  

   CABACBCACBAY 1  

   ABCDY 0                     6 



 c) Implement 1:4  multiplexer using gates.             6 

 
Q.4 a) Realize half adder using NAND and OR gates.           6 

 b) Which logic circuit used to convert n  bit binary input code into 
n

2  output lines? 

Draw and explain the logic diagram for three inputs and eight outputs. Also draw its 
truth tables.                    8 

 c) What is the purpose of decoders and encoders circuits? Draw the truth table for 
BCD to 7-segment display code converter.            6 

PART-B 

Q.5 a) Show how an S-R flip-flop can be constructed using a D flip-flop and other logic 
gates.                         10 

 b) Design a 3-bit down counter with T flip-flops.             10 
 
Q.6 a) An FSM is defined by the state assigned table. Drive the circuit that realizes the FSM 

using D flip-flop: 
 

Present State 
NEXT STATE 

Output 
W=0 W=1 

Y2 Y1 Y2 Y1 Y2 Y1 Z 

0 0 1 0 1 1 

 
0 1 0 1 0 0 

1 0 1 1 0 0 

1 1 1 0 0 1 

                            10 
 b) Explain the designing steps involved in synchronous sequential circuits.      10 
 
Q.7 a) Find the hazard free minimum cost implementation of the function: 

        10,5,3,215,13,11,4,0,,, 4321 Dmxxxxf             10 

 b) Write short notes on (any two): 
  i) Cycles and races. 
  ii) State minimization technique. 
  iii) Synchronous and asynchronous sequential circuits.         5x2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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OPTICAL COMMUNICATION (EC-723A) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define refractive index of a material. 
 b) Mention the frequency ranges for a visible spectrum. 
 c) What is acceptance angle? 
 d) What are internal and external quantum efficiency of LEDs? 
 e) What are ray theory and wave theory for optical fibres? 
 f) Classify the optical fibres depending on material used in manufacturing fibre optic 

cables. 
 g) Write brief note on lens coupling to fibres. 
 h) Write few system design consideration for optical fibre communication systems. 
 i) Explain pumping and population inversion in lasers. 
 j) What is intensity modulation?               2x10 

PART-A 

Q.2 a) Sketch the block diagram for optical fibre communication system. Explain each block 
in detail.                      10 

 b) How does light propagate along an optical fibre? What are critical angle and 
acceptance angel?                   10 

 
Q.3 a) What are MMSI and AMSI fibres? Differentiate.            10 
 b) A multimode graded index fibre exhibits total pulse broadening of s1.0  over a 

distance of km15 . Estimate: 

  i) The pulse dispersion per unit length. 
  ii) The bandwidth length product for the fibre.           10 
 
Q.4 a) Briefly outline advantages and drawbacks of the LED in comparison with the LASER.

                        10 
 b) What are the different types of LED structures used in optical communication? 

Explain any one in detail.                 10 

PART-B 

Q.5 a) With the help of a diagram, describe the working principle of Fabry-Perot-Laser 
using Homo function.                  10 

 b) An injection laser has a Ga-As region of actively populated carriers with a band gap 
energy of eV43.1 . Estimate the wavelength of optical emission from the device. 

Determine its linewidth in Hz  when the measured spectrum width is nm1.0 .  10 

 
Q.6 a) Define quantum efficiency and responsivity of a photodetector. Derive an expression 

for the responsivity of an intrinsic photodetector in terms of the quantum efficiency 
of the device and the wavelength of the incident radiation.       15 

 b) Discuss briefly the noise in photodetectors.              5 
 
Q.7 Write short notes on: 



 a) Write short notes on fibre couplers and fibre connectors.        10 
 b) Discuss how multiplexing is earned out in optical communication systems.   10 
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VLSI DESIGN (EC-724) 
 
Time: 3 hrs                      Max Marks:     
100 
                           No. of pages:   
1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Why is MOS technology better than bipolar technology? 
 b) What is VLSI technology? 
 c) Differentiate diffusion and ion-implantation process. 
 d) What are negative and positive photoresists? Give example of each. 
 e) Define channel length modulation. 
 f) What is velocity saturation? Why does it happen? 
 g) How much is the size of a PMOS transistor larger than the size of an NMOS 

transistor in CMOS inverter? Why? 
 h) What is BiCMOS technology? Why is it better than CMOS technology? 
 i) What is a transmission gate? Why is it used? 
 j) What is the difference between static and dynamic memories?     

 2x10 

PART-A 

Q.2 a) Explain various design steps implemented in an integrated circuit design with the 
help of VLSI design flow.                 
      10 

 b) Discuss various trends and evolution that contributed to the development of 
integrated circuit technology.                
     8 

 c) What is Moore’s law?                  
  2 

 
Q.3 a) Explain twin-tub process for the fabrication of CMOS inverter.          

10 
 b) List various steps followed for the implementation of photolithographic process.  

  6 
 c) Explain Fick’s law of diffusion.                

  4 
 
Q.4 a) Explain VI characteristics of MOSFET and derive the current equation for various 

regions of operation.                      
10 

 b) Explain energy band diagram of a MOS system           
  8 

 c) Define the following: 
  i) Transconductance. 
  ii) Output conductance.                 

  2 

PART-B 



Q.5 a) Determine pull-up to pull-down ratio of an inverter driven by another n-MOS 
inverter through a number of pass transistors.           
      10 

 b) Describe various forms of pull-ups used as load in MOS inverters. Also write their 
limitations.                         
10 

 
Q.6 a) Implement half-adder circuit using CMOS technology.          

  8 
 b) Implement the D flip-flop circuit using CMOS technology        

  8 
 c) Draw the stick diagram of NOR gate implemented using nMOS technology.   

  4 
 
Q.7 a) Explain FPGA in detail.                      

10 
 b) Draw the diagram of a 6-transistor SRAM cell.           

  5 
 c) Implement half adder circuit using PLA.             

  5 
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B. Tech. – Seventh / Eighth Semester 

ADVANCED TELEVISION ENGINEERING (EC-801A) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Why are picture signals amplitude modulated and sound signals frequency 

modulated? 
 b) Define aspect ratio in TV transmission. 
 c) What do you understand by ‘persistence of vision’? 
 d) Define interlace scanning. 
 e) What are the time durations of front and back porch? 
 f) State the formula of highest modulating frequency in TV pictures. 
 g) Calculate the interlace error for a system in which the second field is delayed by 

s8 . 

 h) Explain the basic principle of any TV camera tube. 
 i) State any four compatibility issues. 
 j) Explain picture phone and facsimile in short.          2x10 

PART-A 

Q.2 a) Draw the block diagram of a TV transmitter system.           4 
 b) Explain the process of interlace scanning with suitable diagrams for waveforms.   6 
 c) Explain horizontal synch details. Also mention the respective location of picture 

signal and synch pulses.                 10 
 
Q.3 a) Prove that a total channel bandwidth of MHz7  is required to transmit any picture 

and sound signal in VHF or UHF bands in B625  system.        10 

 b) Explain how vestigial side band reception is done. Also state demerits of VSB 
transmission.                     10 

 
Q.4 a) Describe the working and construction of image orthicon camera tube.    10 
 b) Compare positive and negative modulation scheme in TV systems.     10 

PART-B 

Q.5 a) Out of the three possible combinations viz. ‘ YR  ’, ‘ YB  ’, ‘ YG  ’, which signal is 

transmitted.                       3 

 b) Derive the expression for generation of ‘ YG  ’ signal.         10 

 c) Explain the working of a delta gun picture tube.            7 
 
Q.6 a) Describe the factors that influence the choice of intermediate frequencies.   10 
 b) What are the functions of AFC circuit and AGC circuits?        10 
 
Q.7 a) Explain the working of cable television systems discussing the salient features of 

CATV and MATV.                   10 
 b) What do you understand by the term LCD TV and on what principle is it based? 

Discuss the relative merits and demerits of LCD TV.         10 
 



End Semester Examination, May 2015 
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DATA COMMUNICATION (EC-802) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define data communication. 
 b) Compare analog versus digital transmission. 
 c) Draw Manchester pattern for the following data signals. 
 d) Define band rate. 
 e) Give various methods of error detection. 
 f) Write the application of TDM. 
 g) Explain in detail the need of combo chips. 
 h) Draw the frame format of control field for an S frame. 
 i) Give classification of various types of T carriers. 
 j) Expand the following terms: i) VOIP   ii) ADSL          2x10 

PART-A 

Q.2 a) Explain in detail various standard organization for data communication.      10 
 b) Discuss in detail various types of transmission media.           10 
 
Q.3 Explain in detail various types of unipolar encoding in detail.          20 
 
Q.4 a) Discuss various methods of error detection in detail.           10 
 b) Explain serial interface in detail.                 10 

PART-B 

Q.5 Explain in detail various types of bit oriented protocol.            20 
 
Q.6 a) Explain AT&T FDM hierarchy.                  10 
 b) Explain the formation of group in FDM hierarchy.            10 
 
Q.7 a) Write short notes on: 
  i) SDH 
  ii) DSL                      5x2 
 b) Explain in detail various classification of ISDN.             10 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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SATELLITE COMMUNICATION (EC-821A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the difference between a geo-synchronous satellite and a geostationary 

satellite orbit? What is the time period of a geostationary satellite? 
 b) What is a transponder? Explain the difference between an active and a passive 

satellite. 
 c) Define the following terms: i) Look angles   ii) Apogee and perigee 
 d) A satellite is in an elliptical orbit with a perigee of km1000  and an apogee of 

km4000 . Find the period of the orbit. 

 e) Explain the term-EIRP. 
  A satellite earth station antenna having a maximum gain of dB60  at the frequency 

of GHz11  is fed from a power amplifier generating kW10 . If the feed system has a 

loss of dB5 , determine earth station EIRP. 

 f) Enumerate the advantages of FM in satellite communication. 
 g) What is meant by bit error rate? What is its significance? 
 h) Define TDMA frame efficiency. 
 i) Name and define three modes of multiple access. 
 j) Write in brief about earth exploration satellites.            2x10 

PART-A 

Q.2 a) What are the advantages of satellite communication? Draw a block diagram of an 
earth station and explain each block in detail.             10 

 b) Explain various satellite subsystems, highlighting their important functions and 
characteristics.                      10 

 
Q.3 a) Which orbital parameters are required to determine a satellite’s orbit? Name and 

explain them.                     8 
 b) What is meant by satellite stabilization? Explain the importance of stabilization. 6 
 c) Explain the affect of solar eclipse on the working of a communication satellite.  6 
 
Q.4 a) What is system noise temperature? How does it affect the C/N and G/T ratios?  10 
 b) A geostationary satellite is located at a distance of km3000  with an operating 

frequency of GHz25.14 . The gain of transmitting and receiving antennas are 15  and 

20 , simultaneously. If the transmitter power is kW200 , calculate the power 

received by receiving antenna.                  10 

PART-B 

Q.5 a) How is digital satellite communication different from analog satellite communication? 
Derive an expression for a digital satellite link.      8 

 b) Describe and compare SCPC and CSSB system.           6 
 c) Explain the effects of intermodulation products in FM/FDM system.     6 
 



Q.6 a) What is satellite switching? How is SS-TDMA different form a beam hopping TDMA?
                      6 

 b) What is the difference between pre-assigned and demand-assigned multiple access 
technique? Explain DAMA in detail.            7 

 c) Explain TDMA superframe.                 7 
 
Q.7 Write short notes on: 
 a) SARSAT                      6 
 b) Laser satellite communication                7 
 c) GPS                       7 
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EMBEDDED SYSTEM DESIGN (EC-822A) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Show the status of various flags after addition of 67H and 39H. 
 b) Discuss the advantages and disadvantages of Harvard and Von-Neumann 

architectures. 
 c) Draw PSW register in context of an 8051 microcontroller. 
 d) What is the difference between ACALL and LCALL instructions? 
 e) Explain the various bits of TCON register. 
 f) Why is PIC program memory 14-bit wide? 
 g) What do you mean by the bipolar mode of an ADC? 
 h) What is the function of INDF in a PIC microcontroller? 
 i) How is a PIC microcontroller different from an 8051 microcontroller? 
 j) What do you mean by watchdog timer reset?           2x10 

PART-A 

Q.2 a) Differentiate between CISC and RISC processors.            8 
 b) Explain Intel hex file format with an example.             8 
 c) What do you mean by embedded controllers and external memory devices?    4 
 
Q.3 a) Draw the pin diagram of an 8051 microcontroller. Discuss about various pins and 

parts of a microcontroller.                   8 
 b) Two numbers are stored in registers Ro and R1. Verify if their sum is greater than 

FFH. If so, set pin otherwise clear it.                8 
 c) Explain following instructions with examples: MOVX, AJMP         4 
 
Q.4 a) Explain mode-1 operation of timer in an 8051 microcontroller.        6 
 b) Explain the function of IC and IP registers.              6 
 c) Write a program to generate a square wave of 10 kHz at pin P1.2 using timer and 

interrupt. Assume crystal frequency to be 11.0592 MHz.          8 

PART-B 

Q.5 a) What is a PIC microcontroller? How it is different from an 8051 microcontroller? 
Explain the concept of pipelining in a PIC microcontroller.        10 

 b) Explain following instructions in PIC microcontroller with examples: 
   clrw, btfss f,b  , comf  f,F                6 
 c) Write a program for PIC microcontroller to perform Ex-oR operation between two  

8-bit numbers.                      4 
 
Q.6 a) Explain all registers associated with synchronous serial port module. Also explain the 

input and output port expansion.               10 
 b) Explain timers used in PIC 16. Explain the concept of prescalar and post-scalar in 

timer 2 using a suitable block diagram.             10 
 
Q.7 Write notes on (any two): 



 a) Temperature sensor interfacing with an 8051 microcontroller. 
 b) PWM motor control. 
 c) ADC interfacing with an 8051 microcontroller.           10x2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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MOBILE COMPUTING (EC-823) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is mobile computing? 
 b) What do you understand by unicast and broadcast? 
 c) Define multiple access technique and list any three. 
 d) Explain briefly HLR and VLR. 
 e) What is triangular routing in mobile IP? 
 f) List various layers of WAP1.X protocol. 
 g) Define consistency in CODA. 
 h) What is adhoc network? 
 i) What are various types of IP micromobility? 
 j) What do you understand by transaction model? List any two types of transactions.

                         2x10 

PART-A 

Q.2 a) What are the various challenges/issues of mobile computing?      8 
 b) Briefly explain the architecture of GSM system with special emphasis on common air 

interface and role of HLR, VLR and AUC from mobility point of view.      12 
 
Q.3 a) What is WATM? Explain the generic reference model of WATM and various access 

scenarios.                        12 
 b) What is tunneling and encapsulation? List various types of encapsulation and explain 

any one in brief.                 8 
 
Q.4 a) Explain mobile TCP with its advantages and disadvantages.         10 
 b) Explain WAP push architecture with proxy gateway.           10 

PART-B 

Q.5 a) What are major transport mechanisms used by digital audio broadcasting system. 
Explain the DAB frame structure.                 10 

 b) Explain briefly the three states of client in CODA.            10 
 
Q.6 a) Explain routing in mobile adhoc network based on destination sequence distance 

vector.                        10 
 b) Discuss fundamental differences between wired and adhoc wireless network from 

the point of routing.                     10 
 
Q.7 Write short notes on (any two): 
 a) Kangaroo Joey transaction. 
 b) Proactive and reactive protocols. 
 c) Digital video broadcasting for high speed internet. 
 d) WSP/B session establishment and termination.            10x2 
 
 



End Semester Examination, May 2015 
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ADVANCED MICROPROCESSOR AND MICROCONTROLLER (EC-824A) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 a) Define program visible and program in-visible registers with examples. 
 b) What do you mean by a paging system? 
 c) A segment starting address is 20080 H. Find out its last address. 
 d) List out the main peripheral units integrated in the chip 8086. 
 e) What is the purpose of ADS signal in 80386? 
 f) How much physical memory can an 80386 microprocessor address in real mode and 

in protected mode? 
 g) What do you understand by level-1 and level-2 cache memory? 
 h) What do you understand by RALU? 
 i) What is the function of SFRs in 80196? 
 j) At what instant and in which application watchdog timer should be enabled in 8096?

                        2x10 

PART-A 

Q.2 a) Draw and explain the programming model of 32 bit processors.        10 
 b) Find out the contents of descriptor for designing a write protected code segment 

with privilege level 10, starting at an address 20AB00D1H and ending at address 
20AD11D1H.                       10 

 

Q.3 a) How are master and slave modes of different version of an 80186 selected?  8 
 b) Explain the function of lock and SRDY signals of an 80186.       4 
 c) Explain the architecture of an 80286 with the help of a suitable block diagram. 8 
 

Q.4 a) Discuss the protected mode addressing of an 80386.           10 
 b) What is virtual 8086 mode operation of an 80386 microprocessor?     6 
 c) Explain the memory system of an 80386 microprocessor.        4 

PART-B 

Q.5 a) Describe the cache organization of an 80486.           6 
 b) Illustrate and explain the control register CR0 of an 80486.       6 
 c) Compare and contrast all members of Pentium family.         8 
 

Q.6 a) Discuss the addressing modes of an 80196.            8 
 b) Draw and explain the architecture of an 80196 MCV.           12 
 

Q.7 a) AX=2000H, 3X=2001H, Cx=2002H, Dx=2003H, SP=3078H and memory locations 
200H to 2003H hold the data 1345 H, 4005H, 398AH and 4ADCH respectively. Find 
out the contents of all the registers used in the following instructions after 
execution: 

  i) LD AX, [Bx] 
  ii) POPF 
  iii) ADD Ax, Bx, [Cx]+ 
  iv) LD DX, [Bx]+ 
  v) EXTW Dx 
  vi) NOTB Cx                       10 



 b) List down the maskable and non-maskable interrupts in an 80196. Explain how 
software timer interrupts works?                 10 
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ELECTRONIC DEVICES AND CIRCUITS-I (EC-I-305) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define doping. 
 b) Draw the characteristics of a practical diode. 
 c) Define space charge or transition capacitance. 
 d) Define PIV. Derive it for a full-wave centre-tapped rectifier. 

e) What is the significance arrow head in the transistor symbol? 
f) Why transistor is called a current controlled device? 

 g) What is stability factor? 
 h) List different types of biasing circuits in transistors. 
 i) Differentiate between BJT and FET (2 points). 
 j) Define voltage gain in a transistor amplifier.           2x10 

PART-A 

Q.2 a) Explain the formation of P-type and N-type material.            10 
 b) With the help of a energy level diagram, explain the formation of semiconductor, 

conductor and insulator.                    10 
 
Q.3 a) What is barrier potential in a P-N junction? What happens when the N type material 

is made more positive than the P type material by an external voltage source?    10 

 b) In a bridge rectifier circuit, the peak value of secondary voltage is 2240  V and 

frequency of 50 Hz. Determine: i) No load output dc voltage ii) PIV, and iii) Output 
frequency.                        10 

 
Q.4 a) Draw and explain the input and output characteristics of a transistor in common 

base configuration.                      15 
  b) If  =0.98, calculate   for the transistor.             5 

PART-B 

Q.5 a) Define stability factor. Derive an expression for stability factor ‘S’.        10 
  b) Why do we need transistor biasing? List different methods of transistor biasing and 

explain any one briefly.                     10 
 
Q.6 a) What is a load line and how is it used in the calculation of current and voltage gains 

for a single stage amplifier?                   10 
  b) Draw the equivalent circuit of small signal CE amplifier using h-parameters.     10 
 
Q.7 a) Explain construction, operation and characteristics of n-channel and P-channel JFET.

                          15 
  b) Explain the working of an FET as an amplifier.            5 
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DIGITAL ELECTRONICS AND CIRCUITS-I (EC-I-303) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Differentiate between analog and digital signals. 
 b) Why NAND and NOR gates are called as universal gates? 
 c) Why we use gray codes for solving k-Map? 
 d) What are error detection and correction methods? 
 e) What is the difference between combinational and sequential circuits? Explain with 

examples. 
 f) Differentiate between patch and flip-flop. 
 g) What is race around condition? How it can be avoided? 
 h) What is the difference between synchronous and asynchronous counters? 
 i) What do you understand by modulus of a counter? 
 j) Explain error detection and correction code with an example.        2x10 

PART-A 

Q.2 a) Explain the operation of all the basic gates with their logic diagram and truth table.
                          10 

 b) How does an exclusive-OR gate differ from an OR gate in its logical operation?  10 
 
Q.3 a) Convert given hexadecimal number (3FA7)16 into: 
  i) Binary equivalent 
  ii) Decimal equivalent 
  iii) Octal equivalent                   6 
 b) Express following numbers into binary, gray and excess-3 codes: 
  i) 49  ii) 38  iii) 138                9 
 c) Explain parity method of error detection.             5 
 
Q.4 a) Minimize the following functions using K-Map: 
  F(A, B, C, D)=Σ(0, 1, 2, 3, 5, 6, 8, 10, 15) 
  And realize the function using NAND gate.              10 
 b) Prove that: 
  i) (A+B)(A+C)=A+BC 

  ii) A+ A B=A+B 
  iii) A+AB=A 
  iv) (A+B)(A+C)(B+C)=AB+AC+BC                10 

PART-B 
Q.5 a) Implement the following function with 8:1 multiplexer: 
  )15,9,8,4,3,1,0(),,,( mDCBAF  .               8 

 b) Draw and explain 2-bit magnitude comparator.           7 
 c) Draw the truth table and logic diagram of full adder.         5 
 
Q.6 a) Realize a J-K flip flop using SR flip flop. Explain the operation of J-K flip flop using its 

block diagram and truth table.                 10 
 b) Describe how a D latch operates differently from an edge triggered D flip flop.   10 



 
Q.7 a) Draw and explain universal shift register.              10 
 b) Draw and explain asynchronous decade counter.            10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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ELECTRONIC DEVICES AND CIRCUITS-II (EC-I-401) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is cascading? Name various methods of it. 
 b) What is the basis of classification of power amplifier? 
 c) Draw block diagram of a basic feedback amplifier. 
 d) Write Barkhausen criterion for oscillation. 
 e) Draw equivalent circuit of a crystal oscillator. Also write its principle. 
 f) What is the difference between clipping and clamping circuit? 
 g) What is a multivibrator? 
 h) Define:- stew rate and CMRR. 
 i) Draw circuit diagram of a sample/hold circuit. 
 j) Write features of an IC regulator.               2x10 

PART-A 

Q.2 a) Explain frequency response of RC coupled amplifier (2-stage circuit).      7 
 b) Explain difference between voltage and power amplifier.          6 
 c) Derive an expression for efficiency of class-B push-pull amplifier with the help of a 

circuit diagram.                      7 
 
Q.3 a) Explain advantages of negative feedback with derivation.          8 
 b) Explain effect of an emitter bypass capacitor.             6 
 c) Explain emitter follower amplifier with the help of a circuit diagram.       6 
 
Q.4 a) Derive an expression for resonance frequency of Hartley oscillator with the help of a 

neat diagram.                    10 
 b) Define an RC oscillator. Also derive expression for resonance frequency of RC  

phase-shift oscillator.                  10 

PART-B 

Q.5 a) What is the need of wave shaping circuit? Explain RC and RL integrating circuit. 10 
 b) What is clamping circuit? Explain various types of clamping circuit with the help of a 

circuit diagram               .     10 
 
Q.6 a) Draw the block diagram of a 555 timer and explain it.           6 
 b) Write ideal characteristics of an operational amplifier. Also draw its block diagram.

