End Semester Examination, Dec. 2015
B. Tech.i© Seventh/ Eighth Semester
BASICS OF COMPUTATIO NAL FLUID DYNAMICS ( AE-827)

Time: 3 hrs Max Marks: 100

No. of pages. 2

Note: Attempt FIVE questions in all; Q.1 is compuls ory. Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

a)
b)

Give the different forms of continuity equations.

For flow over a flat plate, discuss the behavior of governing equations used for
solving the flow under following cases:

i) Subsonic flow (M<0.4). i) Supersonic flow (M>1.5).

c) What is time marching and space marching? Can a governing equation be both
space and time marching? Give an example for the same.

Define Jacobians. Gve its mathematical form.

What are shock capturing and shock fitting techniques? Explain.

Define explicit and implicit schemes.

What are the differences between RANS, LES and DNS?

List out different RANS techniques for flow computation.

Define eddy viscosity and eddy diffusivity with relations.

Give the vector form of governing equation of CFD. 2x10

PART-A

Derive the continuity equation in non -conservational form. Convert the relation
obtained into conservational form. 8
What is substantial derivative and derive it? Explain its role in governing CFD
equations. 6
Give the classification of PDEs with examples. Which are the methods used for
classifying a PDE and using them clasdly the following system of equation:
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Define FDM. Briefly write the governing equation for discretization used in FDM. 4
Give the forward, backward and central difference for the following:
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Differentiate explicit and implicit approach with a proper example. 4

Give the conservation form of governing equation from physical to computational
plane. Give its implications. 7
Write a short note on types of errors. 7
Write a note on stretched grids. Give the transformed 2D continuity equation for
the following stretched grid:
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Q.5

Q.6

Q.7

a)

b)

b)

a)

b)

PART-B

Write note on pressure correction method and list out the step for SIMPLE
algorithm. 10
Write short notes on:

i) MacCormack technique.

i) Lax-wendroff scheme.

iii) Give the difference between the above two techniques. 10

Describe the methodology for 1D and 2D diffusion. Explain central differencing
scheme for the above problem. 13
Draw the flow charts for:

i) SIMPLE algorithm.

i) PISO algorithm. 7

Write short notes on:
i) Boundary fitted coordinate systems.

i) Stretch/compressed grid. 10
Describe the spatial filtering of unsteady NSE and derive them. Write note on initial
and boundary conditions of LES. 10
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End Semester Examination, Dec. 2015
B. Tech.i Third Semester
ELEMENTS OF AERONAUTICAL ENGINEERING (AE -301)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

No. of pages. 2

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Answer any five of the following:

a)
b)
c)

d)
e)

f)
9)
h)

i)
)

How do we achieve short take-off and landing of an aircraft? How do the gliders
and the powered gliders take off?

Plot typical pressure distribution on an airfoil in a subsonic flow at low angle of
attack. Show the changes that take place when the angle of attack is increased.
What do understand by Frise ailerons, horn balance and mass balance that are
used on control surfaces?

What do you understand by a hybrid propellant rocket engine?

What are the different types of loads that the main landing gear is subjected to
during landing?

What are different types of construction approaches used in the design of aircraft
fuselage?

What frequencies are allocated to different navigation and communication
systems?

Name any two aircraft configurations which can attain vertical take -off.

What do you understand by staging of rockets? Why do we need it?

Name various types of hydraulic pumps that can be employed to supply hydraulic

fluid for operating various services of the aircraft. 4x5
PART-A

Explain the features of a transport aircraft, a fighter aircraft, a helicopter and a

spacecratft. 8

What devices can be used to achieve short take-off run? Explain. 8

How does a helicopter move in forward direction and execute turns and climbs? 4

What are main sources of drag? What is induced drag? How do finite wings

generate induced drag? 12
What is difference between static stability and dynamic stability? 4
What are conditions of static lateral and directional stability? Draw typical pitching
moment vs & plots in case of a statically stable and unstable airplane. 4

With the help of schematic diagrams, explain the function of a piston engine,
turbo-prop engine, turbo-jet engine and its different variants. 12
With the help of simplified diagrams, explain the functions of a typical solid
propellant rocket engine and a typical liquid propellant rocket engine. 8

PART-B

What is the importance of strength / weight ratio i n the design of aircraft and its
components? 5

3/3



Q.6

Q.7

b)

a)

b)

b)

Explain the type of loads that are resisted by the following structural components

of an aircraft during flying: i) fuselage i) wings, and iii)  tailplane 15
Describe instrument landing system with the help of a block diagram and suitable

illustrations. 12

Write short notes on:

i) DME.

i) RMI. 4x2

Explain the need and working of selector valve and sequence valve. Why and how
are the hydraulic reservoirs pressurized? 10

Explain typical low pressure and high pressure pneumatic systems which are used
in an aircraft. 10
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End Semester Examination, Dec. 2 015
B. Tech.i Fourth Semester
AERODYNAMICS (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

Q.1

Q.2

Q.3

Q.4

Q.5
Q.6

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

Answer the following questions (Any ten).

a) Define centre of pressure.

b) What do you understand by incompressible flows? Under what Mach number do
we consider a flow to be incompressible?

c) How does the lift coefficient vary with angle of attack for an airfoil w.r.t. Reynolds
number?

d) Explain Kutta Joukowski theorem.

e) Define Prandtl number and state its importance.

f) Define pressure coefficient and stagnation point. What is the value of Cp at
stagnation point?

g) State Helmholtz vortex theorems.

h) How is Kutta condition applied in vortex panel method?

i) Write down the Navier Stokes equation for unsteady, compressible, three
dimensional viscous flow in the X-direction and state what each term st ands for.

j) Differentiate between laminar and turbulent boundary layers.

k) State the factors which encourage boundary layer transition. 2x10

PART-A

a) Explain the airfoil characteristics and its different methods of nomenclature. 10
b) Explain the concept of Buckingham pi theorem. Derive the similarity parameter
with the help of this theorem. 10

a) How does a vortex of circulation Gbehave under the influence of the uniform flow
with free stream v elocity V, ? Explain the Kutta Joukowski theorem on the basis of

its results. Explain mathematically. 10
b) Drive an expression for induced velocity for a circular ring vortex filament. 10

Derive the governingequ at i ons of Prandtl s cl assical
obtain the induced angle of attack and the induced drag as functions of aspect ratio.
20

PART-B

Explain the numerical nonlinear lifting line method. 20

Consider a flat plate at zero angle of attack in an airfoil at standard sea level
conditions (pn =1.013 10° N/ m? andT, = 288K) The chord length of the plate is 2m.

The plan form area of the plate is 40m’. At standard sea level condition,
m =1.789810°k/ms. Assume the wall temperature is the adiabatic wall
temperature T,,. Calculate the friction drag on the plate when free stream velocity is:
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Q.7

a) What are the different methods used for the prevention of boundary layer

separation? Elaborate your answer with the significance of aerodynamics. 10
b) Explain the different methods used for the reduction of the Induced dra g. Pressure
drag and skin friction drag. 10
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End Semester Examination, Dec. 2015
B. Tech.i Fourth Semester
AIRCRAFT STRUCTURE-I (AE -402A)

Time: 3 hrs Max Marks: 100

No. of pages. 3

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions

Q.1

Q.2

Q.3

Q.4

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

a) Explain principle of superposition.

b) Define redundancy.

c) Explain the role of longerons and stressed skin structure in fuselage design.
d) State the principle of St. Venant.

e) Define factor of safety.

f) Define strain energy.

g) What do you mean by limit load and ultimate load of any structure?

h) What do you mean by shear flow?

i) Explain briefly, the stress T strain relationship.

J) State the importance of V-n diagram. 2x10
PART-A
State the Maxwell 6s reciprocal theorem.

A cantilever 800 mm long with a prop 500 mm from the wall deflects in accor dance
with the following observations when a point load of 40 N applied at its end as shown
in the figure.

Distance (mm) O [100 |200 |300 |[400 |500 |600 |700 |800
Deflection (mm) |0 |-05 |-16 |[-25 [-19 |0 25 |49 [10.6

What is the angular rotation of the beam at the prop due to a 30 N load applied 200
mm from the wall, together with a 10 N load applied 350 mm from the wall as shown
in the figure.
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(b)Determination of deflection
atC

(a)Deflected shape of propped
cantilever

20

A cylindrical vessel having an internal diameter of 2 m is fabricated from plates
20 mm thick. | f the pressure inside the vessel is 1.5 N / mm? and in addition, the
vessel is subjected to an axial tensile load of 2500 kN, Calculate the direct and shear
stresses on a plane inclined at an angle of 60° to the axis of vessel. Calculate also the
maximum shear stress. 20

For the truss shown below, calculate the forces in all bars using method of joints.
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20
PART-B

Q.5 An aircraft having a total weight of 250 kN and a tricycle undercarriage lands at a
vertical velocity of 3.7 m/s, such that the vertical and horizontal reactions on the main
wheels are 1200 kN and 400 kN respectively; at this instant the nose wheel is 1.0 m
from the ground, as shown in the figure. If the moment of inertia of the aircraft about
its CG is 5.65 x 108 Ns> mm determine the inertia forces on the aircraft, the time
taken for its vertical velocity to become zero and its angular velocity at this instant.

ma,

Mose whee ma, [opte
e ¥
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5.0m i L 1.0m

20

Q.6 Calculate the vertical deflection of the point B and the horizontal movement of D in
the pin-jointed framework shown below by using complementary energy method: all
members are linearly elastic and have cross sectional areas of 1800 mn¥. E for the
material of the members is 200,000N/mm?2.

yn

20

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

. . M .M
Given: m=—L, v = —X »
El El ‘A z
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10
b) Determine the shear flow distribution in the thin walled Z -section in the figure

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

asl -S| aS I S|
. . - X y xy0~ X' Xy O~
Given:  q ae—l I 'z ob txds- ae—l I 2 Ntyds
(; XX Xy = g XX yy Xy =

4 10
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End Semester Examination, Dec. 2015
B. Tech.i 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 . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

a)
b)

Define thermal radiation?

What is compressibility of a fluid? Write a few lin es about control volume approach
with the help of diagram.

What are the advantages of turbofan engine over turbojet engine?

Define isentropic process?

Determine the speed of sound in Neon (Ne) at 120°C. (MW=20 kg/kmol).

Define Octane number?

Write down any four basis of comparison between diesel engine and petrol engine.
How heat transfer occurs when water is boiling? Explain a little.

How do we calculate the efficiency of the propeller?

Why are metals good conductors of heat and electricity? 2x10

PART-A

Define Conduction heat transfer? One face of a copper plate 3 cm thick is
maintained at 4500 degC, and the other face is maintained at 100 degC. How
much heat is transferred through the plate?

Thermal Conductiity of copper is 370 w/m.degC at 250 degC. 8
The convection heat transfer co-efficient is 25 W/m?2. Calculate the heat transfer?
A horizontal steel pipe having a diameter of 5 cm is maintained at a temperature
of 50deg.C in a large room where the air and wall temperature are at 20deg.C.
The surface emissivity of the steel may be taken as 0.8. Calculate the total heat
lost by the pipe per unit length? H=6.5 W/m 2.deg.C. 10

Explain the concept of actuator disc theory for propellers and derive the
expression. 10
Explain the blade element theory for propellers and derive the expression. 10

The following data was obtained during the trial of a two cylinder, two -stroke
engine:

Bore and stroke=100 mm and 150 mm.

Area of positive and negative loops of indicator diagram=6 sq.cm and 0.25 sqg.cm.
Length of the indicator=6m

Spring constant=3.8 bar per cm.

Net brake load and effective drum radius=235 N and 0.42 m

Fuel consumption =4.5 kg / hr

If t he engine turns 1600 rev/min and fuel used has a calorific value of 43.5 MJ/Kkg;
determine

i) Indicated power and brake power.

i) Mechanical and thermal efficiencies.

10/3



Q.5

Q.6

Q.7

b)

b)

Explain the different strokes of IC engines? Explain the 2 strokes through a P-V

diagram? Also draw the valve timing diagram for a 2 stroke engine? 10
PART-B
A needle nose projectile travelling at a speed of M=4 passes 350 above an
observer. Find the projectileb6s and
projectile will first be heard. 5
Drive an expression for choked flow condition (m and A/A*). 5
Describe the components of a centrifugal flow compressor along with the diagram.
10
Write down the advantages and disadvantages of gaseous fuels. 10
Write the advantages and disadvantages of liquid fuels. 10
A 4-stroke six cylinder engine has a bore of 80 mm and stroke of 100 mm. while

running at a mean speed of 12.5 m/s, its fuel consump tion is 20 kg/hr ad develops
a torque of 150 Nm.

Assuming a clearance volume of 75 cc per cylinder, determine.

i) Brake power and break mean effective pressure.

i) Brake thermal efficiency if calorific value of fuel used is 42.5 MJ/kg.

iii) Relative efficiency on the basis of brake thermal efficiency. 10
Draw and explain the steps of ideal cycle for Jet engine without afterburner. Draw
T-S diagram. 10
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End Semester Examination, Dec. 2015
B. Tech. 7 Third / Fourth Semester
AIRCRAFT MATERIALS ( AE-404)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all, Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Describe the ductility and elasticity of material.

Explain the difference between yield strength and yield point.
Describe alloying theory of metals.

What is formability and machinability?

What are heat treatment processes?

Explain the Alclad and duralumin alloys and their properties.
Explain the aluminum alloys designation system.

Explain the heat treatment for Inconel alloys.

Explain the concept of supperalloys and their properties.

What are composites and how are they classified? 2x10
PART-A

What effects occur on the materials of aerospace vehicles during flight? What are

the factors affecting choice of materials for aerospace vehicles? 10

What are the allotropies of Iron? Indicate their crystal structure and properties. At
what temperatures do they occur during cooling and heating of Iron -Carbon Alloy?
10
Define corrosion. What are corrosion resistant steels? What are different corrosion
prevention methods? 10
Describe pickling, polishing and passivating processes used for corrosion resistant
steels. 10

What is surface hardening of metals? Explain various processes used for surface

hardening. 10

What is crevice corrosion, its importance, and how it can be prevented? 10
PART-B

Explain the difference between strain-hardened and heat-treatable aluminum

alloys and their applications. 10

Explain the heat treatment of magnesium alloys. How magnesium alloy is made

non-combustible? 10

What are the allotropies of titanium and their significance in titanium alloys? What

are the advantages of all alpha and heat treatable beta titanium alloys? 10
Give the composition of Monel and K-Monel alloys and their applications. 10
Explain the different types of fibers used in fiber reinforced composites. 10
Explain the different polymer composites. 10

12/3



End Semester Examination, Dec. 2015
B. Tech.i Fourth Semester
AIRCRAFT MATERIALS ( AE-404)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

a)
b)
c)

Define pickling and casehardening.

Draw binary-phase diagram for iron-carbon.

Classify and explain nickel alloys.

What is anisotropic lamina?

What is gun metal alloy?

What are the different aspects that lead to failure of any structure?

What is k-monel?

Draw temperature variation sketch for concorde.

What will be S.A.E steel numbering system for carbon steel and plain carbon steel?
What do you mean by anodic metal (in relation to corrosion of dissimilar metal)?

2x10
PART-A

Write factors that affects the choice of materials for different parts of aircraft from

economic points of view. 10
What is Rockwell hardness and Izod test? 10
Explain aluminum-copper. Binary diagram. 6
Briefly write the corrosion protection process for different materials in aerospace
industry. 6
Arrange magnesium, aluminum, zinc, chromium, iron, nickel, brass, copper in
anodic series i.e. element with higher electric potential on top. 4
What is weldability and formability? 4
Write normalizing steps for mild carbon steel. 7
What is spot welding? Write formula for finding heat energy generated in this
welding process. 7
What are the uses of corrosion resisting steel? 6

PART-B

Explan two varieties of aluminium alloy. 7
Write a note on magnesium alloy and its use. 7
Write various causes of magnesium corrosion. 6
What is inconel alloy and its use? 10

What aretheconst i t uent 6s el ements of br ass 1@

Why do we need composite materials?
What are the advanced fibres?
What are the functions of a matrix material?

N~ o
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End Semester Examination, Dec. 20 15
B. Tech. - Fifth Semester
AERODYNAMICS -1l (AE-501)

Time: 3 hrs Max Marks: 100

No. of pages. 2

Note: Attempt FIVE questions in all. Q.1 is compulsory . Attempt any TWO questions from

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

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

Answer any five of the following questions:

a) Which properties of the mesh and structure remain unaltered even after the
conformal transformation?

b) What are the assumptions and basic principle of Polhamus theory for the
calculation of drag of delta wing?

c) How do the pressure, density, temperature, Mach number, velocity, total pressure,
total temperature, enthalpy and entropy change behind the normal shock wave?

d) Explain the concept for Mach reflection for an oblique shock.

e) What is the major advantage of supercritical airfoil? Explain its aerodynamics.

f) Explain briefly the method of characteristics. 4x5

PART A

Transform a circle into cambered airfoil using the Kutta Zhukovsky transformation
with the principle of conformal transformation. Calculate the velocity and pressure

distribution on the Zhukovsky airfoil. 20
a) Explain the subsonic characteristics of delta wing in detail. 8
b) Explain the assumptions and derive the relationship between coefficient of lift and

drag for low aspect ratio aircraft. 12

a) Using the energy equation, find out the relationships between the actual
properties and characteristic properties, i.e. temperature, pressure, density and
Mach number? 12

b) Consider a point in an airflow where the local Mach number, static pressure and
static temperature are 3.5, 0.4 atm and 195 K, respectively. Calculate the local
values of po,To, T", @" and M" at this point. 8

PART B

Consider an oblique Shock wave generated by a corner having 1% deflection angle.
The free stream mach number ahead of the corner is 4, the flow pressure and
temperature are standard sea level conditions. The oblique shock wave subsequently
impinges on the straight wall opposite to the compression corner. Draw the flow
geometry. Calculate the angle of reflected shock wave 7 relative to the straight wall.

Also, obtain the pressure, temperature and Mach number behind the reflected wave.
Note: Use the g- b- M graph given at the end of question paper. 20

a) What is the critical Mach number? Derive an expression for G- at critical Mach
number.

b) Explain the concept of sound barrier with the help of the explanation of drag
divergence Mach number.

c) Write a short not on Area Rule.

d) Explain the use and aerodynamics of supercritical airfoil. 5x4
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Q.7 Describe with all relevant equations, how the method of characteristics can be used to
design a supersonic nozzle. State and explain the compatibility relations for

characteristics lines. 20
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End Semester Examination, Dec. 2015
B. Tech.i Fifth Semester
AIRCRAFT PROPULSION -II' (AE-502)

Time: 3 hrs Max Marks:
100
No. of pages. 2
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1  Briefly explain the following:

a) Define compressibility of a fluid using control volume approach.

b) Determine the speed of sound in Helium (He) at 120°C. (MW = 4kg/kmol) .

c) Define degree of reaction of axial flow compressor.

d) What is bypass ratio in a turbofan engine?

e) What is Froude efficiency?

f) What are the thermodynamic parameters used in designing and optimization of
turbofan engine?

g) What are momentum thrust and pressure thrust of a propulsive duct?

h) What is power input factor and why is it used?

i) What is the relationship between fan pressure ratio vs SFC and fan pressure ratio
vs specific thrust?

}) What is atomization?
2x10

PART-A

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

Compressor Pressure Ratio 8.0

Turbine Inlet Temperature 1200K

Isentropic Efficiency:

Of compressor, 1. 0.87

Of turbine, 1. 0.90

Of intake, 7; 0.93

Of propelling nozzle, n; 0.95

Mechanical transmission efficiency,, 0.99

Combustion efficiency 7, 0.98

Combustion pressure lossAp;, 4% comp. deliv. press.
Note:-From the ISA table, at 10,000m p, =0.2650 bar, T,=223.3K, and

a= 2995m/s
20

Q.3 a) Write the factors affecting stage pressure ratio of axial flow compressors.
10
b) Write a short note on Turbofan Engine along with a basic diagram.
10

16/3



Q.4

Q.5

Q.6

Q.7

a) What are the two types of thrust augmentation methods? Explain.
12
b) Explain basic operation of axial flow compressor with diagram.
8

PART-B

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

Overall pressure ratio 25.0

Fan pressure ratio 1.65

Bypass ratio m¢/mn 5.0

Turbine inlet temperature 1550 O

Fan, compressor and turbine polytropic efficiency 0.90

Isentropic efficiency of each propelling nozzle 0.95

Mechanical efficiency of each spool 0.99

Combustion pressure loss 1.50 bar

Total air mass flow 215 kg/s

Find the thrust under sea level static conditions where the ambient pressure and
temperature are 1.0 bar and 288 K.

20
a) Write about working and parts of axial flow compressor. Also draw a labeled
diagram.
10
b) Write the differences between turbojet and turbofan engines (at least five) .
10

a) Draw the characteristic curve of the centrifugal compressor and explain in detail.

10
b) A needle-shaped nose projectile travelling at a speed of M=3.5 passes 450m
above an observer. Find the projectilebds
observer the projectile will first be heard.

5
c) What are the advantages of using convergent nozzle in gas turbine engines?
5
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End Semester Examination, Dec. 2015
B. Tech.i1 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 . Each question carries equal marks

Q.1 a) What type of columns are designed to prevent material elastic failure?
b) Define slenderness ratio.
c) State the principle of the stationary value of the total complementary energy .
d) Define aeroelasticity.
e) Define Buckling.
f) What are the basic functions of an aircraftds structure?
g) Derive the stiffness matrix for an elastic spring.
h) What are the implications of structural idealization?
i) Define Margin of Safety?
J)  Why bolt holes are always slightly larger than the bolt diameter?
2x10

PART-A
Q.2 A pin-ended column of length | and constant flexural stiffness El is reinforced to give
a flexural stiffness 4El over its central half (see figure below).

ET SGE | |

Considering symmetric modes of buckling only, obtain the equation whose roots yield
the flexural buckling loads and solve for the lowest buckling load.
20

Q.3 The sheet stringer panel shown in figure below is loaded in compression by means of
rigid members. The sheet is assumed to be simply supported at the loaded ends and
at the rivet lines and to be free at the sides. Each stringer has an area of 0.1m?2.
Assume E=10,300,000Ib/in?> for the sheet and stringers. Find the total compressive
load P:

a) When sheet buckles first.
7

b) When the stringer stress s is 15,000 Ib/in2.
7

c) When the stringer stress s is 35,000 Ib/in2.

