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Tk 18.08.2024 29/2023-24 | (AMC) Sahayak Technical Supervisor (Light)

B 04.08.2024 48/2023-24 | Deputy Executive Engineer (Mechanical),Class-2 (GWRDC)

3. 30.06.2024 49/2023-24 | Additional Assistant Engineer (Mechanical), Class-3 (GWRDC)
2023

4, 17.09.2023 12/2023-24 Industrial Safety and Health Officer, Class-2

- 20.08.2023 10/2023-24 | Deputy Director, Industrial Safety and Health, Class-1

6. 18.08.2023 26/2023-24 | Assistant Engineer (Mechanical), Class-2 (GWSSB)

T 02.04.2023 27/2022-23 Assistant Engineer (Mechanical), Class-2 (GWSSB)

8. 26.03.2023 25/2022-23 | Deputy Executive Engineer (Mechanical), Class-2 (GWSSB)
2022

9. 31.08.2022 - GSECL JE (Shift 1),.2022

10. 31.08.2022 - "GSECL JE,(Shift-2), 2022

s 31.08.2022 - GSECL JE (Shift-3), 2022

12, 27.03.2022 - GMRC JE, 2022

13. 27.03.2022 - GMRC SC/T0,2022

14. 27.02.2022 TRB/202122/3 | PSI Motor Transport (TRB)

] 30.01.2022 39/2021-22 Deputy Executive Engineer (Mechanical) Class-2 (GMC)
2021

16. 5.12.2021 02/2021-22 Assistant Engineer (Mechanical), Class-2 (GWSSB)

17. 03.10.2021 1692/2020-21 | GSSSB Additional Assistant Engineer (Mechanical)

18. 28.11.2021 03/2021-22 | Executive Engineer (Mechanical), Class-1 (GWSSB)

19. 30.10.2021 20/2021-22 | Assistant Engineer (Mechanical ) Gujarat Maritime Board, Class-2

20, 29.09.2021 BMC/202122/6 | BMC Deputy Executive Engineer (Electrical/ Mechanical)

21, 26.09.2021 BMC/202122/8 | BMC Technical Assistant (Electrical / Mechanical)

22. 14.09.2021 97/2020-21 Additional Assistant Engineer (Mechanical) GMC Class-3

23. 05.09.2021 87/2020-21 Assistant Engineer (Mechanical) GMC, Class-2

24, 04.07.2021 42/2020-21 Deputy Executive Engineer (Mechanical) Class-2 (GWSSB)

25. 25.07.2021 129/2019-20 | Assistant inspector of motor Vehical, Class-3

26. 07.02.2021 128/2019-20 | Inspector of Motor Vehical, Class-2
2020

27, 23.02.2020 - GSECL Vidyut Sahayak Junior Engineer (Mechanical) Shift-1

28. 23.02.2020 - GSECL Vidyut Sahayak Junior Engineer (Mechanical) Shift-2




2019

Joint Director, Industrial Safety and Health, in the Gujarat Industrial

29- 01.09.:2019 102/2018-19 Safety and Health Service, Class-1
30. 04.08.2019 167/2018-19 | GSSSB- ITI Supervisor Instructor (Mechanical)
31. 21.07.2019 100/2018-19 | Assistant Inspector of motor Vehical, Class-3(Mechanical)
32. 21.07.2019 100/2018-19 | Assistant Inspector of motor Vehical, Class-3 (Automobile)
33. 23.06.2019 49/2018-19 GPSC Assistant Engineer, Class-2 (Mechanical)
34. 14.07.2019 174/2018-19 | GSSSB- ITI Supervisor Instructor (Automobile)
35. 07.07.2019 169/2018-19 | GSSSB- ITI Supervisor Instructor (R & AC)
2018
36. 17.06.2018 2/2017-18 GWSSB Additional Assistant Engineer (Mechanical)
37. 23.12.2018 42/2018-19 GPSC Executive Engineer, Class-1 (Mechanical)
38. 13.05.2018 - VMC Deputy Executive Engineer (Mechanical)
39. 18.02.2018 - GSECL Vidyut Sahayak Junior Engineer (shift-2)
2017
40. 26.03.2017 102/2016-17 Inspector of Motor Vehicle, Class-2 (Mechanical)
41. 26.03.2017 102/2016-17 Inspector of Motor Vehicle, Class-2 (Automobile)
42. 05.03.2017 95/2016-17 | Assistant Regional Transport Officer (Mechanical)
43. 05.03.2017 96/2016-17 | Assistant Regional Transport Officer (Automobile)
44, 28.01.2017 77/2016-17 GSSSB Instructor Grade-C (Mechanical)
45. 22.01.2017 77/2016-17 | GSSSB Instructor Grade-B (Mechanical)
2016
46. 09.10.2016 02/2015-16 Inspector of Motor Vehicle, Class-2 (Mechanical)
47. 09.10.2016 02/2015-16 Inspector of Motor Vehicle, Class-2 (Automobile)
48. 24.12.2016 32/2015-16 | Assistant Inspector of motor Vehical, Class-3(Mechanical)
49, 24.12.2016 32/2015-16 | Assistant Inspector of motor Vehical, Class-3 (Automobile)
50. 23.10.2016 79/2015-16 | GPSC Gov. Polytechnic Mechanical Engineer Lecturer
51. 28.08.2016 101/2015-16 | GPSC Assistant Professor Mechanical Engineering
52. 22.05.2016 - GWSSB Deputy Executive Engineer (Mechanical) - DEE
53. 01.05.2016 09/2015-16 | Assistant Regional Transport Officer (Mechanical)
54. 01.05.2016 09/2015-16 | Assistant Regional Transport Officer (Automobile)
55. 20.03.2016 08/2015-16 | GSSSB- ITI Supervisor Instructor (Mechanical)
56. 26.03.2016 01/2015-16 | GSSSB-ITI Supervisor Instructor (Automobile)
2015
57. 27.12.2015 - GWSSB Additional Assistant Engineer (AAE) (Mechanical)
58. 26.07.2015 02/2014-15 GPSC Assistant Engineer, Class-2
59. 19.01.2015 - GSSSB- ITI Supervisor Instructor (Mechanical)
60. 19.01.2015 - GSSSB-ITI Supervisor Instructor (Automobile)
2012
61. 02.12.2012 12/2012-13 Inspector of motor Vehical, Class-2 (Mechanical)
62. 02.12.2012 12/2012-13 Inspector of motor Vehical, Class-2 (Automobile)
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ﬂ Engineering Mechanics \

i . X 6. The recoil velocity of a gun is 0.35 m/s. The mass of
Q:'l Translation & Rotation the gun is 30 kg. The firing velocity of the bullet is 250
m/s. Find the mass of bullet. (GSECL JE,(Shift-2), 2022)
2024 (A) 21 gm (B) 84 gm
. A man jumps 2 m on the surface of earth. How high he (C) 42 gm (D) 10 gm

will jump on a planet whose radius is 64 km and mean 2021

density same as that of the earth? (DEE (GWRDC), '

Class-2, 2024) 7. A bullet of mass 0.03 kg moving with a speed 400 m/s
(A) 200m (B) 400 m penetrates 12 cm into a fixed block of wood. The
(C) 1m (D) None of the above advantage force exerted by the wood on the bullet will

2022 be (AIMV, Class-3, 2021)
(A) 30kN (B) 20kN
. An object having ma_ss 8 kg moves w_ith a v.elocity of (C) 15kN (D) 10 kN

1'5_ m/s. An acc.e]er‘atmg for_ce of 20 Nis appliedonthe g A car moying with uniform acceleration covers 450 m

ob]ect.. Determine its velocity after 2 seconds. (GSECL i secoftd interval and covers 700 m in the next 5

JEYShifT) 2022) second interval. The acceleration of the car is
(A) 2.5m/s (B) 3.5m/s (AIMV, Class-3,2021)

(C.] 6.5 m/s o (D) 13 m/s | (&) 7.m/s2 (B) 50 m/s?
. Which of thfe followm;g is the Pedalfﬂl)rm of ragn_ls of ()25 m/s? (D) 10 m/s?
e i _Lm e e E.(]letlc.ll'l i i 9. Two discs A and B with identical mass (m) and radius
= f (0) and point P (r, 8) is on it? The tangent to the g =
: ; . g (R) are initially at rest. They roll down from the top of

curve at P is subtend to an angle ¥ with the initial ; / o : o i
_ ; identical inclined planes without slipping. Disc A has

side. If the angle between the radius vector and the . : .

) ) all of its mass concentrated at the rim, while Disc B has

tangent at P is ¢. R sing = p and ¥ = 6+¢. (GSECL JE ) .

(Shift-3), 2022) a mass uniformly distributed. At the bottom of the

' S B plane, the ratio of velocity of the centre of disc A to the
(A) R= r.@ (B) R=r-— dp velocity of the centre of disc B is -
dr dr (AIMV, Class-3, 2021)
(C) R=— (D) R=r+—
v ép 3 3
How many unknown forces will work in a free body (A) % (B) 5
cantilever beam? (GSECL JE (Shift-3), 2022)
(A) Two reactions (B) Two forces one couple A1 (D) v2
(C) Three reactions (D) Two couples one force 10. A wheel of mass m and radius r is in accelerated
. A gun of mass 20 kg fires a bullet. The mass of the rolling motion without slip under a steady axle
bullet is 25 gram and the firing velocity of the bullet is torque T. If the coefficient of kinetic friction is U, the
240 m/s. Find the recoil velocity of the gun. (GSECL friction force from the ground on the wheel is -
JE,(Shift-2),2022) (AIMV, Class-3, 2021)
(A) 0.3 m/s (B) 24 m/s (A) pmg (B) T/r
(C) 0.6 m/s (D) 1.2 m/s (C) Zero (D) None of the above
1) A 2) C€C 3) A 4 B 5 A 6) C 7)) B 8 D 9 A 10) A
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171.The component of acceleration directed towards
center of curvature when a body moves arounda curve

is (DEE (GWSSB), Class-2,2021)
(A) linear acceleration (B) normal acceleration
(C) tangential acceleration (D) total acceleration

172.An elevator weighing 10000 N attains an upward
velocity of 4 m/s in uniform
acceleration. Then what is the tension in the wire
rope? (AIMV, Class-3, 2021)

(A) 8000 N (B) 12000 N
(C) 5000 N (D) 2500 N

173. Consider the following statements:

2 seconds with

The effect of couple in a body remains unchanged if
the couple is (EE (GWSSB), Class-1, 2021)

1. Rotated through an angle
2. Shifted to any other position in the plane

3. Replaced by another pair of forces whose
rotational effect is same

Which of these statements are true?
(A) 1and 2 (B) 1and 3
(C) 2and 3 (D) 1,2and 3

174. Which of the following remains constant during flight
of a projectile? (EE (GWSSB), Class-1, 2021)

(A) vertical component of velocity

(B) horizontal component of velocity

(C) angle of projection

(D) sum of its kinetic and potential energy

175. The study of relative motion between the parts of a
machine is called (EE (GWSSB), Class-1, 2021)

(A) Kinetics (B) Kinematics
(C) Dynamics (D) Relativity
176, What does Aronhold-Kennedy theorem of three
centres state? (EE (GWSSB), Class-1, 2021)

(A) If three bodies have relative motions their
instantaneous centres lie on a straight line

(B) If three bodies have multidimensional motions
their instantaneous centres lie on a straight
line

(C) If three bodies have relative motions their
instantaneous centres lie on a same plane

(D) If three bodies have plane motions their
instantaneous centres lie on a straight line

2019
177.1f the velocity of a body is doubled its kinetic energy
(AIMV- Class 3 (MECH), 2019)
(B) gets doubled
(D) becomes 4 times

(A) remains same
(C) becomes half

2018
178.The motion of a bicycle wheel is
(GWSSB - AAE, Class 3, 2018)
(A) Translatory
(B) Rotary
(C) Combined translatory and rotary
(D) None of these

2012

179.A trolley wire weighs 1.2 kg per metre length. The
ends of the wire are attached to two poles 20 m apart.
If the horizontal tension is 1500 kg the dip in the
middle of the span is (IMV- Class 2 (MECH), 2012)
(A) 25cm (B) 3.0cm

(€) 4.0 cm (D) 5.0cm

Q:S Momentum, Impacts & Work Energy}

2024

180.In a perfectly elastic collision (DEE (GWRDC), Class-
2,2024)

(A) Both Linear momentum and K.E. are conserved
(B) Only momentum is conserved

(C) Only K.E. is conserved

(D) None of the above

181.The law of conservation of linear momentum can be
derived from (DEE (GWRDC), Class-2,
2024)

(A) Newton’s first law
(C) Newton’s third law (D) None of the above

182.A body moves through a distance of 8 metres under
the action of a force of 10 Newton. The gain in

(B) Newton’s second law

kinetic energy is (DEE (GWRDC), Class -
2,2024)

(A) 80] (B) 40]

(C) 120] (D) None of the above

[171) B 172) B 173) D 174) B 175) B 176) A 177) D 178) C 179) C 180) A 181) C 182) A J
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240.Center of gravity of a thin hollow cone lies on the axis 2015

at a height of (AIMV- Class 3 (AUTO), 2016)

Engineering Mechanics » 33

(A) one-fourth of the total height above base
(B) one-third of the total height above base
(C) one-half of the total height above base

(D) three-eighth of the total height above base

241.The tendency of a body to resist change from rest or
motion is known as (GSSSB - ITI (MECH), 2015)

(A) mass
(C) inertia

(B) friction

(D) resisting force

240) B 241) C

Solutions
————
Ans. (A) 200 m e —MV)
Ex. 9 mg
for the earth g= i—T = ganG (where, Regritn = - —25 x240x 1073
6400km) C0am XSZO

for the planet,

gy = ZM;} = gyrRmG(where, R, = 64km given) Ans. (C) 42 gm
1
Ex.
4 _F _ B0
oW, —~=p- =g 100 given,

Here, applying, mgh =mgh,

~gh=g.hy
by =L sp
g1
=100x 2

~ man can jump high on planet = 200 m

Ans. (C) 6.5 m/s
Ex.

Given, m = 8 kg
u=15m/s
F=20N, t=2
V=7

F=ma
~20=8 Xa

~ a=2.5pm/5
V=u +% at?

=1.5+% X 2.5 x 22

=6.5m/s

Ans. (A) 0.3 m/s
Ex.

m, = 20 kg, m; = 25 gm = 25 x 1073 kg,
v, = 240m/s

velocity of bullet before firing, U; = 0 m/S
velocity of bullet after firing, V; = 250 m/S
mass.of gun (m,) =30kg=30,000¢g

velocity of gun before firing, U, = 0 m/S
velocity of gun after firing, V, = 0.35m/S$
according to, law of conservation of momentum,
myUy +mpU, = myVy +m,V,

(m4)(0)+ m,(0) =m,(250) + (30,000) (0.35)

~ m4(250) =-(30,000) (0.35)

(Negative sign indicates gun moves in opposite
direction to bullet)

~ my(250) =42 gm

Ans. (B) 20 kN
Ex.
m=0.03,vg=0m/s, V=400m/s, d =0.12 m
v? —vy? = 2ad

VZ
=
~Force F=ma=m xv?/2d

_0.03x 400 x 400

SeldE un
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@Stress - Strain & Elastic Constana

Strength of Materials '\

(A) Ultimate stress (B) Proof stress

(C) Concentration stress (D) Breaking stress

6. Two tapering bars of the same material are subjected

2024

1. The ratio of normal stress of each face of a solid cube

to volumetric strain is called
(DEE (GWRDC(), Class-2, 2024)

(A) Poisson’s ratio (B) bulk modulus

(C) modulus of rigidity (D) modulus of elasticity
. Arod of length (1) tapers uniformly from a diameter
D1 to a diameter D2 and carries an axial tensile load
P. The extension of the rod would be
(DEE (GWRDC), Class-2, 2024)

to a tensile load P. The lengths of both the bars are the
same. The larger diameter of each of the bars is D. The

diameter of bar A at its smaller end is % and that of the

bar B is g. What is the ratio of elongation of the bar 4
to that of the bar B 7 (AE (GWSSB), Class-2, 2023)

(A) 3:2 (B) 2:3

(C) 4:9 (D) 1:3

. Which of the following is the correct relationship

between the Young's modulus(E) and Bulk

modulus(K) of a material?

nPL 4PL ) : . .
(A) 2ED,D, (B) ED,D, (Here: u.= Poisson's lratlo] (Symbols and notations
TEL APEL carry their usual meaning)
(9] 4D.D, (D) D:D, (AE (GWSSB), Class-2, 2023)

. What is the relation between stress and strain, as
material behaves elastically?