                          7 
 c) Explain operational amplifier as integrator with the help of a circuit diagram.    7 
 
Q.7 a) Explain a fixed voltage regulator with the help of circuit diagram for )5( volt output 

voltage.                      10 
 b) Explain SMPS with the help of a circuit diagram.          10 
 
 
 



End Semester Examination, May 2015 
B. Tech. (Integrated) – Fourth Semester 

DIGITAL ELECTRONICS AND CIRCUITS-II (EC-I-402) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Which logic family consumes the least power? 
 b) What do you mean by propagation delay? 
 c) What is the other name of parallel type A/D converter? 
 d) Which is the fastest A/D converter? 
 e) Describe the advantages of an EEPROM over an EPROM. 
 f) How does a PLA differ from a ROM? 
 g) What do you mean by maxterm of a Boolean expression? 
 h) Which code is used in K-map? 
 i) What is the disadvantages of K-map? 
 j) Define FPGA.                      2x10 

PART-A 

Q.2 a) Explain TTL logic family in totem-pole arrangement with a diagram.       15 
 b) Define the following characteristic of a logic family. 
  i) Propagation delay     ii) Noise margin         5 
 
Q.3 a) Define the following parameter of DACs: 
  i) Percentage resolution  ii) Step size          5 
 b) Explain the working of dual slope A/D converter with a diagram.        15 
 
Q.4 a) Write a short note on FPGA.                5 
 b) Differentiate between ROM, PROM, EPROM and EEPROM.          10 
 c) Explain the difference between PLA and PAL with an example.      5 

PART-B 

Q.5 a) Reduce using K-map the expression:  )13,12,10,9,8,7,5,3,2,1,0(m .       10 

 b) Simplify the given expression using Q-map:  )15,14,13,9,8,7,6,1,0(mf .     10 

 
Q.6 a) Implement 3-bits asynchronous counter using J-K flip-flop.         10 
 b) Differentiate between asynchronous and synchronous counters.        10 
 
Q.7 a) Write a note on arithmetic logic unit w.r.t. IC 74181 and its applications.     10 
 b) Implement binary addition and subtraction using ALU.           10 
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COMMUNICATION SYSTEMS-I (EC-I-403) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the need for modulation? 
 b) Draw the basic block diagram of an AM transmitter. 
 c) Differentiate between sensitivity, selectivity and fidelity. 
 d) What is the significance of RF section in a super heterodyne receiver? 
 e) Explain the need for pre-emphasis and de-emphasis in FM receiver. 
 f) What is the purpose of limiter in an FM receiver? 
 g) Define gain and directivity of an antenna. 
 h) What is meant by critical frequency? 
 i) Give the concept of a spread spectrum. 
 j) Give relation between skip distance and maximum usable frequency.    2x10 

PART-A 

Q.2 a) Differentiate between low level modulation and high level modulation and explain 
their block diagrams.                  10 

 b) Draw a neat block diagram and explain each working stage of Armstrong FM 
transmitter.                     10 

 
Q.3 a) Give the working principle of a super heterodyne AM receiver. How is it superior to 

TRF receiver?                    10 
 b) What is intermediate frequency? How is it selected?           5 
 c) What is meant by AGC?                    5 
 
Q.4 a) Explain an FM receiver in detail.               10 
 b) Write the features of communication receivers.           10 

PART-B 

Q.5 a) Derive the expression for null, maxima, half power points and beam width for an 
end fire array.                    12 

 b) Briefly explain rhombic antenna.                 8 
 
Q.6 a) Explain various modes of wave propagation.           10 
 b) Define the following terms: 
  i) Signal fading. 
  ii) Troposcatter.                      5x2 
 
Q.7 a) Differentiate between frequency hopping and direct sequence spread spectrum. 10 
 b) What is CDMA? List its advantages.              10 
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MICROPROCESSORS-I (EC-I-404) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is role of program counter in 8085 microprocessor? 
 b) Explain the use of ALE signal in 8085 microprocessor. 
 c) What is the function of accumulator in 8085 microprocessor? 
 d) Differentiate between maskable and non-maskable interrupts. 
 e) Let the memory location 2042 H has a data byte 25 H. Specify the contents of  

A8-A15 and ADO-AD7 when the microprocessor asserts DR  signal. 
 f) Differentiate between JMP and CALL instruction. 
 g) What will be contents of accumulator and status of CY flag after execution of 

following program? 
  STC 
  MVI A, 80 H 
  RRC 
 h) How many address lines are required to access? 
  i) 4 K memory. 
  ii) 8 K memory. 
 i) Memory address of first location of 2K memory is 2000H. Find the address of last 

location. 
 j) Define DMA operation.                   2x10 

PART-A 

Q.2 a) Explain evolution of microprocessors.                12 
 b) What are various application of microprocessors?          8 
 
Q.3 a) Draw the architecture of an 8085 microprocessor and explain its working.     10 
 b) Explain the interrupt structure of an 8085 microprocessor.         10 
 
Q.4 a) Explain following instructions of 8085 microprocessor: 
  IN, SUB, CMA and RLC                    10 
 b) What are various addressing modes of 8085 microprocessor?         10 

PART-B 

Q.5 a) Differentiate between peripheral mapped I/O and memory mapped I/O.   6 
 b) What are various address decoding techniques? Explain.        6 
 c) Interface 2K ROM with 8085 microprocessor.           8 
 
Q.6 Explain the working of any two of the following with the help of a block diagram: 
 a) 8255 
 b) 8253 
 c) 8259 
 d) 8279                         20 
 
Q.7 a) What are basic features of Z-80 microprocessor?            10 



 b) Differentiate between 6800 microprocessor and 8085 microprocessor.      10 
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CONSUMER ELECTRONICS (EC-I-501) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the working principle of a carbon microphone? 
 b) What are preamplifier and equalizer systems? 
 c) Define progressive scanning. 
 d) Define compatibility for black and white and colour systems. 
 e) What are pre and post-equalizing pulses? 
 f) Describe the working of horn loaded woofer. 
 g) Differentiate between PAL and NTSC systems briefly. 
 h) Compare magnetic and electric deflection of a beam in TV systems. 
 i) What is principle of video recording on magnetic tapes? 
 j) What do VCD and DVD stand for?               2x10 

PART-A 

Q.2 a) What are tape transport mechanisms?               5 
 b) Explain different types of microphones. On what principle is it based? Mention few 

applications of various microphones.              15 
 
Q.3 a) Explain basic block diagram of a TV communication receiver system.    10 
 b) Explain the construction and working principles of PIL type color picture tubes. 10 
 
Q.4 a) Explain the terms: mixing, hue, luminance and saturation in relation to colour TV 

systems.                        8 
 b) What are PAL systems? Mention their advantages and disadvantages.    12 

PART-B 

Q.5 a) Draw block diagram of cable TV using internet.           10 
 b) Explain the working principle of DTH.              10 
 
Q.6 a) Draw the block diagram of a VCR. Explain each block in detail.      10 
 b) What are VCD and VHS systems? How is tape transport mechanism carried out in 

VHS?                       10 
 
Q.7 a) Explain the working of a video camera with help of a block diagram.    10 
 b) Write short notes on: 
  i) VCD 
  ii) DVD                      10 
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COMMUNICATION ENGINEERING-II (EC-I-502) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the frequency range of the following bands? 
  i) UHF band    ii) L band    iii) Ku band    iv) Ka band 
 b) What is the full form of IMPATT diode? 
 c) What is a magnetron? 

 d) Draw the field configuration of 20TE  mode. 

 e) Define guide wavelength of a waveguide. 
 f) Give two applications of magic Tee. 
 g) Define directivity and coupling factor of a directional coupler. 
 h) What is troposcatter propagation? 
 i) Mention any two applications of RADAR. 
 j) Explain the terms ORBIT and VSAT.              2x10 

PART-A 

Q.2 a) What are microwaves? Explain the various applications of microwaves.    10 
 b) What are the various advantages of microwaves?          10 
 
Q.3 a) What is thermionic emission? Explain the effect of inter electrode capacitance and 

transit time on the performance of conventional vacuum tube.      10 
 b) Explain the construction and operating principle of a reflex klystron.     10 
 
Q.4 a) Explain the impossibility of a TEM mode in a waveguide.          5 
 b) If a microwave has a frequency of GHz30 , calculate its wavelength.      5 

 c) Explain rectangular and circular waveguides with their applications.     10 

PART-B 

Q.5 Write short notes on: 
 a) Fixed and variable attenuator.                  7 
 b) Isolator.                        7 
 c) Matched termination.                    6 
 
Q.6 a) Explain in detail the structure, characteristics and applications of HORN antennas.

                        10 
 b) Explain with a block diagram a microwave communication link.      10 
 
Q.7 a) Explain with a block diagram the operating principle of CW Doppler RADAR.  10 
 b) Explain the basic idea of passive and active satellites.           5 
 c) What do you mean by geostationary satellite?             5 
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MEDICAL ELECTRONICS (EC-I-601) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define medical electronics. 
 b) Explain the details of heart. 
 c) Name the various organs involved in the nervous system. 
 d) Differentiate between electrode and bioelectrode. 
 e) What is the normal body temperature? Name the factors affecting it. 
 f) Explain a prosthetic device. 
 g) Define montage. 
 h) Name the various electrodes involved for ECG and EEG. 
 i) What is AXON and DENDTRITE? 
 j) Explain BP.                      2x10 

PART-A 

Q.2 What is ECG? Draw a neat diagram of ECG explaining about all blocks. Give various 
applications of ECG.                      20 

 
Q.3 a) Write about respiratory system in detail.               10 
 b) Draw cell structure and explain the following terms: 
  i) Nuclease. 
  ii) Mitochondria. 
  iii) Endoplasmic reticulum.                   10 
 
Q.4 a) Explain temperature transducer in detail.              10 
 b) Explain “PACEMAKER” with its block diagram.             10 

PART-B 

Q.5 a) What is contact impedance?                7 
 b) Write about any pressure transducer.              7 
 c) Define a transducer and a sensor with an example.         6 
 
Q.6 Explain the use of microprocessor in patient monitoring. Give examples.      20 
 
Q.7 a) Differentiate between gross current shocks and micro current shocks.      10 
 b) What are the various safety aspects of medical devices?          10 
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Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 a) What do you understand by the term: digital communication? 
 b) What is the difference between modes and methods of data transmission? 
 c) Explain the term: quantization. 
 d) What do you mean by differential encoding? 
 e) Explain the term: MODEM. 
 f) Write the full form of UART and USART. 
 g) Define the term: switching in network. 
 h) Define ethernet. 
 i) Explain interference in mobile communication. 
 j) Explain the terms: facsimile (FAX).               2x10 

PART-A 

Q.2 a) Explain in a detail communication system. Compare analog and digital 
communication systems.                 8 

 b) Explain serial and parallel transmission with the help of a block diagram.   8 
 c) Explain in detail the term DC components.            4 
 

Q.3 a) Explain TDM-PCM communication system with the help of a block diagram.    10 
 b) What is the importance of line encoding? Draw waveform for 110010 using: 
  i) Manchester encoding.       ii) AMI.        5x2 
 

Q.4 a) What is the need of modulation and demodulation? Explain different modes of 
modem operation.                     10 

 b) Explain the following: 
  i) Modem data transmission speed. 
  ii) Modem interface RS.-232.                5x2 

PART-B 

Q.5 a) Explain the following with suitable diagrams: 
  i) Circuit switching. 
  ii) Message switching. 
  iii) Packet switching.                  3x3 
 b) Define ISDN in detail. What is its need in modern communication?     6 
 c) What do you understand by DSL and ADSL? Explain in detail.       5 
 

Q.6 a) Explain the following terms: 
  i) Cells.           ii) Frequency reuse. 
  iii) Cell spitting.         iv) Handover.       8 
 b) Explain in detail the first, second and third generation of mobile communication. 

                          12 
 

Q.7 Explain any four: 
 a) Important features of FAX machines. 
 b) Applications of FAX system. 



 c) COMA and GSM. 
 d) Video on Demand. 
 e) Transmission impairments.                 4x5 
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MICROCONTROLLER AND PLCs (EC-I-603) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) How many ports are there in 8051 microcontroller? How many I/O pin contain each 

port? 
 b) What do you understand by SFRs? 
 c) What is the importance of operating frequency in timer’s operation? 
 d) What is the difference between interrupt and polling method? 
 e) Explain the term: directives. 
 f) Write assembly language program for addition of two eight bit numbers. 
 g) What do you understand by the term: interfacing? 
 h) What is external memory microcontroller? 
 i) Explain the term response time. 
 j) Write down any two applications of PLC.              2x10 

PART-A 

Q.2 a) Explain in detail pin diagram of an 8051 microcontroller.          10 
 b) Explain in detail the memory organization of an 8051 microcontroller.      10 
 
Q.3 a) Explain the programming steps of timer in mode 1 with the help of an example. 

                          10 
 b) Explain serial port communication. Also explain the important registers associated 

with it.                      8 
 c) Name different interrupts sources in an 8051.           2 
 
Q.4 a) Write a program to generate 100 kHz square wave on pin PO.1 using timer 0 in 

mode 2 XTAL=12 MHz.                    10 
 b) Explain assembler operation in detail with the help of a suitable diagram.     10 

PART-B 

Q.5 a) Explain in detail interfacing of 7-segment with an 8051 microcontroller.      10 
 b) Explain in detail the interfacing of 8 K ROM with an 8051 microcontroller.     10 
 
Q.6 a) What do you understand by power supply? Draw a block diagram for converting 230 

V AC into 5 V DC. Also explain its working.             10 
 b) Explain in detail (any two): 
  i) Architecture of PLCs. 
  ii) Memory structure of PLCs. 
  iii) PLC registers.                   5x2 
 
Q.7 Explain (any two): 
 a) Ladder diagram programming. 
 b) Latching counter. 
 c) Shift registers.                      10x2 
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INFORMATION THEORY AND CODING (EC-M-C-101) 
 

Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 

Q.1 a) Define entropy. A discrete memory less source produces three symbols with 
probabilities P1, P2 and P3. Show that the entropy of the source is maximum when 
all the three symbols occur with equal probability. Compute the value of the 
maximum entropy.                   8 

 b) In a facsimile transmission of a picture, there are about 2.25 x 106 pixels/ frame. 
For a good reproduction 12 brightness levels are necessary. Assume all these levels 
are equally likely to occur. Find the rate of information if one picture is to be 
transmitted every 3 minutes.                7 

 

Q.2 a) State and explain Shannon-Hartley theorem. Show that, 
B

lim



S
C 44.1 . A voice 

grade channel of the telephone network has a bandwidth of 3.4 kHz. Calculate: 

   i) The Capacity of the telephone network for a 
N

S
ratio of dB30 . 

   ii) The minimum 
N

S
ratio required to support information transmission through the 

telephone channel at the rate of 4800 bits/s.            10 
  b) Explain channel diagram, matrix and channel capacity of a binary symmetric 

channel.                      5 
 

Q.3 a) Find the differential entropy  XH  of a Gaussian random variable X with zero mean 

and variance x
2 .                   10 

  b) A memory less source emits six message with probabilities 1.0,1.0,2.0,2.0,4.0 . 

Construct the Huffman code and determine its efficiency.        5 
 

Q.4 a) How does the error control coding differ from the source coding? Classify the family 
of error control codes.                4 

  b) Explain the following: 
   i) Perfect codes. 
   ii) Syndrome decoding.                 6 
  c) Describe the encoder for systematic cyclic code generation with a suitable diagram.

                      5 
 

Q.5 a) How do burst errors differ from random errors? Explain with an example, how the 
burst errors could be corrected?               5 

  b) Explain BCH codes. Explain the steps for determining the generator polynomial of a 
t-error correcting BCH code.                  10 

 

Q.6 Write short notes on: 
  a) Reed Solomon code. 
  b) Bounds on minimum distance. 
  c) Primitive polynomial.                  5x3 
 



Q.7 a) Explain code tree, state diagram and Trellis diagram with reference to convolution 
code.                         10 

  b) Describe in detail sequential decoding of convolution codes.       5 
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Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Classify continuous type random variables and explain any one of them in detail. 6 
 b) If the probability that a certain measuring device will show excessive drift is 0.05. 

Then what is the probability that sixth of these measuring devices tested will be the 
first to show excessive drift.               9 

 

Q.2 Use G.S.O procedure to express these functions in terms of orthonormal components: 

            15 
 

Q.3 a) What do you mean by law of large numbers? Explain its various types.    5 
  b) Explain stochastic convergence in detail.               10 
 
Q.4 a) Differentiate between random variables and random processes.      7 
  b) Find the auto correlation function whose spectral density is given by: 
 

       






 


otherwise

ws
1||

,0

,
)(


              8 

 
Q.5 a) Two dices are thrown 100 times. Find the average number of times in which the 

number on first dice exceeds the number on second dice.        8 
  b) Explain the concept of moment generating function.         7 
 

Q.6 a) Explain transmission of a random process through a linear filter.      7 
  b) What is meant by central limit theorem?             8 
 

Q.7 a) If X and Y are independent poisson variables such that  )2(()1(  xPxP  and 

)3()2(  yPyP . Find )var(x  and )(var y .           7 

  b) Explain geometric distribution of a discrete random variable.       8 
 

Q.8 a) The actual volume of soup in a ml500  jar follows a normal distribution with mean 

ml500  and variance ml16 . If ‘X’ denotes the actual volume of soup in a jar then 

what is: 
   i) )496( xP  

   ii) )498( xP  

   iii) )512492( P                    9 
 



  b) If in this problem mean is unknown but variance 4  and only 3% of jars are to 

contain less than ml492  of soup, what should be the mean volume of soup in a jar 

be.                        6 
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DIGITAL COMMUNICATION (EC-M-C-104) 
 
Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Explain sampling theorem for bandpass signals.            10 
 b) Give the mathematical expression for the reconstruction from samples.    5 
 
Q.2 a) Discuss with a block diagram, the working of adaptive delta modulation (ADM). 

Mention advantages over ordinary delta modulation.         7 
  b) A voice signal is prefiltered to 4 kHz and its rms bandwidth is 1.3 kHz. Assuming 

that this signal is applied to a DM system with optimum slope over loading factor. 
Find out the SNR of this system for a bandwidth expansion factor of 8. Compare this 
bandwidth to a PCM system bandwidth assuming the SNR of both the systems to be 
identical.                    8 

 
Q.3 a) Draw block diagram of base band binary data transmission system.     5 
  b) List out use of eye patterns.                5 
  c) Define zero crossing effect.                5 
 
Q.4 a) What is MSK? Explain basic features of MSK.           5 
  b) Compare the error probability of ASK, FSK and BPSK.         7 
  c) Explain M-ary FSK signals with the help of transmitter and receivers.    3 
 
Q.5 a) Explain working of an offset quadrature phase shift keying (OQPSK).      10 
  b) Explain multiple access communication.             5 
 
Q.6 a) Discuss layered architecture of data networks in detail.        7 
  b) Explain store and forward switching.              8 
 
Q.7 Write short notes on: 
  a) Adaptive linear equalizer. 
  b) PAM signals and their power spectra. 
  c) Coherent and no-coherent detection.              5x3 
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Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Derive Parseval’s theorem for DTFT.              6 
 b) Derive IDFT of }1,0,1,2{)( jjkx  .             6 

 c) Differentiate between DFT and DTFT.             3 
 

Q.2 a) Obtain circular convolution of }3,5,3,1{)(1 nx  and }1,1,3,2{)(2 nx  using graphical 

method.                        10 
  b) What do you mean by twiddle factor? Write expression state and prove two 

properties of twiddle factor.                5 
 
Q.3 a) Determine FIR linear phase and cascade realizations of the systems function express 

as 
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  b) Differentiate between FIR and IIR systems.            5 
 
Q.4 a) Derive expression for IIR filter design by bilinear transformation and explain the 

concept of frequency warping.                  10 
  b) Explain spectral transformations of IIR filters.           5 
 
Q.5 a) Derive an expression for two channel quadrature mirror filter bank.       10 
  b) What do you mean by perfect reconstruction?           5 
 
Q.6 a) Analysis this multirate structure to obtain output )(ny . 

        8 
  b) Explain the process of interpolation by using a system having impulse response 

equal to sinc function.                  7 
 
Q.7 a) Write a short note on Gibb’s phenomenon.            5 

  b) The desired response of a low pass filter is 

























||
4

3,

4
3

4
3,

)(

3

o

e
eH

j

jw

d  

   Determine )( jeH for 7M  using Hamming window.           10 

 
Q.8 Explain the architecture of TMS3206713 digital signal processor.         15 
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WIRELESS AND MOBILE COMMUNICATION (EC-M-C-202) 
 
Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Explain the system architecture of a mobile radio cellular system. Also explain the 

function of a main subsystem.                  10 
 b) Derive the expression for capacity (c) for a given spectrum of S-channel in cellular 

system.                      5 
 
Q.2 a) Derive an expression for signal to interference ratio for N-cell cellular system for the 

worst case. Assume interference from first tier of co-channel cells in case 
I

S
is less 

than standard value of 18 dB. What will be your suggestions to improve it from 18 
dB? What will be the effect on the capacity of the system?       10 

  b) If S/I=15 dB is required for satisfactory performance, what is the frequency re-use 
factor and cluster size that should be used for maximum capacity if the path ion 
exponent? 

   i) n=4.          ii) n=3. 
   Assume there are six co-channel cells in the first tier and are equidistant from the 

mobile.                      5 
 
Q.3 a) Derive an expression for the power received at a distance ‘d’ from the transmitter 

for two ray model.                     10 
  b) Calculate the power received Pr for the free space propagation model for the 

following data: 
   Pt=10 W; Gt= Gr =100 
   d=10 km (distance between transmitter and receiver) 
   f=frequency=3 GHz 
   What will be Pr if d is increased to 20 km?            5 
 
Q.4 Write short notes on (any two): 
  a) Okumura model for signal prediction. 
  b) Fading channels based on multipath time delay spread. 
  c) Fading channels based on Doppler spread. 
  d) Microcell zone concept.                  7½x2 
 
Q.5 Explain features of FDMA, TDMA and CDMA. Discuss their merits and de-merits.    15 
 
Q.6 a) Explain signal processing in GSM system with a neat block diagram.       10 
  b) What are agent advertisement and agent discovery?         5 
 
Q.7 a) Explain with the help of various entities, packet delivery to and from the mobile 

node.                       7½ 
  b) What is tunneling and encapsulation? Explain IP-in –IP encapsulation.    7½ 
 
 
 



End Semester Examination, May 2015 
M. Tech. (Comm. Sys.) - Second Semester 

NEURAL NETWORKS AND FUZZY LOGICS (EC-M-C-206) 
 
Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Draw the structure of a biological neural network. Compare biological and artificial 

neural networks.                    8 
 b) Describe the basic building block of an artificial neural network.      7 
 
Q.2 a) Derive delta learning rule. Delta learning rule is called an error correction rule 

justify.                       7 
  b) Design a Hekbnet for the AND function with bipolar I/Ps and targets.    8 
 
Q.3 What are main three layers in the original single layer perceptron? Explain its 

architecture and algorithm in detail.                 15 
 
Q.4 Draw the architecture of the Adaline net. Explain the training and application algorithm 

for adaline net.                     15 
 
Q.5 a) Giving the architecture, explain the training algorithm of a back propagation net. 

