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The maximum hoop stress in a
thick cylinder under external
pressure occurs at the

(A) outer surface
(B) inner surface
(C) mid thickness
(D) two-thirds of outer radius

Which of the following materials
has a non-linear stress-strain
curve?

(A) Low-carbon steel
(B) Copper EE
(C) Rubber =

(D) All of the above

A bar of copper and steel forms
a composite system. They are
heated to a temperature of
40 °C. What type of stress is
induced in the copper bar?

(A) Tensile

(B) Compressive

(C) Shear
(D) Tensile as well as compres-
sive

If the shape of a string is
parabola, it implies that it is
subjected to

(A) uniformly distributed load
(B) uniformly varying load

(C) point load

(D) None of the above
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5. A string,

supported at two
different levels, is subjected to a
uniformly distributed load per
unit length of the span. The
maximum tension in the string
will be at

(A) lower support

(B) higher support

(C) mid-point of the string
(D) lowest point of the string

A column that fails due to direct
stress is called

(A) short column
(B) long column
(C) weak column

(D) medium column

A column with maximum
equivalent length has

(A) both ends hinged

(B) both ends fixed

(C) one end fixed and other end
hinged

(D) one end fixed and other end
free

When two shafts of the same
length, one of which is hollow,
transmit equal torques and have
equal maximum stress, then
they should have equal

(A) polar moment of inertia
(B) polar modulus

(C) diameter

(D) angle of twist
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9.

10.

11.

12.

When a shaft of diameter D
is subjected to a twisting
moment T and a bending
moment M, then equivalent
bending moment M, is given by

A) VM2+T2
(B) JMZ__TQ
(C) —;—[M+«/M2+T2]

(D) %[M-—w/M2+T2]

A cantilever beam AB of length
[ carries a load W at the centre
of the beam. The deflection at
the free end of the beam B is

(A) Wi/ 48EI

(B) 5W13/48EI

(C) 7wi3 / 48EI

D) 11wi®/48er B
e

The differential equation of
flexure for a beam is

A) d%y/dx%?=MI/E

(B) EId?y/dx2=M

(C) M-d?y/dx?=EI

(D) d%y/dx?=M-EI

The maximum principal strain
theory is also known as

(A) Rankine’s theory

(B) Guest’s theory

©)
(D)

Saint-Venant’s theory

von Mises theory
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13.

14.

15.

16.

Which of the following materials
has maximum ductility?

(A) Mild steel

(B) Copper

(C) Nickel

(D) Aluminium

In a solid rotating disc, the
radial stress is maximum at the
(A) outer radius

(B) centre

(C) mean radius

(D) None of the above

When a rectangular beam
is loaded transversely, the
maximum tensile stress is

developed on the
(A) top layer

(B) bottom layer
(C) neutral axis

(D) None of the above

The number of inversions for a
slider-crank chain is

(a) 3
(B) 4
© 5
(D) 6

(U DTUTE TR T T T



9. & D &M % Th WER W A& 13. FefaRas & & 5w oy § sifteraw

YU T TF G 0 M 1 T §, e BT &7

T THGA ST I Me BT LA) v

A) VM2+T2 ®) d

B) V2 -T2 (©) et

(©) %[M+«/M2+T2] (D) egfifem

(D) %[M-\'M2+T2] 14. @ 39 PN fomr ¥ Waw @@
AR Brn ®

10. [ 9=TE % TF Felelor g AB % 0 A) el e

TR M wasd @R fim s =

T BR B 1 FHE A B) W

(A) wid/48EI @%%l (C) ua Bear ®

(B) 5Wi®/48EI © (D) 3wt # ¥ =i &

3

(G). OWE Janl 15. V9 JRAER T H FRT &9 § |

(D) 11W13 / 48EI fFn ST R, @ imdm =@ @
399 BT ©

11. %aﬁaﬁ:ésﬁa:t%%qmﬁw% b B

A) d2y/dx%=MI/E

A) d7y/ / 5], Brariee e

(B) EId%y/dx%=M
(C) T 318 |

o ol 3. -
(C) M-d?y/dx? =EI )

(D) d2y/dx?=M-EI
16. T WES-H% FEaw § wRerm

12. fmm & v Rem= w= s H e o 2
ST ®
@A) Y g 2
(B) e Rrew @ B4
(C) a7z g d € 5
(D) =i for frgr= & (D) 6

20/F1/CC/M-2023-20/616-A 5 NCREEH i mnmmn [ p.T.O.




