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BT-4/M-21 44023
PRODUCTION TECHNOLOGY-II

Paper–ME-202E

Time : Three Hours] [Maximum Marks : 100

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

from each unit.

UNIT–I

1. (a) Discuss the various mechanisms for obtaining the

periodic rotary motion. (10)

(b) How the upper and lower speed limits of a centre lathe

are determined? (10)

2. (a) Derive the expression for step ratio and number of

steps in G.P. Series. (10)

(b) Differentiate between the G.P. and A.P. series in detail.

(10)

UNIT–II

3. (a) What is meant by tool layout of Turret Lathe? How the

total production time on a Turret Lathe be minimised?

(12)

(b) Enumerate the advantages of a Turret Lathe. (8)
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4. Explain the process of gear shaping. Why "rack type cutter"

is not used so commonly in gear shaping? List the advantages

and limitations of gear shaping. (20)

UNIT–III

5. Write short notes on these :

(a) Ultrasonic machining.

(b) Electrochemical grinding. (20)

6. (a) What are the various ways in which presses can be

classifield? (10)

(b) Discuss the means used to reduce the loading on the

press during cutting operation. (10)

UNIT–IV

7. What is Machine Chatter? How it depends on vibration.

Discuss its effect on tool life. (20)

8. (a) Describe the drill dynamometer in detail. (20)

(b) What the need of measuring forces of Vibration? Explain

any one technique to measure the forces. (10)

44023/00/KD/1561 2
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BT-4/M-21 44024
MATERIAL SCIENCE

Paper–ME-204E

Time : Three Hours] [Maximum Marks : 100

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

from each unit.

UNIT–I

1. Determine the Atomic Packing factor of BCC and FCC

crystals. Niobium has an atomic radius of 0.1430 nm, atomic

weight is 92.91 g/mol and a density of 8.57 g/cm3. Identify,

whether it has an FCC or BCC crystal structure. 20

2. Within a cubic unit cell, sketch the following directions and

planes :

(a) [10 �2]

(b) [ �212]

(c) (10 �1)

(d) (2 �11). 10

Explain the following material deformation effects :

(a) Strain Ageing.

(b) Bauschinger Effect. 10
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UNIT–II

3. (a) What are main applications of Phase diagrams? State
Gibb's phase rule and describe the application of Gibb's
phase rule. 10

(b) Differentiate between annealing and hardening
processes. 10

4. Illustrate with neat sketch of Iron carbon diagram, various
invariant reactions involved in the diagram. Discuss various
micro-constituents present on the diagram. 20

UNIT–III

5. Draw true and engineering stress strain diagram and derive
an expression for true stress/strain in terms of engineering
stress/strain. Explain Bauchinger effect in materials. 20

6. Differentiate between fatigue strength and fatigue limit.
Describe the mechanism involved in fatigue failure and
discuss various factors affecting fatigue properties of a
material. 20

UNIT–IV

7. Draw creep curve and describe the creep test in detail. Also
enumerate various factors affecting creep properties of a
material. 20

8. Describe various types of ceramics and various processes
used for the fabrication of ceramics. 20
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BT-4/M-21 44025
STRENGTH OF MATERIALS-II

Paper–ME-206-E
Opt. (I)

Time : Three Hours] [Maximum Marks : 100

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

UNIT–I

1. What is the strain energy of a material? Deduce the relation
for the stress induced in a body in case of impact and shock
loading. 20

2. A bolt is acted upon by an axial pull of 16 kN along with a
transverse shear force of 10 kN. Determine the diameter of
the bolt required according to different theories. Elastic limit
of the bolt material is 250 MPa and factor of safety is 2.5.
Poisson's ratio is 0.3. 20

UNIT–II

3. What do you understand by flexural axis and shear centre?
Determine the shear centre for the sections symmetrical about
only one axis. 20

4. A steel pipe 30 cm in diameter and 6 mm thick is subjected
to a pressure of 2.8 MPa. Estimate the hoop stress in the
pipe under this pressure and also when wound, before

����������	��
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stressing with wire 2.5 mm diameter, carrying a tension of
70 MPa. What is the stress in the wire when the pipe is
under pressure? Assume  Es = 210 GPa, μs = 0.25. 20

UNIT–III

5. What are thick cylinders? Derive Lame's equation for thick
cylinders. 20

6. A turbine rotor, 0.4 m external diameter and 0.2 m internal
diameter, is revolving at 1000 r.p.m. Taking density of the
rotor material as 7700 kg/m3 and Poisson's ratio 0.3, find
the maximum hoop and radial stresses assuming (i) rotor to
be a thin disc (ii) rotor to be a long cylinder. Also calculate
the percentage error in assuming it to be a thin disc. 20

UNIT–IV

7. Derive the deflection equation of rings by Castigliano's
theorem. 20

8. A closed coil helical spring made of round steel wire is
required just to get over a rod 30 mm diameter and to carry
axial load of 120 N without causing the deflection to exceec
20 mm. The maximum allowable shearing stress is 200 MN/
m2 and G for the steel is 80 GN/m2. Find the diameter of the
wire, the mean diameter of the coil and the number of turns.

20
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BT-4/M-21 44026
FLUID MECHANICS

Paper–ME-208E

Time : Three Hours] [Maximum Marks : 100

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

from each unit. Assume any missing data suitably.

UNIT–I

1. (a) A triangular plate of base width 2 m and height 3 m is

immersed in water (apex downwards) with its plan

making an angle of 60° with the free surface of water.

Determine the hydrostatic pressure force and the position

of centre of pressure when the apex of the triangle lies

5 m below the free water surface. 10

(b) A thin flat plate is dragged at a constant velocity of

4 m/s on the top of a 5 mm deep liquid layer of viscosity

20 centipoise. If the area of the plate is 1 sq m, find the

drag force. 10

2. (a) A rectangular barge 20 m long has a cross-section

5 m wide. The water line is 1.5 m above the bottom. If

the centre of gravity is 1.8 m from the bottom, determine

the metacentric height. 8
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(b) (i) If x2 – y2 = constant, is the equation of a stream

line, determine the magnitude and direction of the

velocity at (2, 3). 12

(ii) Find the acceleration and Vorticity components at

a point (1, 1, 1) for the following flow field :

u = 2x2 + 3y, v = –2xy + 3y2 + 3zy,

2 23 2 2 9w z xz y z� � � � .

UNIT–II

3. (a) A pipe 5 m long is inclined at an angle of 15° with the
horizontal. The diameters of pipe at smaller section (at
lower level) and larger section are 80 mm and 240 mm
respectively. If the pipe is uniformly tapering and the
velocity of water at the smaller section is 1 m/s, find
the difference of pressures between the two sections.

6

(b) (i) Why is coefficient of discharge of an orifice-meter
much smaller than that of venturimeter? 4

(ii) A venturimeter with inlet and throat diameters 300
mm and 150 mm respectively is attached in a
vertical pipe in which flow occurs from bottom to
top. The distance between the point of entrance
and to the point of throat of the venturimeter is
750 mm. If the difference of mercury levels in the
two limbs of differential gauge is 220 mm, find
the discharge passing through the vertical pipe.
Take coefficient of discharge, Cd = 0.98. 10
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4. Analyse the flow past a source-sink pair in a uniform flow.

Extend the analysis to study the limiting case of a doublet in

uniform flow. 20

UNIT–III

5. (a) Two parallel plates kept 100 mm apart have laminar

flow of oil (viscosity = 25 poise) between them with a

maximum velocity of 1.3 m/s. Calculate :

(i) The discharge per metre width.

(ii) The shear stress at the plates.

(iii) The difference in pressure between two points

15 m apart.

(iv) The velocity gradient at the plates.

The velocity at 15 mm from the plate. 12

(b) Derive the relationship between shear stress and pressure

gradient in a flow field. 8

6. (a) A pipeline conveys 8.33 litres per second of water from

an overhead tank to a building. The pipe is 2 km long

and 0.15 m in diameter. It is desired to increase the

discharge by 30% by installing another pipe line in

parallel with this over half the length. Suggest a suitable

diameter of the pipe to be installed. (Take friction factor

4f = 0.03) 12

(b) Explain the total energy line and the hydraulic gradient

line for the fluid flow through a piping system. 8
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UNIT–IV

7. (a) Explain the characteristics of growth of the boundary
layer over a flat plate. Also define displacement
thickness, momentum thickness and energy thickness
along with their physical significance. 12

(b) Air is flowing over a flat plate 5.5 m long.and 2.5 m wide
with a velocity of 3 m/s at 15°C. If � = 1.208 kg/m3 and
v = 1.47 × l0–5 m2/s, calculate :

(i) Length of the plate over which the boundary layer
is laminar, and thickness of boundary layer.

(ii) Shear stress at the location where boundary layer
ceases to be laminar.

Total drag force on both sides on that portion of
plate where boundary layer is laminar. 8

8. (a) What is the purpose of streamlining cars, airplanes,
submarines and all other bodies in motion or bodies
under the action of a moving fluid? 8 .

(b) A kite weighing 9.8 N and having an area 1 m2 makes
an angle of 7° to horizontal when flying in a wind of
36 km/h. If pull on the string attached to the kite is
49 N and it is inclined to horizontal at 45°, calculate
the lift and drag co-efficients. Take density 1.2 kg/m3

for air. 12
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BT-4/M-21 44027
DYNAMICS OF MACHINES-II

Paper–ME-210 E

Time : Three Hours] [Maximum Marks : 100

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

from each unit. All questions carry equal marks (20).

UNIT–I

1. A 30 kW horizontal stream engine of 250 mm bore runs at

150 r.p.m. stroke to bore ratio is 1.6. The ratio of the length

of connecting rod to the crank radius is 3. It is observed that

steam pressure on head end side is 0.5 bar, when the crank

makes an angle of 40° with the inner dead centre. If the

piston rod diameter is 50 mm, determine for this

configuration :

(a) The torque exerted on the crank shaft.

(b) The thrust on the crank shaft bearing.

(c) Acceleration of the flywheel of mass 50 kg and radius

of gyration of 0.6 m. 20

2. During the forward stroke of the double acting steam engine,

it develops maximum torque of 2500 N-m at the crank angle

of 75° with inner dead centre. During the backward stroke,

the maximum torque developed is 2000 N-m when the crank

����������	
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makes 60° with the outer dead centre. The turning moment

diagram for the engine is assumed as two triangles. The speed

of the flywheel is 200 rpm with its radius of gyration of

0.9 m. The speed of flywheel is to be maintained with in

± 0.75% of the mean speed. Determine :

(a) The co-efficient of fluctuation of energy.

(b) Mass of the flywheel.

(c) The crank angle at which the speed is maximum and

minimum. 20

UNIT–II

3. A pinion 20 teeth is in mesh with the gear with 60 teeth.

The pressure angle is 20° and addendum of 7 mm.

Determine : (i) the no. of pairs of teeth in contact and the

angle of rotation of the larger wheel for one pair of teeth in

contact, (ii) sliding velocity at (a) commencement of

engagement (b) termination of engagement and (c) at pitch

point. The pitch line velocity is 1.4 m/sec. 20

4. In an Epicyclic gear of the sun and planet type shown in

Fig. 1 the pitch circle diameter of the annular wheel A is to

be nearly 226 mm and the module, 4 mm. When the annular

wheel is stationary, the spider which carries three planet

wheels P of equal size is to make one revolution for every

five revolution of the driving spindle carrying the sun wheel.

Determine the number of teeth for all the wheels and the

exact diameter of the pitch circle of the annular wheel. If an

input torque of 20 N-m I applied to the spindle carrying the
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sun wheel; determine the fixed torque on the annular wheel.

20

Fig. 1.

UNIT–III

5. A differential band brake is shown in Fig. 2. The drum l m
diameter rotates at 1200 rpm. Angle of contact is 320°.
OA = 3 cm, AB = 15 cm, OC = 70 cm. Determine the pull at
C to absorb 37.5 kW. What shall be the length of AB for
self locking? Take μ = 0.2.

Fig. 2.

6. A porter governor with links 15 cm long has a line of pivot

points offset by 3 cm from the vertical axis of the governor.
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There are two fly masses each equal to 1.75 kg and the

central sleeve equal to 25 kg. In the configuration when the

angles of inclination of the links to the governor axis are

30°, the governor sleeve starts lifting at 300 rpm. If the

friction between the sleeve and spindle is constant determine

the higher and lower speed of operation of governor in the

configuration when the angles made by the links are 45°

each. 20

UNIT–IV

7. A four wheeled trolley of total weight 20 kN running on

rails of 1 m gauge rounds a curve of 30 m at 40 km/hr on a

track of embankment slope of 10°. The wheels have external

diameter of 60 cm and each pair of axle weights 200 N and

has a radius of gyration of 25 cm. The height of the centre

of gravity of the car above the wheel base is 1 meter.