                          10 
  b) Write a short note on choice of parameters used in back propagation net.   5 
 
Q.6 a) Explain discrete Hopfield net with its architecture.          8 
  b) Define energy function used in discrete Hopfield net.         7 
 
Q.7 a) Explain application of neural network in control system for speed control of an 

induction motor.                    8 
  b) Explain fuzzy rule based inference in detail.            7 
 
Q.8 Write short note on (any three): 
  a) McCullock Pitts neuron architecture. 
  b) Liear seperability. 
  c) Defuzzification. 
  d) Competitive learning rule.                 5x3 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
M. Tech. (Comm. Sys.) - Second Semester 

ADVANCED MOBILE COMPUTING (EC-M-C-222A) 
 
Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Define the following terms: 
  i) Mobile computing. 
  ii) Encapsulation. 
  iii) Broadcast disk.                   6 
 b) What are the challenges / issues of mobile computing?        9 
 
Q.2 a) What do you understand by tunneling and encapsulation? Write a short note on IP-

in-IP encapsulation. 
  b) What is triangular routing and how can it be avoided?         7½x2 
 
Q.3 a) Explain Indirect TCP and snooping TCP with their merits and demerits.      10 
  b) Write a short note on TCP over 2.5G/3G wireless networks.       5 
 
Q.4 Explain the concepts of IP micromobility with the help of its three prominent 

approaches: 
  a) Cellular IP. 
  b) HAWAII. 
  c) Hierarchal mobile IPv6.                  5x3 
 
Q.5 a) Why is routing in multi-hop ad-hoc networks complicated? What are the special 

challenges? 
  b) How does dynamic source routing handle routing?          7½x2 
 
Q.6 a) What do you understand by a distributed file system? Explain briefly the three states 

of client in CODA.                 9 
  b) Write a short note on three-tier architecture of mobile computing.     6 
 
Q.7 a) What do you understand by digital video broadcasting? Explain briefly the function 

of components in the architecture of digital video broadcasting scenario.     10 
  b) Write a short note on digital audio broadcasting frame structure.     5 
 
Q.8 Write short notes on (any two): 
  a) Kangaroo and Joey transaction. 
  b) IP packet delivery to and from the mobile node. 
  c) Security in MANET.                   7½x2 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
M. Tech. (Comm. Sys.) - Second Semester 

SATELLITE AND SPACE COMMUNICATION 
(EC-M-C-223 / EC-M-C-223A) 

 
Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   2 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) With a suitable block diagram, explain basic elements of satellite communication 

system.                      5 
 b) Explain why uplink frequency is different from downlink frequency. Also mention the 

reason for keeping uplink frequency higher than the downlink frequency.  5 
 c) Discuss briefly the advantages and disadvantages offered by satellite 

communication.                    5 
 
Q.2 a) Differentiate between geosynchronous orbit and geostationary orbit.    5 
  b) What is meant by look anges? Explain them with reference to a geostationary 

satellite and the earth station.                5 
  c) Find the orbital velocity of a satellite moving in a circular orbit at a height of km150  

above the surface of earth. Given that gravitation constant 
22111067.6 kgmNG  , mass of earth kgM 241098.5   and radius of earth 

kmRe 6390 .                    5 

 
Q.3 a) Derive general link equation in satellite communications. What are the various losses 

taken into consideration at the receiver side?         7½ 
  b) Calculate the power received by a satellite located at km000,40  from surface of 

earth. Satellite is operating at a frequency of GHz11  and has EIRP of Wdw21 . The 

gain of receiving antenna is db5.50 .            7½ 

 
Q.4 a) Compare FDMA, TDMA and CDMA techniques in multiple access.      7½ 
  b) Write in brief the following as applied to TDMA: 
   i) Frame structure. 
   ii) Traffic burst. 
   iii) Frame efficiency. 
   iv) Frame timing.                   7½ 
 
Q.5 a) Discuss various propagation loss mechanisms in a typical earth space path.  5 
 b) What are ionospheric scintillations and Faraday rotation in the atmosphere?  5 
 c) What is meant by orthogonal polarization and the importance of this in satellite 

communication?                    5 
 
Q.6 a) What are the various methods of digital modulation technique and which one is 

most widely used in digital satellite communications? Explain with reasons.   7½ 
  b) What is meant by error rate performance of a system? How do you calculate error 

rate performance for MSK, BPSK, QPSK, orthogonal PSK and DPSK system?  7½ 
 
Q.7 a) Explain the basic difference between the optical satellite communication link and RF 

satellite communication link. Mention their relative advantages and disadvantages.
                   7½ 



  b) Explain optical satellite crosslink. Derive an expression for resulting downlink signal 
after the uplink, crosslink and downlink transmission have taken place.    7½ 

 
Q.8 Write short notes on (any three): 
  a) Van Allen radiations. 
  b) Slant range of a satellite. 
  c) Point ahead angle. 
  d) Satellite transponder. 
  e) LEO orbits in satellite.                  5x3 

End Semester Examination, May 2015 
M. Tech. (Comm. Sys.) - First Semester 
ANALOG IC DESIGN (EC-M-VE-103) 

 
Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 Explain the basic MOS differential pair circuit. Draw the DC transfer characteristics. Also 

quantify the gain and input differential voltage of the circuit.        15 
 

Q.2 a) What do you mean by voltage references? Show how BEV  of BJT is depends on 

temperature.                     8 
  b) Explain Wilson current mirror with its circuit diagram.         7 
 
Q.3 a) Draw the circuit diagram of two stage op-amp and derive an expression for overall 

gain.                         10 
  b) Write the applications of op-amp and also define slew rate.       5 
 
Q.4 a) Design a two-stage CMOS operational amplifier.            10 
  b) Explain the conceptual generation of temperature independent voltage.   5 
 
Q.5 a) Explain the working of a VCO with its circuit diagram.         8 
 b) Explain the folded-cascode op-amp structure and derive an expression for voltage 

gain.                       7 
 
Q.6 a) What is the function of phase detector in PLL? Explain any two phase detectors. 8 
  b) Draw the block diagram of charge pump and explain its working.     7 
 
Q.7 a) What is a phase defector? Explain with an example.         6 
  b) Discuss the topology implemented for a simple PLL.         9 
 
Q.8 Write short notes on (any two): 
  a) Wiedlar current mirror. 
  b) SAR D/A converter. 
  c) Comparator.                     7½x2 

 
 
 
 



End Semester Examination, May 2015 
M. Tech. (VLSI & ES) - First Semester 

EMBEDDED SYSTEMS DESIGN (EC-M-VE-104 / EC-M-VE-104A) 
 
Time: 3 hrs                   Max Marks:  75 
                      No. of pages:  1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) What is DMA? Explain control signals used in a DMA process.       7 
 b) What is interrupt latency? How can you reduce interrupt latency?     8 
 
Q.2 a) Explain the RTOS architecture with the help of an example.       8 
  b) What is an event? How events are related to interrupt routines?      7 
 
Q.3 a) Differentiate between a general purpose processor and a custom single purpose 

processor.                     7 
  b) How can we optimize the design of a custom single purpose processor?   8 
 
Q.4 a) What is watch dog time? How is it used in various applications?      7 
  b) What are advantages of ASIP?                4 
  c) What do you understand by instruction and instruction set of a processor?   4 
 
Q.5 a) Discuss the ROM architecture in detail. Explain its variants.       9 
  b) Explain the I2C serial protocols.               6 
 
Q.6 a) What is FSMD? Explain the concurrent process I/O model.         10 
  b) Explain HCFSM.                    5 
 
Q.7 Write short notes on (any three): 
  a) Synthesis. 
  b) UART. 
  c) Semaphore. 
  d) Memory interfacing. 
  e) IP cores.                      5x3 

 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
M. Tech. (VLSI & ES) - Second Semester 

REAL TIME OPERATING SYSTEMS (EC-M-VE-201 / EC-M-VE-201A) 
 
Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) List three ways in which an RTOS handles the ISRs in a multitasking environment.

                        8 
 b) Explain basic design principles that are used when an RTOS is used to design any 

embedded system application.                7 
 
Q.2 a) Briefly explain different real time operating system services.       5 
  b) What is I2C bus protocol? Explain the use of each control bit of I2C bus protocol. 7 
  c) What are precedence constraint jobs?             3 
 
Q.3 a) Explain functional parameters of a real time workload model.       7 
  b) What are the most frequently used performance measures for jobs that have soft 

deadlines?                     3 
  c) What is a resource graph? Explain the significance of resource parameters of a job.

                       5 
 
Q.4 a) Compare two scheduling strategies for the real time scheduling priority driven and 

weighted round robin scheduling.               8 
  b) What is a mailbox? How does a mailbox pass a message during inter process 

communication?                    5 
  c) What are the parameters of a TCB of a task? Why should each task have distinct 

TCB?                       2 
 
Q.5 a) Explain the following PCOS-II functions: 
   OSTaskCreate(), OSTimeDlyhmsm(), 
   OSSemPost(), OSMboxPend(), 
   OSTaskChangePrio().                    10 
  b) Write a program to demonstrate the use of semaphores for synchronizing the tasks 

in a RTOS.                    5 
 
Q.6 a) Discuss in brief various features of HCOS-II and VX works RTOS.     7 
  b) Explain the case study of smart card using RTOS.          8 
 
Q.7 a) Explain priority inversion problem and deadlock situations in detail.     8 
  b) How do functions differ from ISRs, tasks threads and processes?     7 
 
Q.8 Write short notes on (any two): 
  a) Mutex. 
  b) Offline versus online scheduling. 
  c) OS security issues.                   7½x2 

 
 
 



 
End Semester Examination, May 2015 

M. Tech. (VLSI & ES) - Second Semester 
ADVANCED DIGITAL SYSTEM DESIGN (EC-M-VE-202 / EC-M-VE-202A) 

 
Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) What is the significance of computer aided design tools in VLSI?      5 
 b) How can you differentiate hardware description languages from software 

languages?                     5 
 c) What are different types of hardware description language? Enumerate the 

differences.                     5 
 
Q.2 a) What is various data types? Explain in detail.             10 
  b) Explain wait statement with an example.             5 
 
Q.3 a) Write a VHDL model of a D-type rising edge triggered flip-flop. Also use assertion 

statement to check for set up and hold time.             10 
  b) What do you mean by test bench in VHDL?             3 
  c) Differentiate between variable assignment statement and signal assignment 

statement.                     2 
 
Q.4 a) Explain function and procedure in VHDL with an example.          10 
  b) Explain concurrent versus sequential assignment statement.       5 
 
Q.5 a) Write a VHDL model for decade counter.             8 

 b) Write a VHDL model for 8:3 encoder.              7 
 
Q.6 Design a circuit with the help of FSM that meets the following specifications: 
  a) The circuit has one input w and one output z. 
  b) The output z is equal to 1 if during two immediately preceding clock cycles the input 

w was equal to 1. Otherwise, the value of z is equal to 0. Also write VHDL model. 
                        15 

 
Q.7 a) Write VHDL model for 16 bit ALU, which will perform at least 8 different operations.

                     7 
  b) Implement binary to gray code converter using PAL.         8 
 
Q.8 Write short notes on (any three): 
  a) GAL. 
  b) FPGA. 
  c) Resolution function. 
  d) Component instantiation.                 5x3 
 

 
 
 
 



End Semester Examination, May 2015 
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ELEMENTS OF MECHANICAL ENGINEERING (M-101) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is difference between heat engine and refrigerator? 

b) Define dryness fraction and quality of steam. 
c) What do you mean by mean effective pressure? 
d) What is the principle of operation of a steam turbine? 
e) What is a dynamometer? 
f) Define circular pitch and addendum circle. 
g) State Hooke’s law. 
h) What are different types of beam? 
i) Explain Lami’s theorem. 
j) Write composition of high carbon steel.        2x10 

PART-A 

Q.2 a) Define internal energy and show it is a property of system.       4 
b) Write the limitations of 1st law of thermodynamics.          4 
c) Prove the equivalence between Kelvin, Plank and Clausius statements of Second law 

of thermodynamics.                   12 
 
Q.3 a) Differentiate between Otto cycle and Diesel cycle.          5 

b) Write the working of Francis turbine.              5 
c) Explain briefly about the different types of condensers with neat sketches.     10 

 
Q.4 a) What is gear train? What are various types of gear trains? Explain any one of them.

                         10 
b) What are clutches? Explain the types and functions of clutches.        10 

PART-B 

Q.5 a) Define the following terms: 
  Shear force, bending moment, Poisson’s ratio             10 

b) A mild steel bar of mmmm 2020   in cross-section is subjected to axial forces as 

shown: if 25102 mmNE   then determine change in length of mid-portion BC. 

 
 
 
                           10 

Q.6 a) Explain about steel classification mentioning their composition, types and 
applications.                       10 

b) Describe briefly the following terms: Forging, Extrusion and Rolling       10 
 
Q.7 a) The greatest and least resultant of two forces acting on a body are kN35  and kN5   

respectively. Determine the magnitude of forces, What would be the angle between 
these forces if magnitude of resultant is stated to be kN25 ?      12 



b) The speed of flywheel changes from sec/10rad  to sec/30rad  in 5 seconds. 

Determine the angular acceleration. Also, how many revolutions, the wheel would 

turn to attain speed of 600  rpm.               8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – First / Second Semester 

ELEMENTS OF MECHANICAL ENGINEERING (M-101A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is meant by thermodynamic equilibrium? 
 b) Differentiate between heat engine and heat pump. 
 c) What is the principle of operation of steam turbine? 
 d) What is saturated steam? 
 e) Name various types of belts used for power transmission. 
 f) Define Poisson’s ratio. 
 g) What is free body diagram? 
 h) State Lami’s theorem. 
 i) Differentiate between ferrous and non-ferrous materials. 
 j) Mention the uses of wrought iron.              2x10 
 

PART-A 

Q.2 a) Describe the working of 4-stroke petrol engine with the help of suitable sketch.  10 
 b) Draw a neat diagram of pelton wheel. Name the different parts and state the 

purpose served by each part.                    10 
 
Q.3 a) Explain the working of a vapour compression refrigeration system.        10 
 b) Explain the process of steam generation at constant pressure. Show the various 

stages of P-V, T-V and T-S diagrams.                 10 
 
Q.4 a) Setup expression for the length of belt in crossed belt system.         10 
 b) Derive the relationship between tensions on the two sides of a belt.        10 
 

PART-B 

Q.5 a) Define direct, shear and volumetric stresses and their corresponding strains.     10 
  b) Draw shear force and bending moment diagram for the cantilever beam loaded as 

shown in figure. 
 
                              10 
Q.6 a) Differentiate between direct extrusion and indirect extrusion.        6 
 b) What is resistance welding? How it is done? What current is used during resistance 

welding?                         14 
 
Q.7 a) What is a force system? Discuss different types of force systems.        10 
  b) Calculate tension T1 and T2 
 
 
 
 
 



                              10 

End Semester Examination, May 2015 
B. Tech. – First Semester / Second Semester 

ELEMENTS OF MECHANICAL ENGINEERING (M-101B) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Draw Carnot cycle 
 b) Explain free body diagram. 
 c) Write any two differences between impulse turbine and reaction turbine. 
 d) Write the equation for the volume of dry and wet steam. 
 e) Draw block diagram of vapour. 
 f) Define the term train value. 
 g) What are the different types of beam? 
 h) Give the classification of engineering materials. 
 i) State first law of thermodynamics. 
 j) What are the types of welding processes we used?            2x10 

PART-A 

Q.2 a) In a general compression process, kJ2  of mechanical work is supplied to kg5  of 

working substance, and J800  of heat is rejected to the cooling jacket. Calculate the 

change in internal energy.                   10 
 b) What is a force system? What is the point of concurrency?          10 
 
Q.3 a) Explain the process of steam generation at constant pressure. Show the various 

stages on T-S diagram.                     10 
 b) Derive an expression for the specific speed of a hydraulic turbine.        10 
 
Q.4 a) Derive an expression for the air standard efficiency of the diesel cycle.       10 
  b) How does a two stroke engine differ from four stroke engine?         10 

PART-B 

Q.5 a) Derive an expression for the ratio of tension for flat belt system.         10 
  b) A mm600  diameter pulley mounted on the line shaft and rotating at 200  rpm drives 

a mm400  diameter pulley fitted on the counter shaft. If the distance between the 

pair of shaft is 6  meters, find the length of the belt connecting the shaft for the: 

   i) Open belt system  ii) Crossed belt system             10 
 
Q.6 a) Give the broad classification of engineering materials.            10 
  b) Define welding. What is the principle of welding and how welding processes are 

categorized?                        10 
 
Q.7 a) Derive the following relations for the elastic constants for an isotropic material: 

     213  KE  

   Where the symbols have their usual meanings.              10 
  b) Draw the shear force and bending moment diagram for the beam shown in fig. 
 



 
 
                              10 

End Semester Examination, May 2015 
B. Tech. – First / Second Semester 

ELEMENTS OF MECHANICAL ENGINEERING (M-101C) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the first law of thermodynamics? 
 b) Define heat capacity. 
 c) Sketch Diesel cycle on P-V chart. 
 d) Name three types of gears. 
 e) Define modulus of elasticity. 
 f) Mention units of bending moment and shear force. 
 g) Draw a block diagram of vapour compression type air conditioner. 
 h) Mention various methods of mechanical power transmission from one shaft to 

another. 
 i) Mention various types of welding processes. 
 j) What is the range of carbon in cast iron?           2x10 

PART-A 

Q.2 a) What are the limitations of the first law of thermodynamics? How are these 
limitations addressed?                     10 

 b) How is work defined in thermodynamics? What are the units of work, energy and 
heat in SI unit?                        10 

 
Q.3 a) Derive an expression for length of belt in open system.           10 
 b) Calculate the length of a belt in open system if the two pulleys are mm300  and 

mm600  in diameter and m4  apart centre to centre.       .     10 

 
Q.4 a) Derive an expression for efficiency of an Otto cycle.            10 
 b) Calculate the efficiency of an Otto cycle with a compression ratio of 7. What will 

happen to the efficiency if the compression ratio is increased to 8?        10 

PART-B 

Q.5 a) Draw stress-strain curve for a ductile material and label it appropriately.      10 
  b) Calculate extension of a steel wire mm5  in diameter, m3  long under a tensile load 

of N2000 . Take 25102 mmNE  .                 10 

 
Q.6 Draw the shear force and bending moment diagrams for a simply supported beam of 

m3  span carrying a uniformly distributed load of N1000  per meter across the full span.

                           20 
 
Q.7 a) How is steel classified?                     10 
  b) What is cast iron? Describe various types of cast iron along with their characteristics 

and applications.                  10 



End Semester Examination, May 2015 
B. Tech. – Second Semester 

APPLIED MECHANICS (M-201) 
 

Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 a) Explain the Idealization of Mechanics. 
 b) State the VARIGNON’s principle of moments. 
 c) Distinguish between centre of gravity and centroid. 
 d) State the assumptions made for the forces in the members of a perfect frame. 
 e) What are the general equations of static equilibrium? 
 f) What is a projectile? Give the equation of parabolic path. 
 g) Explain General plane motion with a suitable example. 
 h) Explain impulse-momentum relation with a suitable example. 
 i) Differentiate between translation and rotation. 
 j) State the principle of Virtual work and explain how it can be used for solving 

problems in statics.                   2x10 

PART-A 

Q.2 a) Explain in details any two fundamental laws of mechanics with a suitable diagram.
                        10 

 b) Determine the magnitude of two forces such that if they act at right angles, their 

resultant is KN10  and when they act at an angle of 60°, their resultant is KN13 .

                        10 
 
Q.3 a) Find the moment of inertia of the following fig. about centroidal axis xx and yy. 

               15 
 b) Explain perpendicular axis theorem with a suitable example.         5 
 
Q.4 a) Differentiate between determinate and indeterminate structures.       5 
 b) Calculate the magnitude and nature of forces in all the members of the given trees. 

All members are of length 3 m. The nature of forces in members is as shown in the 
figure. 



                15 
 

PART-B 

Q.5 a) Derive an expression for the maximum height and range of a projectile traversed by 
a stone thrown with an initial velocity of   and an inclination of  .       8 

 b) A projectile fired from the edge of a 150 m high cliff with an initial velocity of  
180 m/s at an angle of elevation of 30° with the horizontal neglecting air resistance 
find: 

  i) The greatest elevation above the ground reached by the projectile. 
  ii) Horizontal distance from the gun to the point, where the projectile strikes the 

ground.                     12 
 
Q.6 a) A body weighing 600 N lies on a smooth inclined plane. The plane is inclined at an 

angle of 45° with the horizontal. The body is pulled up the plane the distance of  
5 m. Calculate the work done in pulling the body.            8 

 b) A 40 ton rail car travels at 4 km/h and collides with a 100 ton wagon on the same 
track, moving in the opposite direction at 1.2 km/hr. Find their velocities 
immediately after impact assuming no loss of energy. What is the impulse between 
them?                       12 

 
Q.7 a) By the principle of virtual work find the values of reactions at A and B. 

       14 
 b) Explain the concept of work done by couple.             6 

 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Second Semester 

ENGINEERING MATERIALS AND HEAT TREATMENT (M-202) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define fracture and also classify it. 
 b) What is uniform corrosion? 
 c) What is temper brittleness? 
 d) Write down the effect of adding carbon in iron. 
 e) Write down the eutectic reaction which occurs in Fe-C diagram. 
 f) Define the terms: hardness and hardenability. 
 g) What is tool steel? Write down its composition. 
 h) Write down the applications of diamond as an abrasive material. 
 i) What is skin effect? Where it occurs? 
 j) What are whiskers?                    2x10 

PART-A 

Q.2 a) Classify the engineering materials in details.              10 
 b) Write down the classification, composition and applications of high speed steel. 10 
 
Q.3 Write short notes on: 
 a) Optical fibre. 
 b) Glass ceramics. 
 c) Particle reinforced composite. 
 d) Matrix phase.                     5x4 
 
Q.4 a) Define creep and explain the various stage of creep curve with the help of creep 

curve.                         10 
 b) Describe the purpose and procedure for testing of a metal for tensile strength.  10 

PART-B 

Q.5 a) Draw a neat diagram of Fe-C equilibrium diagram and mark each line, area, 
temperature and transition point.                 15 

 b) Write down the significance of TTT curve.            5 
 
Q.6 a) What do you mean by heat treatment of materials? Why do we need it? Give its 

advantage and limitations.                   10 
 b) Write short notes on: 
  i) Quinch cracks. 
  ii) Distortion and warping.                 5x2 
 
Q.7 a) What is flame hardening process? Give its procedure, advantage and limitations. 

                          10 
 b) Which chemical heat treatment process is used to improve the decarburization 

defects in steel? Give the procedure too.               10 

 
 



End Semester Examination, May 2015 
B. Tech. – Third Semester 

ENGINEERING MECHANICS (M-301) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define kinematics and kinetics. 
 b) Explain Newton’s law of gravity. 
 c) Write short notes on free body diagram. 
 d) Explain the moments of a couple. 
 e) Explain the term truss. 
 f) Explain the principle of work and energy. 
 g) State the laws of conservation of momentum. 
 h) Define mass moment of inertia. 
 i) State static-indeterminacy. 
 j) Differentiate between potential energy and kinetic energy.        2x10 

PART-A 

Q.2 Determine analytically the magnitude and direction of the following four forces acting at 
a point 

 a) kN10  pull EN 30  

 b) kN5.12  push WS 45  

 c) kN5  push WN 60  

 d) kN15  push ES 60                      20 

 
Q.3 Compute the force in the members of truss as shown in figure 1 by the method of joint. 
 
