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BT-3/D-21 43022
THERMODYNAMICS

Paper–ME-201E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting atleast one question
from each unit. Missing data may be assumed suitably if
any. Use of steam Table/Charts allowed.

UNIT–I

1. (a) Explain Thermodynamic system, surrounding and
boundary. (10)

(b) Explain equality of temperature. (10)

2. In a piston cylinder device, 300 gm of saturated water vapour,
maintained at 200 kPa, is heated by a resistance heater
installed within the cylinder for 10 minutes by passing a
current of 0.35 ampere from 220 volt source. The heat loss
from the system during heating process is 2.2 kJ. Calculate
the work done and final temperature of the steam. (20)

UNIT–II

3. (a) Define second law of thermodynamics. (10)

(b) The minimum power required to drive a heat pump
which maintains a house at 20°C is 3 kW. If the outside
temperature is 3°C, estimate the amount of heat which
the house loses per minute. (10)
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4. A rigid tank of volume 2.5 m3 contains air at 200 kPa and
300 K. The air is heated by supplying heat from reservoir at
600 K until the temperature reaches 500 K. The surrounding
atmosphere is at 100 kPa and 300 K. Determine the maximum
useful work and the irreversibility associated with the process.

(20)

UNIT–III

5. (a) Write a note on pure substance and its properties.
(10)

(b) Explain solid-liquid-vapour equilibrium. (10)

6. (a) What is dry, wet and super heated steam? Explain their
properties. (10)

(b) Explain the measurement of dryness fraction of steam.
(10)

UNIT–IV

7. A rigid tank of volume 0.5 m3 contains 80% by volume of
saturated liquid water and 20% by volume of saturated steam
at 200°C. Now, 140 kg of liquid water is pumped into the
tank. If the final temperature of the fluid in the tank is 80°C,
determine the final pressure. (20)

8. Write a note on the Clapeyron equation. (20)
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BT-3/D-21 43023
STRENGTH OF MATERIALS-I

(Theory)
Paper–ME-203E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each unit.

UNIT–I

1. (a) Draw and explain Stress-Strain diagram for mild steel.
5

(b) Two vertical rods one of steel and the other of copper
are each rigidly fixed at the top and are 50 cm apart.
Diameter and length of each rod are 2 cm and 4 m
respectively. A cross bar fixed to the rods at the lower
ends carries a load of 5 kN such that the cross bar
remains horizontal even after loading. Find the stress
in each rod and the position of the load on the bar.

15

2. At a point in a strained material, the principal tensile stresses
across two perpendicular planes are 80 N/mm2 and 40 N/
mm2. Determine normal stress, shear stress and the resultant
stress on a plane inclined at 20°C with the major principal
plane. Determine also the obliquity. What will be the intensity
of stress which acting alone will produce the sam maximum
strain if Poisson's ratio =1/4?
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UNIT–II

3. A cantilever beam of 5 m span, carries a load of 2 kN at

2 m from fixed end and a load of 1 kN at the free end and

a load of 4 kN/m uniformly spread over the 1st and 2nd

metre of the length measured from the free end. Draw the

shear force and bending moment diagrams. 20

4. A shaft taper uniformly from a diameter (d + a) at one end

to (d – a) at the other end. It is subjected to an axial torque

T. Find the percentage error in the angle of twist for a given

length when calculated on the assumption of constant

diameter. 20

UNIT–III

5. A hollow steel shaft is to transmit 15 kW at 250 rpm. The

loading is such that the maximum bending moment is

1 kN-m, the maximum torsional moment is 600 N-m, and

the axial compressive load is 20 kN. The ratio of inside

diameter to outside is 0.75. If the maximum allowable shear

stress is 42 MPa, determine the diameter of the shaft. 20

6. Find out the greatest length of a mild steel rod 30 mm × 30

mm which can be used as compression member with one

end fixed and the other end hinged. It carries a working

load of 40 kN with a factor of safety = 4. Take a = 1/7500

and �c = 300 N/mm2. 20
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UNIT–IV

7. A cantilever beam of length 10 m and carrying a distributed

load whose intensity varies uniformly from zero at the fixed

end and 1000 N/m at the free end. Derive equation for the

deflection curve and hence calculate the deflection at free

end. E = 210 GPa and I = 4 × l010 mm4. 20

8. A beam AB of 6 m span is fixed at both ends and carries a

load of 30 kN at C, 2 m from A. For portion AC, 1 = 1200

cm4 and for portion BC, 1 = 2400 cm4. Find the fixed end

moments and central deflection. 20
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BT-3/D-21 43024
MACHINE DRAWING

Paper–ME 205E/AE 205E

Time : Four Hours] [Maximum Marks : 100

Note : Attempt three questions in all, selecting one question from
each unit.

UNIT–I

1. Explain the following terms :

(a) Minimum interference.

(b) Upper deviation.

(c) Bilateral tolerance.

(d) Transition.

(e) Limits of size. 20

2. Sketch a helical gearing, following the conventional
representation. 20

UNIT–II

3. Sketch the required two views, indicating the proportions of
a solid flange coupling used in marine engines to connect
two shafts, each of diameter 60 mm. 20

4. Draw the sectional view from the front and view from above
of single riveted, double strap butt joint, to join plates of
thickness 10 mm. 20
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UNIT–III

5. Draw any two view of Plummer Block. Details of the assembly
are given below : 60
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6. Draw any two view of Machine Vice. Details of the assembly
are given below : 60
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BT-3/D-21 43025
KINEMATICS OF MACHINE

Paper–ME-207E

Opt. – (2)

Time : Three Hours] [Maximum Marks : 100

Note : There are eight questions in this paper. All questions carry

equal marks. Attempt five questions in all, by selecting at

least one question from each unit.

UNIT–I

1. (a) Explain different types of Kinematics Chains with

suitable sketch of each. 5

(b) Define rigid and restraint body. Classify the kinematics

pairs according to nature of relative motion. 5

(c) Define inversion. Describe various inversions obtainable

from single slider crank chain with neat sketch of each.

10

2. (a) State and Prove Kennedy Theorem. Describe different

types of instantaneous centre with suitable sketch. 10

(b) Figure shows a mechanism in which OA = 300 mm,

AB = 600 mm, AC = BD = 1.2 m. OD is horizontal for

the given Configuration. If OA rotates at 200 rpm in

clockwise direction find: (a) linear velocity of C and D

(b) the angular Velocity of links AC and BD. 10
��������	��� 
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UNIT–II

3. (a) Explain the Ritterhau's construction for finding

acceleration of slider crank mechanism. 10

(b) In a small steam engine running at 600 rad/min counter-

clockwise, the length of crank is 8 cm and ratio of

Length of connecting-rod to the crank radius is 3. For

the position when the crank makes 45° to the horizontal,

Determine acceleration of the piston or the cross head.

Find also the total acceleration of the point X on the

connecting rod, 8 cm from the crank pin. Solve the

problem by ordinary polygon method. 10

4. (a) Design a four link mechanism when the motions of the

input and the output links are governed by the function

y = 2 log10 x and x varies from 2 to 4 with an interval

of 1. Assume � to vary from 30° to 70° and �� From

40° to 100°. 15

(b) State and Prove Coriolis Law. 5
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UNIT–III

5. (a) What are different straight line mechanisms ? Explain
any two in detail. (10)

(b) The angle between the axes of the two shafts joined by
Hook's joint is 25°. The driving shaft rotates at uniform
speed of 180 rpm. The driven shaft carries a steady
load of 7.5 kW. Calculate the mass of the flywheel of
the driven shaft if its radius of gyration is 150 mm and
the output torque of the driven shaft does not vary by
more than 15% of the input shaft. (10)

6. (a) What are two different types of steering gear
mechanism? Explain the working of Davis steering in
detail. (10)

(b) The ratio between the width of front axle and that of
wheel base of the steering mechanism is 0.44. At the
instant when the front inner wheel is turned by 18°,
what should be the angle turned by the outer front wheel
for the perfect steering ? (10)

UNIT–IV

7. (a) State advantages and disadvantages of chain drive over
the belt or rope drive. (5)

(b) An open belt drive connects the two pulleys 1.2 m and
0.5 m diameter, on the parallal shaft meter apart. The
mass of the belt is 0.9 kg per 4 meter length and the
maximum tension not to exceed 2000 N. The
coefficient of friction is 0.3. The 1.2 m pulley, which
is the driver, runs at 200 rpm. Due to the belt slip on
one of the pulleys the velocity of the driven shaft is



450 rpm. Calculate torque on each of the two shafts,
the power transmitted, the power lost in friction. What
is efficiency of the driver? (15)

8. In a symmetrical tangent cam operating a roller follower,
the least radius of the cam is 30 mm and roller radius is
17.5 mm. The angle of ascent is 75° and total lift is 17.5 mm.
The speed of cam shaft is 600 rpm. Calculate : 1. principal
dimension of the cam; 2. the acceleration of the follower at
beginning of the lift, where straight flank merges into the
circular nose and at the apex of the circular nose. Assume
that there is no dwell between ascent and descent. (20)
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BT-3/D-21 43026
PRODUCTION TECHNOLOGY–I

Paper–ME-209E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, taking at least one question
from each unit. All questions carry equal marks.

UNIT–I

1. Write briefly on :

(a) Tool Signature. 10

(b) Metal Cutting Theories. 10

2. (a) Describe various types of chips and their characteristics.
10

(b) Define 'Tool Life' and discuss the variables affecting it.
10

UNIT–II

3. Write briefly on tooling economics. How do we calculate
machining cost? 20

4. Describe the geometry of twist drills. 20

UNIT–III

5. Describe rolling theory as well as theory of forging. 20

��������	��� 
�����



��������	��� �

6. Using formulas, describe how thrust, torque and power is
calculated for drills? 20

UNIT–IV

7. Write briefly on :

(a) Sine bar. 10

(b) Auto-collimator. 10

8. Using a neat sketch, explain the working of an optical
comparator. 20
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BT-3/D-21 43079
FUNDAMENTALS  OF  MANAGEMENT

Paper–HS-201 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, seleting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. Define management. Distinguish between management and

administration.

2. Explain in detail, F.W. Taylor's Principles of scientific

management.

UNIT–II

3. What is planning ? Discuss planning process in detail.

4. What is decision-making process ? Discuss decision making

models.

UNIT–III

5. Distinguish between recruitment and selection. Discuss

sourcess of recruitment.

6. Critically examine maslow theory of motivation.

��������	��
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UNIT–IV

7. Discuss the following :

(a) Management Information System (MIS).

(b) Total Quality Management (TQM).

8. Define the concept of Corporate Social Responsibility. Give
reasons for its increased importance over the years with
specific examples.
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BT-3/D-21 43102
MATHEMATICS-III

Paper–AS-201N
Group No. (I)

Opt. (I)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question
from each unit. All questions carry equal marks.

UNIT–I

1. (a) Expand the function f(x) = x sin x as a Fourier series in
the interval –� � x � �. Deduce that

 
1 1 1 1 2

..... .
1.3 3.5 5.7 7.9 4

� �
� � � � � (7½)

(b) Find the half-range cosine scries for the function

f(x) = 
for 0

2

( ) for .
2

l
kx x

l
k l x x l

�
� ���

�
� � � �
��

Deduce the sum of the series 
2 2 2

1 1 1
......

1 3 5
� � (7½)

2. (a) State and prove, Parseval's identity for Fourier

Transform and evaluate 2 2
0 (4 )(9 )

dt

t t

�

� �
� (7½)
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(b) Show that the function 

2

2

x

e
�

 is self-reciprocal under

Fourier transform. (7½)

UNIT–II

3. (a) Solve the PDE p – q = log (x + y), where p and q are
having their usual meanings. (7½)

(b) Solve the Equation,

(D3 + D2D� – DD�2 – D�3)z = ex cos 2y. (7½)

4. (a) Define the terms (a) feasible solution (b) optimal
solution (c) slack variable (d) surplus variable (e) non-
degenerate solution. (1½×5=7½)

(b) Using Graphical method.

Maximize Z = 5x1 + 3x2

Subject to x1 + x2 � 2;
5x1 + 2x2 � 10;
3x1 + 8x2 � 12;

x1, x2 � 0. (7½)

UNIT–III

5. (a) If cosh x = sec �, prove that x = log tan
4 2

� � � �� ��� 	
 �� � �
 and

2 2tan h tan .
2 2

x �
� (7½)

(b) If f(z) is a regular function of z, prove that

 

2 2
2 2

2 2
| ( ) | 4 | ( ) | .f z f z

x y

� �� �
� � �� �� �	 


(7½)
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6. (a) Find the regular function whose imaginary part is
e–x(x cos y + y sin y). (7½)

(b) Evaluate 
2

C

cos

( 1) ( 2)

z
dz

z z

�

� �
�  where C is the circle

| z | = 3. (7½)

UNIT–IV

7. (a) There are three bags : first containing 2 white, 3 red, 4
green balls; second 3 white, 3 red, 2 green balls and
third 3 white, 1 red, 2 green balls. Two balls are drawn
from a bag chosen at random. These are found to be
one white and one red. Find the probability that the
balls so drawn came from the second bag. (7½)

(b) X is a continuous random variable with probability
density function given by

, 0 3

( ) 4 , 3 5

( 7), 5 7,

kx x

f x k x

k x x

� ��
�

� � ��
� � � ��

 find k and mean yalue of X. (7½)

8. Fit a Poisson distribution to the following and calculate
theoretical frequencies :

x : 0 1 2 3 4

f : 124 50 15 2 1 (15)
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BT-3/D-21 43103
BASIC THERMODYNAMICS

Paper–ME-201N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question
from each unit. Students can use steam table for numerical
solution. Assume missing data, if any.

UNIT–I

1. (a) What do you mean by a pure substance? 5

(b) Explain the State, Path, Process and Cycle. 10

2. A balloon of spherical shape is 8 m in diameter and is filled
with hydrogen at a pressure of 1 bar abs. and 15°C. At a
later time, the pressure of gas is 95 percent of its original
pressure at the same temperature.

(a) What mass of original gas must have escaped if the
dimensions of the balloon are not changed ?

(b) Find the amount of heat to be removed to cause the
same drop in pressure at constant volume. 15

UNIT–II

3. Air flows steadily at the rate of 0.4 kg/s through an air
compressor, entering at 6 m/s with a pressure of 1 bar and a
specific volume of 0.85 m3/kg, and leaving at 4.5 m/s with
a pressure of 6.9 bar and a specific volume of 0.16 m3/kg.
The internal energy of air leaving is 88 kJ/kg greater than

����������	
� ����



����������	
� 	

that of the air entering. Cooling water in a jacket surrounding
the cylinder absorbs heat from the air at the rate of 59 kJ/s.
Calculate the power required to drive the compressor and
the inlet and outlet pipe cross-sectional areas. 15

4. A domestic food freezer maintains a temperature of – 15°C.
The ambient air temperature is 30°C. If heat leaks into the
freezer at the continuous rate of 1.75 kJ/s what is the least
power necessary to pump this heat out continuously. 15

UNIT–III

5. In an air turbine the air expands from 6.8 bar and 430°C to
1.013 bar and 150°C. The heat loss from the turbine can be
assumed to be negligible. Show that the process is
irreversible, and calculate the change of entropy per kg of
air. 15

6. (a) Define availability function and find the relationship
between availability function and change in availability.

