End Semester Examination, Dec. 2019
B. Tech. – Second SemesterEnd Semester Examination, Dec. 2019
M. Tech. – Second Semester
ENGLISH FOR RESEARCH PAPER WRITING (AC-M-101)

Time: 3 hrs.

Max Marks: 50

No. of pages: 1
Note: Attempt THREE questions in all; Q.1 is compulsory. Attempt any ONE question
from PART-A and ONE question from PART-B. Marks are indicated against each
question.
Q.1

a) Explain the descriptive writing techniques.
b) Differentiate between Abstract and Summary.
c) What are the differences between footnotes, references, and bibliography?

5x2

PART-A
Q.2

"Research paper is more than narration of facts and accumulation of data or direct
quotations." Do you agree to the statement? Elucidate your answer in 350 words.
20

Q.3

Think of a title for a research paper in your subject and develop a paper by using and
developing the following elements:
Title, Abstract, Introduction, Methodology, Results, Discussion, Conclusion and
References.
20

PART-B
Q.4

Q.5

Explain in detail:
a) Unity in a sentence and paragraph
b) Objectivity
c) Accuracy
d) Production Stage in writing

5x4

It is said that one's ability to write is determined genetically and it cannot be improved
further. Do you agree? Discuss.
20

End Semester Examination, Dec. 2019

M. Tech. – Second Semester
ENGLISH FOR RESEARCH PAPER WRITING (AC-M-101)
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. Marks are indicated against each
question.
Q.1

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

Discuss Key words.
Describe dual affiliation.
Propose classical format of a research paper.
Elaborate peer reviewed journal.
Elaborate open access journal.
Propose criteria of good title.
Construct a title for any research paper.
Title of figure and table must be kept at?
Discuss good acknowledgment.
Quote a good phrase for your research paper.

1x10

PART-A
Q.2

Make a comparison between:
a) Abstract and Conclusion of a paper.
b) Ambiguity and Vagueness.

5x2

Q.3

Elaborate the content of Methodology in a report with example.

10

Q.4

Discuss the inference of literature review on research.

10

PART-B
Q.5

Describe the criteria of planning & preparation of research paper.

10

Q.6

Describe criteria of putting constrains in research paper or report.

10

Q.7

Elaborate the points that one should keep in mind while submitting the research paper
first time for publication.
10

End Semester Examination, Dec. 2019

M. Tech. – First Semester
STRESS MANAGEMENT BY YOGA (M-MC-001/AC-M-107)
Time: 2 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. Marks are indicated against each question.
Q.1

What is Ashtang Yoga? What are the different types of Ashtang Yoga? Describe each in
brief.
10

PART-A
Q.2

What do you understand by the term Yama? What are the different types of Yama? 10

Q.3

What is Niyama? Write the difference types of Niyama.

Q.4

How practice of Niyama is beneficial to an individual? Which Niyama has made a
difference to your life?
10

10

PART-B
Q.5

What do you understand by the term Pranayam? Name and desribe any two types of
Pranayam.
10

Q.6

What is Asana? Name and describe any two types of Asana.

Q.7

―Yoga Chitta Vritti Nirodha‖ what do you understand by this sutra of Patanjali. How
it affect one‘s body and mind?
10

10

End Semester Examination, Dec. 2019

B. Tech. – Second / Third Semester
BASICS OF AERONAUTICAL ENGINEERING (AE-201/BAE-DS-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. Marks are indicated against each question.
Q.1

Answer (any five) of the following parts briefly.
a) Explain various factors required to be considered for the selection of material of an
Aircraft.
b) List out various properties of hydraulic oil that should be considered for selecting its
application in a specific type of aircraft.
c) Define aerodynamic centre and static margin.
d) What functions are performed by a localizer and glide slope in ILS?
e) What do you understand by i) stressed skin and ii) pressure bulkhead?
f) Establish reasons for any two of the following:
i) The turbofan engine is more efficient than turbojet engine. Flaps are lowered
during take- off and landing.
ii) Rocket engines are not used to power commercial aircraft.
4x5

PART-A
Q.2

a) Classify various types of flight vehicles based on the operation domain, source of
lifting force and the operator for flying. Discuss prominent features of each type. 14
b) What are slat and slot? How do they help in increasing lift?
6

Q.3

a) Explain the principle of air speed measurement in aircraft. Differentiate between
various types of air speeds for aircraft.
10
b) The Boeing 777 was to land Kempegowda International Airport, Bengaluru at 1700
hours IST covering a ground distance of 2200 Km during cruise at a True Air Speed
of 1025 Km/hr. Due to change in wind from tail wind of 75 Km/hr to head wind of
25 Km/hr, the pilot announced a change in the landing time. Calculate the ETA
Bengaluru.
10

Q.4

a) Classify various types of piston engines used in aircraft.
6
b) What types of propulsion systems are used in space vehicles?
6
c) What do you understand by staging of rockets? Why do we use staging of rockets? 8

PART-B
Q.5

a) What are composites? What is the role reinforcement in composite materials? What
are the advantages of composite materials?
12
b) Discuss the V-n diagram and explain its usefulness as a flight envelope.
8

Q.6

With suitable diagrams, analyse and explain functioning of Manual, power assisted and
powered flying control systems.
20

Q.7

a) List out the various gyroscopic instruments used in the aircraft and explain any one
in detail.
10
b) What are the frequency band widths for operation of ADF, VOR, ILS and GPS? Write
briefly the purpose served by these navigation aids.
10

End Semester Examination, Dec. 2019
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. Marks are indicated against each question.
Q.1

All
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

questions carry equal marks. Attempt all the questions.
What is aerodynamic centre and centre of pressure?
What is Biot-Savart law? Write the applications of it.
What is Kelvin‘s circulation theorem?
Write the integral and differential form of continuity equation.
What are the types of drag?
Write the Blasius solution for boundary layer thickness and skin friction coefficient.
What is boundary layer separation?
What is starting vortex?
Draw a sketch of flow around a sphere.
Draw an airfoil and write the nomenclature.
2x10

PART-A
Q.2

a) Derive the expression to find the location of centre of pressure.
5
b) Find the expression for lift coefficient using dimension analysis.
10
c) Make a sketch of an airplane and write the aerodynamic forces and their
coefficients.
5

Q.3

a) Make a sketch of flow around a circular cylinder. Find the pressure coefficient. 10
b) What is Kelvin‘s circulation theorem? Prove it.
10

Q.4

a) What is Biot-Savart law? Discuss all the special cases of Biot Savart‘s law.
b) Write all the Helmholtz‘s theorems.

10
10

PART-B
Q.5

a) Write the steps involved in non-linear lifting line method.
b) Elaborate the vortex lattice method.

10
10

Q.6

a) What is boundary layer separation? How to find the location of separation point? 10
b) Derive the Navier-Stokes equations.
10

Q.7

a) How to maximize the lift for single element airfoil and multi-element airfoil?
b) How to prevent boundary layer and reduce the skin friction drag?

10
10

End Semester Examination, Dec. 2019
B. Tech. – Fourth Semester
AIRCRAFT STRUCTURES-I (AE-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. Marks are indicated against each question.
Q.1

Answer the following questions:
a) Write down the zero and nonzero direct and shear stresses with formulas for plane
strain condition. What are the nonzero strains for plane stress condition?
b) Define ‗strain energy‘.
c) Write down the Principle of Virtual Work.
d) Write down equilibrium equations for the case of plane stress. What are the
unknowns in solving three-dimensional deformable body problem in aircraft
structures?
e) Write down expressions for strain energy:
i) Due to axial force F.
ii) Due to bending moment M.
f) What is V-n diagram? What are the limit load and ultimate load?
g) Write down the nonzero strains and compatibility equations for plane strain
condition.
h) What is Area Moment of Inertia?
i) Write down the torsion formula having Torque, Shear stress and St. Venant
constantas parameters.
j) What is principle of stationary value of total complementary energy?
2x10

PART-A
Q.2

Determine the determinacy of the truss and the force in each member of the loaded
truss by Method of Joints shown in the figure.

20
Q.3

Q.4

A beam having the cross-section shown in the figure is subjected to a bending moment
of 1500Nm in a vertical plane. Calculate the maximum direct stress due to bending
stating the point at which it acts.

20
At a point in an elastic material there are two mutually perpendicular planes, one of
which Carries a direct tensile stress at 50 N/mm2 and a shear stress of 40 N/mm2,
while the other Plane is subjected to a direct compressive stress of 35 N/mm2 and

complementary shear stress Of 40 N/mm2. Determine the principal stresses at the
point, the position of the planes on which they act and the position of the planes on
which there is no normal stress. Also Draw the Mohr‘s stress circle for given state of
stress.
20

PART-B
Q.5

Calculate the Area moment of inertia (Ixx, Iyy and Ixy) about the centroid of the
section given in the figure.

20
Q.6

Use the principle of virtual work to calculate the vertical displacements at mid-span
point and slope at point A in the beam shown in the figure.

20
Q.7

Calculate the vertical deflection of the joint B in the truss shown in the figure. The
cross-sectional area of each member is 1800 mm2 and Young‘s modulus, E, for the
material of the members is 200000 N/mm2.

20

End Semester Examination, Dec. 2019
B. Tech. – Fourth Semester
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. Marks are indicated against each question.
Q.1

a) Write the expression for the ‗Advance Ratio‘ for a propeller.
b) If incoming flow Mach number is greater than 1 and duct in which the flow is
entering is Convergent. Then will this duct act like diffuser or nozzle? If incoming
flow Mach number is less than 1, How this duct will act like?
c) In normal shock wave, oblique shock wave and flow with heat addition what
happens to total temperature and total pressure (increase, decrease or constant)?
d) Draw the valve timing diagram for four stroke SI engine.
e) Write down Area Velocity relation.
f) Draw p-v diagram for a diesel cycle.
g) An aircraft is moving very near to sea level with speed of 300 Km/Hour. It is
equipped with an air breathing engine which has inlet diameter 1 m. Calculate the
mass flow rate of air moving through the engine.
h) Explain the importance of air-intake (diffuser) in an air breathing propulsion system.
i) Draw schematic diagram of supersonic wind-tunnel. Also show the variation of
pressure across it.
j) What is Specific Thrust and Thrust specific fuel consumption of Gas Turbine Engine?
2x10

PART-A
Q.2

Draw a schematic of a turbofan engine and explain its working. Draw the T-S and the
P-V plots and explain the Brayton cycle for this engine.
20

Q.3

In a diesel cycle, the compression ratio is 13. Compression begins at 0.2 MPa, 45
degree Celsius. The heat added is 1.675 MJ/kg. Find out:
i) the maximum temperature in the cycle.
ii) work done per kg of air.
iii) the cycle efficiency.
iv) the temperature at the end of the isentropic expansion.
v) the cut-off ratio.
vi the mean effective pressure of the cycle.
20

Q.4

In a turbojet unit with forward facing ram intake, the jet velocity relative to the
propelling nozzle at exit is twice the flight velocity. The unit develops the thrust of
25000 N under the following conditions:
0
Ambient pressure and temperature : 0.7 bar; 1 C
Compression total head pressure ratio : 5:1
Flight speed : 800 km/h
CV of fuel : 42000 kJ/kg
Ram efficiency : 100%
Isentropic efficiency of compressor : 85%
Isentropic efficiency of turbine : 90%
Isentropic efficiency of nozzle : 95%
Combustion efficiency : 98%
Turbine pressure ratio : 2.23

Assume mass flow of fuel is small compared with the mass flow of air and that the
working fluid throughout has properties of air at low temperature. Neglect the
extraneous pressure drop. Assume Cpg = Cpa = 1.005 KJ/kg K. Determine the
following parameters:
i) Turbine inlet temperature.
ii) Rate of fuel consumption in kg/s.
iii) Mass flow rate of air in kg/s.
20

PART-B
Q.5

An aircraft cruises at 644 km/hr speed at sea level, is powered by a 3-bladed propeller
rotates at 1300 rpm, and is supplied 1491.5 kW of power. The propeller is designed
with blades of NACA blade sections. Compute the propeller diameter and the efficiency
of the propeller at this operating condition. If the propeller is a variable pitch propeller
what would be its efficiency at 161 km/hr. use design chart to find advance ratio, blade
angle and propeller efficiency. (Design chart is attached).

20
Q.6

a) Air flowing in a duct has a velocity of 250 m/s, pressure of 1.0 bar and temperature
300 K.
Taking ϒ = 1.4 and R = 287 J/kg K determine:
i) Stagnation pressure and temperature.
ii) Velocity of sound in the dynamic and stagnation conditions.
10
b) A normal shock wave is standing in the test section of a supersonic wind tunnel.
Upstream of the wave, M1 = 2, p1 = 0.5 atm, and T1 = 250 K. Find M2, p2, T2. and
u2 (velocity) downstream of the wave.
10

Q.7

a) An aircraft flies at 800 km/hr at an altitude of 10000 metres (T=223.15 K, p= 0.264
bar). The air is reversibly compressed in an inlet diffuser. If the Mach number at the
exit of the diffuser is 0.36 determine:
i) Entry mach number.
ii) Velocity, pressure and temperature of air at the diffuser exit.
10
b) Draw the Schematic diagram and T-S diagram of Ramjet engine and explain its
working. Write down the advantages and disadvantages of the Ramjet engine. 10

End Semester Examination, Dec. 2019
B. Tech. (Aeronautical) — Fourth Semester
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. Marks are indicated against each question.
Q.1

Answer the following questions:
a) Define atomic packing factor.
b) Explain briefly different crystal forms of iron.
c) Define yield point in context to stress strain curves.
d) What is plain carbon steel?
e) Define quenching and its importance.
f) Define alloys and their formation.
g) What are cermets? Give their properties.
h) Explain briefly refractories.
i) What is the percentage of carbon in hypo-eutectoid?
j) What are reinforced composites?