 
 
                            20 
Q.4 a) Find the moment of inertia of the area enclosed by a right-angled triangle.     12 
  
 b) State and prove perpendicular axis theorem.           8 

PART-B 

Q.5 a) A particle falls from rest and in the last second of its motion it passes m80 . Find the 

height from which it fell and the time of its fall. Take 2/8.9 smg        15 

 b) Derive the following equation of motion: 2

2

1
atuts    of a body moving in a 

straight line with uniform acceleration.             5 
 
Q.6 a) A cubical box of wood N500  is pulled by a horizontal force P  through a distance of 

m4 . If the coefficient of friction is 25.0 , determine the work done during the 

operation.                        15 
 b) State and explain D’Alembert’s principle.             5 
 



Q.7 Describe the principle of virtual work. Explain the method of minimum potential energy.
                         20 
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ENGINEERING MECHANICS (M-301A) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 a) What is a continuum? 
 b) Define principle of transmissibility. 
 c) Distinguish between a concurrent and a non-current force systems. 
 d) State Varignon’s principle of moments. 
 e) What are the assumptions made in finding the forces in various members of framed 

structures? 

 f) Derive the equation atUV   for a body moving in straight line with uniform 

acceleration. 
 g) Write a short note on axis of symmetry. 
 h) Explain the term trajectory.                2½x8 

PART-A 

Q.2 Two forces P2  and P  are acting on a particle. If the first force is doubled and the 
second force is increased by N120 , then the direction of the resultant is unaltered. Find 

the value of P .                     20 
 

Q.3 a) Determine the forces in the members BC , BD  and AC  of the frame as shown in 

the figure using the method of sections. 

                 15 
 b) Define the following terms: 
  i) Determinate truss.     ii) Zero force member.       5 
 
Q.4 Locate the centroid of the plane section as shown in the figure. 

                   20 



PART-B 

Q.5 a) A particle is projected with velocity of sm /25  in air at an angle   with the 

horizontal. The x  and y  coordinates of a point lying on the trajectory of the particle 

with respect to point of projection are m25  and ,9m  respectively. Find the angle of 

projection of the particle.                15 
 b) Derive an expression of maximum height attained by the projectile.     5 
 
Q.6 Two bodies of weights N60  and N30  are connected to the two ends of a light 

inextensible string. The string is paning over a smooth pulley. Determine: 
 a) The acceleration of the system. 
 b) The tension in the string.                   20 
 
Q.7 a) Explain terms: 
  i) Stable equilibrium. 
  ii) Unstable equilibrium.                 4x2 
 b) By the principle of virtual work, determine the reaction for the beam as shown in 

the figure. 

            12 
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B. Tech. – Third Semester 
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Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Differentiate between a reversible process and an irreversible process. 
 b) What are the limitations of the First law of thermodynamics? 
 c) What is a steady flow process? 
 d) Define the enthalpy of a substance. 
 e) What is an ideal gas? 
 f) What are fuels? 
 g) How evaporation differs from boiling? 
 h) What do you mean by the superheated steam? 
 i) Distinguish between proximate analysis and ultimate analysis. 
 j) Define the flash point of a liquid fuel.               2x10 

PART-A 

Q.2 a) Define the intensive, extensive and specific properties with examples.    7 
 b) What are the similarities and dissimilarities of heat and work?      6 
 c) Explain the difference between macroscopic approach and microscopic approach. 7 
 
Q.3 a) Answer the following: 
  i) What is the gross calorific value and net calorific value? 
  ii) Define homogeneous and heterogeneous systems. 
  iii) Define specific heat and heat capacity. 
  iv) What is meant by a phase of a system? 
  v) Define the saturation temperature.             2x5 
 b) A gas undergoes a reversible non-flow process according to the 

relation  153  Vp , where V  is the volume in 3m  and p  is the pressure in bar. 

Determine the work done when the volume changes from 33m  to 36m .      10 

 
Q.4 a) What are the processes involved in a Carnot cycle? Derive an expression for the 

thermal efficiency of a Carnot cycle. What are the demerits of the Carnot cycle? 
                          10 

 b) A vessel of volume 305.0 m  contains a mixture of saturated water and saturated 

steam at temperature of Cº250 . The mass of the liquid present is kg9 . Find the 

pressure, mass, specific volume, enthalpy, entropy and internal energy. 
  (Data from steam table corresponding to Cº250  temperature, 

  MPapsat 973.3 , kgmv f /0012512.0 3 , kgmvg /05013.0 3 , 

  kgkJh f /36.1085 , kgkJh fg /2.1716 , kgKkJs f /7927.2 , kgkJs fg /2802.3 ) 

  
                          

10 

 

PART-B 



Q.5 a) Describe briefly with the sketch, the constructional and operational aspects of a 
Bomb calorimeter system used to experimentally determine the calorific value of a 
sample of coal. How the result is calculated from the data obtained?      10 

 b) What are the characteristics of an ideal fuel? Determine the stochiometric air-fuel 
ratio and the products of combustion of Octane, 188HC .          10 

 
Q.6 a) Define the principle of entropy increase. What do you understand by a reversible 

adiabatic process?                     10 
 b) An engine mounted on ship has a thermal efficiency of that of corresponding Carnot 

cycle. The engine receives heat from the sea at K300  and rejects heat at K280 . 

The work output from the engine is dissipated through an agitator to heat kg500  of 

sea water to K355 . What quantity of heat must be extracted from the sea water to 

provide required heating effect? Take specific heat of water, kgKkJcp /186.4 . 

                    10 
 
Q.7 a) State the Kelvin-Plank and Clausius statements of the second law of 

thermodynamics, and establish the equivalence between them.      8 
 b) What is entropy? Define the available energy, unavailable energy, energy and 

energy? When does the system become dead?            7 
 c) How does an ideal gas differs from a perfect gas? Enumerate the laws of perfect 

gases.                       5 
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B. Tech. – Third Semester 
MANUFACTURING TECHNOLOGY-I (M-303A) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is green sand? 
 b) What are the main constituents of moulding sand? 
 c) What are the requirements of a gating system? 
 d) What is a riser? 
 e) What is hot working and cold working? 
 f) What is coining? 
 g) What is a bending operation? 
 h) What is a lap joint? 
 i) What are vertical and horizontal weld positions? 
 j) What is brazing?                     2x10 

PART-A 

Q.2 a) Explain in brief the various types of patterns used in foundry shop.       10 
 b) What are different types of core? Explain any one core with the help of a neat 

sketch.                      5 
 c) Explain in brief the various additives commonly added to the moulding sand.  5 
 
Q.3 a) Explain in brief the following: 
  i) Semi-centrifugal casting  ii) Centrifuge casting          5x2 
 b) What do you understand by the term ‘gating system’? Explain in brief.    5 
 c) What are chaplets and why are they used?            5 
 
Q.4 a) What is rolling? Explain three-high rolling mill, four-high rolling mill and cluster 

rolling mill.                       10 
 b) Explain direct extrusion with the help of a neat sketch.           5 
 c) Sketch and explain wire-drawing process.            5 

PART-B 

Q.5 a) Sketch and explain the following operations: 
  i) Deep drawing  ii) Stretch forming               5x2 
 b) Distinguish between embossing and coining.           5 
 c) Distinguish between blanking and punching.           5 
 
Q.6 a) Explain with the help of a neat sketch, the principle of arc welding. What is straight 

polarity and reverse polarity?                10 
 b) Define gas welding. What is the principle of gas welding?        5 
 c) Compare AC power source welding with DC power source welding.     5 
 
Q.7 a) Explain the thermit welding process with the help of a neat sketch. What are the 

applications of this process?                  10 
 b) Write short notes on: i) Spot welding  ii) Seam welding        10 
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FLUID MECHANICS (M-304) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the compressibility of the fluid? 
 b) What is the pressure intensity inside a liquid jet? 
 c) What is fluid kinematics? 
 d) What is stream line? 
 e) What is the concept of control volume? 
 f) What do you mean by viscous flow? 
 g) What is critical velocity? 
 h) What is the result of turbulence? 
 i) What is equivalent pipe? 
 j) What is hydraulic gradient line?              2x10 
 

PART-A 
Q.2 a) Explain the terms: i) Dynamic viscosity  ii) Kinematic viscosity     5x2 
 b) Find the total pressure and position of centre of pressure on a triangular plate of 

base m2  and height m3  which is immersed in water in such a way that the plan of 

the plate makes an angle of 60  with the free surface of the water. The base of the 

plate is parallel to water surface and at a depth of m5.2  from water surface.    10 

 
Q.3 a) Differentiate between: 
  i) Stream line and streak line  ii) Rotational and irrotational flows.     5x2 
 b) If for a two-dimensional potential flow, the velocity potential is given by 

    12  yx  

  Determine the velocity at the point  5,4P . Determine also the value of stream 

function   at the point P .                    10 

 
Q.4 a) What is a venturimeter? Derive an expression for the discharge through a 

venturimeter.                        10 
 b) The head of water over an orifice of diameter mm100  is m10 . The water coming out 

from orifice is collected in a circular tank of diameter m5.1 . The rise of water level in 

this tank is m0.1  in 25  seconds. Also the co-ordinates of a point on the jet, 

measured from vena-contractqa are m3.4  horizontal and m5.0  vertical. Find the 

coefficients dc , vc  and cc .                  5 

 

PART-B 
Q.5 a) Define the terms: 
  i) Vortex flow  ii) Uniform flow  iii) Stream function  iv) Steady flow  10 

 b) A crude oil of viscosity 97.0  poise and relative density 9.0  is flowing through a 

hoeizontal circular pipe of diameter mm100  and of length m10 . Calculate the 

difference of pressure at the two ends of the pipe, if kg100  of the oil is collected in 

a tank in 30  seconds.                     10 



 
Q.6 a) What do you mean by Prandtl’s mixing length theory? Find an expression for shear 

stress due to Prandtl.                       10 
 b) Determine the wall shearing stress in a pipe of diameter mm100  which carries 

water. The velocities at the pipe centre and mm30 , from the pipe centre are sm /2  

and sm /5.1  respectively. The flow in pipe is given as turbulent.         10 

 
Q.7 a) Obtain expression for head loss in a sudden expansion in the pipe. List all the 

assumptions made in the derivation.                10 
 b) What is the dimensional analysis? Find the expression for the power P , developed 

by a pump when P  depends upon the head H , the discharge Q  and specific 

weight w  of the fluid.                    10 
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Time: 3 hrs                   Max Marks:   100 
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Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is a manometer? 
 b) What is the difference between dynamic viscosity and kinematic viscosity? 
 c) Define weight density. 
 d) Explain the term: streak line. 
 e) What do you understand by laminar flow? 
 f) State the equation of continuity. 
 g) State the momentum equation. 
 h) Explain the term: coefficient of friction. 
 i) Define the term: total energy line. 
 j) State Buckingham’s  -theorem.              2x10 

PART-A 

Q.2 a) Explain the phenomenon of capillarity. Obtain an expression for capillary rise of a 
liquid.                         8 

 b) A rectangular pontoon m0.10  long, m7  broad and m5.2  deep weighs kN7.686 . It 

carries on its upper deck an empty boiler of m0.5  diameter weighing kN6.588 . The 

centre of gravity of the boiler and the pontoon are at their respective centers along 
a vertical line. Find the meta-centric height. Weight density of sea water is 

3104.10 mkN .                 12 

 

Q.3 a) If for a two-dimensional potential flow, the velocity potential is given by 

 12  yx , determine the velocity at the point  5,4P . Determine also the value 

of stream function   at the point P .              15 

 b) Differentiate between forced vortex and free vortex flow.          5 
 

Q.4 a) A cmcm 1530   venturimeter is provided in a vertical pipeline carrying oil of specific 

gravity 9.0 , the flow being upwards. The difference in elevation of the throat 

section and entrance section of the venturimeter is cm30 . The differential U-tube 

mercury manometer shows a gauge deflection of cm25 . Calculate: 

  i) The discharge of oil and 
  ii) The pressure difference between the entrance section and the throat section. 

Take the co-efficient of meter as 98.0  and specific gravity of mercury as 6.13 .  12 

 b) Obtain an expression for absolute pressure head at vena-contracta for an external 
mouthpiece.                       8 

PART-B 

Q.5 a) Show that the momentum correction factor and energy correction factor for laminar 

flow through a circular pipe are 34  and 2 , respectively.        14 

 
 
 



 b) Calculate: 
  i) The pressure gradient along flow. 
  ii) The average velocity. 

  iii) The discharge for an oil of viscosity 202.0 mNs  flowing between two stations 

any parallel plates m1  wide maintained mm10  apart. The velocity midway 

between the plates is sm2 .                 6 

 
Q.6 a) A smooth pipe of diameter mm400  and length m800  carries water at the rate of 

sm304.0 . Determine the head lost due to friction, wall shear stress, centre-line 

velocity and thickness of laminar sub-layer. Take the kinematic viscosity of water as 
018.0  stroke.                     15 

 b) What are the different methods of preventing the separation of boundary layers?   5 
 
Q.7 a) What do you mean by equivalent pipe? Obtain an expression for equivalent pipe. 10 
 b) The pressure difference P  in a pipe of diameter D  and length l  due to turbulent 

flow depends on the velocity v , viscosity  , density   and roughness k . Using 

Buckingham’s  -theorem, obtain an expression for P .        10 
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Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Which of the following metals do not have FCC structure? 
  i) Copper ii) Silver  iii) Tin  iv) Lead  v) Nickel 
 b) Atomic packing factor for metals having VCC structure is _________. 
 c) Brass is an alloy of _______ and ________. 
 d) Define a solid solution. 
 e) Why annealing process lends more ductility as compared to normalizing process? 
 f) What is the percentage of carbon in steel so that it becomes hardenable? 
 g) By virtue of which property, metal is able to retain the deformation permanently. 
 h) Slow plastic deformation of metal under constant stress is known as __________. 
 i) Name any three metals which are not susceptible to corrosion. 
 j) From the following materials, separate out ceramic materials 
  i) Glass   ii) Thermo-setting plastic  iii) Elastomers 
  iv) Cermets  v) Tiles       vi) Bricks          2x10 

PART-A 

Q.2 a) How many atoms are there in unit cell of HCP, BCC and FCC? Show by structure. 
                          10 

 b) Define atomic packing factor and also find its value for simple cubic structure.    10 
 
Q.3 a) Sketch Iron-Carbon equilibrium diagram indicating phase changes as well as carbon 

composition and temperature phase changes.           15 
 b) Sketch phase change diagram for pure iron.            5 
 
Q.4 a) Define stress relieving. Why is it necessary? Write its process.        10 
 b) Differentiate quench hardening from tempering.            10 

PART-B 

Q.5 a) What is plastic deformation? Why failure analysis is carried out?        10 
 b) Explain the factors affecting fatigue failure.              10 
 
Q.6 a) Name three stages of creep. Sketch creep curve. Also explain transient creep rate 

and viscous creep rate.                    10 
 b) What is the effect of corrosion? What is its mechanism?          10 
 
Q.7 a) Briefly describe different ceramic materials.              10 
 b) Define plastics. Classify them and give at least two examples of each type.     10 
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MATERIALS AND HEAT TREATMENT (M-307) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) State the properties and applications of gray cast iron. 
 b) Why chromium and nickel are added in the steel? 
 c) What do you understand by fibre-reinforced composites? 
 d) Define malleability of a material. State the name and applications of malleable 

materials. 
 e) State the specifications of tensile test specimen using a neat sketch. 

 f) What is difference between  -Ferrite and  -Ferrite? 

 g) What is bainite? What are the different types of bainite formed during continuous 
cooling? 

 h) State the factors affecting the hardenability of a material. 
 i) What do you meant by sub-zero treatment? Why it is required for some steels? 
 j) What are the advantages of salt bath nitro-carburizing?         2x10 

PART-A 

Q.2 a) What is cast iron? Give the composition, properties and uses of different types of 
cast irons.                       15 

 b) Write a note on bearing materials. Also state the properties and application of 
bearing materials.                   5 

 
Q.3 a) Explain in detail the different fabrication methods of composite materials.     10 
 b) Write short notes on: 
  i) Glass ceramics. 
  ii) Abrasives.                     5x2 
 
Q.4 a) What is impact testing? Explain the testing procedure and also state the importance 

of impact testing.                  10 
 b) What is creep rupture? Explain the mechanism of creep rupture.        10 

PART-B 

Q.5 a) Sketch and label the TTT diagram showing the transformations of austenite into 
various phases.                      10 

 b) State the effects on CFeFe 3  equilibrium diagram due to addition of alloying 

elements.                        10 
 
Q.6 Explain in detail the following heat treatment processes: 
 a) Annealing  b) Normalizing c) Hardening by quenching d) Tempering  5x4 
 
Q.7 a) Describe in detail any two general methods of carburizing.         10 
 b) Explain the nitriding process and also list the advantages and limitations of the 

process.                        10 
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Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define tolerance and upper deviation. 
 b) What is interchangeable assembly? 
 c) What is progressive type of solid plug gauge? 
 d) Differentiate between line standard and end standard. 
 e) State the principle of an auto collimator. 
 f) State the essential requirements for the accuracy in the construction of a sine bar. 
 g) What are the factors which affect surface roughness? 
 h) Name commonly used methods of measuring flatness. 
 i) Name the various types of pitch errors found in a screw thread. 
 j) Define diametral pitch and module of a spur gear.           2x10 

PART-A 

Q.2 a) Explain Taylor’s principle of limit gauging.            5 
 b) Determine the dimensions, tolerances and allowances for 22 mm hole and shaft pair 

designated as H7d8. 
  Given: 
  i) Upper deviation of shaft ‘d’ is – 16 D0.44. 

  ii) 22 mm falls in the diameter steps of 18 mm to 30 mm. 
  iii) IT7=16i         iv) IT8=25i           15 
 
Q.3 a) Explain the difference between a measuring instrument and comparator.   5 
 b) With the help of a neat sketch, describe the working principle of a pneumatic 

comparator.                       15 
 
Q.4 a) What do you mean by Ra and R3 value? Explain.          5 

 b) Describe with a neat sketch the working of a stylus probe instrument used for the 
measurement of surface roughness.                15 

PART-B 

Q.5 a) How will you measure pitch of an external thread by pitch measuring machine? 10 
 b) Describe the measurement of effective diameter of an external screw thread by a 

thread gauge micrometer.                   10 
 
Q.6 a) What are various methods of checking squareness? Explain any one method.  

                           10 
 b) Describe in brief the V-block and dial indicator method of testing roundness.    10 
 
Q.7 a) Name various elements of a spur gear which are to be checked for accuracy of the 

gear.                       5 
 b) Describe the working principle of Parkinson gear tester and state its limitations. 15 
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THERMAL ENGINEERING-II (M-401A) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define carburettion. 
 b) What is cut-off ratio? 
 c) What is meant by abnormal combustion? 
 d) What is the sequence of operations in a dual cycle? 
 e) What are the methods of igniting fuel in a diesel engine? 
 f) Name the methods of increasing the thermal efficiency of a Ranking cycle. 
 g) What is bleeding? 
 h) Differentiate between impulse and reaction turbines. 
 i) What is the sequence of operations in a Ranking cycle? 
 j) Define condenser efficiency.                2x10 

PART-A 

Q.2 a) What is the classification of IC engines?               7 
 b) What are the components that exist the fuel feed system in a petrol engine? What is 

detonation?                       6 
 c) State the purpose of following parts of IC engine: spark plug, piston rings, crank, 

crank shaft, cam shaft and valve mechanism, flywheel.          7 
 
Q.3 a) i) Define nozzle efficiency. 
  ii) State the factors on which the nozzle efficiency depends. 
  iii) Define one ton of refrigeration. 
  iv) What is meant by nozzle control Governing. 
  v) What is moist air and saturated air?               2x5 
 b) Dry saturated steam at 10 bar is supplied to a steam engine working as a Ranking 

cycle. It is exhausted at 0.5 bar. Calculate: 
   i) The condition of steam after adiabatic expansion. 
   ii) Ranking efficiency. 
   iii) Efficiency ratio. 
   iv) Specific steam consumption. 

  Take the indicated thermal efficiency as 20%, kgkJH /2.27761   at 10 bar 

pressure, sensible heat at 0.5 bar as kgkJ /6.340  and latent heat at 0.5 bar 

as kgkJ /4.2305 . 

  At 10 bar, ,/583.61 kgKkJs   

  At 0.5 bar, ,/091.12 kgKkJw   

  At 0.5 bar, kgKkJs /859.72  .               10 

 
Q.4 a) What is the sequence of operations in a diesel cycle? Derive an expression for the 

efficiency of the diesel cycle. State the consumptions made before the derivation. 
                        10 

 b) An engine working on Otto cycle has a volume of 35.0 m , pressure 1 bar and 

temperature C27  at the beginning at the compression stroke. The pressure at the 



end of compression is 10 bar, the heat added during the constant volume process is 

kJ200 . Calculate: 

  i) Percentage clearance. 
  ii) Efficiency. 
  iii) Network done.                   10 

PART-B 

Q.5 a) Describe briefly with a sketch, the constructional and operational aspects of a 
surface condenser. What are causes of loss of vacuum in condenser?    10 

 b) What is meant by compounding of steam turbine? Explain the velocity compounding 
in details. What are the advantages of velocity compounded turbines?    10 

 
Q.6 a) Describe with a neat schematic arrangement the working of a simple vapor 

compressor refrigeration cycle. Represent the cycle on vp   and sT   plots.    8 

 b) What is psychometric chart? What information does it provide? Name any five 
psychometric processes.                   7 

 c) Write short notes on: 
  i) Energy balance of human body. 
  ii) Factors affecting human comfort. 
  iii) Wet bulb temperature and dry bulb temperature. 
  iv) Refrigeration.                      5 
 
Q.7 The atmospheric air at C30  dry bulb temperature and 75% relative humidity enters in 

a cooling coil at the rate of min/200 3m . The coil dew point temperature is C14  and 

bypass factor of the coil is 0.1. Determine: 
 a) Temperature of air learning the cooling coil. 
 b) Capacity of the cooling coil in tones of refrigeration and in kW. 
 c) Amount of water vapor removed per minute. 
 d) Sensible heat factor for the process.              20 
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FLUID MACHINES AND TURBOMACHINERY (M-402A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define the term: Impact of jets 
 b) Differentiate between the force exerted by a jet of water on a fixed vertical plate 

and moving vertical plate. 
 c) Define the specific speed of a turbine. 
 d) Differentiate between the impulse and reaction turbines. 
 e) What is cavitation? 
 f) Explain the difference between Francis turbine and Kaplan turbine. 
 g) Define the term: NPSH and manometric head. 
 h) What do you mean by manometric efficiency and overall efficiency of a centrifugal 

pump? 
 i) What is a reciprocation pump? 
 j) What is a hydraulic press?                  2x10 

PART-A 

Q.2 a) The water in a jet propelled boat is drawn amid-ship and discharged at the back 

with an absolute velocity of sm20 . The cross-sectional area of the jet at the back is 
202.0 m  and the boat is moving in sea water with a speed of hourkm30 . Determine: 

  i) Propelling force on the boat. 
  ii) Power required to drive the pump. 
  iii) Efficiency of the jet propulsion.                10 
 b) Obtain an expression for the force exerted by a jet of water on a curved plate 

moving in the direction of the jet.                 10 
 
Q.3 a) Obtain an expression for the work done per second by water on the runner of a 

Pelton wheel. Hence derive an expression for maximum efficiency of the Pelton 
wheel giving the relationship between the jet speed and bucket speed.      10 

 b) Briefly explain the characteristics curves of Pelton turbine.         10 
 
Q.4 a) With the help of a neat sketch, explain the constructional detail of Kaplan turbine.