(A) E=3K(1-2p)
(C) K=3E(1-2p)

(B) K=4E(1-2p)
(D) E=2K(1-2p)

(DEE (GWRDC), Class-2, 2024) 8. If the value of Poisson's ratio is zero, then it means
(A) Stress is inversely proportional to Strain that (AE (GWSSB), Class-2, 2023)
(B) Stress is inversely proportional to square of (A) the material is rigid
Strain (B) the material is perfectly plastic
(C) Stress is directly proportional to Strain (C) there is no longitudinal strain in the material
(D) Stress is directly proportional to square of (D) the longitudinal strain in the material is
Strain infinite
- During the impact loading the stress developed as g Highest value of stress for which Hooke's law is

compared to gradually applied load is
(DEE (GWRDC), Class-2, 2024)
(A) 1.5times (B) 2 times
(C) 2.5times (D) 3 times

2023

5. The value of stress up to which a specified permanent

applicable for a given material is
(DEE (GWSSB), Class-2, 2023)
(A) Stress limit (B) Strain limit

(C) Proportional limit (D) Significant limit

10. The factor of safety for cast iron component, subjected

to static force, is usually (AE (GWSSB), Class-2, 2023)

set in percentage of strain remains on unloading when (A) 1.3to 1.5 (B) 1.5to 2
the specimen is unloaded is known as : (C) 3to5 (D) 8to 10
(AE (GWSSB), Class-2, 2023)

1) B 2) B 3 C€C 4 B 5 B 6) B 7) A 8 A 9 C 10) C
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281. A cantilever is a beam whose
(IMV- Class 2 (MECH), 2017)
(A) Both ends are fixed
(B) Both ends are free
(C) One ends is fixed and other free
(D) None of these
282. Stress in the beam and section modulus
(IMV- Class 2 (MECH), 2017)
(A) have curvilinear relation
(B) are directly proportional
(C) are inversely proportional
(D) None these
283. All the types of levers are subjected to
(GSSSB ITI (MECH-Grade C), 2017)
(A) twisting moment
(B) bending moment
(C) direct axial load
(D) combined twisting and bending

2016

284. Bending equation is derived by considering
(GPSC Asst. Professor (MECH), 2016)
(A) Maximum bending moment on the beam
(B) The beam is simply supported
(C) The beam is a cantilever.
(D) Constant pure bending moment on the beam.
285. A railway sleeper is like a beam having uniformly
distributed load acting upwards (as reaction) and
supports at rails with loads acting downwards due to
the passing rain, such that:
(GPSC Asst. Professor (MECH), 2016)
(A) Greatest bending moment is at the centre of
sleeper.
(B) Greatest bending moment is at the ends of
sleeper.
(C) Greatest bending moment is at the contact of
rails.
(D) Greatest bending moment is as small as possible.
286. The neutral axis of the cross - section a beam is that
axis at which the bending stress is
(AIMV- Class 3 (MECH), 2016)
(A) zero
(C) maximum

(B) minimum
(D) infinity

Strength of Material

287.The units of moment of inertia of an area are
(AIMV- Class 3 (MECH), 2016)
(A) kg m? (B) m*
(C) kg/m? (D) ms?
288. The shear stress distribution over a rectangular cross
section of a beam is
(Lecturer - Polytechnic - Class 2, 2016)
(A) linear (B) cubic
(C) parabolic (D) none of these
289. The shear strength of a metal is usually
(Lecturer - Polytechnic - Class 2, 2016)
(A) greater than its tensile strength
(B) less than its tensile strength
(C) equal to its tensile strength
(D) none of these

2012

290. The bending moment at a section where shear force is
zero will be : (IMV- Class 2 (MECH), 2012)
(A) zero
(B) maximum
(€C) minimum

(D) either minimum or maximum

@ Strain Energy & Thermal Stress ]

2023

291. A steel rod of length L. and diameter D, fixed at both
ends is uniformly heated to a temperature rise of T.
The Young's modulus is E and the coefficient of linear
expansion is a. The thermal stress in the rod is
(AE (GWSSB), Class-2, 2023)
(A) aT (B) aTE
(C) aTEL (D) O
292. The thermal stresses are caused due to
(AE (GWSSB), Class-2, 2023)
(A) variation in temperature
(B) latent heat
(C) specific heat
(D) None of the above
293. According to the distortion-energy theory, the yield
strength in shear is times the yield strength
in tension. (AE (GWSSB), Class-2, 2023)
(A) 0.5 (B) 0.577
(C) 0.68 (D) 0.74

(281) ¢ 282) C 283) B 284) D 285) D 286) A 287) B 288) C 289) B 290) B 291) B 292) A }

293) B
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olutions

w

Ans. (B) 2: 3
Ex.

4PL
Emdyd,

elongation of taper bar =

fu

LT
(6)p Dx= 3

3]

W |

Ans. (C) 3.73 mm
Ex.
Givend = 16 mm, P=3 KN,{ = 50 m = 50000 mm,
E = 200GPa
pl
E

elongation of bar (61)= =

3%10*X50000
Ex (16)? x 200 x 10°

=3.73 mm

Ans. (B) 19.5 mm
Ex.
given, =60 m =60000 mm
P=4 KN
E=200 GPa
6l =4mm

A Pl
elongation in thar, 81 = =
4%10%x60000
= Xd?x200%10°
_4X103x60000><4

T x200x10% x4
~d=19.5mm

=

2

Ans. (C) 66.67 Nmm ™2

Ex.
E =200 N/mm?, u=0.5
E=2G(1+p)

E

T 204w
_ 200
T 2(140.5)

=66.67 N/mm?

Ans. (D) 2 x 105Nmm ™2

Ex.
P=100KN,L =200m, b=30mm, AL = 0.139mm
o = Ee

L E —

T mla

*L
T AAL

100 x 10% x 200 x 1073

30 x 30 x 1073 x 1073 x 0.139 x 1073
~ E= 2 X 10° N/mm?

52.

Ans. (B) 0.1 cm
Ex.
Given:P=20KN,L=100cm,A=1cm?
E =20 x 10° N/cm?

PL 20x10%x 100
TAE  20x10°

AL =0.1cm

60.

Ans. (B) 0.001(1/L)

70.

Ex.

i __ changeinlength _ (0.001)
Strdm(g} - original length ~ L
Ans. (B) 0.25
Ex.

d, = 10mm, d; =8 mm

true strain = In(;l_f) = In (ﬂ) =3 (Fa0)?)

80.

83.

; Ag 1(®?
_ g (100
=m(3}) =0.25
Ans. (B) 5:2
Ex.
6, 2
§ 5
; PL
elongation of bar (8) = =
now, for both bar, size & applied force are same
5 _Ep
50, 8, E
E; 5
E; 2
Ans. (B) 90
Ex.
Block(200x 100 x 50)mm

; . 8V 1-2
Volumetric stram? = ( "

Here ox = o, = 6, = Hydrostatic pressure
MPa
now, E =200 GPa

T) (D’x + Uy + 62)

p=0.3
SV_ 1*2(0.3)){3)(15
V 200 x 103
oV = mx3x15x200x100x50

_ 4x3x15%200x100 x50
- 200 x 104
~ 8V = 90 mm?3

15
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=101 =099t
5. = PaLO1D)
h2 = 5 (0.991)

Pr
~ope = 1.0202 (—) = 1.0202 oy,

2t
now,
% change in circumferential stress = —Uhf;gm
1
=0.202=2.02
Ans. (D) 59
Ex.
2
Buckling load (P) = 71 "if where, | = 6_2D4
aiPy oe 7%

P, « (0.80D)*

s P
now, % reduction =

(- diameter is reduced by 20%)
72 % 100

4_(0. BDD)

% reduction = x 100
= % reduction = 59.04% ~ 59%

Ans.(A)5m
Ex.
effective length is double of column length in case of
one end fixed and other end free.
. Effective length = 2 Xcolumn length
=2 %25 =5m

Ans. (A) 7.8 x 1006 m*

Ex.

L=2m,E=13GPa,P, =250 kN
euler’s equation for pin ended column

T Elmin
1 _ PLZ  250x10%x4
imin T e T p2k3x10®
Slpin = 7.8 X 107° m*
Ans. (C) 346
Ex.
Slenderness Ratio (A) = L—ke

Le=1m= 1000 mm
A=10mm X 20 mm

where, K = Radius of gyration

465.

466.

g Imin
Ty A

20 x103 x103

10

20 XlU 12

now, A = 1000 ~ A =346
ﬁ

Ans. (B) 346

Ex.
Slenderness Ratio (A) = —

Le=1m=1000 mm
A=10mm X 20 mm
where, K = Radius of gyration

Imin

A

20 x103

Ans. (B) 4
Ex.
il Tt2Elmin
£ X Ley
here, d; = 2d; Ly = 21

I
“ Imin = ad‘t

I' = 16 Imin

12E 16 Lyin
(2Le)?

41%E Iin

g & Pe'=4 Pe

r

Pe' =
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"K 3.1

Fluid Properties

)

Fluid Mechanics

\

(C) Surface tension of liquid
(D) Thermal conductivity of liquid

7. A Newtonian fluid of constant density is in a vertical
2024 cylinder which is rotating about its axis at a constant
. Which of the following factors is taken into angular Vf:lomty. At steady state the shape of the free
s : s : surface will be (AE (GWSSB), Class-2, 2023)
consideration when determining the maximum
suction height of a centrifugal pump ? (A) flat (B)_parabola
(AMC TS (Light), 2024) (€] Sone (Phgliipse
(A) Mechameal efficiency 8. fluid A of specific gravity 1..0 and \Tiscosijfy. 0.001
(B) Cavitation N.s/m2 flows through a horizontal pipe of circular
L cross-section. The fluid B of specific gravity 2 and
(C) Manometric efficiency . _ : - .
. viscosity 0.002 N.s/m2 flows through an identical pipe
( ) 'nmflg . with the same average velocity as fluid A. For fluid B
. Cavitation n? a control valve is caused by pressure drop per unit length of pipe is
(AMCTS (Light), 2024) (AE (GWSSB), Class-2, 2023)
(A) process noise (A) - half that of A
(B) vibration in the pip (B) sameas that of A
(C) the Von Karman effect (C) thrice as that of A
(D) pressure recovery (D) twice as that of A
. The formation of vapour and air pockets in liquid 9. For a Newtonian fluid (AE (GWSSB), Class-2, 2023)
results in phenomenon called: . : :
(A) Shear stress is proportional to shear strain
DEE (GWRDC), Class-2, 2024) ; :
Rate of shear stress is proportional to shear
(A) Erosion (B) Cavitation (B) .
(©) Turbulence (D) Whirling Shear stress is proportional to rate of shear
. Stoke is the unit of (DEE (GWRDC), Class-2, 2024) ol —
(A) mass density (B) kinematic viscosity Rate of shear stress is proportional to rate of
(C) viscosity (D) velocity gradient (D) shear strain
2023 10. The formation of vapour and air pockets in liquid
. The true state statement about unit of dynamic results in phenomenon called:
viscosity is: (DEE (GWSSB), Class-2, 2023) (DEE (GWSSB), Class-2, 2023)
(A) 1 N-Second/mz2=1 poise (A) Erosion (B) Cavitation
(B) 1N-Second/m?= 10 poise (C) Turbulence (D) Whirling
(C) 1 kN-Second/m? = 1 poise 11. Newton's law of viscosity depends upon the
(D) 1 N-Second/m2 = 100 poise (AE (GWSSB), Class-2, 2023)
. The rise or fall of a liquid in a capillary tube is caused (A) stress and strainin a fluid
by (AE (GWSSB), Class-2,2023) (B) shear stress, pressure, and velocity
(A) Density of liquid (C) shear stress and rate of strain
(B) Viscosity of liquid (D) viscosity and shear stress
1) B 2) D 3) B 4 B 5 B 6 € 7) B 8 D 9 ¢ 100 B 11) C
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2012

167. One bar pressure equal to
(IMV-Class-2(AUTO), 2012)
(A) 1kPa (B) 10 kPa
(C) 100 kPa (D) 1000 kPa
168. A fish swims 5 m below the free surface of water. The

increase in pressure exerted on the fish when it dives
m/s?) (IMV- Class 2 (MECH), 2012)
{33 }
2023
(AE (GWSSB), Class-2, 2023)

to a depth of 45 m below the free surface, with mean
(A) 9.8 kPa (B) 50.0 kPa

169. The equilibrium position of the float in a rotameter is
(A) Buoyancy, drag and gravity forces

Fluid Kinematics

density of water at 1000 kg/m is_____ (Take g =9.8
(C) 392.0 kPa (D) 441.0 kPa
determined by the balance of three forces. These are
(B) Buoyancy, gravity and centrifugal forces
(C) Buoyancy, drag and centrifugal forces
(D) Pressure, gravity and centrifugal forces
170. If the streamlines are straight and parallel to each
other then: (DEE (GWSSB), Class-2, 2023)
(A) There is no acceleration
(B) There is normal convective acceleration
(C) There is tangential convective acceleration
(D) Both (B) and (C)
Which of the following is not dimensionless (DDISH,
CLASS-1, 2023)
(A) Reynolds number
(B) Mach number

(C) Kinematic viscosity
(D) Co-efficient of discharge

2022

Which of the following is an imaginary line in the fluid
to which the velocity vector at every point through
which it passes is a tangent? (GSECLJE, (Shift-2), 2022)
(A) Path lines (B) Streakline
(C) Stream line (D) Time line
Which of the following is an imaginary line in the fluid
which is an instantaneous locus of all fluid particles

that have passed through a given point?
(GSECLJE, (Shift-2), 2022)

171.

172.

173.

(A) Path lines

(C) Stream line

(B) Streak lines
(D) Time line

2021

174. The latent heat of vaporization at critical point is
(DEE (GWSSB), Class-2, 2021)

(A) Less than zero
(C) Equal to zero

(B) Greater than zero
(D) None of the above

2020
175. Metacentric height is the distance between the
Metacenter and ___. (GSECL (Shift-1), 2020)
(A) centre of buoyancy (B) centre of pressure
(C) centre of gravity (D) surface of the water
2019
176. Flow in fluid characteristics like velocity, pressure,
density etc. at a point do not change with time is called
(AIMV- Class 3 (MECH), 2019)
(A) Uniform flow (B) Unsteady flow
(C) Steady flow (D) All of the options
177. Fluid flow in which flow parameter such as velocity is
function of time and one space co-ordinate only is
called (AIMV- Class 3 (MECH), 2019)
(A) One dimensional flow
(B) Two dimensional flow
(C) Three dimensional flow
(D) Non dimensional flow
178. Fluid flow equation based on principle of conservation
of is called continuity equation.
(AIMV- Class 3 (MECH), 2019)
(A) Mass (B) Velocity
(C) Pressure (D) None of the options
2018
179. The maximum velocity of a one dimensional
incompressible fully developed viscous flow, between
two fixed parallel plates is 6 ms'1. The mean velocity of
the flow is (EE- Class 1, 2018)
(A) 3mst (B) 3.5ms1
(C) 4 mst (D) 4.5 ms-t
180. A streamlined body is defined as a body about which

(EE-Class 1, 2018)
(A) The vortex dragis zero
(B) The flow is along the streamlines
(C) The flow separation is suppressed
(D) The flow is laminar

(167] C 168) C 169) A 170) A 171) C 172) C 173) B 174) C 175) C 176) C 177) A 178) A

179) C 180) C

J




Fluid Mechanics » 101

266.