Determine, allowing for centrifugal force and gyroscopic

couple acting, the pressure on each rail. 20

8. Write short note on the following :

(a) Pinching and rolling. 6

(b) Stability of 2 wheeler. 6

(c) Damping co-efficient and critical damping co-efficient.

8
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BT-4/M-21 44067
MATHEMATICS-III

Paper–Math-201E

Group No. (II)

Opt. (II)

Time : Three Hours] [Maximum Marks : 100

Note : Do any five questions selecting at least one question from

each unit. All questions carry equal marks.

UNIT–I

1. (a) Find the Fourier series to represent the function

0 in 2 0
( )

1 in 0 2

x
f x

x

� � ��
� �

� ��
.

(b) Expand f(x) = x(� – x), 0 < x < �, as a half range Fourier

sine series and hence deduce that 
6

6
1

1

960(2 1)n n

�

�

�

�

�

� .

2. (a) Using Parseval's identity, show that 
2

2 2
0

4( 1)

t
dt

t

�

�
�

�
� .
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(b) A semi-infinite transmission lines of negligible
inductance and leakance per unit length has its voltage
and current equal to zero. A constant voltage v0 is
applied at the sending end (x = 0) at t = 0. Find the
voltage and current at any point (x > 0) and at any
instant.

UNIT–II

3. (a) Find separate cos–1 (cos � + i sin �) into the real and
imaginary parts, where � is the positive acute angle.

(b) Find all roots of the equation

(i) cos z = 2.

(ii) tanh z + 2 = 0.

4. (a) Find the analytic function f(z) = u + iv, given that

1
sin , 0v r r

r
� �� � � �� �	 


.

(b) Find the bilinear transformation which maps the points
z = 0, –1, � into the points w = –1, –2 – i, i.

UNIT–III

5. (a) In an office, three clerks process incoming of a certain
forms. The first clerk A, processes 40% of the forms,
the second clerk B, processes 35% and the third clerk
C processes 25%. The first clerk has an error rate of
0.04, the second clerk has an error rate of 0.06 and the
third clerk has an error rate of 0.03. A form selected at
random from a day's output is found to have an error.
The supervisor wishes to know the probability that it
was processed by the second clerk B.
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(b) If a random variable X has the following probability

density function

1
( 1) 1 1

( ) 2
0 otherwise

x x
f x

�
� � � ��

� �
��

.

Find the mean and variance.

6. (a) Out of 800 families with 5 children each, how many

would you expect to have (i) 3 boys (ii) 5 girls (iii)

either 2 or 3 boys ? Assume equal probabilities for boys

and girls.

(b) In a large group of men, 5% are under height 160 cm

and 40% are between 160 cm and 170 cm. Assuming

the normal distribution, find the mean and standard

deviation.

UNIT–IV

7. (a) Find an optimal solution to the following L.P.P. by

computing all basic solutions and then finding one that

maximizes the objective function :

2x + 3y – z + 4w = 8, x – 2y + 6z – 7w = –3, x, y, z, w � 0,

Max. Z = 2x + 3y + 4z + 7w.

(b) Usisng graphical method, solve the LPP

Max. z = 6x + 4y

subject to 2x + y � 1, 3x + 4y � 1.5, x, y, � 0.
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8. Solve the following problem using simplex method.

Maxmize Z = 3x + 2y + 5z

subject to x + 2y + z � 430, 3x + 2z � 460, x + 4y � 420,

x, y, z � 0.
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BT-4/J-21 44103
FUNDAMENTALS OF MANAGEMENT

Paper–HS-201N

Time : Three Hours] [Maximum Marks : 75

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

from each unit.

UNIT–I

1. Define Bureaucracy. Describe significant features of

Bureaucratic form of organisation. Identify its merits,

demerits and the situations under which it is most

appropriate?

2. Elaborate Behavioural Science approach to Management.

Discuss its major theories, its contributors and its relevance

to the field of management.

UNIT–II

3. How Strategies are different from Policies. Elaborate the

strategy formulation process. Briefly mention the various

types of strategies as well.

4. Explain the various decision-making models. Also throw

light on concept of decentralisation and situations under

which decentralisation is best suited.

44103/00/KD/1565 [P.T.O.



UNIT–III

5. Define Performance Appraisal. State the purpose behind

performing performance appraisal. Identify some of the

prominent methods of performance appraisal being used for

evaluating performance.

6. In the modern technology centric organisations, which are

the most sought-after sources of recruitment being used by

modern organisation for hiring of employees and Why?

UNIT–IV

7. Attempt the following :

(a) Define total quality management. Why this function is

relevant for any manufacturing organisation.

(b) Examine the prominent barriers which influence the

effectiveness of controlling.

8. Figure out the key activities and functions performed in

Finance, Marketing and HR domains of any modern day

business.

44103/00/KD/1565 2
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BT-4/J-21 44114
MATHEMATICS-III

Paper–AS-201N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions selecting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. (a) If 

sin , for 0
4( )

cos , for
4 2

x x
f x

x x

��
� ���

� �
� �� � �

��

 expand f(x) in a series

of sines. (7½)

(b) Find the half-range cosine series 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)
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2. (a) Using fourier integral representation, show that

2
0

0, if 0

cos sin
, if 0

21

, if 0x

x

xa a xa
da x

a

e x

�

�

� �
�

� ��
� ��

� �
�� �	

� (7½)

(b) Find the Fourier sine and cosine transforms of

xn–1, n > 0. (7½)

UNIT–II

3. (a) If tan(� + i�) = cos a + i sin a = eia, prove that

2 4

n� �
� � �  and 

1
log tan

2 4 2

a�� �� � �� �	 

. (7½)

(b) If 2 2

2sin 2

2cos 2y y

x
u v

e e x�

� �

� �

 and f(z) = u + iv is an

analytic function of z = x + iy, of find f(z) in terms of z.

(7½)

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

2 2

2 2x y

� �� �
�� �� �� �

 |f(z)|2 = 4|f�z)|2. (7½)



(b) Find the Bilinear transformation which maps the points

z = 1, i, –i into the points w = i, 0, –i. Hence find the

image of |z| < 1. (7½)

UNIT–III

5. (a) There are two bags. The first bag contains 5 white and

3 black balls and the second bag contains 3 white and

5 black balls. Two balls are drawn at random from the

first bag and without noting their colours, put into the

second bag. Then two balls are drawn from the second

bag. Find the probability that the balls drawn are white

and black. (7½)

(b) A doctor is to visit a patient. From the past experience,

it is known that the probability that he will come by

train, bus, scooter or by other means of transport are

respectively 
3 1 1 2

, , ,
10 5 10 5

. The probability that he will

be late are 
1 1

,
4 3

 and 
1

12
, If he comes by train, bus and

scooter respectively, but if he comes by other means

of transport then he will not be late. When he arrives,

he is late. What is the probability that he comes by

train? (7½)

6. (a) The density function of a random variable X is given

by f(x) = kx(2 – x), 0 � x � 2. Find (i) b (ii) mean

(iii) variance (iv) mean deviation about the mean.

(7½)
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(b) The probability of a shooter hitting a target is 
3

4
. How

many maximum numbers of times must he/she fire so

that the probability of hitting the target at least once is

more than 0.99 ? (7½)

UNIT–IV

7. Using simplex method

Maximize Z = 2x + 5y

subject to x + 4y � 24, 3x + y � 21, x + y � 9, x, y � 0.
(15)

8. Using dual simplex method

Maximize Z = –3x – y

subject to x + y � 1, 2x + 3y � 2, x, y � 0. (15)
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BT-4/M-21 44115
PRODUCTION TECHNOLOGY-I

Paper–ME-202N
Opt. (I)

Time : Three Hours] [Maximum Marks : 75

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

UNIT–I

1. (a) Draw the Geometry of single point cutting tool showing
all the details involved in it. 8

(b) Discuss various types of chips and chip formation. 7

2. Explain Merchant's circle diagram in force analysis in
orthogonal cutting for single point cutting tool. 15

UNIT–II

3. (a) Explain Taylor's tool life equation. Also discuss the
factors affecting the tool life. 8

(b) Difference between orthogonal and oblique metal
cutting.  7

4. (a) Discuss the optimum tool life for minimum cost of
production. 8

(b) Define Machinability and how it can be improved ? 7

�������������	 
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UNIT–III

5. Discuss various operation performed on the milling machine,
also give parts of milling machine. 15

6. Write short note on following :

(a) Types of Drills. 8

(b) Main parts of drilling machine.  7

UNIT–IV

7. Write short note on any two :

(a) Sine bar. 8

(b) Specification of grinding machine.  7

8. Write a short note on the following :

(a) Electrical and mechanical comparators. 8

(b) Surface roughness measurement methods.  7



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

BT-4/M-21 44116
STEAM  GENERATION  AND  POWER

Paper–ME-204N

Time : Three Hours] [Maximum Marks : 75

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

each unit.

UNIT–I

1. Explain with the help of neat diagram the construction and

working of Lancashire boiler. What are the essentials of good

steam boiler? 15

2. (a) What do you understand by steam jet draught? Where

it is generally employed? 7

(b) Enumerate the various accessories normally used in a

steam generating plant. 8

UNIT–II

3. (a) Explain the various operation of a Carnot cycle. Also

represent it T-s and p-V diagram. 8

(b) Explain with a neat diagram the working of Binary

vapour cycle.  7

�������������� 	
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4. A turbine with one bleeding for regenerative heating of feed

water is admitted with steam having enthalpy of 3200 kJ/kg

and the exhausted steam has an enthalpy of 2200 kJ/kg.

The ideal regenerative feed water heater is fed with

11350 kg/h of bled steam at 3.5 bar (whose enthalpy is

2600 kJ/h). The feed water (condensate from condenser) with

enthalpy of 134 kJ/kg is pumped to the heater. It leaves the

heater dry saturated at 3.5 bar. Determine the power

developed by the turbine. 15

UNIT–III

5. (a) State the relation between the velocity of steam and
heat during any part of steam nozzle. 7

(b) What do you mean by a supersaturated flow? Explain
with the help of h-s diagram.  8

6. Steam enters a nozzle passing a mass flow of 14 kg/s at a
pressure of 30 bar and a temperature of 300°C. After
expansion to an exit pressure of 5 bar, the exit velocity is
800 m/s.

(a) Determine the nozzle efficiency and exit area.

(b) If the losses occur only in the divergent portion,
determine the velocity of steam at throat. 15

UNIT–IV

7. Explain with the help of neat sketch a single stage impulse
turbine. Also explain the pressure and velocity variation along
the axial direction. 15
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8. Steam at 7 bar and 300°C expands to 3 bar in an impulse
stage. The nozzle angle is 20°, the rotor blades have equal
inlet and outlet angles and the stage operates with the
optimum blade speed ratio. Assuming that isentropic
efficiency of nozzles is 90% and velocity at entry to the
stage is negligible, deduce the blade angles used and the
mass flow required for this stage to produce 50 kW. 15
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BT-4/M-21 44117
MECHANICS OF SOLIDS-II

Paper : ME-206N

Time : Three Hours] [Maximum Marks : 75

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

from each unit. Assume any missing data suitably.

UNIT–I

1. (i) Prove that the maximum stress induced in a body due

to suddenly applied load is twice the stress induced

when the same load is applied gradually. (7)

(ii) An unknown weight falls through 1 cm on a collar

rigidly attached to the lower end of a vertical bar 3 m

long and 6 cm2 in cross-section. If the maximum

instantaneous Extension is known to be 2 mm, what is

the corresponding stress and the value of the unknown

weight? Take E = 20 × 106 N/cm2. (8)

2. (i) Give an account of graphical representation of various

theories of failure. (7)

(ii) A mild steel shaft of 120 mm diameter is to sustain a

maximum torque of 20 kN m and maximum bending

moment of 12 kN m at a point in the material.

Determine the factor of safety according to maximum

shear stress theory when the elastic limit in simple

tension is 220 MPa. (8)

44117/00/KD/1645 [P.T.O.