6
K=3.62 (given)

—— | 18/3
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Q.4

Q.5

An initially untwisted rectangular wing of semi-span 0s6 and chord O0c
axis normal to the plane symmetry, and is of constant cross -section with torsional

rigidity GJ. The aerodynamic centre ec ahead of the flexural axis, the lift -coefficient
slope is 6ad and the pitchi nng Aspeadevrinttheaio e f f i
density 0 the wing root ancidence from the

Using simple strip theory i.e. ignoring downwash effects, show that the incidence at a
section distant y from the plane of symmetry is given by -

oC ~ }

aCmo , o §cos/(s-y) | Cmo

+g=2& ()
% Eea °0  cos/s ea

Where
. eal rv?c?
GJ
Hence, assuming Gy, to be negative, find the condition giving the speed at which the

lift would be reduced to zero.
20

PART-B

Use the stiffness method to find the ratio H/P for which the displa cement of node 4
of the plane pin-jointed frame shown loaded in figure below is zero, and for that case
give the displacements of node 2 and 3.

All members have equally axial rigidity EA.

Given Data:
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20

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

junctions.
| A00 .
. [ s E'-"___i___ _le_%_ﬁl:lmrn 1
- — . 2 .
: - :D
=:
& —_— 4
[ 5 : g
10 ial i)

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

Boom areas:
Bl = B8 = 200mnft, B2 = B7 = 250mnt, B3 = B6 = 400mnt, B4 = B5 =100mnT.

10 kN
;_L_g &

: 4 _—

. — 1
4 T - —I-
200 mm 100 mmi - i eCmm
' r s
. |

* — -§ \\ 6,-A7 —.—_}'_/
!_120___ 240mm__,, 240mm
| e

Given data;

Sln B ’_n_b(’ 2
= (qun' )(/’Dld‘ ZBI') | ° '-’ﬂEJ

\

S)[;‘L - S{I:‘,‘ ! 8 . - f[)h ( 44\ aj
o Yo~ tpyds + S—-B,), + 0 By=—124 '-"
( ) ([l it ) 9h 6 a7,

Falyy = I,

rel

10

Q.7 The fitting shown in figure 7.a is made of a 2014 aluminium forging, for which
s, =65000¢, =39000 and s, =98000Ib/in*. The bolt and bushing are made of
steel for which s, =12500Q¢, =75000 and s,,, =1750001Ib/in*. The fitting resists

20/3



limit or applied loads of 15,000-lb compression and 12,000-Ib tension. A fitting factor
of 1.2 and a bearing factor of 2.0 are used. Find the margins of safety for the fitting

for various types of failure:

0.5625
15,000 Ib '
compression " {
- ——————————— l' l:
12.000 1b 48 iy
tension l
I 0.50
140 (
1 N\
T —
20 l 0.0625

Q.125 —

0.70R
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End Semester Examination, Dec .2015
B. Tech. - Fifth Semester
FLIGHT MECHANICS -1 (AE-504)

Time: 3 hrs Max Marks: 100

No. of pages. 2

Note: Attempt FIVE questions in all. Q.1 is compulsory . Attempt any TWO questions from
PART A and TWO questions from PART B . Each question carries equal marks.

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Answer any five of the following questions:

a)

Airplanes A and B are flying at different velocity at different height, is it possible
for them to have same Mach number? Is it possible for these two to fly at different
heights but with same velocity and Mach number? Explain these conditions in
detail.

Explain the concept of head wind, tail wind and cross wind with advantages and
disadvantages?

Explain the concept and application of drag polar. How is it different for aircraft
and wing?

Explaintheideaof stalling speed and airfoil ds

Explain the importance of L/D ratio for steady level flight. How does it affect the
performance of an aircraft in every aspect?

Explain the concept for absolute and service ceilings. Explan the V-n diagram to
support the limits for aircraft flight. 4x5

PART A

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

atmosphere. Calculate the same for 16 Km and 32 Kms. 20
a) lllustrate a turn and bank indicator and explain its function. 10
b) Differentiate between AS, CAS and TAS. 6
c) How is IAS obtained? 4
a) How can drag of a body be explained by its profile? How do slender and blunt
body shapes affect the aerodynamic drag? 5
b) Derive the relationship of lift with lift -dependant drag. 5
c) Consider a fighter aircraft, which has wing area 18.43 m 2. The wing is generating
80,000 N of lift with a flight velocity of 410 kmph at 11 km height from sea level.
Calculate the induce drag. Assume e = 0.8 and wing span=7.7 m. 5
d) Explain every aspecs and details of V-n diagram. 5
PART B
a) lllustrate various leading and trailing edge high lift devices. Explain how these
affect the max lift coefficient. 12
b) Explain the advantages of sweep back aircraft. 8
a) For a steady and level flight, show that the aerodynamic condition for minimum

power required is that zero lift drag is equal to one third the drag due to minimum
power. 10
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Q.7

b) Calculate the power required at sea level for level flight for an aircraft with
weight = 13120 N, wing area = 16 sq m, span = 10.8m, parasite drag co -efficient
=0.025, and Oswald efficiency factor e= 0.81 flying at a speed of 60.96 m/s. 6

c) Explain why minimum power required and minimum thrust required are not
possible at the same time. 4

Estimate the landing distance for a jet aircraft weighing 62832 N, at sea level. It has a
wing area = 27.64 sq m, parasite drag co -efficient = 0.022, coefficient of rolling
friction = 002 . Considering there is no skidding of wheel over the ground to alter the
friction. Thrust reversal of 2000N is used. However, spoilers are employed such that
Lift is reduced to 1000N on average. The maximum lift coefficient, with flaps fully
deployed at touchdown, is 2.5. 20
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End Semester Examination, Dec. 2015
B. Tech. 1 Fifth / Sixth Semester
AIRCRAFT SYSTEMS ( AE-505)

Time: 3 hrs Max Marks:

100

No. of pages. 1

Note: Aftempt 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

Q.2

Q.3

Q.4

Q.5

Explain the following:

a)
b)

b)

Octane and performance rating.

Pitot static tube ice protection.

Anti-skid system.

Pressure unloading in a hydraulic system.
In-line and integral reservoirs.

H.P. and L.P. oxygen cylinders.

Humidity control in the environment of aircraft.
Differentiate between primary and secondary flight controls.
Stick shaker.

lonization type smoke detectors.

2x10

PART-A

Explain a typical elevator control system in detail.
10
Explain the mechanical control linkage used in an aircraft with suitable diagrams.

10

What are different types of hydraulic reservoirs? Explain the working of an inline
reservoir with a neat diagram along with purpose of different parts of the
reservoir.
10
Explain the functioning of Gerotor hydraulic pump with a neat diagram.
10

Explain the refueling, defueling and fuel dumping in an aircratft.
10

Explain the layout for a four engine manifold cross-feed fuel system.
10

PART-B

Explain the functioning of Freon vapor cycle cooling system with its components.
10

Explain the ventilation, distribution and pressurization system.
10
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Q.6

Q.7

a) What are the types of oxygen supply available for use in aircraft? Explain the

continuous flow oxygen system installed in aircratft.
10
b) Explain the solid state oxygen generator in detail.
10

a) Explain the deicing systems used for wings of aircraft.
10

b) Explain the various flame and smoke detection systems.

10
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End Semester Examination, Dec. 2015
B. Tech.i Sixth Semester
FLIGHT MECHANICS -1I ( AE-603)

Time: 3 hrs Max Marks:

100

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsor y. Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

Briefly explain any five of the following questions:

b)

Effect of elevator power over longitudinal stability.

Spoiler control.

Importan ce of trim condition for stick free longitudinal stability.
Rudder lock.

Dihedral effect.

Phugoid and short period mode.

4x5

PART-A

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

5

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

5

Draw and explain the graphical relation of C,, s C, for longitudinal stability.

10

Derive an expression for the control surface hinge moment with elevator and tab
control. Explain it in detail with the help of graphs and diagrams.

7

Evolve an expression for float angle for the mentioned control surfaces and explain
its importance.

5

Write a short note on floating and restoring tendencies.

3

What are the different types of aerodynamic balancing methods?

5

Derive an expression for stick free longitudinal stability. Explain it with the help of
a diagram.

10
Derive an expression for elevator angle per g; form the basic balancing equation
for the accelerated flight making:
i) Pull up maneuvering flight, and
if) Horizontal turn maneuvering flight.

10
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Q.5

Q.6

Q.7

b)

PART-B

Drive an expression for the static directional stability for rudder fixed aircraft with
wing, propeller, vertical and horizontal tail. Explain the stability contribution by
each part with the help of a diagram and a graph.
10
Draw and explain the typical yawing moment curve with for directional stability.
5
Write a short note on Dorsal Fin.
5

Write equation of equilibrium in rolling. Derive the ro lling moment produced due to
aileron deflection during roll. Explain with the help of a neat diagram.

15
What are dihedral and sweep back? Explain how dihedral and sweep back stabilize
the rolling moment.
5

Derive the equation of longitudinal motion. Evolve it to the non -dimensional hinge
moment and simultaneous equation.

20
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End Semester Examination, Dec. 2015
B. Tech.i Sixth Semester
AIRCRAFT DESIGN ( AE-604)

Time: 3 hrs Max Marks:

100

No. of pages. 2

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions

Q.1

Q.2

Q.3

a)
b)

d)

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

Draw the flight envelope for a supersonic aircraft with proper labeling?

Draw the C_ v/s a curves for positive and negative cambered a/c? Describe the
difference in them if present

Which aspects a manufacturer should consider before spending money for building
an aircraft?

Name and define the airfield requirements that are considered in a/c design.
Describe the various terms in airfoil geometry with diagram.

List out the different types of drag experienced by an aircraft.

Give the difference between conventional tail, T-tail and V-tail.

How does placement of engines affect aircraft performance and design? Give your
thoughts on it.

Define: Oleo and Drag Brace.

Determine the stroke length of an oleo shock absorber which has the following
data:

Efficiency of tire = 0.47; efficiency of oleo = 0.7; N gear = 2.8; vertical velocity = 10
ft/s; dia. of tire = 20 inches; rolling dia. of tire = 17 inches.

2x10

PART-A

What are the basic classifications used for an aircraft? Descrike them in detalil.
5
Write short notes on following operational criteria parameters:
i) Payload. i) Payloadrange.
5
What is the design wheel? Draw it. Explain the various phases of aircraft design
with diagram/flow -chart.

4
Write notes on the following:
i) Economics of design.
i) Break Evenpoint.
i) Air-field requirements.
6

Calculate the weight fractions for a jet powered combat aircraft with following
input parameters:

Input Parameter Value (Unit in F.P.S. unit)
Cruise Mach number 2.1
Max. Mach number 1.9
Cruise Altitude 60,000 ft.
Operating radius 300 nautical miles
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Q.4

Q.5

Q.6

10

b)

Engine TSFC (min) 0.8
Engine TSFC (max) 1.8
Thrust 22,000 Ibs.
Aspect ratio 2.4
Combat time 8 min.
Combat Altitude 20,000 ft.
Loiter time 20 min.
Loiter altitude 10,000 ft.
Structural factor 0.5
Payload (non-expendable) 600 Ibs.
Payload (expendable) 500 Ibs.

Compute the various weight fractions for flight s egment of an anti-submarine
warfare aircraft having the following parameters:
Loiter = 3 hours
Max. distance = 2778 km
Equipment weight = 10000 Ib
Crew weight = 800 Ib
Mach No.= 0.6
10

Draw the critical load diagram for L1011 aircraft. Also give the load table
mentioning all the loads acting on an aircratft.

6
Explain maneuver loads. Draw its V-n diagram and explain it.
6
Explain gust loads. Draw its V-n diagram and explain it. Finally draw the combined
V-n diagram and explain it.
8

PART-B

Which are the factors that influence the volume considerations in fuselage design?
Describe each in detail. Explain how cockpit designing is done.
8
Briefly explain the following:
i) Wing sweep ii) Taper ratio iif) Twist iv) Dihedral
4
Write short notes on:

i) Differentinlet locations.

i) Propeller locations.

Draw diagram where necessary.
8

Describe the oleo shock absorber arangement. Explain why oleo shock absorber
performance must be better than that of the other shock absorber arrangements.

10
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Q.7

b)

Describe different landing gear arrangements and shock absorber types. Write
briefly on different types of retraction mechanisms used and also the housings for
landing gear.

10

Explain vertical, horizontal and canard tail sizing respectively. Discuss how spin
recovery is done using tail surfaces?
5
Write notes on different types of tail arrangements used on aircraft? Draw
diagrams where needed.
5
Do vertical tail design using below mentioned parameters:
i)  Cruise Mach number = 0.6
i) Cruise altitude = 30,000 ft
iil) Wing area = 200 ft?
iv) Wing area = 20 ft
v) Airfoil used for vertical tail = NACA 4412.
vi) Aspect ratio for vertical tail = 2
vii) Taper ratio = 0.
viii) v=0.0003488: ft?/s
iX) - =0.028657 lby/ft3

x) C,=0.07

xi) L,=35ft

xii) A, =63 deg.
10
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End Semester Examination, Dec. 2015
B. Tech.i Seventh / Eighth Semester
BOUNDARY LAYER THEORY (AE-802)

Time: 3 hrs Max Marks:
100
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1 a) What do you understand by the concept of an effective body ?

b) Define the boundary layer thickness.

c) Define the point of separation.

d) What do you understand by energy thickness, explain briefly?

e) What is the objective of theory of stability?

f) What is the influence of roughness on transition?

g) By using the fundamental equations for boundary layer suction, show that in a
region of adverse pressure gradient dp/dx>0, the superposition of suction
(v, <0) reduces the curvature of the velocity profit at the wall?

h) What determines the scale of turbulence?
i) Why do we need to design wind tunnels of low turbulence intensity?
J) Define thermal boundary layer.

2x10

PART-A

Q.2 a) Using approximate methods for steady equations show that momentum thickness

t L
g =2—2_x, for the flow past a flat plate at zero incidence?

ru’?
10
b) Write any two general properties of the boundary layer equation?
10

Q.3 a) Using approximate methods for steady equations explain the rotation near the
ground with the help o f an appropriate diagram.
10
b) Using the case the of adiabatic wall, explain the flat-plate thermometer problem.

10

Q4 Explain the Prandtl déds mixing |l ength theory
20

PART-B

Q.5 a) Write the principles of the theory of stability of laminar flows and obtain the
Navier-Strokes equations for u, v: and p'.

10
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Q.6

Q.7

b)

b)

By assuming two-dimensional disturbance, derive the Orr-Somerfield equation.
10

Explain any three methods of control for boundary layer with the help of
appropriate diagrams.
10
When suction is applied to a wing, what two distinct problems may arise?
4
Show that an asymptopic solution exists for the case of compressible flow along a
flat plate at zero incidence in the presence of homogenous suction.
6

Deduce the relationship between the mean motion and Reynolds stresses caused
by the fluctuations.
10

Whata do you understand by the Von Karmanos

10
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End Semester Examination, Dec. 2015
B. Tech.i Seventh Semester
BOUNDARY LAYER THEORY (AE-802)

Time: 3 hrs Max Marks:

100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

b)

What do you understand by the concept of an effective body?
Define the boundary layer thickness?

Define laminar flow?

What do you understand by energy thickness, explain briefly?
What is the objective of theory of stability?

Define parallel flow?

Define turbulent flow?

What determines the scale of turbulence?

How can one design wind tunnels of low turbulence intensity?
Define thermal boundary layer?

2x10

PART-A

Derive the expression for boundary layer thickness with the help of appropriate
diagrams.

10
Write any three general properties of the boundary layer equation .

10

Using approximate methods for steady equations show the importance of boundary
layer on a body of revolution with the help of an appropriate diagram .

a)

b)

20

Define critical reynolds number.
10

What are the factors that affect the transition?
10

PART-B

Explain any three methods of control for boundary layer with the help of
appropriate diagrams.
10
Explan the general properties Orr-Somerfield equation?
10

Explain the daw of the wall 6and the daw of thewake6, i n det ai |
12

When suction is applied to a wing, what two distinct problems may arise?
8
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Q.7 a) Deduce the relationship between the mean motion and Reynolds stresses caused
by the fluctuations.
10
b) Explain the two universal velocity distribution laws.
10
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End Semester Examination, Dec. 2015
B. Tech.© Seventh/ Eighth Semester
ROCKET PROPULSION (AE-821)

Time: 3 hrs Max Marks:
100
No. of pages. 2
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1 a) Define Propulsion. What are the different forms of propulsion used in rockets?
b) What is total impulse?
c) Define effective exhaust velocity.
d) What is burn rate of a propellant? Write its expression.
e) Write about burning rate dependency on temperature and also write the
expression.
f) What is pyrotechnic igniter? What are its major mounting places?
g) Define sliver and perforation.
h) What is aging and useful life of a propellant?
i) What is the diff erence between composite and double base propellants?
J) Write the advantages and disadvantages of extruded double base propellant.

2x10
PART-A
Q.2 a) Explain the five types of nozzle configurations used in solid rocket motors with
diagrams.
10

b) Define the following grain terminologies: neutral, progressive and regressive
burning grain, web thickness and web fraction.
10

Q.3 The following measurements were made in a sea level test of a solid propellant rocket
motor:
Burn duration = 40sec
Initial mass before test = 1210kg
Mass of rocket motor after test = 215kg
Average thrust = 62,250N
Chamber pressure = 7MPa
Nozzle exit pressure = 0.070MPa
Nozzle throat diameter = 0.0855m
Nozzle exit diameter = 0.2703m

Determine in v, c* c, and |s at sea level, and ¢ and Is at 1000m and 25,000m

altitude. Assume invariant thrust and mass flow rate and negligible short start and
stop transients.
20
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Q.4

Q.5

Q.6

Q.7

a) What is chemical propulsion? Classify, describe and draw relevant diagrams of
each.
10
b) Write the differences between solid rocket motor and liquid rocket engine.
10

PART-B

The following requirements are given for a solid propellant rocket motor:
Sea level thrust = 2000 Ibf average
Duration = 10 sec
Chamber pressure = 1000 psia
Operating temperature = Ambient (approx. 700F)
Propellant = Ammonium nitrate -hydrocarbon

Determine the specific impulse, the throat and exit areas, the flow rate, the total
propellant weight, the total impulse, the burning area, and an estimated mass
assuming moderately efficient design. Properties for this propellant are: k = 1.26; T1
= 2700°F = 3160 R; r = 0.10 in/sec at 1000 psia; c* = 4000

ft/sec; r, =0.056lbm/in®, molecular weight = 22 Ibm/lb -mol; gas constant = 1544/22

=70.2 ft -Ibf/lbm-R. 20

a) Describe the process of combustion inside a liquid rocket engine.

10
b) Write a short note on liquid hydrogen.
5
c) Write a short note on resistojets.
5
a) What are the types of propellant feed systems? Explain and draw suitable
diagrams.
10
b) Write about propellant tank configurations and also draw the relevant diagrams.
10
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End Semester Examination, Dec. 2015
B. Tech.i© Seventh/ Eighth Semester
INTRODUCTION TO WIND ENERGY (AE-825)

Time: 3 hrs Max Marks:

100

No. of pages. 2

Note: Attempt FIVE questions in all; Q.1 is co mpulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

Attempt any five parts.

a)
b)
C)
d)
e)

f)
9)

b)

a)

b)

What are the various constraints that have to be addressed while planning for
using a WECS?

What different methods are used for controlling the power output of wind turbines
and how do they work?

How do we determine the annual energy density generated by wind turbine
system at a site?

What information can be obtained from currently available wind maps ? What are
the generally referred wind characteristics?

What aspects of wind availability are considered for undertaking a WECS design?
Define energy gain of a WECS and energy payback time.

List out the important parameters used in determining the cost of energy
produced.

4x5
PART-A

Briefly describe the history of the use of wind turbines in various states of India for
electrical power generation and other applications.
10
Explain different variants of HAWT and VAWT with the help of suitable sketches
and basic technical features of each type.
10

Describe the fixed pitch and variable pitch rotor blades of a wind turbine? How the
provision of variable pitch helps in regulating th e power output?

10
Explain the function of a C.S.U. that is used as a mechanism to control the wind
turbine performance.

10

What is a confined vortex generator? Explain with the help of a sketch how a
confined vortex generator helps the ducted turbine to create extremely low
pressure and very large speed. Plot the radial variation of pressure, axial velocity,
and tangential velocity across the vortex generator.

15
If hg, and hy, are the generator efficiency and gear box efficiency respectively, and
G is the power coefficient, write how is electrical power output from generator is
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Q.5

Q.6

Q.7

b)

b)

related to the power available in the wind.
5

PART-B

What is commonly followed rule of thumb for variation of win d speed with height
above the earthods surface? Show with
found to vary with height from the ground level, if the site has features like: (i)
Tall buildings, (ii) Trees and houses, and (iii) Water surface and plains.

15
How do you summarize the features of suitable sites for installing wind machines?
Explain with the help of sketches.
5

What are the major impacts of the use of wind energy systems on the
environment? Explain how these can be controlled?

15
What electromagnetic influence is caused by the wind machines when in
operation?
5
List out relative advantages in favour of small, decentralized and large, centralized

wind energy systems.

10
What is the difference between a standby energy facility and a storage energy
facility? Give examples of each type in support of your answer.

10
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End Semester Examination, Dec. 2015
B. Tech.i Seventh Samester
PRINCIPLES OF HELICOPTER ENGINEERING (AE-826)

Time: 3 hrs Max Marks: 100

No. of pages. 2

Note: Q.1 is compulsory. All parts of Q. No. 1 carry equal marks. Attempt any TWO

Q.1

Q.2

Q.3

Q.4

questions from Part A and any TWO questions from Part B . All questions carry

equal marks.
a) Briefly explain the basic parts of the helicopter? 4
b) How lift is generated by the rotor blades? 4
c) Explain the vortex ring state? 4
d) Explain the concept of Autorotation? 4
e) Write the differences between piston engine and gas turbine engine? 4
PART-A
a) With the help of a hinge arrangement, show the flapping, lagging and feathering
motion and briefly explain the importance of each motion. 10
b) How the power is transferred from the engine to the rotors? Explain in deta il. 10
a) In actuator -disc analysis why do we assume that the rotor has infinite number of
blades? 10
b) Explain the ground effect on the lifting rotor with the help of relevant diagrams?
What is the advantage of this effect? 10
a) Derive the characteristic equation for longitudinal dynamic stability using all the
assumptions? 10
Given:
du dg
—- XU -X,W X— cos = +
dw = dg :
-zu+— zw (& $in
zu+s gw (¥ g’ wsng 2Bz,
- u - w d_\N E-Zgg d q =B -
mu -m, m“dt‘ d? rpd—trgl M
b) The longitudinal derivates for the hovering case (e.g. on shaft axi s) are : 10

X, = 90.032x, Bx (
z,=0,z, =052,z
mj =0.016,m, i=0,m =009

Given: p*=47.6,&=1.82secondsw. 0.0856 ands = 0.11

my=6.8,my=0,mg=1 0.90
Calculate the time to halve amplitude and time to double amplitude? Also
comment on the stability characteristics?