267.

268.

269.

270.

271,

272.

273.

If two objects are weighed in water and both of them
lose the same weight, then the two objects must have
identical (AIMV- Class 3 (MECH), 2016)

(A) Specific gravity (B) Weights in Air

(C) Volumes (D) Densities

Which of the following effects is more dangerous for a
ship? (AIMV- Class 3 (MECH), 2016)

(A) Rolling (B) Waving
(C) Pitching (D) Steering
The point in the immersed body through which the

resultant pressure of the liquid may be taken to act is
known as (AIMV- Class 3 (MECH), 2016)

(A) meta center (B) center of pressure

(C) center of buoyancy (D) center of gravity
The resultant hydrostatic force acts through a point
known as (GPSC Asst. Professor (MECH), 2016)

(A) Center of gravity

(C) Center of pressure

(B) Center of buoyancy
(D) None of above

When a body is immersed wholly or partially in a
liquid, it is lifted up by a force equal to the weight of
liquid displacement by the body. This statement is
called (Lecturer - Polytechnic - Class 2, 2016)

(A) Pascal’'s law (B) Archimedes principle
(C) Principle of flotation (D) Bernoulli’s theorem
The meta - centric height is the distance between the

(Lecturer - Polytechnic - Class 2, 2016)
(A) Centre of gravity of the floating body and the
centre of buoyancy
(B) Centre of gravity of the floating body and the
metacentre

(C) Metacenter and centre of buoyancy
(D) Original centre of buoyancy and new centre of

buoyancy
2015
Viscosity of water in comparison to mercury is
(GWSSB - AAE, Class 3, 2015)
(A) higher (B) same
(C) unpredictable (D) lower
The buoyancy depends on

(GWSSB-AAE, Class-3, 2015)
(A) viscosity of the liquid
(B) pressure of the liquid displaced
(C) depth of immersion
(D) mass of liquid displaced

274.

275.

276.

277.

278.

Basic solution is one which has pH value
(GWSSB - AAE, Class 3, 2015)
(A) equalto 7
(B) less than 7
(C) pH value has nothing to do with basic solution
(D) greater than 7
3.6 Flow Through Pipes U
2024
The loss of head due to sudden expansion of a pipe is
given by(DEE (GWRDC), Class-2, 2024)
(v — v,)? vi —v3
) =" (B). hy ==
0.5 v? _ 05 v3
(© h=—_ (D) m=—
For a viscous flow through circular pipes, certain
curves are shown in Fig. 1, curve B is for
(DEE (GWRDC), Class-2, 2024)
e 1)
Fig 1
(A) shear stress distribution
(B) velocity distribution
(C) pressure distribution
(D) None of the above
2023
A pipe is replaced by two parallel pipes, each with half
the cross-section of the original pipe. Then the
discharge will (AE (GWSSB), Class-2, 2023)
(A) Remain the same
(B) Increase by more than 10%
(C) Decrease by more than 10%
(D) Change by more than 5%
Darcy-Weisbach equation is commonly used for

computing: (DEE (GWSSB), Class-2, 2023)
(A) Total energy in pipes
(B) Loss of head due to friction in pipes
(C) Loss of streamline flow in pipes
(D) None of the above

278) B

(266] C 267) C 268) B 269) C 270) B 271) B 272)

D 273) D 274) D 275) A 276) A 277) A J
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4 Theory of Machines '\

. 7. Oldham’s coupling is the
4.1 Mechanism (DEE (GWRDC), Class-2, 2024)
(A) Second inversion of double slider crank chain
2024 (B) Third inversion of double slider crank chain
1. The number of instantaneous centres for 8-link (C) Second inversion of single slider crank chain
kinematic chain is (DEE (GWRDC), Class- (D) Third inversion of slider crank chain
2,2024) 2023
(A) 8 (B) 16

8. A cotter jointis used to transmit
(DEE (GWSSB), Class-2, 2023)
(A) Axial tension force

(B) Axial tensile or compressive force

(C) 24 (D) 28
2. For a redundant frame, the number of members (m)
and the number of joints (j) are related as

(DEE (GWRDC(), Class-2, 2024)
(A) m=2j (B) m<2j-3
(C) m=2j-3 (D) m>2j-3
3. Which of the following is an analytical method for
finding out forces in a frame?
(DEE (GWRDC(), Class-2, 2024)

(C) Axial compressive force
(D) Combined bending and torsional moments

9. A minimum number of links that can make a
mechanism is (DEE (GWSSB), Class-2, 2023)

A)y2 B3 @4 D5
10. In a four-bar mechanism, total number of

(2) ‘Mediatlef pins (B) ‘Methgomef*arigs instantaneous centres of rotation are
(C) Method of joints (D) Method of hinges (DEE (GWSSB), Class-2, 2023)
4. When two elements of a pair are connected such that, (A) 2 (B) 3
they can only turn about a fixed axis of another (C) 4 (D) 6

i . 11. A point on a link connecting a double slider crank

(DEE (GWRDC), Class-2, 2024) will trace a (DEE (GWSSB), Class-2, 2023)
(A) aturning pair (B) aspherical pair (A) Ellipse (B) Parabola
(C) ascrew pair (D) asliding pair (C) Circle (D) Straightline
5. Which one of the following is a higher pair? 12. Inashaper machine, the mechanism for tool feed is
(DEE (GWRDC), Class-2, 2024) (DEE (GWSSB), Class-2, 2023)
(A) Turning pair (B) Screw pair (A) Geneva mechanism
(C) Sliding pair (D) Beltand pulley (B) Whitworth mechanism

(C) Ratchet and Pawl mechanism
(D) None of the above
13. If any of the movable links of a given kinematic chain

6. Which of the following would constitute a link?
(DEE (GWRDC), Class-2, 2024)

(A) Piston, piston rings and gudgeon pin i fivesd, thier it hcormes

(B) Piston rod and cross head (AE (GWSSB), Class-2, 2023)
(C) Piston, crankpin and crankshaft (A) Mechanism (B) Structure
(D) Piston, piston rod and cross head (C) Kinematic pair (D) All of the above

[1)D2)D3)C4]A5)D6)D7]BB]B9)BlD]D11]A12]BJ
13) A
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151. Pulley in a belt drive acts as
(GSSSB - ITI (MECH), 2015)
(A) Cylindrical pair (B) Turning pair
(D) Sliding pair
A mechanism is an assemblage of
(GSSSB - ITI (MECH), 2015)
(A) four links or more than four links
(B) two links

(C) three links or less than three links

(C) Rolling pair
152.

(D) none of the above

153. The mechanical advantage of a lifting machine is the

ratio of (GSSSB - ITI (AUTO), 2015)

(A) Distance moved by effort to the distance moved
by load

(B) Load lifted to the effort applied
(C) Output to the input
(D) All of the above

2012

154. In its simplest form, a can mechanism consists of
following number of links

(IMV- Class 2 (MECH), 2012)
(A) 1 (B) 2
3 (D) 4
e Displacement, Velocity & j
¢ Acceleration
2023

155. A body is moving in a circular path with acceleration

{J |

a'. If its velocity gets doubled then the ratio of

acceleration after and before the change of velocity
willbe ______.(DEE (GWSSB), Class-2, 2023)

(A) 1:4 (B) 1:2

(€) 21 (D) 4:1

156. The linear velocity of a point B on a link rotating at an

angular velocity w relative to another point A on the
same link is (AE (GWSSB), Class-2, 2023)

(A) wxAB (B) w /AB
(C) w2xAB (D) w x (AB)2
157. The Coriolis component of acceleration is taken

into account for (DEE (GWSSB), Class-2, 2023)
(A) Slider crank mechanism

(B) Four bar chain mechanism

(C) Quick return motion mechanism

(D) None of the above

158. Klein's construction is mainly used to:

159.

160.

161.

162.

163.

(AE (GWSSB), Class-2, 2023)
(A) determine the linear velocity of piston
(B) determine the linear acceleration of piston
(C) determine the linear displacement of piston

(D) none of the above

2021

Coriolis component of acceleration depends on...
1. angular velocity of the link
2. acceleration of the slider
3. angular acceleration of the link
Which of the above is/are correct ?
(DEE (BMC),2021)
(A) 1 only (B) 2 only
(C) 1and3 (D) 2and 3
As compared to the time period of a simple pendulum

on the earth, its time period on the mc will be
(DEE (BMC(),2021)

(A) 6 times higher (B) 6 times lower
(C) V6 times higher (D) V6 times lower
Harmonic progression is defined as
(AE (GMC), Class-2,2021)
(A) Difference between reciprocal of two successive
spindle speeds is constant
(B) Difference between two successive spindle
speeds is constant
(C) Ratio of two successive spindle speeds is
constant

(D) Ratio of two successive spindle speeds is
variable

The component of the acceleration directed toward
the centre of rotation of a revolving body is known as
component. (AE (GWSSB), Class-2,2021)

(A) Tangential (B) Centripetal

(C) Coriolis (D) None of the above
Consider a rotating disk cam and a translating roller
follower with zero offset. Which one of the following
pitch curves parameterized by t. lying in the interval 0
to 2m, is associated with the maximum translation
of the follower during one full rotation of the cam
rotating about the center at (x,y) = (0,0) ?
(AAE (GSSSB), Class-3, 2021)

(A) x(t) = cost, y(t) = sint

(B) x(t) = cost, y(t) = 2sint
(C) x(t) = 1/2 + cost,y(t) = 2sint
(D) x(t) = 1/2 + cost,y(t) = sint

(151) ¢ 152) A 153) B 154) C 155) D 156) A 157) C 158) B 159) A 160) C 161) A 162) B J

163) C
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368.
thickness measured on the pitch circle is known as
(AE- Class 2, 2015)
(A) module (B) working depth
(C) total depth (D) backlash
The profile of a gear teeth is in the form of
(GSSSB - ITI (MECH), 2015)
(A) parabola
(C) spiral

369.

(B) involutes
(D) Helix

2012

370. Gear teeth are made harder to avoid

(IMV- Class 2 (AUTO), 2012)
(A) Greater compressive strength

(B) Tensile failure

(C) Power loss

(D) Wear
Two advantages of using helical gears rather than
spur gear in a transmission are
(IMV- Class 2 (AUTO), 2012)

(A) High strength and low cost

(B) High strength and less end thrust

(C) Low noise level and high strength

378.

371.

(D) Low noise level and economy
372. The center gear of an epicyclic gear set is called a
(IMV- Class 2 (AUTO), 2012)
(A) Ring gear (B) sun gear
(C) Planet gear (D) Internal gear
373. The pressure angle commonly used for involutes

splines is (IMV- Class 2 (MECH), 2012)
(A) 143° (B) 20°

(@) 22%o (D) 30°

374.
having 25 teeth revolves around it, the centre lines of
both gears being joined by an arm. The number of
revolutions made by 25 teeth gear for every
revolution of the arm will be

(IMV- Class 2 (MECH), 2012)
(A) 3 (B) 4
EC\ 3 (D) 6
The type of gear used for speed reduction of 50 : 1 will
be (IMV- Class 2 (MECH), 2012)
(A) spur
(C) bevel

375.

(B) herringbone
(D) worm wheel

Difference between the tooth space and the tooth 376.

{is

377.

374,

380.

A gear having 100 teeth is fixed and another gear 381.

382.

Theory of machines » 153

The gear train to connect minute hand to hour hand in
a clock mechanism is (IMV- Class 2 (MECH), 2012)

(A) simple
(C) reverted

(B) compound
(D) epicyclic

Flywheel & Governors j

2024

The height of a simple watt governor is proportional
to , where N is the speed.

(DEE (GWRDC), Class-2, 2024)

(A) N (B) 1/N

(C) N2 (D) 1/N2
Which of the following governors is also known as
dead weight type governor?

(DEE (GWRDC), Class-2, 2024)
(A) Porter governor (B) Watt governor
(C) Hartnell governor (D) Pickering governor

A Hartnell governor is a / an governor (AAE
(GWRDC), Class-3, 2024)

(A) dead weight
(C) inertia

(B) pendulum type
(D) spring loaded

2023

The dynamic load carrying capacity of a roller bearing
is 20 kN. The desired life for 90% survival of the
bearing is 8000 hours at a speed of 6000 rpm. The
equivalent radial load the bearing can carry is (DEE
(GWSSB), Class-2, 2023)

(A) 3.658 kN (B) 4.923 kN
(C) 5.168 kN (D) 6.734kN

Which of the following is the criterion in the design of
hydrodynamic journal bearing? (DEE (GWSSB),
Class-2, 2023)

(A) Sommerfeld number

(B) Rating life

(C) Special dynamic capacity

(D) Rotation factor
The effort of a governor is the force exerted by the

governor on the (DEE (GWSSB), Class-2,
2023)
(A) Balls (B) Sleeve

(C) Upper links (D) Lower links

(368) D 369) B 370) D 371) C 372) B 373) D 374)
380) A 381) A 382) B

C 375) D 376) C 377) D 378) A 379) D }
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Design of Machines

\

. . . 7. The region of safety in maximum shear stress theory is
5,1 Theories of Failure represented by shape (AE (GWSSB), Class-2,
2023)
2024 (A) Hexagon (B) Rectangle
1. If a material fails below its yield point, failure would be (€) Square (D) Octagon
due to (DEE (GWRDC), Class-2, 2024) 8. Inorder to find the endurance limit, the rotating beam
(A)  Steaiiiig specimen is subjected to (AE (GWSSB), Class-2,
i 2023)
(B) Fatigue )
o (A) maximum stress (B) reversed stresses
ree
©) P _ (C) fluctuating stresses (D) None of the above
(D) Sudden loading
9. The maximum stress concentration factor for a
2023 rectangular plate with a circular hole loaded in tension
2. The S-N curve for mild steel becomes (DEE is (AR (GWSSBY Clnzsl /2023)
(GWSSB), Class-2, 2023) (A) 2 (B) 3
(A) Parabola (B) Horizontal line (€).2.5 (D) 1
(C) Vertical line (D) None of the above 10. Magnitude of the stress causing fatigue failure
3.  Which of the following is not a theery of fatigue? as the number of stress cycles increase.
(DEE (GWSSB), Class-2, 2023) (AE (GWSSB), Class-2, 2023)
(A) Orowan theory (B) Griffith’s theory (A) decreases (B) increases
© Fatigue limit D) Wood’s theory (C) remains same (D) None of the above
theorem 11. A component made of grey cast iron is designed on
4. Which of the following is not a mode of application strength basis by (AE (GWSSB), Class-2, 2023)
of force for crack propagation? (DEE (GWSSB), (A) ultimate tensile strength
Ulass-2. 2923] o (B) yield strength
(A) Opening mode (B) Sliding mode (€} ‘motulius of clasticity
(C) Tearing mode (D) Rolling mode _—
(D) modulus of rigidity
5. The curve obtained by plotting the normal and ; ’ :
par stress i cailed (DEE (GWSSB), Class- 12. Griffiths’ law states that fracture strength of brittle
2,2023) 3 ' material is (AE (GWSSB), Class-2, 2023)
’ A) directly proportional to the square root of the
(A) Stress envelope (B) Strength envelope () d ¥ prop R
crack length
(C) Mohr’s griyelope (D) Coulomb’s envelop (B) inversely proportional to the square root of
6. According to Coulomb, the relationship between the the crack length
shear strength and normal stress could be represented . ,
C) directl tional to th e of th
- _ (DEE (GWSSB), Class-2, 2023) (C) directly proportional to the square o e
crack length
pAJ Digear curve (B} Paraboliccurve (D) inversely proportional to the square of the
(C) Straight line (D) None of the abovee crack length
[1]82]83]84]D5]86)B7)A8]B9)810]A11)A12}BJ
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81.

