2007-2021

Previous Year
Solved Papers

3 ENGINEERS ACADEMY"

Your GATEway to Professional Excellence

»

\J
& IES * GATE * PSUs * JTO ¢ IAS * NET

SSC-J

STAFF SELECTION COMMISSION

JUNIOR ENGINEER

MECHANICAL ENGINEERING =

Subjectwise Objective Solved Questions <——————

English & Hindi Medium

IKey Features

<> SSC-JE (Prelims), State Engineering Services Examination.
<> RRB-JE, State JE/AE (RPSC, BPSC, UPPCL, PWD, PHED, WRD) & Other Govt. Exam.

<> Public Sector Examinations and other Competitive Examinations.

info@engineersacademy.org www.engineersacademy.org
National Board Helpline Number : + 91 809 4441777



Publisher and Distributor

Engineers Academy Publications

# 100-102, Ram Nagar, Bambala Puliya, Toll Tax,
TonR Road, Pratap Nagar, Jaipur (Rajasthan)-302033
E-Mail : engineers.academy.india@gmail.com

All Rights Reserved :
This booR or part there of cannot be translated or reproduced in any form (except for review or

criticism)without the written permission from the Publishers.

ISBN : 978-81-952208-3-0

First Edition
Second Edition
Third Edition
Fourth Edition
Fifth Edition
Sixth Edition

Without prior written permission of publisher and author, no person/publisher/institute should
use full part of the text/design/question/material of the booR. If any body/publisher/institute is
found in defaultlegal action will be taken accordingly.

Price : ¥ 1000.00

Although every effort has been made to avoid mistakRes and omissions, there may be possibility some mistakes been
leftinadvertently. This booRis released with the understanding that neither author nor publisher will be responsible in
any manner for mistaRes/premissions in the booR. Dispute, if any, shall be subject to Jaipur (Rajasthan) Jurisdiction
only.




Strength of Materials

1.

© ® N O U opr W N

=5

Machine Design

Theory of Machine

1.
2.

CONTENTS |

UNIT-I

01-104

Introduction

03-19

Axially Loaded Members .............

Shear Force and Bending Moment ..........

Stresses in Beams

cnee 20 = 31
32 - 43
44 - 53

Analysis of Stress and Strain .......ccocece....

Torsion of Shafts

54 - 62
63 - 74

Deflection of Beams

75-78

Theories of Failure

79 -82

Columns & Springs

83 -94

Thin and Thick Cylinders ...

Strain Energy

95 - 99
100 - 104

UNIT-II

105-150

Design against Static and

Fluctuating Loads

107 - 109

Joints : Welded, Riveted
and Threaded

1o - 117

Shafts, IKeys and Coupling ..o,

Friction Clutches Springs

and Brakes

118 - 122

123- 130

Belt and Chain Drives ...,

Gears

131 = 142
143 - 145

Rolling and Sliding Contact Bearing....

UNIT-III

146 - 150

151-232

Analysis of Planar Mechanisms .............

Dynamics Analysis of Slider

Crank Mechanism

153 - 179

180 - 188

© N o U os oW

Fluid Mechanics

o bk W

~

Thermodynamics

1.

Gear and Gear Trains ...

e 189 = 201

Governer & CAMS

Balancing

202 - 213
214- 215

Mechanical Vibrations .............

Flywheels

e 216 = 221
222 - 230

Miscellaneous

231 - 232

UNIT-IV

233-480

Properties of FIUidS ...

Fluid Statics and Pressure

Measurement

.235 - 278

279 - 303

Buoyancy and Floatation ..............

Fluid Kinematics

.304 - 313
314 - 339

Fluid Dynamics and Application ...

Dimensional Analysis and

Boundary Layer FIOW ........ccccvcmmmssnonsninns
Flow Through Pipes LF and TF......
Hydraulic Machines ...

Open Channel FIOW ...

Miscellaneous

340 - 366

.367 - 374
375 - 404
405 - 460
. 461 - 469
470 - 480

UNIT-V

481-612

Basic Introduction of

Thermodynamics

483- 506

Energy Interactions and

First Law of Thermodynamics............
Second law of Thermodynamics.........

Properties of Pure Substance........

Thermodynamics Relations

and Clateyron Equation ...