PART-B
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Q.5 a) Whatis the advantage of an electromechanical device over the stabilizing bar? 10
b) Explain in detail the Control Response with the help of B: derivative? 10

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

Q.7 a) The exciting forces i.e. hub forces and moments from each blade can be resolved
into force components X, Y, Zand moment components L, M, N relative to fixed
axes in the helicopter. With the h elp of the information provided, show that : 10

1.5 .
X= _Zba [ Fr)nb-l 7‘:mb-l Pn'w'bb TmBl]+COS mb

m=1

-%bé[anl _Snb—l an1+ Sﬁbllsm n)b

m=1

Given : azimuth angle of K" blade,/, = j 2 lo/b
X, = Rcoy , R, sinj,

Figure 7.a
b) Why elimination or reduction of vibration in important? 10
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End Semester Examination, Dec. 2015
B. Tech. i Second Semester
BASICS OF AERONAUTIC AL ENGINEERING (AE-201)

Time: 3 hrs Max Marks: 100

No. of pages. 2

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

Attempt any five parts:

a)
b)
c)
d)
e)

f)
9)

b)

Define a flight vehicle. What is the difference between an aerodynamic craft and
an aerostatic craft?

Name the satellite launch vehicles that have been designed and launched so far by
ISRO. What has been the main purpose for designing each one of them?

What is the difference between a 2-D and a 3-D airfoil? Explain the relationship
between their lift curve slopes.

How will you recognize an air-cooled engine and a water-cooled engine? Briefly
explain the working of a centrifugal compressor and an axial flow compressor.
What are the main structural assemblies of an aircraft? What are the general types
of fuselage construction and what are their relative advantages?

Briefly describe the salient functional features of a GPS.

Why do we need an aircraft control system? What is the main aim of having an

aircraft fuel system? 4x5
PART-A

Define an STOL aircraft. What special features can be provided in an aircraft to

enable it to acquire STOL capability? Give an example of one such aircraft. 5

What is the difference between a conventional type undercarriage arrangement
and a tri-cycle type undercarriage arrangement? How the landing shock is
absorbed if the aircraft has a double cantilever spring leaf main undercarriage?

You may draw a diagram to explain this. 10
Give examples of two vertical takeoff aircraft and explain how vertical takeoff
capability is achieved in these aircraft? 5

What are lifting and non -lifting surfaces of an aircraft? Write three examples of

each kind. 5
Explain how lift and drag are generated, on an airfoil. Also explain the physical
origin of moment on an airfoll. 5
Define downwash velocity and explain the concept of induced drag. 5
What is the side slip angle? Explain the meaning of pitching moment coefficient
and the term C,, . 5

With the help of suitable diagram, explain the meaning of blade angle and

geometric pitch. How do you classify propellers on the basis of pitch? 10

Write and explain the thrust equation of a propeller engine, a jet engine and a

rocket engine. 10
PART-B
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Q.5

Q.6

Q.7

a)

b)

a)

b)

a)

b)

Define axial stiffness, bending, stiffness and torsional stiffness. What are the types

of loads that an aircraft is basically required to support? 10
What are the traditional materials used in aircraft structures? What are the key
material properties that we look for in a structural material for an aircraft? 10

Describe the function of any two basic engine instruments used in an aircratft.

10
With the help of a suitable sketch describe briefly the important features of ILS.

10

Draw the diagram of a basic hydraulic system used on an aircraft. What are two
main disadvantages of a hydraulic system? What are the advantages of a
pneumatic system? 10
In a basic hydraulic system, explain is the purpose of the selector valve and an
actuating unit. 10
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End Semester Examination, Dec. 2015
B. Tech.1 Sixth / Seventh / Eighth Semester
EMERGING AUTOMOTIVE TECHNOLOGIES (AU-817)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s co mpulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

a)
b)
c)
d)

List benefits of brake by wire technology.

List various types of sensors used in automobile.

What environmental challenges are created because of vehicle emission?

List some alternative driving technologies helping in meeting the challenges of
215t century vehicles.

Discuss briefly hydrogen fuel cell.

How fuel cell is better than battery?

What are the different ty pes of combinations of hybrid vehicle?

What are the main characteristics of an HEV compared to a conventional car?
Briefly describe cylinder deactivation in vehicles engine.

How are ultra capacitors beneficial for electric automobiles? 2x10
PART-A

Explain the terms:

i) Customer relationship management i) Quality management 5x2

Why there is a need to switch to alternative mobility sources development to use

for future cars? 10

What advantages do fuel cell-powered vehicles have over battery electric vehicles?

Give the current state of the two technologies? 10
What are the various types of fuel cell? Explain them. 10
Discuss camless engine actuation. 10
What are the various devices used to enhance the performance of a diesel engine?
10
PART-B

Why are hybrid electric-drive technologies important to our transportation future?
8

How a plug-in hybrid electric vehicle having gasoline engine is better than a
conventional gasoline vehicle? 7
Comment on engine size selection of a hybrid electric vehicle. 5

What is start stop operation? How it can be achieved in a vehicle? List its benefits.

10
Explain:
i) Advanced lead acid batteries i) Alkaline and lithium batteries 5x2
Explain various power assist technologies in vehicles? How it is different from X-by

wire technology? 10
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b) Explain electrical assist steering and steer by wire system. Give there advantages
and disadvantages. 10
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End Semester Examination, Dec. 2015
B. Tech.i Third / Fourth Semester
BASICS OF AUTOMOBILE ENGINEERING (AU -405)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Answer briefly:

a)
b)

What are the salient features of saloon cars?

What is the function of differential?

What do you mean by DTSSI technology?

Where are multiplate plate clutch used and why?

What is scrub radius?

Explain turning circle.

How tandem master cylinder different from normal master cylinder?
How do we designate a tyre?

State the advantages of magnesium and aluminium alloy wheels?

When does the necessity of bleeding the brakes arise? 2x10
PART-A

Draw a schematic diagram showing the layout of the transmission system of a rear

wheel driven car and explain the importance of each component. 10

Write the short notes on:

i) Propeller shaft.

i) Differential. 5x2

Draw a neat sketch of MP F | system u

describe its functioning. 10

Describe a battery ignition with a neat sketch. 10

Explain the construction and working of constant mesh gear bar. 10

What are the advantages of diaphragm spring clutch over helical coil spring clutch?

10

PART-B

Name any four steering gear box. Explain the working of any steering gear box

used in the Indian cars. 10

Write a short note on characteristics of coil spring. 10

Describe the construction and working of drum brakes. Compare the same in
details with the disc brakes. 10
Write short notes on:

i) Leading and trailing shoe.

i) Characteristics of brake fluid. 5x2

Write short notes on:

)

Wheel balancing.
453
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i) Tubeless tyres.
iii) Spoke wheel.
iv) Carcass. 5x4
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End Semester Examination, Dec. 2015
B. Tech.i 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 compu Isory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

Q.5

Short answer type questions.

b)

Name four clutch lining materials along with their coefficient of friction.
What is the function of car buretor?

What is the function of torsional spring in friction plate of a clutch?
Where are multiplate clutches used and why?

Define scrub radius.

What is leading and trailing shoe?

What are the advantages of ABS system?

What are the primary and secondary brakes?

What is aspect ratio of tyre?

What is the purpose of well in the wheel rim?

2x10

PART-A

How do you classify automobiles? Explain in detail giving examples.

10
On a hilly track performance of rear wheel drive vehicle is superior as compared to
the front wheel type vehicles. Explain the reason for the same.

10

What is the necessity of transmission in a vehicle? Explain with the help of total
resistance-tractive effort curve.

10
Explain the construction and working of single plate helical coil spring clutch.

10

Differentiate between:

i) Fuel feed pump and fuel injection pump.

i) Air cleaner and fuel strainer.

5x2

Explain briefly with neat sketches:

i) CRDI system i) D.T.S.S.l. System
5x2

PART-B

Explain with sketches the following terms and their effects:
i) Castor i) Camber
5x2
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Q.6

Q.7

b)

Name four types of steering gears? Explain working of a rack and pinion type of
steering gear.
10

With the help of neat sketch explain the working of Tandem master cylinder. What
are the advantages of Tandem master cylinder as compared to other types of
master cylinder?

10

b) Write short notes on:

b)

i) Characteristics of brake fluid.
i) Vaccum assister hydraulic brakes.
5x2

Draw a neat sketch of tyre section and them explain the importance of each
component.
10
i) What is wheel balancing? Explain its types?
i) Atyre is designated as 145 SR13. What does the different symbols signify?

5x2
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End Semester Examination, Dec. 2015
B. Tech.i Fourth Semester
FUELS AND LUBRICANT S (AU-406A)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Answer briefly:

Enlist desirable properties of good fuels for I.C. engine.
Define cracking.

Define, viscosity and viscosity index.

Why gaseous fuels are preferred over solid fuels?
What do you mean by abnormal combustion?

Enlig factors influencing flame speed.

Define alternate fuels. Enlist at least five alternate fuels.
Explain alcohol as an alternate fuel.

What are semisolid lubricants?

What is elastohydro dynamic lubrication? 2x10
PART-A

What are different kind of fuels used I.C. engine? Discuss merits and demerits of

liquid fuel. 15

How I.C. engine fuels are rated? 5

Define and discuss:

i) Fire and flash point.

i) Cloud and pour point of lubricant. 5

Draw a neat labeled sketch of Bomb Calorimeter and explain its working. 15

Explain various stages of combustion in S| engine, elaborating the flame front

propagation. 10

What is ignition delay period? Explain the effects of various engine variables on Sl

engine. 10
PART-B

Discuss advantages and disadvantages of using hydrogen as fuel in IC engine. 10
Discuss use of LPG as an alternate fuel. Compare its adantages and

disadvantages with petrol. 10
How lubricants are classified? Explain their properties. 10
Discuss synthetic oils and their important characteristics. 10

Write short notes on:

a)
b)

Boundary lubrication.
Extreme pressure lubrication. 10x2
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Time:

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

End Semester Examination, Dec. 2015
B. Tech.i Fifth Semester
AUTO ELECTRICALS AND ELECTRONICS (AU -503)

3 hrs Max Marks: 100
No. of pages. 1
Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions

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

a) Describe the function of generator, DC generator, and Alternator.

b) Draw a wiring diagram of charging system and name its components.

c) Define battery ratings. Enlist commonly used battery rating.

d) What is the function of commutator and slip rings?

e) Define electromagnetic interference and compatibility.

f) What do you mean by firing order? Enlist various firing order for 4-stroke, 4-
cylinder petrol engines.

g) Define OBD and its function.

h) What is spark advance mechanism? What are its types?

i) What is the function of circuit breaker, printed circuits and plastic fiber optics?

J) What is the purpose of horn relay? 2x10
PART-A
a) What is the primary source of electrical energy in a vehicle? Discuss its principle
and working. 8
b) Draw a neat labeled sketch of battery ignition system of 4 -stroke, 4 cylinder SI
engine and explain functions of each component. 12

a) What are the different types of batteries used in automobile? Explain briefly the

construction and working of Nickel-Iron battery. 12
b) Discuss the advantages of alkaline batteries over Lead acid battery. 8
a) Discuss importance of cranking motor drives mechanism. 8
b) Differentiate between DC generator and alternator. 6
c) Define and discuss principles of simple motor. 6

PART-B

a) What is the function of ECU? Discuss various inputs and outputs of ECM. 12
b) Explain in brief i) Microprocessor i) Memory 8

Explain the following:

a) Compare battery coil ignition system and magneto coil ignition system. 8
b) Draw a neat labeled sketch of spark plug and explain its construction and working.
12

a) What do you understand by the term cable color code? Classify automobile cables.
12
b) Draw a wiring circuit of horn system and explain its working. 8
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End Semester Examination, Dec. 2015
B. Tech.i Fifth Semester
AUTOMOTIVE COMPONENT S 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

Q.1

Q.2

Q.3

Q.4

Q.5

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

a) What is endurance limit stress?

b) What is meant by stress concentration?

c) Write the expression for the effect of surface factor under bending load.
d) What are the desired properties of a good lubricant?

e) What are the different types of bearing, describe shortly each?

f) Write the Lewis equation?

g) Define addendum and deddandum.

h) Why cylinder liners are used?

i) State the function of piston rings.

}) What are the different forces acting on connecting rod? 2x10
PART-A
a) Derive the expression for Soderberg criterion for combination of stresses under
reversed bending loading for brittle materials. 10

b) Find the maximum stress concentration induced in a rectangular plate
60mm3 10mm with a hole of 12mm diameter and subjected to tensile load of

12 KN . The value of th eoretical stress concentration factor is 2.5. 10

a) Derive an expression for the shafts subjected to combined twisting moment and
bending moment. 10
b) A pair of wheels of a railway wagon carries a load of 50kN on each axle box,

acting at a distance of 100mmr outside the wheel base. The gauge of the rails is
1.4m. Find the diameter of the axle between the wheels, if the stress is not to
exceed 100MPa. 10

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

for which the absolute viscosity at 55°C=0.017kg/ms; ambient temperature of
oil= 155C, maximum bearing pressure for the pump= 1.5 N/mn? . Also calculate the

mass of the lubricating oil required for artificial cooling, if rise o f temperature of oil be
limited to 10°C. Heat dissipation coefficient= 1232W/m? /*C .

Take ZN/P =28 and g =0.0013 20

PART-B

The following particulars of a single reduction spur gear are given: Gear ratio=10:1;
Distance between centres=660mm approximately; Pinion transmits 500kW at 180C
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Q.6

Q.7

rpm; involute teeth of standard proportions (addendum =m) with pressure angle of
22.5% permissible normal pressure between teeth= 175N per mm of width.

Find:

a) The nearest standard module if no interference is to occur;

b) The number of teeth on each wheel;

c) The necessary width of the pinion;

d) The load on the bearings of the wheels due to power transmitted. 20

For a single acting four stroke engine, Max gas pressure=5N/mnt; Fuel
consumption=0.15kg per brake power per hour, cylinder bore=100mm;
stroke=125mm; Mechanical efficiency-=80%; HCV of fuel= 423 103kJ/kg;

Speed=2000 rpm. Design a cast iron piston, if any other data required for the design
may be assumed.
20

Design for the big end bearing, piston pin or small end bearing and | -section of the
connecting rod an I.C. engine running at 1800 rpm and developing a maximum

pressure of 3.15N/mnf. The diameter of the piston is 100m; mass of the
reciprocating parts per cylinder 2.25kg; length to connecting rod 380mm; stroke of
piston 190mm and compression ratio 6:1. Take a factor of safety of 6 for the design.

Take length to diameter ratio for big end bearing as 1.3 and small end bearing as 2
and the corresponding bearing pressures as 10N/mn? and 15N/mn? . The density of
material of the rod may be taken as 8000kg/m® and the allowable stress in the bolts
as 60N/mnt and in cap as 80N/mnt . The rod is to be of | -section for which you can
choose your own proportions. Use Rankine formula for which the numerator constant
may be taken as 320N/mnt and the denominator constant 1/7500. 20
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End Semester Examination, Dec. 2015
B. Tech.i Fifth Semester
DESIGN OF AUTOMOBILE COMPONENTS (AU-601)

Time: 3 hrs Max Marks: 100

No. of pages. 2

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions

Q.1

Q.2

Q.3

Q.4

Q.5

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

a) What are various factors affecting fatigue strength?

b) Explain stress concentration phenomenon.

c) What type of stresses are induced in shafts?

d) How shafts are formed?

e) Define the term: static equivalent load.

f) What is the usefulness of gears over the belt and chain drives?
g) What is meant by reliability of bearing?

h) What is splash lubrication system?

i) Define wear tooth and static tooth load.

J) What is the function of connecting rod in an IC engine? 2x10
PART-A
a) Write a note on the influence of various factors of the endurance limit of a ductile
material. 5
b) Explain the terms:
i) Fatigue 4
i) Notch sensitively 3
iii) Variable loading 3
c) Explain the Minero6s equation for finbt

a) Derive an expresdon for the shafts subjected to combined twisting moment and

bending moment. 15
b) A hollow shaft has greater strength and stiffness than solid shaft of equal weight.
Explain. 5

a) Enumerate advantages of rolling contact bearings over sliding contact bearings. 5
b) The thrust of propeller shaft is absorbed by 6 collars. The rubbing surface of these
collars have outer diameter 300mm and inner diameter 200mm. If the shaft runs

at 120 rpm the bearing pressure amounts to 0.4 N/mn? . The coefficient of friction

may be taken as 0.05. Assuming that the pressure is uniformly distributed,
determine the power absorbed by collars. 15

PART-B

A pair of straight teeth spur gear is to transmit 12 kW at 300 rpm of the pinion. The
speed ratio is 3:1. The allowable static stresses for gear of cast iron and pinion of
steel are 60 MPa and 105 MPa respectively. Assume the following number of teeth of
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Q.6

Q.7

45 and tooth form factor

pinion=16, face width=14 m, velocity factor (c, )=

45+v
(y)=0.154- __ 0912
No.of teeth
Determine: a) Module b) Face width c¢) Pitch dia of gears. 20

A four-stroke diesel engine has the following specifications; Brake power=5 kW,
speed=1200 rpm; indicated mean effective pressure=0.35 N/mm 2; mechanical
efficiency=80%.
Determine: a) Bore and length of the cylinder

b) Thickness of the cylinder head

c) Size of studs for the cylinder head 20

Write short notes on:

a) Design consideration of a piston.

b) Forces acting on a connecting rod.

c) Various types of cylinder liners

d) Methods and materials used in manufacture of crankshaft. 5x4
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End Semest er Examination, Dec. 2015
B. Tech.i 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 . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

Q.5

b)

Why is maintenance important?

Enumerate importance criteria for a service station layout planning.
What is function of a wheel balancer?

Define cylinder bore taper and ovality.

What is the function of ECU?

Describe fuel injection pump calibration.

Define clutch slipping and clutch drag.

What is the function of gear box? Enlist types of gear box.
Define castor, camber, KPI and toe-in.

What is tyre rotation and why it is necessary?

2x10

PART-A

Discuss advantages and disadvantages of a private service station and a company
owned service station.
15
Explain warranty reimbursement policy in brief.
5

Explain with the help of a neat sketch functions of 4 hand tools and 4 measuring
tools.
8
Why wheel balancing is necessary? How a wheel is dynamically balanced on wheel
balancing machine?

12

Write short notes on:

a)
b)

c)

Engine compression test.

6

Engine leak test.

6

Cylinder boring and honing.
8

PART-B

Explain possible fuel fault for the following symptoms:

a)
b)
c)

Engine rotates but does not start.
Engine difficult to start.
Engine starts but stops immediately.
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Q.6

Q.7

d) Engine runs at irregular idle speed.
5x4

a) Why clutch free play is necessary? How it is adjusted in a vehicle?
8
b) Discuss dismantling, inspection, repair and assembly of 4 speed synchromesh gear
box.
12

a) Explain different methods of brake bleeding.
12

b) Explain procedure for service/repair of master cylinder of a vehicle.
8
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End Semester Examination, Dec. 2015
B. Tech.i Seventh Semester
AUTOMOTIVE POLLUTION AND ITS CONTROL (AU -610)

Time: 3 hrs Max Marks:

100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulso ry. Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

What do you mean by global warming?

What are operating variables?

Define dehydrogenation, polymerization and agglomeration.

What is NOx? Enlist other harmful gases present in exhaust gas?

Enlist types of hydrocarbon emission.

Define compression ratio, displacement (piston) crevice zone and combustion
chamber configuration.

What is noise pollution?

How A/F ratio effect on NOx emission?

What do you mean by green house effects?

Define FID (Flame ionization detector) and NDIR (Non dispersive infrared

analyzer).
2x10
PART-A
What is environment pollution and environmental pollutant?
10
How pollution affects atmosphere? Explain.
10

Discuss engine design and operating variables affecting pollution.
10

b) Discuss NOx formation in S.I engine.

10
a) Discuss polynuclear and polycyclic H.C.

10
b) Explain cyclic or ring compounds and its types.

10

PART-B
What is smoke? Discuss different types of smoke and factors affecting smoke
formation.
20

What causes NOx formation in S.I. engine? Explain the effects of following on NOx
emission:
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i) A/F ratio i) Spark advance lif) Combustion chamber configuration

20

Q.7 a) Write a short note on smoke meter.

10
b) Write a short note on flame ionization detector.

10
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End Semester Examination, Dec. 2015
B. Tech.i Seventh Semester
MEASURING TECH NIQUES (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 . Each question carries equalmarks.

Q.1 Explain following terms in detail with neat sketches wherever required:
a) Range and span.
b) Sensitivity and resolution.
c) Active and passive transducer.
d) Prony brake dynamometer.
e) Transfer characteristic of a transducer.
f) Bourdon tube.
g) Basic principle of temperature measurement.
h) Total radiation pyrometer.
) Function of O0Growler 6.
) 6Camberd and O6Castord and its importance.
2x10

PART-A

Q.2 Afirst order system, when subjected to a step input, has a temperatur e rise of 25 °C
after one hour and 37.5 °C after two hours starting from cold conditions. Calculate
the final steady state temperature rise and the thermal time constant.

20
Q3 Explain the construct i-vanablain differenbat Kk r ags fod r nde
(L.V.D.T.). How the magnitude and directi
L.V.D.T. is detected.
20

Q.4 What are dynamometers? How are dynamometers classified? Explain the advantages
and limitations of each.
20

PART-B

Q.5 Define pressure. What is it due to? How is it different from stress? Define absolute,
gauge and vacuum pressures.
20

Q.6 List any five physical properties of matter which are used to measure temperature and

explain working principle of any two with neat sketches.
20
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Q.7 What instruments are used for linear and angular measurements? Discuss application
of few with suitable example.
20
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End Semester Examinatio n, Dec. 2015
B. Tech.i Seventh / Eighth Semester
COMPUTER AIDED VEHIC LE DESIGN (AU-802)

Time: 3 hrs Max Marks: 100
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1 a) Whatis the importance of air fuel cycles used for IC engine?
b) What are the desirable properties of a good IC engine fuel?
c) How the car bodies are classified?
d) Indicate the special features Limousine and Estate cars.
e) What is meant by lift and pitching?
f) Name different flow visualization techniques.
g) Define the term, Rolling Moment.
h) Describe two practical objective of aerodynamics.
i) List various body trim items.