8

(b) Derive an expression for availability in steady flow
systems. 7

UNIT–IV

7. Calculate the internal energy of 0.3 m3 of steam at 4 bar
and 0.95 dryness. If this steam is superheated at constant
pressure through 30°C, determine the heat added and change
in internal energy. 15

8. Derive the first and second TDS equations. 15
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BT-3/D-21 43104
MECHANICS OF SOLIDS-I

Paper–ME-203N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions, selecting at least one question from

each unit. Assume any missing data suitably.

UNIT–I

1. (a) Define free body diagram. What are the steps to be

followed in drawing free body diagram? Explain taking

an example. 5

(b) Locate the centroid of the plane lamina shown in figure

below : 10
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2. A steel rod 20 mm diameter passes centrally through a steel
tube 25 mm internal diameter and 40 mm external diameter.
The tube is 750 mm long and is closed by rigid washers of
negligible thickness which are fastened by nuts threaded on
the rod. The nuts are tightened until the compressive load
on the tube is 20 kN. Calculate the stresses in the tube and
the rod.

Find the increase in these stresses when one nut is tightened
by one quarter of a turn relative to the other. There are 0.4
threads per mm length. Take E = 200 G N/m2. 15

UNIT–II

3. The two dimensional state of shear stress is given as �xx= 10
MPa, �yy= 5 �xy MPa, and �xy = 2.5 MPa. Determine the
following on a plane inclined at an angle of 30° from the x-
plane in anticlockwise direction, (i) Normal stress, (ii) shear
stress, (iii) resultant stress and (iv) principal stresses. 15

4. What is Mohr's circle ? How is it useful in the solution of
stress-analysis problems ? 15

UNIT–III

5. (a) Derive an expression relating the applied twisting
moment, shearing stress and angle of twist of a circular
shaft. 7

(b) Calculate the diameter of shaft if 80 kW power is
transmitted at 120 rpm. The maximum torque is 25%
greater than the mean torque. The limit for torsional
stress is 60 MPa. Also find the angle of twist for a
length of 2 m. Take G = 90 GPa. 8
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6. The width of flanges of an I-section is b and the overall

depth is 2b. The thickness t of the web and the flanges is

uniform. Neglecting the higher powers of t, find the ratio of

the intensities of the maximum shear stress and the mean

shear stress. 15

UNIT–IV

7. Compare the crippling loads given by Euler's and Rankine's
formula for a 3 m long hollow steel strut having inner and
outer diameters as 52 mm and 48 mm respectively. The strut
is pin-jointed at the ends. The yield stress is 320 MPa,
Rankine's constant is 1/7500 and E = 200 GPa. 15

8. A simply supported horizontal beam carries a load which
varies from 20 kN at one end to 50 kN at the other.
Determine the central deflection if the span is 10 m and the
width is 420 mm. The bending stress is limited to 84 MPa.
E = 210 GPa. 15
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BT-3/D-21 43105
MACHINE DRAWING

Paper–ME-205N

Time : Four Hours] [Maximum Marks : 75

Note : Attempt three questions in all, selecting one question from

each unit.

UNIT–I

1. Define the following terms :

(a) Tolerance.

(b) Limits and Fits.

(c) Allowances. 15

2. Explain the following terms with the neat sketch :

(a) Clearance.

(b) Interference. 15

UNIT–II

3. Draw the sectional front view and top view of a double

riveted double strap butt joint (chain type). Take thickness

of main plate = 8 mm, cover plate 5 mm, diameter of

rivet = 12 mm and pitch = 36 mm. 15
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4. Fig. shows flanges, keys and shafts to be connected in flange
coupling. Assembled and draw elevation and side view in
full. Note that nuts and bolts are to be added. 15



UNIT–III

5. Draw the full sectional front view and side view of the lathe
tall stock shown in fig. 45

��������	�
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6. Draw the half sectional front view and top view of the
plummer block shown in fig. 45
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BT-3/D-21 43106
KINEMATICS OF MACHINES

Paper–ME-207N

Time : Three Hours] [Maximum Marks : 75

Note : There are eight questions in total. Students are required

to attempt any five questions selecting one question from

each unit.

UNIT–I

1. What do you understand by inversion of a Kinematic chain.

Describe the mechanisms obtained by inversion of the four

bar chain. 15

2. Sketch and describe two different types of quick return

mechanisms. Give examples of their applications. Derive an

expression for the ratio of times taken in forward and return

stroke for one of these mechanisms. 15

UNIT–II

3. In a pin jointed four bar mechanism ABCD, lengths of link

AB = 300 mm, BC = CD = 360 mm, and AD = 600 mm.

The angle BAD = 60°. The crank AB rotates uniformly at

100 rpm. Locate all the instantaneous centers and find the

angular velocity of link BC. 15

��������	�
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4. PQRS is a four bar chain with link PS fixed. The lengths of

the link are PQ = 62.5 mm, QR = 175 mm, RS = 112.5 mm,

and PS = 200 mm. The crank PQ rotates at 10 rad/s clockwise.

Draw the velocity and acceleration diagram when angle QPS

= 60° and Q and R lie on the same side of PS. Find the

angular velocity and angular acceleration of links QR and

RS. 15

UNIT–III

5. Describe the watts parallel mechanism for straight line motion

and derive the condition under which the straight line is

traced. 15

6. An epicyclic train of gears is arranged as shown in Figure 1.

How many revolutions does the arm, to which pinions P are

attached, when S makes 300 rpm counter clockwise and A

is stationary. The number of teeth on the gear S and A are

30 and 130 respectively. 15

A

P

P

8
���

Figure 1
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UNIT–IV

7. Construct the profile of a cam to suit the following
specifications :

Cam Shaft Diameter : 40 mm Least radius of Cam : 25 mm

Diameter of the Roller : 25 mm Angle of Lift: 120 deg

Angle of Fall : 150 deg Lift of the follower : 40 mm

Number of pauses is of two equal intervals between motion.
During the lift, the motion is SHM. During the fall, the
motion is UARM. The speed of camshaft is uniform. The
line of stroke is offset to 12.5 mm from the center of cam.

15

8. A cross belt running over two pulleys 600 mm and 300 mm
diameter connects two parallel shafts 4 meters apart and
transmits 7.5 kW from the larger pully that rotates at
225 rpm. Coefficient of friction between belt and pulley is
0.35 and the safe working tension is 25 N per mm width.

Determine :

(a) Minimum width of the belt.

(b) Initial belt tension.

(c) Length of the belt required. 15
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BT-3/D-21 43107
MATERIAL  SCIENCE

Paper–ME-209N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, selecting at least one question
from each unit.

UNIT–I

1. Define the Term APF and illustrate the procedure for
calculation of APF for a BCC and FCC crystal. 15

2. (a) Explain conventional and true stress strain curve. 08

(b) What is Bauschinger effect? Explain with neat diagram.
07

UNIT–II

3. (a) Define lever rule and illustrate with suitable examples
how it can be used to find mass fraction of different
constituents of solid solution. 07

(b) Draw Iron carbon diagram and mark all the
microconstituents present at different temperatures on
it. 08

4. (a) Describe various Surface hardening processes. 09

(b) Differentiate between Austempering and Martempering
processes. 06

��������	�
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UNIT–III

5. (a) Describe various additives used for polymeric materials.

07

(b) Describe the applications of various composite materials.

08

6. Illustrate the working and applications of following advanced

materials :

(a) Shape memory alloys.

(b) CNT. 15

UNIT–IV

7. Discuss the basic principle involved and applications of

following characterization techniques :

(a) TEM.

(b) DSC. 15

8. (a) Describe with sketches various types of Fatigue tests.

7

(b) Describe various factors affecting creep failure. Give

examples of few creep resistant materials. 8
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BT-3/D-21 43137
OPTICS AND WAVES

Paper–BS-201A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting atleast one question

from each section.

SECTION–I

1. (a) Derive the differential equation of one dimensional

wave considering the transverse vibration in a stretched

string. (8)

(b) Derive the equations of electromagnetic waves

propagation through free space and deduce important

properties of EM wave propagation in free space.

(7)

2. (a) Formulate Schrodinger's time dependent equation

starting from a plane wave equation by using de

Broglie's formula and Einstein's relation for photon

energy. (8)

(b) Define D, E and P and establish relation between them.

What do you mean by dielectric and dielectric

polarization? (7)
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SECTION–II

3. (a) Explain Fresnel's Biprism and give its application.
(8)

(b) Derive the expression for the diameter of the nth dark
ring in Newton's ring interference pattern. With
necessary equations explain briefly the experimental
procedure to determine the refractive index of a liquid.

(7)

4. (a) With the help of a diagram highlight the functioning of
Michelson Interferometer and give its applications.

(8)

(b) Explain the Young's double slit experiment in detail.
(7)

SECTION–III

5. (a) A paramagnetic material has a magnetic field intensity
of 104 A/m. If the Susceptibility of the material, at room
temperature is 3.7 × 10–3, calculate the magnetization
and flux density of the material. (8)

(b) Discuss Fraunhofer's diffraction at a double slit with
neat diagram. What is the effect of increasing the
(i) slit width, (ii) slit separation? (7)

6. (a) Define Specific rotation. Describe the construction and
working of a Laurent's half shade polarimeter. (8)

(b) Explain in detail double refraction. Discuss the
functioning of Nicol Prism. (7)
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SECTION–IV

7. (a) Explain the working of Ruby laser with proper energy

level diagram. (8)

(b) Explain the construction and working of CO2 laser.

(7)

8. Explain the following in detail :

(a) Einstein's Coefficients. (8)

(b) Semiconductor Laser. (7)
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BT-3/D-21 43149
HIGHER ENGINEERING MATHEMATICS

Paper : BS-205A/BS-204A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. (a) Find the Laplace transform of .
1

3
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(b) Find the Laplace transform of the function
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2. (a) Find the inverse Laplace transform of 3
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(b) Apply Convolution theorem to evaluate
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UNIT–II

3. (a) Form the partial differential equation (by eliminating

the arbitrary function) from )()( atxgatxfz  .

(b) Solve .)()( 222 xyz
y

z
zxy

x

z
yzx 











4. (a) Solve 022 22  yqypz , by Charpit's method.

(b) Solve .322 23
2

3

3

3

yxe
yx

z

x

z x 









UNIT–III

5. (a) Find a root of the equation 0523  xx , using

bisection method correct to three decimal places.

(b) Find the positive root of 104  xx  correct to three

decimal places, using Newton-Rapson method.

6. (a) Find the polynomial f(x) by using Lagrange's formula

and hence find f(3) for

x 0 1 2 5

f(x) 2 3 12 147

(b) Using Newton's forward formula, find the value of

f(1.6), if

x 1 1.4 1.8 2.2

f(x) 3.49 4.82 5.96 6.5

43149/00/KD/545 2
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UNIT–IV

7. Given that :

x 1.0 1.1 1.2 1.3 1.4 1.5 1.6

y 7.989 8.403 8.781 9.129 9.451 9.750 10.031

Find 
dx

dy
 and 

2

2

dx

yd
 at

(a) x = 1.1

(b) x = 1.6

8. (a) Evaluate 2

6

0
1 x

dx

  by using Trapezoidal and Simpson's

3

1
 rule.

(b) Apply Runge-Kutta fourth order method, to find an

approxiamte value of y when x = 0.2, given that

yx
dx

dy
  and y = 1 when x = 0.
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BT-3/D-21 43154
BASIC ELECTRONICS ENGINEERING

Paper–ES-203A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all selecting at least one question
from each unit.

UNIT–I

1. (a) Draw and discuss V-I characteristic of a diode. Discuss
switching characteristic of a diode. (8)

(b) Explain a full wave rectifier and derive the expression
for efficiency. (7)

2. (a) What is a Zener diode ? Differentiate between Zener
breakdown and avalanche breakdown. (8)

(b) Discuss basic internal structure of BJT. Explain its
working as an amplifier. (7)

UNIT–II

3.  (a) Calculate Vout for the given circuit for open loop gain
of op-amp is 100,000. (8)

V  – out

R2
R1

V  = +3.2 voltsin

22 k� 47 k�

m
–
+

�����������	 
�����
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(b) Explain the working of Op-Amp as integrator and
differentiator. (7)

4. (a) Discuss the pin diagram and internal structure of 555
timer IC. Discuss its application as a square wave
generator. (8)

(b) What are oscillators and what is necessary and sufficient
condition oscillations? Discuss RC shift oscillator in
detail. (7)

UNIT–III

5. Minimize the expression using K-map (15)

F(A, B, C, D) =��(1, 5, 6, 7, 11, 12, 13, 15)

6. (a) Draw boolean circuit and truth table of full adder. (8)

(b) Discuss various Gates and their truth tables. Draw XOR
Gate using NAND Gate only. (7)

UNIT–IV

7. (a) What do you understand by modulation? Discuss
Amplitude modulation technique in detail. (8)

(b) Draw and explain the block diagram of GSM system.
(7)

8. (a) Discuss modulation and demodulation of FM in detail.
(10)

(b) Discuss the cellular concept used in mobile
communication. (5)
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BT-3/D-21 43155
THEORY OF MACHINE

Paper–MEC-201A / MTC-205A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all selecting at least one question
from each unit.

UNIT–I

1. In a quick return motion mechanism of a crank and slotted
lever type, the ratio of maximum velocities is 2. If the length
of stroke is 25 cm, find (i) the length of the slotted lever,
(ii) the ratio of times of cutting and return strokes, and
(iii) the maximum cutting velocity per second if the crank
rotates at 30 r.p.m. 15

2. In the mechanism shown in fig., the crank O2A makes 300
r.p.m in the conte clock wise direction as shown. Find
(i) Angular velocity of link O1A. (ii) Velocity of slider at B.

15

B A (on crank)

(on link O B)1

O1

O2
30°

O O2 1

(a) Configuration diagram
A = 6 cm, B = 30 cm

C

�����������	 
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UNIT–II

3. Fig shows a mechanism in which the hydraulic actuator O2A

is expanding at a constant rate of 10 cm / sec. Determine

the directions and magnitudes of angular velocity and

acceleration of link O4A. 15

A

35 cm

O4O2

Q on
link  AO2

P

60° 90°

20 cm

4. A reciprocating roller follower has cycloidal motion and its

stroke of 30 mm is completed in 90°of the cam rotation.