17. According to Kennedy’s theorem, 21.
the instantaneous centers of
three bodies having relative
motion lie on a
(A) curved path
(B) straight line
(C) point
(D) None of the above
22.
18. Coriolis acceleration component
(A) lags the sliding velocity
by 90°
(B) leads the sliding velocity
by 90°
(C) lags the sliding velocity
by 180°
(D) leads the sliding velocity
by 180°
¥ 23.
19. In a clock mechanism, hour and
minute hands are connected to
which type of gear train?
(A) Simple
B) Epicyclic
(B) Epicy e
(C) Compound ol
(D) Reverted 24
20. For a safe design, a friction

clutch is designed assuming
(A) uniform pressure theory
(B) uniform wear theory

(C) Any one of the two

(D) None of the above
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A pulley
contributes a

and Dbelt drive

(A) turning pair

(B) sliding pair

(C) cylindrical pair

(D) rolling pair

The amount of energy absorbed
by a flywheel is found from

(A) speed-energy diagram

(B) velocity-crank angle dia-
gram
(C) acceleration-crank angle

diagram

(D) torque-crank angle diagram

Which type(s) of brakes is/are
commonly used in trains?

(A) Band

(B) Shoe

(C) Band and block

(D) Internal expanding shoe

The axis of spin, the axis of
precision and the axis of
gyroscopic torque are in

(A) two parallel planes
(B) two perpendicular planes
(C) three perpendicular planes

(D) three parallel planes
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25. The force acting on the sleeve

26.

27.

28.

for a governor running at a
constant speed

(A) is zero
(B) is minimum
(C) is maximum

(D) depends upon the speed

In reciprocating engines, the
primary unbalanced force

(A) cannot be balanced
(B) can be fully balanced
(C) can be partially balanced

(D) None of the above

The critical speed of a rotating
shaft depends on EEE
Hed

(C) stiffness and eccentricity

(A) mass and stiffness

(B) mass and eccentricity

(D) mass, stiffness and eccen-
tricity

Ultrasonic machining is
generally used for

(A) hard and brittle metals

(B) non-ferrous metals

(C) electrically insulated mate-
rials

(D) stainless steel
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30.

31.

32.

In EDM, the rate of metal
removal M varies with discharge
velocity V as

(A) Me<1/V

B) MV

(C) Me«<V?

(D) M<V3

Electrochemical machining uses

which of the following electro-
lytic solutions?

(A) Sodium hydroxide
(B) Brine solution
(C) Aqueous salt solution

(D) Kerosene

In Taylor’s tool life equation
VT™ = constant, what is the
value of n for ceramic tools?
(A) 0-15 to 025

(B) 04 to 0-55

(C) 0'6 to 075

(D) 0-8 to 09

Which combination of cutting

speed and rake angle results in

the formation of discontinuous

chips?

(A) Small rake angle and high
cutting speed

(B) Small rake angle and low
cutting speed

(C) Large rake angle and high
cutting speed

(D) Large rake angle and low
cutting speed
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33.

34.

38.

36.
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A comparator for its working
depends on

(A) optical devices

(B) accurately calibrated scale
(C) comparison with standard

(D) accurate micrometer gauge

The thickness of clearance can
be checked by

(A) surface gauge

(B) feeler gauge

(C) dial gauge

(D) optical flat

Magnetic forming is an example
of

(A) cold forming

39.

B) hot formin
(B) g m4E
(C) roll forming [g

(D) high energy rate forming

Work study essentially
comprises the technique of

(A) method study and job
evaluation 40.

(B) method study and work
measurement

(C) value analysis and work
measurement

(D) time study and motion

study

10

37.

38.