J) Whatis a F.R.P.? Indicate its merits and demerits as body material. 2x10
PART-A
Q.2 a) Explain how increasing number of cylinders for same capacity engine affect its
performance. 10

b) What are the various materials used for manufacturing of IC engine parts? How
their selection affects enginedbds perl®or ma

Q.3 a) Explain in details various methods of improving visibility of a vehicle. 10
b) Explain various safety equipments of a vehicle. 10

Q.4 a) What are the various aerodynamic forces and moments that act on car body? 10
b) Explain how air flow visualization test can be conducted using wind tunnel. 10

PART-B

Q.5 a) What is top end power? Explain why there is variation in power curve of a vehicle.
10

b) How gear ratio of a vehicle can be selected from the performance curve of a
vehicle? 10

Q.6 Discuss pv diagrams of Otto and diesel cycle. Derive efficiency and mean effedive

pressure for Otto cycle. 20
Q.7 a) Explain the painting procedure adopted for a car. 10
b) Explain the usage of various plastics in vehicle body construction. 10
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End Semester Examination, Dec. 2015
B. Tech.i First/ Second Semester
ELEMENTS OF BIOTECHNOLOGY (BT-101A)

Time: 3 hrs Max Marks:

100

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Briefly answer:

How gene cloning is helpful?

Define cell.

Draw a well labeled diagram of golgi bodies.

Why are chromosomes called hereditary vehicles?

Define bioethics.

Enumerate applications of gene bank.

How genetic disorder occurs in human?

What are the entrepreneurship potentials of biotechnology?
Enlist applications of cryopreservation.

Enumerate the applications of stem cell.

2x10
PART-A
Draw a well labeled diagram of animal cell.
10
Enlist five differences between mitosis and meiosis.
10
Discuss evolution of life.
5
What are different theories and evidences?

15

Describe various types of chromosomal aberrations.
15

What are induced mutations?

5

PART-B

Discuss DNA replication with a suitable diagram.
15

Enumerate five applications of gene bank.

5

Desciibe the procedure for DNA fingerprinting.
10

How DNA fingerprints helps in crime detection?
10
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Q.7 a) Enlist the importance of biotechnology in human health and its commercial and
entrepreneurship potentials.
12
b) Elaborate the biosafety risk classification and its significance.
8
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End Semester Examination, Dec. 2015
B. Tech.i Second Semester
BIOMOLECULES (BT -201)

Time: 3 hrs Max Marks:

100

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

Q.5

Answer briefly:

b)

What is the significance of hydrophobic interactions in biological systems?
How does a peptide bond form?

Mention the role of dialysis in protein purification.

What is co-enzyme? Give one example.

How does pH affect enzyme activity?

Give Haworth formula for glucose.

Whyissucose called 6invert sugar 6?
What are essential fatty acids?

What is the importance of base complimentarity?

Enlist the functions of mMRNA.

2x10
PART-A
Elaborate the Bronsted-Lowry concept of acids and bases.
10
Give description of a biological buffer system and mention its physiological
importance.
10

Discuss the electrochemical properties of amino acids.
10

Explain different types of chemical bonds involved in protein struct ure.
10

Give broad classification of enzymes and enumerate their biological functions.
10
Explain the allosteric regulation of enzyme with an example.

10
PART-B
Describe the structure, properties and biological role of any one
homopolysaccharide.
10
Mention the mechanism of mutarotation in monosaccharides.
10
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Q.6

Q.7

Write notes on (any two ).

a)
b)
c)

a)

b)

Prostaglandins.
Hydrolysis of fats.
Cholesterol.

10x2

Discuss the salientfeatures of Watson-Crick model of DNA.
10

Draw a comparison among A, B and zDNA.
10
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End Semester Examination, Dec. 2015
B. Tech.i Second Semester
GENETICS AND CYTOGENETICS (BT -202)

Time: 3 hrs Max Marks: 100
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1 a) Define gene interaction.
b) What is penetrance and expressivity of a gene.
c) Differentiate between test cross and back cross.
d) Describe genotype and phenotype.
e) Define nucleosomes.
f) How we can calculate recombinant frequency?
g) Explain pleiotropy.
h) Write down note on SAT chromosome.
i) Define reciprocal cross.

J) What is genetic drift? 2x10
PART-A
Q.2  Write short notes on:
a) Mendal 6s | aw of independent assortmelft wi
b) Incomplete dominance and co-dominance. 10
Q.3 a) Describe structural and numerical aberrations in chromosomes? 10
b) Explain chromosomal theory of inheritance. 10

Q.4 Explain the following:

a) Polytene chromosomes with diagram. 12

b) Repetitive and non-repetitive DNA. 8
PART-B

Q.5 a) Explain coupling and repulsion theory of linkage. 8

b) Write down detail note on gene mapping by taking suitable example. 12

Q.6 a) Describe maternal effect and maternal inheritance by taking suitable example. 15

b) Write down note on cytoplasmic inheritance by endosymbiont. 5
Q.7 a) Write down the method for determining gene frequency. 10
b) Explain quantitative inheritance. 10
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Time: 3 hrs

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

End Semester Examination, Dec. 2015
B. Tech.1 Third Semester
CELL BIOLOGY (BT -301A)

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

Answer briefly:

a)
b)
c)

Write down basic properties of cell.

Describe functions of ribosomes.

Explain the concept of fluidity of membrane.

Define cellular compartmentation.

Write down two functio ns of secondary messengers.
Define apoptosis.

Write down names of different cell adhesion molecules.
What are viral oncogenes?

What are the structural proteins of muscles?

Define receptors.

PART-A

Explain with a diagram the cell membrane and its permeability
Describe cell fractionation.

Discuss structure and functions of intermediate filament and microfilaments.

Write down a note on biogenesis of Golgi complex.

Explain the discovery, structure and functions of mitochondria.
Describe the cell cycle and its regulation.

PART-B

Explain general principle of cell signaling with a neat diagram.
What do mean by convergence and divergence of signals?

Describe the phenomena of cell interaction.
Discuss different types of cancer in detail.

Write down regulation of muscle contraction.
Explain resting and action membrane potential in detalil.

10x2
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End Semester Examination, Dec. 2015
B. Tech.i Third Semester
MICROBIOLOGY (BT-302 / BT-302A)

Time: 3 hrs Max Marks:
100
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1 Briefly answer:
a) What is the importance of Bergeys manual in bacterial classification?
b) What are the contributions of Beijerinck in the field of microbiology?
c) How archaebacterial cellwall differs from the eubacterial wall?
d) How years are different from molds?
e) What is turbidostat?
f) Differentiate between an antiseptic and a disinfectant.
g) What is the difference between F*X F~ and Hfr X F~ ?

h) How much energy is captured in glycolysis?
i) How effectiveness of sterilization using moist heat is monitored?
J) What are auxotrophs?

2x10
PART-A
Q2 a Louis Pasteur is regarded as fAFather of

7

b) Give a brief description of numerical taxonomy.
7

c) What are the contributions of Robert Koch in the field of microbiology?
6

Q.3 a) Compare the structure of the cell walls of gram-negative and gram-positive
bacteria. Where and how lysozyme and penicillin act to disturb the cell wall?
14
b) What are capsules and how are they important to a bacterium?
6

Q.4 a) Draw a typical bacterial growth curve. Label the stages of growth and briefly
describe what processes are occurring in each stage.
8
b) How continuous culture is different from a synchronous culture? How they can be
obtained?
12

PART-B

Q.5 Briefly describe the three major processes of bacterial genetic exchange.
20
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Q.6

Q.7

Briefly explain the following:
a) Pentose phosphate pathway.
8
b) Photosynthesis.
12

a) What is the principle behind sterilization using moist heat and how is it carried
out?
10
b) List down the characteristics of an ideal chemotherapeutic agent.
10
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End Semester Examination, Dec. 2015
B. Tech.i Third Semester
BIOCHEMISTRY (BT-303B)

Time: 3 hrs Max Marks:

100

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

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

g9)

a)

b)

What are the main properties of water that make it so special for life?
\:that Is a buffer capacity?

aow essential amino acids differ from non essential amino acids?
?[;ifferentiate between reducing and non reducing sugars with an example.
3

Write a short note on classification of lipids.
3
How nucleoside is differ from nucleotide?
3
What are ketone bodies?
2
PART-A
Explain Hasselback and Henderson equations and its implications.

10
Write a note on secondary structure of protein.
10

Differentiate between the following:

a)
b)
C)
d)

Starch and Glycogen.
Sphingolipids and Steriods.
Cellulose and Chitin.
Aclyglycerol and Terpenes.
5x4

Write short notes on the following:

a)
b)
c)
d)

Properties of purine and pyrimidine.
Isoenzymes.

Competitive inhibition.

Biologically important nucleotides.
5x4

PART-B
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Q.5

Q.6

Q.7

a) What are first and second law of thermodynamics?
10

b) How ATP is participate in metabolic network?
10

Explain in detail Nitrogen excretion and urea cycle.
20

a) What is TCA cycle? How TCA cycle is regulated?
10

b) Comments on inhibitors and uncouplers of oxidative phosphorylation.

10
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End Semester Examination, Dec. 2015
B. Tech.i Third Semester
BIOCHEMISTRY (BT-303C)

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

Q.2

Q.3

Answer briefly:

What do you mean by catabolism? Explain with the help of an example.

What is the role of glutamate in amino acid catabolism?

Write down the structure of urea and the source of nitrogen and carbon in urea
formation.

What do you mean by Krebods bicycle?
Where does glycolysis, glyoxylate cycle, TCA cycle and ETC occur in cell?

What do you understand by glucose priming? Why does it occur in glycolysis?
Why do muscles produce lactate in limited oxygen supply?

Name the only enzyme of TCA cycle that is membrane bound. Write the reaction
performed by this enzyme.

Why the oxidative phase of pentose phosphate pathway is important in liver and
lactating mammary glands?

Name the enzymes/complexes nvolved in electron transport chain.

2x10

PART-A

Define metabolic reactions and what is the role of ATP cycle in such reactions.
5
With the help of an example differentiate between oxidative and substrate level
phosphorylation.
5
What do you mean by in-born error in metabolism? Write down the causes,
symptoms and therapy for phenylketonuria.
10

Elaborate any four in the following with an example.

a)
b)

c)

d)

Write the reaction and enzyme that generates NADH in glycolysis pathway.
Name the enzyme that splits six carbon molecule into 2 three carbon molecule in
glycolysis. Write the reaction also.
Write down the components of pyruvate dehydrogenase complex. What are the
advantages of multi-enzyme complex? How the cell regulates the activity of
pyruvate dehydrogenase complex?
Which reactions of TCA cycle are bypassed in glyoxylate cycle?
Write down the step reactions that produce NADPH in pentose phosphate
pathway.

5x4
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Q4

Q.5

Q.6

Q.7

a)

b)

Delineate the urea cycle and name the scientist who discovered it?
10

Explain the metabolism of aromatic amino acids with an example.
10

PART-B

Write short notes on:

a)

b)

Ketone bodies.

Utilization of fat for energy production.

How is glycerol of triglycerides converted into glycolytic intermediates?
Uncouplers and inhibitors of election transport chain.

5x4

With the help of an example write down the synthesis of pyrimidine nucleotide.
10

Write in details the various steps involved in electron transport chain.
10

Write down in detail about the steps involved in oxidation of odd carbon fatty
acids.
15
Name the scientist who gave chemiosmotic theory. Write its postulates.
5
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End Semester Examination, Dec. 2015
B. Tech.1 Third Semester
GENETICS (BT -304A)

Time: 3 hrs Max Marks: 100

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Briefly answer:

a)
b)
c)

b)
a)
b)
a)

b)

a)
b)

a)
b)

What is polygenic inheritance?

Define recombination frequency.

What are homozygous and heterozygous conditions?

Differentiate test cross with back cross.

Briefly describe the structure of polytene chromosome.

What is positive and negative supercoiling?

What is the difference between a missense mutation and a nonsense mutation?
What are chromosomal disorders?Give an example.

What is genetic map unit (m.u.) of a centimorgan?

Write the genotypic and phenotypic ratios of F2 generation in a dihybrid cross
experiment. 2x10

PART-A

In cattle, RR=red, Rr=roan and rr=white. What are the predicted color
phenotypes and their frequencies for the offspring from crosses between:

i) ared bull and a white cow.

i) ared bull and a roan cow.

iii) aroan bull and a roan cow. 5x3
Explain incomplete dominance with an example. 5
Differentiate between the X-Y and X-0 systems of sex determination. 8
Describe different types of aberration caused due to change in chromosome
number. 12
When stretched, a single set of human chromosomes will be over 1 meter long,
yet the cell éds nucleus is only 2 to

compacted to fit in? 12
Eukaryotic genomes vary substantially in size, explain how this variation arises. 8

PART-B
Discuss the role of chloroplast and mitochondria in cytoplasmic inheritance. 12
Comment upon the chemical mutagens and their effects in detail. 8
Write short notes on:

Hardy Weinberg law. 7
Multiple factor hy pothesis. 6
Gene pool and gene frequency. 7

c)
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Q.7 a) Discuss some of the main human diseases which have a genetic basis. Discuss the

biochemical basis wherever known for genetic disease. 15
b) Derive the possible blood groups of children where the parents have the blood
groups AB and O. 5
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End Semester Examination, Dec. 2015
B. Tech.i Third Semester
BIOANALYTICAL TECHNI QUES (BT-305B)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5
Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Answer briefly:

What is a calibration curve?

What limits the resolution in light microscopy?

Mention the function of a thermionic electron gun in electron microscope.
Define isopycnic point.

Give examples of any two polar solvents.

What is the principle of Gel filtrati on?

g) What is native-PAGE?

h) Mention the advantages of 2-D Gel electrophoresis.

i) What does an IR-finger print reveal?

j) Briefly explain the use of autoradiography. 2x10
PART-A

a) Describe a statistical method of assessment of precsion of an analytical

instrument. 10

b) What kind of errors affect precision and why? 10

a) Differentiate between dark field and bright field microscopy. 10

b) Explain the functionary of a fluorescence microscope. 10

Write notes on:

a) lon exchange chromatography. 10

b) Selection of chromatographic systems. 10
PART-B

What is discontinuous electrophoresis? Describe the process of SDSPAGE. 20

Discussthe use of UV-VISIBLE spectroscopy in qualitative and quantitative estimation

of biomolecules. 20
a) Discuss the exponential nature of radioactive decay. 10
b) Elaborate the working of scintillation counters. 10

76/3



End Semester Examination, Dec. 2015
B. Tech.i Third Semester
BIOCHEMICAL CALCULAT IONS (BT-306B)

Time: 3 hrs Max Marks:
100
No. of pages. 2
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1  Answer briefly:
a) Convert 10kmvhr/s to m/s’.

2

b) Balance the following equation: NH, NO,(s) - N, (g)+0O, (g)+H,0(9)
2

c) Define and give units:
i) Enthalpy i) Heat of formation
4

d) Give the properties and nuclear reactions occurring in:
i) a decay ii) b decay
4

e) What is the MW of DNA that codes for a protein of MW 60,0007
3

f) Give units of:
i) Velocity V of enzymatic reactions i) Michaelis menten constant
2

g) Explain the principle of SDSPAGE electrophoresis.
3

PART-A
Q.2 a) Explain the following measures of concentration:

i) PPM i) Mole fraction
i) Molarity Iv) % wiw
8

b) Calculate the concentration expressed in %w/v of a 0.1 M solution of HCI.
5

c) Derive HendersonHasselbalch equation. Explain the signifcance of the same.
7

Q.3 a) Consider the following equation:
CH,(9) +20,(9) - CO,(g) +2H,0(1)
What volume of CGO, is produced when 180g of CH, burns?

7
b) Define:
i) Limiting reactant i) Degree of completion
iii) Selectivity of the reaction iv) Yield
8
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Q.4

Q.5

Q.6

Q.7

b)

b)

c)

How many grams of NO are produced if 4 moles of ammonia are burned in 20
moles of oxygen?
2NH, +0O, - 2NO+3H,

5

Compare heat capacities of solid liquids and gases giving adequate explanation.
7

Find the DH for the reaction below, given the following reactions a, b and ¢ and
subsequent DH values: 2CO, (g) +H,0(g) - C,H,(g) +5/20,(9)
) C,H,(9)+2H,(9)- C,Hq(9) DH =-94.5kJ
i) H,0(g)- H,(g)+1/20,(g) DH =71.2kJ
i) C,Hs(9)+7/20,(g)- 2CO,(g)+3H,0(9) DH =-283kJ
7
Suppose a piece of iron with a mass of 21.5g at a temp of 1000°C is dropped

into an insulated container of water. The mass of the water is 1320g and its
temperature before adding the iron is 20.0°C. What will be the final tempe rature
of the system? Specific heat of iron is 0.449%kJ/kg°K and water is
4.184kJ/kg°K. 6

PART-B

The activity of a certain radionuclide decreases to 15% of its original value in 10
days. Find its half-life (t,,,).

5

Draw and explain the titration curve of amino acid glycine.

7

Predict the order of elution when a mixture containing the following compounds is
passed through a gel chromatography column that excludes all proteins of MW
200,000 and higher: cytochromoe c¢ (MW =13000, tryptophan synthetase

(MW =117,000, hexokinase (MW =96,000. ATP sulfurylase (MW =44Q0000,
glucose oxidase (MW =154000 and Xanthine oxidase (MW = 300000 .
8

Explain the design and working of a spectrophotometer.

8

A solution containing 1g/l of a substance in a 1 cm cuvette transmits 80% of the
incident light of certain wavelength. Calculate the transmission of a solution
containing 3g/l of the substance. If the molecular weight of the compound is 250,
calculate the molar extinction coefficient a,,.

7
Explain in brief the structural analysis of carbohydrates.
5

For an enzyme (5, M), the following initial velocities have been reported depending
on the substrate concentration:

| [Substrate], mM | Velocity, Vo, MM S-1 |
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0.02 10.83
0.04 18.57
0.07 26.76
0.1 32.5
0.15 39

0.2 43.33
0.3 48.75
0.5 54.17
0.7 56.88

a) Draw a MichaelisMenten plot for this enzyme.

b) Draw a Lineweaver-Burke plot for this enzyme.

c) Determine Km and Vmax for this enzyme.

d) Calculate the catalytic constant and the catalytic efficiency for this enzyme.

20
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Time:

100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

End Semester Examination, Dec. 2015
B. Tech.i Third Semester
CONCEPTS IN IMMUNOLO GY (BT-307)

3 hrs Max Marks:
No. of pages. 1
Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions

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

a) Differentiate between innate and acquired immunity.
b) Draw the structure of granulocytes.
c) What are characteristics of antigen?
d) Discuss the function of cytokines.
e) Explain the principle of ELISA.
f) Whatis DTH?
g) Write a brief note on DNA vaccine.
h) Which chromosomes in humans and mouse have genes for MHC?
i) Define autoimmunity.
j) How hybridomas are prepared?
2x10

PART-A

a) Discuss the structure and function of lymphoid organs.
10

b) How innate immunity plays role to fight against infection?
10

Define antibody. Explain the structure and function of all types of immunoglobulins.
20

Write notes on the following:

a) Heavy chain genes rearranygernents.
10

b) MHC.
10

PART-B

Write notes on following:

a) Immuno therapy of infectious diseases.
10

b) Monoclonal antibodies.
10

Discuss principle, procedure and application of following techniques:
a) Immunofluorescence.
7

80/3



Q.7

b)

b)

RIA.

7

Immunoelectron microscopy.
6

Differentiate between tumor specific antigen and tumor associated antigen. What
cellular mechanism enables the immence system to recognize cancer cells?

10
Define hypersensitivity. Discuss the mechanism of immediate and delated type
hypersensitivity in detail.

10
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End Semester Examination, Dec. 2015
B. Tech.i Fourth Semester
MOLECULAR BIOLOGY (B T-401A)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Briefly answer the following:

a)

b)

What are the two bacterial enzymes responsible for control of super coiling in
lining bacteria?

What do you understand by unique and moderately repetitive sequences in
eukaryotic genome?

What is replisome? Why is it important in process of replication?

What is the importance of RNA primer in replication process?

What is the role of RNA polymerase? Give is components alongwith their
significance.

What is spliceosome? Give its action and significance.

What is the role and significance of Ribozymes?

What do you understand by the terms negative and positive control in Opero
model?

Which component of protein synthesis is the scaffold to receive ERNA and how
does it do so?

What is the organization of the retro elements? 2x10
PART-A
How do nucleosomes become closely associated to form 30 mm fibre and further
into radial loop domains? 10
What are the unique features of DNA structure? Who were the scientist to discover
it and how? 10
What are Okazaki fragments? How are they formed? Why are they necessary in
replication process? 10
How are the ends of eukaryotic chromosomes replicated? 10
How is eukaryotic transcription initiated and proceeds or elougates? Give unique
features of the process. 10
How are eukaryotic pre-mRNAs are processed within nucleus to obtain mature
MRNA? 10
PART-B

What is role of lac operon in lactose metabolism? How is it regulated by an activator
protein? 20

What is the structure of tRNA? Give its role in protein synthesis. How does it
coordinate with other components of protein synthesis machinery? 20
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Q.7 What are transposable elements? Who identified them and how? What influence do
they pose on mutation and evolution? 20
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End Semester Examination, Dec. 2015
B. Tech.i Fourth Semester
IMMUNOLOGY (BT -402A)

Time: 3 hrs Max Marks: 100

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is com pulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Briefly answer:

a)
b)
C)
d)

e)
f)
g9)
h)
i)
)

Describe the different main categories of professional antigen presenting cells.

The T cell is said to be class | restricted. What does this mean?

Differentiate between allotypic determinants and idiotypic determinants.

Where are the CDR regions located on an antibody molecule and what are their
functions?

What are the advantages and disadvantages of live attenuated vaccines?

Why are the immediate reactions immediate and the delayed type delayed?

What do you mean by opsonization?

What is prozone effect?

How autograft differs from allograft?