2×10

PART-A
Q.2

a) Explain the effect of temperature variations on the metals in context to Aircraft.
b) What are the various factors that affect the choice of materials for aircraft?

10
10

Q.3

a) Classify carbon steel. Give comparison of carbon steel and alloy steel.
10
b) Draw and explain temperature vs percentage of carbon curve showing different
critical points.
10

Q.4

Explain the various types of heat treatment processes with examples.

20

PART-B
Q.5

a) Explain various aluminium alloys in context to their use in aircrafts.
b) Explain briefly various magnesium alloys and their use in aircrafts.

10
10

Q.6

a) What are the various heat resistant materials and the properties exhibited by them? 12
b) Explain briefly ceramics and refractories.
4
c) Explain briefly Monnel K 500.
4

Q.7

What are composites? Explain various types of composites and their uses.

20

End Semester Examination, Dec. 2019
B. Tech. – Fifth Semester
AERODYNAMICS-II (AE-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. Marks are indicated against each question.

Q.1

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

Why do we use delta wings in fighter aircraft?
What is supercritical airfoil?
What is detached shock wave?
What is pitot-static tube?
What is Critical Mach number?
Why delta wings are superior than the swept back wings?
What is Drag Divergence Mach number?
What will happen if (i) Concave corner is smooth (ii) Convex corner is smooth.
What is conformal transformation?
What will be the mach angle for an aircraft moving with a velocity of 450 m/s and
surrounding temperature is 250 K?
2x10

PART-A
Q.2

a) Transform a circle into symmetrical airfoil using conformal transformation and find
the thickness to mean chord ratio.
10
b) Transform a circle into an ellipse using the transformation function Ϛ = 𝑧 +

𝑏2
𝑧

.

10

Q.3

How lift is generated on the delta wing? Explain in detail.

20

Q.4

a) Find out the properties (Pressure, temperature and density) at the downstream of a
shock wave whereas at the upstream of the shock wave the properties are
p= 0.5 atm, T=300 K, M=2.
5
b) The reservoir pressure and temperature for a C-D nozzle are 5 atm and 288.9 K
respectively. The flow is expanded to isentropically to supersonic speed at the nozzle
exit. If the exit to throat area ratio is 2.193, calculate the Mach number, pressure,
Temperature, velocity, total pressure and total temperature at the exit.
15

PART-B
Q.5

a) Derive the relation between the properties (T, P, ρ) at the upstream and
downstream of the oblique shock wave.
10
b) A 2-D flat plate is inclined at a positive angle of attack in supersonic stream of Mach
2.0. Below the plate, an oblique shock wave starts at the leading edge, making an
angle of 42 degree with the stream direction. On the upper side, an expansion
occurs at the leading edge. Find (i) the angle of attack of the plate (ii) the pressure
on the lower and upper surface (iii) the pressure at the trailing edge after the flow
leaves the plate.
10

Q.6

A 2-D wedge as shown in figure moves through the atmosphere at sea-level, at zero
angle of attack with a Mach 3.0. Calculate the CL and CD using the shock expansion
theory.
20

Q.7

How is the supersonic nozzle design using method of characteristics?

20

End Semester Examination, Dec. 2019
B. Tech. – Fifth Semester
AIRCRAFT PROPULSION-II (AE-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. Marks are indicated against each question.
Q.1

a) What do you understand by optimization of turbojet cycle? Explain it by drawing
Specific thrust vs Specific Fuel Consumption graph.
8
b) Briefly explain about stability limits in assessing combustion chamber performance
8
c) Draw velocity triangles at entry and exit to Rotor for Axial flow compressor with inlet
guide vanes.
4

PART-A
Q.2

A centrifugal Compressor compresses 30 kg of air per second at a rotational speed of
15000 rpm. The air enters the compressor axially, and the conditions at the exit
sections are radius=0.3 m, relative velocity of air at the tip = 100 m/s at an angle of 80
degree with respect to plane of rotation. Isentropic efficiency of the compressor is 98%.
Take p01 = 1 bar, T01= 300K, Cp=1005 J/kgK, ϒ=1.4. Find torque, power required to
drive the compressor and total head (pressure) developed.
20

Q.3

Discuss working principle with the advantages and disadvantages of
Tubular (can),
Tube-annular
Annular

Q.4

20

Discuss the following factors in assessing combustion chamber performance with
diagram:
i) Pressure loss,
ii) Combustion efficiency,
iii) Stability limits and
iv) Combustion intensity.
20

PART-B
Q.5

A single stage gas turbine operates at its design condition with an axial absolute flow
at entry and exit from the stage. The absolute flow angle the nozzle exit is 70 deg. At
0
stage entry, the total pressure and temperature are 311 kPa and 850 C respectively.
The exhaust total pressure is 100 kPa, the total to static efficiency is 0.87 and mean
blade speed is 500 m/s. Assuming constant axial velocity through the stage, determine
(a) the specific work done (b) the axial velocity (c) stage degree of reaction.
20

Q.6

What is Gas Generator? Draw schematic diagram of turbofan engine and explain
working of each component.
20

Q.7

Draw h-s diagram of Fanno flow. Write done the application of Fanno flow in Gas
turbine engine. What is effect of friction on flow properties (Static pressure, velocity,
static temperature, total pressure) and Mach number for?
i) Supersonic inlet flow.
ii) Subsonic inlet flow.
20

End Semester Examination, Dec. 2019
B. Tech. – Fifth Semester
AIRCRAFT STRUCTURES-II (AE-503A)

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. Marks are indicated against each question.
Q.1

a) A fixed-pinned ended column of length L, modulus of elasticity E and second
Moment of the cross-sectional area I shown in the figure is loaded centrally by a
compressive load P. Write down the boundary conditions and Euler‘s buckling load
formula for this column. Take bottom end as x=0 and top end as x=L.

b) Write down the strain energy expression caused by the normal stress shown in the
figure.

c) Briefly explain flutter phenomenon in Aeroelasticity.
d) What is the slenderness ratio of a 4 m column with fixed ends if its cross-section is
square of side 40 mm?
e) Define shear Centre. Locate the shear Centers of thin walled T and L sections.
f) What is Aeroelasticity? Briefly explain Aileron reversal phenomenon.
g) Draw the shape of a thin walled circular cylinder loaded in compression parallel to its
axis. What is the formula of compression buckling stress for this column?
h) What do you understand by bifurcation point in instability of columns?
i) Find out Area moment of inertia about x axis shown in the figure.

j) Write down the stiffness matrix for an bar element.

2x10

PART-A
Q.2

a) A cast iron hollow cylindrical column 2 m in length hinged at both ends has a critical
buckling load of P kN. When the column is fixed at both the ends, its critical buckling
load raise by 200 kN more. If ratio of external diameter to internal diameter is 1.25
and E = 100 GPa. determine the external diameter of column.
10
b) Write down the application of Euler‘s and Rankine‘s Formulas. Derive formula for
Euler‘s buckling load for a column having both ends hinged.
10

Q.3

Briefly explain wing torsional divergence phenomenon and derive the expression for
divergence speed in case of wing torsional divergence for a two-dimensional wing. 20

Q.4

For the three-bar assemblage shown in the figure, determine (a) the global stiffness
matrix, (b) the displacements of nodes 2 and 3, and (c) the reactions at nodes 1 and 4.
A force of 3000 lb is applied in the x direction at node 2. The length each element is 30
in. Let E  30 106 psi and A  1 in2 for elements 1 and 2, and let E  15 106 psi and
A  2 in2 for element 3. Nodes 1 and 4 are fixed.

20

PART-B
Q.5

Calculate the shear flow distribution in the channel section shown in the figure
produced by a vertical shear load of 6 kN acting through its shear Centre. Assume that
the walls of the section are only effective in resisting shear stresses while the booms,
each of area 300 mm2 , carry all the direct stresses. Also find the location of shear
Centre.

20

Q.6

Determine the horizontal and vertical components of the deflection of node 2 and the
forces in the members of the pin-jointed framework shown in fig. 6. The product AE is
constant for all members.

20
Q.7

What is structure idealization? Idealize the box section shown in the figure into an
arrangement of direct stress carrying booms positioned at the four corners and panels
which are assumed to carry only shear stresses.

20

End Semester Examination, Dec. 2019
B. Tech. – Fifth Semester
FLIGHT MECHANICS-I (AE-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. Marks are indicated against each question.
Q.1

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

What do you understand by NACA 2412?
Make a clean sketch of a cambered airfoil and write the terminology.
Make a clean sketch of temperature variation with respect to the altitude.
What is a load factor? For which conditions load factor is (i) Less than 1 (ii) Greater
than 1 (iii) equal to 1?
Why do we need high lift devices?
Write the formula for Range and Endurance of a jet engine aircraft.
What do you mean by neutral point, trim point?
Write the trailing edge and leading-edge lift devices.
Draw the V-n diagram.
What do you understand by stick fixed and stick free condition?
2x10

PART-A
Q.2

a) What is True air speed, equivalent air speed and calibrated air speed? Find the
relation between them.
10
b) Find the pressure, density and temperature at an altitude of 8 km, 11 km and 17
km.
10

Q.3

a) What is dynamic stability? Write the types of it and give explanation with the help of
sketches.
10
b) Find the expression of wing contribution to the longitudinal stability of the aircraft. 10

Q.4

a) Find the drag, velocity in terms of CDo and k and A and B using minimum Power
condition.
10
b) Calculate Vmax ,Vmin and maximum ROC for and airplane having following
characteristics, W=250000 N, AR=9, S=83 m2, giving 10% more trailing vortex drag
than the minimum. CDo = 0.018 and PA=2.6 MW at all speeds.
10

PART-B
Q.5

What do you mean by high lift devices? Write the types of flaps and elaborate them
using sketches.
20

Q.6

a) Plot the Power vs Velocity curve for jet engine aircraft and propeller engine aircraft
and also draw the curves of P vs V with the effect of altitude.
10
b) Find the condition for maximum load factor in the level coordinated turning flight. 10

Q.7

a) Derive the expression of take-off distance covered by an airplane.
10
2
b) An aircraft weighs 56,000 lbs and has 84 m wing area. Its drag polar is given by
CD= 0.016 + 0.04 CL2 . (a) Find the minimum thrust required for straight and level
flight and the corresponding air speeds at sea-level and at 10 km. (b) Find the
minimum power required and the corresponding true airspeeds for straight and level
flight at sea-level and at 10 km.
10

End Semester Examination, Dec. 2019
B. Tech. – Seventh 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. Marks are indicated against each question.
Q.1

a) What are the primary and secondary controls? Give examples.
b) Explain briefly the function of a Frise aileron and a Fowler flap.
c) List out the checks carried out on hydraulic fluid prior to its use in the aircraft. To
ensure its fitness for use on the aircraft.
d) Explain the need for and operation of in-flight refueling.
e) Name the typical zones on aircraft that require a fixed fire detection and/or fire
extinguisher system.
4x5

PART-A
Q.2

a) Describe with the help of a schematic diagram, a typical fly-by-wire control systems
used in an aircraft.
8
b) What is the basic difference between cable control system and push-pull rod control
system? Describe a typical cable control type flying control system used in an
aircraft.
12

Q.3

a) With suitable diagrams, analyse and explain functioning of Manual, power assisted
and powered flying control systems.
10
b) Explain the hydraulic operation of shimmy damper and anti-skid unit.
10

Q.4

a) With suitable diagram, explain the functioning of a swash plate type self-regulating
pressure pump and analyse its operation under different load conditions.
10
b) With suitable diagram, differentiate between an aircraft and Engine fuel system. 10

PART-B
Q.5

a) Briefly explain the requirement of having an oxygen system in an aircraft. What is
lung gas? Analyse its composition with change in altitude.
12
b) Describe a continuous flow type oxygen system found on small to medium size
aircraft.
8

Q.6

a) Explain the concept of cabin altitude, cabin differential pressure and cabin rate of
climb.
10
b) With typical block and sub system location diagrams, explain the Air Conditioning
system on a fighter aircraft.
10

Q.7

a) Describe briefly different types of smoke, flame and carbon monoxide detectors
which are used in transport aircraft.
10
b) Explain the phenomenon of ice formation on aircraft. Differentiate between antiicing and de-icing systems used in an aircraft.
10

End Semester Examination, Dec. 2019
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. Marks are indicated against each question.
Q.1

Answer the following questions:
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

What is neutral point and also define static margin?
What do you mean by longitudinal static stability of an aircraft?
What do you mean by stick fixed and stick free?
What are the different types of tabs used on airplanes?
How lateral and directional stability is couple?
What is the use of elevons?
What is the reason behind the phugoid motion?
How to do cross-wind landings?
Write the differential equation for mass-spring damp system.
Give an example to show the three modes of static stability.