Acceptable sampling is carried
out to

(A) assure the quality

(B) control the quality

(C) improve the quality

(D) compare the quality

Economic Order Quantity is
determined on the basis of

(A) the selling price of the
product

(B) the total profit to be
obtained by production

(C) the total yearly cost

(D) All of the above

ABC analysis is done for

(A) resource analysis

(B) controlling inventory cost
(C) job analysis

(D) flow of power

The most common limits on the
control charts are

(A) +
B)
€ to

D)

(TR
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41.

42.

43.

44,

In value engineering, the value
means

(A) purchase price
(B) selling price
(C) function per unit cost

(D) None of the above

The modular design concept
(A) reduces manufacturing cost

(B) reduces maintenance
problems

(C) meets customers require-
ment

(D) All of the above

In X and R charts, R represents
(A) rejection E%%
=
(B) range
(C) repeatability

(D) randomness

The critical path on a PERT/
CPM chart is obtained by
joining the events having

(A) maximum slack
(B) minimum slack
(C) average slack

(D) None of the above

20/F1/CC/M-2023-20/616-A

45.

46.

47.

48.

Work sampling
makes use of

procedure

(A) random number’s table
(B) log table
(C) fraction defective table

(D) None of the above

The heat transfer is constant
when

(A) temperature remains con-
stant with time

(B) temperature decreases with
time

(C) temperature increases with
time

(D) Any of the above

Heat transfer from higher
temperature to lower tempera-
ture takes place according to

(A) Fourier law
(B) first law of thermodynamics

(C) second law of thermo-

dynamics

(D) zeroth law of thermo-

dynamics
Which of the following is not a
unit of thermal conductivity?
(A) kcal/m-hr °C
(B) kJ/m-hr K
(C) W/m-s K
(D) cal/cm-s °C
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49.

50.

51.

Two walls of same thickness
and cross-sectional area have
thermal conductivities in the
ratio 1 : 2. If same temperature
difference is maintained across
the wall faces, the ratio of
Q1/Q2 will be

(A) 1/2
B) 1
) 2

(D) 4

Fins are made as thin as

possible to
(A) reduce the total weight

accommodate more number
of fins

(B)

(C) increase the width for same

profile area Es%%
[

improve flow of coolant
around the fin

(D)

The emissivity is likely to be
higher in case of

(A) rubber
(B) paper

(C) carbon

(D) iron oxide
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52.

S3.

54.

55.

14

For laminar conduction, the
thickness of thermal boundary
layer increases with its distance
from the Ileading edge is
proportional to

(A) x

B) x/2

(C) x1/3

D) x4

The convective heat transfer
coefficient from a hot cylindrical

surface exposed to still air varies
in accordance with

VR i e
B) @n°°
€1 Ban*>
(D) A7)+

Multipass heat exchangers are
used to

(A)
(B)
(€)

reduce the pressure drop
get a compact unit

obtain high heat transfer
coefficient

(D) All of the above

Stefan-Boltzmann law is

expressed as
(A) O =ocAT*
(B) Q =cA?r*
(C) O =0AT?
D) Q=AT*
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S6.

57.

58.

59.
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Flow between parallel plates of 60.
infinite extent is an example of
(A) one-dimensional flow
(B) two-dimensional flow
(C) three-dimensional flow
(D) compressible flow

61.
In which type of the following
measuring devices Bernoulli’s
equation is used?
(A) Venturi meter
(B) Orifice meter
(C) Pitot tube
(D) All of the above

62.
In laminar flow, the loss of
pressure head is proportional to
(A) velocity
(B) (velocity)2 E.,gmig

[=

(C) (velocity)® 63.

(D) None of the above

The flow in town water supply
pipe is generally

(A) laminar
(B) turbulent
(C) transition
(D) Any of the above

16

Kinematic similarity between
model and prototype is the

(A)
(B)
\®)

similarity of discharge
similarity of shape
similarity of streamline
pattern

(D) None of the above

In a turbulent flow, the shear
stress is mainly due to

(A) density of the fluid

(B) dynamic viscosity of the
fluid

(C) kinematic viscosity of the
fluid

(D) eddy viscosity of the fluid

The boundary layer exists in
which of the following?