Explain the development of the severe hemolytic disease of the newborn

(erythroblastosis fetailis). 2x10
PART-A
How do cells of the innate immune system contribute to activation of adaptive
immune responses? 10
Discuss the structure and function of a lymph node. 10
Represent diagrammatically the differences in the structure of MHC class | and
class Il molecules. 8
Describe the organization of immunoglobulin germ-line gene segments in light
chain. How this light chain DNA undergoes rearrangements? 12
Give an account of different antigenic determinants on immunoglobulins. 10
What are the functions of complement? How complement activation occurs via
alternate pathway? 10
PART-B

Give an account of the immune response to extracellular and intracellular bacteria.
Also discuss the mechanisms through which bacteria can effectively evade the host
defence. 15
List down the applications of monoclonal antibodies. 5
What is the principle of immunofluorescence? List down the various fluorochromes
that are used in immunofluorescence assays. 14
How competitive ELISA is used to detect the presence of an antigen in clinical
sample? 6
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Q.7 a) Listdown the properties of an ideal vaccine. How DNA vaccines raises both cellular
and cell mediated immunity? 12
b) Explain the hypersensitive reaction induced by poison oak in sensitive individuals.
8
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End Semester Examination, Dec. 2015
B. Tech.i Fourth Semester
INDUSTRIAL MICROBIOL OGY (BT-403)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Answer briefly:

a) Differentiate between primary metabolites and secondary metabolites.

b) Differentiate between Auxotrophs and phototrophs.

c) Differentiate between Feedback inhibition and feedback repression.

d) Define parasexul cycle.

e) What is Bt-toxin? 2x10

PART-A

a) Draw a well labeled diagram of a fermenter and explain the func tion of impeller,
baffles and sponger in a fermenter. 10

b) Give in detail the range of fermentation process. 10

Explain the improvement of industrial microorganisms using recombinant DNA

approaches. 20

a) Discuss the production of vinegar on large scale through various fermentation
methods. 10

b) Give an account on industrial production of butanol. 10

PART-B

a) Define antibiotics. Explain their mode of actions. Briefly discuss the production of
penicillin antibiotic. 10

b) Explain the production of vitamin B12. 10

a) What are bio-pesticides? Why are they prefer over chemical pesticides? 10

b) What are biofertilizers? Discuss the application of biofertilizers in agricultural fields.

10

Explain fermentation economics. Give in detail the cost and investment decision in
fermentation economics. 20
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Time: 3 hrs

End Semester Examin ation, Dec. 2015
B. Tech.i Fourth Semester
BASICS OF CHEMICAL E NGINEERING (BT -404A)

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

Q.2

Q.3

Q.4

Q.5

Q.6

Answer briefly:

a)
b)

c)
d)
e)

f)
g9)

a)

b)

a)
b)

a)

b)
c)

a)

b)

What is residence time distribution?

State the difference between instantaneous rate and average rate of reaction.
State Stefan-Boltzmann equation for heat transfer.

Give a brief account of factors that affect convective mass transfer coefficient.
Enlist any two commonly employed adsorbents. What types of interactions exi
between adsorbent and adsorbate?

How can segregation in blended solids be minimized?

Define: i) Systematic error i) Manual error

PART-A

The following set of data was obtained by the method of initial rates for the
reaction: 2HgCl,,, +C,07 (ag - 2Cl,, 2CQ, HgCl(3

What is the rate law for the reaction? What is the value of the rate constant? What
is the overall order?

DWW wWwNWN

EXPT [HgClL,], M C,0% | M RATE
1 0.1 0.1 1.3310°
2 0.1 0.2 52310
3 0.2 0.2 1.0310°
10
Explain the working of an ideal plug flow reactor. Derive its design equation. 10

What is the relationship between temperature and viscosity of liquids and gases? 6
Write short notes on: i) Working of manometers i) Ber noul | i 0 %4

Discuss in detail the mechanisms of heat transfer. 10
Distinguish between concurrent and countercurrent flow in heat exchangers. 5
A plane wall is constructed of solid iron with thermal conductivity 70W/m*“C,

thickness 50 mm and surface area 1m by 1m. The temperature is 150“C on one

side and 80 "C on the other side. Calculate heat transfer by conduction. 5
PART-B

Explain film theory using an example of mass transfer of solute A in two immiscible

liquids. 8

Give a detailed account of Gasliquid mass transfer. 12

Explain the following:
a) Applications of drying in process industries.

b)
c)

Selection of solvent for extraction.
Causes of segregation or demixing in solid mixes/blends.
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d) Factors affecting crystal size during crystallization. 4x5

Q.7 a) Describe in detail the components and working of a feedback control system. 12

b) Explain the principle and working of any one instrument used for measurement of
pressure. 8
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End Semester Examination, Dec. 2015
B. Tech.i Fourth Semester
THERMODYNAMICS OF Bl OPROCESSES (BT-405A)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Write short notes on:

a) Equilibrium constant.
b) Heat of reaction.
c) Enthalpy.
d) Diffusion.
e) Law of mass action. 4x5
PART-A
a) Explain first, second and third law of thermodynamics. 10
b) Wh a t IS Gi bbdos free energy? Explain
reaction. 10
a) What is Henry Law? Explain equilibrium constant (K;) for homogeneous and
heterogeneous solutions. 15
b) Write a note on phase transition. 5
a) Explain thermodynamic concept of biological systems. 10
b) Explain the concept of flux and force in detail. 10
PART-B
Define and explain the term entropy? Explain the concept of coupling in biological
processes. 20
a) Give the thermodynamics of membrane transport. Differentiate among active,

b)
a)

b)

passive and facilitated transport mechanisms. 10
What happens far from equilibrium? Explain with help of a suitable example. 10

What is epigenetic clock? How does DNA methylation rate can predict the age of

an individual? 10
Explain glycolytic oscillations in yeast cells in brief. 10
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End Semester Examination, Dec. 2015
B. Tech.i Fifth Semester
RECOMBINANT DNA TECH NOLOGY (BT-501)

Time: 3 hrs Max Marks:
100
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1 Briefly answer:

a) What are pallindromic sequences? Give an example.

b) What role do restriction enzymes play in bacteria? How do bacteria protect their
own DNA from the action of restriction enzymes?

c) What is the purpose of southern blotting?

d) Give three important characteristics of cloning vectors.

e) How are plasmids transferred into bacterial cells?

f) A microbiologist discovers a new type Il restriction endonuclease. When DNA is
digested by this enzyme, fragments that average 1,048,500 bp in length are
produced? What is the most likely number of base pairs in the recognition
sequence of this enzyme?

g) Describe what pituitary dwarfism is, what cause it, and how it can be treated.

h)y Why i snét the plasmid that contains the s
best expression vector?

2%2x8
PART-A
Q.2 a) Elaborate the different types of DNA polymerases used in recombinant DNA
technology.
10

b) What are the characteristics of restriction enzymes? How are they used to create a
recombinant DNA molecule?
10

Q.3 a) Briefly explain how an antibiotic-resistance gene and the /acZgene can be used as
markers to determine which cells contain a particular plasmid.
10
b) What are yeast artificial chromosomes? When are these cloning vectors used and
how screening of recombinant YAC is done?
10

Q.4 a) What are subtraction cDNA libraries and how are they created?
10
b) How Sanger 6s Dideoxy method of gene seque
method? Which one is better and why?
10

PART-B
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Q.5

Q.6

Q.7

Why polar molecules such as DNA and protein are unable to freely pass through the
membrane? Discuss the various physical methods employed to overcome this and aid
in gene transfer.

20

a) Discuss the tetracycline based regulation system for the production of recombinant
proteins in mammals.
8
b) Describe the different promoters used for the construction of expression vectors in
prokaryotes.
12

a) How is genetic engineering used to create bacteria capable of producing human
insulin?
10
b) What is gene therapy? Discuss the advantages and disadvantages of various viral
vectors used for gene therapy.
10
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End Semester Examination, Dec. 2015
B. Tech.i Fifth Semester
BIOREACTOR AND BIOPR OCESS ENGINEERING (BT-502)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6
Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Write a short note on the microbial and biochemical interaction with chemical
engineering.

What do you understand by multi stage system?

Enlist the major industrial fermentation products for human use and benefit.

d) What are the reasons for non ideal flow?
e) Write a note on the exit air system of bioreactors.
f) What are the antifoam agents? 3x6
g) Why do we add chelators in the medium? 2
PART-A

a) Explain upstream and downstream processing. 10
b) Batch culture and fed bed culture. 10
a) Write notes on:

i) Air lift bioreactor

i) Fluidized bed bioreactor 5x2
b) What are various kinds of flow pattern in agitated tank? 10
a) Explain the factors to be considered for developing medium for a microbial cell. 10
b) Mention some carbon sources for media formulation. 5
c) What are the effects of contamination on large scale fermentation processes? 5

PART-B

a) What is the importance of sterilization in bioprocessing? 10
b) What is meant by Del factor? Describe the calculation of the Del factor during

heating and cooling. 10
Explain in detail about various mechanisms of filter sterilization. 20
a) Write short notes on:

i) Factors affecting Kla.

i) Liquid-solid mass transfer. 5x2
b) Discuss the principle of scale up of bioprocess. 10

92/3



End Semester Examination, Dec. 2015
B. Tech.i Fifth Semester
ENZYME Bl OTECHNOLOGY (BT-503)

Time: 3 hrs Max Marks:

100

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks.

Q.1

Q.2

Q.3

Q.4

Q.5

Answer briefly:

a)
b)

Enzyme increase by decreasing the
What do you mean by salting out and how is it useful in concentratlng protein
from cell extracts?

Expand SDSPAGE and write down its principle.

Why was the need of enzymes occurred in detergent industry?

Name the enzymes used to improve the liberation of juice from the pulp.

How can enzymes be helpful in production of animal feed?

How are enzymes immobilized by entrapment method? Name the polymers used
for this purpose.

Write down the basic criteria for successful enzyme immobilization.

What is the principle of amperometric biosensor?

How can you deactivate an enzyme?

2x10

PART-A

What are protease, write its various types? Elaborate the mechanism of serine
protease functioning.

10
Write down the role of enzyme in food industry in detail.

10

Explain in detail about the various chromatographic techniques which can be used
in protein purification.
15
Explain the various methods for cell disruption during protein purification.
5

Write in detail about the surface immobilization of enzymes. State the advantages
and disadvantages of various methods.

10
Write a note on application of immobilized enzymes.

10

PART-B

What are the main components of a biosensor? Explain the principle and working
of calorimetric and potentiometric biosensor with a diagram.
10
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Q.6

Q.7

b)

b)

Enzymes are known to be helpful in various industrial processes. Explain the role
of enzymes in organic synthesis.
10

With the increased demand of enzymes in industries and daily needs, discuss the
status of enzyme business in India.
10
How are enzymes useful over chemical catalysts? List advantages of enzymes
giving examples.
10

Define the term enzyme engineering. How is it useful in creating novel enzymes?
10
Write down the principle and design of fluidized bed reactor and membrane

reactor. Give their merits and demerits.
10
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Time:

100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

End Semester Examination, Dec. 2015
B. Tech.i Fifth Semester
BIOINFORMATICS (BT-504)

3 hrs Max Marks:
No. of pages. 1
Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions

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

Answer briefly:
a) Enumerate the applications of recombinant DNA.
b) What do you mean by WAN?
c) How primary database is different from secondary database?
d) Enlist two software for homology studies.
e) What do you mean by secondary structure of protein?
f) What is the role of PDB?
g) Expand the Fasta format.
h) What are the advantages of bioinformatics?
2>x8

PART-A

a) How internet, intranet and extranet are different from each other?
10

b) Discuss history of computer generation.
10

a) What do you mean by recombinant DNA?
6
b) Discuss any DNA sequencing method.
14

a) Briefly explain NBRF/PIR format and PDB format.
10
b) What do you mean by ER diagram? Discuss different symbols used in ER digram.

10
PART-B

Align the given sequence using Smith Waterman algorithm for the given sequences
ACCGTT and AGCGGT upto trace back using +2;1 and 0 for match, mismatch and
gap penalty respectively.

20

a) When a global MSA is performed what are the observations one can make from
these sequences?
8
b) Discuss different methods used for multiple sequence alignment.
12
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Q.7  Write short notes on:
a) Protein structure predictions method.
b) Challenges faced in integration of biological data.
10x2
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End Semester Examination, Dec. 2015
B. Tech.i Fifth Semester
DOWNSTREAM PROCESSIN G (BT-505)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Write short notes on:

Characteristic features of bioprocesses
Agricultural bioproducts.

Filter aids.

Rotatory vacuum filters.

Two stage batch extraction.

Decantation.

Dialysis.

HPLC.

Microfiltration.

Product finishing. 2x10

PART-A

Write short notes on th e classification and applications of bioproducts. 8

Describe the chromatography that uses for the bioseparation on the basis of

charge. 12

What are different steps in the downstream processing of biochemical products?
10

Enlist some physicchemical basis of bioseparation. 10

Discuss the protein precipitation techniques by the addition of organic solvent. 10

b) Explain the principles of supercritical fluid extraction. What are the advantages of
supercritical fluid extraction? 10
PART-B
Briefly explain the following:
a) Plate and frame filter.
b) Batch centrifugation.
c) Broth conditioning.
d) Cross flow filtration. 5x4
a) Write the principle and working of SDS-PAGE chromatography. 10
b) Explain the principle of the affinity chromatography and use of spacer arm. 10
a) Write short notes on:
i) Crystallization.
i) Drying. 5x2
b) How the protein purification takes place by the salt precipitation method? 10
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End Semester Examination, Dec. 2015
B. Tech.i Fifth Semester
ANIMAL BIOTECHNOLOGY (BT-506)

Time: 3 hrs Max Marks:

100

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions

Q.1

Q.2

Q.3

Q.4

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

Answer briefly:
a) Explain the importance of stringent quality control for animal cell cultur e medium.

b) aow is animal cell culture medium sterilized?

C) ?)ifferentiate between normal and transformed cell types.

d) éive examples of two cell disaggregating enzymes used in primary culture.
Mention their key properties.

e) What are thg advantages of retroviral vector for preparation of transgenic animals?

f) ?)efine in-vivo and ex-vivo gene delivery systems.
s)) Explain the process of liposome mediated gene delivery using a suitable diagram.
h) \2Nhat is the mechanism of radiation carcinogenesis?
i) aighlight the commercial value of stem cells.
3

PART-A

Discuss in detail the history and scope of animal biotechnology.
20

a) Give a detailed account of preservation of animal cells. Include the following key

points:
i) Procedure. i) Cryopreservation medium.
i) Mechanism. Iv) Cooling and thawing of cells.
10
b) Discuss the different strategies applied for immortalization of cell lines.
10

Discuss the following techniques of transgenic animal production:
a) Retroviral vector method.
b) Embryonic stem cell method.
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Q.5

Q.6

Q.7

Compare these techniques with respect to their outcome, efficiency and limitations.
20

PART-B

Write detailed notes on:

a) General techniques for detection of genetic diseases.
10

b) Inducible expression vectors.
10

a) What are the common approaches for treatment of cancer?
10

b) Explain in detail the principle of antisense technology and its applications.
10

What are stem cells? Describe sources, types, isolation, culture and applications of

stem cells in detalil.
20
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End Semester Examination, Dec. 2015
B. Tech.i Sixth Semester
PLANT BIOTECHNOLOGY (BT-601)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Answer in briefly:

What are the minimum facilities needed for the development of a plat tissue
culture set up?

What are the key transformations in nitrogen cycle?

Briefly explain the embryo rescue technique.

d) What do you mean by surface sterilization of explants?
e) What do you understand by biofarming? 4x5
PART-A
a) Explain in detail the main steps involved for regeneration of plants by tissue
culture. 10
b) What is anther culture? Explain the factors influencing anther culture and its
applications in detail. 10
a) Give an account of somatic hybridization and protoplast fusion. 9
b) What is the role of polyethylene glycol in somatic hybridization? 2
c) What is soma clonal variations? Write its causes and importance in detail. 9
a) Describe mechanism of biological nitrogen fixation in detail. 10
b) Discuss edaphic, climaticand biotic factors limiting biological nitrogen fixation.
10
PART-B
a) Describe the method of genetic improvement by molecular tagging of genes in
chick pea. 10
b) What do you mean bsirrofe $1iR0lecGlar taggipd ohagronorit
traits. 10
Write short notes on:
a) Visible or morphological markers.
b) Chimeric gene vectors.
c) Gene silencing.
d) Transposable elements. 5x4
a) Explain with examples the mechanism of improvement of herbicide resistance in

plants. 10
How important are the flavanoids for the plant itself and for biotechnological
applications? 10
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End Semester Examination, Dec. 2015
B. Tech.i Sixth Semester
ENVIRONMENT AL BIOTECHNOLOGY (BT-602)

Time: 3 hrs Max Marks: 100
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1  Answer in briefly:
a) Global environmental issues.
b) Acid rain.
c) Treatment technologies for removal of nitrogen.
d) Municipal solid waste.

e) Reclamation of wasteland. 4x5
PART-A

Q.2 Disucss different types of air pollution, its effect and measurement. What do you

mean by green house effect? 20

Q.3 a) What are bioreactors? Discuss different types of bioreactors with a well labeled
diagram. 10
b) How CSTR is different from other bioreactors? 10

Q.4 a) Discuss different hazardous wastes and their treatment technologies available. 10

b) What are the different stages of composting? 10
PART-B

Q.5 a) How microbes are helpful in degradation of Xenobiotic compound? 10

b) Discuss factors affecting process of biodegradation. 10

Q.6 What are the in-site and ex-site technologies of bioremediation? Discuss factors
influencing bioremediation in detalil. 20

Q.7  Write short notes on:

a) Vermi composting.
b) Water harvesting. 10x2
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End Semester Exam ination, Dec. 2015
B. Tech.i Sixth Semester
HUMAN GENOMICS (BT-621B)

Time: 3 hrs Max Marks: 100
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1  Answer the following questions in brief:
a) Micro satellites.
b) Immunology ingene therapy.
c) Malaria.
d) Karyotype analysis.
e) Maternal-fetal incompatibility.
f) DNA markers.

NADWPAO®

PART-A

Q.2 How forward genetic approach is different from reverse genetic approach? Discuss
origin of genomics in detail. 20

Q.3 What do you mean by disease gene versus susceptibility? Discuss diseases associated

with X-chromosome. 20
Q.4 How genetic disease is detected? Explain RFLP analysis. 20
PART-B
Q.5 Discuss general rules followed in autosomal recessive inheritance. How pedigree
analysis is helpful in identification of a genetic disease? 20

Q.6 How current technology for DNA finger printing is helpful in detection of a genetic
disorder? Explain one technology with a suitable example. 20

Q.7 Enumerate the application of gene therapy in various disorders. How bone marrow
transplantation in leukemia is done? 20
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End Semester Examination, Dec. 2015
B. Tech.i Sixth Semester
VIROLOGY (BT-622B)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3
Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Answer in briefly:

b)

What do you mean by positive sense mRNA viruses?

What is receptor mediated endocytosis?

What are the principle components of a parvovirus?

The poliovirus mRNA does not have 50
cell mMRNA. How do host cell ribosomes begin translation of this message?

What are the advantages and disadvantages of DNA vaccines?

How direct electron microscopy differs from immunoelectron microscopy?

How flow cytometry is useful in virology?

How M-13 phage is used for determining the sequence of a gene?

How yeast centromeric plasmid differs from yeast replicative plasmid?

What are the different levels of ensuring biosafety while working with laboratory
animals? 2x10

PART-A

Discuss the contributions of the following in the field of virology:

i) Twort.

i) Feli x dbéHerell e.

iii) Hershey and chase. 10
How viruses can be classified? 10

Discuss the steps involved in the replication of adenovirus in a susceptible host. 20

a)

b)

Describe the mechanism of action of resistance aganst the following drugs:

i) Acyclovir.

i) Amantadine. 5x2

List down the properties of an ideal vaccine. What are the advantages and

disadvantages of killed and live attenuated vaccines? 10
PART-B

a) What are the drawbacks of the cultural techniques used for the diagnosis of a viral

b)

a)
b)

a)

infection? Discuss in detail any two serological techniques used in virology.