507 - 545
.546 - 587
588 - 609

e 010 = 612



UNIT-VI UNIT-IX

Refrigeneration & Air Conditioning ... 613-646  Heat & Mass Transfer 783-800
1. Refrigeration and Refrigerant ................ 615- 621 I T 785 _ 791
e ELE 2. Convection 792 - 794

Refrigeration System ... 622 — 630 3 Fins 705 _ 705
3. Vapour Absorption 4. Heat Exchangers 796 -797
Refrigeration SYSEM ... ©31 = 634 5 Radiation 708 - 800
4. Bell Coleman or Reversed
Carnot Cycle 635 - 639
UNIT-X

5. Psychrometry 640- 646
Production Engineering .......ccceceeeeenee 801-874
UNIT-VII 1. Engineering Materials .............ccu.... 803 — 827
. . 2. Metal Casting 828 - 838

Internal Combustion Engine ................... 647-714 -

3 Metal Joining 839 - 85I

L (e tefien = 4. Metrology and Inspection .................. 852 - 853
2. SparR Ignition Engine.......... ... 674 — 695 5. Machining and Machine

3. Compressed Ignition Engine .......cc...... 696 = 714 Tool Operations 854 - 868

6. Metal Forming Processes. ... 869 — 872

UNIT-VIII 7. Powder Metallurgy 873 - 874

Power Plant 715-782
1. Gas and Vapour Power Cycles ............ 717 = 724 UNIT-XI
2. Steam Generator 725-751  Engineering Mechanics .........ccccouerrreuueee 875-900
b Canpesaats pER=TY 1. Equilibrium of Forces and
4. Sream Nozzle 761 - 766 Law of Motion 877 - 900
5. Steam Power Plant 767 -782



UNIT-

Strength of
Materials

1. Introduction 03-19
2. Axially Loaded Members 20-31
3. Shear Force and Bending Moment 32-43
4, Stressesin Beams 44-53
5. Analysis of Stress and Strain 54-62
6. Torsion of Shafts 63-74
7. Deflection of Beams 75-78
8. Theories of Failure 79-82
9. Columns & Springs 83-94
10. ThinandThick Cylinders 95-99
1. 100-104

Strain Energy

ENGINEERS ACADEMYQ

IES » GATE ¢ PSUs ¢ JTO ¢ IAS ¢ NET

www. eapublications.org




ENGINEERS ACADEMY

Introduction |n

CHAPTER

Which of the following is a dimensionless quality?

(b) Bulk modulus

(c) Poisson’s ratio  (d) Shear modulus
[SSC-JE-2007]

Percentage clongation during tensile test is
indicative of

(a) Shear stress

(a) Creep
(b) Malleability
(c) Ductility
(d) Elasticity in the metal
[SSC-JE-2007]
The bulk modulus of clasticity
(a) Does not increase with the press
(b) Increase with the pressure
(c) Is large when fluid is more compressible
(d) Is independent of pressure viscosity
[SSC-JE-2007]

Which is the correct expression ?

m m

() E=2C[1—LJ (b) E=3C[1—2LJ

| 1
(c) E=3C{2—;] (d) E=3C(1—3—)

m

[SSC-JE-2008]
Poisson’s ratio is used in
(a) one dimensional body
(b) two dimensional body
(c) three dimensional body

(d) both two and three dimensional body
[SSC-JE-2008]

Ffoied § 9 -1 U& famr BT 9w 87
(a) JAYHUY YA  (b) SMIAT HAUIDB
(c) UfgSi¥ 3rqUrd  (d) SATHYI—HYTd
[SSC-JE-2007)
I aeror & <RI g defgfs gad 8-
(a) ¥ fawyorar @t
(b) STETTIRAAT BT
(c) T=ar @1
(d) o & GIRAT Pl
[SSC-JE-2007)
YARATAT BT Ia- AYih
(a) 9 & AT FIT Bl B
(b) 3@ & W @l ©
(c) W9 ¥t 3w Wfred B, o &T Bl B
(d) <19 3R wgFar ¥ add gdr @
[SSC-JE-2007]

el @old Ppia—wr 87

1 1
() E—ZC(I—;J (b) E—3C[1—2—J

m

(c) E=3C[2—i] (d) E=3C[1—LJ
m

3m
[SSC-JE-2008]
UTgSIE IUTd &1 YA fhar Srdr a—
(a) TH—farii five #
(b) fefarira fave 4
(c) Bfaia fave ¥
(d) feforir oir fforir <=1 favst #
[SSC-JE-2008]
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6.

10.

11.

If equal and opposite forces applied to a body
tend to elongate it, the stress so produced is
called

(a) Internal resistance
(b) Tensile stress
(¢) Transverse stress
(d) Compressive stress
[SSC-JE-2010]

Which metarial has the highest value of Poisson’s
ratio?