The follower is offset against the direction of rotation by

6.25 mm and radius of the roller is 12.5 mm. determine the

base circle radius which would limit the pressure angle to

30°. 15

UNIT–III

5. For a static equilibrium of the quick return mechanism shown

in fig. find the required input torque T2 for a force of 3500 N

on the slider. Angle of EB with the vertical is 70°. The

impending motion of the slider is to the left. 15
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50 cm

30 cm

50 cm

6 F = 3500 N

C

70° A

B
2

20 cm

E

3

A
1

B
C

 =
 4

0 
cm

99

D

5

6. A V-twin engine has the cylinder axes at right angle and
connecting rods operate a common crank. The reciprocating
mass per cylinder is 10 kg. The crank is 7.5 cm long and
each connecting rod is 35 cm long. Show that the engine
may be balanced for primary effects by means of a revolving
balance mass. If the speed of crank is 500 r.p.m., what is
the maximum value of the resultant secondary force and in
which direction does it act. 15

UNIT–IV

7. A rope pulley is designed to transmit 30 kW. Diameter of
pulley = 360 mm. Speed = 120 rpm. Angle of groove = 45°.
Angle of lap on smaller pulley = 170°. Coefficient of friction
= 0.27. Number of ropes = 10. Mass of the rope 55 C2 kg/m.
Working tension of rope is limited to 125 C2 kN, Where C is



the circumference of rope in meter. Find (i) the initial tenston,
(ii) diameter of each rope. 15

8. An epicyclic gear consists of bevel wheels as shown in fig.
The driving pinion A has 20 teeth and meshes with wheel B
which has 25 teeth. The wheel B and C are fixed together
and turn freely on shaft F. The shaft F can freely rotate about
the main axis XX. Wheel C has 50 teeth and meshes with
wheels D and E, each of which has 60 teeth. Find the speed
and direction E when A rotates at 200 rpm. If (i) D is fixed,
(ii) D rotates at 100 rpm in the same direction as A.

In both the cases, find the ratio of torque transmitted by the
shafts of wheels A and E, the friction being neglected. 15

F
C

B
E

A

x
x

D
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BT-3/D-21 43156
THERMODYNAMICS

Paper–MEC-205A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one
question from each unit. Assume any missing Data.

UNIT–I

1. (a) Define a thermodynamic system. Differentiate open
system, closed system and an isolated system. 6

(b) What do you mean by quasi-static process? Also discuss
its physical significance. 3

(c) Explain the concept of continuum. 3

(d) Describe thermodynamic equilibrium of a system. 3

2. 0.05 kg of carbon dioxide, occupying a volume of 0.03 m3

at 1.025 bar, is compressed reversibly until the pressure is
6.15 bar. Calculate final temperature, the work done on the
carbon dioxide, the heat flow to or from the cylinder walls,

(a) When the process is according to law pv1.4 = constant.

(b) When the process is isothermal.

(c) When the process takes place in a perfectly thermally
insulated cylinder.

Assume carbon dioxide to be a perfect gas, and take � = 1.3
(15)

��������	��
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UNIT–II

3. (a) Define heat engine, refrigerator and heat pump. 6

(b) A Carnot engine operates between source and sink
temperature of 260°C and –17.8°C. If the system
receives 100 kJ from the source, find

(i) Efficiency of the system.

(ii) The net work transfer.

(iii) Heat rejected to the sink. 9

4. 1 kg of air is allowed to expand reversibly in a cylinder
behind a piston in such a way that the temperature remains
constant at 260°C while the volume is doubled. The piston
is then moved in, and die heat is rejected by the air reversibly
at constant pressure until the volume is same as it was
initially. Calculate the net heat flow and the overall change
of entropy. Sketch the processes on T-s diagram. 15

UNIT–III

5. (a) Define availability function and find the relationship
between availability function and change in availability.

5

(b) Air at 15°C is to be heated to 40°C by mixing it in
steady flow with a quantity of air at 90°C. Assuming
that the mixing process is adiabatic and neglecting
changes in kinematic and potential energy, calculate
the ratio of the mass flow of air initially at 90°C to that
initially at 15°C. Calculate also the effectiveness of the
heating process, if the atmospheric temperature is 15°C.

10
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6. Draw a neat sketch of throttling calorimeter and explain how
dryness fraction of steam is determined. Clearly explain its
limitations. 15

UNIT–IV

7. Derive the Maxwell relations and explain their importance
in thermodynamics. 15

8. (a) In a Diesel cycle, air at 0.1 MPa and 300K is
compressed adiabatically until the pressure rises to 5
MPa. If 700 kJ/kg of-energy in form of heat is supplied
at constant pressure, determine compression ratio, cut
off ratio, thermal efficiency and mean effective pressure.

8

(b) Draw line diagram of Brayton cycle represent on p-v
diagram and derive expression for efficiency of Brayton
cycle. 7
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BT-3/D-21 43180
MECHANICS OF SOLIDS–I

Paper–MEC-203A

Time : Three Hours] [Maximum Marks : 75

Note : There are eight questions in this paper. All questions carry
15 marks. Attempt five questions in all by selecting at
least one from each section.

SECTION–A

1. (a) Explain Lami's theorem with the help of example. Also
discuss Center of Gravity and Centroid of shapes:
Circle, semi-circle & trapezium. (7½)

(b) Write a technical note on theorem of parallel and
perpendicular axes. (7½)

2. (a) Define Hook's Law. Explain in detail temperature stress
and strains in simple & compound bars under axial
loading. (7½)

(b) Derive relation between rate of loading, Shear force
and bending moment. (7½)

SECTION–B

3. A bar of 20 mm is subjected to a pull of 50 kN. The measure
extension on gauge length of 250 mm is 0.12 mm and change
in diameter is 0.00375 mm. Calculate (a) Young's Modulus
(b) Poisson's Ratio and (c) Bulk Modulus. Also define Bulk
Modulus and Volumetric Strain. (15)

��������	�
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4. Write short notes on the following :

(a) Principal Stresses and Principal Planes.

(b) Mohr's Circle of stresses.

(c) Point of Contraflexure. (3×5=15)

SECTION–C

5. (a) Draw Shear Force and Bending Moment Diagram (and
axial thrust diagram, if it is) giving values at all
important points for the following beam. (8)

10 kN5 kN/m

3 m 1 m

30°

Fig. 1.

(b) Find out the support reactions of the beam as shown in
Fig. 2. 7

5 kN/m

2 kNm

3 m 2 m

Fig. 2.

6. A hollow mild steel cylinder 4 m long, 300 m outer diameter
and thickness of metal 50 mm is subjected to central load
on the top when standing straight. The stress produced is
80000 kN/m2. Assume Young's Modulus for mild steel as
2.0 × 105 N/mm2 and Find the (a) magnitude of the load
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(b) Longitudinal strain produced and (c) Total decrease in
length. (15)

SECTION–D

7. (a) Discuss critically the assumptions made in theory of
bending. (5)

(b) A hollow circular beam having outside diameter twice
the inside diameter is subjected to a bending moment
of 40 kN-m. If the permissible bending moment in the
beam is 106 N/mm2. Find the diameter of the beam.

(10)

8. Write short notes on the following with regards to robot :

(a) Rankine Formula and other empirical relations.

(b) Euler's formula for crippling load of columns of
different ends.

(c) Macaulay's Method and Method of Integration.
(3×5=15)
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BT–5/D–21 45034

IC ENGINE AND GAS TURBINES

Paper–ME–301E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

UNIT–I

1. (a) Discuss the basic difference in the working of a 4-stroke and  2-stroke

engine. 10

(b) State the assumptions made in the analysis of an air standard cycle.

What are the advantages of such an analysis? 10

2. (a) Differentiate between Otto and Diesel cycles. 10

(b) Determine the thermal efficiency, mep and maximum pressure for a

diesel cycle having a compression ratio 20. At the start of compression

P = 100 KPa, T = 300 K. The heat added is 2000 kJ/kg air. 10

UNIT–II

3. (a) Explain various factors which affect the process of Carburetion. 10

(b) List the limitations of the simple carburetor and explain the modification

needed to meet the air-fuel ratio required for the engine running under

different conditions. 10

4. (a) Describe the factors on which affect the ignition timing. What is meant

by preignition? How pre-ignition leads to knocking and vice-versa.

10

(b) Discuss the requirements of good combustion chamber of SI engines.

10



UNIT–III

5. (a) Illustrate the differences between wet sump and dry sump lubrication

system with neat sketches. 10

(b) List important properties desired in a good lubricant for automobiles.

10

6. A four stroke six-cylinder gasoline engine has a bore of 80 mm and a

stroke of 100 mm. During a test, it develops torque of 75 N-m when

running at 2000 rpm. If the clearance volume of each cylinder is 60 cc and

relative efficiency with respect to brake thermal efficiency is 0.55, the

heating value of fuel is 40 MJ/kg, determine the bsfc and bmep. 20

UNIT–IV

7. Discuss the following emission control techniques used in automobiles. 20

(a) Direct Air injection.

(b) After burners.

(c) Exhaust manifold reactors.

(d) Catalytic convertor systems.

8. A gas turbine cycle takes in air at 25ºC and atmospheric pressure. The

compression ratio is 4. The compressor efficiency is 75 percent. The inlet

temperature to turbine is limited to 750ºC. What turbine efficiency would

give overall cycle efficiency zero percent. 20

45034/K/607 2
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BT–5/D–21 45035

FLUID MACHINES

Paper–ME–303E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

UNIT–I

1. (a) Derive an expression for the force exerted by a jet of Water on a fixed

vertical plate in the direction of the jet. 10

(b) Show that the force exerted by a jet of Water on moving inclined plate

in the direction of jet is given by : 10

2 2

xF a (V u) . sin= ρ − O

where, a = Area of jet,

V = Velocity of the jet, and

O = Inclination of the plate with the jet.

2. Describe the Rayleigh’s method for dimensional analysis and Buckingham

pi theorem with suitable examples. Why letter is preferred overRayleigh’s

method? 20

UNIT–II

3. A Pelton wheel of mean bucket diameter 1.2 m works under a head of 650 m.

The Jet deflection is 165º and its relative velocity is reduced over the

buckets by 15% due to friction. If the Water is to leave the bucket without

any whirl, then determine : 20

(i) the rotational speed of the wheel.

(ii) ratio of bucket speed to jet velocity.

(iii) impulsive force and the power developed by the wheel.



(iv) available power and the power input to buckets.

(v) efficiency of the wheel with Power input to buckets as reference input.

Take coefficient of velocity as 0.97 and diameter of jet as 100 mm.

4. (a) Give comparisons between : 10

(i) impulse and reaction turbines

(ii) inward and outward radial flow reaction turbines.

(b) Draw a schematic view of a Kaplan turbine and explain briefly its

construction and working principle. Also compare Francis and Kaplan

turbines. 10

UNIT–III

5. Describe the principle, constructional and working details of a centrifugal

pump. Define NPSH of a centrifugal pump? How is it related to carvitation

in pump? 20

6. An impeller of a centrifugal pump has inlet and outlet diameters as 0.15 m

and 0.3 m, respectively. The bothinlet andexitvane angles are 30º. The

Water flow rate is 0.05 m3/s and the impeller inlet area is 0.025 m2. Take

radial flow through the impeller and flow velocity as constant. Find :

(i) the speed of the impeller.

(ii) torque produced. 20

UNIT–IV

7. (a) What is cavitation and list the causes of cavitation in hydraulic machines ?

How it can be prevented in centrifugal pumps? 10

(b) Write short notes on the following :

(i) Model testing of Turbines (ii) Scale effect. 10

8. Explain the working of the following Hydraulic machines : 20

(a) Torque converter. (b) Hydraulic accumulator.

45035/K/608 2
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BT–5/D–21 45036

HEAT TRANSFER

Paper–ME–305E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks. Assume any missing data

suitably.

UNIT–I

1. (a) Why is it that metals are good conductors of both heat and electricity,

while some non-metallic crystalline solids are very good conductors

of heat but very poor conductors of electricity? Explain. 5

(b) A person who sits in front of a fireplace feels warm. Name and explain

the mode of heat transfer through which he receivers heat. 5

(c) An aluminum pan whose thermal conductivity is 237 W/(mºC) has a flat

bottom with diameter 100 mm and thickness 6 mm. Heat is transferred

steadily to boiling Water in the pan through its bottom at a rate of

500 W. If the inner surface of the bottom of the pan is at 150ºC, determine

the temperature of the outer surface of the bottom of the pan. 10

2. Consider a pipe of inside radius r
1
 = 30 mm, outside radius r

2
 = 60 mm

and thermal conductivity k
1
 = 10W/(mºC). The inside surface is maintained

at a uniform temperature T
1
 = 350ºC, and the outside surface is to be

insulated with an insulation material of thermal conductivity k
2
 = 0.1 W/

(mºC). The outside surface of the insulation material is exposed to an

environment at T
2
 = 20ºC with a heat transfer coefficient h

2
 = 10 W/

(m2ºC). Determine the thickness of the insulation material needed to reduce

the heat loss by 25 per cent of that of the uninsulated pipe exposed to the

same environmental conditions.



UNIT–II

3. (a) What is a boundary layer? Differentiate between hydrodynamic and

thermal boundary layer. 10

(b) Water is to be heated from 20ºC to 70ºC as it flows through a 40 mm

internal diameter and 600 mm long tube. The outer surface of the tube

is wrapped with Electrical Wire which acts as an Electrical resistance

heater. The Heater provides uniform heating throughout the surface of

the tube. The outer surface of the heater is well insulated. At steady state

if the system provides hot Water at 15 litre/min, determine the power

rating of the resistance heater and the inner surface temperature of the

pipe at the exit. The expression for heat transfer coefficient in this case

is given by Nu = 0.023 Re0.8 Pr0.4. The Nusselt number is defined on

the basis of tube diameter. The properties required for the use of the

expression are to be evaluated at the mean bulk temperature and are

given for Water in the present case at a temperature of 45ºC as
3 p990 kg / m ; k 0631 W / (m K); c 4180 J / (kg K);ρ = = =

6 2v 0.66 10 m / s;−= ×  Pr 430.= 10

4. (a) Explain the significance of Grashof and Prandtl numbers as related to

convective heat transfer. 8

(b) Derive the Nusselt’s equation for film condensation on a vertical plate.

State the assumptions made. 12

UNIT–III

5. (a) Define intensity of radiation. State the Lambert’s Cosine law and derive

the relationship between normal intensity and emissive power. 10

(b) Why is Planck’s law the basic law of thermal radiation? Explain

graphically how bE λ  and T are related. 10

6. (a) State and explain the reciprocity theorem. 5

45036/K/609 2



(b) Two parallel black plates 0.5 × 1.0 m are spaced 0.5 m apart. One

plate is maintained at 1000ºC and the other at 500ºC. What is the Net

radiant heat exchange between the two plates? 15

UNIT–IV

7. Discuss the limitation of LMTD method. Also derive the expression for

effectiveness using NTU method for counter flow heat exchanger. 20

8. A 4 kg/s product stream from a distillation column is to be a 3 kg/s water

stream in a counter flow heat exchanger. The hot and cold stream inlet

temperatures are 400 K and 300 K respectively and the area of the

exchanger is 30 m2. If the overall heat transfer coefficient is estimated to

be 820 W/m2K, determine the product stream outlet temperature, if its

specific heat is 2500 J/kg K and coolant outlet temperature. 20

45036/K/609 3
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BT-5/D-21

INDUSTRIAL ENGINEERING

45037

Paper–ME-307E / AE-307E

Time Allowed : 3 Hours] [Maximum Marks : 100

Attempt questions in all, selecting at least question from

each Unit. All questions carry equal marks.