PART-A

2x10

Q.2

a) What is neutral point? Derive the expression for it.
b) Derive the expression of wing in longitudinal static stability.
c) What is elevator power? Derive the expression for it.

5
10
5

Q.3

a) Write the short notes on the following:
i) Elevons and V-tails.
ii) Rolling moment due to aileron.
b) Explain frise aileron and spoiler controls.

10
10

Derive the expression for finding the stick fixed maneuvering point.

20

Q.4

PART-B
Q.5

What is directional stability? Write the conventions for it and find the contribution of
swept wing and fuselage to the directional stability.
20

Q.6

a) What is cross coupling of lateral and directional effects?

5

Q.7

a) What is short period oscillation? How different is it from long period oscillation?

5

b) What is dihedral effect? Find the contribution of swept back wing in directional stability. 15

b) Analyze and hence derive the expression for the spring mass damper system and discuss
the conditions for overdamped, underdamped and critically damped system.
15

End Semester Examination, Dec. 2019
B. Tech. – Sixth Semester
AIRCRAFT DESIGN (AE-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. Marks are indicated against each question.
Q.1

a) Briefly explain the concept of airworthiness and its application in civil and military
aviation.
b) With the help of a diagram, briefly explain effects of thickness ratio on subsonic
drag.
c) Explain the concept of water and But lines to sketch two or three view drawing
during aircraft design process.
d) List out FAR requirements in the calculation of landing gear loads.
e) With suitable diagrams, explain different arrangements of landing gear used on fixed
wing aircraft.
4x5

PART-A
Q.2

a) List out various factors required to be considered to finalize configuration of an
aircraft. Briefly explain any two.
12
b) Write an elaborate note on features of Special airplanes.
8

Q.3

a) With suitable examples, explain various design considerations to decide on the
vertical location of the wing by analyzing mission requirements of the aircraft you
are required to design.
10
b) Critically analyse the role of stall characteristics in airfoil selection explaining
different types of stall required to be considered during aircraft design process. 10

Q.4

Plot the combined Vn diagram for the following acrobatic ac Mass= 2000 kg Wing
Area= 18 m2 Max Lift Coefficients = +3 and -1.4 Cruise Speed = 300 KEAS at 3 Km
AMSL Aspect Ratio = 7.0 Lift Curve Slope = 6.31 /rad.
20

PART-B
Q.5

a) With the help of flow charts, make a checklist of various stages involved in the
aircraft design process.
14
b) Briefly analyze various primary and secondary loads required to be considered
during the load and load path analysis of a structural layout.
6

Q.6

a) What is the purpose of a landing gear system in an aircraft? List out important
components.
7
b) With the help of a diagram briefly explain the landing gear retraction system
working on hydraulic power.
7
c) With suitable diagram, explain tow in- tow out and camber adjustments on an
aircraft.
6

Q.7

a) With the help of appropriate non-dimensional parameters briefly analyze the concept
of tail volumes to size horizontal and vertical tails during the preliminary design
process of a fixed wing aircraft.
10
b) Explain the air inlet capture area method for initial layout and rough analysis during
the air frame power plant integration.
10

End Semester Examination, Dec. 2019

B. Tech. – Sixth Semester
INTRODUCTION TO ORBITAL MECHANICS (AE-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. Marks are indicated against each
question.



Q.1

Do not overstate your answers.
Do write the assumptions you are making while deriving an expression.

Answer (any five) of the following questions:
a) Euler angles.
b) Kepler‘s laws of planetary motion.
c) Classical orbital elements.
d) Simple impulse maneuvers.
e) Elliptical transfer orbits.
f) Two-impulse transfers.

4×5

PART-A
Q.2

a) Derive the rotation matrix R for the given sequence of Euler angles successive principle
rotations:
i) A rotation

 about the original z-axis.
ii) A rotation  about the intermediate x-axis.
iii) A rotation about the transformed y -axis.
10
b) Derive the expression for the angular velocity, considering the Euler angles as , 
and  along the three axes, respectively.
10
Q.3

Derive the expression for angular momentum for a system of n particles and using it,
derive the expression for the angular momentum for a rigid body.
20

Q.4

a) Derive the expression for translational kinetic energy for a rigid body. Express the
rotational kinetic energy in terms of moment of inertia about the center of mass of
the rigid body.
10
b) State the Kepler‘s laws of planetary motion and derive Kepler‘s second law and third
law for an elliptical orbit.
10

PART-B
Q.5

a) The position and velocity vectors of a satellite in ECI frame are stated as:
r = < 6000, 12.5, 30 > km
v = < 1.5, 0.5, 1.0 > km/s
Express the position and velocity vectors of the above satellite in terms of classical
orbital elements.
10
b) A satellite is initially in a low-Earth circular orbit of radius 6778.14 km and needed to
be transferred into a high-Earth orbit of radius 42,658 km radius, such that the
angle between the orbital planes of the two orbits is 15º. Find the most efficient
transfer for the above process and total velocity impulse required.
Given data: μEarth = 398600.4 Km3/s2, radius of third transfer orbit in case of bielliptical transfer = 60,000 km, radius of Earth = 6378.14 km.
10

Q.6

Derive the expression for translational kinetic energy for a rigid body. Express the
rotational kinetic energy in terms of moment of inertia about the center of mass of the
rigid body.
20

Q.7

a) A two-stage rocket has the following masses:
1st stage propellant mass: 120,000 kg
2nd stage propellant mass: 30,000 kg
3rd stage propellant mass: 10,000 kg
1st stage dry mass: 9,000 kg
2nd stage dry mass: 3,000 kg
3rd stage dry mass: 2,000 kg
Payload mass: 1,800 kg
The specific impulse for the first and second stages are 260 s and 320 s,
respectively. Calculate the rocket‘s total v.
10
b) Write a short note on impulsive transfer in the orbit and explain at least one type of
impulsive transfer with example.
10

End Semester Examination, Dec. 2019

B. Tech. – Sixth Semester
VIBRATION AND AEROELASTICITY (AE-801)
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. Marks are indicated against each question.
Q.1

a) Briefly explain Logarithmic decrement.
b) Define any four of the following:
i) Simple harmonic motion.
ii) Transmissibility.
iii) Resonance.
iv) Degree of freedom.
v) Damping factor.
vi) Natural frequency of vibration.
c) Differentiate between static and dynamic Aeroelastic problems encountered in
aircraft.
d) Explain the aero elastic phenomena of Flutter and Buffeting.
e) Analyse the concept of vibration isolation.
4x5

PART-A
Q.2

a) Derive the expression for divergence speed in case of wing torsional divergence for
two-dimensional wing.
10
b) Derive the expression for aileron reversal speed in case of Aileron effectiveness and
reversal for two-dimensional wing.
10

Q.3

A damped vibrating system consisting of 40 kg mass executes 20 oscillations in 5 sec.
The amplitude of vibration decreases to one-eighth of the initial value after 8 complete
oscillations. Determine: Logarithmic decrement, damping factor, damping co-efficient
and spring stiffness.
20

Q.4

a) What is Force Transmissibility? Why is it important in mechanical vibrations? Explain
with neat sketch frequency response curve of force transmissibility.
10
b) Find the equivalent spring constant of springs for:
i) Springs in series.
ii) Springs in parallel.
5x2

PART-B
Q.5

a) Derive an expression for the response of a rotating unbalance system.
10
b) Explain integration of aerodynamic, elastic and inertia forces on a flying machine.
10

Q.6

The mass 'm' is hanging from a chord attached to the circular homogeneous disc of
mass 'M' and radius 'R' as shown in the figure. The disc is restrained from rotating by a
spring attached at a vertical distance 'r' from the centre as shown. If the hanging mass
m is displaced downwards from rest position, determine the frequency of oscillations of
the system.

20
Q.7

a) Critically analyse the problem of flutter and mechanics of remedial measures
adopted by various aeronautical design professionals. Also elaborate the solution of
placing a mass balance around the control surface hinge line during World War I.10
b) With suitable mathematical formulations, determine natural frequencies by Rayleigh
and Holzers method of a rigid and elastic wing body.
10

End Semester Examination, Dec. 2019

Time: 3 hrs.

B. Tech. – Sixth Semester
VIBRATION AND AERO ELASTICITY (AE-801)

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. Marks are indicated against each question.

Q.1

a) Write a short note on vibration isolation.
b) Define the following:
Simple harmonic motion, Transmissibility, Resonance, Degree of freedom, Damping
factor, Natural frequency of vibration.
c) Briefly explain various Aeroelastic problems.
d) Explain Flutter phenomenon.
e) Write a short note on Logarithmic decrement.
4×5

PART-A
Q.2

a) Derive the expression for divergence speed in case of wing torsional divergence for
two-dimensional wing.
10
b) Derive the expression for aileron reversal speed in case of Aileron effectiveness and
reversal for two-dimensional wing.
10

Q.3

A damped vibrating system consisting of 40 kg mass executes 20 oscillations in 5 sec.
The amplitude of vibration decreases to one-eighth of the initial value after 8 complete
oscillations. Determine: Logarithmic decrement, damping factor, damping co-efficient
and spring stiffness.
20

Q.4

a) What is force transmissibility? Why is it important in mechanical vibrations? Explain
with neat sketch frequency response curve of force transmissibility.
10
b) Find the natural frequency of the system shown in the figure Given that K = 10N/m,
m = 100 kg.

10

PART-B
Q.5

Derive an expression for the response of a rotating unbalance system. Plot the
amplitude frequency response curves for different damping factors.
20

Q.6

A uniform cylinder of mass m is rotated through a small angle 6, from the equilibrium
position and released as shown in the figure. Determine the equation of motion and
hence obtain the frequency of free vibration. The cylinder rolls without slipping.

20

Q.7

a) Control surface flutter became a frequent phenomenon during World War I and was
solved by placing a mass balance around the control surface hinge line. Critically
analyze the problem of flutter and mechanics of remedies measures adopted.
10
b) With the help of plots of modal frequency v/s airspeed and modal damping v/s
airspeed for bending and torsion loads, explain the stability regimes around flutter
speed.
10

End Semester Examination, Dec. 2019
B. Tech. – 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. Marks are indicated against each question.
Q.1

a)
b)
c)
d)

Define ‗boundary layer and boundary layer‘.
How to find out the lower branch solutions in boundary layer theory?
What's the main difference between rotational flow and channel flow?
For the laminar flow over flat plate, can boundary layer thickness be greater than
that of actual thickness of flow?
e) What is the best way to discretize boundary layer equations using finite difference
approach?
4x5

PART-A
Q.2

a) Explain the significance of substantial derivative with a sketch and obtain suitable
expression for it.
10
b) Derive the total energy equation in the non-conservative form, assuming the flow
model of an infinitesimally small fluid element moving along the flow with a neat
sketches along x, y, and z directions.
10

Q.3

a) Define Viscosity, classify the fluids based on it and enumerate its significance.
Explain the General stress system across a solid body.
10
b) Define the following terms and explain their significance with suitable correlations:
i) Nominal thickness.
ii) Displacement thickness.
iii) Momentum Thickness.
iv) Energy Thickness.
10

Q.4

a) Write short notes on the following:
i) Stokes Law.
ii) General Viscosity Law applied for flow of fluids with suitable correlations.
10
b) What are Navier-Stokes equations? Explain its significance and deduce a suitable
expression for a 3D unsteady, viscous, incompressible, irrotational fluid (only the x
component) in the differential form.
10

PART-B
Q.5

From the integral equation of boundary layer derive Falkner-Skan equation for wedge
flows.
20

Q.6

Discuss and compare the characteristics of turbulent flow and laminar flow with respect
to:
a) Variation of ‗u‘ components of velocity.
10
b) Velocity profiles in a pipe using appropriate sketches.
10

Q.7

Considering a 2D steady, compressible, viscous, irrotational flow and using Crocco
Busemann relations undermining thermodynamic relations of perfect gases obtain
expression for heat flux (qw) and skin friction (Ch) across turbulent boundary layers.
20

End Semester Examination, Dec. 2019
B. Tech. – Seventh Semester
ROCKETS AND MISSILES (AE-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. Marks are indicated against each question.
Q.1

a)
b)
c)
d)
e)
f)

What are the components of rockets and missiles?
Explain the purpose of squib.
Define ‗burnout range‘.
Define ‗lateral dispersion during power flight‘.
Define ‗Body up wash‘.
Write the importance of multistage rockets.