(a) Rubber
(c) Steel

(b) Copper
(d) Concrete
[SSC-JE-2011]

In a tensile test of a specimen, the ratio of
maximum load to the original cross sectional area
of the test piece is called

(b) Safe stress
(d) Yield stress
[SSC-JE-2012]

Ratio of moment of inertia of a circle and that
of a square having same area about their
centrodial axis is

(a) Ultimate stress

(c) Breaking stress

3 3
(a) = (b) p

4 S
(c) - (d) on

[SSC-JE-2013]
The value of Poisson's ratio is always less than
(a) 1 (b) 02
(c) 04 (d) 05

[SSC-JE-2013]

What strength of the material is to be considered
for design of a ductile component under cyclic
load?

(a) Ultimate strength
(b) Yield strength
(c) Endurance strength

(d) Fracture strength
[SSC-JE-2014 (M)]

6.

10.

11.

gfe fredl Rdra w sret 77 aerer 3R g ae
S QedgfEg ord Bl a1 e YBR 49 drd
yfdeel &l FEd o—
(a) 3ffdRae ufeRa
(b) @ ufdae
(c) 3rguer ufcee
(d) <dres gfea
[SSC-JE-2010]
QigSi 3IUTd 1 Fearad A1 fova geref &1 8 2
(a) &R (b) R
(c) ¥ (d) Bl
[SSC-JE-2011]
U 9 & T GRIeTo H, TR0l e & AfRIDHaH
WIE 3R o Syl IRwE & &=hd &
3UTd &I HEATIT 67

(a) o< gfaea
(c) #HoH ufaa

(b) RIS yfeae

(d) wRM™a gfaad
[SSC-JE-2012]

UH g a1 aF, T eamd 310 dadid 31T

® RN A UHEAN B, I oiscd SMYYl Bl
3IUTT fha BITT?

3 3
(a) B (b) p

4 5
(c) - (d) on

[SSC-JE-2013]
igoi¥ 3UTd Bl 719 BH fhad &4 wgdr 87
(@) 1 (b) 02
(c) 04 (d) 05
[SSC-JE-2013]
bl AR B 3efA frell a1 g & feomga &
fore arRfl & fesg e &l e # <@ Sirgerr?

(a) AE—¥THRY
(b) YRTHI—THY
(c) w8 ey
(d) fadoE e
[SSC-JE-2014 (M)]
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12.

13.

14.

15.

16.

17.

18.

Fatigue of a component is due to
(a) Cyclic load (b) Static load
(¢) Constant heating (d) Collision
[SSC-JE 2014 M|

Volumetric strain of a rectangular body subjected
to an axial force, in terms of linear strain e and
Poisson’s ratio W, is equal to

(a) e(l-2n) (b) e(l-pn)
(c) e(1-3n) (d) e(1+np)
[SSC-JE-2015]

The Poisson's ratio for most of the materials is
close to

(a) 1:2
(c) 1:4

(b) 1:3

d 1:5
[SSC-JE-01.03.2017 (M)]
True stress represents the ratio of
(a) Average load and average area
(b) Average load and maximum area
(¢) Maximum load and maximum area
(d) Instantancous load and instantaneous area
[SSC-JE-2010, 01.03.2017 (M)]

For steel, the ultimate strength in shear as
compared to ultimate strength in tension is

(b)y 112

(d) 273
[SSC-JE-02.03.2017 (M)]
Modulus of rigidity is defined as the ratio of

(a) same
(c) 13

(a) longitudinal stress and longitudinal strain

(b) volumetric stress and volumetric strain

(c) lateral stress and lateral strain

(d) shear stress and shear strain
[SSC-JE-02.03.2017 (M)]

The intensity of stress which causes unit strain
is called

(a) unit stress

(b) bulk modulus

(c) modulus of rigidity

(d) modulus of clasticity
[SSC-JE-02.03.2017 (M)]

12.

13.

14.

15.

16.

17.

18.

fe ged &1 Hify fea R 9 8d 87
(a) ST 9R (b) Wfad IR
(c) 3ifaxd dmE= (d) wggA

[SSC-JE 2014 M]

Rad AP ¢ iR WIRT 3ud p & IR
efla 9 & 3l smudieR &fSl & smaast

fapfer fras awex it 87
(a) e(1-2n) (b) e(1- 1)
(c) e(l -3m) (d) e(l+p)

[SSC-JE-2015)
aiftrpad ARl & fory digsie Srqurd o T
gIaT 87
(a) 1:2
(c) 1:4

(b) 1:3
d 1:5

[SSC-JE-01.03.2017 (M)]

aR<fad gfael & IruTd bl gaiid dwar 8?

(a) 3 AR 3R 3T &%

(b) 3T IR 3R AfHdH e=Fhd

(c) 3IfrHad R 3R AfHTH b

(d) &forp MR 3R &1fors e=rhat

[SSC-JE-2010, 01.03.2017 (M)]

s afdd & B g ?