UNIT–II

3. (i) What is the importance of wire winding of thin

cylinders? Explain the procedure to analyse them clearly

stating the assumptions made. (8)

(ii) A thin cylinder of 4 mm thickness and of 60 mm

internal diameter is subjected to an internal pressure of

2 MPa along with a torque of 96 N.m, the axis of

which coincides with that of cylinder. Determine the

principal stresses and the maximum shear stress at a

point on the surface of the cylinder. (7)

4. (i) What do you mean by compound tubes as pressure

vessels? Explain. (8)

(ii) A thick spherical shell of 80 mm inside diameter is

subjected to an internal fluid pressure of 30 MPa.

Determine the thickness of the shell if the permissible

tensile stress is 75 MPa. (7)

UNIT–III

5. (i) Develop the governing equations for the radial and

hoop stresses induced in a flat rotating disc of uniform

thickness. Deduce the expressions for a solid disc.

What are the maximum values and at what radii?

(8)

(ii) A solid disc with a 600 mm diameter rotates at a speed

of 3000 rpm. Plot the distribution of circumferential

and radial stresses in the disc. Density of the material

is 7800 kg/m3 and Poisson ratio is 0.28. (7)

44117/00/KD/1645 2
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6. (i) Show that a close-coiled helical spring does not rotate

under the axial load and does not deflect under torque.

(7)

(ii) The mean coil diameter of a helical spring is 8 times

the wire diameter. It is made to absorb 200 N.m of

energy with a deflection of 100 mm. If the maximum

shear stress is not to exceed 125 MPa, find mean

diameter of coils, wire diameter and the number of

turns, G = 77 GPa. (8)

UNIT–IV

7. (i) Establish a relation to find the stress in a chain link

acted upon by a tensile load W. (7)

(ii) A crane hook is of 60 mm × 40 mm rectangular section.

The centre of curvature of the hook is at a horizintal

distance of 80 mm from the centroidal axis of the

hook section. It carries a load of 10 kN through the

centre of curvature. Determine the maximum and

minimum bending stresses induced in the hook. (8)

8. A 80 mm × 80 mm angle (Fig. 1) is used as a freely supported

beam with one leg vertical. I
xx

 = I
yy

 = 0.8736 × 10–6 m4.

When a bending moment is applied in the principal plane

Y–Y, the mid-section of the beam deflects in the direction



AA at 30°15' to the vertical. Calculate the second moments

of the section about its principal axes. Find also the bending

stress at the corner  , if the bending moment is 2 kNm.

(15)

44117/00/KD/1645 4
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FLUID MECHANICS
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Time : Three Hours] [Maximum Marks : 75

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

from each unit. Assume any missing data suitably.

UNIT–I

1. (a) A shaft of 150 mm dia rotates in bearings with a

uniform oil film of thickness 0.8 mm. Two bearings

of 15 cm width are used. The viscosity of the oil is

22 cP. Determine the torque if the speed is 210 rpm.

(7)

(b) Determine the moment required to hold a circular gate

of 4 m dia, in the vertical wall of a reservoir, if the

gate is hinged at (i) the mid diameter (ii) at the top.

The top of the gate is 8 m from the water surface.

(8)

2. (i) An inclined tube manometer with limb at 10° to

horizontal shows a column length of 8 cm above the

reservoir level. The specific weight of the fluid is

900 × 9.81 N/m3. Determine pressure above

atmospheric level. (7)

44118/00/KD/1663 [P.T.O.



(ii) A cube side 60 cm is made of two equal horizontal

layers of specific gravity 1.4 and 0.6 and floats in a

bath made of two layers of specific gravity 1.2 and

0.9, the top layer being 60 cm thick. Determine the

location of the base from the liquid surface. (8)

UNIT–II

3. (i) Define stream and potential functions. Does the velocity

potential exist for two-dimensional incompressible flow

prescribed by

)4(;4 xyvyxu  . (10)

If so determine its form as well as that of stream

function.

(ii) Find the relationship between a and b if in steady

flow bxu   and ayv  . (5)

4. (i) A horizontal pipe carrying water is gradually tapering.

At one section the diameter is 150 mm and flow

velocity is 1.5 m/s. (i) If the drop in pressure is

1.104 bar at a reduced section determine the diameter

at the section. (ii) If the drop in pressure is 5 kN/m2,

what will be the diameter? Neglect losses. (7)

(ii) Oil of specific gravity of 0.9 flows through a

venturimeter of diameters 0.4 and 0.2 m. A U-tube

mercury manometer shows a head 0.63 m. Calculate

the flow rate. (8)

44118/00/KD/1663 2
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UNIT–III

5. (i) Derive an expression for the coefficient of viscosity in

case of a dashpot mechanism. (7)

(ii) A horizontal pipe of 5 cm diameter conveys an oil

specific gravity 0.9 and dynamic viscosity 0.8 kg/m s.

Measurements indicate a pressure drop of 20 kN/m2

per metre of pipe length traversed. Make calculations

for the (i) flow rate of oil and centre line velocity,

(ii) wall shear stress and the frictional drag over

100 m of pipe length, (iii) power of pump required

assuming an overall efficiency of 60 percent, (iv) the

velocity and shear stress at 1 cm from the pipe surface.

(8)

6. (i) Derive an expression for shear stress on the basis of

Prandtl Mixing length hypothesis. (5)

(ii) Two reservoirs are connected in parallel by two pipes.

One pipe is 5000 m long and the diameter is 100 mm.

f
1
 = 0.02 and the other pipe is 4000 m long and its

diameter is 120 mm. The friction factor is 0.025. If the

flow rate through the first pipe is 60 l/s, determine the

flow rate through the second pipe. (10)

UNIT–IV

7. (i) It is stated that the pressure distribution within the

boundary layer is determined by the outside flow which

can be treated as inviscid. Explain. (5)
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(ii) A plate 450 mm × 150 mm has been placed

longitudinally in a stream of crude oil (specific gravity

0.925 and kinematic viscosity of 0.9 stokes) which

flows with velocity of 6 m/s. Calculate :

(a) The friction drag on the plate.

(b) Thickness of the boundary layer at the trailing

edge.

(c) Shear stress at the trailing edge. (10)

8. (i) Why should circulation superimposed on flow past a

body cause a lift? (7)

(ii) A kite weighing 7.85 N has an effective area of

0.8 m2. It is maintained in air at an angle of 10° to the

horizontal. The string attached to the kite makes an

angle of 45° to the horizontal and at this position the

values of coefficients of drag and lift are 0.6 and 0.8

respectively. Determine : (i) the speed of wind, and

(ii) the tension in the spring. Take density 1.25 kg/m3

for air. (8)
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DYNAMICS OF MACHINES

Paper : ME-210 N
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Note : Attempt five questions in all. Select at least one question

from each unit. Assume any missing data suitably.

UNIT–I

1. Determine the required input torque on the crank of a slider-

crank mechanism for the static equilibrium when the applied

piston load is 1500 N. The lengths of the crank and the

connecting rod are 40 mm and 100 mm respectively and

the crank has turned through 45° from the inner-dead centre.

15

2. (i) The following data relate to a horizontal reciprocating

engine :

Mass of reciprocating parts = 120 kg

Crank length = 90 mm

Engine speed = 600 rpm

Connecting rod :

Mass = 90 kg

Length between centres = 450 mm

Distance of centre of mass

from big end centre = 180 mm

44119/00/KD/1682 [P.T.O.



Radius of gyration about an axis through centre of

mass = 150 mm

Find the magnitude and the direction of the inertia

torque on the crankshaft when the crank has turned

30° from the inner-dead centre. 7

(ii) The turning moment diagram for a multi-cylinder

engine has been drawn to a vertical scale of

1 mm = 650 N.m and a horizontal scale of

1 mm = 4.5°. The areas above and below the mean

torque line are –28, +380, –260, +310, –300, +242,

–380, +265, and –229 mm2. The fluctuation of speed

is limited to +1.8% of the mean speed which is

400 rpm. The density of the rim material is

7000 kg/m3 and the width of the rim is 4.5 times its

thickness. The centrifugal stress (hoop stress) in the

rim material is limited to 6 N/mm2. Neglecting the

effect of the boss and arms, determine the diameter

and cross-section of the flywheel rim. 8

UNIT–II

3. (i) Prove that the velocity of sliding is proportional

to the distance of the point of contact from the pitch

point point. 7

(ii) 200 kW is transmitted by a single reduction gear.

The pitch circle diameter of the pinion is 200 mm and

its speed 750 rpm. The teeth are of involute profile

with pressure angle equal to 20°. Calculate the radial

and the tangential forces acting on each wheel when

transmitting the given power. 8

44119/00/KD/1682 2



44119/00/KD/1682 3 [P.T.O.

4. (i) Explain briefly the differences between simple,

compound, and epicyclic gear trains. What are the

special advantages of epicyclic gear trains? 5

(ii) An epicyclic gear train, as shown in Fig. 1, consists of

two sunwheels A and D with 28 and 24 teeth

respectively, engaged with a compound planet wheels

B and C with 22 and 26 teeth. The sunwheel D is

keyed to the driven shaft and the sunwheel A is fixed

wheel co-axial with the driven shaft. The planet wheels

are carried on an arm E from the driving shaft which

is co-axial with the driven shaft. Find the velocity ratio

of gear train. If 0.75 kW is transmitted and input speed

being 100 rpm, determine the torque required to hold

the sunwheel A. 10

Fig. 1

UNIT–III

5. (i) A torsion dynamometer is fitted on a turbine shaft to

measure the angle of twist. It is observed that the shaft

twists 1.5° in a length of 5 meters of 500 rpm. The

shaft is solid and has a diameter of 200 mm. If the

modulus of rigidity for the shaft material is 85 GPa,

find the power transmitted by the turbine. 7
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(ii) A simple band brake is applied to a drum of 560 mm

diameter which rotates at 240 rpm. The angle of contact

of the band is 270°. One end of the band is fastened

to a fixed pin and the other end to the brake lever,

140 mm from the fixed pin. The brake lever is

800 mm long and is placed perpendicular to the

diameter that bisects the angle of contact. Assuming

the coefficient of friction as 0.3, determine the necessary

pull at the end of the lever to stop the drum if 40 kW

of power is being absorbed. Also find the width of the

band if its thickness is 3 mm and the maximum tensile

stress is limited to 40 N/mm2. 8

6. (i) What are the effects of friction and of adding a central

weight to the sleeve of a Watt governor? 6

(ii) A loaded Porter governor has four links each 250 mm

long, two revolving masses each of 3 kg and a central

dead weight of mass 20 kg. All the links are attached

to respective sleeves at radial distances of 40 mm from

the axis of rotation. The masses revolve at a radius of

150 mm at minimum speed and at a radius of 200 mm

at maximum speed. Determine the range of speed.     9

UNIT–IV

7. (i) Four masses A, B, C and D carried by a rotating shaft

as radii 80 mm, 100 mm, 160 mm and 120 mm

respectively are completely balanced. Masses B, C and

D are 8 kg, 4 kg and 3 kg respectively. Determine the

mass A and the relative angular positions of the four

masses if the planes are spaced 500 mm apart. 7



(ii) The reciprocating masses of the first three cylinders of

a four-cylinder engine are 4.1, 6.2 and 7.4 tonnes

respectively. The centre lines of the three cylinders are

5.2 m, 3.2 m and 1.2 m from the fourth cylinder. If the

cranks for all the cylinders are equal, determine the

reciprocating mass of the fourth cylinder and the

angular position of the cranks such that the system is

completely balanced for the primary force and couple.

If the cranks are 0.8 m long, the connecting rods 3.8

m, and the speed of the engine 75 r.p.m.; find the

maximum unbalanced secondary force and the crank

angle at which it occurs. 8

8. (i) Explain the application of gyroscopic principles to

aircrafts. 6

(ii) A ship propelled by a turbine rotor which has a mass

of 5 tonnes and a speed of 2100 r.p.m. The rotor has

a radius of gyration of 0.5 m and rotates in a clockwise

direction when viewed from the stern. Find the

gyroscopic effects in the following conditions :

(a) The ship sails at a speed of 30 km/h and steers

to the left in a curve having 60 m radius.

(b) The ship pitches 6 degree above and 6 degree

below the horizontal position. The bow is

descending with its maximum velocity. The

motion due to pitching is simple harmonic and

the periodic time is 20 seconds.

44119/00/KD/1682 5 [P.T.O.



(c) The ship rolls and at a certain instant it has an

angular velocity of 0.03 rad/s clockwise when

viewed from stern.

Determine also the maximum angular acceleration

during pitching. Explain how the direction of motion

due to gyroscopic effect is determined in each case.