1. What is work study and describe the basic steps followed in method

study. 20

2. Describe different time study allowances. How is work sampling carried

out? 20

3. Discuss ‘Classical Organization Theory’. Compare the working and

applications of line and functional type of organizations. 20

4. Write briefly on: 10+10

(a) Product Development           (b)     3 Ss.

5. (a) A factory uses 1650 casings every month whose cost is Rs 2520 per

dozen. If carrying cost is 8% and ordering cost is Rs. 550; calculate

EOQ, no of orders and order interval. 15

(b) Write briefly on ABC analysis. 5

6. Using the given data, make a forecast

for sales for the year 2022, using

‘Time Series Analysis’ method.

Note : five one

UNIT-I

UNIT-II

UNIT-III

20
Year Quarter Sales

2019 1 16

2 12

3 14

4 18

2020 1 18

2 14

3 16

4 22

2021 1 19

2 16

3 18

4 25



UNIT-IV

7. Write briefly on 'Product Life Cycle'. Describe the concept and

significance of value engineering. 20

8. Write briefly on: 5×4=20

(a) MRP

(b) Relevance of JIT

(c) SCM

(d) Time Management.

45037/K/610 2
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BT–5/D–21 45038

MACHINE DESIGN–I

Paper–ME-309E/AE-309E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

UNIT–I

1. Briefly discuss :

(a) Factor of safety. (b) Endurance limit.

(c) Composites. (d) Goodman Diagram.

2. Write briefly one general properties and applications of high carbon steel

and high speed steel. Why are metals not used in their pure form? 20

UNIT–II

3. Design a knuckle joint to connect two tie rods, subjected to an axial pull

of 120 KN. Assume the following working stresses : allowable tensile

stress = 55N/mm2, allowable compressive stress = 80N/mm2, allowable

shear stress = 40N/mm2. What are the advantages and disadvantages of

welded joints over riveted joints? 20

4. A bracket is riveted to a column by 6 rivets of equal size symmetrically.

It carries a load of 60 KN at a distance of 200 mm from centre of

column. If the maximum shear stress in the rivet is limited to 150 MPa,

determine the diameter of the rivet. Assume if any dimension required.

Also draw a labeled, triple riveted butt joint with chain riveted and

single cover plate. 20

UNIT–III

5. A Circular shaft is subjected to bending and twisting moments of 10 kN.m

and 30 kN.m respectively. Design the shaft and key using maximum shear

stress theory and considering the effect of keyway. The material of shaft

and key is plain carbon steel (S
ut

 = 400  MPa; S
yt

 = 260 MPa). 20



6. Write briefly on the following : 10,10

(a) Bell crank lever. (b) Hand and foot levers.

UNIT–IV

7. Design a cast iron flange coupling to transmit 15 KW at 900 rpm. The

service factor may be assumed as 1.35. The following permissible stresses

may be used : Shear stress for shaft, bolt and key material 40 = MPa Crushing

stress for bolt and key = 80 MPa shear stress for cast iron = 8 MPa. 20

8. Describe the procedure for designing a sleeve coupling. Draw neat sketches

of Bush type flexible coupling. 20

45038/K/611 2
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45039/K/170 P. T. O.

BT-5/D-21

STEAM GENERATION & POWER

45039

Paper–ME-311E
Option–I

Time Allowed : 3 Hours] [Maximum Marks : 100

Attempt questions in all, selecting at least question from

each Unit. All questions carry equal marks. Unless stated otherwise,

the Symbols have their usual meaning in context with the subject.

Use of steam tables and Mollier diagram is allowed. Assume

suitable data, if required.

1. Explain the following in context with steam and power generation:

(a) Steam table and its applications

(b) Natural draught and efficiency of chimney

(c) Power input to forced draught fan

(d) Effect of leakage in condenser

2. With a neat sketch explain working of a Wilcox boiler. What are its merits

& demerits? Also, explain in detail, the principle of operation of

“overfeed & underfeed stokers”. 20

3. Feed-water enters the economizer of a power station steam generator at

180 bar 250°C and with a flow rate of 1500 T/h. The flue gas flow rate is

2200 T/h and the temperatures of the flue gas entering and leaving the

economizer coil are 530°C and 360°C, respectively. The overall heat

transfer coefficient based on the inside area of the economizer tube is

70 W/m²K. If the velocity of water entering the economizer is 1 m/s and

the internal diameter of the tube is 50 mm, find out the number of coils in

the economizer and the length of one coil. Take specific heat of flue gas

as 1.1 kJ/kg°C. 20

Note : five one

UNIT-I

UNIT-II

5×4=20



4. Why is it necessary to control the steam temperature at superheater

outlet? Also, state the effects of the variations in load and feed water inlet

temperature on the outlet steam qualities in steam generator. 20

5. Explain with the help of suitable derivations, why a subsonic nozzle is

convergent while a supersonic nozzle is divergent. 20

6. Find the necessary throat area of a nozzle supplied with steam at 10 bar

and 200°C. The rate of mass flow is 1.2 kg/s. Neglecting friction and

assuming the speed at the inlet to be low, calculate the speed at the throat,

if the steam enters the nozzle at 100 m/s. Take throat pressure 0.545 times

the inlet pressure. 20

7. A reaction turbine uses 15 kg/s steam at 780 rpm. Its drum diameter is

2.2 m, blade height is 0.2 m and discharging angle is 25°. The pressure at

this place is 0.2 bar and dryness fraction 0.96. Estimate power developed

in this particular ring. Find heat drop and also pressure drop, assuming

the turbine efficiency of 75%, while the steam passes through turbine. 20

8. Explain the difference between impulse and reaction turbines with the

help of velocity and pressure variations. Also, discuss their merits and

demerits. 20

UNIT-III

UNIT-IV
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Roll No. ......................... Total Page : 3

BT–5/D–21 45124

I.C. ENGINE & GAS TURBINE

Paper–ME–301N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks. Assume any missing

data suitably.

UNIT–I

1. (a) Discuss the various applications of I.C. Engines. 5

(b) How can the performance of two engines of different ratings be

compared? 5

(c) Determine the brake mean effective pressure of 4-cylinder, 2-stroke

engine, 10 cm bore and 12.5 cm stroke when it develops a torque of

490 Nm. 5

2. (a) Find an expression for Air standard efficiency of the diesel cycle. 7

(b) A perfect gas at 1 bar and 290 K undergoes ideal diesel cycle. The maximum

pressure of the cycle is 50 bar. The volume at the beginning of compression

is 1m3. Determine the temperature at all salient points of the cycle and

also find out cycle efficiency. Take γ = 1.4 for the gas. 8

UNIT–II

3. (a) Draw a simple type of carburettor and explain its working. 5

(b) What are the basic requirements of a good injection system? 4

(c) Explain the working of a magneto ignition system with the help of a

neat sketch. Also discuss its relative merits and demerits over battery

ignition system. 6

4. (a) Describe the Phenomenon of knocking and discuss the different factors

affecting the knocking. 8



(b) What are the requirements of C.I. combustion chamber for diesel engines?

Explain why weak mixtures give better efficiency in C.I. Engineers?   7

UNIT–III

5. (a) How the lubricating oils are graded as per SAE? 5

(b) Draw a neat diagram of thermostatic controlled Water cooling system

and explain its working. 10

6. A test is carried out on a single cylinder, 4-stroke diesel engine (d = 15 cm

and L = 30 cm) running at 300 rpm and following data is collected : 15

Brake torque = 240 Nm

Indicated pressure = 7.2 bar

Fuel used = 2.5 kg/hr

C.V. of fuel = 40,000 kJ/kg.

Cooling water = 5.2 kg/min.

Inlet and Outlet temperatures = 20ºC and 40ºC respectively

A:F ratio used = 20:1

Exhaust gas temperature = 400ºC

The fuel contains 20% H
2
 and remaining is Carbon. Take h

fg

(steam) = 2250 kJ/kg. Find indicated thermal and volumetric efficiencies.

Draw heat balance sheet on minute and % basis. Take C
pg

 = 1 kJ/kg C

and C
ps 

(steam) = 2.1 kJ/kgºC and R = 287 J/kg K.

UNIT–IV

7. A two-stage, single acting air-compressor takes air at 1.01325 bar and 288

K and delivers at 9 bar with a rate of 4.5 k/min when running at 300 rpm.

Considering perfect intercooling and assuming the compression and expansion

in both stages follow the law pv1.3 = C, determine : 15

(a) Indicated power.

(b) The cylinder swept volumes.

Assume the clearance is 5% of swept volume in both stages.

45124/K/211 2



8. At the design speed, the following Data apply to a gas turbine set employing

a heat exchanger : 15

Isentropic efficiency of the compressor = 75%

Isentropic efficiency of turbine = 85%

Combustion efficiency = 98%

Mechanical transmission efficiency = 99%

Mass flow = 22.7 kg/sec.

Pressure ratio = 6:1

Heat exchanger effectiveness = 75%

Maximum cycle temperature = 1000 K

The ambient air temperature and pressure are 15ºC and 1.013 bar respectively.

By assuming no pressure loss in heat exchanger and combustion chamber,

calculate the net power output, specific fuel consumption and thermal efficiency

of the cycle. Take the lower calorific value of fuel as 43125 kJ/kg.

45124/K/211 3
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Roll No. ......................... Total Page : 3

BT–5/D–21 45125

FLUID MACHINES

Option–I

Paper–ME–303N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks. Unless stated otherwise,

the Symbols have their usual meaning in context with the subject.

Assume suitably and state, additional Data required if any.

UNIT–I

1. A jet of water of diameter 45 mm moving with a velocity of 30 m/s, strikes

a curved fixed symmetrical plate at the centre. Find the force exerted by

the jet of water in the direction of the jet, if the jet is deflected through an

angle of 120º at the outlet of the curved plate. 15

2. The Aerodynamic drag of a new sports car is to be predicted at a speed of

50.0 km/h at an air temperature of 25ºC. Automotive engineers build a one

fifth scale model of the Car to test in a wind tunnel. It is winter and the

wind tunnel is located in an unheated building; the temperature of the wind

tunnel air is only about 5ºC. Determine how fast the Engineers should run

the wind tunnel in order to achieve similarity between the model and the

prototype. 15

UNIT–II

3. A Pelton wheel is used to produce Hydroelectric power. The average radius

of the wheel is 1.83 m and the jet velocity is 102 m/s from a nozzle of exit

diameter equal to 10.0 cm. The turning angle of the buckets is 165ºβ = :

(a) Calculate the volume flow rate through the turbine in m3/s.

(b) What is the optimum rotation rate (in rpm) of the wheel (for maximum

power)?



(c) Calculate the output shaft power in MW if the efficiency of the turbine

is 80 percent. 15

4. A Francis radial-flow Hydro-Turbine is being designed with the following

dimensions : r
2
 = 2.00 m, r

1
 = 1.42 m, b

2
 = 0.731 m and b

1
 = 2.20 m. The

runner rotates at n = 180 rpm. The wicket gates turn the flow by angle

a
2
 = 30º from radial at the runner inlet and the flow at the runner outlet

is at angle a
1
 = 10º from radial (refer Figure). The volume flow rate at

design conditions is 340 m3/s the gross head provided by the dam is H
gross

= 90.0 m. For the preliminary design, irreversible losses are neglected.

Calculate the inlet and outlet runner blade angles b
2
 and b

1
, repectively and

predict the power output (MW) and required net head (m). Is the design

feasible? 15

V2,t a2 V2,n

V2

V1,t

r2

r1

V1

V1,n

a1

ω

Control volume

UNIT–III

5. The impeller of a centrifugal pump has inner and outer diameters of 13 and

30 cm, respectively and a flow rate of 0.15 m3/s at a rotational speed of

1200 rpm. the blade width of the impeller is 8 cm at the inlet and 3.5 cm

at the outlet. If water enters the impeller in the radial direction and exits

at an angle of 60º from the radial direction, determine the minimum power

requirement for the pump. 15

45125/K/212 2
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6. A double acting reciprocating pump has a bore of 150 mm and stroke of

250 mm and runs at 35 rpm. The piston rod diameter is 20 mm. The

suction head is 6.5 m and the delivery head is 14.5 m. The discharge of

Water was 4.7 l/s. Determine the slip and the power required. 15

UNIT–IV

7. Describe the working of gear pump and lobe pump. List the advantages

and disadvantages of the both. 15

8. Explain the Working of torque converter with the help of neat sketch along

with the advantages and disadvantages. 15



45126/K/213

Roll No. ......................... Total Pages : 3

BT–5/D–21 45126

HEAT TRANSFER

Paper–ME–305N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks. Assume any missing data

suitably.

UNIT–I

1. (a) What is variable thermal conductivity? 5

(b) Sheets of brass and steel, each 1 cm thick, are in contact. The outer

surface of brass is at 100ºC and that of steel is at 0ºC and if kb/ks = 2.

Find the interface temperature of the sheets. 5

(c) A 1 mm diameter aluminum (k = 204 W/mK) wire can carry a current

till wire temperature does not exceed 200ºC when suspended in air at

25ºC where h = 10 W/m2K. For the wire, the specific resistance is

0.037 ohm/m. Find the maximum current the wire can carry. 5

2. (a) A hollow sphere, with inside and outside radii 4 cm and 6 cm respectively

and conductivity 20 W/mK, is electrically heated at the inner surface

at a rate of 105 W/m2. Heat is dissipated at the outer surface by

convection to a fluid at 100ºC with h = 450 W/m2K. Find the inner

and outer surface temperatures of the sphere. 5

(b) A thermocouple junction may be considered as a sphere. It is to be

used to measure the temperature of a gas stream. The following

particulars are known : k of the thermocouple junction = 20 W/mK,

c = 400 J/kgK, 38500 kg / m .ρ = If the heat transfer coefficient is

400 W/m2K, estimate the following :

(i) The Junction diameter needed for the thermocouple to have the

thermal time constant of 1 second.

(ii) The time required for the Junction to reach 198ºC if the Junction

is initially at 25ºC and is placed in gas stream which is at 200ºC.



45126/K/213 2

UNIT–II

3. (a) What do you mean by thermal boundary layer? Explain with the help

of a neat sketch. 8

(b) Explain the significance of Prandtl and Grashoff numbers. 7

4. Nitrogen gas at 0ºC is flowing over a 1.2 m long, 2 m wide plate maintained

at 80ºC with a velocity of 2.5 m/s. For nitrogen, 31.142 kg / m ,ρ =

cp = 1.04 kJ/kgK, v = 15.63 × 10–6 m2/s and k = 0.0262 W/mK. Find :     15

(a) The average heat transfer coefficient.

(b) the total heat transfer from the plate.