(a) 9 (b) 12

(c) 153 d) 23
[SSC-JE-02.03.2017 (M)]

gadl Wl &l & U & wy § gRyifd

P T ?

(a) Srgded ufaeer iR srgeed fapf

(b) 3mace gfdad iR siRaR® fAdfa

(c) uTed gfoad 3fR ured fasf

(d) 3raRyYT yfdeet 3R sraeyvr faefar
[SSC-JE-02.03.2017 (M)]

ufdaet &1 digdr, fSad HRYT a1 faefa wifag

Bl 8, 9T HEARI &7

(a) &3 ufaad

(b) Fe oM

(c) gaar AT

(d) YA T[OTIh

[SSC-JE-02.03.2017 (M)]
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19.

20.

21.

22,

23.

For which material the Poisson's ratio i1s more
than unity?

. steel
copper

A
B
C. aluminium
D

. cast iron
(a) only A (b) only B
(c) only C (d) None of these

[SSC-JE-02.03.2017 (M)]

The relation between the Young's Modulus (E),
shear modulus (G) and Poisson's ratio (v) is
correctly given by the expression

E

E= =
@ ==y ® S50
G-= d G
© "Tavvy @ E=gsy

[SSC-JE-03.03.2017 (M)]

A load of 20,000 kg applied to a brass cylinder
40 cm long and 10 cm in diameter caused the
length to increase 0.8 cm and the diameter to
decrease 0.005 cm. Poisson's ratio of brass is

(a) 0.025 (b) 0.925
(c) 0.25 (dy 25
[SSC-JE-03.03.2017 (M)]
Modulus of rigidity is defined as the ratio of
(a) linear stress to longitudinal strain
(b) stress to volumetric strain
(c) shear stress to shear strain
(d) stress to strain
[SSC-JE-2010, 03.03.2017 (M)]
Erichsen test is concerned with
(a) hardness determination
(b) bending test
(c) cupping test
(d) impact test
[SSC-JE 03.03.2017 (M)]

19.

20.

21.

22,

23.

o uerl & forg, dfsod o uTd S&1e 9 31ftiH
BT & ?

A WA

B. d€r

C. UogHIHIH
D. @cfdl clgl
(a) Pad A
(c) ®aa C

(b) dad B

(d) T ¥ HIg T8I
[SSC-JE-02.03.2017 (M)]
I G T[0T (E), 3T%w9YT YT (G) 3R
AgSI 31T (V) & dYd |el Hdey Qe
ST bl B |

G E
E= =
@ E=T vy ©®6C 21+V)
A G
© G=07% @ E=0%

[SSC-JE-03.03.2017 (M)]
40 . dars iR 10 . AT I Uh qE D
U THel=s¥ H 20000 fHARITH AR UTRAISTG &R+
¥ UG AdTg 0.8 HHLL iR @ 0.005 HHL T
ST & Tid BT UISoid SUTd daT 811 ?
(a) 0.025 (b) 0925
(c) 0.25 (d) 25

[SSC-JE-03.03.2017 (M)]
ST IOTId Bl o AT TRMINT BT B |
(a) e yfdae & srgaed fasfa
(b) ufded 4§ smrafe fagfa
(c) STHYYr gferaet | qwyvr fagpfa
(d) fawfr @ ufdae

[SSC-JE-2010, 03.03.2017 (M)]

TR geqor e 2 |
(a) P e 4
(b) da=1 (@fw) gderor |
(c) el (@Yir) udieror |
(d) Hard (E9de) gderor A

[SSC-JE 03.03.2017 (M)]
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24.

25.

26.

27.

If the value of Poisson's ratio is zero, then it
means that

(a) The material is rigid
(b) The material is perfectly plastic
(c) There is no longitudinal strain in the material
(d) None of these
[SSC-JE-03.03.2017 (E)]

The moment of inertia of a hollow circular section
whose external diameter is 8 cm and internal
diameter is 6 cm about centroidal axis is (in
cm?)

(a) 4375
(c) 2375

(b) 3375
(d) 1375
[SSC-JE-03.03.2017 (E)]
Hooke's law holds good upto
(a) wvield point
(b) limit of proportionality
(c) breaking point
(d) elastic limit
[SSC-JE-2009, 04.03.2017 (E)]

A square sheet of metal has a square of one
quarter of the original area cut from one corner
as shown in the figure. Which of the following
statements is true about the position of the centre
of gravity of the remaining portion of the sheet?