                          10 
 b) A turbine develops kW9000  when running at 100  rpm. The head on the turbine is 

m30 . If the head on the turbine is reduced to m18 , determine the speed and power 

developed by the turbine.                 10 

PART-B 

Q.5 a) Derive an expression for specific speed of a centrifugal pump.        10 
 b) How will you obtain an expression for the minimum speed for starting a centrifugal 

pump?                         10 
 
Q.6 a) Explain the following terms: 
  i) Double-acting reciprocating pump   ii) Slip 
  iii) Indicator diagram       iv) Air vessel          10 



 b) Find the maximum speed of a single acting reciprocating pump to avoid separation 
which occurs at m0.3  of water (abs). The pump has a cylinder of diameter cm10  

and a stroke length of cm20 . The pump drawn water from a sump and delivers to a 

tank. The water level in the sump is m5.3  below the pump axis and in the tank the 

water level is m13  above the pump axis. The diameter and length of the suction 

pipe are cm4  and m5  while of delivery pipe the diameter and length are cm3  and 

m20 , respectively. Take atmospheric pressure head = m3.10  of water.     

                       10 
 
Q.7 a) Explain with the help of a neat sketch, the principle and working of the hydraulic 

ram. Obtain an expression for the efficiency of the hydraulic ram.       10 
 b) Draw a neat sketch and explain the principle and working of a hydraulic crane.  10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
End Semester Examination, May 2015 

B. Tech. – Fourth Semester 
STRENGTH OF MATERIALS (M-403A) 

 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly explain any five: 
 a) St. Venant’s theory of failure. 
 b) Elongnation of tapered bar. 
 c) Distribution of horizontal shear stress in a beam. 
 d) Comparison of hollow and solid shaft under torsion. 
 e) Strain energy stored under gradually applied load. 
 f) Define terms strut, buckling load, proof load, principal stress.        4x5 

PART-A 

Q.2 A steel rod mm20  diameter is passed through a brass tube mm25  internal diameter and 

mm30  external diameter. The tube is cm80  long and is closed by thin rigid washers and 

fastened by nuts, screwed the rod. The nuts are tightened until the compressive force 

in the tube is kN5 . Calculate the stress in the rod and in the tube.      20 

 

Q.3 A solid disc of diameter cm60  is rotating at a speed of 2750 r.p.m. Determine the 

distribution of radial and hoop stresses in the disc. Density of disc material is 
3/7800 mkg  and 28.0 .                  20 

 

Q.4 A timber beam of depth cm16  and width cm18  is reinforced with steel plates mm6  thick 

along its longer sides. If the bending stresses in the composite beam are to be limited 
to 120 MPa in the steel and 10 MPa in the timber, estimate the permissible bending 
moment in the beam. Assume: ts EE 20              20 

PART-B 

Q.5 Calculate the strain energy of the stepped bar shown in the given figure. Take 

GPaE 200 . 

                  20 
 



 
 
 

Q.6 A cylindrical tank is m2  in diameter, m3  long and mm15  thick. Find the increase in 

capacity when the pressure inside is MPa5.1  with  

 a) No axial compressive load on the tank. 
 b) An axial compressive load of kN400 . 

  Find maximum shear stress in both cases?            20 
 
Q.7 A concrete pier mm 5.15.1   in section and m6  long carries a compressive load P, lying 

at a point on the top which is cm50  from each of the two adjacent faces. What is the 

maximum value of P, if no tensile stress is produced in the base? Take weight of 

concrete pier a 34 /102 mN .                 20 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fourth Semester 

MANUFACTURING TECHNOLOGY-II (M-404A) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What do you understand by orthogonal and oblique cutting? Explain with neat 

sketches. 
 b) Explain various functions of cutting fluids. 
 c) Explain the terms: machinability and machinablity index. 
 d) What are various types of machining operations that can be performed on a lathe? 
 e) What do you mean by a machine tool? How will you specify a lathe?      4x5 

PART-A 

Q.2 a) Derive the relationship between rake angle, shear angle and friction angle according 
to Merchant’s theory. Give assumptions also.           15 

 b) Discuss the sources of heat generation and its distribution among chip, tool and 
work piece.                       5 

 
Q.3 a) Explain the various factors which govern tool life.          14 
 b) A carbide tool which machining a mild steel workpiece was found to have a life  

1 hour and 40 minutes when cutting at speed of 50 m/min. Find the tool life if the 
tool is to operate at speed 30% higher than previous one. Also calculate the cutting 
speed if tool is required to have a life of 2 hours and 45 minutes. Assume Taylor’s 
exponent 28.0n .                     6 

 
Q.4 a) What do you mean by total cost of machining?             5 
 b) Derive an expression for optimum cutting speed in turning for minimum production 

cost.                       15 

PART-B 

Q.5 a) Make a neat sketch of a centre lathe and describe its main parts.     15 
 b) Compare shaper and planer in terms of their operation and types of work piece.   5 
 
Q.6 a) Explain the various methods for turning taper on a lathe.        14 
 b) Discuss the effect of tool geometry on cutting.             6 
 
Q.7 a) What are the various standard milling operations? Explain with the help of suitable 

sketches.                      10 
 b) Draw neat sketch of a broach tool and explain its parts.        10 

 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fourth Semester 

KINEMATICS OF MACHINES (M-405A) 
 

Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly explain the following: 
 a) Higher pair and lower pair. 
 b) Successfully constrained motion. 
 c) Module of a gear. 
 d) Contact ratio of year. 
 e) Simple gear train. 
 f) Speed ratio of gear train. 
 g) Pitch point on a cam. 
 h) Path generation in synthesis of mechanism. 
 i) Rubbing velocity of a pin joint. 
 j) Instantaneous centre of rotation.               2x10 

PART-A 

Q.2 a) Describe with a suitable example, closed pair and unclosed pair.        5 
 b) Describe with a neat sketch, construction and working of a quick return mechanism.

                          8 
 c) Find out the degrees of freedom for the mechanism shown in the figure. 

                   7 
 

Q.3 a) Derive an expression for minimum number of teeth on a gear to avoid interference.
                        10 

 b) Two 20° involute spur gears have a module of mm10 . The addendum is one 

module. The larger gear has 50 teeth and the pinion has 13 teeth. Does interference 
occur? If it occurs to what value should the pressure angle be changed to eliminate 
interference?                     10 

 
Q.4 The number of teeth in the gears shown in the figure are: 

  72,12,24,18  Acps TTTT . 

 P and C form a compound gear carried by the arm a and the annular gear A is held 
stationary. Determine the speed of the output at A. Also find the holding torque 
required on A if kW5  is delivered to S at rpm800 .  

  
 
 
 
 
 
 



                          20 

 

PART-B 

Q.5 A cam is to be designed with a roller follower with the following data: 

 Follower lift: mm40  during 90  cam rotation, dwell for next 30° and return of the 

follower in next 60° of cam rotation. Base circle diameter of the cam is mm40 , roller 

radius is mm10 . The follower moves with constant acceleration and retardation line of 

stroke of the follower passes through the axis of the cam shaft. Draw the cam profile.
                         20 

 
Q.6 a) Briefly explain the classification of synthesis of a mechanism problem.    10 
 b) Design a slider crank mechanism to coordinate three positions of the input of the 

slider for the following data by inversion method. 

  
mmS

mmS

9660

4030

1313

1212








 

  Eccentricity: mm20                    10 

 
Q.7 In the engine mechanism shown in the figure, the dimensions are as follows: 
 Crank mmOA 200 , the crank has an angular velocity of 50 rad/s, clockwise and an 

angular acceleration of 800 rad/s2. Connecting rod mmAB 600 , distance of centre of 

mass from crank end mmAD 200 . Calculate the: 

 a) Velocity of D and angular velocity of AB. 
 b) Acceleration of D and angular acceleration of AB. 

          20 

 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fifth Semester 

INDUSTRIAL ENGINEERING (M-501) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Enumerate main features of Minimum Wages Act. 
 b) Give objectives of production planning and control. 
 c) Explain functions of inventory control. 
 d) Describe multiple-activity chart. 
 e) Give objectives of material handling.               4x5 

PART-A 

Q.2 a) Explain the role of communication and coordination. How does effective 
communication takes place.                   10 

 b) What is collective bargaining and give its procedure. Give objectives of good 
industrial relations.                      10 

 
Q.3 a) What is master production schedule? How it is prepared and describe its integration 

with material requirement planning (MRP).               10 
 b) Explain purchase procedure. Give various methods of purchasing.        10 
 
Q.4 a) Explain the procedure to determine the standard time. Also give various types of 

allowances.                         10 
 b) What are various types of recording techniques used in method study? Explain any 

two with example.                      10 

PART-B 

Q.5 a) Define value engineering (VE). Enumerate the situations when VE is applied and 
steps involved in VE.                     10 

 b) What are material handling activities and functions? Enumerate the factors taken 
into account for selection of material handling equipment.          10 

 
Q.6 a) ‘Production is a value addition process’. Explain with example. Also give scope of 

production management.                    10 
 b) Enumerate the characteristics and limitations of mass and batch and job production 

systems.                         10 
 
Q.7 a) What are reasons for replacement of equipment in industry? Give methods used in 

selection of alternatives and explain any one.              10 
 b) Given below is the data for two equipments. Find out which alternative will be 

selected. 

Factors Equipment 1 Equipment 2 

Initial cost (P) Rs. 10,000 Rs. 15,000 

Annual operating cost Rs. 10,000 Rs. 800 

Life of equipment 8 Years 8 Years 

Salvage value Rs. 1,000 Rs 3,000 

  Interest rate (i) is 5% 



  (CRF for 8 years at i=5% is 0.1547)                 10 
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B. Tech. – Fifth / Eighth Semester 
INDUSTRIAL ENGINEERING (M-501A) 

 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Differentiate between total and partial productivity measures. 
 b) Distinguish between fixed and variable costs. 
 c) Give benefits of inventory control. 
 d) Distinguish between planning and control functions in production planning and 

control. 
 e) Explain chance causes and assignable causes in SQC.           4x5 

PART-A 

Q.2 a) Explain method study and work measurement.           10 
 b) What are THERBLIGS? When they are used? Give advantages of micromotion study.

                        10 
 
Q.3 a) How do you arrive at per unit selling price of a manufactured item in terms of 

various costs associated in a manufacturing Company?        10 
 b) ABC company plans to sell an article at a local market. The articles are purchased at 

Rs.5. The rent of factory is Rs.2000/-. The article selling price is Rs. 9/-. Determine 
quantity required to break even, also quantity required to earn profit of Rs. 400/-.
                        10 

 
Q.4 a) What is Economic Batch Quantity (EBQ)? Derive it graphically and mathematically.

                        10 
 b) A company requires 50,000 units per year. The ordering cost is Rs.3 per order, 

inspection cost is Rs.12 per order. Interest cost is 0.06 per unit per year. 
Obsolescence is 0.004 per unit. Storage cost is Rs.1000/yr. Calculate: 

  i) EOQ   ii) No of orders   iii) Total variable cost of inventory.  10 

PART-B 

Q.5 a) Explain the process of production planning and control (PPC). What are its main 
objectives?                       8 

 b) Five jobs are to be processed on two machines M1 and M2. Processing time in hrs 
are given below: 

 

JOBS A B C D E 

M1 6 2 10 4 11 

M2 3 7 8 9 5 
 

  Determine the sequence that minimize the total elapsed time. Find out the total 
elapsed time and idle time on M2.               12 

 
Q.6 a) Distinguish between variable and attribute data. How does normal distribution curve 

explain statistical quality control?                     8 



 b) Control charts for X  and R  are maintained on certain dimensions of a 

manufactured parts, measured in mm . The subgroup size is 4. The values of X  and 

R  computed for each subgroup. After 20 subgroups, 83.412X  and 39.3R  

Compute the values of 3 sigma limits for X  and R  charts and estimate the value of 

  on the assumption that process is statistical controlled. 

  (four subgroup of 4 factor 0,28.2,059.2 342  DDd )        12 

 
Q.7 Write short notes on: 
 a) ISO 9001:2008 system.  
 b) Total quality management. 
 c) Deming awards. 
 d) Principles of 5 ‘s’.                     5x4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
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DYNAMICS OF MACHINES (M-502) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly explain the following: 
 a) Why balancing is required for rotating parts? 
 b) Conditions for static balancing. 
 c) Damped vibrations. 
 d) Precessional motion of a spinning body. 
 e) Gyroscopic effect. 
 f) Isochronous governor. 
 g) Sensitivity of a governor. 
 h) Equilibrium conditions for a three force member. 
 i) Principle of virtual work. 
 j) Torsionally equivalent shaft.                 2x10 

PART-A 

Q.2 In a four link mechanism shown in figure, torque 3T  and 4T  have magnitudes Nm30  

and Nm20  respectively. The link lengths are mmAD 800 , mmAB 300 , mmBC 700  

and mmCD 400 . Determine the input torque 2T  for static equilibrium of the 

mechanism. 
 
 
 
                            20 
Q.3 a) Derive an expression for resultant unbalanced force if a fraction C of the 

reciprocating mass m  is balanced and the full rotating mass pm  is balanced.  5 

 b) In a single cylinder reciprocating engine, reciprocating mass is kg50 , mass of 

revolving parts is kg40  at the crank radius, speed is rpm200  and the stroke is 

mm350 . If 70% of the reciprocating mas and full revolving mass are to be balanced, 

determine the: 
  i) Balance mass required at a radius of mm330  

  ii) Unbalanced force when the crank has turned 60  from the TDC.        15 
 
Q.4 a) Describe the effect of gyroscopic couple on an aeroplane in the following conditions: 
  i) Rotating parts rotate in counterclockwise direction when seen from rear end and 

the aeroplane takes a left twin. 
  ii) Rotor rotator in clockwise direction when seen from rear end and the plane takes 

a right turn. 
  iii) Rotor rotates in clockwise direction when seen from nose end and the plane rolls 

in clockwise direction when seen from rear end.        6 

 b) An aeroplane flying at hkm300  turns towards right with a turning radius of m80 . 

The mass of the rotary engine and the propeller of the plane is kg500  with a radius 



of gyration of mm360 . The engine speed is 1800 rpm clockwise when viewed from 

rear. Find the gyroscopic couple on the plane and state its effect.  14 
 

PART-B 

Q.5 a) Derive an expression for speed of a proell governor in terms of masses of ball and 
sleeve, height of governor and length of extension arm.          10 

 b) Each arm of a proell governor is mm240  long and each rotating ball has a mass of 

kg4 . The central load on the sleeve is kg40 . The pivots of all the arms are mm30  

from the axis of rotation. The vertical height of the governor is mm190 . The 

extension links are vertical and the governor speed is 180 rpm when the sleeve is in 
the mid-position. Determine the lengths of the extension links and the tension in the 
upper arms.                      10 

 
Q.6 a) Determine the natural frequency of a vibrating system shown in fig. 
 
 
 
                            10 
 b) Explain whirling of shaft and derive an expression for determining critical or whirling 

speed of a shaft.                   10 
 
Q.7 a) A flywheel is mounted on a vertical shaft as shown in fig. The both ends of the shaft 

are fixed and its diameter is mm50 . The flywheel has a mass of kg500  and its 

radius of gyration is m5.0 . Modulus of rigidity of the shaft material is 280 mGN . 

Find the natural frequency of torsional vibrations. 
 
 
 
                            10 
 b) Derive an expression for length of a torsionally equivalent shaft for a shaft having 

lengths 1l , 2l  and 3l  with diameters 1d , 2d  and 3d  respectively.        10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B. Tech. – Fifth Semester 

DYNAMICS OF MACHINES (M-502A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Briefly explain the following: 
 a) Inertia force. 
 b) Free body diagram. 
 c) Static balancing. 
 d) Primary and secondary unbalanced forces in reciprocating engine. 
 e) Reactive gyroscopic couple. 
 f) Effect of gyroscopic couple on an aeroplane during rolling. 
 g) Height of a governor. 
 h) Hunting in a governor. 
 i) D’Alembert’s principle. 
 j) Swaying couple in locomotives.                2x10 

PART-A 

Q.2 a) Explain with neat sketches, the principle of transfer of a force from one plane to 
another.                      5 

 b) Four masses A, B, C and D revolve at equal radii and are equally spaced along a 
shaft. The mass B is kg7  and the radii of C  and D  make angles º90  and º240  

respectively with the radius of B . Find the magnitudes of the masses A , C  and D  

and the angular position of A  so that the system is completely balanced.    15 
 
Q.3 a) Derive an expression for maximum and minimum variation of tractive forces in a 

two cylinder locomotive with cranks placed at right angles to each other.     10 
 b) A single cylinder reciprocating engine has speed 300  rpm, stroke mm280 , mass of 

reciprocating parts is kg60 , mass of revolving parts at mm140  radius kg40 . If two-

third of the reciprocating parts and all the revolving parts are to be balanced, find: 
  i) The balance mass required at a radius of mm300 . 

  ii) The residual unbalanced force when the crank has rotated 45  from the top 

dead centre.                      10 
 
Q.4 A four wheeled trolly car has a total mass of kg2500 . Each axle with its two wheels and 

gears has a total moment of inertia 228kgm , Each wheel is of mm400  radius. The 

centre distance of wheels on an axle is m4.1 . Each axle is driven by a motor with a 

speed ratio of 1:3. Each motor with its gear has a moment of inertia 218 mkg  and 

rotates in opposite direction to that of axle. Centre of mass of the car is m1  above the 

rails. Car turns around a curve of m250  radius. Determine total reactions on inner and 

outer wheels.                      20 

 

PART-B 



Q.5 a) Derive an expression for speed  N  of a porter governor in terms of governor height 

h , ball mass m , sleeve mass m , and   tantanKK .       10 

 b) In a Hartnell governor, the extreme radii of rotation of the balls are mm40  and 

mm60  and the corresponding speeds are 210  and 230  rpm. The mass of each ball 

is kg3 . The lengths of the ball and sleeve arm are equal. Determine the spring 

constant and the initial compression of the spring.            10 
 
Q.6 a) Explain the principle of virtual work with a suitable example.       5 
 b) A four link mechanism with the following dimensions is acted upon by a force of 

N80  at angle 150  on link CD  for the figure given below. 

  mmAD 500 , mmAB 400 , mmBC 1000 , mmCD 750  and dimension DE  is 

mm350 . Determine the input torque T  on the link AB  for the static equilibrium of 

the mechanism for the given configuration. 

            15 
 
Q.7 A horizontal gas engine running at 220  rpm has a bore of mm230  and a stroke of 

mm460 . The connecting rod is mm900  long and the reciprocating parts weigh kg25 . 

When the crank has turned through an angle of 30  from the inner dead centre, the 

gas pressure on the cover and crank sides are 2450 mkN  and ,55 2mkN  respectively. 

Diameter of the piston rod is mm45 . Determine: 

 i) Turning moment on the crank shaft. 
 ii) Thrust on the bearings. 
 iii) Acceleration of the flywheel which has a mass of kg10  and radius of gyration of 

mm500  while the power of the engine is kW22 .             20 
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MACHINE DESIGN (M-503) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is stress concentration? 
 b) What is fatigue failure? 
 c) What is function of transmission shafts? 
 d) What do you understand by torsional rigidity? 
 e) What are the functions of springs? 
 f) Distinguish between closely coiled and open coiled helical spring. 
 g) What is hydrodynamic lubrication? 
 h) What are functions of bearings? 
 i) What are advantages of helical gears over spur gears? 
 j) What are design considerations for casting?             2x10 

PART-A 

Q.2 a) Explain the modified Goodman diagram for bending stresses.         10 

 b) A rotating bar made of steel 45C8 ( 2630 mmNSut  ) is subjected to a completely 

reversed bending stress. The corrected endurance limit of the bar is 2315 mmN . 

Calculate fatigue strength of the bar for a life of 000,90  cycles.        10 

 
Q.3 a) What are advantages of hollow shaft over a solid shaft?        6 
 b) A solid circular shaft of diameter ‘d’ is subjected to a bending moment of Mb and 

torsional moment Mt. Prove that according to maximum shear theory: 

   
 

22

3

165.0
tb

yt
MM

dfs

S



                  14 

 
Q.4 a) What are the applications of multi-leaf springs?           5 

 b) It is required to design a helical compression spring subjected to a force N500 . 

Deflection of spring corresponding to this force is mm20 . The spring index is 6 . The 

spring is made of cold drawn steel wire with ultimate tensile strength of 
21000 mmN . The permissible shear stress for spring wire can be taken as 50% of 

ultimate tensile strength ( 281370 mmNG  ). Design the spring and calculate: 

  i) Wire diameter   ii) Mean coil diameter  iii) Number of active coils 
  iv) Total number of coils v) Free length of spring vi) Pitch of the coils. Assume 

of gap of mm1  between adjacent coils under maximum load conditions. The spring 

has square and ground ends.               15 

PART-B 

Q.5 a) Why are ball and roller bearings called antifriction bearing?       6 
 b) A ball bearing is subjected to a radial force of N2500  and an axial force of  N1000 . 

The dynamic load carrying capacity of bearing is N7350 . The values of X  and 



Y factors are 56.0  and ,6.1  respectively. The shaft is rotating at 720  rpm. Calculate 

the life of bearing.                   14 
 
Q.6 a) What is law of gearing? With a neat sketch of a spur gear, show its various parts 

and define terminology.                    10 
 b) A pair of spur gears consists of a 20 teeth pinion meshing with a 120 teeth gear. 

The module is mm4 . Calculate: 

  i) Centre distance     ii) Pitch circle diameters of pinion and gear 
  iii) Addendum and dedendum  iv) Tooth thickness.           10 
 
Q.7 a) Define ergonomics. Explain ergonomics and value engineering considerations in 

design.                        10 
 b) What is standardization? Explain various design consideration in machining.    10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

End Semester Examination, May 2015 
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PRODUCTION ENGINEERING (M-504 / M-504A) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) State the function performed by jig and fixture. 
 b) How the abrasive types are specified in a grinding wheel. 
 c) Enlist various methods to manufacture threads. 
 d) Why truing and dressing are necessary in grinding wheel. 
 e) Define the term ‘lay’ used in surface roughness representation. 
 f) Define part print analysis. 
 g) Differentiate between shot blasting and sand blasting. 
 h) State the function of bush in a drill jig. 

 i) What does 5.116M  stands for thread designation? 

 j) Differentiate between toughness and waviness.            2x10 
 

PART-A 

Q.2 A batch of 1000  components of mild steel are to be produced from a blank of 

mm2782  Generate the process sheet for the components. 

 
 
 
 
                            20 
Q.3 a) Explain various types of locating devices used in Jigs and fixtures.       10 
 b) Explain  various types of clamps used in Jigs and fixtures.          10 
 
Q.4 a) Explain how threads can be produced by thread chasing and cutting.      10 
 b) How the minor and major diameter of a screw thread is measured.       10 
 

PART-B 

Q.5 a) With the help of neat sketch explain how gear can be cut on a milling machine. 10 
 b) With the help of neat sketch explain how the pitch of spur gear is measured and 

checked.                        10 
 
Q.6 a) Explain the difference between cylindrical grinding and centreless grinding.  5 
 b) Explain each term in detail for following specification of grinding wheel. 

2353651 VLA                        15 

 
Q.7 a) With the help of neat sketches, explain the principle and operating of honing and 

lapping process.                      10 
 b) Explain how surface roughness is measured and represented on drawings.     10 



End Semester Examination, May 2015 
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PRODUCTION ENGINEERING (M-504B) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) State the significance of process planning. 
 b) Differentiate between a jig and a fixture. 
 c) State the significance of clearance in press tools. 
 d) Enlist various methods to manufacture threads. 
 e) Explain the terms loading and glazing applied to a grinding wheel. 
 f) Differentiate between punching and blanking. 
 g) Define part print analysis. 
 h) What does 5.116M  stand for thread designation? 

 i) State the function of bush in a drill jig. 
 j) How grain size is specified in a grinding wheel?            2x10 

PART-A 

Q.2 A batch of 900  components of mildsteel are to be produced from a blank of 

mm12540 . Generate the process sheet for components. 