9

44119/00/KD/1682 6
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BT-4/M-21 44176
M,ATERIALS ENGINEERING

Paper–ES-204-A

Time : Three Hours] [Maximum Marks : 75

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

from each unit. All questions carry equal marks.

UNIT–I

1. Define 'atomic packing factor'. Write briefly on different

crystal imperfections and how are they classified? 15

2. Briefly describe AISI - SAE standard designation for steels.

15

UNIT–II

3. Draw a well illustrated TTT diagram and explain. 15

4. Briefly describe annealing and normalising processes for

steels. 15

UNIT–III

5. (a) Explain the mechanism of plastic deformation for

metals. 8

(b) Explain, 'Bauschinger Effect'. 7

�����������	�	 
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6. (a) Explain the mechanism of fatigue failure and fatigue

fracture. 8

(b) Write briefly on types of creep. 7

UNIT–IV

7. Write briefly on :

(a) Corrosion Analysis. 5

(b) Graphite nodularity. 5

(c) Intergranular fracturing. 5

8. Explain the principle and working of atomic force

microscopy. 15
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BT-4/M-21 44177
APPLIED THERMODYNAMICS

Paper–MEC-202A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt only five questions, selecting atleast one question

from each unit.

UNIT–I

1. (a) Give the comparison between the water tube and fire

tube boilers. 8

(b) What is function of safety valve? State the minimum

number of safety valve to be used on a boiler. 7

2. (a) Explain the Babcock and Wilcox boiler with its

construction and working. 8

(b) What do you understand by steam jet drought? Where

it is generally employed? 7

UNIT–II

3. A turbine with one bleeding for regenerative heating of feed

water is admitted with steam having enthalpy of 3200 kJ/kg

and the exhausted steam has an enthalpy of 2200 kJ/kg.

The ideal regenerative feed water heater is fed with 11350

kg/h of bled steam at 3.5 bar (whose enthalpy is 2600 kJ/h).

�������������� 	
����



�������������� �

The feed water (condensate from the condenser) with an

enthalpy of 134 kJ/kg is pumped to heater. It leaves the

heater dry saturated at 3.5 bar. Determine the power

developed by the turbine. 15

4. (a) State the methods of increasing the thermal efficiency

of Rankine cycle. 8

(b) Discuss the causes of loss of thermal efficiency in

compound steam engine. 7

UNIT–III

5. Define critical pressure ratio of a nozzle and discuss why

attainment of sonic velocity determines the maximum mass

rate of flow through steam nozzle. 15

6. A steam nozzle is supplied steam at 15 bar, 350°C and

discharges steam at 1 bar. If the diverging portion of the

nozzle is 80 mm long and throat diameter is 6 mm, determine

the cone angle of divergent portion. Assume 12% of the

total available enthalpy drop is lost in friction in the divergent

portion. Also determine the velocity and temperature of the

steam at throat. 15

UNIT–IV

7. In a two stage velocity compounded steam turbine, the mean

blade speed is 150 m/s while the steam velocity as it is issued

from the nozzle is 675 m/s the nozzle angle is 20°. The exit

angle of the first row moving blade, fixed blade and second
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row moving blades are 25°, 25° and 30° respectively. The

blade friction coefficient is 0.9. if the steam flow rate is

4.5 kg/s, determine :

(a) Power output.

(b) Diagram efficiency. 15

8. How the steam turbines classified? What do you mean by

compounding of steam turbines? Discuss various methods

of compounding of steam turbines. 15



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

BT-4/M-21 44178
FLUID MECHANICS AND FLUID MACHINES

Paper–MEC-204A

Opt. No : (II)

Time : Three Hours] [Maximum Marks : 75

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

from each unit. 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 crane is to lower a vertical cylindrical pillar, of diameter

1.2 m, into position on a plinth submerged in water. The

pillar has a mass of 5 tonnes. What will be the tension

experienced in the supporting cable when the lower end of

the pillar is submerged to a depth of 2.3 m? 15

2. Set up the Navier-Stoke's equation and make suitable

assumptions to prove that; for a two dimensional steady flow,

the pressure gradient in the direction of flow (dp/dx) is equal

to shear gradient (d�/dy) in the direction normal to the

direction of fluid motion. 15

UNIT–II

3. An oil of mass density 950 kg/m3 and dynamic viscosity

1.0 Ns/m2 is carried at the rate of 0.14 m3/s through a 30 cm
�����������	�
 ����
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diameter pipe over 1000 m length. Due to increase in

environmental temperature, the viscosity of oil changes by

a factor of 8. If the same quantity of oil is to be conveyed,

compare the cost of pumping. 15

4. A streamlined train is 250 m long with a typical cross-section

having a perimeter of 8 m above the wheels. Evaluate the

approximate surface drag (friction drag) of the train when

running at 80 km/hr. The kinematic viscosity of air at the

prevailing temperature is 1.5 × 10–5 m2/s and the density is

1.24 kg/m3. Make allowance for the fact that boundary layer

changes from laminar to turbulent on the train surface.

15

UNIT–III

5. The resisting force F of a supersonic plane during flight can

be considered as dependent upon the length of aircraft l,

velocity V, air viscosity �, air density ���and bulk modulus

of air K. Express the functional relationship between these

variables and the resisting force. 15

6. Why pumps are generally less efficient than turbines? 5

A centrifugal pump is required to deliver 50 litres of water

per second to a height of 30 m through a 100 m long pipe

of 15 cm diameter. The inlet losses in the suction pipe are

estimated to be 0.35 m. Assuming an overall efficiency of

70% and taking Darcy's friction coefficient 0.015 for the

pipeline, determine the power required to drive the pumps.

10
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UNIT–IV

7. A pelton wheel having semi-circular buckets functions under

a head of 150 and consumes 50 litres per second of water.

If 60 cm diameter wheel turns 600 rpm, make calculations

for power available at the nozzle and the hydraulic efficiency

of the wheel. Presume coefficient of velocity as unity. 15

8. For a Kaplan turbine with runner diameter 4 m, the discharge

is 60 m3/s and the hydraulic and mechanical efficiencies are

stated to be 90% and 94%, respectively. The diameter of

boss is 0.3 times the runner diameter and the speed ratio is

2.0. Assuming that discharge is free and there is no swirl at

outlet, calculate the net available head on the turbine, the

power developed and specific speed. 15
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BT-4/M-21 44179
MECHANICS OF SOLIDS-II

Paper–MEC-206A

Time : Three Hours] [Maximum Marks : 75

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

from each unit. Assume any missing data suitably.

UNIT–I

1. A rod, 1.25 cm in diameter, stretched 0.32 cm under a steady

load of 10 kN. What stress would be produced in the bar by

a weight of 700 N which falls through 7.5 cm before

commencing to stretch the rod, the rod being initially

unstressed? The value of E may be taken as 21 × 106

N/cm2. 15

2. (a) Explain the maximum principal stress theory of elastic

failure. 7

(b) A solid circular shaft is subjected to a bending moment

of 8 kNm and a torque of 12 kNm. In a uniaxial tensile

test the shaft material gave the following results :

Modulus of elasticity = 200 GN/m2, Stress at yield point

= 300 N/mm2, Poisson's ratio = 0.3. Estimate the least

diameter of the shaft using maximum principal stress

theory. Take factor of safety as 3.  8

�����������	�
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UNIT–II

3. A cylindrical vessel closed with plane ends is made of a

4 mm thick steel plate. Its diameter is 250 mm and length is

750 mm. It is subjected to an internal fluid pressure of

300 N/cm2. Calculate the longitudinal and hoop stresses in

the shell plate. Also, calculate changes in diameter, length

and volume of the cylinder. Take E = 210 GN/m2 and

Poisson's ratio = 0.3. 15

4. A thick cylindrical shell with 300 mm outer diameter and

200 mm internal diameter is subjected to an internal pressure

of 10 N/mm2. Determine the minimum external pressure that

can be applied so that tensile stress in the metal does not

exceed 15 N/mm2. 15

UNIT–III

5. A hollow steel disc of 400 mm outer diameter and 100 mm

inside diameter is shrunk on a steel shaft. The pressure

between the disc and the shaft is 60 MPa. Determine the

speed of the disc at which it will loosen from the shaft

neglecting the change in the dimensions of the shaft due to

rotation, � = 7700 kg/m3 and v = 0.3. 15

6. Derive the expression for the stiffness of a close coiled helical

spring under axial load. 15
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UNIT–IV

7. The principal section of a crane hook is 100 mm deep

trapezium, the width at intrados being 80 mm and at extrados

40 mm. The centre of curvature of the section is at a distance

of 100 mm from the intrados and the load line is 80 mm

from the same point. Compute the greatest load that the hook

can carry if the maximum stress is not to exceed 150 MPa.

15

8. A 80 mm × 80 mm angle (Fig. 1) is used as a freely supported
beam with one leg vertical. Ixx = Iyy = 0.8736 × 10–6 m4.
When a bending moment is applied in the principal plane
Y-Y, the mid-section of the beam deflects in the direction
AA at 30°15' to the vertical. Calculate the second moments
of the section about its principal axes. Find also the bending
stress at the corner �, if the bending moment is 2 kNm.

Fig. 1.
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BT-4/M-21 44180
INSTRUMENTATION  AND  CONTROL

Paper–MEC-208A

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 a block diagram and illustrate the function of

desired, modifying and interfering inputs of the

measurement system. 5

(b) State and explain the desirable static characteristics of

an instrument. What are the functional elements of a

measuring system? Describe the functional group for

each system. 10

2. The following 10 observations were recorded when measuring

a temperature :

41.7, 42.0, 41.8, 42.0, 42.1, 41.9, 42.0, 41.9, 42.5 and

41.8°C.

Find :

(a) The Mean.

(b) The Standard Deviation.

�����������	�
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(c) The probable error of one reading.

(d) The probable error of mean.

(e) Range. 15

UNIT–II

3. Give an overview of inductive transducers explaining their

principle of operation like variation of number of turns,

geometric configuration and permeability. Draw neat sketches

to show the above effects. 15

4. Illustrate the application of following methods to measure

torque of a rotating shaft :

(a) Stroboscopic Method.

(b) Using Inductive Torque Transducer.

(c) Digital Methods. 15

UNIT–III

5. Describe the working of following instrument for the

measurement of pressure :

(a) Pressure gauges.

(b) electrical measurement devices.

(c) Manometers. 15

6. Illustrate the working of any device used for the measurement

of density and the device used for the measurement of

viscosity. 15
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UNIT–IV

7. Briefly explain the different types of control systems.

Describe the working of one automatic control system used

in practice. Outline functional elements of that system. 15

8. Write short notes on the working and application of

Pneumatic Controllers. 15
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REFRIGERATION & AIR-CONDITIONING

Paper–ME–302-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one
question from each Unit. All questions carry equal
marks. Assume missing data if any.

UNIT–I

1. (a) Derive an expression COP refrigerator based on
reversed Carnot cycle. Explain the temperature
limitation of reversed Carnot cycle. 12

(b) Explain the refrigeration process by throttling of
gas. 8

2. An aircraft refrigeration plant has to handle a cabin load
of 30 tonnes. The atmospheric temperature is 17ºC. The
atmospheric air is compressed to a pressure of 0.95 bar
and temperature of 30ºC due to ram action. This air is

46040/000/KD/1138 [P. T. O.
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then further compressed in compressor to 4.75 bar, cooled
in the heat exchanger to 67ºC, expanded in a turbine to
1 bar and then supplied to the cabin. The air leaves the
cabin at a temperature of 27ºC. The isentropic efficiencies
of both compressor and turbine are 0.9. Calculate the
mass of air circulated per minute and the COP.

For air, cp = 1.004 kj/kg K and cp/cv = 1.4. 20

UNIT–II

3. In a 12 TR refrigeration ammonia plant compression is
carried out in two stages with water and flash intercooler
and water sub-cooler. Condenser pressure, evaporator
pressure and flash intercooler pressures are 12 bar, 3 bar
and 6 bar respectively. If the limiting temperature for inter-
cooling and sub-cooling is 20ºC, determine the following:

(i) COP of the plant.

(ii) Power required for each compressor.