D G ¥—X —NC

N

2x // El
A}= 2x =I P

(a) Centre of gravity lies at a distance of 5/12
of the side of the original square from each
uncut side

(b) Centre of gravity lies at a distance of 7/12
of the side of the original square from each
uncut side

(c) Centre of gravity lies at a distance of 3/4 of
the side of the original square from each
uncut side

(d) None of these

[SSC-JE 03.03.2017 (E)]

24.

25.

26.

27.

fe digsid 3urd &1 A Y Bl d SHB
3 &
(a) IR IE T
(b) T%g Yol wIiRea® © |
(c) ueref # argewd fa@pfa =18l 21
) =T A P TE

[SSC-JE-03.03.2017 (E)]
U WiEd gedibR AN, 6T s 3 U
qIRd AT 8 WA § SR offaRe e 6 A,

Siecd gl HHT BRI |
(a) 4375 (b) 3375
(¢) 2375 (d) 1375

[SSC-JE-03.03.2017 (E)]

8 &I M T Hdlvoid 8T © |
(a) wHa fag
(b) SrFUIfIRAT &I AT
(c) s fag
(d) YaRRIdr |

[SSC-JE-2009, 04.03.2017 (E)]
grq @ Th IR T & Td dF U dRdfdd
& & U RIS T &l Ueb 7 bIel T & | ¥e
@ 99 §U 9N & [ocd b bl RIfd & ar 4

fer=iforRad & 5 @ a1 dos v & ?
_:D G H—X —IC
T
X
::Ai:. o :IB
(a) Tocd b= dNdfdd o & 91 BT g
TAF ol | 5/12 & 0 W Rerd 21

(b) A D= AAE T DI AT BT g
URAF ol ¥ 7/12 & T W Rerd 8

(c) Tod B ardfdd aif & a1 wl g2
YAd Aol § 3/4 &1 B g8 1R Rerd g

(d) 9 A P LT
[SSC-JE 03.03.2017 (E))
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28.

29,

30.

31.

32.

The Charpy test is conducted to measure 28.

(a) Toughness
(b) Creep strength
(c) Fatigue strength
(d) Elastic strength of a material
[SSC-JE 03.03.2017 (E)|

Deformation per unit length in the direction of 29.

force is known as
(a) strain

(b) lateral strain

(¢) linear strain

(d) linear stress

[SSC-JE-2011, 04.03.2017 (M)]

30.

A thin mild steel wire is loaded by adding loads
in equal increments till it breaks. The extensions
noted with increasing loads will behave as under

(a) uniform throughout
(b) increase uniformly
(c) first increase and then decrease
(d) increase uniformly first and then increase
rapidly
[SSC-JE-04.03.2017 (M)]

31.

Tensile strength of a material is obtained by
dividing the maximum load during the test by the

(a) area at the time of fracture
(b) original crosssectional area

(¢) the time of fracture and original cross
sectional area

(d) minimum area after fracture

[SSC-JE-04.03.2017 (M)]

Percentage reduction of area in performing 32.

tensile test on cast iron may be of the order of

(a) 50% (b) 25%

(c) 0% (d) 15%
[SSC-JE-2009, 04.03.2017 (M)]

ot qReTT BT HYA & forw fhar o g
(a) PHORT
(b) fador () emar
(c) =rifer (we) wferrer
(d) AT @ AR (SATRE D) &THdAT
[SSC-JE 03.03.2017 (E)]
g & fRen # fawun ufy s e &1 &
® # ST ST 8 7
(a) fapfa
(b) TR fagfa
(c) W fagfa
(d) Raaw gfage
[SSC-JE-2011, 04.03.2017 (M)]
Uch Tlcll SRATA R Bl T gl MR & 1ef 9
dd olre (i) fahar STrar & 9 I8 < 781 9 |
ded YR & A1 <ol fobar - b fawar Aergar
IR YT |
(@) I AR H ThHHE
(b) s W gfg
(c) UEe gl 31 3N b g gan
(d) UBS UHEH g 3R v sfrgar &1 g
[SSC-JE-04.03.2017 (M)]
TETT & SR BT gerRl @ a9 wfad @
HTH WR (Are) &l ¥ oMo &R urd
fopam Smar 21
(a) TS & HHY &%
(b) ¥ ITII TS &FABA
(c) TS & FoI1 3ITd Tl 3IR Hel JIguveT
IEERAPL]
(d) IS & a1 YAaH e
[SSC-JE-04.03.2017 (M)]
gcrdl dlg # 99 TeTvl & SR SA%hd § HHI

yfereTa & U BT B b 2
(a) 50% (b) 25%
(c) 0% d 15%

[SSC-JE-2009, 04.03.2017 (M)]
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33.

34.

35.

36.

37.

38.