             20 
 
Q.3 a) Explain various types of locators (Locating devices) used in jigs and fixtures.    10 

 b) Explain 123   location principle in detail.              10 

 
Q.4 Estimate the blanking force to cut blank mm25  wide and mm30  long from a mm5.1  

thick metal strip, if the ultimate shear stress of material is 2450 mmN . Also determine 

the work done if the percentage penetration is %30  of material thickness.      20 

PART-B 

Q.5 a) Differentiate between truing and dressing along with their definition.      10 
 b) Explain the each term in detail for following specification of a grinding wheel 
  5 1 A 3 6 L 5 V 2 3                     10 
 
Q.6 a) Explain how threads can be produced by threads rolling, die threading and thread 

tapping.                        10 



 b) Enlist various methods to manufacture gears. Explain any two of them in detail. 
                          10 

 
Q.7 a) Explain principle elements in metal machining. Also explain the procedure for 

assigning cutting variables.                   10 
 b) Estimate the time to drill a mm7.12  diameter hole in a brass plate of mm50  thick. 

The cutting speed is nutemimm75  and feed is revolutionmm175.0        10 
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METROLOGY, MEASUREMENT AND CONTROL (M-505) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 a) What is the function of ratchet in micrometer? 
 b) Name four angle measuring instruments. 
 c) Which entity is measured by 2 and 3 wire method and which one is better? 
 d) What are bellows and diaphragm? 
 e) What is the principle of a stroboscope? 
 f) What are thermistors? 
 g) Differentiate between gauge pressure and absolute pressure. 
 h) What are static and dynamic characteristics of an instrument. 
 i) What is the difference between a sensor and a transducer? 
 j) How fitters help to improve instruments performance.          2x10 

PART-A 

Q.2 a) Differentiate between straightness and flatness.          2 
 b) What are comparators? Explain hydraulic comparator with neat sketch.    8 
 c) Explain sine bar with sketch and state its limitations.           10 
 
Q.3 a) Explain Mcleod gauge with a neat sketch and derive an expression for pressure, also 

give its limitations.                    10 
 b) Explain hot-wire anemometer method with a sketch for measurement of flow.    10 
 
Q.4 a) How do we use strain gauges for measurement of load? Explain with a neat sketch 

and circuit.                       10 
 b) Explain Piezoelectric transducers for measurement and give its application.     10 

PART-B 

Q.5 a) Derive an expression for second order system response when step input signal is 
provided.                        10 

 b) What are various kinds of errors which may originate in an instrument and give 
reason and precaution to be taken for good working.           10 

 
Q.6 a) Characteristic equation of a closed loop control system is 

081010206 234  ssss . Construct Routh array to determine the stability. 7 

 b) State the conditions for stability of a system according to Hurwitz criteria.   3 
 c) Define a transfer function. Determine the overall transfer function. 



             10 
Q.7 a) What are converters? Explain the working of an ADC converter with a neat sketch.

                          15 
 b) What do you understand by data acquisitions system and how does it work?  5 
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B. Tech. – Fifth Semester 
MACHINE DESIGN-I (M-508) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What do you mean by problem identification in machine design? 
 b) What is a threaded joint? What are advantages and disadvantages of a threaded 

joint? 
 c) What do you mean by stress concentration factor of welded joints? 
 d) What do you understand by the term: riveted joint? Explain the necessity of such a 

joint. 
 e) Why are belt drives called flexible drives? 
 f) Distinguish between open and cross belt drive. 
 g) Mention different types of friction clutchs. 
 h) Name the friction material used in clutch and brake. 
 i) What is self-actuating or self energizing brake? 
 j) What are various factors responsible for temperature rise in brakes?     2x10 

PART-A 

Q.2 a) Explain advantages, disadvantages and applications of multiple start screws.  8 
 b) Structural connection shown in the figure is subjected to an eccentric force 

kNP 10  with an eccentricity of mm500  from CG. Centre distance between bolt 1 

and 2 is mm200  and between 1 and 3 is mm150 . If 2400 mmNS yt   and FOS=2.5. 

Determine the size of bolts. 
   
 
 
 
 
 
 
 
 
                            12 
 
Q.3 a) Explain different types of feasibility study in design philosophy.        10 
 b) Describe the following: 
  i) Selection of materials   ii) Factor of safety           10 
 
Q.4 a) Write short notes on: 
  i) Types of riveted joints. 
  ii) Advantages of welded joints over riveted joints.         8 
 b) A plate mm75  wide and mm10  thick is joined with another steel plate by means of 

single transverse and double parallel fillet welds as shown in the figure. The joint is 
subjected to maximum tensile force of kN55 . The permissible tensile and shear 



stress are 270 mmN  and 250 mmN , respectively. Determine the required length of 

each parallel fillet weld. 

                12 

PART-B 

Q.5 a) Derive the expression for effect of initial tension on power transmission.     10 
 b) Explain the law of belting and derive the expression for length of belt.      10 
 
Q.6 a) Explain the construction and working of single plate clutch with a diagram.   8 
 b) A multidisc clutch, steel on bronze, is to transmit kW5.4  at 750  rpm the inner 

radius of the contact is mm40  and outer radius of contact is mm70 . The clutch 

operates in oil with an expected coefficient of 7.0 . The average allowable pressure 

is 235.0 mmN . Find: 

  i) The total number of steel and bronze discs. 
  ii) The actual axial force required. 
  iii) The actual axial pressure. 
  iv) The actual maximum pressure.              3x4 
 
Q.7 A differential band brake is shown in the figure below. The diameter of the drum is 

mm800 . The coefficient of friction between the band and drum is 3.0  and the angle of 

embrace is 2400. When the force of N600  is applied at the free end of the lever, find 

for the clockwise and anticlockwise rotation of the drum: 
 a) The maximum and minimum forces in the band. 
 b) The torque which can be applied by the brake. 

    
                           20 
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OPERATIONS RESEARCH (M-601A) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Briefly describe the role of operations research in decision making process. 
 b) Define non-basic variable, feasible solution, basic feasible solution and optimal 

solution. 
 c) What are the elements of queuing system? What do they signify? 
 d) Discuss the various defects in a project network. 
 e) Write the basic steps in the use of simulation techniques.          4x5 

PART-A 

Q.2 a) What is decision theory? Describe methods which are useful in decision making 
under uncertainty.                   10 

 b) Explain the different types of models used in operations research.     10 
 
Q.3 a) Solve the following problem through simplex method: 
  Zmax zyx 325   

  Subject to, 222  zyx  

      343  yx  

      53  zy  

      0,, zyx                  12 

 b) Explain the primal-dual relationship in LPP by taking an example. Give the economic 
interpretation of dual formulation of LPP.              8 

 
Q.4 a) Find the optimal transportation cost for the following problem: 
 

                       To   Availability 

  A B C D    

From 
1 5 8 3 6 30  

2 4 5 7 4 50  

 3 6 2 4 6 20  

Requirement   30 40 20 10   

                          10 
 b) Determine the optimal assignment for the following problem: 
 

 A B C D 

I 5 40 20 5 

II 25 35 30 25 

III 15 25 20 10 

IV 15 5 30 15 

 



                          10 

PART-B 

Q.5 a) What do you understand by a queue? Give some of its important applications in 
industries.                       6 

 b) At a certain petrol pump, customers arrive according to a Poisson process with a 
average time of 5 minutes between arrivals. The service time is exponentially 
distribution with mean of 2 minutes. On the basis of information, find out: 

  i) What should be average length? 
  ii) What should be average number of customers in queuing system? 
  iii) What is the average time spent by a car in the petrol pump? 
  iv) What is the average waiting time of a car before receiving petrol?    14 
 
Q.6 For the following activity data, draw the network, find the critical path and the three 

floats for each activity: 
 

Activity : 1-2 1-4 2-3 3-5 3-8 4-8 5-6 5-8 6-7 7-8 7-9 8-9 9-10 

Duration (days) : 4 36 2 15 10 2 4 9 9 9 8 20 20 
 

                          20 
 
Q.7 a) What is simulation? Describe its advantages in solving the problems. Give its main 

limitations.                     10 
 b) Western Travel Agents have a touring van that requires a special grade of fuel. 

During the past few months, the van’s use has varied so much that the amount of 
fuel necessary for keeping the van operating has varied considerably. A study of the 
past 200 days reveals that demand for the car has fluctuated between 0 to 5 
trips/week. 

 
Trips/week : 0 1 2 3 4 5 
Frequency  : 16 24 30 60 40 30 

 
  Using the following random numbers, simulate the demand for a ten week period 

26, 84, 21, 38, 36, 73, 16, 81, 59, 83              10 

 
 
 
 
 
 
 
 
 
 
 
 
 

 



End Semester Examination, May 2015 
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CAD/CAM (M-602) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Discuss benefits of CAD. 
 b) What is concatenation of transformations? 
 c) Define Bezier curve. 
 d) What is an interpolation spline? 
 e) What is meant by sweep? 
 f) What is CNC? 
 g) Define a part program. 
 h) What are canned cycles? 
 i) What are transfer lines? 
 j) What are the functions of CIM?                2x10 

PART-A 

Q.2 a) What are important input and output devices now a days used in CAD?      10 

 b) Perform 60º rotation of a triangle with vertices  0,0A ,  1,1B  and  2,5C : 

  i) About the origin.   ii) About  1,1 P .             10 

 
Q.3 a) Compare between Bezier, B-spline and hermite curves.        8 
 b) Why Bezier splines are highly useful and convenient for curve and surface design? 

Draw a Bezier curve with following control points  2,1 ,  4,3 ,  6,6   and  8,10 . 

                          12 
 

Q.4 a) Explain the following: 
  i) Cell decomposition.   ii) Spatial occupancy enumeration.       10 
 b) Make a comparative analysis of wire frame surface and solid modeling.      10 

PART-B 

Q.5 a) Explain different types and levels of automation.            10 
 b) Write notes on following: 
  i) Absolute coordinate system.  ii) Incremental coordinate system.     10 
 
Q.6 a) Briefly explain the concept of: 
  i) Drive surface.   ii) Check surface.  ii) Part surface.       10 
 b) Write a part program for a shaft of mm25  diameter to make a stepped shaft with 

dimensions as shown in the figure. Use appropriate speed and feed when material 
of the shaft is mild steel. 

                 10 
 



Q.7 a) What is CAPP? What are the benefits of CAPP?             10 
 b) Write notes on:  i) MRP II.  ii) BOM.             10 
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B. Tech. – Sixth Semester  

INDUSTRIAL OPERATION MANAGEMENT (M-603) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Define following: 
 a) Travel chart. 
 b) Method study. 
 c) Work measurement. 
 d) Symbols used in method study. 
 e) OC curve. 
 f) SIMO charts. 
 g) ABC classifications. 
 h) Types of production. 
 i) Standard time calculations. 
 j) Performance rating.                  2x10 

PART-A 

Q.2 a) Name and explain functions of management.            7 
 b) What are Fayol’s principles of management?            7 
 c) Explain Mayo’s Hawthrone experiments.              6 
 
Q.3 a) Distinguish between line, and staff and functional organisation.        10 

 b) Discuss the characteristics of functional organization. What is its relationship with 
line organisation on one hand and line and staff organisation on the other?    10 

 
Q.4 a) Describe factors which affect plant layout.             7 
 b) When would you prefer product layout?              7 
 c) Explain situations for fixed type layout.              6 

PART-B 

Q.5 a) Describe the suitable chart when the following situations have to be analyzed by 

‘Method Study’. 

  i) Movement of a petrol engine cylinder head through all machining operations. 7 

  ii) Operators carrying out short cycle repetition work.         6 

 b) Bring out the importance of ‘critical examination’ phase in method study with the 
help of an example.                   7 

 
Q.6 a) Name and explain usage of various stores documents.          7 
 b) Explain through sketch various costs of inventories. Indicate EOQ on the sketch.  7 
 c) Explain inventory control methods of ABC analysis.           6 
 
Q.7 a) Define the term: quality and state various factors which affect product quality. 
                             10 
 b) Describe various elements of TQM in brief.               10 
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HEAT TRANSFER (M-604) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is the significance of heat transfer? 
 b) What is meant by critical thickness of insulation? 
 c) State the mode of heat transfer through a fin. 
 d) Define effectiveness of fin. 
 e) Define a semi-infinite body. 
 f) What is film temperature? 
 g) Explain hydrodynamic boundary layer. 
 h) State reciprocity theorem. 
 i) What is a radiation shield? 
 j) What is evaporation?                  2x10 

PART-A 

Q.2 a) Derive an expression for temperature distribution under one dimensional steady 
state heat conduction through a composite wall.          10 

 b) A pipe )/180( CmWK   having inner and outer diameters mm80  and mm100  

respectively is located in a space at C25 . Hot gases at temperature C160  flow 

through the pipe. Neglecting surface heat transfer coefficients, calculate: 
  i) The heat loss through the pipe per unit length. 
  ii) The temperature at a point halfway between the inner and outer surfaces.  10 
 
Q.3 a) Derive an expression for temperature distribution and heat dissipation in a straight 

fin of rectangular profile for infinitely long fin.           10 
 b) A fin cm30  long and mm10  diameter throughout is made of steel alloy of thermal 

conductivity CmW º/43 . The fin attached to a plane heated wall at C200  

temperature, extends into surroundings at C25  and unit surface conductance of 

CmW º/120 2 . Work out the heat flow rate from the tip to the surroundings. 

Presume that the tip of the fin is insulated and thermal radiation effects are 
negligible.                      10 

 
Q.4 a) What is meant by transient heat transfer? Mention some of the situations where 

transient conduction occurs.                10 

 b) A long cylindrical shaft of radius cm5.7  comes out of an over at C815  throughout 

and is called by quenching it in a large bath of C38  coolant. If the surface 

coefficient of heat transfer between the bar surface and the coolant is CmW º/175 2 , 

calculate the time it takes for the shaft centre to reach C126 . 

  Assume that CmWK º/5.17  and  

      ./0185.0 2 hrm                10 

PART-B 

Q.5 a) Derive momentum equation for hydrodynamic boundary layer over a flat plate. 10 



 b) Air moving at sm /3.0  blows over the top of a chest type freezer. The top of the 

freezer measures m9.0  by m5.1  and is poorly insulated so that the surface remains 

at C10 . If the temperature of air is C30 , make calculations for the maximum heat 

transfer by forced convection from the top of the freezer.        10 
 
Q.6 a) State and prove Kirchhoff’s law of radiation.              6 

 b) Determine the radiant heat exchange in 2/ mW  between two large parallel steel 

plates of emissivities 8.0  and 5.0  held at temperatures of K1000  and K500  

respectively, if a thin copper plate of emissivity 1.0  is introduced as a radiation 

shield between the two plates. Use 428 /1067.5 KmWx  .        7 

 c) Determine the net radiant heat exchange per 2m  area for two infinite parallel plates 

held at temperature of K800  and K500 , respectively. Take emissivity as 0.6 for 

the hot plate and 0.4 for the cold plate.               7 
 
Q.7 a) Enumerate the applications of boiling heat transfer.           5 
 b) What is fouling? How does it affects the performance of heat exchanger?     5 
 c) The flow rates of hot and cold water streams running through a parallel flow heat 

exchanger are skg /2.0  and skg /5.0 , respectively. The inlet temperature on the 

hot and cold sides are C75  and C20 , respectively. The exit temperature of hot 

water is C45 . If the individual heat transfer coefficients on both sides are 

CmW 2/650 , calculate the area of the heat exchanger.        10 
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MACHINE DESIGN-II (M-607) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What are various causes and conditions that affect stress concentration? 
 b) Explain Soderberg criteria for fatigue design. 
 c) What is Kennedy key? Give its applications. 
 d) What are advantages and disadvantages of a hollow shaft over a solid shaft? 
 e) What is Wahl’s stress factor? 
 f) What is a leaf spring? Define the terms associated with it? 
 g) Define static load carrying capacity in a ball bearing. 
 h) What is full journal bearing? 
 i) What are different types of tooth profiles used in gears? 
 j) What is standardization? Define ergonomics.            2x10 

PART-A 

Q.2 a) What is size factor, surface finish factor and reliability factor?       5 
 b) The work cycle of a machined component subjected to a completely reversed 

bending stresses consists of the following three elements: 
   350 N/mm2 for 85 % of time. 
   400 N/mm2 for 12 % of time. 
   500 N/mm2 for 3 % of time. 
  The material for the component is 50C4 (Sut=660 N/mm2) and corrected endurance 

limit of component is 280 N/mm2. Determine the life of component.  15 
 
Q.3 a) A shaft 40 mm in diameter is transmitting 35 kW power at 300 rpm by means of 

Kennedy keys of 10x10mm cross-section. The key is made of steel 45C8 
(syt=Syc=380 N/mm2) and factor of safety is 3. Determine the required length of 
key.                       8 

 b) A rotating shaft 40 mm in diameter is made of steel FeE 580 (Syt=580 N/mm2). It is 
subjected to a steady torsional moment of 250 Nm and bending moment of 1250 
Nm. Calculate the factor of safety based on: 

  i) Maximum principal stress theory. 
  ii) Maximum shear stress theory.                 12 
 
Q.4 a) A helical compression spring is required to deflect through approximately 25 mm 

when the external force acting on it varies from 500 N to 1000 N. The spring index 
is 8. The spring has square and ground ends. There should be is gap of 2 mm 
between adjacent coils when the spring is subjected to maximum force of 1000 N. 
The spring is made of cold drawn steel wire with ultimate tensile strength of 1000 
N/mm2 and permissible shear stress in the spring wire is 50 % of the ultimate 
tensile strength (G=81370 N/mm2). Design the spring and calculate: 

  i) Wire diameter.          ii) Mean coil diameter. 
  iii) Number of active coils.        iv) Total number of coils. 
  v) Solid length.           vi) Free length. 
  vii) Required spring rate.        viii) Actual spring rate.     15 



 b) What is nip of leaf spring? What is the objective of nipping of leaf spring?   5 

PART-B 

Q.5 a) Briefly describe various types of lubricants, giving their applications.     8 
 b) A single row deep groove ball bearing is subjected to a radial load of 8 kN and axial 

load of 3 kN. Shaft speed is 1200 rpm. The expected life L10h of bearing is 20000 
hrs. Shaft diameter is 75 mm. Select a suitable ball bearing for this application. 
                      12 

 
Q.6 a) What are the advantages of helical gear over spur gear? Compare the contact 

between their matting teeth.                6 
 b) It is required to design a spur gear speed reducer for a compressor running at 250 

rpm driven by 7.5 kW, 1000 rpm electric motor. The centre distance between the 
axes of the gear shafts should be exactly 250 mm. The starting torque of the motor 
can be assumed to be 150 % of the rated torque. Gears are made of carbon steel 
50C4 (Sut=1700 MPa). The pressure angle is 20º. The factor of safety is 2 for 
preliminary design based on the use of velocity factor design the gears.     14 

 
Q.7 a) Write short notes on design considerations for casting.          10 
 b) What are the principles of design for manufacture and assemblies?       10 
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B. Tech. – Sixth Semester 
IC ENGINES AND GAS TURBINES (M-621) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define air-standard efficiency and relative efficiency. 
 b) Define: 
  i) Displacement volume. 
  ii) Clearance volume. 
 c) Define stoichiometric mixture, rich mixture and lean mixture. 
 d) What is the purpose of a fuel injector? 
 e) What do you understand by delay period? 
 f) Write four characteristics of an efficient cooling system. 
 g) List various methods available for finding friction power of an engine. 
 h) What are the desired properties of a lubricant? 
 i) What do you understand by indicated mean effective pressure? 
 j) What are Blowby losses?                  2x10 

PART-A 

Q.2 a) Explain Ericson cycle with the help of P-V and T-S diagrams.         10 
 b) A 42.5 kW engine has a mechanical efficiency of 85 %. Find the indicated power 

and frictional power. If the frictional power is assumed to be constant with load, 
what will be the mechanical efficiency at 60 % of the load.         10 

 
Q.3 a) Explain multipoint fuel injection systems with a neat sketch.         15 
 b) What are the requirements of an ignition system?          5 
 
Q.4 a) What is ignition lag? Discuss the effect of engine variables on ignition lag.     10 
 b) Explain stages of combustion in an S.I. engine.             10 

PART-B 

Q.5 a) Explain the splash lubrication system with a neat sketch.          10 
 b) Compare liquid and air cooling system.               10 
 
Q.6 a) Explain how brake power is measured.               10 
 b) A single cylinder engine running at 1800 rpm develops a torque of 8 Nm. The 

indicated power of the engine is 1.8 kW. Find the loss due to friction power as the 
percentage of brake power.                  10 

 
Q.7 a) Describe with a neat sketch the working of closed cycle gas turbine.      10 
 b) State merits and demerits of gas turbines over I.C. engines.         10 
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POWER PLANT ENGINEERING (M-622) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 Answer briefly: 
 a) Explain Rankine cycle. 
 b) Define reserve factor. 
 c) Explain types of power plants. 
 d) Explain hydraulic turbines and their classifications. 
 e) What is an electrostatic precipitator? 
 f) What is a PFBC system? 
 g) What is CANDU-type reactor? 
 h) What is the significance of a moderator in nuclear power plant? 
 i) Define incremental rate theory. 
 j) What is economics load sharing?                2x10 

PART-A 

Q.2 a) Discuss the influence of factors on which site selection for a power plant depends.
                        8 

 b) What is hydro electric power plant? Explain in detail the essential elements and 
components associated with it.                 12 

 

Q.3 a) Explain in detail the ASH handling system in steam power plants.       10 
 b) What is circulation? What is the difference between natural and forced circulation? 
                            10 
 

Q.4 a) Explain ideal regenerative cycle. What is stirling cycle?         8 
 b) Explain in detail the set up and working principle of a modern thermal power plants.

                         12 

PART-B 

Q.5 a) What are combined cycle plants? What are their types and advantages of such a 
plant?                       8 

 b)  A 200 MW power house is operating on combined cycle. Suction of air take place at 
1 bar and 300 K. The maximum temperature is limited to 800 ºC. The pressure ratio 
is 8. The gas turbine exhaust is further heated to 1200 ºC before entering into the 
boiler furnance. The steam production is at 50 bar and 600 ºC. The exhaust 
temperature is 200 ºC. The condenser pressure is 0.05 bar. Consider isentropic 
efficiencies of rotating machine to be 100 %. Find out thermal efficiencies of power 
plant. 