10
How CMV can be detected in clinical sample using DEAFF test? 10
How tumour inducing plasmid (pTi) is tailored to act as a cloning vector? 6
How screening of recombinant YAC is done? 14

How biological containment is ensured while working with recombinant viruses?
5
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b) Discuss the points concerning risk management in laboratory animal facilities. 15
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End Semester Examination, Dec. 2015
B. Tech.i Sixth Semester
DIAGNOSTIC TECHNIQUE S (BT-623B)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Answer in briefly:

a) What is the use and chemical principle of the catalase and oxidase test used in the
preliminary bacterial identification?

b) Explain selective, differential and enrichment media used in diagnostic bacteriology
giving an example of each type.

c) What do you mean by prozone effect?

d) For diagnostic assays what is meant by sensitivity, specificity and simplicity.

e) What are humanized monoclonal antibodies?

f) How can molecular beacon probes used to detect several genes in the same
sample?

g) What are the advantages of nonradioactive detection procedures?

h) How single-stranded conformation polymorphism (SSCP) is used to identify
different genomic variants? 2Y4x8

PART-A

a) Discuss the key environment factors that are required to support the growth of
clinically relevant bacteria. 8

b) List down the different phenotypic characteristics taken into account for the
identification of bacteria. How identification using phenotypic criteria differs from
that using genotypic one? 12

a) How purification of antibodies is done for use in research and diagnostics? 14

b) What is the use of flow cytometry in the diagnosis of infected cells? 6

Discuss the principle underlying the RIA. Also review on the essential features of the

verification and validation of raw materials for the same. 20

PART-B

a) List down the steps used for the production of a monoclonal antibody. What will
happen if aminopterin is removed from the HAT medium? 10

b) Discuss the application of monoclonal antibodies in the treatment of tumors. 10

a) Describe how the change in the beta globin gene that gives rise to sickle cell
anemia can be detected. 10

b) Compare and contrast RAPD and RFLP as moleculadiagnostic tools. 10

Summarize the steps involved in the chemical mismatch cleavage mutation detection
assay. In what ways denaturing gradient gel electrophoresis is better for the detection
of mutations. 20
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End Semester E xamination, Dec. 2015
B. Tech.i Seventh Semester
DNA MICROARRAY AND A PPLICATIONS (BT -701)

Time: 3 hrs Max Marks: 100
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1 Briefly answer:
a) Enlist four high throughput technology.
b) How different dye bias helps in global normalization process?
c) How promoter analysis is done?
d) How one can determine where the primer is binding in genome?
e) What is the role of distance measure in cluster analysis?
f) Name two anchoring and tagging enzyme used in SAGE analysis.
g) How SNPs are helpful in DNA microarray experiment?
h) How image analysis is performed in DNA microarray?
i) What are the factor that affects heteroduplex formation in the process of

hybridization?
J) Enlist four methods of genotyping. 2x10
PART-A
Q.2 Discuss the algorithms for clustering in:
a) Hierarchical clustering. 8
b) K-mean clustering. 6
c) Self organizing map. 6
Q.3 What do you mean by gene normalization? Explain with a suitable diagram. 20
Q.4 a) How reduction and visualization of large data matrices is done? 10
b) What are the steps followed in SAGE analysis? 10
PART-B
Q.5 a) Explain with an example, design of a suitable DNA microarray experiment. 10
b) What do you understand by hypothesis driven experiment? 10
Q.6 a) What do you mean by validation scheme? 10

b) Discuss the need of factorial design in DNA microarray experiment evaluation. 10

Q.7 In gene regulatory network analysis, how reverse engineering of the regulatory
network is helpful ? 20
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Time:

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

End Semester Examination, Dec. 2015
B. Tech. (Biotechnology) i Seventh Semester
BIOSAFETY, BIOETHICS AND IPR (BT -702)

3 hrs Max Marks: 100
No. of pages. 1
Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions

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

a) Define biosafety.

b) What do you mean by intellectual property rights?

c) Discuss social concerns of bioethis.

d) How is biosafety concern for human health?

e) What is biological containment?

f) Define bio-safety regulations.

g) What is ethical value?

h) Define copyright.

i) Write down a note on bioterrorism.

j) Describe importance of labeling. 2x10

PART-A
a) Explain the socioeconomic impacts of biotechnology. 10
b) What is the public liability towards biodiversity and sustainable environment? 10

a) Comment on Afear of unknowno in refelBence
b) Write about technology transfer international relations and globalization in BT. 10

a) Give biosafety assessment for transgenic food crops. 10

b) Explain relationship between exposure and safeguard. 10
PART-B

a) Explain assessment of biological hazards and levels of biosafety. 10

b) Write down a short note on catagena protocol on biosafety. 10

Write short notes on:
a) Biological weapons.

b) Competitive research. 10x2
a) Describe bio-safety assessment procedures in India. 10
b) Define patents. How can we test the novelty of patents? 10
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Time:

Note:

Q.1

Q.2
Q.3

Q.4

Q.5

Q.6

Q.7

End Semester Examination, Dec. 2015
B. Tech.i© Seventh/ Eighth Semester
MEDICAL MICROBIOLOGY (BT-821B)

100

3 hrs Max Marks:
No. of pages. 1
Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions

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

Answer the following in brief:

a) How do microorganisms contribute to body odor?

b) What is the difference between exogenous and endogenous infection?
c) Comments on Gene therapy.

d) Write some biochemical and enzymatic characteristics that could be used for the

identification of bacterial strain.
e) What do you understand by the term interferons and base analogues?
f) Comments on biological barriers to infection.
g) How is tuberculosis diagnosed?
h) What is the peculiar characteristic of dengue causing mosquito?
i) How air borne diseases could be prevented?
J) What are true pathogens?

PART-A

What are different methods by which drug susceptibility test could be done?

Write brief notes on:

a) Principles of fungal cultivation.

b) Isolation of pathogens from pus sample.

c) Use of molecular techniques for the identification of pathogen.
d) Identification of mycoplasma.

Differentiate between the following:
a) Bacterial replication and viral replication strategy.
b) Peptide and DNA vaccines.

PART-B

2x10

20

5x4

10
10

a) What are the different causative viruses of the hepatitis and how do they differ

from one another?

10

b) How can human acquire anthrax and tuberculosis? Describe the major symptoms

of each.

Write short notes on:
a) Prions.

b) Sulfa drugs.

c) Hepatitis viruses.
d) Typhoid.

a) What are inteferons? Describe the mechanism of action of interferon.

10

5x4

10
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b) Briefly discuss the factors that influence the effectiveness of antimicrobial drugs.
10

1093



End Semester Examination, Dec. 2015
B. Tech.1 Eighth Semester
BIOENERGY (BT -821C)

Time: 3 hrs Max Marks: 100
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1  Answer briefly:
a) Energy role in economic growth.
b) Wind energy principles.
c) Advantages of fuel cell.
d) Municipal solid waste.

e) Energy fact file and policy in India. 4x5
PART-A
Q.2 How population growth and Industrialization effects energy de mand? Discuss
environmental impact of energy production. 20
Q3 What are the sources of geother mal energy?
energy. 20

Q.4  Write short notes on:
a) Batteries.

b) Hydrogen energy. 10x2
PART-B
Q.5 How energy from biomass is produced? Discuss biogas generation and factors
affecting biogas generation. 20

Q.6  What are the principles of energy conservation? Discuss approaches and technologies
for energy conservation. 20

Q.7  Write short notes on (any four ).
a) Bio fuels.
b) Biodiesel production.
c) Global fuel consumption.
d) Types of electrodes.
e) Alternative liquid fuel. 5x4
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End Semester Examinati on, Dec. 2015
M. Tech. (Biotechnology) - First Semester
GENETIC ENGINEERING (BT -M-101A)

Time: 3 hrs Max Marks: 75

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt FOUR more questions
out of six, taking at least ONE question from each part. Each question carries equal
marks.

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Briefly explain the following:

a)
b)

Why is an RNA primer necessary for DNA replication?

What will happen if a mutation is done in DNA polymerase that elimina t e ttd-e

56 exonuclease activity?
Differentiate between template strand or the antisense strand and coding strand
or the sense strand.

d) What is spi phenotype?
e) How biological containment is ensured while working with phages?
f) What are zinc finger motifs?
g) How culture conditions determine the fate of a lambda phage?
h How a poly G tail can be added to the
i) What is the difference between dNTP and ddNTP?
J) What is the significance of cDNA cloning? Y% x10
PART-1/
a) What is semi conservative replication? How it was proved? List down the different
steps involved in the replication of DNA. 10
b) Discuss the promoters and transcription factors recognized by RNA polymerase
involved in the transcription of tRNA coding genes. 5
Briefly explain the following:
a) Role of cAMP in regulation of lac operon. 7Y%
b) Role of attenuation in tryptophan biosynthesis. 7Y%
PART-1I

What are cloning vectors? Enlistthe essential requirements for a DNA molecule to be
considered as a vector for cloning. Give details of plasmids and phage vectors used in
genetic engineering. 15

a)

b)

b)

Discuss the different promoter systems used for expression of a foreign gene in
eukaryotes. 10
Discuss the physical methods used to transfer the gene of interest in a particular
host. 5

PART-1lI

Discuss the principle, Procedure and significance of southern blotting. How is it
different from western blotting? 8
Give the principle behind the isolation of genomic DNA. How can it be quantified?7
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Q.7 a) Give a detailed account of different molecular markers used in recombinant DNA

technology stating their applications and disadvantages. 8
b) List down the different steps used for the production monoclonal antibodies. How
Mab differs from polyclonal antibodies? 7
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End Semester Examination, Dec. 2015
M. Tech. (Biotechnology) - First Semester
APPLIED BIOINFORMATICS (BT-M-102A)

Time: 3 hrs Max Marks: 75
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt FOUR more questions
out of six, taking at least ONE question from each part. Each question carries
equal marks.

Q.1 Briefly explain:
a) Application of array in bioinformatics.
b) Difference between PAM and BLOSSUM.
c) Basic operator in peri programming.
d) Cladistics and ontology.

e) Pair wise sequence alignment. 3x5
PART-/

Q.2 a) Distinguish stacks and queues in detail. 10

b) How blast is different from fasta? 5

Q.3 a) Explain the algorithm of hash function and recursive function. 9

b) Using Perl programming transcribe DNA into RNA. 6

PART-1/

Q.4 Align the given sequence using Smith Waterman algorithm for the given sequences
ACCGTT and AGCGAT upto trace back using +2;1 and 0 for match, mismatch and

gap penalty respectively. 15
Q.5 Write short notes on:
a) Needleman Wunch Algorithm. 7Y%
b) Perl module. 7Y%
PART-1Il
Q.6 What do you mean by UPGMA? How does it help to find distance and evolutionary
relationship? Justify using five genomic sequence and draw cladogram. 15

Q.7  Write short notes on:
a) Trees and graphs. 7Y%
b) Multiple sequence alignment. 7%
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End Semester Examination, Dec. 2015
B. Tech.i First Semester
NANOBIO TECHNOLOGY (BT-M-103A)

Time: 3 hrs Max Marks: 75

No. of pages.: 1

Note: Attempt FIVE questions in all. Q.1 is compulsory. Attempt any TWO questions

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

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

Answer briefly:
a) State Molecular Orbital Theory. How bond order is calculated for a diatomic

molecule? 3
b) State the principle of Raman spectroscopy and scanning probe microscopes. 4
c) iNanoparticles have -vherean etmpalnosyfeedc ta son oang e
d) Differentiate between metals and semiconductors. 3
e) Write down the various applications of magnetosomes. 3
PART-A
a) Explain the mechanism of wave particle duality with the help of a Schrodinger
equation. 10
b) What do you mean by uncertainty principle in quantum mechanics? Write down
the 1-D Schrodinger equation for particle in a box. 5

a) What is the basic principle underlying electron microscopes? Differentiate between
Scanning Electron Microscope (SME) and Transmission Electron Microscope (TME)

with the help of well labeled diagram. 12
b) Write down the principle behind Ellipsometry. 3
a) What do you mean by the term fAcrystal de
types of imperfections occurring in solids. 12
b) What is the role of size in nanomaterials? 3
PART-B
What are carbon nanotubes? Write in detail about the various methods of its
preparation and its applications. 15

Write notes on:

a) Bacteriorhodopsin. 8
b) Therapeutic applications of nano-devices. 7
Write notes on:

a) Nano-composite biomaterials used in bone substitution. 7
b) Protein based nano-structures. 8
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End Semester Examination, Dec. 2015
M. Tech. (Biotechnology) - First Semester
BIOSENSORS AND BIOCHIPS (BT -M-104A)

Time: 3 hrs Max Marks: 75

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt FOUR more questions

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

out of six, taking at least ONE question from each part. Each question carries
equal marks.

Briefly answer:

a)
b)
c)

Define biosensor with a neat and labeled ray diagram.
Explain the role of waveguides in a biosensor.
What are neuronal biosensors?

d) Why are nucleic acids currently becoming of greater importance as bio selective
agents?
e) What are SAMs? Explain the e of alkanethiols in SAMs. 3x5
PART-/
a) What are the performance factors that one should keep in mind before developing
a new biosensor? 8
b) What is a thermal transducer? Explain the principle, applications and limitations of
thermal transducers in Biosensors. 7
Discuss short on (any three ):
a) SPR based biosensors.
b) ENFET.
c) Piezoelectric transducers.
d) Amperometric transducers. 5x3
PART-1/
What is the role of immobilization in order to make a viable biosensor? Discuss the
examples of applications of different immobilization methods. 15
a) Discuss the advantages and disadvantages of using plant materials as selective
agents. 5
b) How do receptors differ from antibodies in their mode of action as bio -recognition
elements? 5
c) Write two examples of enzyme bio-sensors and explain the types of electrodes
used. 5
PART-1Il
a) What do you mean by systems on a chip? Explain the applications and limitations
of biochips. 7
b) What are the different applications of a biosensor in drug development and
detection? 8
a) What are non-invasive methods for clinical analysis by using biosensor? 7
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b) How the fabrication technology of photolithography has contributed to the
development of biosensors? 8
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End Semester Examination, Dec. 2015
M. Tech. (Biotechnology) - First Semester
BIOSEPARATION TECHNOLOGY (BT -M-105A)

Time: 3 hrs Max Marks: 75
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt FOUR more questions
out of six, taking at least ONE question from each part. Each question carries
equal marks.

Q.1 a) Enlist the key features of the three ideal bioreactors.
b) Give a method to determine temperature driving force ( DT) in stirred fermenter.
c) Mention the role of diffusion in bioprocessing.
d) Enumerate the factors affecting the resolution of peaks in HPLC.

e) What are the advantages of freeze drying? 3x5
PART-1/
Q.2 Discuss the kinetics of microbial growth and product formation in a batch culture.
15
Q.3 Describe the basic design of a fermenter. Discuss the critical considerations in its
design and construction. 15
PART-1I
Q.4 a) Explain the process of medium sterilization. 10
b) How is the thermal destruction of nutrients prevented? 5
Q.5 a) How does oxygen transfer from gas bubble to cell in an aerobic fermenter? 10
b) Mention the factors affecting cellular oxygen demand. 5
PART-1l
Q.6 Give a detailed account of mechanical methods of cell disruption. 15

Q.7  Write short notes on:
a) Affinity chromatography.
b) Crytallization.
c) Solvent extraction. 5x3
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End Semester Examination, Dec. 2015
M. Tech. (Biotechnology) - Third Semester
ANIMAL BIOTECHNO LOGY (BT-M-302)

Time: 3 hrs Max Marks: 75

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt FOUR more questions

out of six, taking at least ONE question from each part. Each question carries
equal marks.

Q.1  Answer briefly:
a) How is glucose metabolism affected in tumor cells?
b) Explain the advantages of adult stem cells for cell replacement and tissue
engineering applications.
c) What is the mechanism of calcium phosphate mediated transfection?
d) Describe the genetic changes that occur due to cell transformation.

e) Why mice are most preferred animal models? 3x5
PART-/

Q.2 a) Describe the determination of animal cell viability using clonogenic growth in soft

agar method. 6

b) Explain the construction and working of any one high density animal cell culture

system. 9

Q.3 a) Describe the different types of skin substitutes.
b) Highlight the major challenges for practical application of xenotransplantation.
c) How do stem cells differ from differentiated cells? Enlist the applications of stem
cells. 5x3

PART-1/

Q.4 a) What are the hallmarks of cancer?
b) Discuss the key steps in manufacture of cell culture based vaccines.
c) Explain the mechanism of RNAI. 5x3

Q.5 a) Describe in detail different types of assisted reproduction technologies (ART) used

for treatment of infertility. 10

b) Discuss the technique used in first successful gene therapy treatment (ADA

deficiency). 5
PART-1Il

Q.6 a) Describe the layout of a typical animal house. 7Y%

b) What are the safety hazards associated with working in animal house? 7Y%

Q.7  Write short notes on:
a) Types of animal models.
b) Test for acute toxicity.
c) Animal models of diabetes. 5x3
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End Semester Examination, Dec. 2015
M. Tech. (Biotechnology) - Third Semester
FOOD PACKAGING TECHNOLOGY (BT-M-322A)

Time: 3 hrs Max Marks: 75
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt FOUR more questions
out of six, taking at least ONE question from each part. Each question carries
equal marks.

Q.1 Briefly answer:
a) What do you mean by 6ébest befored and
b) What is O6Principal di splay panel 6 and
c) Discuss permeation.
d) Define the concept of migration test.

e) Describe trends in food packaging. 3x5
PART-/
Q.2 a) Describedifferent developments in packaging techniques. 8
b) Explain food safety and standards as per food safety and standard Act, 2006. 7
Q.3 a) Explain the concept of green packaging. 8
b) Write down general packaging requirements. 7
PART-1/
Q.4 a) Explain different methods for prevention of deterioration of food. 10
b) What is invisible set-off? 5
Q.5 a) Write down a note on interaction between foodstuff and packaging material. 5
b) Discuss classificaton of food stuff according to BIS code. 10
PART-1II
Q.6  Explain briefly:
a) Laminating and coating process. 8
b) Aseptic packaging system. 7
Q.7 a) Write down a note on packaging machineries. 8
b) What is the relevance of packaging testing? 7
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End Semester Examination, Dec. 2015
M.Sc. (Biotechnology)i First Semester
CELL AND MOLECULAR BIOLOGY (BT -S-101A)

Time: 3 hrs Max Marks: 60

No. of pages. 1

Note: Attempt any FIVE questions in all, Q.1 is compulsory . Taking at least ONE

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

question from each Unit. All questions carry equal marks.

Briefly answer:

a) Ca™ as second messanger.

b) Autocrine signaling.

c) Functions of poly A tail.

d) Rhodependent termination.

e) Structure of RNA polymerase holoenzyme.

f) Differentiate  between nucleotide triphosphate and di-deoxynucleotide

triphosphate. 2X 6
UNIT -1

a) Discuss the various checkpoints in cell cycle control. 7

b) Explain briefly how are proteins targeted to various organelles. 5

a) Write an elaborative note on enzyme linked receptors. Explain the crosstalk
between different signaling pathways. 12

UNIT -1l

What is meant by self splicing? Which types of introns are self-splicing? Describe the
chemical reactions that are carried out during splicing. 12

Summarize the steps that occur during the chromosomal DNA replication in E.coli

How the process is different from that occurring in mammals? 12
UNIT -1l

Give a brief account of the different steps involved in the translation of mMRNA into a

polypeptide in prokaryotes. How do these steps differ in eukaryotes? 12

a) Discuss different strategies used to sequence a 500 bp DNA fragment. 8

b) How selection of a recombinant YAC is done? 4
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End Semester Examination, Dec. 2015
M.Sc. (Biotechnology)i First Semester
MICROBIAL PHYSIOLOGY AND GENETICS (BT-S-102A)

Time: 3 hrs Max Marks: 60

No. of pages. 1

Note: Attempt any FIVE questions in all; Q.1 is compulsory . Taking at least ONE

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

question from each Unit. All questions carry equal marks

Briefly answer the following:

a) How selective media differs from differential media? Give an example of each.

b) In gram negative bacteria how do small molecules move into the periplasm from
the outside of the cell?

c) A bacteria doubles itself in 5 min. What would be the number of bacteria at the
end of the 20 minutes if the number of bacteria at the time of inoculation is 4?

d) What is the energy source for the movement of flagella?

e) Describe the minimum inhibitory concentration of a bactericidal agent.

f) How air can be sterilized? 2X 6
UNIT -1
ay AMi croorgani sms ar e mu ¢ h mor e t han
statement. 8
b) Who is regarded as father of modern microbiology and why? 4

What conditions of cultivation would allow you to grow selecti vely?
a) Neisseria gonorrhoeae from a clinical sample.

b) An extreme halophile from a sample of sea salt.

c) A free living nitrogen fixing bacteria from soil.

d) An endospore forming bacteria from soil.

e) Cellulase producing bacteria from soil.

f) Caulobacter species from a water sample. 2Xx6
UNIT -1]
a) Discuss the life cycle of Chlamydia. Also mention its clinical significance. 7

b) How cell wall and cell membrane of archaea are different from that of bacteria? 5

Since a single peptidoglycan molecule is very thin, explain in chemical terms how the
very thick peptidoglycan containing cell wall of gram positive bacteria is formed? 12

UNIT -1l

Conjugation is the mechanism used by seli-transmissable plasmids to move to a new
bacterial host cell. Sometimes bacterial genes can be transferred during conjugation.
a) Explain how bacterial genes are transferred to the recipient cell by an Hfr donor

j ust

strain.
b) Explain how bacterial genes are transferred to the recipientcellbyan F6 donor ¢
c) How itis used to find out the order of genes on a chromosome? 4x3
a) Explain the process of fractional sterilization. 5
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b) Briefly explain how the effectiveness of antimicrobial agents varies with population
size, population composition, concentration or intensity of the agent, treatment
duration, temperature and local environmental conditions. 7
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End Semester Examination, Dec. 2015
M.Sc. (Biotechnology)i First Semester
BIOMOL ECULES (BT-S-103A)

Time: 3 hrs Max Marks: 60

No. of pages. 1

Note: Attempt any FIVE questions in all, Q.1 is compulsory . Taking at least ONE

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

question from each Unit. All questions carry equal marks

a) The [OH1] of a solution is 1.0310°°M . What is the [H,0"]?

b) What is zwitterions?

c) How a alpha-helix is formed?

d) What are the properties of a homogenous solution?
e) Draw the structure of NAD.

f) Mention the symptoms and causes of alkaptonuria (AKU). 2X 6
UNIT -1

a) Discuss the HendersorrHasselbalch equation and its applications. 6

b) Explain the structure and functions of beta sheets and tropocollagen. 6

a) Discuss in brief about isomerism in monosacchaides. Draw the structure of
aldoses and ketoses. 6
b) Mention structure and functions of compound lipids. 6

UNIT -1l

Describe the process of purification of proteins by:
a) GelFeltration chromatography.
b) Affinity chromatography. 6x2

Write notes on:
a) Ramachandran Map.
b) Applications of spectroscopic methods in protein analysis. 6x2

UNIT -1l

Define inborn errors of metabolism. Discuss the disorders related with amino acid and
carbohydrate metabolism. 12

a) Explain the mechanism of oxidative phosphorylation and its coupling with electron
transport system. 6

b) Write about the role of body fluids in acid base balance and clinical biochemistry.
6
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End Semester Examination, Dec. 2015
M.Sc. (Biotechnology)i First Semester
BIOANALYTICAL TECHNIQUES (BT-S-104A)

Time: 3 hrs Max Marks: 60

No. of pages. 1

Note: Attempt any FIVE questions in all; Q.1 is compulsory . Taking at least ONE
question from each Unit. All questions carry equal marks

Q.1 Briefly answer:
a) Mention the role of excitation filter and emission filter in a fluorescence
microscope.
b) What are the factors on which rate of sedimentation depends?
c) How are fused peaks resolved in chromatography?
d) What is the advantage of two dimensional gel electrophoresis?

e) Briefly explainthe BeerLamber t 6s | aw.
ff What i s meant by OHalf | ifeb6 of a r2x@i oac
UNIT -1
Q2 a How is O6phase contrastdéd used in contbast
b) Differentiate between scanning and transmission electron microscope giving
proper diagrams. 6

Q.3 Describe the general principle of centrifugation. What are the different types of rotors

used in centrifugation? Explain. 12
UNIT -1l
Q.4 What is partition chromatography? Give a detailed account of biomolecule separation
by gas chromatography. 12
Q.5 Elaborate the procedure of electrophoretic separation of DNA. How does this
technique help in determining size of unknown DNA? 12
UNIT -1l
Q.6  Write short notes on:
a) Spectrofluorimetry. 6
b) Nuclear spin resonance. 6
Q.7 a) Mention the properties of a, 6 and r rays. 4
b) Describe the Geiger Muller counting method for measurement of radioactivity. 8
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End Semester Examination, Dec. 2015
M.Sc. (Biotechnolagy) i First Semester
BIOSTATISTICS (BT-S-105 / BT-S-105A)

Time: 3 hrs Max Marks: 60

No. of pages. 2

Note: Attempt any FIVE questions in all, Q.1 is compulsory . Taking at least ONE
question from each Unit. All questions carry equal marks

Q.1

Q.2

Q.3

Q.4

Answer briefly:

a)
b)

b)

Differentiate inclusive and exclusive distribution.