(iii) The swept volume for each if the volumetric
efficiency of each compressor is 82%. 20

4. (a) What is the function of flash intercooler provided
in a compound vapour compression refrigeration
system? 8

(b) Draw a neat sketch of ‘Electrolux refrigerator’ and
explain its working principle. What is the important
role of hydrogen in this system? 12
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UNIT–III

5. (a) In a cooling application moist air enters a refrigeration
coil at a rate of 100 kg of dry air per min at 35ºC
DBT and 50% RH. The ADP of the coil is 5ºC
and by pass factor is 0.15. Determine the outlet
state of air and cooling capacity of cooling coil in
TR. 15

(b) Derive the following relation :

Specific Humidity, v

b v

pW 0.622 .
p p




5

6. The following data refers to an air-conditioning system for
industrial process for hot and wet summer conditions :

Outdoor conditions 30ºC DBT and 75% RH

Required conditions 20ºC DBT and 70% RH

Amount of outdoor air supplied 200m3/min

Coil dew point temperature 14ºC.

If the required condition is achieved by first cooling and
then dehumidifying and then by heating, find :

(a) Capacity of cooling coil and its by-pass factor.

(b) The capacity of heating coil and the surface
temperature of heating coil if the by-pass factor is
0.2. 20
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UNIT–IV

7. The following conditions refer to summer air-conditioning
of a building :

Outside design conditions 43ºC DBT and 27ºC WBT

Inside design conditions 25ºC DBT and 50% RH

Room Sensible Heat Gain 84000 KJ/hr

Room Latent Heat Gain 21000 KJ/hr

By-pass factor of cooling coil used = 0.2. The return air
from the room is mixed with the outside air before entering
the cooling coil in the ratio 4:1 by mass. Determine :

(a) ADP of the cooling coil.

(b) Entering and Exit conditions of air for cooling coil.

(c) Fresh mass flow rate.

(d) Refrigeration load on cooling coil in TR.

(e) Draw the layout and psychometric diagram. 20

8. (a) Explain the working of cooling tower with a neat
diagram. 10

(b) Describe the summer, winter and year round air-
conditioning systems. 10

——————
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46041
BT–6/M–21

TRIBOLOGY

Paper–ME–304-E

Opt. (II)

Time : Three 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) Define tribology. What are the characteristic features
of tribological systems? 10

(b) What do you understand by apparent and real
area of contact? Explain the optical interference
technique for measuring the real area of contact.

10

2. Explain in detail, the friction due to ploughing, deformation
and adhesion. 20
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UNIT–II

3. Define abrasive wear. Classify and explain the abrasive
wear depending upon the severity of damage. 20

4. Explain the delamination theory of wear and derive the
wear equation for it. 20

UNIT–III

5. Explain the mechanisms of hydrostatic and elasto-
hydrodynamic lubrication with neat sketch. 20

6. Explain the concept of isoviscous-rigid, piezo-viscous-rigid,
isoviscous-elastic and piezo-viscous-elastic regimes in EHL
contacts. 20

UNIT–IV

7. Explain the mechanism of pressure development in
hydrodynamic and hydrostatic journal bearing. What are
their general requirements? Also discuss about the bearing
materials. 20

8. Derive an expression for the load carrying capacity of
circular step thrust bearing. 20

——————
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MECHANICAL VIBRATIONS

Paper–ME–306-E

Time : Three Hours] [Maximum Marks : 100

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

to attempt any five questions. All questions carry equal

marks.

1. Explain the following terms with suitable example : 20

(a) Cycle and Amplitude.

(b) Period of Oscillation.

(c) Frequency of Oscillation.

(d) Phase angle.

(e) Beats.
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(b) Split the harmonic motion x 10sin( t / 6)     into
two harmonic motions one having a phase angle of
zero and the other of 45º. 8

(c) Discuss various causes of vibrations. 8

3. (a) A three rotor system shown in Fig. Q3(a) as
following physical constants. I1 = 50 kg-cm-s2,
I2 = 100 kg-cm-s2, I3 = 70 kg-cm-s2, kt1 = 2.2
× 106 kg-cm/rad, kt2 = 0.8 × 106 kg-cm/rad.
Find the natural frequencies of the system. 10

2. (a) Represent the periodic motions given in Fig. Q2(a)
by harmonic motion : 4

k

t

0.2 sec0.3 sec

10 cm

Fig. Q2(a)

Fig. Q3(a)

I1 I2 I3

k t1 k t2
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(b) Determine the natural frequency of simple spring
mass system : 6

(i) Newton’s second law method.

(ii) Energy Method.

(c) Determine the natural frequency of a simple
pendulum shown in Fig. Q3(c) : 4

m

l

(

Fig. Q3(c)

4. (a) Find the natural frequencies and first two normal
mode shapes of the system shown in Fig. 4(a).
Assume k1 = k2 = k and m1 = m2 = m : 10

Fig. Q4(a)

+ + ++
m1 m2

k1 k2

X1 X2
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(b) Set up the differential equation for spring-mass-
damper system and obtain the complete solution
for the undamped condition. 10

5. (a) Calculate the natural frequency of the system shown
in Fig. Q5(a) by matrix iteration method : 10

4m

m

m

3K

K

K

Fig. Q5(a)

(b) Find the lowest natural frequency of transverse
vibrations for the system shown in Fig. Q5(b), by
Rayleigh’s method. Given E = 1.96 × 1011 N/m2,
I = 10–6 m4 : 10

Fig. Q5(b)
16 m 8 m 10 m

40 Kg
20 Kg



6. (a) Explain method of harmonic balance in detail. 10

(b) Discuss stability of equilibrium points in depth.
10

7. (a) Explain the method of Laplace transformation in
detail. 10

(b) Explain the following : 10

(i) Natural frequencies for various end conditions.

(ii) Torsional vibration of circular shaft.

8. (a) Derive a suitable expression for longitudinal vibrations
for a rectangular uniform cross-section bar of length
‘L’ fixed at one end and free at the other end.

10

(b) What are the principles on which a Vibrometer
and an accelerometer are based? 10

——————
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COMPUTER AIDED DESIGN AND MANUFACTURING

Paper–ME 308 E

Time : Three Hours] [Maximum Marks : 100

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

from each Unit.

UNIT–I

1. (a) Compare traditional and CAD/CAM based product

cycle. (12)

(b) What are the advantages and disadvantages of CAD/

CAM? (8)

2. (a) How product flow analysis is helpful in part

classification and coding? (10)

(b) Explain the part classification methods in details. (10)

UNIT–II

3. Find the reflection matrix when axis of reflection is

y = 3X + 2. (20)

4. Find the equation of a closed B-spline curve defined by 4

controlled points P0(l, 1), P1(2, 3), P2(4, 3), P3(5, 1). Find

coordinates of a point on the curve at u = 0, 1, 4 and

comment on the results. (20)

������������	 
�����



������������	 �

UNIT–III

5. A circle with radius r = 5 having centre located at point

(20, 10, 0) is rotated about the x-axis by an angle 2� to

obtain a surface of revolution. Calculate the surface point at

� = � and � = �. (20)

6. Explain the following terms :

(a) Cell decomposition. (10)

(b) Bezier surface. (10)

UNIT–IV

7. (a) Discuss flexible automation in details. (10)

(b) Compare the conventional process planning and

computer assisted process planning. (10)

8. (a) What do you mean by dwell? How it is written in part

programme and explain its functions? (10)

(b) Explain the essentials for work holders on NC

machines. (10)
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MACHINE DESIGN–II

Paper–ME–310-E

Opt. (II)

Time : Four Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one
question from each Unit. All questions carry equal
marks. Assume suitable missing data from the
recommended design data book.

UNIT–I

1. A steel pinion with 20° full depth involute teeth is transmitting
7.5 kW power at 1000 rpm from an electric motor. The
starting torque of the motor is twice the rated torque. The
number of teeth on the pinion is 25, while the module is
4 mm. The face width is 45 mm. Assuming that velocity
factor accounts for the dynamic load, calculate (i) the
effective load on the gear tooth; and (ii) the bending stresses
in the gear tooth. 20
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2. A pair of straight bevel gears is made of grey cast iron
FG 200 (E = 114000 N/mm2). The surface endurance
strength is 90 N/mm2. The number of teeth on the pinion
and gear are 30 and 40 respectively. The module and the
face width are 6 mm and 50 mm respectively. The pressure
angle is 20°. Determine the wear strength of the tooth.

20

UNIT–II

3. It is required to select a V-belt drive to connect a 20-kW,
1440 rpm motor to a compressor running at 480 rpm for
15 hours per day. Space is available for a centre distance
of approximately 1.2 m. Determine (i) the specifications
of the belt; (ii) diameters of motor and compressor pulleys;
(iii) the correct centre distance; and (iv) the number of
belts. 20

4. A cone clutch is mounted on a shaft which transmits power
at 225 r.p.m. The small diameter of the cone is 230 mm,
the cone face is 50 mm and the cone face makes an angle
of 15° with the horizontal. Determine the axial force necessary
to engage the clutch to transmit 4.5 kW if the coefficient
of friction of the contact surfaces is 0.25. What is the
maximum pressure on the contact surfaces assuming uniform
wear? 20
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UNIT–III

5. Design a close coiled helical compression spring for a
service load ranging from 2250 N to 2750 N. The axial
deflection of the spring for the load range is 6 mm. Assume
a spring index of 5. The permissible shear stress intensity
is 420 MPa and modulus of rigidity, G = 84 kN/mm2.
Neglect the effect of stress concentration. Draw a fully
dimensioned sketch of the spring, showing details of the
finish of the end coils. 20

6. A 150 mm diameter shaft supporting a load of 10 kN has
a speed of 1500 r.p.m. The shaft runs in a bearing whose
length is 1.5 times the shaft diameter. If the diametral
clearance of the bearing is 0.15 mm and the absolute
viscosity of the oil at the operating temperature is 0.011
kg/m-s, find the power wasted in friction. 20

UNIT–IV

7. The cylinder of a four-stroke diesel engine has the following
specifications :

Brake power = 5 kW; Speed = 600 rpm; Indicated mean
effective pressure = 0.5 MPa.

Make suitable assumptions and calculate :

(i) Bore and length of the cylinder linear.
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(ii) Thickness of the cylinder linear.

(iii) Thickness of the cylinder head.

(iv) Size, number and pitch of studs. 20

8. The following data is given for a rimmed flywheel made of
grey cast iron : Mean radius of the rim = 1 m; Thickness
of the rim = 100 mm; Width of the rim = 200 mm; Number
of spokes = 4; Cross-sectional area of each spoke =
6500 mm2; Speed of rotation = 720 rpm; Mass density of
flywheel = 7200 kg/m3. Calculate :

(i) The maximum tensile stress in the rim.

(ii) The axial stress in each spoke. 20

——————
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FUNDAMENTALS OF MANAGEMENT

Paper–HUT 302 E

Time : Three Hours] [Maximum Marks : 100

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

from each Unit.

UNIT–I

1. What is Financial planning and Financial management? What

are the objectives behind taking financial decisions?

2. Which factors affect the requirement of working capital? How

working capital can be managed?

UNIT–II

3. Which managerial and operative functions are performed by

personnel managers? What is the importance of personnel

management?

4. What is job description and job specification? What is the

importance of job analysis?

UNIT–III

5. What is an ideal plant location? Which factors affect the

plant location?
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6. Which steps are considered in production control ? What is

the importance of production control?

UNIT–IV

7. What is the nature, scope and importance of marketing

management in present Pandemic Corona scenario?

8. What is marketing mix and marketing information system?

How marketing mix and MIS is changed during and post

COVID-19?
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BT-6/M-21 46125
REFRIGERATION AND AIR-CONDITIONING

Paper–ME-302 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one
question from each unit. Assume any missing data suitably.
Use of Refrigeration tables is allowed.

UNIT–I

1. The capacity of the refrigerator (working on reversed Carnot
cycle) is 280 tonnes when operating between –10°C and
25°C. Determine : (i) quantity of ice produced within 24
hours when water is supplied at 20°C. (ii) minimum power
(in kW) required. 15

2. What is the main characteristic feature of an air refrigeration
system? Derive an expression for C.O.P. for an air
refrigeration system working on reversed Brayton cycle. 15

UNIT–II

3. A simple vapour compression plant produces 5 tonnes of
refrigeration. The enthalpy values at inlet to compressor, at
exit from the compressor, and at exit from the condenser
are 183.19, 209.41 and 74.59 kJ/kg respectively. Estimate :
(i) the refrigerant flow rate (ii) the C.O.P. (iii) the power
required to drive the compressor and (iv) the rate of heat
rejection to the condenser. 15
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4. Explain the working of a Li-Br absorption system with the
help of a neat diagram. 15

UNIT–III

5. An air-water vapour mixture enters an air-conditioning unit
a pressure of 1.0 bar, 38°C DBT, and a relative humidity of
75%. The mass of dry air entering is 1 kg/s. The air-vapour
mixture leaves the air-conditioning unit at 1.0 bar, 18°C,
85% relative humidity. The moisture condensed leaves at
18°C. Determine the heat transfer rate for the process. 15

6. Derive the relations for the specific humidity and degree of
saturation in terms of  partial pressures. 15

UNIT–IV

7. A laboratory having an unusually large heat gain is required
to be air conditioned.

The design conditions and loads are as follows :

Summer design conditions : 40°C DBT, 27°C WBT

Inside design conditions : 25°C DBT, 50% RH

Room sensible heat : 34.9 kW

Room latent heat : 18.6 kW

The ventilation air requirement is 85 cm3/min. Determine
the following :

(i) Ventilation load.