  Take Cp=1 kJ/kgK, 
  Ratio of specific heats=1.4 
  Calorific value of fuel =4.2 x 104kJ/kg.               12 
 

Q.6 Explain in detail basic nuclear reactor with a neat sketch, principles of nuclear energy 
and working of a nuclear power plant.                20 

 

Q.7 a) Write in detail about performance and operating characteristics of power plants.12 
 b) A power plant has the following annual factors: load factor=0.75, capacity 

factor=0.60; use factor=0.65; max demand=60 MW. Estimate: 



  i) The annual energy production. 
  ii) The reserve capacity over and above the peak load. 
  iii) The hours during which the plant is not in service per year.      8 
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AUTOMOBILE ENGINEERING (M-624) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Short answer type questions: 
 a) Why it is important to have the maximum possible glass area in the car body? 
 b) What are the salient features of saloon car? 
 c) What is the purpose of pressure plate in a clutch? 
 d) What are the three active members of an epicylic gearbox? 
 e) What do you understand by pitching and rolling of a vehicle? 
 f) What is scrub radius? 
 g) Why skidding takes places? 
 h) What is the function of shock absorber? 
 i) How does heat affect the tyre life? 
 j) What is a catalytic converter?                 2x10 

PART-A 

Q.2 a) Describe in detail various considerations which have to be kept in view while 
designing an automobile for safety.                10 

 b) What is the function of a frame? What are the different loads on the frame?    10 
 
Q.3 Write short notes on: 
 a) Centrifugal clutch.        b) Cone clutch. 
 b) Electromagnetic clutch.       d) Clutch linkage.      5x4 
 
Q.4 a) Explain the construction and working of synchromesh gearbox with the help of a 

neat sketch.                       10 
 b) Write short notes on: 
  i) Overdrive.         ii) Differential. 
  iii) Universal joint.        iv) Transfer case.      2½x4 

PART-B 

Q.5 a) Name any four steering georboxes. Explain the working of any steering gearbox 
used in the Indian cars.                    10 

 b) Explain the following terms: 
  i) Camber.          ii) Castor. 
  iii) Toe in.          iv) King pin inclination.     2½x4 
 
Q.6 a) Draw a simple diagram to show the layout of hydraulic operated four wheel brakes 

system and explain its working in detail.               10 
 b) Describe in detail the various factors affecting tyre life.          10 
 
Q.7 a) With the help of neat sketch explain the functioning of positive crank case 

ventilation system.                     10 



 b) Draw a simplified wiring circuit for the lightening system of car and discuss the 
same.                         10 
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SOLAR ENERGY AND ITS APPLICATIONS (M-626) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define solar constant. 
 b) What is ETIR model? 
 c) State function of a solar collector. 
 d) Describe extraterrestrial spectrum. 
 e) Define zenith distance. 
 f) Describe sunset hour angel. 
 g) Describe U-factor. 
 h) What is the LAT (local apparent time)? 
 i) What are the limitations of solar thermal energy? 
 j) Explain air-mass ratio.                  2x10 

PART-A 

Q.2 a) Discuss the constructional details (with a neat sketch) of the instrument used to 
measure total global radiations high-lighting the issues.        10 

 b) Explain with a neat diagram the behaviour of the radiation when it strikes the 
collector surface.                   10 

 
Q.3 a) Calculate the number of day light hours at Delhi December 31st and June 24th in a 

leap year. Latitude of Delhi '35.28 .             10 

 b) Explain these terms in detail: 
  i) Latitude 
  ii) The slope 
  iii) Hour angle 
  iv) Expression for declination angle 
  v) Solar flux                       2x5 
 
Q.4 a) What are solar radiations? Draw and explain their spectrum in details.    10 
 b) Which instrument used to measure the direct radiations? Explain the constructional 

details with a neat sketch.                 10 

PART-B 

Q.5 a) Differentiate between natural pond and solar pond.         10 
 b) Explain the constructional details of single window flat-plate solar collector using 

water as the heat transfer medium.              10 
 
Q.6 a) Discuss in detail the process of sensible heat storage with water.     10 
 b) List the various types of flat plate solar collector using air as heat transfer fluid. 10 
 
Q.7 a) Explain thermal energy storage and why it is required.           7 
 b) Describe the limitations of solar energy.               7 
 c) State various applications of solar ponds.              6 
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REFRIGERATION AND AIR-CONDITIONING (M-821) 
 
Time: 3 hrs                   Max Marks:  100 
                      No. of pages:   2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer in brief: 

 a) Write the number of the refrigerants whose chemicals formula are 44 , FCCl  and 

22 , FCCl . 

 b) Write down four desirable properties of refrigerants. 
 c) Define wet bulb temperature and relative humidity. 
 d) What do you mean by ecofriendly refrigerants? 
 e) What is necessity of cooling in an aeroplane?             4x5 

PART-A 

Q.2 An aircraft refrigeration plant has to handle a cabin load of 30 tonnes. The atmospheric 

temperature is C17 . The atmospheric air is compressed to a pressure of 0.95 bar and 

temperature of C30  due to ram action. This air is then further compressed in a 

compressor to 4.75 bar, cooled in a heat exchanger to C67 , expanded in a turbine to 

1 bar pressure and supplied to cabin. The air leaves the cabin at a temperature of 

C27 . The isentropic efficiencies of both compressor and turbine are 0.9. Calculate the 

mass of air circulated per minute and the CoP   For air, kkgkJC p  /004.1  and 

4.1
v

p

C

C
.                       20 

 
Q.3 Determine the CoP of a simple saturated vapour compression refrigeration cycle with 

the data as under. Also determine the mass of refrigerant per minute per tool and the 
power per ton. Refrigerant R-12 evaporator temperature of saturated suction 

temperature C 20 ; condenser temperature or saturated discharge temperature 

C 40 . Solve the problem with the help of refrigeration tables. Assume mean Cp for R-

12 in the superheated region as kgkkJ /65.0 .            20 

 
Q.4 Draw a neat sketch of practical vapour absorption system and describe the same. Write 

down six advantages of vapour absorption refrigeration system over vapour 
compression refrigeration system.                20 

PART-B 

Q.5 The atmosphere air at C30  dry bulb temperature and 75% relative humidity enters a 

cooling coil at the rate of min/200 3m . The coil dew point temperature is C14  and 

bypass factor of coil is 0.1. Determine: 
 a) The temperature of air leaving the cooling coil. 
 b) The capacity of cooling coil in tones of refrigeration and in kW. 
 c) The amount of water vapour removed per minute. 
 d) The sensible heat factor for the process.             20 
 



Q.6 The following data relates to office air-conditioning plant having maximum seating 
capacity of 25 occupants: 

 Outside design conditions WBTCDBTC  28,34  

 Inside design conditions RHDBTC %50,24  

 Solar heat gain W9120  

 Latent heat gain per occupant =105 W 
 Sensible heat gain per occupant = 90 W, Lighting load = 2300 W 

 Sensible heat load from other sources = 11630W, Infiltration load min/14 3m . 

 Assuming 40% fresh air and 60% recirculated air passing through the evaporator coil 
and the bypass factor of 0.15, find the dew point temperature of the coil and capacity 
of the plant.                      20 

 
Q.7 a) What is fouling factor in a condenser?               4 
 b) Write in detail classification of condensers with a neat sketch and description.  16 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
End Semester Examination, May 2015 

B. Tech. – Sixth / Seventh / Eighth Semester 
REFRIGERATION AND AIR-CONDITIONING (M-821) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 2 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer in brief: 
 a) Write the no. of the following refrigerants whose chemical formulae are (Cl3F) and 

(HClF2). 
 b) What is ozone depletion potential (ODP) and what is global warming potential 

(GWP)? 
 c) Define sensible heat factor and bypass factor. 
 d) Write in brief about the internal sources of heat in the passenger compartment of an 

aircraft. 
 e) Convert 1 ton of refrigeration in to kilowatts.           4x5 

PART-A 

Q.2 A simple evaporative air refrigeration system is used for an aeroplane to take 20 tonnes 
of refrigeration load. The ambient air conditions are 20ºC and 0.9 bar. The ambient air 
is rammed isentropically to a pressure of 1 bar. The air leaving the main compressor at 
pressure 3.5 bar is first cooled in the heat exchanger having effectiveness of 0.6 and 
then in the evaporator where temperature is reduced by 5º C. The air from evaporator 
is passed through the cooling turbine and then it is supplied to cabin which is 
maintained at a temperature of 25º C and a pressure of 1.05 bar. If the internal 
efficiency of compressor is 80 % and that of cooling turbine is 75 % determine: 

 a) Mass of air bled off the main compressor. 
 b) Power required for refrigerating system. 
 c) COP of the refrigerating system.                 20 
 
Q.3 Saturated NH3 at 2.3637 bar enters a 15 cm (diameter) x 14 cm (length) Twin cylinder 

single action compressor whose volumetric efficiency is 79 % and speed is 250 rpm. 
The head pressure is 11.671 bar. Liquid NH3 at 21ºC enters the expansion valve. For 
ideal cycle, find: 

 a) NH3 circulated in kg/ min. 
 b) The refrigeration in ton. 
 c) The cop of the refrigerating cycle.                 20 
 
Q.4 Solve the problem with the help of refrigeration table with a neat sketch describe steam 

jet refrigeration system. Write down advantages and limitations.       20 

PART-B 

Q.5 Moist air enters a refrigeration coil at 35ºC dry bulb temperature and 55 % relative 
humidity at the rate of 100 m3/min. The barometric pressure is 1.013 bar. The air 
leaves at 27º C. Calculate tonnes of refrigeration required and the final relative 
humidity, if the surface temperature of cooling coil is 10º C and by pass factor 0.1, 
calculate the tonnes of refrigeration required and the condensate flow.       20 

 



Q.6 An air conditioning system is to be designed for restaurant with the following data: 
Outside design conditions=10ºC DBT, 28º C WBT; inside design conditions=25º C DBT, 
50 % Rh, solar heat gain through walls, roof and floor=5.87 kW; solar heat gain 
through glass=5.52 kW; occupants =25; sensible heat gain per person=58 W; latent 
heat gain per person=58 W; 

 Internal lighting load=15 lamps of 100 W 10 flourescent tubes of 80 W sensible heat 
gain from other sources=11.63 kW; infiltrated air=15 m3/min. 

 If 25 % fresh air and 75 % recirculated air is mixed and passed through the conditioner 
coil, find: 

 a) The amount of total air required in m3/hr. 
 b) The dew point temperature of the coil. 
 c) The condition of supply air to the room. 
 d) The capacity of conditioning plant. 
 Assume bypass factor as 0.2.                   20 
 
Q.7 a) What are types of evaporators according to the type of construction and manner in 

which liquid refrigerant is fed? Describe each type with neat sketch.       20 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

End Semester Examination, May 2015 
B. Tech. – Seventh / Eighth Semester 

MODERN MACHINING METHODS (M-835) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all; Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer the following questions: 
 a) Distinguish between conventional and unconventional machining processes. 
 b) State the reasons for using short and stout tools used in USM. 
 c) What is the function of dehumidifier used in AJM? 
 d) What is the advantage of relaxation generator over rotary impulse generator used 

for spark erosion in EDM? 
 e) State the functions of dielectrics used in EDM. 
 f) Comment on: “MRR is independent of mechanical or physical properties of the work 

material during ECM”. 
 g) State a few applications of chemical machining in industrial applications. 
 h) What are plasmogens? 
 i) State the basic principle mechanism of material removal in PAM. 
 j) How does spark occur in electro-chemical spark machining?         2x10 

PART-A 

Q.2 What are the various types of modern machining methods? Enumerate the difference 
between them in respect to the following: 

 a) Type of energy.         b) Mechanism of material removal. 
 c) Transfer media.         d) Energy server.      5x4 
 
Q.3 Explain the effect of various process parameters on MRR during AJM: 
 a) Abrasive flow rate.        b) Mixing ratio. 
 c) Gas pressure.         d) Stand of distance. 
 e) Abrasive grain size.                   4x5 
 
Q.4 a) Explain the working principle of ECM.              5 
 b) Explain how the factors govern the accuracy of the parts machined by ECM? 
  i) Machining voltage. 
  ii) Feed rate of electrode (tool). 
  iii) Temperature and concentration of electrolyte.            15 

PART-B 

Q.5 Explain the effect of the following process parameters on MRR of EDM: 
 a) Current in each spark. 
 b) Frequency of the discharge. 
 c) Gap setting. 
 d) Dielectric flushing conditions.                5x4 
 
Q.6 Write short notes on: 
 a) Electro gun assembly EBM. 



 b) Effect of process variables on MRR by LBM.              10x2 
 
Q.7 Write short notes on: 
 a) Electro-chemical honing process. 
 b) Electro-stream drilling.                    10x2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
End Semester Examination, May 2015 

B.Tech. (Integrated) – Third Semester 
STRENGTH OF MATERIALS (M-I-303) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  2 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define Hooke’s law. 
 b) What is modulus of rigidity? 
 c) Write down the bending equation. 
 d) Define slope and deflection. 
 e) What is a polar moment of inertia? 
 f) What is stepped shaft? 
 g) What is the difference between gradually and suddenly applied loads? 
 h) Write down the formula for strain energy due to bending. 
 i) Differentiate between thin and thick pressure vessels. 
 j) What is spring index?                  2x10 

PART-A 

Q.2 Derive the torsion equations for solid and hollow circular shafts.       20 
 
Q.3 Two wooden planks cmcm 155   each are connected together to form a cross section of 

a beam as shown in fig below. If a bending moment of Nm3400  is applied around the 

horizontal neutral axis, find the stresses at the extreme fibers of the cross section. Also 
calculate the total tensile force on the cross-section. 

                   20 
 
Q.4 A rod consists of three bars of unequal diameters. Find the stress in each bar. Also find 

the elongation of the rod. Take 2200 mmkNE  . 



  20 

PART-B 

Q.5 a) Briefly explain the Castigliano’s theorem.             10 

 b) A steel specimen 25.1 cm  in cross-section, stretches cm005.0 over a cm5  gauge 

length under an axial load of kN30 . Calculate strain energy stored in the specimen 

at this point.                     10 
 

Q.6 a) Derive the relation between the hoop stress    and longitudinal stress  l  for 

the thin cylindrical vessel.                 15 
 b) A cast iron pipe is 1.25 m in diameter and is required to withstand 100 m head of 

water. Assuming limiting tensile stress for the pipe material as 21 MPa, determine 
the thickness of metal.                    5 

 

Q.7 A closed coiled helical spring made of steel wire is subjected to an axial load of N50 . 

The maximum shear stress induced in the spring is limited to 2100 mmN . The stiffness 

of the spring is 28.0 mmN  of compression and its solid length is mm50 . Determine: 

 a) Diameter of the spring wire. 
 b) Mean radius of the coil. 
 c) No of coils in the spring. 

 Take 280 mmkNG  .                   20 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B.Tech. (Integrated) – Third Semester 

THERMODYNAMICS (M-I-304) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 a) Explain a thermodynamic system. 
 b) Write examples of intensive and extensive property. 
 c) Define steady flow process. 
 d) Define internal energy and enthalpy. 
 e) What do you mean by entropy? 
 f) Define engine efficiency and COP of a heat pump. 
 g) State limitations of first law of thermodynamics. 
 h) What is compressibility factor? 
 i) What are the main uses of Mollier diagram? 
 j) Define dryness fraction of steam.                2x10 

PART-A 

Q.2 a) Define engineering thermodynamics. Discuss its scope.          10 
 b) Explain thermodynamic equilibrium.              5 
 c) Explain zeroth law of thermodynamics.             5 
 
Q.3 a) State the first law of thermodynamics for a closed system undergoing a change of 

state. Also show that the total energy is a property of the system.       10 
 b) Explain the following processes: 
  i) Free expansion process 
  ii) Throttling process                  5x2 
 
Q.4 a) Prove the equivalence of Kelvin-Plank and Clausius statements of second law of 

thermodynamics.                     10 
 b) Explain Clausius inequality and prove it.               10 

PART-B 

Q.5 a) Define the terms availability, explaining the concept of available and unavailable 
energy. Also define the term irreversibility and show how it is applied for a closed 
system.                        15 

 b) Explain Helmholtz and Gibb’s function.             5 
 
Q.6 a) Discuss the generation of steam at constant pressure. Show various processes on 

 VT  ,  VP   and  ST   diagram.               12 

 b) Explain the following: 
  i) Triple point of water    ii) Critical point          4x2 
 
Q.7 a) Explain the following terms for ideal gas mixture 
  i) Mass fraction        ii) Mole fraction 
  iii) Volume fraction       iv) Partial pressure ratio       15 
 b) Explain Dalton’s law of partial pressure.             5 

 



End Semester Examination, May 2015 
B.Tech. (Integrated) – Fourth Semester 

HYDRAULICS AND HYDRAULIC MACHINES (M-I-402) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  2 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Define the following terms: 
  i) Specific gravity. 
  ii) Vapour pressure. 
 b) Explain the concept of surface tension. 
 c) What do you understand by Total pressure and Centre of pressure? 
 d) Write down the various assumptions made in Bernoull’s equation. 
 e) Define a control volume. 
 f) Define velocity potential and stream function. 
 g) Define the term: degree of reaction in a hydraulic turbine. 
 h) Describe cavitation in a centrifugal pump. 
 i) Define the terms: 
  i) Speed ratio. 
  ii) Jet ratio. 
 j) Define volumetric efficiency of a reciprocating pump.         2x10 

PART-A 

Q.2 a) Define and explain Newton’s law of viscosity. Also comment the effect of 
temperature on viscosity of gases and fluid.            10 

 b) State the condition of equilibrium of a floating and submerged bodies. Also define 
metacentre.                     10 

 
Q.3 a) Define the following terms: 
  i) Steady and unsteady flow. 
  ii) Uniform and non-uniform flow. 
  iii) Laminar and turbulent blow. 
  iv) Compressible and incompressible flow.              2½x4 
 b) Derive an expression for Euler’s equation and write its all assumptions.    10 
 
Q.4 a) Derive an expression for the velocity distribution for a viscous flow through a 

circular pipe.                     10 
 b) Define the following: 
  i) Boundary layer thickness. 
  ii) Displacement thickness. 
  iii) Irrotational flow. 
  iv) Flow net. 
  v) Momentum correction factor.               10 

PART-B 

Q.5 a) With the help of a neat sketch, explain the construction and operational details of a 
Pelton turbine.                    10 



 b) A jet of water of diameter cm10  strikes a flat plate normally with a velocity of 

sm /15 . The plate is moving with a velocity of 6 m/s in the direction of jet and away 

from the jet. Find: 
  i) The force generated by the jet on the plate. 
  ii) Work done by the jet on the plate per second.          10 
 
Q.6 a) Differentiate between Francis turbine and Kaplan turbine.        10 
 b) What are uses of a draft tube? Describe with a neat sketch different types of draft 

tubes.                       10 
 
Q.7 a) With the help of a neat sketch, explain the constructional and operational detail of a 

reciprocating pump.                   10 
 b) Define the following: 
  i) Manometric head. 
  ii) Manometric efficiency. 
  iii) NPSH. 
  iv) Cavitation. 
  v) Specific speed of a pump.                10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

End Semester Examination, May 2015 
B. Tech. (Integrated) – Fourth Semester 

APPLIED THERMODYNAMICS (M-I-403) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Write short notes on: 
 a) Compression ratio and dead centre. 
 b) External engine and IC engine. 
 c) Magneto ignition system. 
 d) Carburetion and air fuel ratio of carburetor. 
 e) Radiator of an IC engine. 
 f) Properties of lubricants. 
 g) Indicated efficiency and brake efficiency. 
 h) Impulse and reaction turbine. 
 i) Condenser efficiency. 
 j) Fuels used in jet propulsion.                2x10 

PART-A 

Q.2 a) An engine working on Otto cycle has volumes of cc30  at TDC and cc300  at BDC if 

the net output is kW100 . Find the heat supplied.          10 

 b) Draw Otto, diesel and dual cycles on T-S and P-V diagrams.       10 
 
Q.3 a) Explain the working of a simple carburetor with a line diagram.      10 
 b) Explain the working of a fuel feed pump and a fuel injection pump.     10 
 
Q.4 a) Explain the types of lubricants and lubrication system of an IC engine.    10 
 b) Compare air cooling with water cooling system. Explain the function of a thermostat 

in force cooling system.                  10 

PART-B 

Q.5 a) A single cylinder engine running at rpm1800  develops a torque of Nm8 . The 

indicated power of the engine is kW8.1 . Determine the friction power.    10 

 b) Explain various types of pollutants in SI and CI engine and various norms for two 
and four-wheel vehicles.                 10 

 
Q.6 a) Write short notes on: 
  i) Economizer. 
  ii) Feed water heater. 
  iii) Air-pre-heater. 
  iv) Re-heating and regeneration.                 3x4 
 b) Explain functions of a steam turbine and draw a line diagram for a reaction turbine.

                          8 
 



Q.7 a) i) A gas turbine hot combustion products with pC  is kgkkJ /98.0  and VC  

is kgkkJ /7538.0  enters turbine at 20 bar, 1500 k and exits at 1 bar. The efficiency 

(isentropic) of turbine is 0.94. Determine the work developed by turbine per kg of 
gas.                         7 

  ii) Define open cycle gas turbine and closed cycle gas turbine.        3 
 b) Compare gas turbines with reciprocating IC engine and gives limitations of gas 

turbines.                      10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



End Semester Examination, May 2015 
B.Tech. (Integrated) – Fourth Semester 

WORKSHOP TECHNOLOGY-II (M-I-404) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What do you understand by the term: up-milling? 
 b) How is a milling machine specified? 
 c) Draw a neat sketch of face milling. 
 d) Which materials are used in manufacture of grinding wheels? 
 e) What are mounted wheels? Where are they used? 
 f) Describe the principal parts of a shaper. 
 g) Describe the working principle of a planer. 
 h) Which materials are used in manufacture of broach tools? 
 i) What do you understand by press working? 
 j) What is the difference between open die and cold die forging?      2x10 

PART-A 

Q.2 a) Draw a neat sketch of vertical milling machine and describe its constructional 
features.                        8 

 b) What is the difference between form milling and gang milling?        6 
 c) Define the terms: cutting speed, feed and depth of cut in milling operations.    6 
 
Q.3 a) What do you understand by grain, grit, structure and grade of a grinding wheel?   8 
 b) Write a short note on surface grinding.               7 
 c) Why trucing and dressing are necessary in grinding wheel?         5 
 
Q.4 a) Explain with the help of a neat sketch the working principle of a shaper.   10 
 b) What are the main operations performed on a planer?           5 
 c) How does a planer differ from a shaper?               5 

PART-B 

Q.5 a) What is broaching? Describe the elements of a broach tool.         8 
 b) What is the principle of broaching? Describe vertical type pull up broaching machine 

with a neat sketch.                   12 
 
Q.6 a) How are the dies classified? Give a few names of each type.       10 
 b) Write short notes on: 
  i) Embrossing 
  ii) Notching                       5x2 
 
Q.7 a) Differentiate between hot and cold forging.              5 
 b) What are the different types of rolling mills? Explain with neat sketches.     8 
 c) What do you understand by extrusion? What is the difference between hot and cold 

extrusion?                       7 

 
 



End Semester Examination, May 2015 
B. Tech. (Integrated) – Fourth Semester 

MECHANICAL ENGINEERING DESIGN (M-I-405) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  2 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) What is stress concentration? 
 b) Define factor of safety. 
 c) What are the characteristics of a good design? 
 d) What are different types of welded joints? 
 e) What are different types of keys? 
 f) Define slip of a belt. 
 g) Define Kennedey key. 
 h) Define efficiency of a screw. 
 i) Define pitch, margin and back pitch in connection with rivetted joints. 
 j) What is the effect of keyway cut into the shaft?           2x10 

PART-A 

Q.2 a) Explain the design procedure: 
  i) Conceptual design. 
  ii) Preliminary design. 
  iii) Detailed design.                   12 
 b) Explain strength parameters with reference to stress-strain curve.       8 
 
Q.3 a) Draw and define various types of screw threads.          10 
 b) Derive an expression for the torque required to raise load by a square threaded 

screw.                       10 
 
Q.4 a) Explain caulking and fullering.                  5 

 b) A steel plate, mm100  wide and mm10  thick is joined with another steel plate by 

means of single transverse and double paralled fillet welds as shown in the figure. 
The strength of welded joint should be equal to the strength of the plates to be 
joined. The permissible tensile and shear stresses for the weld material and the 

plates are 2/70 mmN  and 2/50 mmN , respectively. Find the length of each paralled 

fillet weld. 