3
4
3
4
3
3

PART-A
Q.2

a) With a neat sketch, explain the electric rocket propulsion system.
10
b) Using the power balance equation, explain the working of liquid propellant based
rocket engine.
10

Q.3

a) Briefly describe the lift distributions for slender bodies of revolution.
10
b) Describe the generalized nature of Aerodynamic forces and stability derivatives. 10

Q.4

a) List and explain desirable physical properties of rocket propellants.
10
b) List out the various types of liquid oxidizers and liquid monopropellants used in
rocket engine with their specifications.
10

PART-B
Q.5

a) Derive the two dimensional rocket motions in free space and homogeneous
gravitational fields.
10
b) Name the various types of missile controls and also discuss about change in missile
attitude due to impulsive pitch control.
10

Q.6

a) Analyse various merits and demerits of different types of Thrust vector control
mechanisms.
10
b) Write short notes on:
i) TVC with multiple thrust chamber or Nozzle.
ii) Testing of TVC.
iii) Integration of TVC with vehicle.
10

Q.7

a) With a neat sketch derive the rocket equation with all the terminologies.
10
b) State and explain the generalized 2D trajectory analysis over the earth‘s surface.
10

End Semester Examination, Dec. 2019
B. Tech. – Seventh 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. Marks are indicated against each question.
Q.1

a) What is mass ratio of a vehicle? What is resultant velocity increment of a multistage
rocket?
b) Write relation between burning rate and chamber pressure in a solid propellant
motor.
c) Write relation between effective exhaust velocity and specific impulse.
d) Name the most commonly used polymeric fuel and oxidizer in composite solid
propellant.
e) Distinguish between insulator and inhibitor used in solid rocket motor.
4x5

PART-A
Q.2

a) With an aid of schematic diagram, explain the essential components and their role in
a gas pressure feed liquid propellant engine. State its area of applications and
advantages.
10
b) Write short note on the classification of chemical propulsion with the relevant
diagram.
5
c) Define the following:
i) Total impulse
ii) Specific impulse
5

Q.3

a) Write down the propellant characteristics that need to be altered to increase the
burn rate of the propellant in a typical solid rocket motor.
10
b) What is the purpose of TVC? Sketch and explain the various methods of thrust
vector control.
10

Q.4

A rocket projectile has the following characteristics
Initial mass=200 kg.
Mass after rocket operation=130 kg.
Payload, non-propulsive structure, etc.=110 kg.
Rocket operation duration= 3.0 sec.
Average specific Impulse of propellant=240 sec.
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

PART-B
Q.5

Q.6

Write short notes on:
a) Ablative cooling.
b) Bell shaped or contour nozzle.
c) Solar thermal rocket and solar sail.
d) Role of insulayor and deflagration limit.
e) Pyrotechnic igniters.
4x5
a) Draw a schematic of a hybrid rocket booster and label its essential components. 8
b) List down any five performance characteristics of hybrid rocket engine.
5
c) Explain the phenomenon of hybrid regression rate.
7

Q.7

a) What are electro-thermal thrusters? Sketch and explain the principle behind the ion
and magneto-plasma thrusters. How do these differ, and compare their performance
with the electro- thermal ones?
10
b) What are the basic subsystems of typical electric propulsion thruster and explain
them in detail?
10

End Semester Examination, Dec. 2019
B. Tech. – Seventh / Eighth Semester
FLIGHT DYNAMICS (AE-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. Marks are indicated against each question.
Q.1

Attempt all the questions. All questions carry equal marks.
a) What is the use of Elevator and rudder in aircraft?
b) What is static margin? Write the expression.
c) What is the difference between stick fixed static margin and stick free static margin?
Which one is greater?
d) What do you mean by directionally stable aircraft?
e) What is the difference between long period and short period mode of longitudinal
dynamic stability?
f) What is Dutch roll?
g) Write the y-l-n derivatives.
h) What is auto landing controller?
i) What is static space control?
j) What is Spiral motion?
2x10

PART-A
Q.2

Derive the stick fixed expression for longitudinal static stability for the whole aircraft. 20

Q.3

Derive the stick free expression for longitudinal static stability for the whole aircraft. 20

Q.4

What is longitudinal dynamic stability? Write its types and elaborate them. Also find the
expression to find the number of cycles to double or half the amplitude.
20

PART-B
Q.5

Write the short note on the following:
a) Dutch Roll.
b) Spiral Motion.
c) Roll divergence.
d) Spin.

5x4

Q.6

a) What is controllability and observability?
b) What is state transition matrix?

10
10

Q.7

Discuss about the state-space modelling. Derive the expression.

20

End Semester Examination, Dec. 2019

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. Marks are indicated against each question.
Q.1

Explain the following:
a) A wind rose.
b) What is annual average wind energy density distribution?
c) Power density of a wind stream for various speeds.
d) Ducted turbine with a diffuser.
e) Wind Energy farms.

4x5

PART-A
Q.2

a) Explain wind resources.
b) Explain the history of wind power in Middle East and Europe.
c) With suitable diagram, explain functioning of Savonius type wind turbine.

6
6
8

Q.3

a) Explain the characteristics of lift based devices and drag devices.
6
b) Explain various types of horizontal axis rotors.
8
c) With suitable diagram, analyse aerodynamic forces on a vertical axis wind turbine.
6

Q.4

a) Differentiate various types of wind turbines by drawing the performance curves and
analyse their utilization.
10
b) With mathematical formulations, analyse the optimal performance of a conventional
wind turbine. How can the maximum power output be developed from a wind
stream as the speed of wind stream varies?
10

PART-B
Q.5

a) Explain various factors governing the siting of a wind turbine.
7
b) Describe the water pumping application of WECS units.
7
c) Explain the typical distribution of annual average energy density of winds of various
speeds.
6

Q.6

a) Explain the various factors affecting the choice of site for installation of a WECS.
b) Explain the power extraction from a wind stream by an unshrouded wind turbine.

6

7
c) How torque output performance of a WECS can be enhanced? Show the speed–
torque-curve for a typical optimized rotor.
7
Q.7

a) What are the advantages for small, decentralized wind energy systems?
6
b) Elaborate the important parameters involved in determining the cost of energy
produced by a WECS.
7
c) Discuss the wind – system design synthesis.
7

End Semester Examination, Dec. 2019

B. Tech. – Sixth Semester
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. Marks are indicated against each
question.
Q.1

Answer the following questions:
a) Write a short note on different types of rotorcrafts with their respective methods of operation.
b) Write the assumptions made while deriving the momentum theory.
c) Explain the term 'vortex ring state'.
d) What is the criteria of longitudinal stability in helicopters? Explain with the help of relevant equation.
e) Write the assumptions made while deriving the blade element theory.

4×5

PART-A
Q.2

Answer the following questions:
a) State the assumption taken while analyzing the dynamics of actuator disk.
5
b) Derive the expression for power produced by the rotor in case of forward flight
using momentum theory.
10
c) Explain the transmission of power from a turboshaft engine to the rotor with
diagram.
5

Q.3

Answer the following questions:
a) Derive the expressions for the coefficient of thrust and coefficient of torque using
the blade element theory clearly stating the assumption taken.
10
b) How the vibrations in a helicopter structure can be minimized? Explain with proper
justification.
10

Q.4

Answer the following questions:
a) Derive the expression for induced velocity in hover using momentum theory.
b) Explain the term auto-stabilization.
c) What are the three types of vibrations in helicopter?

10
5
5

PART-B
Q.5

a) What is the advantage of an electromechanical device over the stabilizing bar?
b) Explain in detail the control response with the help of B1 derivative.

10
10

Q.6

Explain any one type of active control of vibration.

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:
1 
X   b  Pmb 1  Tmb 1  Pmb 1  Tmb 1  cos mb
2 m1
1 
 b Qmb 1  Smb 1  Qmb1  Smb1  sin mb
2 m1
Given: azimuth angle of kth blade, k    2 k b

X k   R1k cos k  R2k sin k

10
b) Why elimination or reduction of vibration is important? Explain.

10

End Semester Examination, Dec. 2019

B. Tech. – Seventh Semester
COMPUTATIONAL FLUID DYNAMICS (AE-827)
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. Marks are indicated against each question.
Q.1

a)
b)
c)
d)
e)

Name the models of flow used for deriving governing equations of flow.
Write relationship for the direct matrix in terms of inverse matrix.
Define the turbulence kinetic energy.
Distinguish between primitive and flux variables.
Differentiate between the discretization and round off errors.

4x5

PART-A
Q.2

a) Explain the concept of substantial derivative and divergence of velocity using
Cartesian coordinates for an unsteady flow.
10
b) State and deduce the expression of momentum equation using moving fluid element
model.
10

Q.3

Derive and plot first-order forward-difference and rearward- difference expressions for
du/dy using Taylor's series.
20

Q.4

Compare and contrast Lax Wendroff and Mac Cormack‘s technique using appropriate
equations.
20

PART-B
Q.5

Explain the concept of Relaxation Technique .What type of equation is particularly
suited for this technique? Explain the technique for inviscid, incompressible, two
dimensional Flow.
20

Q.6

State and describe the steps followed to derive the equation for a 1 D convective and
diffusion problem using the upwind differencing scheme
20

Q.7

a) Write a shot note on LES.
10
b) Explain the equations of k-e and K-w model of turbulence and terms and coefficients
involved in it.
10

End Semester Examination, Dec. 2019
B. Tech. – Fifth Semester
AUTOMOTIVE ENGINES (AU-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. Marks are indicated against each question.
Q.1

Answer the following questions:
a) What is air standard efficiency and relative efficiency?
b) Define ―self-ignition temperature‖.
c) What are the factors that affect the process of carburetion?
d) What is the main function of an injection pump?
e) Define the term ignition lag in SI engine combustion.
f) Discuss the effect of engine variables on ignition lag.
g) What are different types of CI engine combustion chambers?
h) Explain the phenomenon of pre-ignition.
i) Explain the phenomenon of diesel knock
j) Define indicated power and brake power.

2x10

PART-A
Q.2

a) The cubic capacity of a four stroke over square spark ignition engine is 245cc.The
over square ratio is 1.1.The clearance volume is 27.2cc. Calculate the bore, stroke
and compression ratio of the engine.
10
b) Draw and explain the actual valve timing diagram of a 4-stroke diesel engine. 10

Q.3

a) What are the functional requirements of an injecting system?
b) Briefly discusses the various factors which affect the ignition timing.

10
10

Q.4

a) What are the requirements of a good C.I Engine Combustion chamber?
b) Explain the phenomenon of Pre-ignition in SI engines.

10
10

PART-B
Q.5

a) Explain the various stages of combustion in C.I Engines with suitable diagram? 10
b) What is meant by delay period? Discuss the variables affecting the delay period. 10

Q.6

a) With the help of suitable diagram explain the working of battery ignition system.10
b) What is the purpose of a fuel injector? Mention the various part of an injector
assembly.
10

Q.7

A 4-s petrol engine delivers 35kw with a mechanical efficiency of 80 %. The fuel
consumption of the engine is 0.4kg/kw/hr and the A/F ratio is 14:1. The heating value
of the fuel is 43000kJ/kg.
Find:
i) Indicated power,
ii) Friction power,
iii) Break thermal efficiency,
iv) Fuel consumption/hr,
v) Air consumption/hr.
20

End Semester Examination, Dec. 2019

B. Tech. – Third 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. Marks are indicated against each question.
Q.1

Answer in brief:
a) What are the main parts of differential?
b) What are the salient features of saloon car?
c) What is the function of air vent in carburetor?
d) What is the function of spark plug?
e) What is the function of torsional spring in friction plate?
f) State four requirement of wheel.
g) What is the function of tread in a tyre?
h) How tandem master cylinder different from normal master cylinder?
i) Name four types of steering gears?
j) Why skidding take place in a vehicle? How it can be prevented.

2x10

PART-A
Q.2

a) Explain the specification of any car running on Indian road.
10
b) With the help of neat and labeled sketch explain how the power from the engine is
transmitted to the wheels.
10

Q.3

a) Justify the importance of the following systems in engines:
i) CRDI system.
ii) DTSSI system.
b) With the help of neat sketch explain the working of splash lubricating system.

Q.4

10
10

a) Justify the advantages of diaphragm spring clutch over helical coil spring clutch. 10
b) Evaluate the advantages of Synchro-mesh gear box over Constant-mesh gear box. 10

PART-B
Q.5

Q.6

Q.7

Explain with sketches the following terms and their effects:
a) Castor.
b) Camber.
c) Scrub radius.
d) Toe out.

5x4

a) Illustrate the need of following two breaking systems:
i) Vacuum braking system
ii) Air brake
b) Explain the working of a drum brakes with the help of a neat sketch.

5x2
10

a) Explain the term wheel balancing. What are their advantages.
10
b) A tyre is designated as FR-78-15. Determine the significance of different symbols
used for specification?
10

End Semester Examination, Dec. 2019
B. Tech. – Fourth Semester
FUEL 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. Marks are indicated against each
question.
Q.1

Write short notes on the following:
a) Discuss the important qualities of S.I and C.I engine fuels.
b) Differentiate between cloud and pour point.
c) Explain Phenomenon of knock in CI engines.
d) Discuss the fuel cell as an alternate energy source in an automobile.
e) What is lubricating emulsion?

2×10

PART-A
Q.2

a) Discuss the rating of SI and CI engine fuels.
b) What are the products of refining process?

10
10

Q.3

a) With a neat sketch, explain the method of analyzing viscosity using redwood
viscometer.
10
b) Discuss the affect of viscosity index on a fuel properties.
10

Q.4

With a neat sketch, explain the stages of combustion in CI engines, also discuss the
factors affecting the delay period.
20

PART-B
Q.5

Discuss the following alternative energy sources for automobiles.
a) Electrical
ii) Solar

20

Q.6

a) How lubrication can be classified. Explain with suitable diagram.
b) Discuss the application of grease in automobiles.