(ii) Room and effective sensible heat factors.

(iii) Apparatus dew point and amount of reheat for
economical design.
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(iv) Supply air quantity.

(v) Condition of air entering and leaving coil and supply
air temperature.

(vi) Grand total heat.

Assume a suitable bypass factor. 15

8. (i) Describe briefly with a neat sketch a window type air-
conditioning. 8

(ii) Discuss the construction and working of evaporative
condensers with the help of a neat sketch. 7
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TRIBOLOGY & MECHANICAL VIBRATION

Paper–ME-304 N
Opt. (II)

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. What do you understand by damped free vibrations and
undamped free vibrations? Explain the energy method of
finding the natural frequency of a spring-mass system. 15

2. (a) What do you understand by viscous damping and
coulomb damping? 5

(b) Explain the logarithmic decrement method used to find
the amount of damping in a physical system. 10

UNIT–II

3. What do you understand by transient vibrations? Explain
the system response to pulse input. 15

4. (a) How does the force transmitted to the base change as
the speed of the machine increases? 5

(b) Explain the concept of forced vibrations with coulomb
damping. 10
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UNIT–III

5. Find the lowest natural frequency of transverse vibrations
for the system shown in Fig. 1 by Rayleigh's method. Take
E = 1.96 × 1011 N/mm2; I = 10–6 m4. 15

l  = 16 cm1 l  = 8 cm3 18 cm

40 kg 20 kg

l2

Fig. 1.

6. How does a continuous system differ from a discrete system
in the nature of its equation of motion? Derive the equations
of motion for the torsional vibrations of the circular uniform
shaft. 15

UNIT–IV

7. (a) Define tribology. What are its applications in industry?
What are its economic aspects? 10

(b) Define lubrication. Explain the basic modes of
lubrication. 5

8. What are the different mechanisms of adhesion? Explain the
asperity junction growth under frictional force. 15
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OPERATION RESEARCH

Paper–ME-306 N

Group 1

Opt. (II)

Time : Three Hours] [Maximum Marks : 75

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

from each unit. 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. Name the different models in Operations Research. Also,

explain the role of Operations Research in Decision-Making.

15

2. Solve the Minimization L.P.P. given below :

Min. Z = lx – 3y + 2z

subject to : 3x – ly – + 3z � 7

–2x + 4y + 0z � 12

–4x + 3y + 8z � 10 and x, y and z all � 0. 15
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UNIT–II

3. Solve the transportation problem given below, using any
method. 15

(Cost in Rs. per unit)

Destinations

Origins A B C Available Row
capacity mumber

ui

X 2 1 2 20

Y 3 4 1 40

Requirement 20 15 25 60

Column
element vj

4. There are seven activities in a project and the time estimates
are as follows :

Activities Time in weeks

t0 tt tp

A 2 6 10

B 4 6 12

C 2 3 4

D 2 4 6

E 3 6 9

F 6 10 14

G 1 3 5

The logical of activities are :

1. Activities A and B start at the beginning of the project.
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2. When A is completed C and D start.

3. E can start when B and D are finished.

4. F can start when B, C and D are completed and is the
final activity.

5. G can start when F is finished and is the final activity.

(a) What is the expected time of the duration of the
project?

(b) What is the probability that project will be
completed in 22 weeks? 15

UNIT–III

5. Explain with an example, the use of simulation in context
with the operations research along with its merits and
demerits. 15

6. (a) Define argument models. Also, explain the formulation
and solution of an argument model. 8

(b) Write a short note on decision trees along with
advantages and limitations of decision tree solutions.

7

UNIT–IV

7. A branch of a bank has only one typist. Since. typing work
varies in length (number of pages to be typed), the typing
rate is randomly distributed approximating a Poisson
distribution with a mean service rate of 8 letters per hour.
The letter arrives at a rate of 5 per hour during the entire
8-hour workday. If the typist is valued at Rs. 1.50 per hour,
determine :
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(a) Equipment utilization,

(b) The percent time an arriving letter has to wait,

(c) Average system time, and

(d) Average idle time cost of the typewriter per day.

8. Find the ranges of values of p and q, which will render the
entry (2, 2) a saddle point for the game.

B

I II III

I 2 4 5

A II 10 7 q

III 4 p 6

15
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ESSENTIAL OF I.T.

Paper–CSE-209N

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) What are basic features of an algorithm ? Write an
algorithm of binary search. 7

(b) Describe the basic operations of Queues. Discuss
applications of Queues in real life. 8

2. (a) Write an algorithm to sort input data using selection
sort with its complexity. 8

(b) Make a flow chart to find a number is even or odd.
Discuss drawback of flowchart also. 7

UNIT–II

3. (a) Explain various loops available in JAVA. 8

(b) What is an Array ? Illustrate the concept of array with
suitable example. 7

4. (a) Describe use of conditional statements in JAVA by
writing a simple program. 8

(b) Explain the concept of class and object in JAVA. 7
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UNIT–III

5. (a) Describe method overriding with suitable example. 8

(b) What is necessity of inheritance in JAVA ? 7

6. (a) How the concept of reusability is implemented in
JAVA ? 7

(b) Explain multilevel inheritance and Hybrid inheritance
with suitable example. 8

UNIT–IV

7. (a) Explain the ER-diagram with suitable example. What
are different components of ER-diagrams. 9

(b) How can you grant and remove permissions in SQL ?
6

8. (a) Write a command to sort data in a table with proper
example. 7

(b) What are different data design models available for Data
Base ? 8
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COMPUTER AIDED DESIGN AND MANUFACTURING

Paper–ME-308N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt only five questions, selecting one question from
each unit.

UNIT–I

1. (a) Explain the nature and role of the elements of CIM
system. 8

(b) How the CIM is different from CAM? 7

2. (a) Define CAD/CAM. Explain how the fundamentals of
CAD/CAM helps in computer integrated manufacturing.

10

(b) Differentiate the contact and non-contact methods for
quality control. 5

UNIT–II

3. (a) Define a solid model. Describe the parametric solid
modelling in detail.

(b) Differentiate between the parametric and non-parametric
representation of curves. 8

4. (a) What is wireframe modelling? Explain the Hermite cubic
and B-curves splines. 7
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(b) Differentiate between the bi-cubic and Bezier surface
in detail. 8

UNIT–III

5. (a) Explain the concept of concatenation of transformation
of matrices using suitable 2D example. 9

(b) Explain the scaling, reflection and shearing in detail.
6

6. (a) Give the benefits of Geometric Transformation. 5

(b) Discuss the different stages of a group technology plan.
Discuss the types of work that are to be conducted at
each stage of the plan. 10

UNIT–IV

7. (a) List and explain the functions of the material handling
system in a FMS. 7

(b) State the factors taken into consideration while designing
FMS. What are the benefits of FMS? 8

8. (a) What is part programming? Discuss the procedure for
developing manual part program. 8

(b) Define conventional process planning. Explain steps in
variant process planning. 7
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MACHINE DESIGN-II

Paper–ME-310 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all. Assume any missing data
suitably.

1. A motor shaft rotating at 1440 r.p.m. has to transmit 15 kW
to a low speed shaft rotating at 500 r.p.m. The teeth are 20°
involute with 25 teeth on the pinion. Both the pinion and
gear are made of cast iron with a maximum safe stress of
56 MPa. A safe stress of 35 MPa may be taken for the shaft
on which the gear is mounted. Design and sketch the spur
gear drive to suit the above conditions. The starting torque
may be assumed as 1.25 times the running torque. 15

2. (a) How the bevel gears are classified? Explain with neat
sketches. 7

(b) Write the procedure for the design of a shaft for bevel
gears. 8

3. A leather belt, 125 mm wide and 6 mm thick, transmits power
from a pulley 750 mm diameter which runs at 500 r.p.m.
The angle of lap is 150° and μ = 0.3. If the mass of 1 m3  of
leather is 1 mg and the stress in the belt is not to exceed
2.75 MN/m2, find the maximum power that can be
transmitted. 15
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4. A band brake as shown in Fig. 1, is required to balance a
torque of 980 N-m at the drum shaft. The drum is to be
made of 400 mm diameter and is keyed to the shaft. The
band is to be lined with ferodo lining having a coefficient of
friction 0.25. The maximum pressure between the lining and
drum is 0.5 N/mm2. Design the steel band, shaft, key on the
shaft, brake lever and fulcrum pin. The permissible stresses
for the steel to be used for the shaft, key, band lever and pin
are 70 MPa in tension and compression and 56 MPa in shear.

P

C600
80

T2

T1

240°

B

O

All dimensions in mm
Fig. 1. 15

5. Design a helical spring for a spring loaded safety valve for
the following conditions :

Operating pressure = 1 N/mm2

Maximum pressure when the valve blows off freely =
1.075 N/mm2

Maximum lift of the valve when the pressure is 1.075
N/mm2 = 6 mm
Diameter of valve seat = 100 mm

Maximum shear stress = 400 MPa
Modulus of rigidity = 86 kN/mm2

Spring index = 5.5 15
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6. Design a suitable journal bearing for a centrifugal pump from

the following available data :

Load on the bearing = 13.5 kN;

Diameter of the journal = 80 mm;

Speed = 1440 r.p.m.,

Bearing characteristic number at the working temperature

(75°C) = 30;

Permissible bearing pressure intensity = 0.7 N/mm2 to 1.4

N/mm2;

Average atmospheric temperature = 30°C.

Calculate the cooling requirements, if any. 15

7. Design a plain carbon steel centre crankshaft for a single

acting four stroke, single cylinder engine for the following

data:

Piston diameter = 250 mm;

Stroke = 400 mm;

Maximum combustion pressure = 2.5 N/mm2;

Weight of the flywheel = 16 kN;

Total belt pull = 3 N;

Length of connecting rod = 950 mm.

When the crank has turned through 30° from top dead centre,

the pressure on the piston is 1 N/mm2 and the torque on the

crank is maximum.

Any other data required for the design may be assumed.

15



8. Design a cast iron flywheel for a four stroke cycle engine to

develop 110 kW at 150 r.p.m. The work done in the power

stroke is 1.3 times the average work done during the whole

cycle. Take the mean diameter of the flywheel as 3 metres.

The total fluctuation of speed is limited to 5 per cent of the

mean speed. The material density is 7250 kg/m3. The

permissible shear stress for the shaft material is 40 MPa and

flexural stress for the arms of the flywheel is 20 MPa. 15
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Roll No. ...................... Total Pages : 2

BT-6/M-21 46186
ORGANISATIONAL BEHAVIOUR

Paper–HM-901

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting minimum one

question from each Unit. All questions carry equal marks,

i.e. 15.

UNIT–I

1. What is Organizational Behaviour? Discuss the challenges

and opportunities for OB.

2. Discuss the role of Organizational Behaviour for managers.

Also describe contribution of major behavioural science

disciplines to organisational behaviour.

UNIT–II

3. What are the various factors which affect personality

development of an individual? Also discuss the types of

motivation.

4. Job stress can have physiological, psychological and

behavioural effects. Explain.

�����������	
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UNIT–III

5. Answer/Explain the following in short :

(a) Discuss the measures to avoid organizational politics.

(b) Discuss the concept of group and group dynamics.

(c) How to build and manage effective teams ?

6. What do you mean by leadership? Discuss the various

leadership styles and differentiate between transformational

and transactional leaders.

UNIT–IV

7. What is bureaucracy, and how does it differ from a simple

organisational structure? How can managers create a

boundary less organisation?

8. Define organizational culture and what are its common

characteristics? What are the characteristics of a spiritual

culture?



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

BT-6/M-21 46203
MANUFACTURING TECHNOLOGY

Paper-MEC-302A

Time : Three Hours] [Maximum Marks : 75

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

from each unit.

UNIT–I

1. (a) Describe the basic requirements of casting processes.

(7)

(b) Define riser, also explain riser design. (8)

2. Write short note on the following terms :

(a) Centrifugal casting.