82.

83.

84,

85.

86.

87.

4 Yuva Upnishad Publication

Maximum principal stress theory is applicable for
(GSSSB - ITI (MECH), 2016)

(B) Brittle materials
(D) All of the above
The fatigue life of a part can be improved by
(GSSSB - ITI (MECH), 2016)

(B) Polishing

(D) Shaot peening

2015

(A) Ductile materials

(C) Elastic materials

(A) Electroplating
(C) Coating

The ratio of maximum fluctuation of speed to mean
speed is called (GSSSB - ITI (AUTO), 2015)

(A) Fluctuation of speed

(B) Maximum fluctuation of speed

(C) Coefficient of fluctuation of speed

(D) None of these
The failure of a material under varying load, after a
number of cycles of such load, is known as
(GSSSB - ITI (MECH), 2015)

(A) Brittle failure (B) Ductile failure

(C) Impact failure (D) Fatigue failure
Stress concentration is caused due to
(GWSSB - AAE, Class 3, 2015)

(A) pitting at points or areas at which loads on a
member are applied

(B) abrupt change of section
(C) All three mentioned here

(D) variation in properties of material from point to
point in a member

2012

Maximum principal stress theory is applicable for
(IMV- Class 2 (MECH), 2012)

(A) ductile material

(B) brittle materials

(C) elastic materials

(D) all of the above options (A), (B) and (C)
Shear stress theory is applicable for
(IMV- Class 2 (AUTO), 2012)
(B) Brittle materials
(D) None of above

(A) Ductile materials

(C) Elastic materials

88.

89.

90.

91.

92.

93.

5.2 Keys, Bearing & Shafts w
2024
If shafts are in parallel, then the angle of twist and

torque, respectively, is: (DEE (GWRDC), Class-2,
2024)

(A) 8=01=02and T1=T2=T

(B) 0=01+62and T=T1+ T2

(C) #=61=62and T=T1 + T2

(D) 8=061+62and T1=T2=T

2023

Maximum shear stress developed on the surface of a
solid circular shaft under pure torsion is 240 MPa. If
the shaft diameter is doubled, what is the maximum
shear stress developed for the same torque (AE
(GWSSB), Class-2, 2023)

(A) 30 MPa (B) 60 MPa

(C) 20 MPa (D) 15MPa
Water flows at a steady velocity through a horizontal
pipe with a changeable diameter. The water velocity is
2 m/sec, and the pressure is 2.5 kPa at point A. The
pressure drops to 1.5 kPa at point B. What is the water
velocity at point B? (AE (GWSSB), Class-2, 2023)

(A) 6m/5ec [B) -\/gm/sec

(C) V3m/sec (D) 3m/sec
A 150 mm diameter shaft rotates at 1500 rpm within a
200 mm long journal bearing with 150.5 mm internal
diameter. The uniform annular space between the
shaft and the bearing is filled with oil of dynamic
viscosity 0.8 poise. The shear stress on the shaft will
be: (AE (GWSSB), Class-2,2023)

(A) 1.77 KN/m? (B) 2.77 kN/m?

(C) 3.77 kN/mz2 (D) 4.77 kN/mz2
What is the yield strength of the bolt of class 4.67 (DEE
(GWSSB), Class-2, 2023)

(A) 400 N/m? (B) 240 N/m?
(C) 250 N/m? (D) 500 N/m?

Shape of Woodruff key is like (DEE (GWSSB), Class-2,
2023)

(A) Semicircle
(C) Sphere

(B) Cylinder
(D) Trapezoid

81)
93)

A

B 82) D 83) C 84) D 85 C 86 B 87) A 8 C 89) A 90) B 91) C 92)3}
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268.

269.

270.

271,

272.

273,

274.

275:
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In toothed gearing, the unit of module is
(EE (GWSSB), Class-1, 2021)

(A) Inch (C) mm

(C) Inch? (D) Unitless

2020

Lewis equation in gears is used to find ___.

(GSECL (Shift-1), 2020)
(A) tensile stress (B) compressive stress in

bending

(C) contact stress (D) fatigue stress

Bevel gears having equal number of teeth and equal

pitch angles connect two orthogonally intersecting

shafts are called (GSECL (Shift-2), 2020)

(B) mitre gears

(A) crown gears

(C) hypoid gears (D) worm gears

2019

For full depth of involute spur gears, minimum
number of teeth of pinion to avoid interference
depends upon

(EE, Class-1 (MECH) 2019)

(B) Circular pitch

(D) Aspectratio

(A) Pressure angle
(C) Pitch diameter

Large speed reductions (greater than 20) in one stage
of a gear train are possible through
(EE, Class-1 (MECH) 2019)

(A) Helical gearing (B) Bevel gearing
(C) Spur gearing (D) Waorm gearing
Which one of the following is used to convert a
rotational motion into a translational motion?

(EE, Class-1 (MECH), 2019)
(A) Worm gears
(B) Double helical gears
(C) Rack and pinion gears
(D) Bevel gears

The standard number of threads per inch for various
diameters is the (AIMV- Class 3 (AUTO), 2019)

(A) Series of thread (B) Lead
(C) Major diameter (D) Thread pitch

2018

Gearing contact is which one of the following?
(ARTO- Class 2 (AUTO), 2018)

(A) sliding contact

(B) sliding contact, only rolling at pitch point
(C) rolling contact

(D) rolling and sliding at each point of contact

K 5.4 Brakes, Clutches & Ropes w

2023

276. The clutch used in scooters is

(AE (GWSSB), Class-2, 2023)
(A) Multi-plate clutch ~ (B) Single plate clutch

(C) Centrifugal clutch (D) Cone clutch
ALEL T 20 U 26 2AA 8.

277. In case of multi-disk clutches, oil is used

(AE (GWSSB), Class-2, 2023)
(A) to reduce the friction
(B) to carry away the heat
(C) to lubricate the contacting surfaces
(D) None of the above

278. The brake used in railway coaches is

(AE (GWSSB), Class-2, 2023)
(A) shoe brake (B) block brake

(C) band brake (D) disk brake
A8 U UA 26 AR 6D,

279. The friction material of the brake should have

(AE (GWSSB), Class-2, 2023)
(A) high coefficient of friction
(B) low coefficient of friction
(C) high surface hardness
(D) high endurance limit strength

2021

280. In wire ropes which one of the following statements is

correct ? (AIMV, Class-3, 2021)

(A) Bending stress is directly proportional to the
wire diameter and inversely proportional to
sheave diameter

(B) Both fatigue and wear are due to the tensile
stress on the wire bearing against the sheave

(C) Bending stress is inversely proportional to the
wire diameter and directly proportional to
sheave diameter

(D) Both fatigue and wear are due to shear stress on
the wires bearing against the sheave

280) A

{268) C 269) B 270) B 271) A 272) D 273) C 274) A 275) B 276) *

277) B 278) * 279) A J
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463. Connecting rod attached to the piston by the
(IMV- Class 2 (AUTO), 2012)
(A) Rod cap (B) Piston pin
(C) Cap bolt (D) Lower cap

5.7 Springs

)

464. When a closed coiled helical spring is compressed, its
wire is subjected to
(DEE (GWRDC(), Class-2, 2024)
(A) Tension
(B) Shear
(C) Compression
(D) All of the above
Form coefficient of spring is
(DEE (GWRDC), Class-2, 2024)
(A)
(B)
(€)

(D)

2024

465.

Ratio of coil diameter to wire diameter
Load required to produce unit deflection
[ts capability of storing energy
Concerned with the strength of wire of
spring
2023

The spring index is (AE (GWSSB), Class-2,2023)

(A) ratio of wire diameter to mean coil diameter

466.

(B) force per unit cross-sectional area of spring

(C) ratio of mean coil diameter to wire diameter

(D) force required to produce unit deflection
467. When two springs are in series having stiffness 20
N/m and 30 N/m, the equivalent stiffness will be (DEE

(GWSSB), Class-2, 2023)

(A) 16 (B) 14
(€ 12 (D) 10
2022

468. Which of the following types of governor consists of
leaf springs? (GSECL JE (Shift 1), 2022)

(A) Hartnell governor  (B) Pickering governor

(C) Watt governor (D) Proell governor

469. Determine the equivalent spring stiffness when the
moss is suspended at the bottom of two springs
comected in series. The stiffnesses of the two springs

are 9 Nimin and 16 N/min, respectively

(GSECL JE (Shift 1), 2022)
(A) 11.52 N/mm (B) 1.44 N/mm
(C) 5.76 N/mm (D) 2.88 N/mm
470. Which of the following statements is correct

regarding the inertia effect of the mass of the
spring? (GSECLJE, (Shift-2), 2022)

(A) Inertia effect of the spring is equal to that of
a mass twice of the mass of the spring
concentrated at its free end.

(B)

Inertia effect of the spring is equal to that of
a mass half of the mass of the spring
concentrated at its free end.

(9]

Inertia effect of the spring is equal to that of
a mass one-third of the mass of the spring
concentrated at its free end.

(D) Inertia effect of the spring is equal to that of a
mass one fourth of the mass of the spring
concentrated at its free end.

471. When a close coiled helical spring is compressed, its
wire is subjected to (PSI- MT(TRB), 2022)

(A)- tension
(C) shear
In a leaf spring, deflection at the centre is
(DEE (GMC), Class-2,2022)
wi3
8Enbt?
3wL?
8Enbt3

(B) compression
(D) compression and shear
472,

wi?
4Enbt3

wi?
2Enbt?3

@ (D)

2021

473. A long spring having a spring stifness of 12 kN/m and
number of turns 20, breks into two parts then stiffness
of the resultant spring will be . (DEE

(BMC),2021)

(A) 6 kN/m (B) 12kN/m

(C) 24kN/m (D) 30 kN/m
A helical compression spring of stiffness k is cut into
two pieces, each having equal number of turns and
kept side by side under compression. The equivalent
spring stiffness of this new arrngements is equal to

474,

(DEE (BMC),2021)
(A) 4k (B) 2k
(€ K (D) 0.5k

[463) B 464) A 465) C 466) C 467) C 468) B 469) C 470) C 471) A 472) C 473) C 474) A
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Crystal Systems

)

Material Science

\

(B) Frenkel defect
(D) Edge dislocation

(A) Miller defect
(C) Schottky defect

7. The crystal structure of brass is (DDISH, CLASS-I,
[sotropic materials are those which have the same (A) BCC (B) FCC
(DEE (GWRDC(), Class-2, 2024) (C) HCP (D) Orthorhombic
(A) Elastic properties in all directions 2022
(E) ‘Stressesindiiced i all directians 8. Which one of the following metals is truly isotropic?
(C) Thermal properties in all directions (DEE (GMC), Class-2, 2022)
(D) Density throughout (A) Tungsten (B) Copper
2023 (C) Aluminium (D) None of these
In which type of point defect, positive and negative ions g Dislocatian il miNerialis a dofase
are missing from the crystal (DEE (GWSSB), Class-2, (DEE (GMC), Class-2, 2022)
2023) . \ ’ .
(A) Vacancy defect (B) Interstitial defect (A) R () Lius
(C) Schottky defect (D) Substitutional defect (bt (D} Castingdefrct
Body centred cubic structure has an atomic packing factor 10. T.he rr.laterials having same elastic properties in all
equa[ tO[DEE [GWSSB), Class-Z, 2023] directions are called (DEE (GMC], ClaSS‘Z, 2022]
(A) 0.74 (B) 0.68 (A) ideal materials (B) uniform materials
(C) 0.52 (D) 0.42 (C) isotropic materials (D) elastic materials
Surface imperfections which separate two orientations 2021
that are mirror image of one another is called (AE
(GWSSB), Class-2, 2023) 11. An allotropic material has - (AIMV, Class-3, 2021)
(A) Stacking fault (B) Grain boundary (A) Different crystal structures at different
(C) Tilt boundary (D) Twinned boundary temperature
An allotropic material has (AE (GWSSB), Class-2, (B) Fixed structure at all temperatures
2023) (C) Atoms distributed in random pattern
(A Fred structysqasall temperatures (D) Fixed structure but random atom distribution
B) At distributed i d tt
(E] 0005 ST A r O DI Rati 12. Solid material chemical bonds are -
(C) Different erystal structures at different (AIMV, Class-3, 2021)
temperature ’ _ ’ _
(D) Fixed = structures but random atom (4} Tonle, molecniarand luslon
distribution (B) lonic, covalent and molecular
Line imperfection in a crystal is called (C) Covalent, fusion and fission
(AE (GWSSB), Class-2, 2023) (D) Fission, molecular and ionic
7) B 8 A 99 B 10) ¢ 11) A 12)

[1)A2)C3)B4]D5]C6]D
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@4 Mechanical Properties & Testingw

2024

261. Under tensile test, a test piece of a material is having
40% elongation whereas another test piece of the
same dimension but of different material is having
25% elongation. Then the ductility of the first material
as compared to that of second material is (DEE
(GWRDC), Class-2, 2024)

(A) Less (B) Same

(C) More (D) None of the above

In a compression test, the fracture in cast iron
specimen would occur along

(DEE (GWRDC), Class-2, 2024)

(B) The axis of load

262.

(A) An oblique plane

(€)

The property of a material which enables it to resist
fracture due to high impact loads is known as
(DEE (GWRDC(), Class-2, 2024)

(A) Toughness (B) Endurance

(C) Strength (D) Elasticity

Resilience of a material becomes important when it
is subjected to (AAE (GWRDC), Class-3, 2024)

(A) pure static loading

Would not occur

Perpendicular to the
(D)

axis of load
263.

264.

(B) thermal stresses
(C) shockloading
(D) none of the options

265. A test specimen is stressed slightly beyond the yield

point and then unloaded. Its yield strength (AAE
(GWRDC), Class-3, 2024)

(A) decreases

(B) increases

(C) remains same

(D) becomes equal to ultimate tensile strength

266. The unique property of cast iron is its high (AAE

(GWRDC), Class-3, 2024)
(A) malleability (B) ductility

(C) surface finish (D) damping characteristics

2023
267. The property of material by which it can be drawn
into wires is called .(DEE (GWSSB), Class-2,

2023)

(A) Malleability (B) Viscosity
(C) Ductility (D) Tensile strength

268. As percentage of carbon increases in steel, its
decreases. (DEE (GWSSB), Class-2, 2023)

(A) Corrosion resistance (B) Ultimate strength
(C) Hardness (D) Ductility

269. What are the metal requirements to have creep
resistance property? (DEE (GWSSB), Class-2, 2023)

(A) (8) b

resistance
(C) Both (A) and (B) (D) None of the above
In material subjected to fluctuating or repeated
stress, fracture takes place under a stress whose
maximum value is less than the tensile strength of
the material. This phenomenon is called (DEE
(GWSSB), Class-2, 2023)
(A) fatigue (B) creep
(C) malleability (D) Resilience
If the material is heated, its toughness (DEE
(GWSSB), Class-2, 2023)
(A) increases
(C) remains same

Low melting point oxidation

270.