10
10

Q.7

Discuss the following theories of lubrication.
a) Boundary lubrication.
b) Elasto Hydrodynamic lubrication.

10×2

End Semester Examination, Dec. 2019
B. Tech. – Fourth Semester
FUEL 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. Marks are indicated against each question.
Q.1

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

Draw the chemical structure of alkanes.
Differentiate cloud and pour point.
What is the significance of saponification number?
Why fuel and lubricants used in automobiles should have high corrosion stability?
Can petrol be used as a fuel in diesel engines? Discuss.
Discuss Blast furnace gas potential as an automobile fuel.
Draw a diagram of a hybrid vehicle.
Discuss the specific requirements of automotive lubricants.
Discuss why the Flash Point and Fire Point of a fuel should be known.
Why Lubrication is necessary in high speed engines?
2x10

PART-A
Q.2

Explain in detail the petroleum refining process. In addition, explain the different
products of refining process.
20

Q.3

a) Discuss the following fuel properties:
i) Precipitation number.
ii) API gravity.
b) How calorific value can be determined using Bomb Calorimeter?

Q.4

5x2
10

a) Discuss in detail the different stages of combustion in Spark Ignition Engines. 10
b) What are the various factors influencing the flame speed and the rate of pressure
rise?
10

PART-B
Q.5

a) What are the modifications required in engines for dual fuel operation?
b) Why solar energy operated vehicles are not a success on Indian roads? Discuss.

10
10

Q.6

What are Semi Solid Lubricants? What properties are desirable in Automobile
Lubrication?
20

Q.7

Discuss the following lubrication theories with a neat sketch.
a) Boundary Lubrication.
b) Elasto hydrodynamic lubrication.

10
10

End Semester Examination, Dec. 2019

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. Marks are indicated against each question.
Q.1

Answer the following questions:
a) What is the function of an Ignition coil?
b) What the significance of Ballast Resistance?
c) What will happen if ―Non-over filling devices‖ is not used in a Battery?
d) List out advantages of alkaline batteries over Lead Acid Batteries.
e) What is third brush regulation?
f) Discuss how electronic engine management system works.
g) What is plug fouling in relation to spark plugs?
h) What is the significance of cable colors?
i) What is mutual and self-inductance?
J) What is wiring harness?

2x10

PART-A
Q.2

a) Differentiate between Positive and Negative earthing systems.
10
b) Draw the general wiring diagram of the‖ Generation system‖, with suitable
nomenclature.
10

Q.3

a) Discuss in detail various tests conducted on a battery.
b) Draw a labeled sketch of a high discharge cell tester.

Q.4

With an exploded view, discuss the working and construction details of an alternator. 20

10
10

PART-B
Q.5

Write different types of sensors used in an automobile. Explain in detail the sensor for
speed and throttle position.
20

Q.6

a) What is inlet manifold vacuum advance system? Explain with a neat sketch.
b) Discuss the working of a Spark Plug with a neat sketch.

Q.7

Explain the following:
a) Trafficator system.
b) Heater and Defrosters.

10
10

10x2

End Semester Examination, Dec. 2019

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

Answer the following questions:
a) What is endurance limit?
b) What are the methods of reducing stress concentration?
c) What type of stress is induced in helical extension spring?
d) What is meant by spring rate and spring index?
e) Enlist various types of bearing.
f) Define the module and pitch circle diameter of gear.
g) Define the function of cylinder liner.
h) What types of force acting on connecting rod?
i) Explain the functions of piston ring.
j) What are the desired properties of a good lubricant?

2x10

PART-A
Q.2

a) Derive the expression for Goodman criteria for combination of stresses under
reversal axial loading for ductile materials.
10
b) Determine the diameter of a circular rod made of ductile material with a fatigue
strength (complete stress reversal), σe = 265 MPa and a tensile yield strength of
350 MPa. The member is subjected to a varying axial load from W min =– 300×103 N
to Wmax = 700×103 N and has a stress concentration factor = 1.8. Use factor of
safety as 2.0.
10

Q.3

a) 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 the
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. Show in a sketch how the gear will be mounted
on the shaft; also indicate the ends where the bearings will be mounted? The
pressure angle of the gear may be taken as 20°.
10
b) A helical spring is made from a wire of 6 mm diameter and has outside diameter of
75 mm. If the permissible shear stress is 350 MPa and modulus of rigidity
84 kN/mm2, find the axial load which the spring can carry and the deflection per
active turn.
10

Q.4

A single-row deep groove ball bearing is subjected to a pure radial force of 3 kN from a
shaft that rotates at 600 rpm. The expected life L10h of the bearing is 30000 h. The
minimum acceptable diameter of the shaft is 40 mm. Select a suitable ball bearing for
this application.
20

PART-B
Q.5

A pair of straight teeth spur gears is to transmit 20 kW when the pinion rotates at 300
r.p.m. The velocity ratio is 1:3. The allowable static stresses for the pinion and gear
materials are 120 MPa and 100 MPa respectively. The pinion has 15 teeth and its face
width is 14 times the module. Determine: 1. module; 2. face width; and 3. pitch circle

diameters of both the pinion and the gear from the standpoint of strength only, taking
into consideration the effect of the dynamic loading.
The tooth form factor y can be taken as

20
Q.6

A four stroke diesel engine has the following specifications:
Brake power = 5 kW; Speed = 1200 r.p.m.; Indicated mean effective pressure = 0.35 N
/ mm 2; Mechanical efficiency = 80 %.
Determine: 1. bore and length of the cylinder; 2. thickness of the cylinder head; and 3.
size of studs for the cylinder head.
20

Q.7

Determine the dimensions of cross-section of the connecting rod for a diesel engine
with the following data:
Cylinder bore = 100 mm
Length of connecting rod = 350 mm
Maximum gas pressure = 4 MPa
Factor of safety = 6
20

End Semester Examination, Dec. 2019
B. Tech. – Eighth Semester
VEHICLE DYNAMICS (AU-512)

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) Define the term transmissibility.
b) What is free and forced vibration?
c) What is slip angle?
d) What is cornering property of tire?
e) What is passive suspension?
f) Enumerate the aerodynamic forces and moments acting on the vehicle.
g) What are the factors that influence rolling resistance?
h) What is meant by testing of handling characteristics?
i) What is meant by under steer?
J) What is trail arm suspension?

2x10

PART-A
Q.2

Machine part having a mass of 2.5kg vibrates in a viscous medium. A harmonic exciting
force of 30N acts on the part and causes resonant of 14 mm with a period of 0.22
second. Find the damping coefficient.
20

Q.3

a) Explain why radial ply tire is preferred over bias ply tire.
b) Describe the parameters that influence the longitudinal tire force.

10
10

Q.4

a) Explain about merits and demerits of H Infinite Control method.
b) Enumerate the merits of Semi Active Suspension System.

10
10

PART-B
Q.5

a) What are the factors that influence the rolling resistance?
b) Describe the function of stability control system with suitable example.

10
10

Q.6

a) Explain the steady state handling characteristics of a vehicle.
10
b) Write down the expression for limiting speed and overturning speed when the
vehicle running on banked track.
10

Q.7

a) Explain the function of multi-link suspension system with neat and label sketch.
b) Explain anti-squat and anti-pitch suspension system.

10
10

End Semester Examination, Dec. 2019
B. Tech. – Sixth / Seventh Semester
VEHICLE MAINTENANCE (AU-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. Marks are indicated against each question.

Q.1

Answer the following questions:

a) List out the various documents and records generally maintained by Service
Stations.
b) Elaborate the criteria for service station location selection.
c) With a neat sketch describe a ―torque wrench‖.
d) Write down the steps for tappet clearance adjustments in engines.
e) What are the possible causes of white or grey smoke?
f) What is the function of Lambda sensor?
g) What could be the possible faults for clutch in engaged position but power not
transmitted to rear wheels?
h) Why retreading of a tyre disturbs the wheel alignment.
i) Differentiate between static and dynamic balancing.
j) List out the various pollutants from the engine block.
2x10

PART-A
Q.2

Design a layout of a service station on a rectangular plot of size (25 X 50 metre) with
description of all essential operations and machinery. Clearly mention the work flow.20

Q.3

a) Explain with a neat sketch a valve spring compressor
b) Write short notes on an engine analyzer.

10
10

Q.4

a) Discuss the importance of engine balancing.
b) Elaborate the steps followed to chemically clean an engine.

10
10

PART-B
Q.5

a) What are the symptom and possible faults in petrol injection system?
b) Explain the basic components of diesel injection system.

15
5

Q.6

a) Why clutch free play is necessary? How it is adjusted in a vehicle.
b) How the testing of manual gear box is carried out.

10
10

Q.7

With a neat sketch explain the disc brake system. Why bleeding of brake fluid is
required? Explain any two methods of carrying out.
20

End Semester Examination, Dec. 2019

B. Tech. – Sixth 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. Marks are indicated against each question.
Q.1

Answer the following questions:
a) What is emission and harmful content in it.
b) Aldehydes forms poisonous compounds which damage ozone layer. Explain
c) For reducing total emission what modifications are required in an automobile?
d) Give the molecular structures and general formulae of Alkynes?
e) What are the sources of Blowby gases?
f) What is Crevice Volume?
g) How Catalytic Convertor works?
h) What is Flame Quenching?
i) Explain Measurement Technique to find out Nox in pollutant
j) What is EGR system?
2x10

PART-A
Q.2

What is global warming? How global warming is causing decline in the quality of life on
planet Earth. What are the health related problems caused due to excessive pollutant
inhalation?
20

Q.3

With a neat sketch, explain the pattern of NOx formation in a 4 stroke SI engine when
compared with Air/Fuel Ratio versus RPM.
20

Q.4

With a neat sketch differentiate between Alkenes and Alkanes. Also describe the
molecular structure of the both and difference in their physical properties.
20

PART-B
Q.5

Q.6

a) What is Vehicle Noise? Elaborate the sources of noise from an automobile.

10

b) How engine noise can be controlled in a vehicle?

10

Explain the following methods of Emission controls for CI Engines.
i) Catalytic Convertor.
ii) Thermal Reactors.

Q.7

10x2

Describe in detail the working of Non Dispersive Infra-Red & Flame Ionization Detection
with a neat diagram.
20

End Semester Examination, Dec. 2019

B. Tech. – Sixth Semester
MOTOR VEHICLE AND ENVIRONMENT PROTECTION (AU-617)
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. Marks are indicated against each question.

Q.1

Answer the following questions:
a) What is the significance of making Motor Vehicle Act?
b) Why there is age restriction for driving a vehicle?
c) What are PM 2.5 and PM 10?
d) Under what condition the driving license can be cancelled.
e) What specification is used in Registration number display?
f) What is Vehicle fitness certificate?
g) What is Tourist Permit?
h) How Special Economic Zones are identified by state governments?
i) List out gases emitted by a vehicle during combustion process.
j) What are National ambient air quality standards?

2x10

PART-A
Q.2

Discuss on the necessities of making acts and rules on:
a) Motor vehicles.
b) Environment.
c) Water pollution.
d) Air pollution.

5x4

Q.3

What is the procedure and related formalities for licensing of stage carriages
conductors?
20

Q.4

Explain the following terms associated with Registration of Vehicles as per MV Act:
a) Suspension.
b) Revocation.
10x2

PART-B
Q.5

What is Motor Vehicle Insurance? Explain in detail the insurance procedure, IDV declaration and
formalities relating to making claim, surveyor assessment and settlement of Claims.
20

Q.6

Explain the general power of Central Government to protect/improve environment and
rules to regulate environmental pollution in detail.
20

Q.7

What are Speed governors, catalytic convertors, horns? Explain in context with vehicle
safety and pollution.
20

End Semester Examination, Dec. 2019
B. Tech. – Seventh Semester
VEHICLE BODY ENGINEERING (AU-619)

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. Marks are indicated against each question.
Q.1

Answer the following questions:
a) Define ‗driver‘s visibility‘.
b) What are the features of ‗estate car‘?
c) Define ‗blind spot‘.
d) What are various types of jigs used in body structure design?
e) How the passenger buses are classified, based on distance travelled by the buses?
f) What is scale model testing?
g) State the function of B-C post.
h) Enlist the different types of tipping mechanism used in tipper body.
i) List out the body trim items.
j) What is priming in painting process?
2x10

PART-A
Q.2

How will you improve the space and visibility of a car?

20

Q.3

What are the safety considerations used in a car while designing?

20

Q.4

a) Brief about sublimation in flow visualization techniques.
b) What are the various forces and moments acting on a vehicle?

10
10

PART-B
Q.5

a) What are the possible locations of engine in a bus body layout?
b) Differentiate between conventional and integral type of frame manufacturing.

Q.6

Write in detail about following body shapes:
a) Tripple Body.
b) Tenkar Body.

Q.7

List at least four advantages of composite car bodies over metallic car bodies.

10
10

10x2
20

End Semester Examination, Dec. 2019
B. Tech. – Fifth / Sixth Semester
MEASURING TECHNIQUES (AU-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. Marks are indicated against each question.
Q.1

Explain following terms in brief:
a) Hysteresis.
b) Resolution.
c) Output transducer.
d) Inverse transducer.
e) Basic methods of measurement of torque of rotating shafts.
f) Function of Exhaust Gas Analyzer.
g) Working Principle of bellows.
h) Working Principle of diaphragms.
i) Camber‘ and ‗Castor‘ and its importance.
j) Basic principle of temperature measurement.