UNIT–III

5. (a) Explain what is Planck’s law. 5

(b) How is Stefan-Boltzmann law derived from Planck’s law of thermal

radiation? What is the value of Stefan–Boltzmann constant? 10

6. (a) Explain the term shape factor with neat sketch. 5

(b) Two parallel black plates 0.5 × 1.0 m are spaced 0.5 m apart. One

plate is maintained at 1000ºC and the other at 500ºC. What is the net

radiant heat exchange between the two plates? 10



UNIT–IV

7. Pin fins are provided in increase the heat transfer from a hot surface. The

perimeter of each fin is 4 cm and its cross-sectional area is 2 cm2. The

thermal conductivity of fin material is 200 W/mK. Which of the following

arrangements will give higher heat transfer rate? 15

(a) 6 fins of 10 cm length.

(b) 12 fins of 5 cm length.

The fin base temperature is 230ºC, the ambient air temperature is 30ºC.

Take the heat transfer coefficient as 20 W/m2K.

8. In a certain double pipe heat exchanger hot water flows at a rate of

5000 kg/h and gets cooled from 95ºC to 65ºC. At the same time 50,000

kg/h of cooling water at 30ºC enters the heat exchanger. The flow

conditions are such that the overall heat transfer coefficient remains

constant at 2270 W/m2K. Determine the heat transfer area required and

the effectiveness, assuming two streams are in parallel flow and have

cp = 4.2 kJ/kgK. 15

45126/K/213 3
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BT–5/D–21 45127

INDUSTRIAL ENGINEERING

Paper–ME–307N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all. All questions carry equal marks.

1. (a) How does ‘Micro-Motion Study’ help to optimize the manufacturing

time of a product? 8

(b) Discuss various principles of Motion economy. 7

2. Write briefly on the following :

(a) Time Study Allowances. 5

(b) Performance Rating. 5

(c) Work Sampling. 5

UNIT–II

3. Make a forecast for the year 2022 for the given Data by time series analysis :

15

Year Quarter Sales (kg)

1 186

2 165

2019 3 175

4 178

1 198

2 155

2020 3 160

4 186

1 215

2 170

2021 3 175

4 199



4. Write briefly on the following : 7,8

(a) Scheduling. (b) Types of Dispatching systems.

5. Write briefly on the following : 7,8

(a) Classical Organization theory.

(b) Line Organization.

6. (a) What is Inventory? Discuss ABC analysis. 7

(b) A Company uses 12,500 castings per month. Each casting costs `600

and inventory carrying cost is 11% while ordering cost is `520 per

order. Calculate EOQ, number of orders per year, order interval and

reorder point if lead time is 6 days. 8

7. Write brielfy on the following :

(a) Importance of Value Engineering. 7

(b) JIT : concept and relevance. 8

8. Discuss the concept, importance and various steps involved in Time

Management. 15
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BT-5/D-21

MACHINE DESIGN-I

45128

Paper–ME-309N

Time Allowed : 3 Hours] [Maximum Marks : 75

Attempt questions in all, selecting at least question from

each Unit. All questions carry equal marks. Assume any missing

data suitably.

1. (a) Explain the general considerations in machine design. 5

(b) What are the factors which should be taken into account while

selecting a material for any engineering application? 5

(c) How is grey cast iron designated in Indian standards? 5

2. (a) The stresses induced at a critical point in a machine component

made of steel 45C8 (S =380 N/mm ) are as follows: =100 N/mm

=40 N/mm =80 N/mm Calculate the factor of safety by (i) the

maximum normal stress theory, (ii) the maximum shear stress

theory, and (iii) the distortion energy theory. 8

(b) A solid circular shaft, 15 mm in diameter, is subjected to torsional

shear stress, which varies from 0 to 35 N/mm and at the same time,

is subjected to an axial stress that varies from –15 to +30 N/mm .

The frequency of variation of these stresses is equal to the shaft

speed. The shaft is made of steel FeE 400 (S = 540 N/mm² and

S = 400 N/mm ) and the corrected endurance limit of the shaft is

200 N/mm . Determine the factor of safety. 7

3. A bolted joint is used to connect two components. The combined stiffness

of the two components is twice the stiffness of the bolt. The initial

tightening of the nut results in a preload of 10 kN in the bolt. The external

Note : five one

UNIT-I

UNIT- II
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force of 7.5 kN creates further tension in the bolt. The bolt is made of

plain carbon steel 30C8 (S = 400 N/mm ) and the factor of safety is 3.

There are coarse threads on the bolt. Calculate the tensile stress area of

the bolt and specify a suitable size for the bolt. 15

4. A welded connection of steel plates is shown in Fig. 1. It is subjected to

an eccentric force of 50 kN. Determine the size of the weld, if the

permissible shear stress in the weld is not to exceed 70 N/mm . 15

Fig. 1

5. A propeller shaft is required to transmit 50 kW power at 600 rpm. It is a

hollow shaft, having an inside diameter 0.8 times of the outside diameter.

It is made of steel (S =380 N/mm²) and the factor of safety is 4. Calculate

the inside and outside diameters of the shaft. Assume (S = 0.5S ) 15

6. Design a right angled bell crank lever having one arm 500 mm and the

other 150 mm long. The load of 5 kN is to be raised acting on a pin at the

end of 500 mm arm and the effort is applied at the end of 150 mm arm.

The lever consists of steel forgings, turning on a point at the fulcrum. The

permissible stresses for the pin and lever are 84 MPa in tension and

compression and 70 MPa in shear. The bearing pressure on the pin is not

to exceed 10 N/mm . 15

7. A rigid coupling is used to connect a 45 kW, 1440 rpm electric motor to a

centrifugal pump. The starting torque of the motor is 225% of the rated

torque. There are 8 bolts and their pitch circle diameter is 150 mm. The

yt

yt

sy yt

²

²

²

UNIT-III

UNIT-IV
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bolts are made of steel 45C8 (S = 380 N/mm ) and the factor of safety is

2.5. Determine the diameter of the bolts. Assume (S = 0.577S ) Assume

that the bolts are finger tight in reamed and ground holes. 15

8. A cast iron pipe is to carry 60 m of compressed air per minute at a

pressure of 1 N/mm . The velocity of air in the pipe is limited to 10 m/s

and the permissible tensile stress for the material of the pipe is 14 MPa.

Find the diameter of the pipe and its wall thickness. 15

yt

sy yt

²

³

²
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BT-5/D-21

PRODUCTION TECHNOLOGY-II

45129

Paper–ME-311N
Option–I

Time Allowed : 3 Hours] [Maximum Marks : 75

Attempt questions in all, selecting at least question from

each Unit. Unless stated otherwise, the symbols have their usual

meaning in context with the subject. All questions carry equal

marks.

1. Discuss in detail, the design considerations of Machine Tool Power Drive.

Also explain the method of power estimation of hydraulic drive with an

example. 15

2. The velocity ratio of two spur gears in mesh is 0.4 and the centre distance

is 75 mm. For a module of 1.2 mm, find the number of teeth of gears.

What will be the pitch line velocity if the pinion speed is 800 rpm? Also

find speed of the gear wheel. 15

3. Describe in detail with the help of neat sketches, the processes of Thread

Milling and Thread Grinding. 15

4. Explain the following gear manufacturing techniques:

(a) Gear Moulding

(b) Gear Forming

(c) Gear Cutting

(d) Gear hobbing 15

5. Explain with constructional details, the working of Abrasive Jet Machine

along with its advantages and limitations. 15

Note : five one

UNIT-I

UNIT-II

UNIT-III



6. Give an account on various sources of vibration and their effects in

machine tools. 15

7. List various types of drill jigs and explain any two with the help of neat

sketches. 15

8. Write the constructional details and working of cross rail jig boring

machine with neat sketch. 15

UNIT-IV

45129/K/216 2
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Roll No. ......................... Total Page : 2

BT–5/D–21 45194

ENTREPRENEURSHIP

Paper–HM–905A

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

UNIT–I

1. How the Entrepreneurs are classified? Which economic and non-economic

factors affect the Entrepreneurial growth? 15

2. Which are different Entrepreneurial competencies? Which traits/qualities

are needed to become a successful Entrepreneur? Write with examples.

15

UNIT–II

3. How an Entrepreneur can develop business idea and implement that idea?

Which steps should be taken by Entrepreneurs in order to beat the challenges

while implementing idea? 15

4. What are different methods of project appraisal? Which points are considered

while preparing the project report? 15

UNIT–III

5. Which Enterprises/Industries are included in the term ‘Small and Medium

Enterprises/Industries’? Which challenges are being faced by SSIs during

Pandemic and what is the role of these units in economic development of

Country? 15



6. ‘There are schemes for development and facilitation of MSME sector in

India, but small Entrepreneurs are unable to fetch benefits due to lack of

awareness and poor implementation of such schemes.’ Comment. 15

UNIT–IV

7. Write on the Institutional infrastructure and functions of any two institutions

for supporting MSMEs in India. 15

8. What is the importance of Intellectual Property Rights by successful

Entrepreneurship? Justify with examples. 15
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BT–5/D–21 45195

HEAT TRANSFER

Paper–MEC–301A

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks. Assume any missing data

suitably.

UNIT–I

1. Saturated steam at 110ºC flows inside a copper pipe (thermal conductivity

450 W/m K) having an internal diameter of 10 cm and an external diameter

of 12 cm. The surface resistance on the steam side is 12000 W/m2 K and

that on the outside surface of pipe is 18 W/m2K. Determine the heat loss

from the pipe if it is located in space at 25ºC. How this heat loss would

be affected if the pipe is logged with 5 cm thick insulation of thermal

conductivity 0.22 W/m K? 15

2. Derive an equation giving the temperature at the centre of a circular rod

conducting electric current in terms of the current density, the wall temperature

and the material properties. What is the centre temperature of a stainless

steel (k = 16 W/m K, 40.67 10 cm)−ρ = × Ω  rod of 20 mm diameter with an

outer temperature of 400ºC when conducting 1000 A?

15

UNIT–II

3. What is Boundary layer thickness? What do you mean by laminar and

turbulent boundary layers? What is laminar Sublayer? 15

4. Air at 2 atm and 200ºC is heated as it flows at a velocity of 12 m/s through

a tube with a diameter of 3 cm. A constant heat flux condition is maintained

at the wall and the wall temperature is 20ºC above the air temperature all

along the length of the tube. Calculate : 15

(a) the heat transfer per unit length of tube



(b) the increase in bulk temperature of air over a 4 m length of the

tube. Use Dittus-Boelter equation, Nu
d
 = 0.023 Re0.8 Pr0.4. Properties

of air are Pr = 0.681, µ = 2.57 × 10–5 kg/ms, k = 0.0386 W/m K and

c
p
 = 1.025 kJ/kg K.

UNIT–III

5. Why is Planck’s law the basic law of thermal radiation? Explain graphically

how bE λ  and T are related. 15

6. (i) State and explain the reciprocity theorem. 6

(ii) Two very large parallel plates with emissivities 0.5 exchange heat.

Determine the percentage reduction is heat transfer rate if a polished

aluminium radiation shield ( 0.04)ε =  is placed in between the plates.

9

UNIT–IV

7. What is the limitation of LMTD method? Derive the expression for

effeciveness using NTU method for counter flow heat exchanger. 15

8. A 4 kg/s product stream from a distillation column is to be a 3 kg/s water

stream in a counter flow heat exchanger. The hot and cold stream inlet

temperatures are 400 K and 300 K respectively and the are fo the exchanger

is 30 m2. If the overall heat transfer coefficient is estimated to be

820 W/m2/K, determine the product stream outlet temperature, if its specific

heat is 2500 J/kg K and coolant outlet temperature. 15
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BT–5/D–21 45196

PRODUCTION TECHNOLOGY

Option–I

Paper–MEC–303A

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

UNIT–I

1. (a) Explain and analyse Orthogonal cutting model with the help of neat

sketch. 7

(b) Explain cutting forces involved in Machinery (Metal cutting). 8

2. (a) Explain the following : 4×2=8

(i) Boring by Lathe.

(ii) Gear cutting by Milling.

(b) Explain Grinding operations which can be performed by Grinding

machines. 3

(c) Explain Grit, Grade and structure of Grinding wheel. 4

UNIT–II

3. (a) Explain Tayer tool life equation. 5

(b) Explain single point cutting tool geometry. 5

(c) Explain types of cutting fluids used in machinery. 5

4. (a) Explain the procedure, how screw threads can be inspected. 5

(b) Explain angular measurement by mechanical methods. 5

(c) Explain the procedure, method and equipments used in Surface finish

measurement. 5



UNIT–III

5. Explain the following : 5×3=15

(a) Thread Roller (b) Thread Grinder

(c) Measurement of threads.

6. (a) Explain any three types of JIGS with the help of neat sketches. 7½

(b) Explain any three types of work holding devices with the help of neat

sketches. 7½

UNIT–IV

7. (a) Explain different types of Gears and Gear terminology. 7

(b) How we select Gear cutter for cutting helical and Spur gear ? Explain

broaching of Gear also. 8

8. (a) Explain types and functions of CNC. 7

(b) Explain various Glodes and Meodeo used in CNC programming with

their syntax and examples. 8
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BT–5/D–21 45197

MECHANICAL VIBRATIONS AND TRIBOLOGY

Option–II  Paper–MEC–305A

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

UNIT–I

1. (a) Define the following terms :

(i) frequency (ii) harmonic motion

(iii) periodic motion (iv) root mean square

(v) torsional vibrations.

(b) Considering a simple undamped spring-mass system, which is assumed

to move only along a vertical direction, derive the equation of motion

for Natural frequency.

2. (a) Derive an expression for equivalent stiffness of spring combinations

in series and parallel.

(b) Explain the underdamped, overdamped and critically damped system.

UNIT–II

3. Derive an expression for the forced vibrations due to excitation of support.

4. (a) The springs of an automobile trailer are compressed 0.1 m under its

own weight. Find the critical speed when the trailer is travelling over

a road with a profile approximated by a sine wave of amplitude 0.08 m

and wavelength of 14 m. What will be the amplitude of vibration at

60 km/hour?

(b) Define the Vibration absorbers. What are the conditions for tuned

absorbers?



UNIT–III

5. A three degree of freedom system is schematically shown in fig. 1. Write

down its three differential equations of motion by Newton’s second law.

Put these equations in matrix form.

Fig.1

6. Derive the equation of motion for the torsional vibrations of circular uniform

shafts.

UNIT–IV

7. What are the functions of lubricants? Explain the technique used to find

the extreme pressure of lubricants.

8. Explain the following :

(a) Law of friction

(b) Role of additives in lubricants

(c) Methods of friction and wear measurement

(d) Factors affecting wear.