For steel, the ultimate strength in shear as
compared to in tension is nearly

(b) half
(d) two-third
[SSC-JE-04.03.2017 (M)]

In a tensile test on mild steel specimen, the
breaking stress as compared to ultimate tensile
stress 1s

(a) same

(c) one-third

(a) more

(b) less

(c) same

(d) more/less depending on composition
[SSC-JE-04.03.2017 (M)]

The materials which exhibit the same elastic
properties in all directions are called

(a) homogenous
(b) inelastic
(c) isotropic
(d) isentropic
[SSC-JE-04.03.2017 (M)]

What term is used for the combined effect of all
the forces on a body ?

(a) Load (b) Stress
(c) Strain (d) None of these
[SSC-JE-22.01.2018 (M)]

Which of the following load does not act on the
considerable length of the beam?

(a) Uniformly distributed

(b) Triangular

(¢) Point

(d) Uniformly varying
[SSC-JE-22.01.2018 (M)]

Which term states the S.I. unit of stress?

(a) kN/mm (b) N/mm?®

(¢) N/mm? (d) mi/sec
[SSC-JE-22.01.2018 (M)]

33.

34.

35.

36.

37.

38.

@Td H, uwgvr a1 3ifaw @iedife), wifdd a+ma

B AT H T Bl B 1
(a) ST (b) 3mern
(c) vo—feErs d) <-foerE

[SSC-JE-04.03.2017 (M)]

g ST A & d eTor #, g gferee,
sifow (aredtiie) a9+ ufded @1 go=r 4
Bl B |

(a) 3T
(b) ®H
(c) {1
(d) HISH & MR R 2AWH /HH
[SSC-JE-04.03.2017 (M)]
a1 faemail # | YRIReIdT & T dTet gare,
HEATd B ?
(a) EHITC
(b) AU
(c) TaRI®
(d) F9—apfAd
[SSC-JE-04.03.2017 (M)]

Uh @vg R Wil gell @ Wgad wa @ forg
fba veg @1y fhar o & |

(a) 9R (b) ufdae

(c) fagpfa (d) =T 4 ®rg Tl
[SSC-JE-22.01.2018 (M)]

/9 § 9 ®F 91 R oRF @ aWE W el

a7 ?

(a) ¥H w9 ¥ faava

(b) P

(c) fog

(d) ¥ ®9 ¥ dgadl
[SSC-JE-22.01.2018 (M)]

®F W e dfded @ S gfe g ?

(a) kN/mm (b) N/mm?®

(¢) N/mm? (d) mi/sec
[SSC-JE-22.01.2018 (M)]
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39.

40.

41.

42.

43.

44.

The property of the material to regain its
original shape after deformation when the
external forces are removed is

(a) Plasticity (b) Elasticity
(c) Durability (d) None of these
[SSC-JE-2017, 22.01.2018 (M)]

Which of the following is NOT considered as a
basic type of strain?

(a) Compressive strain
(b) Shear strain
(c) Area strain
(d) Volume strain
[SSC-JE-22.01.2018 (E)]

Which of the following is a dimensionless
quantity?

(b) Poisson’s ratio

(d) None of these
[SSC-JE-22.01.2018 (E)|

Which of the curve is best suited for linear
elastic-perfect plastic material?

(a) Shear stress
(c) Torque

(a3 (e}
(a) { (b) ‘i
g &
2 (e}
(c) |i (d)
& &
[SSC-JE-22.01.2018 (E)]

What will be the value of Poisson’s ratio, if the
elasticity and rigidity of the material 1s 200 GPa
and 66.67 GPa?

(a) O
(c) 03

(b) 0.25
d 1
[SSC-JE-22.01.2018 (E)]

Calculate the value of modulus of elasticity (N/
mm?), if the Poisson’s ratio is 0.25 and modulus
of rigidity of the material is 80 N/mm?* ?

(a) 100 (b) 200
(c) 250 (d) 300
[SSC-JE-23.01.2018 (M)]

39.

40.

41.

42.

43.

44.