2x10

PART-A
Q.2

Explain the laws of thermocouples in thermoelectric thermometry with neat sketches. 20

Q.3

Describe with the help of neat diagrams, the mechanical devices used as primary
detectors. Derive their output in terms of their physical dimensions.
20

Q.4

Compare the advantages and disadvantages of an orifice meter and a Venturimeter.20

PART-B
Q.5

a) Suggest how strain gauge can be used to make a load cell.
b) How can you use LVDT for force measurement?

10
10

Q.6

a) Explain the principle and working of optical pyrometer.
b) Discus in brief about various temperature scales.

10
10

Q.7

a) What instruments are used for linear and angular measurements? Discuss
Application of few with suitable example.
10
b) Explain the terms Camber and Castor and its importance.
10

End Semester Examination, Dec. 2019
B. Tech. – Fifth / Sixth Semester
MEASURING TECHNIQUES (AU-626)

Time: 3 Hours

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. All questions carry equal marks.
Q.1

Explain following terms in brief:
a) Hysteresis and Resolution.
b) Output and inverse transducer.
c) Basic methods of measurement of torque of rotating shafts.
d) Function of Exhaust Gas Analyzer.
e) Principle and working of Bellows and Diaphragms.

4x5

PART-A
Q.2

Explain the laws of thermocouples in thermoelectric thermometry with neat sketches.

20

Q.3

Describe with the help of neat diagrams, the mechanical devices used as primary
detectors. Derive their output in terms of their physical dimensions.
20

Q.4

Compare the advantages and disadvantages of an orifice meter and a Venturimeter. 20

PART-B
Q.5

a) Suggest how strain gauge can be used to make a load cell.
b) How can you use LVDT for force measurement?

10
10

Q.6

a) Explain the principle and working of optical pyrometer.
b) Discus in brief about various temperature scales.

10
10

Q.7

a) What instruments are used for linear and angular measurements? Discuss
application of few with suitable example.
10
b) Explain the terms Camber and Castor and its importance.
10

End Semester Examination, Dec. 2019
B. Tech. – Eighth Semester
OFF-ROAD VEHICLES (AU-713)

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. Marks are indicated against each question.
Q.1

a)
b)
c)
d)
e)

Explain the types of Power Plants.
Explain the types of land clearing machines.
Explain the purpose of Platform lift trucks.
What is rated power for tractors? What does it indicate?
What is a ripper? For what purposes it is used.

4x5

PART-A
Q.2

a) Discuss about the Chassis of off-road vehicle.
b) What do you understand by multi axle vehicles?

10
10

Q.3

a) What is the main function of Stumpers? Explain with neat sketch.
b) Explain the construction and working of Tree dozer.

10
10

Q.4

Write the detailed notes on:
a) PTO.
b) Crawler tractor.

10
10

PART-B
Q.5

a) Explain about the difference between scrapers and graders.
b) What are advantages and disadvantages of power shovels?

10
10

Q.6

How are bush cutter classified? Explain the purpose and construction of bush cutter.
Differentiate between scrappers and dozers.
20

Q.7

a) Explain the construction and working of Shovel.
b) Explain five applications of Drag lines.

10
10

End Semester Examination, December 2019
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. Marks are indicated against each question.
Q.1

Answer the following questions:
a) Write criteria for selection of number of cylinders for IC engine.
b) Write operating variables affecting emission of CI engines.
c) Classify the vehicle according to its body shapes.
d) What is the importance of downward visibility?
e) Describe two practical objectives of aerodynamics.
f) What is the significance of mean effective pressure?
g) What are the factors affecting vehicle acceleration?
h) Describe four advantages of GRP.
i) What are the general characteristics of sheet metal used for a vehicle body
construction?
j) What is a F.R.P.? Indicate its merits and demerits as body material.
2x10

PART-A
Q.2

a) What output improvements will be observed for a single cylinder engine if we use
liquid cooling system rather than air cooling system?
10
b) Explain, How it affects its output to adjust the number of cylinders of an IC engine
10

Q.3

a) Explain in detail the classification of the vehicle according to its body shapes.
b) Discuss the different methods of improving vehicle visibility.

Q.4

a) What are the body and safety considerations of a vehicle?
10
b) Discuss boundary layer formation and separation along the surface of vehicle body.
10

10
10

PART-B

Q.5

a) Explain tractive effort and obtain the expression for tractive effort as function of
engine torque.
10
b) How gear ratios can be estimated from performance curves?
10

Q.6

Define the following terms Cylinder pressure, Inertia Loads, Centrifugal Forces, Turning
Moments, Friction Forces, Vibration Load, Thermal Load with respect to engine design.
20

Q.7

a) Write about corrosion and anticorrosion methods for vehicles.
10
b) Discuss various materials used to manufacture automobiles. How their selection
affect the performance of vehicles?
10

End Semester Examination, Dec. 2019

B. Tech. — Sixth 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. Marks are indicated against each question.
Q.1

Answer the following questions:
a) How fuel cell is different from battery?
b) Name the different type of electrolytes used in Fuel Cell.
c) What are the limitations of hybrid vehicles?
d) What are hybrid vehicles? How they are different from conventional vehicles?
e) Explain globalization and regionalization in context to automotive Industry?
f) Explain regenerative braking systems.
g) How is ultra capacitor beneficial for electric automobile?
h) Explain the function of constantly variable transmission system.
i) What is the function of the variable valve timing?
J) List various types of sensors used in Automobiles?
2x10

PART-A
Q.2

a) Why there is a need to switch to alternative mobility source for future cars?
10
b) Discuss the steps automobile Industries are taking to meet these challenges of
alternate mobility sources.
10

Q.3

a) Describe the onboard storage of hydrogen fuel in a vehicle.
b) Enumerate Solid oxide Fuel Cell with neat and labeled sketch.

Q.4

a) Explain gasoline directs fuel injection system. How does it enhance the performance
of engine?
10
b) Describe the throttle by wire technology used in engine.
10

10
10

PART-B
Q.5

Discuss the need and suitability of hybrid and electric vehicles in terms of:
i) Energy
ii) Environment.
iii) Urban transportation

20

Q.6

a) Explain integrated starter generator with constructional details and benefits.
10
b) Interpret the functions of deep discharging and rapid charging of ultra-capacitors. 10

Q.7

a) Describe constant variable transmission system. How it is useful for present
vehicles?
10
b) Discuss the use of micro controller to improve the performance of automobiles. 10

End Semester Examination, Dec. 2019

B. Tech. – Sixth 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

Answer the following questions:
a) List various types of actuators used in automobile.
b) What are the advantages of x-by wire technology‘s over conventional system?
c) How are ultra-capacitors beneficial for electric automobiles?
d) List the benefits of brake by wire technology.
e) How fuel cell is efficient than battery?
f) Define the term: Homogenous charge compression ignition.
g) What are reformers?
h) What environmental challengers are created because of vehicle emission?
i) What is the function of generator?
j) What are the benefits of EGR in automobile?
2x10

PART-A
Q.2

a) Discuss the alternative mobility sources developed to use for future cars.
10
b) What are the steps to be taken to meet the designing of 21st century in automobile
industries?
10

Q.3

a) Describe the onboard storage of hydrogen fuel in a vehicle.
b) Explain the working of the following:
i) Direct methanol fuel cell.
ii) Phosphoric acid fuel cell.

10

a) Explain the working principle of diesel particulate emission control?
b) What is throttling wire technology and what are its advantages.

10
10

Q.4

10

PART-B
Q.5

a) Explain the working with layout diagrams of series and parallel hybrid electric
vehicles.
10
b) What are the advantages of hybrid system over the battery electric system?
10

Q.6

a) Explain the working along with chemical reactions of Alkaline and lithium ion
batteries?
10
b) What is meant by deep discharging of ultra-capacitors?
10

Q.7

a) Describe constant variable transmission. How it is useful for present vehicles? 10
b) Discuss the use of actuators in automobile environment. How does it enhance the
performance of automobiles?
10

End Semester Examination, Dec. 2019

B. Tech. – Third Semester
BASICS OF AUTOMOBILE ENGINEERING (BAU-DS-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. Marks are indicated against each question.
Q.1

Answer in brief:
a) Name main four car body styles.
b) Name four ways of classification of two wheel vehicle.
c) Give reason for changing lubricating oil at specific periods.
d) What do you mean by VVT technology?
e) Calculate air resistance at 30Kmph if the air resistance at 10kmph is W.
f) What is aspect ratio of a tyre?
g) How tandem master cylinder different from normal master cylinder?
h) Name four types of steering gears.
i) Why skidding take place in a vehicle? How it can be prevented?
j) Why clutch should have less size and weight?

2x10

PART-A
Q.2

a) Name the different parameters used for specifying a vehicle and explain the
importance of each with suitable example.
10
b) With the help of neat and labeled sketch explain how the power from the engine is
transmitted to the wheels.
10

Q.3

a) Justify the necessity of VVT system for engine with the help of neat sketch.
b) Explain working of L and D MPFI systems with the help of neat sketch.

Q.4

a) Justify the necessity of a transmission in a vehicle. Explain with the help of total
resistance – tractive effort curve.
10
b) Explain the principle of working of automatic transmission with the help of neat
sketch.
10

10
10

PART-B
Q.5

a) With the help of neat sketch explain the working of telescopic type shock absorber.
10
b) Justify the use of electric power steering in modern vehicles.
10

Q.6

a) Illustrate the need of following two braking system:
i) Anti lock braking system
ii) Air brake
5x2
b) Draw a simple diagram to show the layout of hydraulic operated four wheel brakes
system and explain its working in detail.
10

Q.7

a) Height of a tyre is 25cm while the width is 35cm, determine aspect ratio with its
significance.
10
b) State the various function performed by an automobile tyre. Determine the
properties expected in the same.
10

End Semester Examination, Dec. 2019
B. Tech. – Third Semester
AUTOMOTIVE MATERIALS (BAU-DS-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. Marks are indicated against each question.
Q.1

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

Define ‗resilience‘.
Describe surface heat treatment.
What are different types of commodity polymers?
Explain refractory materials.
What is real fluid?
Define ‗smart materials‘.
Explain the function of engine coolant.
What do you understand by castability?
What are insulating materials?
Describe the function of clutch plate.

2x10

PART-A
Q.2

a) Explain the properties of engineering materials.
b) Describe the process of precipitation hardening of non-ferrous alloys.

10
10

Q.3

a) What are the advantages and disadvantages of flame hardening?
b) Describe the bulk heat treatment process.

10
10

Q.4

Explain the following polymers used in Automobiles in details:
a) Elastomers.
b) Acrylonitrile Butadiens Styrene (ABS).

10
10

PART-B
Q.5

a) Briefly explain the function and application of metal matrix composites.
b) Explain the following process in details:
i) Primer and Varnishing.
ii) Electro plating.

Q.6

a) Describe the function of transmission fluids.
b) Classify alternative fuels used in automobile.

Q.7

Describe the criteria for selection of following Auto components:
a) Gudgeon pin.
b) Axle.
c) Propeller Shaft.
d) Seats.

10
5x2
10
10

5x4

End Semester Examination, Dec. 2019
B. Tech. – Third Semester
CELL BIOLOGY (BBT-DS-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. Marks are indicated against each question.
Q.1

Answer briefly:
a) Define ‗microfilaments‘.
b) Describe the functions of endoplasmic reticulum.
c) State the concept of ―Omnis cellula e cellula‖.
d) Define ‗cellular compartmentation‘.
e) Describe significance of nucleus.
f) List down two functions of secondary messengers.
g) Name any two enzyme linked cell surface receptors.
h) What is nerve impulse.
i) Define ‗carcinogens‘.
j) Name the structural proteins of muscles.

2x10

PART-A
Q.2

a) Describe the fluid mosaic model of cell membrane with diagram.
b) Explain the smallest and largest cell organelle in the cell.

14
6

Q.3

a) Illustrate the structure and functions of golgi complex.
b) Summarize the functions of lysosomes and vacuoles.

12
8

Q.4

a) Describe the structure and functions of ribosomes.
b) Explain the cell nucleus with diagram.

10
10

PART-B
Q.5

a) Illustrate different types of cell signaling with diagram.
b) Describe crosstalk among different signaling pathway.

14
6

Q.6

Explain the following:
a) Is the extracellular matrix inside the cell?
b) What is apoptosis and what is its purpose?

6
14

a) What changes occur in the sarcomere during muscle contraction?
b) Why do neurons travel in one direction during synaptic transmission?