2741.

(B) decreases
(D) None of the above
272. Machinability of metals depends on
(DEE (GWSSB), Class-2, 2023)
(A) tensile strength (B) toughness
(C) hardness (D) both (A) and (B)
|1T& 2 L WA 26 UAA 1D, |

273. Ability of a material to undergo large permanent

deformation in tension is called (DEE (GWSSB),
Class-2,2023)

(A) Toughness (B) Stiffness

(C) Plasticity (D) Hardness

Property of the material due to which it breaks with
little permanent distortion is called (DEE (GWSSB),
Class-2,2023)

(A) Brittleness (B) Ductility

(C) Malleability (D) Fatigue
In low carbon steels, presence of small quantities of
Sulphur improves (AE (GWSSB), Class-2, 2023)

(A) Weldability (B) Formability

(C) Machinability (D) Hardenability
Vibration damping in machinery is best achieved by
means of base structures made of which one of the
following materials? (AE (GWSSB), Class-2, 2023)
(B) Nodular iron
(D) White castiron

274,

275,

276.

(A) Low carbon steel
(C) Grey castiron

261) C 262) A 263) A 264) C 265) B 266) D 267) C 268) D 269) B 270) A 271) B 272) *

273) C 274) A 275) C 276) C

J
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Casting

)

If V is the volume of metal in a casting and A is its

2024

surface area, then time of solidification will be
proportional to (DEE (GWRDC), Class-2, 2024)

(A) V/A (B) V/A

(@) V/A (D) Vz/ Az
Riser is designed to

(AAE (GWRDC(), Class-3, 2024)

(A) freeze after the casting freezes

(B) freeze before the casting freezes

(C) freeze at the same time as the casting
(D) none of the options

Increase in water content in moulding sand causes
(AAE (GWRDC), Class-3, 2024)

(A) strength to go through maxima

(B) permeability to go through a maxima

(C) compressive strength to go through maxima
(D) none of the options

Light impurities in the molten metal are prevented
from reaching to mould cavity by providing

(AAE (GWRDC(), Class-3, 2024)
(B) bottom well
(D) all of the options

(A) membrane
(C) skim bob

Disposable pattern is made of
(AAE (GWRDC), Class-3, 2024)

(A) Wood (B) Rubber
(C) Metal (D) Polystyrene

2023

The pattern used for making three dimensional
moulds is (DEE (GWSSB), Class-2, 2023)

10.

11.

12.

(A) Match plate pattern (B) Follow board

pattern
(C) Sweep pattern (D) Loose piece pattern

With a solidification factor of 0.97 x 106 s/m2, the
solidification time (in seconds) for a spherical
casting of 200 mm diameter is

(DEE (GWSSB), Class-2, 2023)
(A) 539 (B) 1078
(C) 4311 (D) 3233
Cold shut is a casting defect which occurs due to
(DEE (GWSSB), Class-2, 2023)
(A) excessive pouring temperature of the metal
(B) insufficient fluidity of the molten metal
(C) absorption of gases by the liquid metal
(D) improper alignment of the mould flasks
Which of the following engineering materials is the
most suitable candidate for hot chamber die
casting? (DEE (GWSSB), Class-2, 2023)
(A) Low carbon steel (B) Titanium
(C) Copper (D) Tin
Directional solidification in casings can be improved
by using (AE (GWSSB), Class-2, 2023)
(A) Chills and chaplets
(B) Chills and padding
(C) Chaplets and padding
(D) Chills, chaplets and padding
Misrun is a casting defect which occurs due to
(AE (GWSSB), Class-2, 2023)
(A) Very high pouring temperature of the metal
(B) Insufficient fluidity of the molten metal
(C) Absorption of gases by the liquid metal
(D) Improper alignment of the mould flasks
Scab is a (AE (GWSSB), Class-2, 2023)
(A) Sand casting defect (B) Machining defect
(C) Welding defect (D) Forging defect

[1]D2]A3]B4)C5)D6)C?)BB]BQ)DlU)Bll)BlZ)
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1363. A fluted tool used to cut internal threads is called
(IMV- Class 2 (MECH), 2012)
(A) atap (B) achisel
(C) adie (D) aspade drill
1364. The following is used to hold a reamer
(IMV- Class 2 (MECH), 2012)

1365. A diamond pointed chisel is used for cutting
(IMV- Class 2 (MECH), 2012)
(A) Vshaped grooves (B) grooves
(C) keyways (D) flat surface
1366. Under microscope, ferrite appears as
(IMV- Class 2 (MECH), 2012)

(A) collect chunk (B) mandrel (A) dark (B) white
(C) universal chuck (D) floating chuck (C) light (D) finger print
[ 1363) A 1364) B 1365) A 1366) C

Manufacturing Engineering » 349

@lutions

~4

7. i Ans.(B) 1078

Ex.

Given K=0.97 x 10° sec/m?,
Sphere diameter = 200 mm = 0.2 m
Now, volume by area of a sphere :-
Vv

(K)Sphere T 4m? 3 6

~te=k (Ais)z

dz
+ =k (g)
2

0.2
- tg = (0.97 x 105) x (?) = 1077.77

¥ il
; Tr r d

~ 1078 sec

46. Ans. (D) 40sec
Ex.
Soliditication time o¢ (Radius)?
t ok 2
i 2
=l
Tz 2

sty = 1 () 30 % G)z = 40 sec

ry

75. 1 Ans. (D) 1.03
Ex.
here, size of mould = 200 X 100 X 10 mm?3

size of pattern

= (1.01)*=1.03

¥

size of mould

size of Pattern = (1.01)3 x 200 x 100 x 10 mm3

100. i Ans. (C) 8 mins

Ex.

_ VWi _2_1
here, Q; = 2cm, (A)1_6"8_3
s (),-%-1-6)
2 2% /&), 6 6 \3
Ty = 2 min

VA2
T =K {3)
(@< @), -G <@
— = % | = | %X |=
Ty A/, V/q 3 1
-'-T2=4‘Tl

-~ T, = 8 min

101. ! Ans. (A) 48.32 mm
Ex.
here,
solidification shrinkage = 4%
solid contraction = 6%, Q = 50 mm
here, volume after solidification = 0.96 x(50)3
=120000 mm?
now, volume after solid contraction
= (0.94)2x (120000)
=112800 mm?3
now, for side of cube
volume = a3 = 112800 = /112800 = 48.32 mm

102. i Ans. (B) 20 min
Ex.
t; =5 min




Thermodynamics

\

. Thcrmodynamic Systems & 6. For one mole of an ideal gas expanding isothermally
8.1 Zeroth Law to twice its volume, the work obtained is equal to
(AE (GWSSB), Class-2, 2023)
2023 (A) RTIn(2) (B) RTIn(1/2)
1. The of thermodynamics states that if two (€) RT (D) 2RT
thermodynamic systems are each in thermal 7. The isothermal compressibility for an ideal gas whose
equilibrium with a third system separately are in pressure & temperature are P & T respectively is
thermal equilibrium with each other. (AE (GWSSB), Class-2, 2023)
(DEE (GWSSB), Class-2, 2023) (A) P (B) 1/P
(A) Zeroth Law (@) T (D) T
(B) FirstLaw 8. The volume expansivity for an ideal gas (temperature,
(C) Second Law (Clausius statement) T & pressure, P) is equal to
(D) Second Law (Kelvin-Planck statement) (AE (GWSSB), Class-2, 2023)
2. Following is the intensive property of a (AT (B) 1/T
thermodynamic system: (€) P (D) 1/P
(DEE (GWSSB), Class-2, 2023) 9. ' In which process, heat absorbed or released by a
(A) Volume (B) Density system is zero? (DEE (GWSSB), Class-2, 2023)
(C) Temperature (D) BothBand C (A) Isobaric process (B) Isothermic process
3. The heat given to an ideal gas in isothermal (C) Adiabatic process (D) Isochoric process
conditions is used to: (DEE (GWSSB), Class-2,2023) ~ 10. Amount of energy required to raise the
(A) Increase temperature temperature of a substance of 1 kg mass by 1°C is
(B) Do external work called (AF (GWSSB], Class-2,2023)
Increase temperature and in doing external (A) SpeCfﬁC entropy )
© ork (B) Specific heat capacity
(D) Increase internal energy L) (Sensibicheos
4. Which of the following is an intensive property of a (h) Latbenheit . .
thermodynamic systen? 11. A thermod}.rnamlc process. wbere no heat is
(DEE (GWSSB), Class-2, 2023) exchanged with the surroundings is
(AE (GWSSB), Class-2, 2023)
(5] “¥olump (£ Tesipgeranure (A) isothermal (B) adiabatic
[{) Mass LD} Enerey (C) isobaric (D) isotropic
5. Internal energy of areal gas is 12. Ice keptin a wall insulated thermo-flask is an example
(AE (GWSSB), Class-2, 2023) of which system? (AE (GWSSB), Class-2, 2023)
(A) A function of temperature only (A) closed system
(B) A function of pressure only (B) isolated system
(C) A function of temperature as well as pressure (C) open system
(D) Independent of temperature as well as pressure (D) non-flow adiabatic system
1) A 2) D 3) B 4 B 5 € 6 A 7) B 8 B 9 € 10 B 11) B 12) B
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309.

310.

311.

312.

31:3:

314.

315.

316.

The internal energy of an ideal gas depends on
(IMV- Class 2 (MECH), 2012)

(A) temperature only

(B) temperature and pressure

(C) temperature and volume

(D) presstitle and volume

When a gas is throttled to a low pressure, the change
in the properties of  the gas are
(Ah = change of enthalpy,As = change of entropy)
(IMV- Class 2 (MECH), 2012)

(A) Ah=0, As=0 (B) Ah=0,As<0

(C) Ah=0, As>0 (D) Ah<0,As=0
The gas with the highest value of adiabatic index is
(IMV- Class 2 (MECH), 2012)

(A) helium (B) hydrog

(C) oxygen (D) nitrogen
The shaft work during a steady flow process,
heglecting kinetic and potential energy changes, is
given by (note - symbols have the usual meaning)
(IMV, Class-2 (MECH) - 2012)

(A) [pdv (B) [vdp

(@) pv (D) -4h
The minimum theoretical power needed to make 400
kg of ice per hour at -8°C from feed water at 18°C is
(note, specific heat of ice = 2.09 k] /kgK. specific heat
of liquid water = 4.2 k] /kg. Water solidifies at 0°C)
(IMV- Class 2 (MECH), 2012)

(A) 38.97 kW (B) 39.43 kW

(C) 45.51 kW (D) 47.37 kW
In a reversible cycle, the source temperature is 227°C
and sink temperature is 27°C. The maximum available
work for a heat input of 100 k] will be
(IMV- Class 2 (MECH), 2012)

(A) 88K] (B) 100 k]

(C) 60K] (D) 40K]
The energy associated with molecular is called
(IMV- Class 2 (AUTO), 2012)

(A) Entropy

(C) Internal energy

(B) Kinetic energy of gases
(D) Enthalpy
Internal energy of a system, how it varies with the
increase of temperature
(IMV- Class 2 (AUTO), 2012)
(A) Decrease
(C) Remains

(B) Increase
(D) None of these

317.

318.

319.

320.

321

Thermodynamics » 375

The heat and work are mutually convertible is the
basis of (IMV- Class 2 (AUTO), 2012)

(A) Firstlaw of thermodynamics

(B) Second laws of thermodynamics

(C) Zeroth laws of thermodynamics

(D) None of these
Which one the following is not property of a
thermodynamic system?
(IMV, Class-2(AUTO) 2012)

(A) Heat (B) Enthalpy

(C) Entropy (D) Process

The first law of thermodynamics was developed by
(IMV- Class 2 (AUTO), 2012)

(A) Charle's (B) Carnot

(C) Kelvin (D) Joule
The adiabatic process, in terms of volume and
temperature is given by

(IMV- Class 2 (AUTOQ), 2012)

(A) TVY=constant (B) VTY= constant

(C) VTY-1 =constant (D) TV¥-1=constant
Carnot cycle consist of following four processes
(IMV-Class 2 (AUTO), 2012)

(A) Twao isentropic and two constant

(B) Two isentropic and two isothermals

(C) Two isentropic and constant pressure

(D) None of the above

@,3 2" law of Thermodynamic j

322

323.

2024

In adiabatic expansion of a system in which its
temperature changes from a value T1 to T2 the
entropy will (DEE (GWRDC), Class-2, 2024)
(A) Increase
(B) Decrease
(C) Remain unchanged
(D) May increase or decrease depending upon the
ratio T1/T2
Heat transfer takes place as per
(DEE (GWRDC), Class-2, 2024)
(A) Zeroth law of thermodynamics
(B) First law of thermodynamics
(C) Second law of thermodynamics
(D) Kirchhoff’s law

309) A 310) C 311) A 312) B 313) D 314)

321) B 322) C 323) C

D 315) C 316) B 317) A 318) A 319)

D 320) D




384

437.

438.

439.

440.

441.

4432,

443,

4 Yuva Upnishad Publication

During a certain process, the enthalpy change and the
maximum work done are found to be respectively
7200 k] /kg and 4800 kJ/kg with an entropy change of
8k]/kg-K. Then, the surrounding temperature should
be (IMV- Class 2 (MECH), 2012)

(A) 100K (B) 200K

(C) 300K (D) 400K
In a cyclic heat engine operating between source
temperature of 600°C and sink temperature of 20°C,
the least rate of heat rejection per kW net output of
the engine is (IMV- Class 2 (MECH), 2012)

(A) 0.460 kW (B) 0.505 kW

(C) 0.588 kW (D) 0.650 Kw
Most of the processes in nature are
(IMV- Class 2 (AUTO), 2012)

(A) Irreversible (B) Reversible

(C) Unnatural (D) None of these
A current rate of 15 A per second flows through an
electrical resistor having resistance of 1000 Q2 and
exposed to open air at 303K such that the resistor is
under isothermal condition at the surrounding
condition during the current flow. Under steady state
condition, the entropy change of the Universe is
(IMV- Class 2 (MECH), 2012)

(A) -0.4545kJ/K (B) -0.7426 KJ /K

(C) +0.4545Kk]/K (D) +0.7426 kJ /K
A quasi-static process (a) is a reversible process (b)
need not be a reversible process, (c) proceeds very
slowly, (d) occurs when the driving force is finite but
very small (IMV- Class 2 (MECH), 2012)

(A) (@) only is correct

(B) (b), (¢) and (d) are all correct

(C) (c) and (d) are only correct

(D) (c) only is correct
“No heat engine can operate by exchanging heat from
a single temperature source”. This is
(IMV- Class 2 (MECH), 2012)

(A) the Kelvin-Planck statement

(B) the Clausius statement

(C) the Carnot theorem

(D) the joule law
The entropy of a substance is highest when it is
(IMV- Class 2 (MECH), 2012)

(A) inthe solid state (B) in the liquid state

(C) in the gaseous state (D) at the triple point

444, Efficiency of a Carnot cycle, with the increase of mass

of the working substance

(IMV- Class 2 (AUTO), 2012)
(A) Increases (B) Decreases

(C) Remains constant (D) None of these above

Availability & Irreversibility j

445,

446.

447.