@ AEY gl Pl SN 8, 99 WEUl B0
S a1 a8 fawue & 91q U o 3MBR
H SERT ST OT 8 98 ©

(a) @R (b) UITRRIAT

(c) Yemrilcd (d) 399 | P T8
[SSC-JE-2017, 22.01.2018 (M)]
frfafRad & @ g ger & el & s
H 8] AEI O 9ddl & °

(a) wireT fagfa

(b) 3rUHUYT faapf

(c) &Fwd bl

(d) Smad fasfa
[SSC-JE-22.01.2018 (E)]
f=ferRea & & o9 @1 fowrfea wfyr & 2
(a) 3wyl yfdeet (b) dfgsid ruTd
(c) gerreef (d) s A P T8
[SSC-JE-22.01.2018 (E)]

Waeh gARIA—T&d Wifed Tl & v
D W TH FIY SUYdd 87

(87 a
A 3
(a) (b)
€ —>c
O (8]

-~

() i (d)
€ £

[SSC-JE-22.01.2018 (E)]
A Ud vl &I yIRRIdn 3R ggar 200 GPa
3R 66.67 GPa I UIgei¥l 3UTd 4a1 BRI ?
(@ 0 (b) 025
() 05 d 1
[SSC-JE-22.01.2018 (E)]
YRATRIAT HIGie (N/mm2) & |19 B 0T B,
Af U1 HT AT 0.25 & 3R AT AU=_00T
i 80 N/mm?> & ?
(a) 100
(c) 250

»
>

(b) 200
(d) 300
[SSC-JE-23.01.2018 (M)]
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45.

46.

47.

48.

49.

50.

Which of the following is CORRECT option for
validation of Hooke’s law in simple tension test?

(a) Ultimate stress

(b) Breaking Point

(¢) Elastic Limit

(d) Limit of proportionality
[SSC-JE-23.01.2018 (M)]

The property of a material states that it is rigid.
The value of Poisson’s ratio for this particle is

(a) O
(c) 1

(b) 2
(d) None of these
[SSC-JE-23.01.2018 (M)]

Choose the CORRECT equation which defines
the relationship between the Young’s Modulus
(E), Bulk modulus (K) and Poisson’s ratio (u).

(a) E=3K(1-2p) (b) E=3K(l-p)
(¢c) K=3E(1-2p) (d) K=3E(l-p)
[SSC-JE-23.01.2018 (M)]
What is the S.I unit of Poisson’s ratio?
(a) kN/mm? (b) N/mm?
(d) Unitless
[SSC-JE-23.01.2018 (E)]

(c) mm

Calculate the value of modulus of rigidity
(N/mm?) if the Poisson’s ratio is 0.25 and modulus
of elasticity for the material is 200 N/mm??

(a) 50 (b) 80
(c) 100 (d) 150
[SSC-JE-24.01.2018 (M)]

Choose the CORRECT option for the Hooke’s
law.

(a)cocé (b) o x ¢

1
(c) o=¢ (d)coc;andczs

[SSC-JE-24.01.2018(M), 25.01.2018 (M)]

45.

46.

47.

48.

49.

50.

7 9 B A1 g & I BT GRIR 791
RO H q R & o wEl fdden © ?

(a) ifoer gfded
(b) sfT TIEe
(c) UarRerdr ¥
(d) AT
[SSC-JE-23.01.2018 (M)]
fell |l @ Er qarht @ f& @R 81 W

& & forg UIgSid & AU &1 A 2l
@) 0 b) 2
© 1 (d) ¥ d HIE

[SSC-JE-23.01.2018 (M)]

el GHIAR0] BT FI9 BN ol AT A6 (E)
Job AMiD (K) 3R digoid U (n) @
e Bl aRET @xar B

(@) E=3K(1-2p) (b) E=3K(l-p)
(¢) K=3E(1-2pn) (d) K =3E(1-p)
[SSC-JE-23.01.2018 (M)]

gfgse & o urd @ S.Igfe @ & ?
(a) kN/mm?® (b) N/mm?®

(d) faurfed
[SSC-JE-23.01.2018 (E)]
IHUYT OTdh AP (N/mm?) & A Bl 0T
&N afe digsia &7 U 0.25 & iR et &
foy yemerar ene N/mm® © 2

(c) mm

(a) 50 (b) 80
(d) 150
[SSC-JE-24.01.2018 (M)]

gh & fw @ forw wdl fadey o |

(c) 100

(a)cocé (b) o x ¢

1
(c) o=¢ (d)om;andcrza

[SSC-JE-24.01.2018(M), 25.01.2018 (M)]
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51.

52.

53.

54.

55.

56.

If the stress acting on a point is in the three
dimensions, then what is the number of
components in a stress tensor required for
defining that stress?
(a) 3

(c) 6

(b) 4
) 9
[SSC-JE-24.01.2018 (M)]

To which of the following is the proof stress
related?

(a) Elongation (b) Necking

(c) Yielding (d) Fracture
[SSC-JE 24.01.2018 (M)]
There is for a brittle material.

(a) no elastic zone
(b) no plastic zone
(c) large clastic zone
(d) large plastic zone
[SSC-JE-24.01.2018 (E)]

Which equation correctly relates the modulus of
elasticity in terms of G and K?