10
10

Q.7

End Semester Examination, Dec. 2019
B. Tech. – Third Semester
MICROBIOLOGY (BBT-DS-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. Marks are indicated against each question.
Q.1

Briefly explain the following:
a) What are the contributions of Louis Pasteur in microbiology?
b) Explain Whittakar‘s Five kingdom classification.
c) Mention the functions associated with mesosomes in a prokaryote.
d) Differentiate between lytic and lysogenic phages.
e) What do you understand by the term synchronous growth?
f) How temperature affect the growth of bacteria?
g) Contrast between aerobic and anerobic respiration.
h) What are amphibolic pathways? Mention the two names of important amphibolic
pathways.
i) Write a note on transposons.
j) Write the principle of autoclave.
2x10

PART-A
Q.2

a) State Koch postulates and gives the names of organisms that do not follow Koch
postulates.
10
b) Describe the molecular approaches use for the classification of microorganism. 10

Q.3

a) Compare and contrast the cell walls of gram-positive bacteria and gram negative
bacteria with labeled diagram.
10
b) List the distinguishing characteristics of Archebacteria and Chlamydiae.
10

Q.4

a) Examine the ways in which microorganisms are classified based on their
requirements for energy, carbon, and electrons.
10
b) Determine the technique by which microbial population numbers may be determined
and give its advantages and disadvantages.
10

PART-B
Q.5

Q.6

Q.7

Evaluate the difference between the following:
a) Aerobic respiration and anaerobic respiration.
b) Cyclic and noncyclic photophosphorylation.

10
10

Compare the following:
a) Generalized transduction and specialized transduction.
b) Transformation and conjugation.

10
10

Explain the experimental conditions in which filter sterilization could be used and also
differentiate between depth filters and membrane filters.
20

End Semester Examination, Dec. 2019
B. Tech. – Third Semester
BIOCHEMISTRY (BBT-DS-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. Marks are indicated against each question.
Q.1

Answer briefly:
a) What is an optimal pH of trypsin and pepsin?
b) What is the other name for TCA cycle?
c) How is Vmax related to Km?
d) Name the products of urea cycle.
e) What is gluconeogenesis?
f) If pK1 = 2.34 and pK2 = 9.60, find the isoelectric point pI.
g) What is the basic difference between an endocrine and exocrine gland?
h) Why are unsaturated fats generally liquid at room temperature?

2½x8

PART-A
Q.2

a) Define the following:
i) Sialic acid.
ii) Fischer projections.
iii) Mucopolysaccharide.
iv) Glycoproteins.
b) Write briefly about homo and heteropolysaccharides citing examples.
c) Which form of glucose is more stable: alpha or beta? Give reasons.

8
6
6

Q.3

a) Which fats are considered essential fatty acids? Why do we need them?
b) What is a glycolipid made of? Discuss its role in cellular organization.
c) How do biles hydrolyze lipids? Discuss in brief.

6
8
6

Q.4

a) Enlist four ways of denaturing a protein.
4
b) Explain two different tests to detect the presence of amino acids.
6
c) Why is a protein‘s conformation important? Discuss the different conformations of
protein.
10

PART-B
Q.5

a) What is the chemical nature of enzymes? Are there exceptions?
4
b) Write short notes on:
(i) Apoenzymes
(ii) Katal
(iii) Vmax
6
c) What fraction of Vmax is observed at (i) [S]= 4 Km (ii) [S]=5 Km (iii) [S]=6 Km (iv)
[S]=9 Km (v) [S]= 10 Km.
10

Q.6

a) Diagrammatically discuss the various enzymes involved in glycolysis.
8
b) Describe in detail the steps of TCA cycle.
8
c) What are the electron donor and acceptor species in mitochondrial electron
transport chain?
4

Q.7

a) What are the predominant nitrogen waste products?
b) Discuss:
i) Salvage pathways of guanine
ii) Alkaptonuria
c) How are amino acids degraded oxidatively?

2
8
10

End Semester Examination, Dec. 2019

B. Tech. – Third Semester
BIOANALYTICAL TECHNIQUES (BBT-DS-304)
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. Marks are indicated against each question.
Q.1

Answer briefly:
a) How is calibration range different from instrument range?
b) Where does real and inverted image form in a compound microscope?
c) If revolutions per minute is doubled what will be the change in relative centrifugal
force considering rest all parameters remain same?
d) How does ‗edge effect‘ affect Rf values?
e) What is a native page?
f) What does NMR stand for? State its principle.
g) The half-life of Zn-71 is 2.4 minutes. If one had 100.0 g at the beginning, how many
grams would be left after 7.2 minutes has elapsed?
h) Explain the principle of paper chromatography.
2½x8

PART-A
Q.2

a) Discuss briefly:
i) Primary sensing element of an instrument
ii) Accuracy & Precision
b) Classify the following errors into categories:
i) A person records a value of 10.2 m as 100.2
ii) Parallax error
iii) Unexpected fluctuation in voltage while measuring current
c) Differentiate between static and dynamic characteristics of an instument.

10

6
4

Q.3

a) Name and explain five important parts of a compound microscope.
10
b) What is Stoke‘s law? If the density of solute and that of medium is same what will
happen during centrifugation? Explain.
8
c) Convert 90o into radians.
2

Q.4

a) How can volatile substances be purified? What will be the role of temperature in it?
Explain.
6
b) Write short notes on:
i) Carrier gas in GC
ii) Reverse phase HPLC
6
c) How can a mixture of amino acids be analyzed? Discuss briefly.
8

PART-B
Q.5

Q.6

a) What is the role of ethidium bromide in gel electrophoresis? Why it is considered
carcinogenic?
6
b) Amongst Supercoiled circular DNA, Nicked circular DNA, Single stranded DNA and
Double stranded DNA which will migrate faster? The condition is that molecular
weight is same for all.
6
c) Explain in detail the principle of SDS-PAGE. What is the role of SDS in it?
8
a) Which is better IR or FTIR? Give reasons.
6
b) How is absorbance related to %transmission?
4

c) A solution containing 10-5 ATP has a transmission of 0.702 at 260 nm in a 1 cm
cuvette. Calculate (i) transmission of the solution in a 3 cm cuvette (ii) absorbance
of solution in 1 cm and 3 cm cuvettes. Given log 1.425= 0.154
10
Q.7

a) What is the equation of average life of an element? The half life of iodine-131 is
8.040 days. What percentage of an iodine-131 sample will remain after 40.20 days?
8
b) Discuss briefly the properties of alpha, beta and gamma rays.
12

End Semester Examination, Dec. 2019

B. Tech. – Third Semester
BIOINFORMATICS AND COMPUTER APPLICATIONS
(BBT-DS-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. Marks are indicated against each question.
Q.1

Answer the following in brief:
a) What is Bioinformatics? Comment on its importance and applications?
b) How is internet different from intranet?
c) What are the most important differences between Smith-Waterman and NeedlemanWunsch algorithms?
d) Differentiate between nBlast and pBlast.
e) Enlist the application of Clustal W.
f) Contrast between motif and protein domain.
g) Write a note on the classification of protein.
h) What are machine learning languages?
i) Where does the hidden Markov model used?
j) Define systems biology.
2x10

PART-A
Q.2

a) Describe different types of file formats and mention some Genome specific
databases.
10
b) Define DBMS. List and explain different types of Database models.
10

Q.3

Differentiate between the following:
a) n BLAST and FASTA
b) Needleman-Wunch Algorithm and Smith-Waterman algorithm

Q.4

a) Determine the types and uses of different types of BLAST.
10
b) Illustrate UPGMA method in detail explaining the method by which distance is
calculated.
10

10
10

PART-B
Q.5

a) Outline different types of protein structures. Illustrate different methods for
structure determinations.
10
b) Analyze the challenges faced in the integration of biological data.
10

Q.6

a) Evaluate the applications of artificial neural networks in protein secondary structure
prediction.
10
b) Compare Hidden Markov model with any gene finding method.
10

Q.7

a) Design an appropriate example to explain the application of proteomics.
b) Develop an assay to show the application of peptide mass fingerprinting.

10
10

End Semester Examination, Dec. 2019

B. Tech. – Third Semester
COMPUTER-AIDED CIVIL ENGINEERING DRAWING (BCE-DS-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. Marks are indicated against each question.
Q.1

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

Explain angle of vision.
Differential between plan and elevation with two examples.
Explain different type of sheet sizes.
Explain representative fraction.
Elucidate plane of projection.
Distinguish the application of long break line and short break line.
Explain plain scale.
Distinguish between orthographic view and perspective view.
Differentiate between queen closure and king closure bricks.
Draw an isometric view of a cylinder.

2x10

PART-A
Q.2

a) Explain, how the Computer Aided drawing has revolutionized the engineering
drawing field.
10
b) Construct a scale of R.F =1/65 to read yards and feet and it should be long enough
to measure up to 10 yards
10

Q.3

a) What are the different methods of projection? Differentiate between first angle and
third angle projection in detail.
10
b) Draw a table to show different architectural and structural symbols as represented in
a drawing.
10

Q.4

a) Explain the different types of Masonry wall patterns.
b) Sketch and explain the difference between english bond and flemish bond

10
10

PART-B
Q.5

a) Draw a typical drawing of a simple square column and a beam of suitable size,
representing clearly the reinforcement bars and outline its different types.
10
b) Draw a floor plan for a suitable area to represent columns, doors, windows and
staircase.
10

Q.6

a) Explain with example:
i) Two Point perspective
ii) Three point perspective
10
b) Draw the isometric view of Cone of base 40mm diameter and axis 75 mm long,
when its axis is vertical.
10

Q.7

Write down a detailed report on how BIM is changing the civil engineering landscape.
20

End Semester Examination, Dec. 2019
B. Tech. – Third Semester
ENGINEERING MECHANICS (BCE-DS-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. Marks are indicated against each question.
Q.1

a)
b)
c)
d)
e)
f)
g)
h)

State Lami‘s theorem.
Illustrate the types of beams and the corresponding reactions for 2D system.
Formulate from first principles the M.O.I of a rectangle.
Why is the basic unit of a truss a triangle?
Explain briefly principle of Virtual Work.
Plot a velocity-time graph if x= 6t2 – 3t3.
State D‘ Alembert‘s principle.
Compute the natural frequency and time Period of an SDOF system of mass 2000kg
and stiffness of 30kN/m.
i) Depict General Plane Motion with an example.
j) Differentiate free and forced vibrations.
2x10

PART-A
Q.2

a) Determine the resultant force on the ring in the figure, both in magnitude and
direction.

10
b) Determine the reactions for the Beam as shown in the figure.

10
Q.3

a) Determine the nature and magnitude of forces in the members DC and DE of the
truss given in the figure.

10
b) Find the Moment of inertia of the following I section in the figure.

10
Q.4

a) Evaluate the reaction R using the principle of Virtual Work. The active force diagram
is as shown in the figure.

10
b) Assuming frictionless contacts, determine the magnitude of P for equilibrium of the
ladder in the figure by virtual work method.

10

PART-B
Q.5

a) Ball A is released from rest at a height of 40 m at the same time that ball B is
thrown upward, 5 m from the ground. The balls pass one another at a height of 20
m. Find the speed at which ball B was thrown upward.
10
b) A shell is fired from a gun on level ground with a muzzle velocity V. Find the angle
of projection ϴ for the horizontal range to have its greatest value. If V=450m/s,
what is the maximum range and the time of flight?
10

Q.6

a) A train weighing 8000kN starts from rest and accelerates uniformly to 100km/hr in
40s. If the frictional resistance is estimated to 5kN/1000kN of weight of trains, work
out the maximum power required and the power required to maintain the speed of
100km/hr.
10
b) A wooden block of 750N weight is placed on an inclined plane which makes an angle
of 300 with the horizontal. What work will be done if the block is to be moved up the
plane for 2.5m distance when
i) Plane is smooth
ii) Plane is rough with coefficient of friction 0.2
10

Q.7

a) The amplitude of a simple harmonic motion is 600 mm and the period is 1s.
Determine the maximum velocity and acceleration.
6
b) A particle executing simple harmonic motion has an amplitude of 300 mm and a
period of 1s. The particle is at the right end of the path. Determine the velocity
acceleration and displacement 0.4 s later.
14

End Semester Examination, Dec. 2019

B. Tech. – Third Semester
DISASTER PREPAREDNESS AND PLANNING (BCE-DS-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. Marks are indicated against each question.
Q.1

Write short notes on the following:
a) Environmental hazards.
b) Causes of global warming.
c) Biological disasters.
d) Concept of eco system.
e) Causes of earth quake?
f) Goals and objectives of NIDM programme.
g) Concept of vulnerability.
h) Emergency stage in disaster management?
i) Differentiate rescue and preparedness.
j) Structural and non-structural mitigation in disaster management.

2x10

PART-A
Q.2

Define the following terms:
a) Prevention.
b) Impact.
c) Capacity.
d) Risks severity.
e) Frequency and details.

5x4

Q.3

a) Explain briefly the causes, effects and prevention of various natural disasters.
i) Floods ii) Cyclones iii) Earthquakes iv) Land slides v) Forest fives.
10
b) Explain briefly the causes, effect and prevention of various man made disasters.
i) Industrial pollution ii) Nuclear radiation iii) Chemical skills iv) Transportation
accidents v) Artificial flooding.
10

Q.4

a) Describe disaster impact, health and psychosocial issues.
10
b) Briefly elaborate hazard location on write down global and national disaster trend. 10

PART-B
Q.5

a) Explain briefly about disaster management cycle.
b) Describe in detail about the post disaster management process.

10
10

Q.6

a) Write about state and International level disaster management programmers.
b) Describe the lessons and experiences from the various disasters in India.