448,

449,

2023

The absolute entropy is zero for all perfect crystalline
substances at absolute zero temperature. This
statement is known as (AE (GWSSB), Class-2, 2023)

(A) The zeroth law of thermodynamics
(B) The first law of thermodynamics
(C) The second law of thermodynamics
(D) The third law of thermodynamics

The criterion of reversibility of a cycle is provided by:
(DEE (GWSSB), Class-2, 2023)

(A) Clausius inequality (B) Heat Engine
(€) (D)

The maximum useful work that is obtainable in a

Reversible
adiabatics

Reversible
isotherms

process in which the system comes to equilibrium
with surrounding is: (DEE (GWSSB), Class-2, 2023)
(A) Availability of a given system
(B) Anergy of a given system
(C) Mechanical work of a given system

(D) Kinetic energy of a system
2021

The difference between the reversible maximum
work and the actual work is called

(AE (GMB), Class-2, 2021)

(A) Availability (B) Unavailability

(C) Reversibility (D)
The criterion of reversibility of a cycle is provided by:
(EE (GWSSB), Class-1, 2021)

(A) Clausius inequality

(B) Heat Engine

[rreversibility

(C) Reversible isotherms

(D) Reversible adiabatics

437) C 438) B 439) A 440) D 441) B 442) A 443) C 444) C 445) D 446)

449) A

A 447) A 448) D
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Air Standard Cycle

)

2024

Internal Combustion Engine'\

6. A four-stroke petrol engine theoretically operates on

(DEE (GWRDC), Class-2, 2024)
(A) Otto Cycle
(C) Joule Cycle

(B) Brayton Cycle
(D) Bell Coleman Cycle

1. A diesel engine has a compression ratio of 16 and cut-
off takes place at 6% of the stroke. What will be the 2023
cut-off ratio? (DEE (GWRDC), Class-2, 2024) 7. Which one of the following is NOT a necessary
(A) 1.5 (B) 1.9 assumption for the air-standard Otto cycle ?
© 25 (D) 2.9 | ‘ (AE (GWSSB), Class-2, 2023)
2 ffkn ideal gas with hee?t capacity ratio of 2 is llS('?d'in an (A): il procese@NapiNbdtls intermally as well 25
ideal Otto cycle which operates between minimum :
) externally reversible.
and maximum temperatures of 200 K and 1800 K.
What is the compression ratio of the cycle for (B) Intake and exhaust processes are constant
maximum work output? volume heat rejection processes.
(DEE (GWRDC), Class-2, 2024) (€) The combustion process is a constant volume
(A) 15 (B) 2 heat addition process.
(C) 3 (D) 4 (D) The working fluid is an ideal gas with constant
3. Stirling cycle has these processes specific heats.
(DEE (GWRD(), Class-2, 2024) 8. The compression ratio for petrol engines is
(A) Two reversible isobarics and two reversible (AE (GWSSB), Class-2, 2023)
isotherms (A) 3to6 (B) 5t08
(B) Two reversible isobarics and two reversible (€) 15t0 20 (D) 20 to 30
i 9. The Otto cycle is an air standard cycle of spark
(C) Two reversible isochores and two reversible T g 9: . y y P
sotherms ignition engine. The sequence of first four processes of
) o o : the engine is (AE (GWSSB), Class-2, 2023)
(D) Two reversible isochores and two reversible _ _ )
isentropics (A) Intake, Expansion, Combustion, Compression
4. The air standard efficiency of the Otto cycle is (B) Intake, Combustion, Compression, Expansion
(DEE (GWRDC(), Class-2, 2024) (C) Intake, Compression, Combustion, Expansion
(A) n=1—r"1 B) n=1- 1 (D) Intake, Combustion, Expansion, Compression
" = 10. An otto cycle has maximum temperature of heat
€ n=1- 1 (D) n=1-rY addition at 1200 K and exhaust temperature of 600 K?
5. For same output, same speed and same compression At beginning Of' clompression, the prf:ssure and
ratio, the thermal efficiency of a two-stroke cycle temperatlilre of .alr 15.1 Bar and 27 C: F.*'md out the
petrol engine as compared to that for four-stroke compression ratio of air. Assume y for air is 1.4
cycle petrol engine is (DEE (GWRDC), Class-2, 2024) (AE (GWSSB), Class-2, 2023)
(A) More (B) Less (A) 3.65 (B) 5.65
(C) Same (D) None of the above (C) 4.66 (D) 8.65
1 B 2) €C 3) €C 4 B 5 B 6 A 7) B 8 B 9 € 10) B




219.

220.

221,

222.

223.

224.

225.

226.

227.

228.

The air standard efficiency of diesel cycle compared to
otto cycle, for a give compression ratio is
(IMV- Class 2 (AUTO), 2012)

(A) Less (B) More

(C) Same (D) Unpredictable
The pressure at the end of the compression in case of
motor car (S.I. Engine) is of the order of
(IMV- Class 2 (AUTO), 2012)

(A) 7 bar (B) 0bar

(C) 15.5bar (D) 20 bar

The increase in the cut-off ratio of a Diesel cycle, with
fixed compression ratio would
(IMV- Class 2 (AUTO), 2012)

(A) Decrease m.e.p (B) Increase m.e.p
(D) None of above

The compression ratio used in a high speed C.I. Engine
is of the order of(IMV- Class 2 (AUTO), 2012)

(A)4 (B) 8 () 12 (D) 20
The best possible location for the spark plug is
(IMV- Class 2 (AUTO), 2012)

(A) Near the inlet valve

(B) Near the exhaust valve

(C) Atthe centre of the cylinder head

(D) Any place of the combustion chamber

(C) Keep same m.e.p

A square engine is an engine having
(IMV- Class 2 (AUTO), 2012)

(A) Cylinders of square cross section

(B) Combustion chamber of square section

(C) Bore and stroke equal

(D) None of these
Exhaust valve face angle is generally
(IMV- Class 2 (AUTO), 2012)

(A) 30° (B) 45° (C) 60° (D) 75°
The piston speed in m/min of an L.C. Engine is given
by (IMV- Class 2 (AUTO), 2012)

(A) LN/30 (B) 2LN

(C) LN (D) LN/4

{2

Internal combustion engine » 415

(A) Constant volume (B) Constant pressure

(C) Constant temperature (D) None of the above

229. In case of diesel cycle, expansion ratio is

(IMV- Class 2 (AUTO), 2012)
(A) More than compression ratio
(B) Less than compression ratio
(C) Equal to compression ratio
(D) None of the above

. If the compression ratio of an engine working on otto

cycle is increased from 5 to 7, the percentage
increased in air standard efficiency will be
(IMV- Class 2 (AUTO), 2012)

(A) 2% (B) 4%

(C) 8% (D) 14%

. Otto cycle efficiency is higher than diesel cycle

efficiency, for the same compression ratio and heat
input because, in otto cycle
(IMV- Class 2 (AUTO), 2012)

(A) Combustion is at constant volume

(B) Expansion and compression are isentropic

(C) Maximum temperature is higher

(D) Heat rejection is lower

. On which of the following cycles most of high speed

engine operated? (IMV- Class 2 (AUTO), 2012)
(A) Two stroke cycle (B) Carnot cycle

(€) Diesel cycle (D) Dual cycle

Carburetion & Injection )

2024

233. Inadiesel engine, the duration between the time of

injection and time of ignition is called

(DEE GWRDC), Class-2, 2024)
(A) Period of ignition (B) Explosion period

(C) Pre-ignition period (D) Delay period
2023

The efficiency of the otto cycle with the increase of 234. Airlockin fuel line will cause

expansion ratio, (IMV- Class 2 (AUTO), 2012)
(A) Increases (B) Decreases
(C) Remains constant (D) None of these above

In case of diesel cycle, the heat supplied to the
working substance at (IMV- Class 2 (AUTO), 2012)

(AE (GWSSB), Class-2, 2023)
(A) Engine idling high
(B) Injector pressure is too high
(C) Late starting and erratic running

(D) Excess delivery from FI pump

{219) A 220) A 221) B 222) D 223) B 224) C 225) B 226) B 227) A 228) B 229) B 230) D

231) D 232) D 233) D 234) C

|
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508.

5009.

510.

511.

512.
513.
514.

515.

i

516.

Out of the following variables, which one has

predominant effect on detonation in the S.I. Engine? ¢~

(IMV- Class 2 (AUTO), 2012)
(A) Compressionratio (B) A/F ratio
(C) Spark timing (D) Speed
Due to which of the following violent sound pulsations

within the cylinder of an Engine are caused? (IMV-

Class 2 (AUTO), 2012)
(A) Pre-ignition (B) Detonation
(C) Heavy super charging (D) Heavy turbulence

The most popular firing order in the four- cylinder in
line I.C. Engine is (IMV- Class 2 (AUTO), 2012)

(A) 1-2-3-4 (B) 1-3-2-4 (C) 1-3-4-2 (D) 1-2-4-3
In a Diesel engine the duration between the time of
injection and time of ignition is called.

(IMV- Class 2 (AUTO), 2012)
(B) Period of ignition
(D) Spill cut off

By reducing compression ratio of the C.I. Engine its
knocking tendency will (IMV- Class 2 (AUTO), 2012)

(A) Increase (B) Decrease

(C) Nottake place (D) None of above
The exhaust valve usually starts opening
(IMV- Class 2 (AUTO), 2012)

(A) AtBDC (B) AtTDC

(C) Before BDC (D) Before TDC

Which one has maximum resistance to detonation?
(IMV- Class 2 (AUTO), 2012)

(A) Alcohol

(C) Toluene
The most popular firing order in six- cylinder S.I.
Engine is (IMV- Class 2 (AUTO), 2012)

(A) 1-2-3-4-5-6 (B) 1-3-5-4-6-2

(C) 1-3-6-5-4-2 (D) 1-5-3-6-2-4

(A) Period of injection
(C) Delay period

(B) Benzene

(D) Iso-octane

Fuel & Emission Analysis j

2023

Which of these properties specifies the minimum
temperature at which fuel oil can be ignited?
(DEE (GWSSB), Class-2, 2023)

(A) Pour point (B) Flash point

(C) Heating value (D) Viscosity

518.

519.

520.

521.

522.

523,

524,

525.

Internal combustion engine » 435

2022
The case with which a liquid changes to a vapour is
called its (PSI- MT(TRB), 2022)
(A) Vapourability
(C) Viscosity

(B) Boiling point
(D) Volatility
2021
Which of the following is called the secondary air
pollutant? (DEE (GMC), Class-2, 2021)
(A) Sulphur Dioxide (B) Ozone
(C) Carbon Monoxide (D) Nitrogen Dioxide
What factor affects diesel smoke?
(DEE (GMC), Class-2, 2021)
(A) Mass (B) Volatility
(C) Volume (D) Humidity
The fuel which detonates easily is:
(DEE (GMC(), Class-2,2021)
(A) N-heptane (B) Iso-octane
(C) Benzene (D) Alcohol

The device used to reduce the exhaust noise is known
as: (DEE (GMC), Class-2, 2021)

(A) Exhaust Manifold (B) Muffler
(C) Tail pipe (D) None of the above

Which of the following particles is called the
particulate pollutants? (DEE (GMC), Class-2, 2021)

(A) Ozone (B) Radon

(C) Fly Ash (D) Ethylene
Smoke, fumes, ash, dust, nitric oxide and sulphur
dioxide are the main sources of ______

(DEE (GMC), Class-2, 2021)
(A) Primary Pollutants
(B) Secondary pollutants
(C) Bio-Degradable Pollutants
(D) None of the above

The lowest temperature at which the oil ceases to flow
when cooled is known as (DEE (GMC), Class-2, 2021)
(A) Flash point (B) Fire point
(€) Cloud point (D) Pour point
The function of automobile catalytic converter is to
control emissions of: (DEE (GMC), Class-2, 2021)
(A) Carbon dioxide and hydrogen
(B) Carbon monoxide and hydrogen
(€) Carbon monoxide and carbon dioxide

(D) Carbon monoxide and nitrogen dioxide

520) A 521) B 522) C 523) A 524) D 525) B

(508) D 509) B 510) C 511) C 512) A 513) C 514) D 515) D 516) B 517) D 518) B 519) B




10|\ Heat &MassTransfer \

Conduction j

L

2024

1. A sphere, a cube and a disc, all of the same material,

quality and volume are heated to 900 K and left in air.
Which of these have the lowest rate of cooling?

(DEE (GWRDC(), Class-2, 2024)

(A) Cube

(B) Disc

(C) Sphere

(D) All will have the same rate of cooling
. Fourier’s law of heat conduction is valid for
(DEE (GWRDC), Class-2, 2024)

(A) One dimensional cases only

(B) Two dimensional cases only

(C) Three dimensional cases only

(D) Irregular surfaces
. In convection heat transfer from hot flue gases to
water tube, even though flow may be turbulent, a
laminar flow region (boundary layer of film) exists
close to the tube. The heat transfer through this film
takes place by (DEE (GWRDC), Class-2, 2024)

(A) Convection

(B) Radiation

(C) Conduction

(D) Both convection and conduction
. Thermal conductivity of solid metals with rise in
temperature normally
(DEE (GWRDC), Class-2, 2024)

(A) Increases (B) Decreases
(C) Remains constant (D) Unpredictable

2023

. A stainless-steel tube (thermal conductivity = 19
W/mK) of 2 c¢cm internal diameter and 5 cm outer

diameter is insulated with 3 cm thick asbestos
(thermal conductivity = 0.2 W/mK). If the temperature
difference between the inner most and outermost
surfaces is 600°C, the heat transfer rate per unit length
is (DEE (GWSSB), Class-2, 2023)

(A) 0.94W/m (B) 9.44W/m

(C) 944.7W/m (D) 9447 W/m

. Two walls of same thickness and cross-sectional area,

have thermal conductivities in the ratio of 4:1. If the
same temperature difference is maintained across the
two faces of both the wall, what is the ratio of heat
flow Q1:Q27 (DEE (GWSSB), Class-2, 2023)

(A) 2 (B) 4

(C).1/2 (D) 1/4

. For a given heat transfer rate and for the same

thickness, the temperature drop across the material
will be maximum for: (DEE (GWSSB), Class-2, 2023)
(A) Copper

(C) Aluminum

(B) Steel
(D) Glass wool

. A composite wall of surface area 1 m? has three layers

of thickness 0.3 m, 0.2 m, and 0.1 m and has thermal
conductivities 0.6, 0.4, and 0.1 W/m°C, respectively.
There is no generation of thermal energy within the
wall. If the inner and outer temperatures of the
composite wall are 1840°C and 340°C, respectively,
the rate of heat transfer through this wall is:

(AE (GWSSB), Class-2, 2023)

(A) 0.75 kW
(C) 7.5kW

(B) 0.150 kW
(D) 1.5 kW

. The critical radius of insulation for asbestos with

thermal conductivity, k=0.17 W/m°C surrounding a
pipe and exposed to a room air at 25°C with heat
transfer coefficient h = 4.0 W/m2 °C will be :

(AE (GWSSB), Class-2, 2023)

(A) 425cm (B) 5.8cm
(C) 7cm (D) 83
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m Refrigeration & Air Conditioning \

@.l Heat Pump & Refrigeration Systen@

2024

1. The C.O.P. of the refrigeration cycle with increase in

evaporator  temperature, keeping  condenser
temperature constant, will (DEE (GWRDC), Class-2,
2024)

(A) Increase (B) Decrease

(C) Remains unaffected (D) Unpredictable
The ideal gas-refrigeration cycle is the same as the
(DEE (GWRDC), Class-2, 2024)

(A) Brayton cycle

(B) Reversed Brayton cycle

2022

An air preheater is installed ...............
(GMRC SC/T0,2022)
(A) between the economiser and chimney
(B) before the super heater
(C) before the economiser
(D) none of the above

A refrigerator operates between temperature limits

of—23°C and 27°C. If the heat rejection is 1.85 KkJ/s.