(A) Flow of real fluids
(B) Flow of ideal fluids
(C) Flow on {flat surfaces only

(D) Pipe flow only

Reciprocating pumps are most
suited where

(A) constant heads are required
on mains despite fluctua-
tions in discharge

(B) opening speeds are much
higher

(C) constant supplies are
required regardless of

pressure fluctuations
(D) None of the above
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56.

57.

S8.

59.
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60.

61.

62.

63.
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64.

65.

66.

67.

The delivery valve, while starting
centrifugal pump, is kept

(A) fully closed
(B) fully open
(C) half open

(D) in any position

The power which appears in the
expression for the specific speed
is the

(A) shaft power
(B) water power
(C) power into the turbine

(D) None of the above

Compression ratio for diesel
engine may have a range

(A) 8 to 10

e =

(C) 10 to 15

(B)

(D) None of the above

Fuel injector is used for

(A) gas engines

(B) spark ignition engines

(C) compression ignition

engines

(D) None of the above

20/F1/CC/M-2023-20/616-A
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68.

69.

For obtaining required firing
order in spark ignition engines

(A) distributor is installed

(B) ignition coil is installed

(C) carburetor is installed

(D) battery is installed

The thermal efficiency of petrol

engine as compared to diesel
engine ‘is

(A) higher
(B) lower
(C) same for same power ouput

(D) same for same speed

70. Bomb calorimeter is used for

(A) solid fuels only

(B) liquid fuels only

(C) solid as well as liquid fuels

(D) gaseous fuels only
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71.

72.

73.

The < thermal -efficiency .- “of
closed cycle gas turbine is
increased by

(A) reheating

(B) intercooling

(C) regenerating

(D) All of the above

With increase in clearance

volume, the ideal work of
compressing 1 kg of air

g%%

(C) remains same

(A) increases

(B) decreases

(D) first increases and then

decreases

Lancashire boiler is a

(A) water tube boiler

(B) fire tube boiler

(C) locomotive boiler

(D) high-pressure boiler
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74.

75.

76.

The stage efficiency of steam
turbine is

(A) Mnozze X Nblade
(B) Mplade / Mnozle

(C) Mnozze / Nblade

(D) None of the above

For a jet propulsion unit,
ideally the compressor work
and turbine work are

(A) unequal

(B) equal

(C) not related to each other

(D) unpredictable

The function of compressor in
vapour compression refrigera-
tion system is performed in
vapour absorption system by

(A) generator
(B) absorber
and

(C) generator, absorber

liquid pump

(D) absorber and liquid pump
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77. In vapour absorption refrigera-

78.

79.

tion system, heating in gener-
ater “is: - dene iat  100:3C;
refrigeration in evaporator at
10 °C and cooling water in
condenser at 30 °C. The COP,x
is

A) 05
(B) 035
c) 2

(D) Insufficient data

In vapour compression refrigera-
tion system, the refrigerant
before entering the expansion

valve is I‘EI%%
=

(A) wet vapour at low pressure

(B) wet vapour at high pressure

(C) high pressure saturated
liquid

(D) low pressure saturated
liquid

Air  refrigeration cycle is

generally employed as

(A) domestic refrigerator
(B) commercial refrigerator
(C) air-conditioner

(D) gas liquefaction

20/F1/CC/M-2023-20/616-A

80.

81.

82.

In aqua-ammonia and Li-Br
water absorption refrigeration
system, the refrigerants are
respectively

(A) steam and water

(B) water and Li-Br

(C) ammonia and Li-Br

(D) ammonia and water
Identify the refrigerant with
highest toxicity.

(A) Freon-12

(B) Ammonia

(C) Sulphur dioxide

(D) Carbon dioxide

Secondary refrigerant is
invariably used in

(A) watercooler

(B) deep freezer

(C) ice plants

(D) domestic refrigerator
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83.

84.

85.