(b) Permanent mold casting. (15)

UNIT–II

3. (a) How do we classify the metal forming processes?

(b) Explain impression die forging. (15)

4. (a) Discuss the engineering analysis of sheet metal cutting.

(b) Explain defects in drawing. (15)

46203/00/KD/1553 [P.T.O.



UNIT–III

5. Explain any two of the following terms :

(a) Shielded metal arc welding.

(b) Plasma arc welding.

(c) Submerged arc welding. (15)

6. (a) What is difference between soldering and brazing?

(b) Explain various causes of welding defects. (15)

UNIT–IV

7. (a) Explain Sintering and Blending operation in context

with powder metallurgy.

(b) Discuss design considerations in powder metallurgy.

(15)

8. Write short note on any two of the following terms :

(a) Injection moulding.

(b) Thermoforming.

(c) Compression and Transfer moulding. (15)

46203/00/KD/1553 2
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BT-6/M-21 46204
DESIGN OF MACHINE ELEMENTS

Paper–MEC-304A

Time : Three Hours] [Maximum Marks : 75

Note : (i) There are eight questions in this paper. Each question

carries 15 marks.

(ii) Attempt five questions in all by selecting at least

one question from each section.

SECTION–A

1. (a) Describe in brief BIS system of designation of steels.

(7)

(b) Define factor of safety and stress concentration factor.

Also explain modes of failure. (8)

2. Write short notes on :

(a) Low cycle and High cycle fatigue.

(b) Notch sensitivity.

(c) Soderberg and Goodman lines. (3×5=15)

SECTION–B

3. (a) What are eccentrically loaded bolted joints? Explain

riveted joints for boiler shell according to IBR. (5)

(b) Describe in brief welds under eccentric loading. (5)

(c) Write a note on surge in springs. (5)

46204/00/KD/1573 [P.T.O.



4. (a) Write a technical note on strengths of welds under

axial load. (8)

(b) Discuss in brief spring design trial and error method.

Also explain design of leaf springs. (7)

SECTION–C

5. (a) Describe in brief ASME code for shaft design. (5)

(b) Explain design of square and flat keys. (5)

(c) Write short notes on cone and centrifugal clutches.

(5)

6. (a) Explain thermal considerations in clutches. (5)

(b) Discuss energy equations in brakes. (5)

(c) Explain in detail block brake with short and long shoe.

(5)

SECTION–D

7. (a) Explain static and dynamic load carrying capacity.     (8)

(b) Describe in brief load life relationship. Also explain

equivalent bearing load. (7)

8. Write short notes on :

(a) Design of cycle loads and speeds.

(b) Selection of bearings from manufacturer's catalogue.

(c) Raimondi and Boyd method with regards to sliding

contact bearing.

46204/00/KD/1573 2



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

BT-6/M-21 46209
REFRIGERATION AND AIR CONDITIONING

Paper–MEP-310A

Time : Three Hours] [Maximum Marks : 75

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

each unit.

UNIT–I

1. In an aircraft cooling system, air enters the compressor at 1

bar and 4°C. It is compressed to 3 bar with an isentropic

efficiency of 75%. After being cooled to 55°C at constant

pressure in a heat exchanger, the air expands in a turbine to

1 bar with an isentropic efficiency of 78%. The low

temperature air absorbs a cooling load of 3 tonnes of

refrigeration at constant pressure before re-entering the

compressor which is driven by the turbine. Assuming air to

be an ideal gas, determine the COP of the refrigerator, the

driving power required and the air mass flow rate. 15

2. An aircraft refrigeration plant has to handle a cabin load of

30 tonnes. The atmospheric temperature is 17°C. The

atmospheric air is compressed to a pressure of 0.95 bar and

temperature of 30°C due to ram action. This air is then further

compressed in compressor to 4.75 bar, cooled in the heat

exchanger to 67°C, expanded in a turbine to 1 bar and then
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supplied to the cabin. The air leaves the cabin at a

temperature of 27°C. The isentropic efficiencies of both

compressor and turbine are 0.9. Calculate the mass of air

circulated per minute and the COP.

For air, Cp = 1.004 kj/kg K and Cp/Cv = l.4 15

UNIT–II

3. A vapour compression system with ammonia as the
refrigerants works between the pressure limits of 2 bar and
12 bar with three stage compression. The vapours leaving
the water intercoolers at pressure 4 bar and 8 bar are in a
saturated state. If the load is 10 TR, find the power required
to drive the three compressors and compare the COP of this
system with that of a simple saturation cycle working between
the same overall pressure limits. 15

4. (a) What is the function of flash chamber provided in a
compound vapour compression refrigeration system?

5

(b) Derive the expression for maximum COP of Lithium-
bromide water absorption system and explain its
working. 10

UNIT–III

5. (a) Establish the following expression for air-vapour
mixture :

Specific Humidity, W = 0.622 × v

b v

p
p p�

Where, pv = partial .pressure of water vapours

pb = barometric pressure 8
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(b) With the help of psychrometric chart explain heating

and dehumidification process. 7

6. 1 kg of air at 20°C dry bulb temperature and 40% relative

humidity is mixed adiabatically with 2 kg of air at 40°C dry

bulb temperature and 40% relative humidity. Find the specific

humidity and enthalpy of the final condition of the air. 15

UNIT–IV

7. (a) Explain solar heat gain through glass windows and why

it is taken into account? 7

(b) Describe the transport air-condition in details. 8

8. The outdoor summer design condition for a bank for 100

persons at a place is 35°C dry bulb temperature and 24°C

wet bulb temperature. The required inside conditions are 24°C

dry bulb temperature and 50% relative humidity. The room

sensible heat is 58 kW and the room latent heat is 15 kW.

The ventilation requirement per person is 0.54 m3/min. the

by-pass factor is 0.15. Determine : 1. Grand total heat; 2.

Effective sensible heat factor; 3. Apparatus dew point

temperature; 4. Volume flow rate of dehumidified air.

15



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

BT-6/M-21 46250
INTERNAL COMBUSTION ENGINES

Paper–MTP-302A/MEP-302A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt only five questions, selecting one question from
each unit.

UNIT–I

1. (a) With the neat sketches explain the working principle
of four stroke spark ignition engine. 8

(b) Classify the internal combustion engine with respect to
type of ignition.  7

2. (a) Draw the expression for Stirling cycle efficiency and
show that the expression is same as that of Carnot cycle.

8

(b) Explain the Otto cycle with neat sketches on p-v and
t-s diagram.  7

UNIT–II

3. (a) With the neat sketch explain the working principle of a
simple carburation. 8

(b) Derive an expression for air-fuel ratio of a simple
carburator.  7
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4. What is the main function of spark plug? Draw the neat
sketch of spark plug and explain its various parts. 15

UNIT–III

5. (a) Explain the various mechanism of lubrication and their
functions. 8

(b) Discuss and compare the wet sump and dry sump
lubrications systems. 7

6. A six cylinder, four stroke gasoline engine having a bore of
90 mm and stroke of 100 mm has a compression ratio 7.
The relative efficiency is 55% when indicated specific fuel
consumption is 300 gm/kWh. Estimate (i) the calorific value
of fuel and (ii) corresponding fuel consumption, given that
imep is 8.5 bar and speed is 2500 rpm. 15

UNIT–IV

7. Explain in detail the working of single stage reciprocating
air compressor. Derive the expression for volumetric
efficiency of compressor. 15

8. (a) Explain the concept of optimum intercooler pressure.
8

(b) Describe the advantages of multi-stage compression.
7



47055/K/841

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

BT-7/M-21 47055

AUTOMOBILE ENGINEERING

Paper–ME-401E

Time Allowed : 3 Hours] [Maximum Marks : 100

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

each Unit. Each question carries 20 marks.

UNIT–I

1. (a) Describe in brief Clutch lining and Friction materials used in Friction

Clutches. 10

(b) Explain in detail MPFI with regards to I.C. Engines. 10

2. Write short notes on the following : 4×5=20

(a) Cone clutch.

(b) Electromagnetic clutches.

(c) Different components of Transmission systems.

(d) Overhead cam shaft.

UNIT–II

3. (a) Discuss in detail variation of Tractive effort with Speed. 5

(b) Describe in brief Sliding mesh gear box with neat sketch. 5

(c) Write a note on Multi-clutch type traction control device. 5

(d) Explain Rubber-bushed flexible joints. 5

4. (a) Differentiate Air, Gradient and Rolling resistance coming across a

moving Automobile. 10

(b) Discuss in brief sliding type and ball type Slector mechanism. 10

UNIT–III

5. (a) Discuss in detail interconnected Air and Liquid suspensions. 10

(b) Describe in brief different independent Suspension layouts. Also write

various advantages of Leaf springs over other Suspension systems.

10

6. (a) What are the functions and methods of Brakes ? Also discuss elementary

of Shoe brake. 10



(b) Explain in detail Servo and Power Operated Brakes. Also write a note

on dual power Air Brake System. 10

UNIT–IV

7. (a) Define the following terms with regards to Automobile : 10

(i) Castor (ii) Camber

(iii) King pin inclination (iv) Combined angle

(v) Center point steering.

(b) Write the various aspects of Pollution control in Automobiles. Also

discuss in detail double catalytic Converter. 10

8. Write short notes on the following : 4×5=20

(a) Costarring or Trailing action.

(b) Automobiles running on alternative sources of energy.

(c) Emission control through Catalytic converter.

(d) Stub-axle construction.

47055/K/841 2



BT-7/J-21 47056

MEASUREMENTS & CONTROL

Paper - ME-403 E

Option : 2

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit.

1. (i) Classify Measuring instruments. Also discuss

propagation of uncertainties in compound

quantity. 5

(ii) Differentiate the following : 5

(a) Accuracy and Precision

(b) Hysterisis and Linearity.

(iii) Explain in detail merits and demerits of

mechanical measuring systems. Also write a

technical note on mechanical and electrical

loading. 10

2. (i) A pressure gauge, which has linear calibration

curve, has radius of scale line as 90 mm and

pressure of zero to 60 Pascals is displayed over

an arc of 300°C. Determine the sensitivity of the

gauge as a ratio of scale length to pressure. 10

UNIT-I

Roll No. ............................ Total Pages : 3
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(ii) Explain in detail functional elements of

generalized measuring instruments. 10

3. Derive an expression of the response of a first order

mechanical system subjected to step and ramp

inputs. 20

4. Write short notes on following : 4×5=20

(a) Best linear calibration and its precision

(b) Chauvent's Criteria of rejecting a dubious data

(c) Statistical attributes of measuring system

(d) Dynamic error and speed of response.

5. (i) A simple electrical strain gauge of resistance

100 ohm and having a gauge factor of 2 is bonded

to steel having an elastic stress of 400 MN/m²

and modulus of elasticity is 200GN/m. Calculate

the 10

(a) change in resistance due to a change in

stress equal to 1/10 of the elastic range.

(b) due to change of temperature of 20°C if the

material is advance alloy. The resistance

temperature coefficient of advance alloy is

20×10 /°C.

(ii) Describe in brief Mathematical analysis of

Ballast and DC Wheatstone bridge criteria. 10

UNIT-II

UNIT-III

–6

47056/K/412 2



6. Describe in brief principle, theory, types, advantages

and limitations of fixed contact mechano-resistive

and electrostatic transducers. Also discuss. 20

7. (i) Draw the signal flow graphs for the following set

of equations : 05

(Draw the signal flow graph of following

equations)

X + 6X – 3X = 0; X + 4X – 5X = 0; X – 9X = 0.

(ii) Write a technical note on linear control systems

and stability of a control system. 10

8. Obtain signal flow graph representation for a system

whose block diagram is given below and using

Mason's gain formula, determine the ratio C/R. 15

UNIT-IV

2 3 1 3 4 2 4 3

47056/K/412 3
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Roll No. ......................... Total Pages : 3

BT-7/M-21 47057

STATISTICAL QUALITY CONTROL

AND RELIABILITY

Paper–ME-405E

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) Define Quality. List and explain the Five quality characteristics with

examples. 7

(b) Distinguish between Cost of Quality and Value of Quality. How do

you balance them ? 7

(c) What are ISO standards ? How the quality is related with ISO

standards ? 6

2. (a) What do you understand by Fishbone diagram ? Construct Fishbone

diagram for solving any assumed Manufacturing problems. 10

(b) What is Quality circle ? Discuss the relevance of Quality circle in

Industries. 10

UNIT–II

3. Differentiate Defect and Defective. Explain with suitable examples.

The following data were obtained over a 10 days period to initiate X  and

R craft for a quality characteristic of a certain manufactured product that

has required a substantial amount of rework. All the figures apply to produce

made on a single machine by a single operator. The subgroup size was 5.