What is the power required to pump this heat out?

(GSECL JE (Shift 1), 2022)
(A) 0.5kW

(C) 0.37 kW

(B) 0.74 kW
(D) 1.37 kW

2021

(C) Vapour compression refrigeration cycle 9. A Carnot heat pump works between temperature
(D) Vapour absorption refrigeration cycle limits of 2772 C and 27° C. Its COP is
3. Which of the following is NOT a component of the Bell (AIMV, Class-3, 2021)
Coleman cycle? (DEE (GWRDC), Class-2, 2024) (A) 1108 (B) 1.2 (C) 2.2 (D) 9.26
(A) Condenser (B) Compressor 10. A heat pump for domestic heating operates between a
(C) Cooler (D) Expander cold system at 0° C and the hot system at 60° C. What
4. 3 TR is equivalent to how much of cooling effect ? is _the mit_‘nimum electric power consumption if the heat
. rejected is 80000 k] /hr? (AIMV, Class-3, 2021)
(AMC TS (Light), 2024) (A) 2 kW (B) 3 kW
(A) 10 KJ/sec (B) 7KwW (©) 4kW (D) 5 kW
(€) 105 KW _ _ (D) 5K sec _ 11. In ST unit, one ton of refrigeration is equal to
5. For Ammonia refrigeration system, the pipe for (IMV, Class-2, 2021)
Carrying refrigerant shall be made of following (A) 210]/min (B) 21 kJ/min
material ? (AMC TS (Light), 2024) (C) 21]/min (D) 210 kj/min
(A) Aluminium 12. 1 tonne of refrigeration is equal to
15 G (AE (GMC), Class-2, 2021)
(€) Copper (A) 21k]/min (B) 210 kJ/min
(D) Steel or wroughtiron (C) 420 KkJ/min (D) none of the above
2023 2019
6. A refrigerator, whose coefficient of performance is 5, 13, An industrial heat pump operates between the
extracts heat from the cooling compartment at the temperatures of 27°C and -13°C. The rates of heat
rate of 250 J/cycle. The amount of heat discharged to addition and heat rejection are 750 W and 1000 W
the room percycleis (AE (GWSSB), Class-2,2023) respectively. The COP for the heat pump is
(A) 300] (B) 50] (AE-Narmada - Class 2, 2019)
(€) 250] (D) 200] (A) 75 (B)65 (C) 40 (D) 3.0
1} A 2) B 3) A 4 C 5 D 6 A 7) A 8 € 99 C 100 C 11) D 12) B

13) C
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@.1 Automobile History & Component%

12|\ Automobile Engineering \

Engine pistons are generally made of aluminium
alloy because: (DEE (GMC), Class-2,2022)

(A) Ithasless wear (B) Itislighter

2023 (C) Itisstronger (D) It absorbs shocks
1. Which of the following is the standard format for ~ 8. Inwhich engine, valves are used?
recording defects in a vehicle at a service station? (AE (DEE (GMC(), Class-2, 2022)
(GWSSB), Class-2, 2023) (A) 2-Stroke engine (B) 4-Stroke Engine
(A) Job card (B) Vehicle manual (C) Both (D) None
(C) Logbook (D) Maintenance manual 9. Speed governor is required for:
2. Which one of the following is suitable reason for DEE (GMC), Class-2, 2022)
engine overheat? (AE (GWSSB), Class-2, 2023) (A) Stage carriage (B) Two wheelers
(A) Clogged radiator core (C) Police vehicles (D) Ambulance
(B) Low idle speed setting 10. Which among the following is an autonomous
(C) Excessive valve clearance delivery vehicle? (DEE (GMC), Class-2, 2022)
(D) Too high viscosity of oil . ero (B) Zenbo
(C) Nova5 (D) Nuro R2
2022 11, Who invented first self driven car?
3. The material used for the piston of modern (DEE (GMC), Class-2, 2022)
passenger cars are (PSI- MT(TRB), 2022) (A) Gruebler owen (B) Joseph Henry
(A) Brass pistons (C) Norman Bel Geddes (D) Walther Bothe
(B) Castiron pistons 2021
5] Al s 12. Material used for crankshaft of I.C. engine is
() reclpistons (AE (GMC), Class-2,2021)
4. Vehicle rolls due to which reason ? (A) mild steel (B) aluminium alloy
(PSI- MT(TRB), 2022) (C) plain carbonsteel (D) forged steel
(A) Engine Thrust (B) Gravitational pull 13. Gudgeon pin is used to connect which parts of the I.C.
(C) Centrifugal Force (D) Road Resistance engine? (AE (GMC), Class-2, 2021)
5. Aluminium cylinder blocks require: (A) crank and connecting rod
(DEE (GMC), Class-2, 2022) (B) crank shaft and flywheel
(A) No liners (B) Brass liners (C) crank and piston
(C) Stainless Steel liners (D) Cast Iron Liners (D) connecting rod and piston
6. Connecting Rod is attached to the piston by the: 14. Lower ring of the piston is called as
(DEE (GMC), Class-2, 2022) (AE (GMC), Class-2, 2021)
(A) Rod Cap (B) Piston pin (A) compression ring (B) expansion ring
(C) Cap Bolt (D) Cap Roller bearing (C) oilring (D) any of these
1) A 2) A 3) C 49 D 5 D 6) B 7) B 8 B 9 A 100 D 11) C 12) D
13) D 14) C

|
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166. The relation between engine rpm N and vehicle
speed V in km/hr given by, Where G is overall gear
ratio and r is effective wheel radius in meter

(GSSSB - ITI (AUTO), 2015)
(A) N=V{26.5*G}/r  (B) N=V{2.65*G}/r
(C) V=N{265*G}/r (D) V=N (2.65*G}/r

167. The speedometer drive is fitted to

(GSSSB - ITI (AUTO), 2015)
(A) Gear box input shaft
(B) Gear box counter shaft
(C) Gear box output shaft
(D) Top gear shaft

2012

168. Cam shaftin an engine is always mounted
(IMV- Class 2 (AUTO), 2012)

(A) Parallel to the crank shaft

(B) Perpendicular to the crank shaft

(C) Inclined to the crank shaft

(D) None of these

The gear two in the differential unit of a passenger
car is of the order of (IMV- Class 2 (MECH), 2012)

(A) 1:2 (B) 3:1
() 2:1 (D) 8:1

169.

170. In automobiles, the power of transmitted from gear

box to differential though
(IMV- Class 2 (MECH), 2012)
(A) Universal joint (B) Hooke’s joint
(C) Knuckle joint (D) Oldham'’s coupling
Central portion of a propeller shaft is made from a
(IMV- Class 2 (AUTO), 2012)
(A) Steel shaft (B) Gun metal shaft
(C) Steel tube (D) Castiron rod

The drive from the gear box to the rear axle is taken
by (IMV- Class 2 (AUTO), 2012)

(A) Clutch
(C) Propeller shaft

171.

172.

(B) Universal joint
(D) Differential gear
173. The dynamo in automobile

(IMV- Class 2 (AUTO), 2012)

174,
175.

176.

Lo

17

178.

179.

Automobile Engineering » 529

(A) Converts mechanical energy into electrical
energy

(B) Continually recharge the battery
(C) Acts as reservoir of electrical energy
(D) None of these

How many gear boxes are used in four wheel drive?
(IMV- Class 2 (AUTO), 2012)

(A) Two (B) Three

(C) Four (D) Six
Automobiles gears are generally made of
(IMV- Class 2 (AUTO), 2012)

(A) Castiron (B) Stainless steel

(C) Alloy steel (D) Mild steel
The purpose of gearbox in an automobile is to
(IMV- Class 2 (AUTO), 2012)

(A) Vary the torque

(B) Vary speed

(C) Disconnect the road wheels from the engine

when desired

"In the automobile, the power train carries the

(D) Provide permanent speed reduction

Steering

2022

engine power from the engine to the rear wheels.
The power train includes the clutch propeller shaft,
differential and .....? (PSI- MT(TRB), 2022)

(A) Frontaxis
(C) gear box

(B) Steering gear
(D) Chassis
Caster is defined as the inclination of
(PSI- MT(TRB), 2022)
(A) Front wheel to the vertical
(B) The king pin axis in the fore and aft plane
(C) The king pin axis in the transverse vertical
plane
(D) The axis of stub axle to the horizontal
Ackermann steering gear consists of
(DEE (GMC), Class-2, 2022)
(A) sliding pairs (B) turning pairs

(C) rolling pairs (D) higher pairs

166) B 167) C 168) A 169) B 170) B 171)
178) C 179) B

C 172) C 173) B 174) A 175) C 176) A 177) C J




556 4 Yuva Upnishad Publication

579. The colour of positive plate of lead acid battery - .
(IMV- Class 2 (AUTO), 2012) 12.9 Miscellaneous
(A) Brown (B) Grey 2022
(C) White (D) Black . _ _
588. Major constituent of CNG (Compressed Natural Gas)
580. Which of the following types of car batteries are is: (DEE (GMC), Class-2, 2022)
generally used in India? (A) Butane (B) Propane
(IMV- Class 2 (AUTO), 2012) (C) Ethane (D) Methane
ead acid battery ry battery . ich one of the following is a greenhouse gas
(A) Lead acid batt (B) Dry batt 589. Which f the foll NOT h
(C) Nickel-cadmium (D) Nickel-iron battery found naturally in the atmosphere?
- (DEE (GMC), Class-2, 2022)
581. Which capacity of batteries are generally used in (A) Nitrogen Oxide (B)-Carbon dioxide
automobiles? (IMV- Class 2 (AUTO), 2012) (C) Methane (D) Ozone
(A) 6v (B) 12v 590. Hybrid vehicles convert energy that is normally lost
(C) 24v (D) 48v through braking into electrical energy. What is the

term that is used for this recycling of energy?
(DEE (GMC), Class-2, 2022)

(A) Perpetual motion (B) Regenerative
breaking

582. For identification, the colour of tail lights in a car is
(IMV- Class 2 (AUTO), 2012)
(A) White (B) Red
(C) Yellow (D) Green

583. The type of reflector used for automobile head lamps
is (IMV- Class 2 (AUTO), 2012)

(A) Spherical (B) Parabolic
(C) Hyperbolic (D) None of these

584. The frequency of light per minute flashing in a
direction indicator is about

(C) Kinetic conversation (D) Hybrid archamy
591. What does PHEV stand for?
(DEE (GMC), Class-2, 2022)
(A) Plug-in Hybrid Electronic Vehicles
(B) Plug-in Hybrid Electric Vehicles
(C) Plug-out Hybrid Electronic Vehicles

(IMV- Class 2 (AUTO), 2012) (D) Plug-out Hybrid Electric Vehicles
(A) 8 (B) 80 592. Advantages of lithium batteries
(C) 800 (D) None of these (DEE (GMC), Class-2, 2022)
(A) Light weight (B) Compact

585. Gap between the two electrodes of spark plug is
(IMV- Class 2 (AUTO), 2012)
(A) 1.2 mm (B) 2.5 mm
(C) 0.526 mm (D) 0.625 mm

586. Which of the following acids is used in Automobile
battery? (IMV- Class 2 (AUTO), 2012)

(A) Hydrochloricacid  (B) Nitric acid
(C) Sulphuric acid (D) None of the above
587. Inacycle, the spark lasts roughly for

(C) Low maintenance (D) All of the above

593. Which of the following is not an example of a fuel
cell? (DEE (GMC), Class-2,2022)

(A) Hydrogen-oxygen cell

(B) Methyl-oxygen-alcohol cell
(C) Propane-oxygen cell

(D) Hexanone-oxygen cell

594. The magnetic field required for starting motor
operation is provided by the

(IMV- Class 2 (MECH), 2012) (DEE (GMC), Class-2, 2022)
(A) 0.0001s (B) 0.001s (A) Armature (B) Field windings
(C) 0.01s (D) 0.1s (C) Solenoid (D) None of the above

579) A 580) A 581) B 582) B 583) B 584) B 585) D 586) C 587) B 588) D 589) A 590) B
591) B 592) D 593) D 594) B
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E] Power Plant Engineering \

. 6. Locomotive type boiler is
@.1 Power Plant Components j (DEE (GWRDC), Class-2, 2024)
(A) Horizontal multitubular water tube boiler
gid (B) Water wall enclosed furnace type
. In which part of the thermal power plant, the steam (C) Vertical tubular fire-tube boiler
pressurels lessthatvthatof theatmosphere 7 (D) Horizontal multitubular fire-tube boiler
(AMC TS g, 2024 7. Lancashire boiler is of
(A) Turbine (B) Boiler (DEE (GWRDC), Class-2, 2024)
(C) Condenser (D) Superhearter (A) Stationary fire-tube type
. The correct identities of the four control valve types (B) Horizontal type
shown below are (in order from left to right): (C) Natural circulation type
(AMC TS (Light), 2024) (D) All of the above
CNCNCN N 2023
é | ‘ | |J/| 8.. Evaporative type of condenser has
(AE (GWSSB), Class-2, 2023)
(A) Globe, Butterfly, Disc, Ball (A) Steam in pipes surrounded by water
(B) Ball, Disc, Butterfly, Globe (B) Water in pipes surrounded by steam
(C) Ball, Gate, Butterfly, Plug () Either(a)ar(B]
(D) Plug, Slide, Rotary, Ball L) Nomeohohecaong
9. Which type of compressor is used in a gas turbine
. Which of the following valve is known as a safety plant? (AE (GWSSB), Class-2, 2023)
valve? (AMC TS (Light), 2024) , .
(A) Reciprocating compressor
(5 Refievalye (B) Screw compressor
(B) Altitude valve (C) Multistage axial flow compressor
(C) Pressure relief valve (D) Either Reciprocating compressor & Screw
(D) Scour valve compressor
. What is the function butterfly valve 10. Artificial draught is produced by
(AMC TS (Light), 2024) (AE (GWSSB), Class-2, 2023)
(A) On/off control (B) Flow regulation (A) Induced fan (B) Forced fan
(C) Pressure control (D) Hydraulic control © ;nduced and forced.(D) All of the above
. The impurities are removed from the boiler with the 11, Econo:ilser ——r
help of (DEE (GWRDC), Class-2, 2024) (AE (GWSSB), Class-2, 2023)
(A) stop valve (B) blow-off cock (A) Air (B) Feed water
(C) safety valve (D) fusible plug (C) Flue gases (D) All of the above
1) € 2) € 3) C 4 B 5 B 6 D 79 D 8 A 9 C 100 b 11) B
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{ 14.1

Forecasting

2022

1. Which of the following is NOT a quantitative approach

for forecasting? (GSECL JE (Shift 1), 2022)
(A) Delphi method
(B) Pastaverage
(C) Regression method

(D) Moving average method
2018

. For a product, the forecast and the actual sales for
December 2002 were 25 and 20 respectively. If the
exponential smoothing constant («) is taken as 0.2,
then forecast sales for January, 2003 would be:
(ARTO, Class-2 (MECH) 2018)

(A) 21 (B) 23

(C) 24 (D) 27

2017

. In an exponentially weighted moving average, the
weight of the demand of past periods

(ARTO - Class 2 (MECH), 2017)
(A) Increase as age of the data increases
(B) Increases as age of the data decreases
(C) Decreases as age of the data increases
(D) How no relationship with age of the data
. Rolling horizon in forecast is used for
(ARTO - Class 2 (MECH), 2017)
(A) Allowing same length of forecast horizon by

easily adding a new periods when one period is
over

(B) Easy updating of changes and maintaining same
length of forecast horizon by adding a new
period when one period is over.