      15 

 



PART-B 

Q.5 a) Derive an expression for the length of an open belt drive.        15 
 b) What is the condition for the transmission of maximum power?        5 
 
Q.6 It is required to design a square key for fixing a gear on a shaft of mm25  diameter. The 

shaft is transmitting kW15  power at rpm720  to the gear. The key is made of steel 

)/460(450 2mmNSC yt   and factor of safety is 3. For the key material the strength in 

compression can be assumed to be equal to the yield strength in tension. Determine 
the dimensions of the key.                  20 

 
Q.7 a) A plate clutch consists of one pair of contacting surfaces. The inner and outer 

diameters of the friction disk are 100 mm and mm200 , respectively. The coefficient 

of friction is 0.24, the permissible intensity of pressure is 2/1 mmN . Assuming 

uniform-wear theory, calculate the power transmitting capacity of the clutch at 

rpm750 .                      10 

 b) Explain different types of brakes and draw a neat sketch of a band brake.   10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
B.Tech. (Integrated) – Fifth Semester 
THEORY OF MACHINES (M-I-501) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages:  1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Classify kinematic links. 
 b) What are the different types of constraints? 
 c) What is a pantograph? 
 d) Define circular pitch and module. 
 e) What is path of contact? 
 f) What is the function of a flywheel? 
 g) What is governor sensitiveness? 
 h) Define base circle and trace point. 
 i) What do you mean by static and dynamic balancing? 
 j) What are general types of free vibrations?            2x10 

PART-A 

Q.2 a) Discuss with suitable examples: 
  i) Mechanism   ii) Slider crank chain   iii) Machine     10 
 b) Describe steering gear mechanism.              10 
 
Q.3 a) What is the difference between the function of flywheel and a governor?   10 
 b) Discuss following terms as applied to governors: 
  i) Governor height   ii) Controlling force    iii) Equilibrium speed 
  iv) Governor power   v) Hunting               2x5 
 
Q.4 A cam is to be designed for a knife edge follower with the following data: 
 a) Cam lift = mm40  during º90  of cam rotation 

 b) Dwell for next º30  

 c) During the next º60  of cam rotation, the follower returns to its original position with 

 S.H.M 
 d) Dwell during remaining º180 . 

 Draw the profile of cam when follower passes through axis of cam shaft and the radius 
of the base circle of cam is mm40 .               20 

PART-B 

Q.5 a) Discuss the various types of belts used for the transmission of power.    10 
 b) Discuss relative merits and demerits of belt, rope and chain drive for transmission of 

power.                      10 
 
Q.6 a) Make detailed comparison of cycloidal and involute teeth forms.      10 
 b) What is the difference between a simple gear train and a compound gear train? 

Explain with the help of sketches.               10 
 
Q.7 a) Derive an expression for frequency of torsional vibrations of a shaft fixed at one end 

and carrying heavy mass at free end.              10 



 b) Why balancing of rotating parts is essential for high speed engines?     10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
End Semester Examination, May 2015 

B.Tech. (Integrated) – Fifth Semester 
REFRIGERATION AND AIR-CONDITIONING (M-I-502) 

 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 a) Explain term: ‘Tonne of refrigeration’. 
 b) Define COP. 
 c) Write down principle of a vapour compression system. 
 d) What do you understand by designation of refrigerants? 
 e) What are the different types of evaporators used in a refrigeration cycle? 
 f) Name the different eco-friendly refrigerants generally used. 
 g) Write down two main function of a compressor in refrigeration process. 
 h) Define specific humidity. 
 i) Explain principle of Electrolux refrigeration system. 
 j) Define by pass factor.                   2x10 

PART-A 

Q.2 a) Explain different methods of refrigeration.            8 
 b) Derive an expression for air refrigeration system working on reverse Brayton cycle.

                          12 
 
Q.3 Describe simple vapour compression system with a diagram and explain cycle on 

temperature – entropy (T-S) diagram for the following cases: 
 a) When the vapour is dry and saturated at the end of compression? 
 b) When the vapour is super heated after compression? 
 c) When the vapour is wet after compression?              20 
 
Q.4 a) Enumerate the desirable properties of an ideal refrigerant.       8 
 b) Discuss the physical and thermodynamic properties of the following refrigerants: 
  NH3, CO2, R12 and R22                    12 

PART-B 

Q.5 a) Explain the different types of refrigerating compressors.          10 
 b) Explain: 
  i) Air cooled condenser. 
  ii) Water cooled condenser.                  10 
 
Q.6 a) The atmospheric conditions are 20º C and specific humidity of 0.0095 kg/kg of dry 

air. Calculate the following: 
  i) Partial pressure of vapour. 
  ii) Relative humidity. 
  iii) Dew point temperature.                  15 
 b) Describe briefly cooling and dehumidification process.         5 
 



Q.7 Describe solar power refrigeration system with a diagram. And write down advantages 
and disadvantages of a solar power refrigeration system over a vapour compression 
system                         20 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

End Semester Examination, May 2015 
B. Tech. (Integrated) – Sixth Semester 

INSPECTION AND QUALITY CONTROL (M-I-601) 
 

Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 

Q.1 Explain any ten briefly: 
 a) Inspection. 
 b) Differentiate between national and international standards. 
 c) Clearance fit. 
 d) Reasons for error in measurement. 
 e) When to inspect? 
 f) Requirement for alignment tests on lathe. 
 g) Total quality management. 
 h) Meaning of maintenance. 
 i) Interchangeability. 
 j) Variations in process. 
 k) Surface plate uses in m/c shop.                2x10 

PART-A 

Q.2 a) What do you mean by fits? Explain in detail various types of fits with neat sketches.
                        10 

 b) Explain the term: inspection. Also write down the various stages of planning 
regarding inspection.                    10 

 

Q.3 a) Explain Vernier caliper with a neat sketch.            8 
 b) Derive the expression for least count of vernier caliper.        4 
 c) Draw a neat sketch of plug gauge and explain its writing in detail.     8 
 

Q.4 a) Explain in brief the procedure for alignment of lathe machine.        10 
 b) Describe the various testing and maintenance procedure for measuring instruments.

                       10 

PART-B 

Q.5 a) Explain the concept of total quality management in brief.          10 
 b) Describe the ISO: 9001 standard system with any two clauses for standardization 

purpose.                        10 
 

Q.6 a) Define sampling. Also write down the process of acceptance sampling system.   10 
 b) Write a brief note on electro mechanical transducer of resistance type. Also draw 

the neat sketch.                      10 
 

Q.7 A company manufactures screw of nominal dia. 0.500  0.030cm. Five samples were 
taken randomly from a lot and 3 readings for nominal dia. were taken at various 
lengths. The readings are shown in table below: 

 Take: A2=1.02, D3=0, D4=2.57 
 

Sample 
Readings 

1 2 3 



 

Calculate the control limits on X and R charts and draw the charts.        20 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 0.488 0.489 0.505 

2 0.494 0.495 0.499 

3 0.498 0.515 0.487 

4 0.492 0.509 0.514 

5 0.490 0.508 0.499 



End Semester Examination, May 2015 
B.Tech. (Integrated) – Sixth Semester 

AUTOMOBILE ENGINEERING (M-I-602) 
 
Time: 3 hrs                   Max Marks: 100 
                      No. of pages: 1 
Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions from 

Part A and TWO questions from Part B. Each question carries equal marks. 
 
Q.1 Answer briefly: 
 a) Chasis.          b) Limousine. 
 c) Function of clutch.       d) Effects of under inflation on types. 
 e) Understeer.         f) Propeller shaft. 
 g) Leaf spring.         h) Spring weight. 
 i) Horn.           j) Battery rating.        2x10 

PART-A 

Q.2 a) Write short notes on: 
  i) Car body styles. 
  ii) Future trends in automobile.               5x2 
 b) How do you classify automobiles? Explain in details with an example.      10 
 
Q.3 a) Explain with neat sketch construction, function and working of a differential gear. 

                          10 
 b) Define the following term with neat diagrams: Toe in, Toe out, camber, caster, and 

Kingpin inclination.                    10 
 
Q.4 a) What are the different types of steering gears? Explain anyone with a neat sketch.

                          10 
 b) What is steering ratio? Draw and describe the layout of a steering system.     10 

PART-B 

Q.5 a) With the help of a neat sketch, explain the working of a hydraulic braking system.
                          10 

 b) i) Give a comparison of a drum brake and a disc brake. 
  ii) Explain requirements of a good braking system.         5x2 
 
Q.6 a) Explain the need of suspension in an automobile and enlist its objectives. Write 

different types of suspension system.                10 
 b) Give the construction and working of Mac Pherson type suspension system.     10 
 
Q.7 a) Write the troubles usually occur in a battery and discuss any two important troubles 

with remedies.                    10 
 b) Write short notes on (any two): 
  i) Lighting system of a car. 
  ii) Windscreen wiper. 
  iii) Speedometer.                   5x2 
 
 
 

 



End Semester Examination, May 2015 
M. Tech. (Industrial Engineering) - First Semester 

INDUSTRIAL STATISTICS AND FORECASTING (M-IE-102) 
 
Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   2 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 For the following cases, specify which probability distribution to use in hypothesis test: 
 a) 25,4ˆ,33,27:,27: 10  nxHH   

 b) 50,5.1,1.99,6.98:,6.98: 10  nxHH   

 c) 42,12ˆ,65,57:,57: 10  nxHH   

 d) State significance of paired t  test (dependent samples). 

 e) State significance of p  test.                3x5 

 
Q.2 Hilton Press hypothesizes that the average life of largest webpress is 14,500 hours, 

they know that standard deviation of press life is 2100 hours. From a sample of 25 
presses, the company finds a sample mean of 13,000 hours. At a 0.01 significance 
level, should the company conclude that the average life of the presses is less than 
hypothesized 14,500 hours.                   15 

 
Q.3 If a sample of 25 observations reveals a sample mean of 52 and sample variance of 

4.2, test the hypothesis that population mean is 65 against the alternative hypothesis 
that it is some other value. Use 0.01 significance level.           15 

 
Q.4 A coffee institute has claimed that more than 40% of American adults regularly have a 

cup of coffee with breakfast. A random sample of 450 individuals revealed that 200 of 
them were regular coffee drinkers at breakfast. What is the prob value for a test of 
hypothesis seeking to show that coffee institute’s claim was correct?       15 

 
Q.5 A brand manager is concerned that her brand’s share may be unevenly distributed 

through out the country. In a survey in which the country was divided in four 
geographic regions, a random sampling of 100 consumers in each region was surveyed 
with the following results: 

 

Region 

 NE NW SE SW Total 

Purchase the brand 40 55 45 50 190 

Do not purchase the brand 60 45 55 50 210 

Total 100 100 100 100  

 
  a) Develop the table of observed and expected frequencies for the problem. 

  b) Calculate the sample chi square )( 2x value. 

  c) At 05.0 , test whether brand share is same across the four regions.      15 

 
Q.6 Director of Chapel Hill Sanitation department is interested in the relationship between 

age of a garbage truck and the annual repair expense she should expect to incur. 
Develop a regression equation that best describes afore-mentioned relationship. Also 
predict the repair expense when age of truck is 10 years. 

 

Age of truck Repair expense in thousands of rupees 



5 7 

3 7 

3 6 

1 4 

                             15 
 
Q.7 a) Define the term: forecasting. Describe various types of forecasting.     7 
  b) Describe various demand patterns with help of neat sketches. Explain various 

quantitative methods of forecasting.              8 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
End Semester Examination, May 2015 
M. Tech. (Industrial Engineering) - First Semester 

MANAGEMENT CONCEPT AND ORGANISATION BEHAVIOUR  
(M-IE-104) 

 
Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Describe the major contribution of following personnel: 
  i) Henri foyal 
  ii) Frederick Taylor 
  iii) Henri L grant                      10 
 b) Write short note on American vs Japanese management.        5 
 
Q.2 a) What is personality? How do we typically measure it?           10 
  b) Define organizational behaviour and relate it to management.      5 
 
Q.3 a) Explain the factors that affect conflict modes.           5 
  b) Discuss how groups and team contribute to organizational effectiveness.     10 
 
Q.4 a) Explain Maslow’s need Hierarchy theory.               10 
  b) Write short note on X and Y theory.              5 
 
Q.5 a) Define knowledge management process, strategies of KM and drivers of KM.    10 
  b) Describe managerial functions in international business.        5 
 
Q.6 Write short notes on (any two): 
  a) BPR experience in Indian Industry. 
  b) Common slip when performing BPR. 
  c) BPR vs TQM.                     7½x2 
 
Q.7 Write short notes on (any two): 
  a) Impact of E-commerce. 
  b) Driving forces of E-commerce. 
  c) Strong and weak cultures.                 7½x2 
 

 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
M. Tech. (Industrial Engineering) - Second Semester 

FLEXIBLE MANUFACTURING SYSTEM (M-IE-203) 
 
Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) What is FMS? Explain the components of flexible manufacturing system.     10 
 b) Differential between NC and CNC.               5 
 
Q.2 State the merits of ‘Group technology’. Explain composite part concept followed in 

group technology. 
Or 

  Define group technology. Explain optizcoding system generally used in group 
technology.                        15 

 
Q.3 What are the functions performed by material handling and storage system? 

Or 
  Explain the features of industrial robots.                15 
 
Q.4 Write short notes on: 
  a) Programmable logic controller. 
  b) Communication standard. 
  c) Inventory control.                     15 
 
Q.5 Briefly explain the interfacing of CAD and CAM in FMS.           15 
 
Q.6 Explain the surface description method for automated design.         15 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
End Semester Examination, May 2015 

M. Tech. (Industrial Engineering) - Second Semester 
PROJECT MANAGEMENT (M-IE-204) 

 
Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 What is meant by stakeholder management and describe how the project manager 

ensures stakeholder co-operation?                 15 
 
Q.2 Describe the main project organisation structures and give their advantages and 

disadvantages.                       15 
 
Q.3 a) Draw a diagram of a typical project life cycle showing the phases. 
  b) State advantages for developing a life cycle. 
  c) What is meant by an extended life cycle?            5x3 
 
Q.4 a) Draw a simple work breakdown structure for the manufacturing of a bicycle.    10 
  b) Explain the benefits of using a work breakdown structure.       5 
 
Q.5 The activities of a project have the following durations (in weeks), dependencies and 

resource (operatives): 
  a) Draw the network. 
  b) Calculate the total floats. 
  c) Calculate all the free floats. 
  d) Mark the critical path on the diagram. 
  Table as follows: 
 

Activity Duration (weeks) Dependency Resource (operatives/week) 

A 2 - 3 

B 4 A 6 

C 6 B 4 

D 3 A 2 

E 7 B and D 8 

F 5 C 5 

G 2 F 4 

H 1 C and E 6 

J 4 E 8 

K 6 H 3 

L 3 J 2 

M 2 K and L 4 

N 4 G and K 5 

O 2 N and M 6 

P 2 O 2 
 

                             15 
 
Q.6 a) Explain what steps a project manager must take to ensure a smooth project close 

out and handover.                     10 
  b) Describe a project close out report.              5 
 



Q.7 a) Explain the purpose a business case. 
  b) What costing information is usually part of the business case? 
  c) Who writes and owns the business case?            5x3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
M. Tech. (Industrial Engineering) - Second Semester 
QUALITY CONTROL TECHNIQUES (M-IE-205) 

 
Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   2 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 Explain the following: 
 a) Dimensions of quality. 
 b) Quality of design and quality of conformance. 
 c) Prevention costs.                   5x3 
 
Q.2 Describe the following: 
  a) Quality function deployment and house of quality.          7 
  b) Type of control charts and their construction.           8 
 

Q.3 A machine is working to a specification of mm05.058.12  . A study of 50 consecutive 

pieces shows the following measurements: 
 

  Subgroup 

1 2 3 4 5 6 7 8 9 10 
12.54 12.58 12.61 12.57 12.57 12.58 12.60 12.65 12.60 12.65 

12.58 12.57 12.60 12.61 12.60 12.59 12.62 12.57 12.59 12.61 

12.62 12.60 12.64 12.56 12.62 12.59 12.61 12.57 12.60 12.60 

12.56 12.60 12.58 12.59 12.61 12.56 12.67 12.56 12.63 12.62 

12.59 12.61 12.64 12.59 12.58 12.57 12.60 12.61 12.56 12.62 
 

  a) Determine the process capability. 

  b) Determine x  and R  control limits. 

  c) State whether the machine is capable of meeting the tolerances. 
  d) Calculate % defectives, if any 
  e) Suggest possible ways by which the percent defective can be reduced.  
   Assume normal distribution.                3x5 
 
Q.4 Per acre production data of what production in two-way design results are shown in the 

table for three varieties of seeds and four varieties of fertilizers: 
 

Per acre production (metric tonnes) 

Varieties of seeds   A B C 

Varieties of fertilizers      

 W 6 5 5 
 X 7 5 4 
 Y 3 3 3 
 Z 8 7 4 

 
  Set up ANOVA table and state whether variety differences are significant at 5% level.

                           15 
 
Q.5 Describe the following: 
  a) Juran’s ten steps to quality improvement. 
  b) Element of TQM. 
  c) Juran’s triology for implementation of total quality program.       5x3 



 
Q.6 Write short notes on: 
  a) Cause and effect diagram. 
  b) Taguchi’s principle of robust design 
  c) FMEA analysis                    5x3 
 
Q.7 a) What is ISO 9000? Why is it needed? Briefly describe its structure.     7 
  b) Define following terms as per ISO 9000: 
   i) Quality. 
   ii) Reliability. 
   iii) Quality control. 
   iv) Quality management.                 2x4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

End Semester Examination, May 2015 
M. Tech. (Industrial Engineering) - Second Semester 

OPTIMIZATION TECHNIQUE (M-IE-206) 
 
Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   2 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Solve the following problem using Gomory’s cutting plane method. 

  Maximize: 21 22 xxz   

  Subject to,  835 21  xx  

      842 21  xx  

      0, 21 xx and integers              9 

 b) A 4-ton vessel is loaded with one or more of three items. The following table gives 
the unit weight (wi) and the unit revenue in thousands of rupees (ri) for item ‘i'. 
How should the vessel be loaded to maximize the total return? 

   

Item (i) wi ri 

1 2 31 

2 3 47 

3 1 14 

                          6 
 
Q.2 a) State and prove Kuhn-Tucker necessary and sufficient conditions in non-linear 

programming.                    5 
  b) Use the Kuhn-Tucker conditions to solve the following non-linear problems: 

   Maximize: 2

2

2

12121 2222112 xxxxxx   

   Subject to,  82 x  

       1021  xx  

       0, 21 xx                     10 

 
Q.3 a) Define the following dynamic programming terms: 
   i) State variable.        ii) Return function.      5 
  b) Use the dynamic programming to solve the following: 

   Minimize:   2

3

2

2

2

1 yyyz   

   Subject to,  10321  yyy  

       0,, 321 yyy                    10 

 
Q.4 a) Find the sequence that minimizes the total time required to complete the job and 

also determine corresponding time. 
    

Job  A B C D E F G 

1m  3 8 7 4 9 8 7 

2m  4 3 2 5 1 4 3 

3m  6 7 5 11 5 6 12 

 



                          8 
  b) Two jobs are to be processed on 5 machines A, B, C, D and E. The order for these 

jobs on the machines and the processing time of each job on each machine are as 
follows:- 
Job 1: A-3, B-4, C-2, D-6, E-2 
Job 2: B-5, C-4, A-3, D-2, E-6 

   Determine the minimum elapsed time to complete both the jobs.     7 
 
Q.5 a) Distinguish between CPM and PERT.              5 
  b) A project consists of the following activities with their precedence relationship and 

duration in days. 
Activity Precedence Duration (days) 

A __________ __   ________ 10 
B __________ A    ________ 8 
C __________ A    ________ 7 
D __________ B    ________ 9 
E __________ B    ________ 6 
F __________ B, C  ________ 10 
G __________ B, C  ________ 4 
H __________ D, F  ________ 12 

   i) Draw network of the project. 
   ii) Indentify critical path and project duration. 
   iii) Calculate EST, EFT, LST, LFT, TF, FF and IF of each activity.        10 
 
Q.6 Solve the following quadratic programming problem using Wolf’s method and determine 

the values of zxx ,, 21 . 

   Maximize:  2

221 232 xxxz   

   Subject to,  44 21  xx  

       221  xx  

       021  xx                    15 

 
Q.7 Explain the following terms: 
  a) Lemke’s algorithm. 
  b) Separable programming. 
  c) Branch-and-Bond algorithm.                5x3 

 
 
 
 
 
 
 
 
 
 
 
 



End Semester Examination, May 2015 
M. Tech. (Industrial Engineering) - Second Semester 

HUMAN RELATIONS (M-IE-222) 
 
Time: 3 hrs                   Max Marks: 75 
                      No. of pages: 1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 a) Outline the policies and principles of HRM.            5 
 b) “HRM is full of paradoxes. The field is high on rhetoric and low in content”. 

Comment.                       10 
 
Q.2 What can an organization do when shortage of labor is anticipated? When internal 

supply exceeds demand?                    15 
 
Q.3 From HR managers point to view, what are the uses of job analysis?       15 
 
Q.4 What are the advantages and disadvantages of various external recruitment sources? 

How do they compare with internal resources?              15 
 
Q.5 Define the term ‘training and development’. Bring out the importance of training and 

development.                        15 
 
Q.6 What is performance appraisal? What are its objectives? Outline the appraisal process.

                           15 
Q.7 What is ERG theory of motivation? Discuss its merits and limitations.       15 
 
Q.8 Write short notes on: 
 a) ISO 9000                      7½ 
 b) Contemporary issues in HRM.                7½ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
End Semester Examination, May 2015 

M. Tech. (Industrial Engineering) - Second Semester 
MANAGEMENT INFORMATION SYSTEM (M-IE-301) 

 
Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 What are the approaches for designing the strategies for implementing an MIS?    15 
 
Q.2 Outline the factors that should be taken into account when selecting a computer 

monitor.                         15 
 
Q.3 Outline different types of general purpose application softwares and explain each of 

them in brief.                        15 
 
Q.4 What is a channel and what are its three characteristics? Briefly describe each 

characteristic.                       15 
 
Q.5 How is development of DSS determined? Describe any three applications of DSS.    15 
 
Q.6 What is an entity relationship diagram? What is the main purpose of ERD?      15 
 
Q.7 What do you understand by meta data? Explain the component of meta data for a 

given data warehouse/data mart.                  15 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
End Semester Examination, May 2015 
M. Tech. (Industrial Engineering) - Third Semester 

MANAGEMENT INFORMATION SYSTEMS (M-IE-301) 
 
Time: 3 hrs                   Max Marks:   75 
                      No. of pages:   1 
Note: Attempt any FIVE questions in all. Each question carries equal marks. 
 
Q.1 Define the terms: data and information. Discuss the difference between data and 

information. Give suitable examples.                 15 
 
Q.2 How data are represented in computer? What are the two important hardware 

consideration in representing data in a computer system?           15 
 
Q.3 What are the procedural and non-procedural languages?           15 
 
Q.4 What do you understand by data communication? Support your explanation with 

illustrative examples.                     15 
 
Q.5 Define DSS. What are other definition of DSS?              15 
 
Q.6 Define SQL and explain its role in decision making.             15 
 
Q.7 What do you understand by data mining? Explain in detail.          15 
 