45197/K/272 2
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Roll No. ......................... Total Page : 1

BT-5/D-21 45258

UNIVERSAL HUMAN VALUES II :

UNDERSTANDING HARMONY

Paper–HTM-901A

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

UNIT–I

1. What do you mean by Value Education ? Why there is a need of Value

Education ? What are the basic guidelines for Value Education ? 15

2. What are the basic requirements to fulfill human aspirations ?

Explain. 15

UNIT–II

3. ‘Human being is co-existence of the Self and the Body’–elaborate on this

statement. 15

4. What is the responsibility of th self towards the body ? How is it fulfilled ?

‘The Human body is a self organized unit’. How ? 15

UNIT–III

5. What are the foundational values of relationship ? How can they be used

to ensure strong relationship ? 15

6. “When we are assured of the intention of the other and find that the

competence is lacking, we become a help to the other. When we doubt the

intention of the other, we get into opposition.” Explain. 15

UNIT–IV

7. Describe the various dimensions of human order required for the fulfillment

of the Human goal. 15

8. What are the four orders in Nature ? How does each other participate in

the harmony in the nature ? Explain with suitable examples. 15



Roll No. ....................... Total Pages : 2

BT-7/D-21 47055
AUTOMOBILE ENGINEERING

Paper : ME-401E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any five questions selecting at least one question

from each unit.

UNIT–I

1. (a) Why Multi cylinder engines are mostly used for

automobiles? 5

(b) With a schematic layouts explain the multi point

electronic fuel injection system. 10

(c) Explain the concept of firing order in I.C. engines.   5

2. Explain the working of single plate clutch and multi plate

clutch with neat sketches marking various components of

the clutch. 20

UNIT–II

3. (a) Describe in detail various types of gear selector

mechanisms used in automobiles. Discuss also the

advantages and disadvantages of each and state what

the modern trend is? 10

(b) Describe the working of the Torque converter. 10

47055/000/KD/530 [P.T.O.



4. (a) What do you understand by non-slip differential ? What

are its advantages ? 10

(b) Sketch general arrangement of a live rear axle. Also

explain Hotchkiss drive with neat sketch. 10

UNIT–III

5. What are the functions served by tyres and wheels?

Describe in detail the constructional feature of the tubed

and the tubeless tyre for automotive use. Discuss also their

relative merits and demerits. 20

6. Describe the MacPhcrson strut assembly of independent

suspension system. 20

UNIT–IV

7. What are the functions of steering system in an automobile?

Explain briefly caster angle, camber angle, toe-in, and

king-pin inclination with neat sketches. 20

8. (a) Explain the working of catalytic converter with the

help of neat sketch. 10

(b) Write a short note on rack and pinion steering system.

10

47055/000/KD/530 2
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BT-7/D-21 47056
MEASUREMENTS AND CONTROL

Paper–ME-403E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any five questions by selecting at least one

question from each unit.

UNIT–I

1. (a) What do you mean by term measurement? Describe its

significance. Also describe the various methods of

measurement. (10)

(b) Enumerate the various types of errors. (10)

2. (a) Describe the merits and demerits of mechanical

measuring systems and compare them with electrical

measuring systems. (10)

(b) Explain the various factors to be taken into

consideration for selection of measuring instruments.

(10)

UNIT–II

3. What is the necessity and importance of dynamic

performance of measuring systems? Also explain the

��������	��
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following terms as related to dynamic characteristics of an

instrument :

(a) speed of response and measuring lag.

(b) fidelity and dynamic error.

(c) dead time and dead zone.

(d) step, ramp and linear input functions. (20)

4. (a) Discuss the salient features of first order system response

with step input. Show that after time constant of the

system, the output reaches to 0.63 of the step value.

(10)

(b) Explain the terms 'confidence limits' and 'odds' as used

in statistical analysis of data. (5)

(c) State Chauvenet's criterion for rejection of a test data.

(5)

UNIT–III

5. (a) What are transducers and how are they classified? Also

explain their importance in an instrumentation process.

(10)

(b) Distinguish between bounded and unbounded types of

resistance strain gauge. (10)

6. (a) What is meant by a ballast circuit? Also define the

ballast resistance and sensitivity of ballast circuit. How

does ballast circuit differs from a voltage divider circuit ?

(10)
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(b) What is a providing ring? How is it used to measure

force. (10)

UNIT–IV

7. (a) Explain the concept of control in engineering and

distinguish between open-loop and closed-loop control

systems. (10)

(b) Distinguish between manual and automatic control

systems and list some of the engineering solutions where

automatic control becomes obligatory. (10)

8. (a) Define Laplace function and transfer function and

comment upon their utility for solution of control

systems. (10)

(b) Explain the essential differences between the hydraulic

and pneumatic controllers. Enumerate the advantages

and limitations of each controller. (10)



Roll No. ...................... Total Pages : 3

BT-7/D-21 47057
STATISTICAL QUALITY CONTROL AND RELIABILITY

Paper–ME-405E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any five questions by selecting at least one
question from each unit.

UNIT–I

1. Discuss Deming's fourteen points of quality management.
10

2. (a) Differentiate between ISO 9000 and TQM.

(b) Define the term 'Quality Circles'. What are the
advantages and objectives of the quality circles? 10

UNIT–II

3. (a) Distinguish clearly between defects and defectives
giving examples. 5

(b) Control chart for X bar and R are to be maintained for
a part which has the specification of 2.05±0.02 mm.
The sample size is 4. The values of sum of X bar and
Sum of R after 20 subgroups are 41.283 mm and
0.28 mm respectively. Compute the trial control limits
for X bar and R charts. If the process is in control,
what can you tell about the capability of this process to
meet the given specifications? How to improve the
situations? 15
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4. (a) Explain the terms : Control Limits, Tolerance Limits
and Specification Limits. 6

(b) Control charts for X bar and R are to be maintained for
a process which is known to have a standard deviation
of 0.08 units and aimed at mean of 32 units. Subgroup
size is 5.

(i) Determine the control chart limits for both the
charts.

(ii) Determine the capability of the process assuming
the process to be under statistical control.

(iii) If the process is used to meet the specification of
32±0.15, what is your conclusion?

(iv) If the process is used to meet the specification of
32±0.51, what is your conclusion? 14

UNIT–III

5. (a) Using a neat sketch explain an item-by-item Sequential
Sampling Plan. 5

(b) What do you mean by OC function? What role its play
in quality control and related applications ? Explain the
characteristics of DC curves, using neat sketches. 15

6. (a) Discuss the relative merits and demerits of single and
double sampling plan. 6

(b) Draw the OC Curve of a single sampling plan with the
following specifications (with the usual notations) :
N = 10,000, n = 150; c = 2, Determine Producer's risk
= � and consumer's risk = �, if AQL = 1% and LTPD =
4%. 14
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UNIT–IV

7. (a) Find the Reliability of the system given below :

G
D

B

A

H

E

I

J
F

C

Given : R(A) = 0.7; R(B) = R(E) = R(G) = R(J) = 0.86;
R(I) = R(C) = 0.65; R(F) = R(D) = R(H) = 0.76. 15

(b) Compare Parallel redundancy with standby redundancy.
Which is better? Why? 5

8. (a) Define the following terms :

(i) Maintainability.

(ii) Availability.

(iii) MTTR.

(iv) MTTF.

(v) MTBF. 10

(b) How Reliability in Design is assessed for

(i) Series system.

(ii) Parallel system.

(iii) Series-parallel system. 10
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BT-7/D-21 47058
ADVANCED MANUFACTURING TECHNOLOGY

Paper : ME-419E

(Group–I)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any five questions by selecting at least one

question from each unit.

UNIT–I

1. (a)  What are various types of Surface treatments? Discuss

Paint Coating and slushing also. 10

(b)  Describe vacuum mould process. 10

2. Explain with neat sketches various fabrication methods for

the following composites:

(a) Fabrication of Reinforced composites.

(b) Fabrication of laminated composites. 20

UNIT–II

3. (a) Discuss about Compression Moulding & blow

moulding for Processing of Thermosetting Plastics with

their Practical application. 10

(b) Discuss the different machining processes used for

plastics. 10
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4. Explain the following with neat sketches :

(a) Thread rolling.

(b) Thread measurement and inspection. 20

UNIT–III

5. (a) Derive an equation for extrusion pressure involved in

extrusion process. 10

(b) Compare and contrast cold working, warm working

and hot working processes. 10

6. (a) Describe different methods used in the analysis of Metal

forming processes. 10

(b) Describe the open die forging process in detail.

Describe briefly the two most common theories of

yielding in metal working processes. 10

UNIT–IV

7. (a) Explain the working of Hot Chamber Die Casting

machine with the help of Neat Sketch. 10

(b) What are to Various Design Consideration which you

will take while Die Casting design? 10

8. (a) Define the terms 'Cost' and 'Cost Estimating'. Why

Cost Estimates are prepared? 10

(b) Explain the terms 'Material Cost', 'Labour Cost' and

'Expenses' used in cost estimating, giving a few

examples of each. 10

47058/00/KD/613 2
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BT-7/D-21 47165
ENTREPRENEURSHIP

Paper : HS-401N

Time : Three Hours] [Maximum Marks : 75

Note : There are eight questions in all consisting of two questions

from each unit. Attempt five questions, selecting at least

one from each unit. All questions carry equal marks.

UNIT–I

1. (a) Define entrepreneurship? List out traits of an

entrepreneur?

(b) Discuss various factors promoting entrepreneurial

growth in India. Also differentiate entrepreneurs from

intrapreneurs.

(c) Define value creation and its importance in

entrepreneurship?

2. 'Entrepreneurship is all about money and getting rich quickly'.

Do you agree with this'? Justify your answer. Briefly discuss

various entrepreneurial competencies required to be

successful.

UNIT–II

3. What is opportunity identification? Discuss the process of

opportunity identification and its importance for nascent

entrepreneurs.

47165/00/KD/430 [P.T.O.



4. (a) Write a note on technical and operational feasibility.

(b) Enlist various sources of business ideas.

(c) Differentiate between PERT and CPM.

UNIT–III

5. Define MSME. Elucidate the role and importance of small

and Medium Enterprises for Indian economy.

6. Discuss the following :

(a) Schemes by govt, to promote Micro entrepreneurs.

(b) Challenges faced by MSMEs.

UNIT–IV

7. Discuss the role of following supporting Institutions in

strengthening Small businesses.

(a) SIDBI.

(b) NSIC.

(c) NABARD.

8. Define venture capital. Discuss its various types. Also explain

the funding process of venture capitalist.

47165/00/KD/430 2
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BT-7/D-21 47166
MEASUREMENT AND CONTROL

Paper : ME-401N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (i) Explain the functional elements of a generalized

measuring system. 8

(ii) Discuss the comparison of mechanical measuring

system with electrical measuring system. 7

2. (i) Explain various types of uncertainties and their

propagation in compound quantity.

(ii) Explain various types of errors. 15

UNIT–II

3. Write a note on following terms :

(a) Torque meter.

(b) Seismic devices.

(c) Calibration.

(d) Hydraulic load cell. 15

47166/00/KD/324 [P.T.O.



4. (i) Describe various types of strain gauges.

(ii) Explain pickups and decibel meters. 15

UNIT–III

5. Write short note on the following:-

(i) Elastic transducer

(ii) Electronic flow meter

(iii) Hot wire anemometer 15

6. (i) Explain various methods for measurement of

temperature.

(ii) Explain total radiation pyrometer. 15

UNIT–IV

7. Describe the classification of control systems. 15

8. Write short note on :

(i) Transfer function.

(ii) Signal flow graphs.

(iii) Linear control systems. 15

47166/00/KD/324 2
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BT-7/D-21 47167
MECHATRONICS

Paper-ME-403N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, selecting at least one question

from each unit. Assume any missing Data.

UNIT–I

1. (a) Explain the meaning of intelligent control with help of

suitable examples. (7)

(b) With the help of block diagram, explain multi-

disciplinary scenario in mechatronics. (8)

2. (a) Simplify the following Boolean expression and draw

the logic circuit for simplified expression:

ACBACCABX  )()( . (4)

(b) What do you mean by flip-flop circuit? Explain R-S

flip-flop using truth table. (7)

(c) Convert the following :

(i) Decimal number 374.37 into hexadecimal.

(ii) Hexadecimal 524.36 into binary. (4)

47167/00/KD/352 [P.T.O.



UNIT–II

3. (a) With the help of neat diagram, explain the working of

any two proximity sensors. (8)

(b) State and explain any two types of sensor used in

Industries and the application for which they are

used for. (7)

4. (a) With help of neat diagram, explain the working of

pressure relief valve. (7)

(b) What are the types of rotary actuators and explain with

sketches. (8)

UNIT–III

5. (a) What do you mean by ratchet and pawl mechanism?

Suggest and explain any example where ratchet and

pawl mechanism is used. (5)

(b) List the application of cams in mechanical actuations.

(5)

(c) Explain the methods of transmitting power between

two shafts. (5)

6. (a) What is register? Sketch and explain program counter

in reference to 8085 microprocessor. (7)

(b) Define the following terms with respect to

microprocessor :

(i) Fetch cycle.

(ii) Accumulator.

(iii) Interrupts.

(iv) Stack pointer. (8)

47167/00/KD/352 2
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UNIT–IV

7. (a) Define programmable logic controller. Briefly explain

external structure of PLC. (10)

(b) Enlist applications of programmable logic controllers.

(5)

8. (a) Discuss the functional requirements of a robot and

state how sensors play a vital role in functioning of

robots. (6)

(b) Mention different parts of a robot and briefly explain

any three parts of a robot. (9)



Roll No. ....................... Total Pages : 2

BT-7/D-21 47168
NON-CONVENTIONAL MACHINING

Paper : ME-415N

Opt. I

Time : Three Hours] [Maximum Marks : 75

Note : Attempt only five questions, selecting at least one question

from each unit.

UNIT–I

1. (a) Explain the need of non conventional machining

processes with their classification. (8)

(b) Explain the considerations we choose to select a non

conventional process. (7)

2. What is mechanism of metal removal in Ultrasonic

Machining (USM)? Also explain the effect of Grain Size on

metal removal in USM. (15)

UNIT–II

3. (a) Explain the various elements involved in

electrochemical machining process. Also give its

advantages, limitations and applications. (10)

(b) Give the difference between Chemical Machining and

electrochemical Machining. (5)

47168/00/KD/580 [P.T.O.



4. Explain the Principal and Metal Removal Mechanism of

EDM with the help of neat sketches. (15)

UNIT–III

5. (a) Explain the working of abrasive jet machining with

the help of neat sketch.

(b) What are the various parameters that affect the metal

removal rate in abrasive jet machining process? Explain

in detail. (15)

6. (a) Explain the principal and operation of Plasma Arc

Machining.

(b) Draw and Label the parts of Laser Beam Machining.

(15)

UNIT–IV

7. Write short note on the following terms in context with

Rapid Prototyping :

(a) Principal and process mechanism of SLA and SLS.

(b) Application of RP process.

(c) STL file format. (15)

8. (a) What is principal of Silicon Rubber Molding?

(b) Explain Vacuum-Casting and Vacuum Forming

Processes. (15)

47168/00/KD/580 2
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BT-7/D-21 47175
ADVANCED  MANUFACTURING  TECHNOLOGY

Paper–ME-429N

Opt. (II)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, selecting at least one question

from each unit.