Industrial Engineering \

(C) Easy updating of changes and there is no
addition of a new period

(D) Different reasons other than the above

2016

5. The demand and forecast for February are 12000 and

7

8.

10275
smoothing method with smoothing co - efficienta =
0.25, forecast for the month of March is

(ARTO - Class 2 (MECH), 2016)

(A) 431 (B) 11000
(C) 9587 (D) 10706

A mathematical technique for forecasting demand
that the
independent that causes demand to behave in a linear
manner is (IMV- Class 2 (MECH), 2016)

respectively. Using single  exponential

dependent variable demand to an

(A) Correlation analysis
(B) Exponential smoothing
(C) Linear regression

(D) Weighted moving average
2012

Who among the following is known as ‘Father of
Industrial Engineering”?
(IMV- Class 2 (MECH), 2012)
(A) Gilberth (B) Gantt
(C) Taylor (D) Newton
The slope of the direct cost curve is equal to
(IMV- Class 2 (MECH), 2012)
(A) the ratio of increase in cost to decrease in time

(B) the ratio of decrease in time to increase in cose

(C) one minus the ratio of increase in cost to
decrease in time

(D) one plus the ratio of increase in cost to decrease
in time

1) A 2) C 3) C 4 B

5)

D 6 C 7) B 8 A
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2023

Isometric drawings are often used by to help

illustrate complex designs.
(DEE (GWSSB), Class-2, 2023)
(A) Mechanical engineers
(B) Piping drafters
(C) Aerospace engineers
(D) All of the above

2021

How many pairs of parallel lines are there in a regular
pentagon ? (AIMV, Class-3, 2021)

(A) 0 (B) 1
(€) 2 (D) 5

. The second step in drawing a polygon is to divide the

semicircle into the number of____the polygon has.
(AIMYV, Class-3, 2021)
(A) Vertices
(C) Diagonals

(B) Edges

(D) Sides

When the line is parallel to VP and perpendicularto HP,
we can get its true length in - (AIMV, Class-3, 2021)
(B) Side view

(D) Topview

(A) Front view

(C) Both (A) and (B)
The development of cylinder is a -
(AIMV, Class-3, 2021)

(A) Rectangle

(C) Ellipse
Which is correct dimensions of A2 sheet (mm x mm)
(AAE (GMC), Class-3, 2021)

(A) 841x 1189 (B) 594 x 841

(C) 420 x 594 (D) 210 x 297
In first angle projection method which is wrong
statement? (AAE (GMC), Class-3, 2021)

(A) planis placed below reference line

(B) Circle
(D) None of the mentioned

(B) side view is placed adjacent to FV
(C) recommended by Bureau of Indian Standards
(D) none of the above

10.

11.

12.

13.

14.

Engineering Graphics \

If an isometric drawing is made by using isometric
scale, then the drawings are called
(AAE (GMC), Class-3, 2021)
(A) isometric projection (B) isometric view
(C) isometric perception
Out of the following which is not the line type?
(AAE (GMC), Class-3, 2021)
(A) long break line (B) leader line

(C) construction line (D) none of the above

(D) orthographic view

In third angle projection method which is the correct
statement? (AAE (GMC), Class-3, 2021)

(A) Elevation is placed below reference line
(B) Elevation is placed above reference line
(€) Plan is placed below reference line
(D) Anything can be possible
The locus of a point on the circumference of a

circle, which rolls without slipping on a fixed
straight line, is known as

(DEE (GWSSB), Class-2, 2021)
(A) involute (B) cycloid
(C) hypo-cycloid (D) epicycloid

2019

Scaling factors are always positive. Negative scale
factors produce . (AE-Narmada - Class 2, 2019)

(A) Reflection (B) Crap
(C) Zoom (D) Protrusion

The completeness and unambiguity of a solid model
are attributed to fact that: Database stores both
and_ information. (AE-Narmada - Class 2, 2019)

(A) Geometry
mathematical

and (B) Geometry and
topology
(D) Design and data

Drawing pencils are graded according to increase in
relative (AIMV- Class 3 (MECH), 2019)

(A) diameter
(C) length

(C) Pictorial and size

(B) sharpness
(D) hardness

|

1)

13) B

D 2) A 3)
14) D

D 4 C 5 A 6 C 790 D 8 A 9 D 100 A 11) B IZJAJ
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2024

A rotor installed in a fixed orientation with the swept
the perpendicular to the pre domiinate is called (AMC
TS (Light), 2024)

(A) Anemometer
(C) blades

Which of the following will mill runs independently of
th direction of the wind? (AMC TS (Light), 2024)

(A) Propeller type

(B) nacelle
(D) Yaw fixed Machines

(B) Sail type a jaran
(C) Darrieus type (D) Multi blade type

The amount of energy available in to of the wind
speed. the wind at any instant is proportional to

of the wind speed. (AMC TS (Light), 2024)
(A) Cube power
(B) Square root power
(C) Square power
(D) Cube root power

Solar radiation which reaches the surface without

scattering or absorbed is called (AMC TS

(Light), 2024)
(A) Infrared Radiation
(B) Beam Radiation
(C) Diffuse Radiation
(D) Ultraviolet Radiation

The complement of the zenith angle is (AMC TS
(Light), 2024)

(A) Solar azimuth angle
(B) Slope

(C) Surface azimuth angle
(D) Solar altitude angle

The most useful material for solar plate collector are

(AMC TS (Light), 2024)
(A) Liquid crystals (B) insulators

(C) semiconductors (D) metals

10.

11.

12.

13.

The device which is used in solar PV cell to convert
d.c. to a.c. is (AMC TS (Light), 2024)

(A) rectifier
(C) battery

(B) inverter
(D) Circuit breaker

Which of the following is a method for converting
biomass into usable energy? (AMC TS (Light),
2024)

(A) Photosynthesis
(C) Gasification

(B) Electrolysis
(D) Nuclear fission

What is the primary component of biomass that is

used for energy production? (AMC TS (Light),

2024)
(A) Carbon
(C) Nitrogen

(B) Hydrogen
(D) Water

The wind speed is measured using an instrument

called (AMC TS (Light), 2024)
(A) Tachometer (B) Hydrometer

(C) Anemometer (D) Manometer

2023

Which of the following is a renewable source of
energy? (DDISH, CLASS-I, 2023)

(A) Ocean currents
(C) Biomass

(B) Solar energy
(D) All of the above

2022

The power from the sun interceped by the earth is
approximately (in MW) (PSI- MT(TRB), 2022)

(A) 2.1 x 10% (B) 1.8 x 10
(C) 2.0 x 10 (D) 3.1x 10"

2021

Which type of energy is derived from heated ground ?
(AAE (GMC(), Class-3, 2021)

(B) wind

(D) hydroelectric

(A) geothermal
(C) tidal

|

1)

13) A
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g Engineering Mathematics\

2023

The existence of unique solution of the system 2x + 3y
—7z=6, x+y+7z=4,5x—y+puz=3depends on
(DEE (GWSSB), Class-2, 2023)

(A) BothAandp (B) ponly

(C) Aonly (D) Neither of them

x+2
H) is equal to
(DEE (GWSSB), Class-2, 2023)

(A) e (B) e

(€) e (D) None of the above
The type of the partial differential equation is

(DEE (GWSSB), Class-2, 2023)

Value of lim x—co (

(A) Parabolic (B) Elliptic

(C) Hyperbolic (D) Circular
If u= (x* + y2 + z%),then g = g is equal to
(DEE (GWSSB), Class-2, 2023)

(A) 4u (B) 2/u

(C) 2u (D) -u/4

How many solutions does the following system of
linear equations have?

- x+5y=-1,x-y=2,x+3y=3

(DEE (GWSSB), Class-2, 2023)
(A) Infinitely many  (B) Two distinct solutions
(C) Unique (D) None of the above

du du
then the value of x T + ya—y

VE- [y
Vit [y
(DEE (GWSSB), Class-2, 2023)

(A) 1/2 (B) 1

(@ o (D) -1
The rank of a 2 X 2 matrix C (= AB), found by
multiplying a non-zero column matrix A of size 2x1
and a non-zero row matrix B of size 1 X 2 is
(DEE (GWSSB), Class-2,2023)

If u=sin

8.

Consider the following statements in
orthonormal condition of vectors.

1. Vectors should be orthogonal
2. Each vector has unit length.
Which of the following is correct?
(DEE (GWSSB), Class-2,2023)
(A) 1Only (B) 2 Only

relations to

(C) Both1and?2 (D) Neither 1 nor 2

Stokes theorem connects
(DEE (GWSSB), Class-2, 2023)

(A) aline integral and a surface integral

(B) asurface integral and a volume integral

(C) aline integral and a volume integral

(D) gradient of a function and its surface integral

10. The family y=Ax+A' of curves is represented by

Al.

12.

13.

differential equation of degree
(DEE (GWSSB), Class-2, 2023)

(A) 1 (B) 2
(€ 3 (D) 4
lim x"e *is equal to(DEE (GWSSB), Class-2, 2023)
(A) o (B) 1
(C) n! (D) 0

Which of the following is false?
(DEE (GWSSB), Class-2, 2023)

(A) f(a)is an extreme value of f (x) if

(@=0

(B) Iff (a) is an extreme value of f (x), then f' (a) =

0

(C) If f (a) = 0 then f (a) is an extreme value of f

(x)
(D) None of these
The value of the integral Lzz % is
(DEE (GWSSB), Class-2, 2023)
(A) O (B) 0.25
€ 1 (D) o

|

(A) 0 (B) 1

(€) 2 (D) 4
1) B 2) C 3) A 4 B 5 C 6 C
13) D

7)

B 8 € 9 D 10) A 11)

D 12) DJ
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Electrical Engineering j

{in

2024

Miscellaneous

\

(B) Low valued
(C) Medium valued resistances
(D) All of the above

7. A 10 mA ammeter has a resistance of 100 (. It is to be
A delta connected load having a resistance of cach limb converted to a 50 mA ammeter. The value of shunt
is 10 €. Find the equivalent star connected a resistance resistance is: (AMC TS (Light), 2024)
of each phase in ohm. (A) 500 Q (B) 0.25 0
(AMC TS (Light), 2024) (€ 250 D) 250
(8):<0/ 3 abs (3} 10/3abm 8. High resistances are provided with a guard terminal.
(C) 30 ohm (D) 10 ohm This guard terminal is used to :
In a magnetic circuit, flux cuts across 200 turns at the (AMC TS (Light), 2024)
rate of 4 weber/second. The induced valtagesis: (AMC (A) Guard the resistance against stray electrostatic
TS (Light), 2024) fields
(A).800% (8] 50% (B)- Guard the resistance against overloads.
[y (D) 100V (C) Bypass the leakage current
In a Norton equivalent circuit of a given network, Iy = o Notte of the above
1: A, P}:NRE 1:]\1?3 ;Sar;‘d :L =2§24_Q FiRC)Ra-CurTeps 9. Anderson bridge is used to unknown:
thro ! ight),
VgkRl.L (Light) ) (AMC TS (Light), 2024)
(A)5A (B) 6.66 A _ .
(A) resistance (B) inductance
(C) 10A (D) 3.33A .
(C) frequency (D) capacitance
A three phase 400 V ac system is connected across a ] b i § = ]
delta connected load having load resistance of 100 2 10. urlng ¢ measuremen _0 a O“fy resistance um_ng a
potentiometer, the following readings were obtained:
per phase. If one of the phase of delta connected load A
. = il (AMC TS (Light), 2024)
experiences an open circuit then the power consumed )
by the load will be: (AMC TS (Light), 2024) 3.4V\?ltage drop across the low resistance under test:
(A) 1600 W (B) 4800 W ' _
2. Voltage drop across a 0.1 ) standard resistance: IV
(€) 3200% (D) 6400 W Calculate the value of unknown resistance.
In a R-L-C Series circuit, the factor condition is: of the (A) 0.04 Q) (B) 0.40
circui at resonance (AMC TS (Light), 2024)
_ . (C) 0.004 O (D) 0.0004 Q
(A) 0.9 lagging (B) Unity . _ . .
C . . 11. A substance which change its electrical resistance
(C) 0.9 leading (D) 0.5 lagging b flpiiated by likt o callisd
A Megger is used for measurement of i umlf}a SRR AR oAE
(AMC TS (Light), 2024) (AMCTS (Light),2024)
. . ) (A) Photoconductive (B) Photovoltaic
(A) High valued resistances, Particularly _ .
T T — (C) Photoelectric (D) Photosynthesis
1) B 2) A 3) D 4 C 5 B 6 A 7)) D 8 € 9 B 100 A 11) A




Miscellaneous Questions of the

2024

When a particle moves with a uniform velocity along a
circular path, then the particle has (AAE (GWRDC),
Class-3, 2024)

(A) tangential acceleration only

(B) centripetal acceleration only

(C) both tangential and centripetal acceleration

(D) none of the options
2023

According to the principle of transmissibility of forces,
the effect of force on a body is (DEE (GWSSB), Class-
2,2023)

(A) same at every point in its line of action

(B) different at different points in its line of
action

(€)

minimum when it acts at the centre of gravity
of the body

maximum when it acts at the centre of gravity
of the body

A framed structure is said to be perfect if the
following correlation exists between the number of
joints j and the number of members m (DEE
(GWSSB), Class-2, 2023)

(A) m=2j-3 (B) m=3j-3
(€C) m=2j-1 (D) m=j-2
The centre of gravity of plane lamina will not be at its

geometrical centre if it is a (DEE (GWSSB), Class-2,
2023)

(A) circle
(C) rectangle

(D)

(B) square
(D) right angled triangle

When a bullet is fired from a gun, it is recoiled in the
backward direction due to (DEE (GWSSB), Class-2,
2023)

Year 2023-24 Technical Exams

CHAPTER - 1 (Engineering Mechanics) 6.

10.

A sphere P impinges directly onto another identical
sphere Q at rest. If the coefficient of restitution is 0.5,
the ratio of velocities Vq/V,, after the impact would be
(DEE (GWSSB), Class-2, 2023)

(A) 1:1 (B) 2:1

(©) 3:1 (D) 2:3

“The algebraic sum of the resolved parts of a number
of forces, in a given direction, is equal to resolved part
of their resultant in the same direction”, The given
statement is true for (DEE (GWSSB), Class-2, 2023)

(A) Principle of Resolution (B) Parallelogram law

(C) Newton's law (D) None of these
During inelastic collision of two particles, which one
of the following is conserved? (DEE (GWSSB), Class-
2,2023)

(4)

(B)
Both linear momentum and kinetic energy

(€)
D) Neither

energy

Total linear momentum only
Total kinetic energy only

linear momentum nor Kinetic

A thin rod of length L and mass M will have what
moment of inertia about an axis passing through one
of its edges and perpendicular to the rod? (DEE
(GWSSB), Class-2, 2023)

(A) ML2/12 (B) MLz/16

(C) ML%/3 (D) ML%/9
Polar moment of inertia of a hollow circular shaft is
equal to (DEE (GWSSB), Class-2, 2023)

(A) m(D3-d3) /32 (B) m(D*-d4) /32

(C) m(D3-d3) /64 (D) m(D4-d4) /64

CHAPTER - 2 (Strength of Material)

11.

2024

Modulus of rigidity is (AAE (GWRDC), Class-3, 2024)
(A) Tensile stress / Tensile strain

(4) impulse (B) inertia (B) Tensile stress / Shear strain
© conserv:tlon of (D) conservation of (C) Shear stress / Shear strain
TRREERIEIT s (D) Shear stress / Tensile strain
1) B 2) A 3) A 4 D 5 € 6 C€C 79 A 8 A 9 C 100 B 11) C J
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