Define range.

What do you mean by Kurtosis? State different kind of Kurtosis.

In rolling a fair dice once what is the probability of appeari ng 2 or 3?

What do you mean level of significance?

Define two way ANOVA. 2X6

UNIT -1

Foll owing grouped data is obtained in
fishes of a species. Make a frequency polygon and frequency curve with the help
of data provided:

. Class . 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90
interval(Ci)
Frequency | 3 4 7 8 9 9 2 6 2

12

Hemoglobin percentage of ten patients suffering from AIDS was recorded as 5.2
mg, 5.3 mg, 5.6 mg, 5.7 mg, 5.4 mg, 5.2mg, 5.3 mg, 5.3 mg, 5.4 mg, 5.20 mg.
Find out the mean Hb% of patients suffering from AIDS. 4
Ovary weight of 50 fishes and their frequency is given in class interval. Find
standard deviation:

Wit. of

ovary 2-2.9 3-3.9 4-4.9 5-5.9 6-6.9
Frequency 6 13 11 8 12
8
UNIT -1l
What is sampling? 2

To test the significance of the variation of the prices of eggs per dozen in three
cities-Mumbai, Kolkata, Chennai. Four shops were chosen at random in each city
and prices observed in rupees were given as follows:

Mumbai | 10 8 12 | 14
Kolkata | 14 | 10 | 10 6
Chennai| 4 10 8 8

Do the data indicate that the prices in the three cities are having significantly
different? Table value of F,,, = 4.26. 10
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Q.5

Q.6

Q.7

a) Define null hypothesis. Explain all the steps needed in order to test a hypothesis
with the help of a suitable example. 6
b) In experiments on pea breeding, Mendel got th e following frequencies of seeds:
315 round and yellow, 108 round and green, 32 wrinkled and green; total 556.
Theory predicts that the frequencies should be in the proportion 9:3:3:1. Examine
the correspondence between theory and experiment.
(c?for 3d.f at5%level = 7.815. 6

UNIT -1l

a) What is regression? 2
b) Number of ponds(X) in a twon and number of fishes (Y) were as follows. Find the
rank correlation r(Rho).

X 17 17 18 19 19 20 21 22 23
Y 230 210 290 230 330 320 360 340 320
10

The marks secured by recruits in the selection test (x) and proficiency test (y) are as
follows:

S.No. 1 2 3 4 5 6 7 8 9
X 10 15 12 17 13 16 24 14 22
Y 30 42 45 46 33 34 40 35 39

Calcdate the rank correlation coefficient. 12
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End Semester Examination, Dec. 2015
M. Sc. (Biotechnology) - Third Semester
ANIMAL BIOTECHNOLOGY (BT-S-301A)

Time: 3 hrs Max Marks: 60

No. of pages: 1

Note: Attempt FIVE questions in all; Q.1 /s compulsory . Taking at least ONE

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6
Q.7

question from each Unit. All questions carry equal marks.

Answer briefly:

a) Draw a well labeled diagram depicting the structure of mitochondrion.

b) Differentiate between the characteristics of primary and established cell lines.
c) Enlist the key events in apoptosis.

d) Give applications of Cytotoxicity testing.

e) What are the factors responsible for cell adhesion?

f) Explain the significance of somatic cell genetics. 2x6
UNIT -1
a) Explain the various modes of transport across plasma membrane. 6
b) Discuss the importance of following constituents in animal cell culture medium.
i) Carbon dioxide. ii) Phenol red. iii) Glutamine. 6

Describe in detail the formulation of animal cell medium. Why is serum added to the
medium? 12

UNIT -1l

a) Compare the following types of culture techniques.
i) Organ culture.
i) Histotypic culture.

iii) Disaggregated cell culture. 6
b) Discuss the indirect methods used for determination of cell viability. 6
Write short notes on:
a) Cell cloning.
b) Cell synchronization. 6x2
UNIT -1l
Describe various applications of cultured animal cells. 12

a) What are the advantages of cell culture based vaccines over egg-based vaccines?

3

b) Highlight the major bottlenecks in stem cell therapy. 3
c) Explain the construction and working of any one type of animal cell culture
bioreactor. 6
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End Semester Examination, Dec. 2015

M.Sc. (Biotechnology)i Third Semester

PLANT BIOTECHNOLOGY (BT -S-302/ BT-S-302A)

Time: 3 hrs

Note: Attempt any FIVE questions in all; Q.1 is compulsory .
question from each Unit. All questions carry equal marks.

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Briefly answer:

a)
b)

a)
b)

What is de-differentiation and re -differentiation?
Differentiate betwe en symmetrical and asymmetrical hybrid.
What do you mean by surface sterilization of explants?
Define the concept of disarmed in gene transfer.

What is a satellite RNA protection?

Describe microsatellites.

UNIT -1

Explain the technique of embryo culture with a suitable diagram.

Describe enzymatic method for protoplast isolation.

Discuss microspore culture for obtaining androgenic haploids.
Write a note on significance of germplasm conservation.

UNIT -1l

Explain Agrobacterium mediated gene transfer method in detail.

What are binary vectors?

Max Marks:
No. of pages. 1
Taking atleast ONE

60

2X6

[o¢]

Describe particle bombardment and microinjection methods for direct DNA

transfer. 8

Write a note on caulimovirus and geminivirus vectors. 4
UNIT -1l

Explain different methods for insect resistance and virus resistance. 10

What is shelf life? 2

Discuss the technique of RFLP along with its applications. 12
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End Semester Examination, Dec. 2015
M.Sc. (Biotechnology)i Third Semester
ENVIRONMENT BIOTECHNOLOGY (BT-S-303A)

Time: 3 hrs Max Marks: 60

No. of pages. 1

Note: Attempt any FIVE questions in all, Q.1 is compulsory . Taking at least ONE

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

question from each Unit. All questions carry equal marks

Briefly answer:

a) Write a brief note on oilzapper technology.

b) What are the major points of comparison be tween aerobic and anaerobic waste
water treatment?

c) Explain the concept of bioavailable fraction of heavy metals in soil with the help of

an example.
d) What do you mean by bioprospecting? 3x4
UNIT -1
a) Define environment biotechnology and discuss the current areas of research for
environment protection. 5
b) Explain the physical, chemical and biological characteristics of waste water. 7

What do you understand by waste water treatment? Explain the classification of waste
water treatment systems with the help of the flow charts and suitable diagrams. 12

UNIT -1l

Explain the possible mechanisms of metal resistance in microorganisms and discuss
the adverse effects of microbial metal transformations. 12

a) What is bioremediation? Discuss the role of microbes in environmental cleanup. 5
b) Differentiate between natural and induced hyperaccumulation. What are the

different mechanisms of phytoremediation? 7
UNIT -1l

a) Differentiate between the concept of green growth and sustainable development.

6

b) Write a short note on biopiracy. 6

a) How do we measure the biodiversity in India? What are the three approaches used
to determine thevalueof ear t hés bi ol ogi cal resour7ces?
by ilndia is one of the megadiversity n&tion

1293



End Semester Examination, Dec. 2015
M.Sc. (Biotechnology)i Third Semester
FOOD AND ENZYME BIOTECHNOLOGY (BT -S-304A)

Time: 3 hrs Max Marks: 60

No. of pages. 1

Note: Attempt any FIVE questions in all; Q.1 is compulsory . Taking at least ONE
question from each Unit. All questions carry equal marks

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Answer briefly:

Discuss the principle of aerobic plate count.

What is the role of Saccharomyces cerevisiaan food production?
Draw MichaelisMenten graph and write its equation.

What are iso-enzymes, explain with an example?

e) Write the steps for enzyme engineering.

f) What are the roles of glucose oxidase and catalase in food industry? 2X 6
UNIT -1

Write short notes on:

a) Production of Cheese.

b) Single cell protein.

c) Use of food waste for production of valuables. 4x3

a) Give a synopsis of bacteria and yeast associaed with food spoilage. 6

b) Define drying and describe the methods of food preservation by drying and high

temperature. 6

UNIT -1]

a) Discuss the mechanism of action of enzymes. 6

b) What are the different strategie s to purify an enzyme? 6

a) Derive Line weaver Burk plot and explain competitive and non competitive

inhibition. 6
Discuss the mechanism of reactions of enzymes in biphasicorganic media. 6

UNIT -1l

Describe the mechanism of enzyme action in:

a) Production of glucose and maltose syrup.

b) Diary industry. 6x2
Write notes on:

a) Industrial uses of amylases and proteases. 6
b) Use of glucose oxidase and catalase in food industry. 6
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End Semester Examination, Dec. 2015
M.Sc. (Biotechnology)i Third Semester
STEM CELLS AND REGENERATIVE MEDICINES (BT-S-305B1)

Time: 3 hrs Max Marks: 60

No. of pages. 1

Note: Attempt any FIVE questions in all; Q.1 is compulsory . Taking at least ONE
question from each Unit. All questions carry equal marks.

Q.1  Answer briefly:
a) What is leukemia inhibitory factor?
b) What are induced pluripotent stem cells (IPS)?
c) Differentiate among Totipotent, pleuripotent and unipotent cells.

d) Why adult stem cells are preffered over embryonic stem cells? 3x4

UNIT -1
Q.2 a) Define stem cell niche. Explain the self renewal of inner lining of small intestine. 8
b) What do you understand by fate mapping of stem cells? 4
Q.3 a) Differentiate between embryonic germ cells and embryonic stem cells. 4
b) Explain the molecular mechanism underlying pleuri-potency of embryonic stem
cells. 8

UNIT -1l

Q.4 a) What are hemangioblast cells?
b) Explain myeloid and lymphoid lineages of hematopoietic stem cells.

o A~

Q.5 a) Whatis hematopoiesis?
b) Give a brief account of repopulating pattern of primitive hematopoietic stem cells.
12

UNIT -1l

Q.6  What are the strategies to repair the nervous system by stem cells? Give an example
of curing any neurological disorder by stem cells. 12

Q.7 Give the cause, types and symptoms of diabetes disease. Explain how diabetes can be
cured by stem cells. 12
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End Semester Examination, Dec. 2015
B. Tech.i Second Semester
CONSTRUCTION MATERIA LS (C-201)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

a)
b)
c)

What is the use of drain tiles?

What do you understand by refractoriness of a material?

How would you explain natural bed of stone?

What is thermal metamorphism?

What is the limitation of good building stone in specific gravity?
What is slaking?

What is the function of alumina in cement manufacturing?

How do we categorize coarse sand?

What is the meaning of rough timber?

Define annealing. 2x10
PART-A

Write a note on quarrying of stones. 10

Make a clear diagram of Bull 6s tr encl@

What are the various types of lime used in construction work? 10

Explain briefly the following about cement:
i) Consistency test.

i) Soundness test. 5x2

Write the effects of fly -ash on cement concrete briefly. 10

How many types of shakes are there, explain with neat and clear figures? 10
PART-B

Write in detail about the classification of mortar on the basis of kind of binding

material. 10

What are the common constituents of paints? 10

Explain the following briefly:
i)  Weigh batching.

i) Curing.

iii) WIC ratio.

iv) Compaction factor test. 2Y2x4
How pig-iron is manufactured? 10
Differentiate between coal tar and miner al tar. 5
Classify bitumen on the basis of sources. 5
How glass is manufactured? Explain the process of it in detail. 10
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End Semester Examination, Dec. 2015
B. Tech.i Third Semester
STRUCTURAL ANALYSIS -1 (C-301A)

Time: 3 hrs Max Marks:
100
No. of pages. 2
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Ql a) StateVari gnondés theorem.
b) Differentiate between determinate and indeterminate structures.
c) Draw the shear force diagram for simply s
the centre of the span.
d) Check determinacy of a three hinged arch and a two hinged arch.
e) Write the equation to differentiate between perfect, deficient or redundant frame.
f) Write the assumptions used in the analysis of a truss.
g) Define slenderness ratio.
h) Write down the assumptions used in Eulero
i) What is a conjugate beam?
J) Write down the first moment area theorem.

2x10
PART-A
Q.2 a) Explain any two supports and the reactions developed.
5

b) Find the reactions at A and B of the figure given below:

10 kN
g\,}\fﬂ"‘ <0
K k — 4 .
T 5m 7 M ! M 1
15

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

panaiin b

4’):“'\/‘*—“2-’“"— ¥— s f—lw ¥

20

Q.4 A three hinged parabolic arch hinged at supports and at the crown has a span of
24mand a central rise of 4m. It carries a concentrated load of 50kN at 8m from left
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support. Determine the vertical reactions and horizontal thrust at the supports.
20

PART-B

Q.5 Determine the mature and magnitude of forces in the members DF, EF and EG in the
figure given below:

20

Q.6 a) Derive the crippling load for column with both ends hinged.

5

b) A mild steel tube of 50mm internal diameter and 60mn external diameter, length
4m is used as a column with both ends fixed . Cal cul ate the Eul
E=2x10° N/mnft.

15

Q.7 Find out the deflection at the mind span of simply supported beam of length 16m
with a mD.L. of 10N/ m using double integration method.
20
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End Semester Examination, Dec. 2015
B. Tech.i Third Semester
STRUCTURAL ANALYSIS -1 (C -301B)

Time: 3 hrs Max Marks: 100

No. of pages. 2

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions

Q.1

Q.2

Q.3

Q.4

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

Attempt all parts:

a) What do you understand by Bending Moment and Shear force?

b) Write Sign Convention for shear force and bending moment which is usually
adopted.

c) What is an Influence line diagram?

d) What are single concentrated load positions for maximum end shear(+ve and
ive)?

e) In a Parabolic Symmetrical Three Hinged arch, the Bending moment at any section
due to dead load is zero. Why?

f) What is the rise at Quarter Points of a Parabolic Arch?

g) Draw any two stable and unstable trusses.

h) Why is a triangle and not a square a basic unit of a truss?

i) What are the various end conditions and equivalent length corresponding to
different end conditions?

J) Explain moment area first and second theorem. 2x10

PART-A

Draw Shear Force and Bending Momentdiagrams for the following beam.

ZOKN‘/N\ 0 KN
AdTIT1T 4 B
| C D B

M 4 —e—— 4 —2fe-2m

20

Uniformly distributed load of intensity 30kN/ m crosses a simply supported beam of
span 60m from left to right. The length of the udl is 15m. Find the value of maximum
bending moment for a section 20m from left end. Find also the absolute maximum
bending moment. 20

A three hinged circular Arch hinged at the crown and springing points has a span of
40m and a central rise of 8m. It carries a udl of 20kN/m over the left half of the span
together with a concentrated load of 100 kN a t the right quarter span point.

a) Find the vertical reactions and horizontal thrust at the supports. 8
b) Find the normal thrust at a section 10m from left support. 6
c) Find radial shear at a section 10m from left support. 6

PART-B
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Q.5 Compute the forces in the members BD, CD and CE of tre truss shown using method

of sections.
.
20
Q6 a Obtain an expression for Eulerés | oalf@ in
b) A solid circular section of diameter 250mm and 3 m long is used as a column with
both ends fixed. Calculate the crippling load using E = 2X10° N/mm?. 10

Q7 aWrite down the Conjugate Beam Method6s fi
b) Find out the deflection at the mid span of simple supported beam with UDL on
entire length using double integration method. 14
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End Semester Examination, Dec. 2015
B. Tech.i Third Semester
BUILDING CONSTRUCTIO N AND MATERIALS (C -302C)

Time: 3 hrs Max Marks: 100

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

No. of pages. 1

Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

a)
b)
c)

List different types of building.

Define: i) Perpend i) Nogging

Give brief classification of masonry walls.

Briefly explain need of deep foundation.

What are various sources of dampness?

Draw a neat sketch of queen post truss.

What is the need for sustainability in construction and material?
What is the size and weight of a standard brick?

List any four materials which can be used for damp proofing.

What is strap footing? 2x10
PART-A

Give detail classification of rubble masonry with neat sketches. 10

i) Explain various defects in brick masonry. 5

i) Write a short on composite stone masonry. 5

What are functions of cavity wall? Also list various precautions which are to be
kept in mind while constructing cavity wall. 10
Write short notes on:

i) Hollow brick partition.

i) Concrete partition wall.

iii) G.l sheet partition. 2x3

List various advantages of partition walls. 4

What are various purposes of foundations? 4

Give a brief classification of foundation. Also explain pile foundation in detail. 6

Write a short note on raft foundation. 4

What are geophysical methods? Explain any one in detail. 6
PART-B

i) What are various defects caused by dampness? 5

i) Explain: a) Membrane damp proofing. b) Integral damp proofing. 2Y¥2x2

Explain DPC treatment given in basement in detail. 10

What are different types of roofs? Explain any two in detail. 10

Write short notes on:

i) Terrazzo flooring.

i) Mosaic flooring. 5

Define following:

i) Ridge i) Eaves i) Span iv) Purlin v) Rafter 5
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Q.7 a) Write short notes on:
i) Hot weather concrete i) Fibre reinforced concrete i) Flyash 5x3
b) What are smart materials? Explain any two in detail. 5
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End Semester Examination, Dec. 2015
B. Tech.i Third Semester
FLUID MECHANICS -1 (C-303)

Time: 3 hrs Max Marks: 100

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Write notes on:

a)
b)
c)

e)

b)

b)

Newtonian and Non-Newtonian fluids.
Capillarity and viscosity.

Absolute and Gauge pressure.
Manometer.

Centre of buoyancy.

Pathline and streak line.

Assumption of Bernoullids equation.

Froud number.

Uniform and nonuniform flow.

Model and prototype. 2x10
PART-A

What do you mean by surface tension? Derive an expression for surface tension

force. 10

Find the dia of a bubble if surface tension in the bubble is 0.015 N/m, and inside

pressure is 7 N/m above atmospheric pressure. 10

What do you mean by hydraulic gradient line and energy gradient line? Discuss

with a suitable sketch for given diagram in detail.

10

What do you mean by stability of floating bod y? Derive an expression for
metacentric height. 10
Discuss in details about Eulerdéds equl@ti on
Derive an expression for discharge flowing through sharp crested rectangular weir.

10

PART-B

What do you mean by notches and weirs? Discuss in details the various types of
weirs. 10

What do you mean by boundary layer thickness? Discuss in details the laminar,
transition, turbulent and laminar-sublayer boundary thickness with asuitable

sketch. 10
Discuss the boundary layer separation and its control with a suitable sketch. 10
What is Buckinghamyx -theorem? Discuss in details. 10
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Q.7 a) Write a note on important dimensionless numbers and their significance. 10
b) What do you mean by dimensional analysis? Discuss in details about similitude and
type of similarity. 10
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End Seme ster Examination, Dec. 2015
B. Tech.i Third Semester
SURVEYING -1 (C-304A)

Time: 3 hrs Max Marks:

100

No. of pages. 2

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1

Q.2

Q.3

Answer all questions:

b)

State the principles of surveying.

What is temperature correction in tape measurement?
What is fore-bearing and back-bearing?

What could be the maximum value of an angle in whole circle bearing?
Define leveling.

What is meant by a contour?

What are temporary adjustments of theodoliti?

Define latitude and depart use of a line.

What is the use of anallactic lens in tachometer?
What is plane table surveying?

2x10

PART-A

What do you mean by surveying? What are primary divisions of surveying?
Differentiate clearly between plane and geodetic surveying.
10

A steel tape was exactly 30m long at 18°C, when supported throughout its length

under a pull of 8 kg. A line was measured with a tape under a pull of 12 kg and

found to be 1602 m. The mean temperature during measurement was 26°C.
Assuming the tape was supported at every 30m, calculate the true length of the

line. Given cross-sectional area of tape =0.04cny weight of 1 cube cmis 0.077kg,

coefficient of thermal expansion, a =0.000012C, E =2.1x10° kg/cnt.
10

Describe the whole circle bearing (WCB) and quadrantal bearing (QB) in details.
Give examples in each case.

5

Find out the bearing of lines of an equilateral triangle ABC running clockwise, if the
bearing of the line AB is 60°30".

5

Write short notes on:

i) Local attraction.

i) Magnetic declination.

i) Angle of dip.

iv) Magnetic meridian.
10
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Q.4

Q.5

Q.6

Q.7

a)

b)

b)

What is a contour? What are its characteristics? Explain in detail.

10
The following staff reading were taken with a level. The instrument having been
shifted after 4™, 7% and 10" readings R.L. of starting B.M is 100.00 m. Enter the
readings in the form of a level book page and reduce the level by the collimation
method (H.l. method) and apply the usual checks.
2.65, 3.74, 3.83, 5.27, 4.64, 0.38, 0.96, 1.64, 2.84, 3.48, 4.68 and 5.26.

10

PART-B
Describe the various methods of balancing of traverse.
10

The following are the length and bearing of the sides of a closed traverse ABCDA:
Line Length (m) Bearing
AB 76.80 1400 121
BC 195.60 36° 241
CD 37.30 338° 481
DA ? ?

Compute the length and bearing of the line DA.
10

Explain in detail about the advantages and disadvantages of plane table surveying.

10
Drive the distance and elevation formula for staff held vertical and line of sight is
inclined.

10

Enumerate the classification of curves in engineering surveys.
5
What are various elements of a simple circular curves? Explain with a neat sketch.

5

Two tangent meet at chainage 1022 m, the deflection angle being 36°. A circular
curve of radius 300 m is to be introduced in between them. Calculate the:

i) Tangent length.

i) Length of circular curve.

iii) Chainage of tangent points.

iv) Length of long chord.

v) Degree of curve.

2X5
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End Semester Examination, Dec. 2015
B. Tech.i Third Semester
CONCRETE TECHNOLOGY (C-305A)

Time: 3 hrs Max Marks: 100

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

b)

b)

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

Explain the limitation of DBMs.

Explain the strong entity with the help of example.

What is importance of functional dependencies in database design?

What do you mean by indexed-sequential file processing?

What is checkpoint? How it is used in recovery operation following a system crash?
4x5

PART-A

Discuss the advantages and characteristics of the three-tier architecture. 8
Describe the structure of DBMS with its components and relationships between
them with the help of diagram. 12

Explain the following with their advantages and disadvantages:

i) Network database model.

i) E-R database model.

iii) Relational database model. 10
An enterprise database to store information as follows:

Employee (Emp_ID, Salary, Phone)

Departments (Deptt_ID, Deptt_Name, Budget)

Employee-Child (Name, age)

Empl oyee 6workd in departments e apoyee A
child must be identified uniquely by
is known. Once the parents leaves the enterprise, the information about the child
is not required.