UNIT–I

1. (a) Explain types of surface cleaning and surface treatment

methods. 8

(b) Explain adhesives and adhesive bond joints.  7

2. Write short note on :

(a) Cutting and Joining of composites. 5

(b) Agglomerated materials. 5

(c) Fabrications of reinforced composites. 5

UNIT–II

3. (a) Explain plastics ,types of plastics and properties of

plastics. 9

(b) What is addition of polymers ? 6
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4. Write short note on :

(a) Thread Chasing. 5

(b) Thread Rolling. 5

(c) Thread Milling. 5

UNIT–III

5. (a) Give the classification of metal forming processes.

8

(b) Explain applications of hot working and cold working

processes. 7

6. Write short note on :

(a) Open die forging. 8

(b) Injection moulding. 7

UNIT–IV

7. (a) Describe hot chamber and cold chamber casting

machines. 8

(b) Explain vacuum die casting process. 7

8. What are the different elements of costing, also explain

methods for cost estimation with the steps and chief factors

involved in it. 15
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BT-7/ D-21: 47215 

MEO-401A/ MTP-405A/ MT-405N 

Smart Materials 
  

Time: 3 hours]                       [Max. Marks: 100 

 

Note: Attempt any five questions, selecting at least one question from each unit. Assume any 

missing Data. 

UNIT 1 

I a) How smart materials changed the present scenario in industries? Why industries are 

using smart materials? 

b) How different production methods helps in classifying smart materials? Explain with 

suitable examples  

07 

 

08 

II 

 

a) What do you understand by intelligent materials? Discuss some important properties of 

intelligent materials. 

b) Explain the relevance of intelligent materials in medical industries. Discuss Biomimetric 

sensing. 

08 

 

 

07 

 

UNIT II 

III Write a short notes on the following: 

i) Micro sensors 

ii) Hybrid smart materials 

15 

IV a) Explain Fibre-Reinforced organic matrix Natural Composites 

b) Explain the concept of Smart skin used in health monitoring philosophy of an aeroplane.   

07 

08 

UNIT III  

V a) Explain vibration control through shape memory alloys with examples. 

b) Discuss about Aluminium matrix composites. Write application of this composites 

08 

07 

VI a) What is the good electrode material for Lithium ion battery? How theses smart batteries 

works? 

b) Elaborate the application, advantages, and limitation of smart batteries in industries. 

09 

 

06 

 

UNIT IV 

VII a) Explain in details the fundamental science behind Nanotechnology. 

b) Write a short notes on following: 

i) Single walled and Multi walled carbon nanotubes 

ii) Different tools to measure nanostructures 

05 

10 

VIII Describe the following terms related with Nanotubes 

i) Fabrications 

ii) Properties and types 

iii) Applications 

15 
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BT-7/D-21 47340
MANUFACTURING COST ESTIMATION

Paper : MEO-407A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt only five questions, selecting at least one question

from each unit. Assume the missing data, if any.

UNIT–I

1. (a) State and explain objectives of cost estimation. (7)

(b) Explain the coordinated product cost estimating. (8)

2. (a) Discuss systematic approach to cost reduction. (8)

(b) Discuss the different types of organisations and their

estimating. (7)

UNIT–II

3. Explain various methods of cost estimates. How

administrative controls affect the cost estimation? (15)

4. (a) Describe the detail procedure of estimating. (8)

(b) Differentiate between the material cost and tooling cost.

(7)
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UNIT–III

5. (a) What is economical machining? How non traditional

machining application estimation is done? (10)

(b) Explain the cost modeling and calculations. (5)

6. Explain casting cost estimation. Describe the various cost

associated with casting processes. (15)

UNIT–IV

7. (a) Explain the joining processes. Compare the soldering

and brazing process with their cost estimates. (8)

(b) What are different classifications of cost? Explain. (7)

8. Define the use of surface finishing processes. Discuss

deburring and ultrasonic cleaning process. How these

processes are different with electroplating? (15)
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BT-7/D-21 47342
AIR AND NOISE POLLUTION

Paper : MEO-411A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt only five questions, selecting one question from

each unit. Assume the missing data, if any.

UNIT–I

1. (a) Define air pollution. Explain primary and secondary

air pollutants. (7)

(b) Enumerate the effects of the air pollution on human

health and vegetation. (8)

2. Why stack monitoring is necessary? Discuss the material

and structure monitoring of stack. Explain recent technique

for online monitoring of stack. (15)

UNIT–II

3. What is meant by air quality monitoring? Explain any four

methods of calculation of air pollution indices for monitoring

of air pollutants. (15)

4. (a) Describe the procedure to determine the effective stack

height. (8)
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(b) Explain the various national and international air

emission standards. (7)

UNIT–III

5. Describe the catalytic convertor. Also, explain how it can

be used to reduce the automobile emissions with the help of

reactions? (15)

6. (a) Explain briefly the emission of the gasoline driven

vehicles and diesel driven vehicles. (10)

(b) Describe, how the emissions can be controlled by

changing the fuel? (5)

UNIT–IV

7. Explain these :

(i) Sound level meter.

(ii) Octave band analyser.

(iii) Noise average meter. (15)

8. Define Noise pollution. Explain the sources and different

methods to control the noise pollution. (15)
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BT-7/D-21 47343
AUTOMATION IN MANUFACTURING

Paper : MEC-401A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions, selecting at least one question

from each unit. Assume any missing data suitably.

UNIT–I

1. (i) What are the three categories of manufacturing systems?

Explain in detail. 7

(ii) Explain the basic elements of an automated

manufacturing system. 8

2. (i) Explain the basic configurations commonly available

in commercial industrial robots. 5

(ii) Describe the different types of grippers used in industrial

robot applications. 5

(iii) What are the different material handling applications

of industrial robots? 5

UNIT–II

3. What is group technology? What are its benefits? Explain

how parts classification and coding is done. What are its

features? 15
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4. What is a FMS system? What are the different components

of a flexible manufacturing system? 15

UNIT–III

5. (i) What is process planning? Explain the various decisions

to be included within the scope of process planning.

7

(ii) Describe the two approaches of computer aided process

planning. 8

6. What are the three phases of a shop floor control system?

Explain in detail. 15

UNIT–IV

7. (i) Explain the different NC positioning systems. 7

(ii) What are the features of a CNC system? 8

8. (i) Describe the Automatic Storage and Retrieval system

and state its application in FMS. 8

(ii) Discuss the different types of guidance systems by

which AGVS pathways are defined. 7
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BT-7/D-21 47344
COMPUTER AIDED DESIGN

Paper : MEP-401-A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (a) What are the basic reasons for implementing CAD/

CAM applications in design and manufacturing process?

(10)

(b) Explain the importance of various PLM software. (5)

2. (a) Write short note on star topology. (5)

(b) What is data transmission rate? Explain various factors

affecting the data transmission rate. (10)

UNIT–II

3. Write a short note on :

(a) Network database.

(b) Relational database.

(c) Object oriented data base. (15)
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4. Consider a triangle ABC having coordinated A (10,10) B

(20,10) and C(20,15). Determine the new vertex position if:

(a) The triangle is rotated by 350 in counter clock wise

direction about vertex A.

(b) The triangle is scaled by 2 units in X direction and 3

units in Y direction about vertex A. (15)

UNIT–III

5. (i) What is solid modeling? (5)

(ii) What is wireframe modeling? Explain its advantages,

drawbacks and its applications. (10)

6. Write a program to generate following curves :

(a) Circle.

(b) Ellipse. (15)

UNIT–IV

7. Explain various types of surfaces used in CAD/CAM System?

(15)

8. (a) Explain different subsections of IGES file. (6)

(b) What is PDES methodology? Explain how data is

exchanged using PDES. (9)

47344/00/KD/390 2
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BT-7/D-21 47347
MECHATRONIC SYSTEMS

Paper : MEP-407A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit. Assume any missing data.

UNIT–I

1. (a) What is an "Automatic Control System"? How

mechatronics system is used automatic control

system? 7

(b) Define the terms Mechatronics. Give few examples

that demonstrate the application of mechatronics system

in industries. 8

2. (a) Explain with the help of diagram the working of

Linear-variable-differential transformer (LVDT).

Also write the application of the same. 8

(b) Suggest a sensor that could be used, as part of a control

system, to determine the difference in levels between

liquids in two containers. The output is to provide an

electrical signal for the control system. 7

47347/00/KD/812 [P.T.O.



UNIT–II

3. (a) Covert the following

(i) (5497)
10

 to binary

(ii) (3A9E.BOD)
16

 to binary

(iii) (6534.04)
8
 to decimal

(iv) (BC70.0E)
16

 to octal 8

(b) Map the expression

ABCCABCBACBACBA  . 3

(c) Show that both NAND gate and NOR gate are universal

gates. 4

4. (a) Draw and explain the architectural diagram of 8086

microprocessor. 8

(b) Explain with neat diagrams, the flag register of

8086 processor. 7

UNIT–III

5. (a) List and discuss differences between Microcontroller

and Microprocessor along with their real life

applications. 7

(b) Write and explain the pin diagram of 8051

Microcontroller. 8

6. (a) Define PLC. Sketch and explain the basic PLC structure.

10

(b) What criteria should be considered while selecting

a PLC? 5

47347/00/KD/812 2
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UNIT–IV

7. (a) Explain the construction of Ratchet and Pawl

Mechanism. Also discuss the application of mechanism.

7

(b) Explain how belt and chain mechanism can be used

for actuation. Explain with help of examples. 8

8. (a) Explain the working principal of AC servomotor.

Why servomotors are used in mechatronics system?

7

(b) You have been asked to select the motor for fully

automatic washing machine. Which motor you will

prefer and why? 8



Roll No. ....................... Total Pages : 2

BT-7/D-21 47348
INDUSTRIAL ROBOTICS

Paper : MEP-409A

Time : Three Hours] [Maximum Marks : 75

Note: (i) There are eight questions in this paper. All questions

carry 15 marks.

(ii) Attempt five questions in all, by selecting at least

one question from each section.

SECTION-A

1. (a) Explain Robotics in science fiction. Also discuss Robot

anatomy and robot drives systems. (7.5)

(b) Write a technical note on Automation and Robotics.

(7.5)

2. (a) Write any eight applications of robot. (4)

(b) Describe in brief precision of movement and end

effectors with regards to robot. (11)

SECTION-B

3. (a) Discuss machine vision sensors. Explain in detail

exteroceptors or external sensors. (7)

(b) Describe in brief tactile, proximity and range sensors.

(8)

47348/00/KD/587 [P.T.O.



4. Write short notes on the following :

(a) Types of end effectors.

(b) Characteristics of end of arm tooling.

(c) Velocity Sensor. (3×5=15)

SECTION-C

5. (a) Write short notes on machine loading and unloading

with regards to material transfer. (8)

(b) Explain in detail general consideration in robot material

handling. Also discuss magnetic grippers. (7)

6. Discuss in detail tool selection of gripper, gripper mechanism

and types of grippers. (15)

SECTION-D

7. Describe in brief Robot Cell layouts, multiple robots and

machine interface. Also explain interlocks and the work cell

controllers. (15)

8. Write short notes on the following with regards to robot :

(a) Manipulator path control.

(b) Configuration of robot control. (2×7.5=15)

47348/00/KD/587 2
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Roll No. ......................... Total Page : 3

BT–8/D–21 48050

ENTREPRENEURSHIP

Paper–ME–402E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all. All questions carry equal marks.

1. (a) Enumerate the importance of Economics Studies for Engineers. 10

(b) Define the term “GOODS”. How are various goods classified? Explain

with examples. 10

2. (a) Explain various methods of distribution of OVERHEADS in a

manufacturing concern. 8

(b) The list price of a shaping machine is `1,60,000/- and the distributor

is allowed 20% discount on the list price. The marketing and

administrative expenditure is 50% of the factory cost. The material

cost, labour cost and factory overheads are in the ratio of 1:3:2 If the

cost of material required for manufacturing the m/c is `15,000/- then

analyze the decision of manufacturer for providing discount to the

distributor. 12

3. (a) What is the purpose of calculating depreciation? List various methods

of calculating depreciation. Explain the “Diminishing Balance Method”

in detail. 10

(b) The cost of an equipment is `50,000/- as on 1st April 2010 and its

scrap value after 5 years is `20,000/-. Calculate the rate of depreciation

(ROD) per year using Annuity Charging method of depreciation. The

prevalent rate of interest in the market is 5%. Calculate the book

value of the equipment as on 30th June 2012. 10

4. (a) List down the various reasons for Replacement of Equipments? What

are the various methods used in selection of investment and replacement

alternatives? 8



(b) For the Data given below, suggest whether to purchase the new m/c

or not by applying Annual Cost Method? 12

Existing Machine

1. Market Value = `45,000/-

2. Overhaul charges to make it work for next 5 years = `20,000/-

3. Resale Value = `50,000/-

4. Maintenance cost = `200/- year more than what is required for new

proposed m/c.

New Proposed Machine

1. Installation Cost = `1,00,000/-

2. Useful life = 15 years.

3. Maintenance cost = `100/- year.

4. Resale Value = `10,000/-

Assume Intrest Rate of 10%

For n = 5, i = 10% CRF = 0.264.

For n = 15,  i = 10%, CRF = 0.132.

5. (a) How are various Industries classified by Govt. of India w.r.t. investments

in plant and machinery? 4

(b) Discuss the factors responsible for failure of SSIs. What are the inherent

weaknesses associated with SSIs? 8

(c) Discuss the role of Govt. of India RBI and other Financial institutions

in nurturing SSIs. 8

6. (a) What are the “Essential Requirements of Good Product Design”? Explain

them with the help of Concept Diagram? 10

(b) With the help of a Concept Diagram, enumerate the factors that effect

a product design. 10

48050/K/631 2



7. (a) Define the term “MARKETING”. How is it relevant in developing

economy? 6

(b) What are the components of Marketing Mix? Discuss them in detail.

8

(c) Discuss STPD strategies in brief. 6

8. Write short notes on any four of the following : 5×4=20

(a) Characteristics of an Entrepreneur.

(b) Concept of small scale ancillary industrial undertaking.

(c) Techno Economic Viability Report.

(d) Marketing Research and Marketing Survey.

(e) Elements of Costs with Block Diagram.