The wet-bulb depression is zero -

when relative humidity equals

(&) 0
(B) 05
(©) 075
(D) 1-0

In the window air-conditioner,
the expansion device used is

(A) capillary tube

(B) thermostatic

device @EIE
EI%

(C) float valve

expansion

(D) automatic expansion device

The dissipation of heat in a

cooling tower is mainly due to

(A) convection

(B) radiation

(C) condensation

(D) evaporation
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86.

87.

88.

A body will be in equilibrium,
when
(A) two equal collinear forces

are acting on it in same
direction

(B) two equal and opposite
collinear forces are acting
on it

(C) two inequal and opposite
collinear forces are acting
on it

(D) None of the above

Three forces acting on a body
are kept in equilibrium, if they
are

(A) coplaner and concurrent

(B) coplanar and non-concur-
rent

(C) coplanar and non-parallel

(D) non-coplaner and non-
parallel

If four coplanar forces acting on
a body are kept in equilibrium,
the resultant of any two forces
should be

(A) equal to the resultant of the
remaining two forces

(B) collinear to the resultant of
the other two forces

(C) in opposite direction to the
resultant of the other two
forces

(D) All of the above
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89.

90.

91.

Lami’s theorem states that if
three forces acting at a point
be in equilibrium, each is
proportional to the

(A) algebraic sum of the other
two forces

(B) sine of the angle between
the other two

(C) cosine of the angle between
the other two [EIfi[El

[
(D) algebraic difference of the
other two

The system of forces, whose
resultant is zero, is called

(A) non-concurrent forces
(B) coplanar collinear forces
(C) equilibrium forces

(D) non-coplanar forces

Statics deals with the forces

(A) which do not change the
state of the body at rest or
in motion

(B) which change the state of
the body

(C) which cause motion of a
body

(D) None of the above

20/FI/CC/M-2023-20/616-A

92.

93.

94.

The mass moment of inertia is
the

(A) second moment of force
(B) second moment of mass
(C) second moment of area

(D) None of the above

The radius of gyration of a
circular section is equal to

(A) D/2

B) D/3 .

(C) D?%/2

(D) D/4

The tension in the cable
supporting a lift

(A) is more when the lift is
moving downward

(B) is less when the lift is
moving downward

(C) is less when the lift is
moving upward

(D) remains constant whether it

is moving downward or
upward
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95. If a system is in equilibrium and

96.

97.

the position of the system
depends upon many inde-
pendent variables, the principle
of virtual work states that the
partial derivatives of its total
potential energy with respect to
each of the independent variable
must be

(A) -10
B) 1-0
(€ O
(D) oo

Bus A travels with a speed of
400 m/sec to the north and
Bus B travels with a speed of
500 m/sec to the south besides
Bus A. Calculate relative
velocity.

(A) 400 m/sec

(B) 900 m/sec

(C) 800 m/sec [E[E
(D) 500 m/sec =

A boat goes downstream at a
relative speed of 50 km/hr and
upstream at 30 km/hr. What
will be the speed of the boat in
still water?

(A) 40 km/hr
(B) 15 km/hr
(C) 20 km/hr
(D) 35 km/hr
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98.

99,

100.

If F¢ is Coriolis force, m is mass,
Q is angular velocity and v is
tangential velocity of the body,
then Coriolis force is given by
the formula

(A) Fo =2m(Qxv)

(B) Fc=-2Q/(mxv)

(C) Fc=-2mQxv)

D) Fc=2v/(mxQ)

Name the mechanism in which

the Coriolis component of
acceleration to be considered.

(A) Quick return
mechanism

motion

(B) Four-bar mechanism

(C) Slider-crank mechanism
(D) Beam engine

Which one of the following

statements about the Coriolis
force is not correct?

(A) It is maximum at the poles.
(B) Itis absent at the equator.

(C) It deflects the wind to the
right direction in the
Southern hemisphere.

(D) It deflects the wind to the
right direction in the
Northern hemisphere.
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96.

97.
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# T ¥ Tt 3| WA S A A H
Tt = Bft?

(A) 40 km/hr
(B) 15 km/hr
(C) 20 km/hr

(D) 35 km/hr
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Note : English version of the instructions is printed on the First Page of this Booklet.
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