Draw an E-R diagram that captures the above information. 10

What is relational algebra? What is its use? List relational operations. 10

What do you mean by relational calculus? What are the types of relational

calculus? 10
PART-B

Explain the differences between master files, transaction files and report files. 10
Explain the difference between the following:
i) Primary vs secondary indexes.

i) Dense vs sparse indexes. 10

What are ACID properties of database transaction? How there properties are relate
to concurrency control. 12
How we can use immediate update technique during the database recovery. 8
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Q.7

Short notes on:

a) Shadow paging
b) Deadlock

c) B-Tree index file
d) Audit trails.

5x4
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End Semester Examination, Dec. 2015
B. Tech.i Third Semester
CONCRETE TECHNOLOGY (C-305A)

Time: 3 hrs Max Marks: 100
No. of pages. 1
Note: Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Q.1 a) What are chemical admixtures?
b) Define soundness of cement.
c) Define workability of concrete.
d) Name any four admixtures.
e) What is alkali-aggregate reaction?
f)  What do you understand by M20 grade?
g) What do you understand by concrete?
h) List any four types of cement.
i) Define heat of hydration.

J) What does slump means in terms of workability? 2x10
PART-A
Q.2 a) What are the advantages of concrete? 5
b) Explain ordinary Portland cement (OPC) and portland pozzolana cement (PPC) in
brief. 5
c) Mention the physical properties of cement and explain the same in detail. 10
Q.3 a) Define bulking of sand. How does it effect the concrete? 5
b) Explain grading of aggregates with an example. 5
¢) How does aggregates classified according to?
i) Particle size and shape. i) Surface texture. 5x2

Q.4 a) Define workability of concrete. Explain any two methods to measure the

workability. 10

b) Write short notes on:
i) Durability. i) Impermeability in terms of concrete. 5
c) Explain the role of water cement ratio on the various physical properties of fresh
concrete. 5

PART-B

Q.5 a) What do you understand by admixtures? Explain mineral admixtures with an
example and their effects on concrete. 10
b) Briefly explain water reducing admixtures and their applications in concrete
technology. 10
Q.6 a) Explain the concreting process in cold weather regions. 10
b) Describe fiber reinforced and light weight concrete in brief. 10

Q.7 a) What is mix design? How is it different from a nominal mix? Explain its selection
criteria. 10
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b) Explain the mix design process in detail. 10
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End Semester Examination, Dec. 2015
B. Tech.i Third Semeder
STRENGTH OF MATERIAL S (C-306C)

Time: 3 hrs Max Marks: 100

No. of pages. 2

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions

Q.1

Q.2

Q.3

Q.4

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

a) Differentiate between elastic and plastic material.
b) Explain plane stress condition.

c) What i s Poissonb6s ratio?
d) Show the variation of shear stress in:
i) Hollow circular section. i) T-section

e) Define shear centre.

f) Write down the equation for pure bending and explain the terms.

g) Define polar moment of inertia.

hy Expl ain Mohrdéds circle.

i) What do you understand by composite beam?

J) Define eccentricity and write down the formula for combined stresses d ue to axial
load and bending. 2x10

PART-A

a) Derive the expression for volumetric strain. 5
b) Given figure shows a bar of three lengths. Find the stress in three parts and the
total extension of the bar for an axial p ull of 80kN. Take E =2310° N/mnf .

}JQOMM%Mﬂmm U—OMM‘
i

2
80kN<__ n 3%,% \T‘;""’"’ St SORN

: 15
/

Determine the normal stress, tangential stress and the stress resultant on an oblique
plane inclined at an angle of 30" with the x-axis for the following stresses:
s,=80MPa, s, =40MPa, ¢, =70MPa.

(Tensile) (Tensile)
Also find the principal stresses. 20

A flitched beam consists of two timber joists each 80mm wide and 300mm deep,
with a steel plate 180mm deep and 20mm thick placed symmetrically between them.

Calculate the total moment of resistance of the section if the allowable stress in
timber joist is 15 N/mm?2. Take Es=20E~ 20

PART-B
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Q.5 A 300mmn? 500mm I-girder has 15mm thick flanges and 10mm thick web. It is
subjected to a shear force of 350kN. What is the maximum shear stress in the
flange? Also, calculate maximum shear stress in the web. 20

Q.6 A short masonry pier of 800mn® 1200mm supports a compressive load of 80kN as
shown in the figure. Find the stresses at the four corners of the sec tion.

(Y
A 1 &
(524 ) o0)
XX
x o -5 ot ,_‘ SR, . ..
|
\
D 1 =
\ 20
Iy

Q.7 a) A shaft of 80mm diameter is made from steel and maximum allowable shear
stress is 50 MPa. Calculate the maximum torque that can be safely transmitted.

Take G if required as 90GPa. 10

b) A solid shaft is required to transmit 120kW power at 200rpm. Find the suitable

diameter if the maximum torque exceeds the mean by 20%. Allowable shear
stress is 7ON/mnf . 10
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End Semester Examination, Dec. 2015

B. Tech.i Fourth Semester
STRUCTURAL ANALYSIS -1l (C -401A)

Time: 3 hrs Max Marks: 100
No. of pages. 2
Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B . Each question carries equal marks

Ql a Define Castiglianods second theorem.
b) Wr it e CIl apey ofdhneé smomentseassunengnotations for a continuous
beam.
c) Find the bending moment at any point in a 2 -hinged arch.
d Define Maxwell 6s reciprocal theor em.

e) Draw ILD for reaction for simply supported beam.

f) State Muller-Breslau principal.

g) What is elastic centre?

h) Write the expression for strain energy stored due to bending.

i) What is the magnitude of minimum tension in a cable?

j) Draw ILD for bending moment in case of over -hanging beams.

F—€~—I‘1—7\‘—l—1—4‘4 f—1

PARIT-A
Q.2 a) A train of 5 wheeled loads are shown in the figure crosses a simply supported
beam of span 25m.
i) Calculate maximum positive and maximum negative shear force at 12m from

left support.
i) Calculate absolute maximum bending moment.

Gkt | @b l&eohl [ a0, \20kN)
é‘l- (&3 ‘é C—Liﬂt " Lh; o

B 2:Gm 2 om 2Sm.

T:' —-')v.m-———i:*"'jr 10

b) A distributed live load of 80kN/m run may occupy any position on girder as shown

2x10

in the figure. Find max positive bending
D A ; B8 F
F3m Im—+— Ym ?QM

10
Q.3 Find the reaction at supports and draw bending moment diagram using strain energy
for figure. Frame is having uniform flexural rigidity.
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X
bm fr) T A
P'— Hm- A
20
Q.4  Analyse the continuous beam using moment distribution method:
Sons) 20 k) ]m
ﬁ ’ - YOO Y Y
N 7 Il x) :l
= Ym G
20
PART-B
Q.5 Analyse the beam using column analogy method. Shown in the figure.
L-‘N RN
/ — |
/ T g8
Ar L = —
T
| e | S— Yor—

20

Q.6 a) A semicircular arch of radius R is subjected to udl of wkN/m length over half of
span in left side. El is uniform. Find horizontal thrust.

12
b) Two hinged parabolic arch of span 50m and rise 5m is subjected to 60kN of

Central load. It has elastic supports which yields by . a=12310°/"C,

E =200kN/mnt . | =53 10° mnf. Rise in temp= 20"C. Calculate horizontal thrust
considering yielding and temperature effect. 8

Q.7 a) A cable is subjected to 10kN/m udl over whole span. The two supports are 30m
horizontally apart. The left supportis 3m above the right support. Find:
i) Horizontal thrust .
i) Max tension in cable.
iii) Min tension in cable. 14
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b) A cable having a span of 100m and dip 5m is subjected to a rise of
temperature15°C. Find increase in dip due to rise in temperature.
a=12310°/°C. 6
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End Semester Examination, Dec. 2015
M. Tech. (Structural Engineering) i Third Semester
ADVANCED FOUNDATION ENGINEERING (C -MS-305)

Time: 3 hrs Max Marks: 75
No. of pages. 1
Note: Attempt any FIVE questions in all. Each question carries equal marks.

Q.1 Answer in brief:
a) Define shallow and deep foundations. 2
b) List the factors for selection of type of foundation. 2
c) Write minimum depth of foundation as2per
d) What two criterias should be satisfied to calculate allowable bearing pressure of

soil? 1

e) Mention the limitations of standard penetration test. 2

f) What are the conditions where a pile foundation is more suitable than a shallow
foundation? 2

g) List different methods to find out bearing capacity of shallow foundation. 2

h) What is objective of ground improvement? 2

Q.2 a) Write the steps for the selection of the type of foundation. 5
b) Explain various types of foundations with th e help of a neat sketch. 10

Q.3 a) Discuss various types of failure in soil. How ultimate bearing capacity in local shear
is determined? 8
b) Determine the allowable gross load and net allowable load for a square footing of
2m side anddepthof 2.0m. Use Ter zaghi 6s theory and a

Take FOS=30, g=18kN/n?, ci=15kN/ni, j =25° Take N, =14.8, Nj=5.6
and Nj=3.2 7
Q.4 a) Discuss the various loads that are to be considered in the design of foundations. 7
b) Design a reinforced cement concrete footing for a 1 m wide concrete wall carrying

a load of 800kN/m. The allowable soil pressure is = 200kN/m? . 8

Q.5 a) What is raft foundation? Why is it required? Discuss the procedure for the design

of raft foundation. 8

b) Describe plate load test. What are its limitations and use? 7

Q.6 a) What is negative skin friction? What is its effect on the pile? 5
b) How would you estimate group capacity of pilesin: i) Sand i) Clay 5

c) A 30cm diameter concrete pile is driven in a normally consolidated clay deposit
15m thick. Estimate the safe load. Take ¢, =70kN/nf, a=09 and F.S=25 5

Q.7 a) What preventative methods can be adopted before the construction of foundations
on collapsible soils suspectible to wetting? 5

b) What are the forces acting on a well foundation? Explain. 5

¢) What do you mean by grip length? What is its importance in well foundation? 5
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Time: 3 hrs

End Semester Examination, Dec. 2015
M. Tech. (Construction Managemeni) - First Semester
PROJECT PLANNING AND CONTROL (C-MC-101)

Max Marks: 75
No. of pages. 1

Note: Attempt any FIVE questions in all. Each question carries equal marks.

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6
Q.7

Write short notes on any three of the following:

a) Ultility a transit mixer.

b) Crashing of project activity.

c) Earliest start time.

d) Free float. 5x3

Discuss how to complete a project in time and within the estimated cost. Give

examples to support your argument. 15
Draw PERT and mark critical path for the following case:
o [ powes | Aty Bumton | Procesang | Succeedi

1 A 15 NIL B, C

2 B 10 A C

3 C 5 A, B NIL

4 D 7 NIL E,F

5 E 6 D F

6 F 5 D, E NIL

7 H 2 F NIL

15

Compute the material and labour required for manufacturing of 100 cu.m. of concrete
of M 25 grade required for mass concreting. Take reinforcement density as 20kg/ m®.
Assume suitable rates of material and labour as per present market norms. 15

Discuss the following:

a) Slackness of activities. Give examples.

b) Crashing of activities.

c) Critical path of a PERT. 5x3

List various methods of resource labeling and explain any one with an example. 15

Explain various functions of a computer application in project management. 15
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End Semester Examination, Dec. 2015
M. Tech. (Construction Management) - First Semester
QUALITY CONTROL AND SAFETY IN CONSTRUCTI ON (C-MC-102)

Time: 3 hrs Max Marks: 75

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 What do you understand by quality control and safety management? Discuss with two

examples.
15
PART-A
Q.2 Explain the various elements of quality control. Cite the examples.
15
Q3 Why taking AGreater care in detailingbo
detail.
15

Q.4 Draw priority wise precedence over others from following list and explain with
argument:
a) Specification.
b) Tender documents.
c) General specifications.
d) Bureau of Indian specification.
e) Manufacture specification.
f) Direction of architect or engineer-in-charge.

15
PART-B
Q.5 What are personal safety appliances and equipments? Discuss their importance and
uses in detail.

15

Q6 What do you understand by the term 6Safety

15

Q.7  Write short notes on any three of following:
a) Fall from height.
b) Alcoholism of workers on duty.
c) Storage of hazardous materials at site.
d) Non-use of protective gear at construction site.
e) Safety induction training.
5x3
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End Semester Examination, Dec. 2015

M. Tech. (Construction Management) - First Semeger

CONSTRUCTION CONTRACT MANAGEMENT (C-MC-103)

Time: 3 hrs

Note:

Q.1

Q.2

Q.3

Q.4

Q.5

a)
b)
c)

b)

Define a contract.
What important information is provided in a tender notice?

Max Marks: 75
No. of pages. 1
Attempt FIVE questions in all; Q.1 /s compulsory . Attempt any TWO questions
from Part A and TWO questions from Part B. Each question carries equal marks

Mention the reasons for disqualification of any person from entering in a contract.
Name any three financial aspects that are considered in awarding a contract.

What do you understand by express contract?

Explain arbitration in brief.

Define trade union.

Give any three silent features of Trade Union Act, 1926.
What do you understand by an industrial dis pute?
Define 6l abour | awbé in bri
1%2x10

PART-A

Discuss the essential elements of a void contract in detail.
8

Describe the legal roles for a valid offer.

7

Write short notes on any four .

b)

Termination of contract.
Tender notice.
Earnest money.
Extension of time.
Maintenance period.
Penalty.

15

ef .

Write down all the steps in sequence from the stage of issue of the tender notice

to acceptance of the tender.

8
What do you understand by
7

PART-B

Discuss the advantages of arbitration over civil court.
7
List out the qualifications and powers of an arbitrator.
8

it wo
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Q.6

Q.7

a) Discuss the role or functions of a trade union.
7

b) As per labour Act, what facilities and requirements are to be provided for
construction workers?
8

a) Describe in detail the pre-requisites for registration of a trade union.
7

b) Ailndustri al di spute are of many typeso,
8
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End Semester Examination, Dec. 2015

M. Tech. (Construction Management) - First Semester
CONCRETE ENGINEERING AND TECHNOLOGY (C-MC-104)

Time: 3 hrs Max Marks: 75

No. of pages. 1

Note: Attempt FIVE questions in all; Q.1 is compulsory . Attempt any TWO questions

Q.1

Q.2

Q.3

Q.4

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

Use of IS 10262:2009 is permitted

Attempt all parts:
ay Define Duff Abramds Law.
b) Why volume batching is banned?
c) What is pozzolana?
d) How do size of aggregate affect strength of concrete?
e) What are deleterious substances?
f) Define dynamic modulus of elasticity.
g) Define grade of cement.
h) Explain carbonation of concrete.
i) Write a note on chloride attack.
) What is well-graded aggregate?
1¥%2x10

PART-A

a) Name the compounds of cement and explain their functions and write their
hydration reactions.
8

b) Write the features of Gap-graded aggregates.
7

Write short notes on the following:
a) Air entraining admixture
b) Water reducer
c) Accelerator
5x 3

a) Write short note on compaction factor method.
5

b) Design a M40 nominal mix of concrete having following properties. Grade of
cement-OPC 43. Maximum size of nominal aggregate is 10 mm. Minimum cement
content-320 kg/m3. Maximum cement content-450 kg/m3. Workability is 75 mm.
Type of aggregate is crushed angular. Superplasticizers is used. Concrete is
pumpable and exposure condition is severe. Fine aggregate is from zone IIl.
Specific gravity of cement is 3.15, specific gravity of superplasticizer is 1.145,
specific gravity of coarse and fine aggregate is 2.75 and specific gravity of flyash is
2.2. Consider any data if missing.

10

PART-B
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Q.5

Q.6

Q.7

a) What are the factors affecting workability of concrete?

b) Which concrete sample would be having higher strength a cylindrical (150x300) or
a cubical (150 mm x 150 mm x 150 mm) and why?

c) Write the difference between static and dynamic modulus of elasticity.
5x3

a) What is creep? What are the factors that governs the creep?
7

b) How creep can be measured? What are the measures to prevent creep?
8

Write short notes on the following:
a) Polymer concrete
b) High performance concrete
c) Under water concreting
5x3
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End Semester Examination, Dec. 2015
M. Tech. (Construction Management) - First Semester
TALL STRUCTURES (C-MC-105)

Time: 3 hrs Max Marks: 75
No. of pages. 2
Note: Attempt any FIVE questions in all. Each question carries equal marks.

Q.1 Explain the following with neat sketches in brief.
a) Tube-in tube system.
b) Flat slab system.
c) Infilled rigid frame.
d) Shear wall system.
e) Bundled tube structures. 3x5

Q.2 a) Whatis composite steel-concrete floor system?
b) Describe waffle flat slabs in brief.

c) Elaborate braced system in brief. 5x3
Q.3 a) Whatis human comfort criteria for design of tall buildings? 5
b) What is the limitations of stiffness and drift in tall buildings? 5
¢) How wind load is considered in design of tall buildings? 5

Q.4 Analyse the frame shown in figure by portal frame method.
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Q.5 a) How high rise buildings has evolved into present form? Explain its history in brief.
10
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Q.6

Q.7

b) What are the different types of foundations used in high rise buildings? Explain in
brief. 5

Design a raft foundation for column of a high rise bu ilding as shown in figure. All
columns are of 600mn® 600mm and their spacing and loads are shown in figure.

Allowable bearing capacity of Soil = 100kN/m?
Concrete of grade M30 and steel of grade Fe415.
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COLUNMNS  LAYoUT 15

Design a pile cap for supporting a column of section 500mm?3 500mm carrying an
axial load of 1500kN at service state. The pile cap contains a group of four friction
piles each of 300mm diameter for transfer of load from column to soil. Consider grade
of concrete as M 25 and grade of steel as Fe415. 15
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End Semester Examination, Dec. 2015
M. Tech. (Structural Engineering) - First Semeser
PRE STRESSED CONCRETE(C-MS-101)

Time: 3 hrs Max Marks: 75

No. of pages. 1

Note: Attempt any FIVE questions in all. Each question carries equal marks.

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

a) Draw stress-strain curve for high strength curve and high strength tensile steel. 5
b) Why high strength materials are used in pre-stressed concrete. 5
c) Explain with a neat sketch long-line system of pre-tensioning. 5

A pre-stressed concrete bridge deck comprises unsymmetrical Fsection beams
spanning overlém. The cress-section of a typical beam is shown in figure. The beam
is pre-stressed by seven freyssinet cables, each carrying an effective force of 500kN
located from 150mm from the soffit at the centre of span section. If the total

maximum bending moment at the centre of span of the girder is 4000kn- m.

Estimate the resultant stress developed at the section using the internal resisting
couple method. [ o 5n
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a) Explain in brief about losses of pre-stress. 5

b) A concrete beam is pre-stressed by a cable carrying an initial pre-stressing force
of 250kN. The cross-sectional area of the wire in the cable is 280mnt. Calculate

the percentage loss of stress in the cable only due to shrinkage of concrete using
1S:1343-2012 assuming the beam to be :

i) Pretensioned ii) Posttensioned.
Assume E_ =2310° N/mnf and age of concrete at transfer=8 d ays. 10
a) List the factors influencing the deflection of pre -stressed concrete beam. 5

b) A rectangular concrete beam of cross-section 150mm wide and 350mm deep is
simply supported over a span of 8m and is pre-stressed by means of a symmetric
parabolic cable, at a distance of 80mm from the bottom of the beam at centre of
span and zero eccentricity at supports. If the force in the cable is 400kN and the
modulus of elasticity of concrete is 4.23 10° N/mn? , calculate:

i) Deflection at mid-span when the beam is supporting its own weight.
i) The UDL which will applied at complete span to restore it to the level of

supports. 10
a) Write advantages of pre-stressed concrete over reinforced concrete. 5
b) Classify different methods of pre-stressing. 5
c) Discuss oneway, two-way and flat pre-stressed concrete slab. 5

A post tensioned T-section has a flange 1400mm wide and 200mm wide thick. The
width and depth of the rib are 300mm and 1600mm respectively. The high tensile
steel area is 5000mnt and is located at the effective depth of 1650mm. Considering

161/3



Q.7

M50 grade concrete and steel of characteristic tensile strength of 2000N/mnf .

Calculate moment of resistance of the section.

Write short notes on the following:
a) Concept o load balancing

b) Bond in pre-tensioned and post-tensioned construction.

c) End zone reinforcement

15

5x3
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End Semester Examination, Dec. 2015
M. Tech. (Structural Engineering) - First Semester
STRUCTURAL DYNAMICS (C-MS-102)

Time: 3 hrs Max Marks: 75
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 equalmarks.

Q.1 Answer the following:
a) Define logarithmic decrement.
b) Discuss the characteristics of dynamics problem.
c) Explain different types of dynamic loading.
d) What do you understand by time period and natural frequency?
e) What is dry or structural damping?

3x5
PART-A
Q2 a) Explain D6 Al embertds principle.
2
b) What is negative damping?
3

c) Derive the response for free vibration under damped SDoF system at
t=0,u =, m . Draw a labeled response diagram.

10

Q.3 A single storey building with rigid girder is supported by weightless columns. A free
vibration is made on the roof system with a lateral displacement given by hydraulic
Jack which is then released.
Given data:
Jacking force P =5000kg

Initial displacement g, =0.6cm

After the instantaneous release of this displacement the maximum displacement on
the first return g, = 0.5 and the period of this displacement cycle T =1.4sec. Calculate
the dynamic property of the structure with:
a) Effective weight of the girder.
b) Undamped frequency of vibration.
c) Cand w,
d) Amplitude after 6™ cycle.
15

Q.4 a) Calcubte the effective stiffness of the system shown in the figure (El=constant).
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Q.5

Q.6

Q.7

b)

b)

7

What are the consequences of vibration?

4

How many types of springs are there on the basis of mechanical characteristics?
4

PART-B

i) Derive the expression for force transmitted to the foundation.

7

i) Explain the term transmissibility.

3

In an experiment of free vibration it was found that the maximum amplitude has
reduced to 0.3 times to its value in 4 compl ete cycles. Find out the damping in the
system.

5

Derive the response expression for damped structure subjected to harmonic loading.
Discuss the variations of dynamic amplification factor with damping ratio. Draw
respective response graphs with labeling.

a)

b)

15

How multistoreyed building are classified? What are the basic assumptions in
analysis of shear building?

3

A multistorey building subjected to free vibrations with to topstorey.

Determine response of the structure.
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