10
10

Q.7

a) Explain factor affecting value rabidity such as impact of development of project and
environmental modification.
10
b) Write technical notes on the following:
i) Sustainable and environmental friendly recovery.
ii) Reconstruction and development method.
5x2

End Semester Examination, Dec. 2019

B. Tech. – Third Semester
INTRODUCTION TO CIVIL ENGINEERING (BCE-DS-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. Marks are indicated against each question.
Q.1

Answer the following:
a) What is the importance of civil engineering?
b) Compare construction of ancient and modern times.
c) What is noise control?
d) Mention scope of soil mechanics.
e) List components of power plant structure.
f) What is the importance of sustainability in construction?
g) What are resilient pavement materials?
h) Classify various types of buildings.
i) What is the carbon composite in repairs?
j) What is intelligent transport system?

2x10

PART-A
Q.2

Write a brief history of Civil Engineering along with its scope and importance.

20

Q.3

a) What are chief ingredients of plain cement concrete? Describe in detail the
properties of each.
10
b) Discuss LEED rating system in detail.
10

Q.4

a) Discuss entrepreneurial possibilities in civil engineering.
b) Explain importance of contract management in construction.

10
10

PART-B
Q.5

a) Why foundations are necessary? Name various types of foundations used for
buildings and give brief description of each.
10
b) Elaborate process used in effluent treatment in detail.
10

Q.6

Explain rehabilitation of structures and how carbon fibre and carbon composites play
important role in rehabilitation of structures.
20

Q.7

a) What is total station? Explain traditional surveying techniques used.
b) Explain sustainable and resilient pavement materials used in construction.

10
10

End Semester Examination, Dec. 2019
B. Tech. – Third Semester
ENGINEERING GEOLOGY (BCE-DS-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. Marks are indicated against each question.
Q.1

a) Name the braches of geology that relates to foundation work of a civil engineering
project.
b) Name characteristic physical properties that differentiate minerals.
c) Differentiate essential and accessory minerals with example of granite and
limestone.
d) Define extrusive igneous rocks with example.
e) What are main regions of India which are mostly affected by landslides every year?
f) Define weathering and erosion with examples.
g) Draw a sketch showing dip & Strike.
h) Theory that is responsible for Earthquake is__________?
i) Where & why land slide occurs?
j) List main features that affect the quality of rock engineering and design?
2x10

PART-A
Q.2

a) Describe the megascopic properties of minerals. What are essential and accessory
minerals?
10
b) Discuss the scope of geological studies in various civil engineering projects.
10

Q.3

Classify the igneous rocks based on its origin, composition and texture.

Q.4

What is weathering? Discuss the factors affecting weathering and product of weathering. 20

20

PART-B
Q.5

a) Define fold with its type, classify them showing label diagram.
b) Name different types of faults and state their distinguish features.

10
10

Q.6

How does landslide cause damage or destruction of human lives and property? Explain
the classification of landslides based upon their materials such as rocks, soils and debris
and their movement involved in landslides.
20

Q.7

Define ‗Rock masses‘. Explain main features constituting rock mass. Also discuss the
features that affect the quality of rock engineering and design.
20

End Semester Examination, Dec. 2019

B. Tech. – Third Semester
PROGRAMMING FOR PROBLEM SOLVING (BCS-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. Marks are indicated against each question.
Q.1

a)
b)
c)
d)

Differentiate between compiler and interpreter.
Demonstrate the use of 2 D array.
Compare structure with union. Also give their applications.
Demonstrate the use of pointer. What do you understand by the increment in
pointer?
e) Write note on the concept of STREAM in FILE.
4x5

PART-A
Q.2

a) Give the steps of algorithm to test the primness of an integer. Also draw the flow
chart for the same.
10
b) Write the note on memory hierarchy in a computer system.
10

Q.3

a) Design a C function to print a given number in reverse.
b) Write a C program to Fibonacci series up to nth term.

10
10

Q.4

a) Write a program to implement selection sort.
b) Write a C function to implement linear search.

10
10

PART-B
Q.5

a) Write note on function parameter passing methods.
b) Compare the local, global and static variables. Also give the example of each?

10
10

Q.6

a) Write a C program for matrix multiplication.
b) Write a program to demonstrate array of structure.

10
10

Q.7

a) How a pointer is declared? How it is used in linked list?
b) List out the various file opening modes and explain each.

10
10

End Semester Examination, Dec. 2019

B. Tech - First Semester
PROGRAMMING FOR PROBLEM SOLVING (BCS-101)
Time: 3 Hours

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 any two from PART-B. Marks are indicated against each question.

Q.1

Answer the following questions:
a) List out the various functions performed by an Operating System.
b) Differentiate between primary and secondary memory.
c) Evaluate the following expression: a= 5 + 2 * 4 – 6 / 2 + 7
d) Predict the output of the following patch of code with justification:
#include<stdio.h>
#include<conio.h>
void main( )
{
int a, b;
a = 25;
b = ++a;
printf(―a = %d and b = %d ‖, a, b);
getch();
}
e) Contrast between structure and union.
f) Define ―array of structures‖, giving an example.
g) Explain the notion of complexity of an algorithm.
h) List various categories of data types and also specify their storage space.
i) Explain the meaning of a ―recursive function‖, with example.
j) Declare a pointer with proper syntax and mention the role of pointer.

2x10

PART-A
Q.2

Attempt (any four) of the following:
a) Contrast between compiler and interpreter.
b) Discuss syntax, logical and runtime errors with examples.
c) Describe the role of a CPU, explaining functions of each sub unit.
d) Define an algorithm. Write an algorithm to find greatest among three numbers.
e) Specify the role of a flowchart. Draw a flowchart to the find factorial of a number. 5×4

Q.3

a) Write a program to find greatest among two numbers using conditional (ternary)
operator.
b) Differentiate between while and do-while loop, with patch of code as an example.
c) Write a program to find sum of first ―20‖ numbers.
d) Infer the usage of switch statement, with syntax and code snippet as an example. 5x4

Q.4

a) Explain the logic behind binary search, with an example. Write a program to search
an element in 1-d array.
10
b) Write an algorithm to sort a list of numbers using bubble sort. Explain each step
considering an example.
10

PART-B

Q.5

a) Contrast between1-D and 2-D array. Give syntax or examples for declaration and
initialization of 1-D and 2-D array. Write a program to find the difference of two
matrices.
10
b) Explain the usage of strings with an example. Write a program to find length of a
string, copying a string, comparing strings, and concatenating strings using built in
library functions.
10

Q.6

a) List benefits of using functions in programming. Explain the syntax or example of a function prototype, function definition and function call, with the help of a code
snippet. Give examples of various types of unformatted and formatted input-output
built-in functions.
10
b) Differentiate between the following (any two):
i) Call by value and call by reference.
ii) Actual and formal parameters.
iii) Recursion and iteration.
5x2

Q.7

a) Detail the concept of files and file handling. Specify the role of a file pointer. Give
declaration of a file pointer. Define the purpose of file opening modes: r, w and a. 10
b) Explain the purpose of the following (any five):
fopen( ), fclose( ), fprintf( ), fscanf( ), r+, w+, eof.
10
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B. Tech – First Semester
INTRODUCTION TO OPEN SOURCE SOFTWARE AND STANDARDS
(BCS-DS-104A / CS-104A)
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. Marks are indicated against each question.
Q.1

a) Differentiate between open source and closed source.
b) List the benefits of open source.
c) Write the full form of: ASF, BOSS, GPL, FSF.
d) ―Open source software adoption saw a surge during deep recession in 2009‖, Justify this
statement.
e) You have developed a useful software application. You want to it share it with the world.
What options do you have?
f) In Eric S. Raymond‘ spaper ―The Cathedral and the Bazaar‖, what does the cathedral and
bazaar mean here.

g)
h)
i)
j)

Differentiate between open standards and closed standards.
Give examples of open standards adoption in the world.
Discuss the importance of open standards.
What do you understand by Bureau of Indian Standards?

2x10

PART-A
Q.2

a) Discuss the objectives of FSF and FSFI.
a) What is Copy left? Why was it needed? How it is different from Copyright?
b) Discuss the history of open source. Also discuss evolution of UNIX.

5
5
10

Q.3

Mr. X decided to replace MS office with Libre office in his office.
Evaluate all the attributes that should be considered for assessment for smooth
transition from closed source to open source.
10
a) Discuss brook‘s law. What is its relation with open source software development
process?
5
b) How is open source software defined by OSI?
5

Q.4

a) Discuss the following examples of open source adoption in the world:
i) Erine Ball
ii) IT@School
b) What are open source challenges? Explain them.
c) Analyze the development model of Linux Distribution.

10
5
5

PART-B
Q.5

a) List and discuss the benefits of open standards.
5
b) How de-facto standards are different from de-jure standards.
5
c) How does standards evolve? Explain the life cycle of an standard with the help of
neat diagram.
10

Q.6

a) What do you understand by De-Facto standard Setters? How was bluetooth Interest
group formed?
5
b) How can one become a USB Implementers forum‘s member and exercise its
benefits?
5

c) Discuss the categories of degrees of association? Explain the adoption methods and
process of an open standard.
10
Q.7

a) Discuss the basic concept of drivers for adoption of open standards.
b) What can be the adoption barriers of open standards? Discuss.
c) Write short notes on:
i) Web standards.
ii) Open document format.

5
5
5
5

End Semester Examination, Dec. 2019

B. Tech. – Third Semester
DATA STRUCTURE AND ALGORITHMS (BCS-DS-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. Marks are indicated against each question.
Q.1

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

Write any two applications of Queue.
Define ‗hash table‘.
Write syntax of malloc() function.
Briefly explain threaded binary tree.
Write the time complexity of bubble sort.
What is the purpose of studying graphs as data structure?
Compare linked list and array implementation of general list.
Differentiate binary tree and binary search tree.
Differentiate Prim‘s and krushkal‘s algorithm.
What do you mean by height/depth of a tree?

2x10

PART-A
Q.2

a) Write a C program to insert an element into an array.
10
b) Write a C program to search an element from an array and also discuss its best time
analysis.
10

Q.3

a) List the disadvantages of Linear Queue and explain how they are resolved in circular
queue. Give the algorithm to implement circular queue with suitable example.
b) Write the postfix form for the following expression
10
i) (a+b)*(d+e)/(f+a*d)+c
ii) ((a/(b-c+d))*((e-a)*c)
and evaluate them for a=1,b=2,c=3,d=4,e=5=f=6
10

Q.4

a) Write an algorithm to reverse a single linked list
b) Write algorithms for insert_front() and delete_front() using doubly linked list.

10
10

PART-B
Q.5

a) Create a binary search tree on INPUT of an array [9, 14, 10, 7, 20, 12] also write
algorithm to insert and delete a node into a BST.
10
b) Write a short note on AVL tree? Also explain all its rotations.
10

Q.6

a) Explain two representations of graph. Give algorithm for DFS. Demonstrate DFS with
suitable example.
10
b) Write an algorithm to find minimum spanning tree where source node is provided. 10

Q.7

a) Define Hashing. Explain any four hash function used for hashing. How collusion is
resolved in hashing.
8
b) Write an algorithm to perform Quick Sort on a set of n values given as input. Also
analyze its best case.
8
c) Compare selection and bubble sort.
4

APPLIED PHYSICS-II (PH-201B)
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. Marks are indicated against each question.
Q.1

Answer the following questions:
a) Draw sketches illustrating (100) and (111) planes.
b) What is coordination number of HCP structure?
c) Give one example each of direct and indirect band gap semiconductor.
d) What is substrate?
e) How presence of traps modifier photocurrent?
f) What is the formula relating dependence of critical magnetic field on temperature?
g) Explain cooper pairs.
h) What are fullerenes?
i) Nanomaterials have larger surface area to volume ratio. Explain in detail.
j) What do you understand by continuous X-ray spectrum?
2×10

PART-A
Q.2

a) What is packing fraction? Calculate packing fraction of SC, bcc and fcc structures. 7
b) Derive an expression for interplanar spacing between two parallel planes in a simple
cubic crystal.
7
c) What defects in crystals? Explain types of point defects.
6

Q.3

a) What are semiconductor? Discuss physical properties of semiconductors.
b) What is Hall effect? Derive an expression for hall coefficient.
c) Discuss any two of the following process for crystal growth.
i) Bridgman method.
ii) Czochralski method.
iii) Liquid phase epitaxy.

Q.4

a) What is photoconductivity? Discuss simple model of photoconductor.
b) Explain principle, construction and working of a photovoltaic cell.

4
8

8
12
8

PART-B
Q.5

a) Describe Meissner effects in superconductor.
b) Derive London equations.
c) What are high temperature superconductors?
superconducting materials.

Give

some

4
10
applications of
6

Q.6

a) Describe two main approaches that are used in nanotechnology for building
nanomaterials.
4
b) What are nanomaterials? Describe two methods to produce nanomaterials.
12
c) Describe the important applications of carbon nanotubes.
4

Q.7

a) What is Bragg‘s law? Derive Bragg‘s law for X-ray diffraction.
b) Give a brief account of powder method for crystal structure analysis.
c) Write a short note on Raman spectroscopy.

6
8
6