Two subgroups were taken per day : 5,15

Sample No. X R Sample No. X R

1 177.6 23 11 179.8 9

2 177.6 8 12 176.4 8

3 178.4 22 13 178.4 7
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Sample No. X R Sample No. X R

4 176.6 12 14 178.2 4

5 177.0 7 15 180.6 6

6 179.4 8 16 179.6 6

7 178.6 15 17 177.8 10

8 179.6 6 18 178.4 9

9 178.8 7 19 181.6 7

10 178.2 12 20 177.6 10

Determine control limits for X and R charts. What conclusions can you

draw about the Statistical control from analysis of the data and of the

Control charts.

4. Differentiate between Control charts for variable and attributes 20 samples

of ply sheets each of equal length and width were examined for launching

a new quality control programme. The number of non-conformities observed

per sample are shown below : 8,12

Sample No. 1 2 3 4 5 6 7 8 9 10

No. of Errors 1 4 4 1 6 3 5 10 7 3

Sample No. 11 12 13 14 15 16 17 18 19 20

No. of Errors 2 5 9 8 4 2 7 2 6 4

(i) In your opinion which chart can be used ? Discuss.

(ii) Compute the control limits and draw chart.

(iii) Is the process Statistical control ?

UNIT–III

5. (a) A hospital receives disposable injection syringes in lots of 2000. A

single sampling plan with n = 25 and c = 2 is being used for inspection

by the quality inspector of the Hospital. Construct the OC curve for

this plan. 14

(b) State and explain the advantages and limitations of acceptance Sampling

over 100% inspection. 6

6. (a) Using a neat sketch, explain an item-by-item Sequential Sampling

Plan. 8



(b) A double sampling plan has the following specifications (with the

usual notations); N = 5000; n
1
 = 40; n

2
 = 60; c

1
 = 0; c

2
 = 3; p = 1%.

Compute :

 (i) Probability of Acceptance

(ii) Average Total Inspection

(iii) If the rejected lots are 100% inspected, what is AOQ ? 12

UNIT–IV

7. (a) A Measuring instrument consists of two sub-assemblies A and B

connected in series having respective probabilities of 0.90 and 0.92.

The minimum reliability of the instrument must be at 0.917. Determine,

how many units of A must be connected in parallel to unit B so as to

achieve the required system reliability. 7

(b) What is Standby redundancy ? Explain with an example. 6

(c) Discuss the factors which effect reliability of a Component. 7

8. (a) Compute the Reliability of the following system : 12

A

B

C E

D

G

F

(b) What do you mean by Reliability optimization ? Explain with the help

of suitable examples. 8

47057/K/792 3



Time allowed : 3 Hours Maximum Marks : 100

BT-7/M21

ADVANCED MANUFACTURING TECHNOLOGY

47058

Paper–ME-419 E

Note : five one

UNIT-I

UNIT-II

UNIT-III

UNIT-IV

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. (i) Briefly explain machining of plastics and electro-forming process. 10

(ii) Describe the various types of surface coatings. How are cutting tools

coated? 10

2. (i) What is a Composite Material? Give detailed classification of

composites. 10

(ii) Describe some suitable methods for fabrication of composites. 10

3. (i) What is a Polymer? Explain the process of polymerization with

examples. 8

(ii) Explain the difference between the thermosetting and thermoplastic

materials. How are thermoplastics processed? 12

4. Explain Injection Moulding and Compression Moulding processes with

suitable diagrams. 20

5. (i) Briefly explain cold forming, hot working and warm forming

processes. 6

(ii) Derive a suitable expression of draw stress in a wire drawing process

assuming frictionless wire drawing case. State clearly the underlying

assumptions. 14

6. Derive suitable expression for forging pressure distribution in an open-die

forging process assuming sliding friction conditions. 20

7. What are the limitations of die casting? Differentiate between Cold

Chamber and Hot Chamber Die Casting Machines and explain in details the

working of any one of them. 20

Roll No. ............................ Total Pages : 2
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8. Write notes on the following :

(i) Vacuum Die Casting 10

(ii) Elements of Cost in Cost Accounting and Steps in making Cost

Estimate. 10

47058/K/582 2



Time allowed : 3 Hours Maximum Marks : 100

BT-7/M-21

MAINTENANCE ENGINEERING

47060

Paper–ME-437 E

Option–II

Note : five one

UNIT-I

UNIT-II

UNIT-III

UNIT-IV

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. Explain the evolution stages of maintenance engineering. How to plan for

maintenance activities using maintenance objectives and principles? 20

2. (i) Explain the various costs associated with maintenance. 5

(ii) What do you understand by Preventive Maintenance? Explain any one

of the quantitative measure of maintainability. 15

3. What are the steps involved in implementation of CBM? List out the

benefits of CBM. 20

4. What is TPM? Explain various stages involved in implementation of

TPM. 20

5. Explain the liquid penetrant testing and advanced ultrasonic methods of

testing. 20

6. Explain the general structure of computerized maintenance management

system. 20

7. Explain the following : 20

(i) repair methods of machine guideways

(ii) Approaches for risk management.

8. Explain the maintenance procedure for overhead crane, hydraulic lift and

conveyers. 20

Roll No. ............................ Total Pages : 1
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Roll No. ......................... Total Pages : 2

BT-7/M-21 47165

ENTREPRENEURSHIP

Paper–HS-401N

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) Examine the various Entrepreneurial competencies that Women

Entrepreneurs shall possess in order to be a successful entrepreneur.

Also discuss the challenges faced by them. 12

(b) Analyse Idea and Opportunities with the help of example. 3

2. Discuss the various factors affecting Entrepreneurship growth and also

throw light on the role of Entrepreneurship in Economic development.   15

UNIT–II

3. Discuss about Feasibility studies and Project appraisal methods used to

evaluate Projects. 15

4. Explain Project planning and scheduling using Networking techniques of

PERT/CPM with the help of suitable example. 15

UNIT–III

5. (a) Discuss the steps taken by government to promote start up Culture in

India. What are the challenges and difficulties faced by Entrepreneurs

in setting up their venture successfully ? 10

(b) What is the significance of Performance and Credit rating of MSMEs

and ZED certification ? 5

6. (a) Write the salient features of Micro, Small and Medium Enterprises

Development Act, 2006. 5

(b) Discuss the process of Registration of new SSI as per the provisions

provided by Indian government. Also discuss the process of procuring

NOC from Pollution board. 10



47165/K/984 2

UNIT–IV

7. Discuss the Venture Capital Schemes offered by Indian Financial Institutions.

15

8. (a) Discuss about various Institutions that promotes and induces the growth

of Entrepreneurship in India. 10

(b) Discuss the function of District Industry Centre. 5



47166/K/627 P. T. O.

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

BT-7/M-21 47166

MEASUREMENT AND CONTROL

Paper–ME-401N

Option–(i)

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 different types of Measurement with suitable examples. 8

(b) Explain the different types of measuring instruments along with their

merits and demerits. 7

2. (a) Explain different types of Errors and Uncertainties available in

Measurement systems. 5

(b) Explain the following : 2×5=10

(i) Accuracy (ii) Precision

(iii) Resolution (iv) Drift

(v) Backlash.

UNIT–II

3. Explain the following : 5×3=15

(i) Elastic Force Meters (ii) Strain Gauge torsion meter

(iii) Rope Brake dynamometer.

4. (a) Explain Mcleod gauge and Strain Rosettes in detail. 8

(b) Explain Vibration pick-ups and Decibel meters in detail. 7

UNIT–III

5. Explain the following with the help of neat sketches : 5×3=15

(a) Pitot static tube meter. (b) Electronic flow meter.

(c) Positive displacement meters.



6. Explain the following with the help of neat diagrams : 5×3=15

(a) Pressure thermometer. (b) Thermoelectric sensors.

(c) Total radiation pyrometer.

UNIT–IV

7. The Control system shown in fig below is subjected to two inputs R
1
 and

R
2
. Determine the value of Controlled output C : 15

R  = 101

+
B

+

–

R  = 152

3 C

0.25

–

8. Represent the block diagram given below by signal flow graph and determine

the overall transmittance by invoking Mason’s rule : 15

+

G2

R
–

G1

H1

+

+

C

47166/K/627 2



Time allowed : 3 Hours Maximum Marks : 75

BT-7/M21

MECHATRONICS

47167

Paper–ME-403 N

Note : five one

UNIT-I

UNIT-II

UNIT-III

UNIT-IV

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. (i) Define the term “Mechatronics” and give four examples of

Mechatronics system? 7

(ii) Explain what is meant by sequential control and illustrate your answer

by giving the example? 8

2. What are Boolean Algebra and Boolean Number? Explain the method of

obtaining the Boolean expression from the truth table. 15

3. Explain Hall Effect Transducers and their application with neat sketch. 15

4. What is the essential difference in construction between a Poppet Valve and

Spool Valve? State the reason why popped valve design is mainly confined

to small air valves. 15

5. Sketch and explain the various kinds of cams. 15

6. What is an architecture of a Microprocessor? Explain the procedure of how

external devices can be connected to a microprocessor. 15

7. What are the advantages of PLC over a relay control system? Draw the

symbol and state the equivalent PLC instructions for each of the following:

(i) NO contact (ii) NC contact

(iii) Relay output (iv) Timer

(v) Counter 15

8. Define Industrial Robot. What are the basic elements of a Robot? Explain

them briefly. Also give the classification of a Robot. 15

Roll No. ............................ Total Pages : 1
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Time allowed : 3 Hours Maximum Marks : 75

BT-7/M-21

NON-CONVENTIONAL MACHINING

47168

Paper–ME-415 N

Option–I

Note : five one

UNIT-I

UNIT-II

UNIT-III

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. (i) What do you mean by Non-Conventional Machining processes?

Explain its classification along with the type of energy used. 7

(ii) Compare and justify the need of Non-Conventional Machining with

Conventional Machining with suitable practical applications. 8

2. (i) Explain Ultrasonic Machinery set up along with its component with

neat sketches. 8

(ii) Explain the mechanics of cutting with the help of model proposed by

Shaw using Grain Throwing Model and derive expression for

volumetric material removal rate. 7

3. (i) Explain principles of Electrochemical machining and draw the

schematic layout of ECM set-up. 7

(ii) Explain how electrochemical equivalent of alloys and also derive the

expression for material removal rate in ECM. 8

4. (i) Explain analysis of RC circuits used in EDM. Derive expression of

Material Removal Rate. 7

(ii) Explain effect of process parameters of EDM on the performance

characteristics. 8

5. (i) Explain effect of process parameters of AJM on the performance

characteristics. 7

(ii) Explain setup of AJM (Abrasive Jet Machining) in detail. 8

6. (i) Explain Electron Beam Machining process in detail with the help of

neat sketches. 7
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(ii) Explain Laser Beam Machining process in detail with the help of neat

sketches. 8

7. (i) What do you mean by Rapid Prototyping process? Explain process of

SLA with the help of neat sketch along with its advantages and

limitations (SLA - Stereolithography). 7

(ii) Explain Selective Laser Sintering process in detail. 8

8. Explain any three types of rapid tooling used in Rapid Prototyping along

with advantages, limitations and applications. 15

UNIT-IV
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ADVANCED MANUFACTURING TECHNOLOGY

47175

Paper–ME-429 N

Option–I

Note : five one

UNIT-I

UNIT-II

UNIT-III

UNIT-IV

two

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. (i) Write technical notes on following : 15

(a) Surface coatings (b) Paint coating

(c) Adhesive Coatings.

2. (i) Describe the electro forming process with its advantages and

limitations. 8

(ii) Discuss various techniques used for fabrication of reinforced

composites. 7

3. (i) What is Polymerization; also explain the properties and types of

plastics. 8

(ii) Explain processing of thermosetting plastics. 7

4. Write short notes on the following : 15

(i) Die Threading and tapping (ii) Thread Milling.

5. Discuss the theoretical basis for metal forming, and how these processes are

being classified. 15

6. Write short notes on the following terms : 15

(i) Open die forging (ii) Extrusion (iii) Rolling.

7. Write technical notes on the following (any ) : 15

(i) Design of Die Casting (ii) Lot chamber machines

(iii) Types of die casting. .

8. Describe the methods for cost estimation. Also explain the steps and chief

factors involved in cost estimation. 15
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