48050/K/631 3
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Roll No. ......................... Total Page : 1

BT–8/D–21 48051

POWER PLANT ENGINEERING

Paper–ME–404E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

UNIT–I

1. (a) What is meant by direct energy conversion? Explain briefly thermoelectric

energy conversion. 10

(b) Explain briefly magneto hydrodynamic generator. State the advantages

of MHD power generator. 10

2. Define the Hydrology. What is the importance of rainfall and run-off Data

in the design of hydro-electric power plants? Also give classifications of

hydro-power plants. 20

UNIT–II

3. Briefly explain the layout of pulverised coal firing plant. Explain the

construction and operation of cyclone furnace and flame furnace. 20

4. Explain the constructionl and working of a diesel engine power plant. Also

state its advantages when combined with thermal power plants. 20

UNIT–III

5. Explain the construction and operation of combined steam and gas turbine

Power plant. 20

6. How are nuclear reactors classified ? Explain the construction and operation

of fast breeder reactor Power plant. 20

UNIT–IV

7. What are load curves? What are the effects of variable loads on Power

plant Design and Operation? 20

8. (a) What is meant by power plant economics? What is the significance of

incremental rate for a power plant? 10

(b) Explain various tariffs methods of electrical energy. 10



Roll No. ......................... Total Page : 3

BT–8/D–21 48052

OPERATIONS RESEARCH

Paper–ME–406E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

UNIT–I

1. Solve the following linear programming problem using simplex method :

Maximise : Z = 3x
1
 + 2x

2

Subject to : x
1
 + x

2 ≤
 4

: x
1
 – x

2 ≤
 2

and x
1
, x

2 ≥
 0 20

2. Describe the origin and development of Operations Research (OR). Discuss

the early Indian scene. Also highlight, how you use OR in day-to-day

decision making process. 20

UNIT–II

3. A PERT-Calculated Network is given below. The mean expected time for

each activity is given along the arrow. If the scheduled date of completion

is after 25 weeks, calculate the float of each Activity and hence identify the

critical path : 20

48052/K/640 2



4. Find the optimal solution to the following transportation problem in which

the cell contains the transportation cost in rupees. 20

W1 W2 W3 W4 W5 supply

F1 7 6 4 5 9 40

F2 8 5 6 7 8 30

F3 6 8 9 6 5 20

F4 5 7 7 8 6 10

demand 30 30 15 20 5         100 (total)

UNIT–III

5. A client asks an estate agent to sell three properties A, B, C, for him and

agrees to pay him 5 percent commission on each sale. He specifies certain

conditions. The estate agent must sell property A first, and this he must do

within 60 days. If and when A is sold the agent receives his 5% commission

on that sale. He can either backout at this stage or nominate and try to sell

one of the remaining two properties within 60 days. If he does not succeed

in selling the nominated property in that period. He is not given the opportunity

to sell the other. If he does sell it in the period, he is given the opportunity

to sell the third property on the same condition. The following table

summarizes the prices, selling cost and the estate agent is estimated probability

of making a sale. 20

Property Prices of property Selling cost Probability of

sale

A `12,000 `400 0.7

B `25,000 `225 0.6

C `50,000 `450 0.5

(i) Draw an appropriate decision tree for the estate agent.

(ii) What is the estate agent best strategy under EMV approach.

48052/K/640 2
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6. (a) Explain the Monte Carlo method of simulation. 8

(b) Describe argument model. Explain its comparison with transportation

model. 12

UNIT–IV

7. The inter-arrival times at tool crib are exponential with an average time of

10 minutes. The length of the service is assumed to be exponentially

distributed with mean 6 minutes. Find  : 20

(a) The probability that a person arriving at the booth will have to wait.

(b) Average length of the queue that forms and the average time that an

operator spends in the queue system.

8. Solve the following game whose pay-off matrix to A is given as follows:

20

                     B

I II III

I 1 7 2

A II 6 2 7

III 5 1 6
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Roll No. ......................... Total Page : 2

BT–8/D–21 48054

TOTAL QUALITY MANAGEMENT

Paper–ME–426E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : (i) Answer Five questions out of following. Marks allotted for each

question are shown on the right hand margin.

(ii) The Candidates, before starting to write the solution, should please

check the Question paper for any discrepancy and also ensure that

they have been delivered the question paper of right course no. and

right subject title.

1. (a) Define basic concepts of Quality and what are the factors which affect

quality. 6

(b) With the help of a flow chart explain Product Development Cycle.

6

(c) What is a Quality Circle? Explain its objectives, structure and techniques.

8

2. (a) Explain TQM and evaluation of TQM concept. 8

(b) Explain objectives, benefits and Industrial application of TQM. 12

3. (a) List down some possible objectives of control charts. 6

(b) Compare X with R charts. 4

(c) Determine the control limits for X and R charts  if X 357.50,∑ =

R 9.90,∑ =  Number of subgroups = 20. It is given that A
2

 = 0.18,

D
3
 = 0.41, D

4
 = 1.59 and d

2 
= 3.735. Also find the process capability.

10

4. (a) What is QFD and relation between TQM, QFD and ISO 9000 in

detail. 14

(b) What is dispersion and central tendency? 6



5. (a) What is Acceptance Sampling and explain sampling procedure in detail.

10

(b) Explain OC curve in detail. 10

6. (a) What is Reliability and also explain reliability improvement technique

in detail. 12

(b) What are the factors which effecting reliability. 8

7. (a) What is System reliability and explain its types with example. 12

(b) Explain the means to improve reliability and its control during

manufacturing. 8

8. Write short note on the following : 4×5=20

(a) ISO 9000. (b) Quality Assurance.

(c) Process Capability. (d) Reliability Optimization.

(e) Difference between Quality

conformance and Quality performance.
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Roll No. ......................... Total Pages : 2

BT-8/D-21 48056

MANAGEMENT INFORMATION SYSTEM

Paper–ME-432E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question from

each Unit. Assume any missing Data.

UNIT–I

1. (a) What do you mean by MIS ? Identify the nature of impact of MIS on

People, Organization and Management working. 10

(b) How MIS can be related with programmed decision assisting Information

system ? Discuss with help of examples. 10

2. (a) List the decisions involved in each phase of Management process. How

MIS helps in making decision ? Explain with suitable

examples. 10

(b) What do you mean by System approach ? How system approach can

be used in problem solving ? 10

UNIT–II

3. (a) Discuss the general steps which can be adopted to define a Problem.

What challenges can be faced during this stage ? 10

(b) What do you mean by Constraints ? How system constraints are decided

and why they are important in early stage ? 10

4. What are the different sources for collecting Information ? Why there is

need of information collection and how information can be used for alternate

Conceptual design ? 10

UNIT–III

5. (a) Differentiate Dominant and Trade off Criteria. 6



(b) What do you understand by Subsystem ? Why systems are required to

be break in subsystem ? 5

(c) How the degree of Automation in an Industry is decided ? What

factors influence the extent of automation ? 9

6. (a) What do you mean by Early System Testing ? Discuss about some

software which can be used for early system testing. 10

(b) Enumerate the methods to document the Detailed design. What factors

need to be considered while documenting a design ? 10

UNIT–IV

7. (a) Describe the procedure which can be adopted for successful

implementation of MIS in an Industry. 10

(b) Discuss the role of Computer in implementation stage of MIS. How

Data can be collected and utilized with the help of Computers ? 10

8. (a) Discuss about Pitfalls in MIS implementation in Industries and

discuss the strategies to overcome challenges. 10

(b) Discuss about any one Case-study where MIS is implemented

successfully. 10
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Roll No. ......................... Total Page : 2

BT–8/D–21 48171

AUTOMOBILE ENGINEERING

Paper–ME–402N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

UNIT–I

1. (a) Describe the following automotive systems : 8

(i) Overhead cam shaft. (ii) MPFI systems.

(b) Differentiate between four stroke and two stroke engines. 7

2. Give the comparison between single plate clutch and multi plateclutch.

Explain with figure construction and working of a fluid flywheel. 15

UNIT–II

3. (a) Draw a constant mesh gear box and explain its working. 8

(b) Describe the working of various Automatic transmission systems being

used in cars now a days. 7

4. (a) Describe the functions and requirements of propeller shafts. 7

(b) (i) Describe the principles of Operations of  differential box in

Automobiles. 4

(ii) Describe the function of live back axle in Automobiles. 4

UNIT–III

5. (a) Explain the term brake efficiency. List various methods of Operation

of brakes in automobiles. 4

(b) “Front wheels are provided with disc brakes and rear wheels with

drum brake in cars,” state true or false with reasons. 4

(c) Briefly describe construction and working of disc brakes. 7



6. (a) Describe various types of dampers used in automobile suspension

system. Explain various types of independent suspension system layouts.

7

(b) Explain the working of McPherson strut type suspension system. 8

UNIT–IV

7. (a) Explain with neat diagram steering geometry parameters in an

Automobile. 5

(b) Differentiate between reversible steering and irreversible steering. 4

(c) Explain with neat sketch the constructional details of a stub axle. 6

8. Write short note on the following :

(a) Bharat stage IV vs. Bharat stage VI Emission standards in automobiles.

7

(b) Emission control through Catalytic Converters. 8
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Roll No. ......................... Total Page : 2

BT–8/D–21 48172

POWER PLANT ENGINEERING

Paper–ME–404N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks. Use of Steam tables and

Mollier chart is allowed. Assume the suitable values for missing

Data, if any.

UNIT–I

1. (a) What are Non-conventional sources of Energy? Briefly explain these

sources of Energy. 8

(b) Discuss the recent developments in the field of Non-conventional sources

of Energy in India. 7

2. (a) How hydraulic power plants are classified? 8

(b) Describe the advantages and disadvantages of hydro Power plants. 7

UNIT–II

3. (a) Describe with sketch the layout of a steam Power plant. 8

(b) Explain fluidized bed boilers. What are their advantages? 7

4. (a) Draw a neat diagram and explain the working of an overfeed stoker.

8

(b) Explain advanced ultra supercritical technology in steam generators.

7

UNIT–III

5. (a) Describe a schematic arrangement of a Diesel engine power plant.

8

(b) Explain performance characteristics of diesel engines. 7



6. (a) Derive an expression for work-ratio of a Gas turbine in terms of

compressor and turbine inlet temperatures, component efficiencies and

pressure ratio. 8

(b) Describe combined steam and gas turbine power plants. 7

UNIT–IV

7. For a 400 MW thermal plant, the following Data is available : 15

Fixed cost = `48 × 106 per year

Cost of fuel = 4`2800 per ton

C.V. of fuel used = 25000 kJ/kg.

Other expenses (like salary and consumables) = `400 per kW per year

Plant heat rate = 8000 kJ/kWh at 100% capacity factor and 105000kJ/kWh

at 50% capacity factor.

Determine the generating cost per kWh at 1005 and 50% capacity factor.

8. (a) What are nuclear fission and fusion processes. Explain fission chain

reaction. 8

(b) Explain with sketch CANDU reactor. 7
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Roll No. ......................... Total Pages : 2

BT-8/D-21 48173

QUALITY ASSURANCE AND RELIABILITY

Paper–ME-406N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit.

UNIT–I

1. (a) Discuss Quality cost. Explain the quality function deployment in

detail. 7

(b) Explain in brief the history of quality methodology. Discuss about the

quality dimensions. 8

2. Discuss about the Quality assurance. Explain the management principles

of Quality assurance. Also discuss Quality assurance aspect. 15

UNIT–II

3. (a) What is meant by Statistical Quality control ? State clearly the

assumptions behind the Control Chart technique. 8

(b) Discuss the practical limitations of control charts for variables. 7

4. A drilling machine bores holes with a mean diameter of 0.5230 cm and a

standard deviation of 0.0032 cm. Calculate the 2-sigma and 3-sigma upper

and lower control limits for means of sample of 4. 15

UNIT–III

5. Twenty sample each of size 100 were inspected and results are given

below : 15

Sample No. 1 2 3 4 5 6 7 8 9 10

No. of defectives 2 1 3 0 2 3 1 2 0 4

Sample No. 11 12 13 14 15 16 17 18 19 20

No. of defectives 3 2 0 4 1 7 0 1 3 1

Draw p-chart taking 3σ  limits and np-chart with 1σ  limits.



6. (a) What are the basic issues in Inspection ? What amount of inspection

is optimal ? 7

(b) Discuss the Fundamental difference use of acceptance Sampling plans

and Process control charts. 8

UNIT–IV

7. (a) How the failure data is analyzed in reliability concept ? 7

(b) Explain the probability of failure. How it can be varied ? 8

8. Write short notes these :

(a) Element redundancy.

(b) Unit redundancy.

(c) Standby redundancy. 15
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Roll No. ......................... Total Pages : 2

BT–8/D-21 48178

FOUNDRY ENGINEERING

Paper–ME-422 N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks. Assume missing data, if

any, suitably.

UNIT–I

1. Explain different types of patterns, patterns allowances and core boxes

with neat sketch. 15

2. How do you explain the advantages and limitations of Foundry technology

over other manufacturing processes ? 15

UNIT–II

3. Illustrate with neat sketch the working, advantages, disadvantages and

application of the following casting processes :

(a) Gravity and Pressure dye casting. (b) Centrifugal casting. 15

4. (a) What is core sand ? Discuss the essential qualities of a core.

(b) Explain the function of chaplets. Sketch the various forms of chaplets

used in the foundary. 15

UNIT–III

5. Sketch a common gating system. Label it and explain the function of its

various elements. 15

6. How is the shape factor obtained in the case of NRL method of riser design

for cylindrical objects ? 15
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UNIT–IV

7. Illustrate with neat sketch the construction, working and application of

Cupola furnace. Also elaborate some of the advanced practices adopted

recently in Cupola operation. 15

8. (a) Describe the following casting defects with their causes and remedies :

(i) Pin holes.

(ii) Metal penetration.

(iii) Misrun and Cold shuts.

(iv) Blow holes. 9

(b) In a large foundry a scheme of SQC is to be introduced. Explain the

various test procedures to be followed. 6



Roll No. ......................... Total Page : 2

BT–8/D–21 48180

MANUFACTURING MANAGEMENT

Option–I

Paper–ME–426N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question from

each Unit. All questions carry equal marks.

UNIT–I

1. (a) Explain the various types of Production system with the characteristics,

limitations and scope of automations. 7

(b) Explain in detail the scope and objectives of Production management.

8

2. (a) Explain the various activities and framework for managing the Global

operations. 7

(b) Explain the various activities which are listed under Production and

Operation management functions 8

UNIT–II

3. (a) Explain the various factors which affect the Plant location with suitable

examples. 7

(b) Explain the Plant location models and Economics in detail with suitable

examples. 8

4. (a) Explain the characteristics, advantages, limitations and applications

of Product layout in detail with the help of neat diagram. 8

(b) Explain the characteristics, advantages, limitations and applications

of Process layout with the help of neat diagram. 7

UNIT–III

5. (a) Explain the various factors which affect the selection of Material handling

equipments. 6

48180/K/812



(b) Suggest the various guidelines for effective utilization of Material

handling equipment. Enlist any five modern Material handling equipments

suitable for flexible Manufacturing system. 9

6. Explain the following in point form : 5×3=15

(a) Standardization.

(b) Ergonomics.

(c) Just in Time Manufacturing.

UNIT–IV

7. (a) Explain the various reasons available in Industries which causes

accumulation of Obsolete. Suggest what corrective and preventive

actions are needed to avoid this. 8

(b) How we identify, control and dispose of the Waste? 7

8. (a) Explain the components of Computer Integrated manufacturing. 8

(b) Explain Automated Guided vehicles (AGV) in detail. 7
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