G +3K 3G+K
@ kG ® kG
9KG o JKG

© Gk @ 61K

[SSC-JE-2010, 2015, 24.01.2018 (E)]

Which formula correctly depicts the elongation
in a tapered rod?

PL WL
§= §=
B WL2 5= 4PL
(© 8=27F @ °72d,d,E

[SSC-JE-24.01.2018 (E)]

What is the effect on the Young’s modulus of a
wire, if the radius of a wire subjected to a load
P is doubled?

(a) Doubled

(b) Halved

(c) Become one-fourth

(d) Remains unaffected
[SSC-JE-25.01.2018 (M)]

51.

52.

53.

54.

55.

56.

afe b fdg W @il be dretl gfdeel 4
3l # 7, a1 ufad &1 aR\ifia & & forw
MagIHd URdel SR # "ehl @ W&
a8 v
(a) 3
(c) 6

(b) 4
(d 9
[SSC-JE-24.01.2018 (M)]
fF=forRad & @ @19 wqa a9 Hefdd 87
(a) de1d (b) =ifebr
(c) AfesT (d) WaeR
[SSC-JE 24.01.2018 (M)]
UH R 9T & foflw. B o®
(a) Pls YR &F T8
(b) D wilRed & &t
(c) 98 YIRY &=
(d) I Wiied &
[SSC-JE-24.01.2018 (E)]
@I G GBI FEl G W G 3R K & ey
i gl une § W6 g ?

G +3K b 3G+K
@ kG ® kG
9KG o JKG

© Gk @ 361k

[SSC-JE-2010, 2015, 24.01.2018 (E)]
DI I g3 Uh SR s 7 gy B g9iar 87

PL WL
§=-— 8=
(a) AR (b) AR
a WL2 5= 4PL
©) ®=9AE @ " rddE

[SSC-JE-24.01.2018 (E)]
3R P & A dlel AR & AT Bl I 9w
ad & AR & I AUie 9 T IRR BRI
(a) & T
(b) 3
(c) TP wRIE BT B
(d) ST BT ©

[SSC-JE-25.01.2018 (M)]
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57.

58.

59.

60.

61.

Which of the following shows the CORRECT g7,

graph for the stress-strain curve for an ideal
elastic strain hardening material?

! e
@ ° b °
Tt T i—
! W —
© ° @ °
t—> i

[SSC-JE-25.01.2018 (M)]

Choose the CORRECT material which belongs
to the category of highly elastic?

(a) Brass (b) Steel
(¢) Glass (d) Rubber
[SSC-JE-25.01.2018 (M)]

The fatigue strength of the metallic material can
be increased by which of the following features?

(a) Understressing

(b) Overstressing

(c) Increasing the temperature

(d) Scratching the surfaces
[SSC-JE-25.01.2018 (E)]

Stress 1s strain, under the loading up
to the proportional limit of the material.

(a) equal to
(b) inversely proportional to
(c) directly proportional to
(d) None of these
[SSC-JE-27.01.2018 (E)]
The value of Poisson’s ratio depends on _ —
(a) material of the test specimen
(b) magnitude of the load
(c) cross section
(d) None of these
[SSC-JE-29.01.2018 (M)]

58.

59.

60.

61.

FrefaiRaa 3§ | dF—d1 ufdea—fdaia &1 w8l
oG B b ofey yARY fIhd S gawRi
& forg?

! | E—
(@) ° (b) °
— i
! N —
(c) © d ©
— i

[SSC-JE-25.01.2018 (M)]
ARe YRl @ 9o & fow |E Al

?
(a) it (b) Wl
(c) e (d) wR

[SSC-JE-25.01.2018 (M)
frrforRaa # 9 few fadwar & grr enfas
IRl @1 ed-vfdd Bl derT Sff gdhdl 87

(a) ®9 g & Refa 4
(b) s T @ Rl o
(c) AT FTHR
(d) I8 &I WA
[SSC-JE-25.01.2018 (E)|
geref @ sruifae W 9@ ifeT & dga,
yfyer fgfy g §
(@) & SR
(b) & b I
(c) & W g
(d) = ¥ B T8
[SSC-JE-27.01.2018 (E)|
CIENE RSB I R R war ®
(a) ¥ YA & A
(b) IR @I AT
(c) 3rguRA @i
(d) = ¥ B T8
[SSC-JE-29.01.2018 (M)]
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62. Poisson’s ratio is defined as the ratio of 62, dfdsie Srurd @l . @ 3urd | Ry

(a) longitudinal strain to lateral strain

(b) original length of final length

(c¢) lateral strain to longitudinal strain

(d) lateral strain to longitudinal strain
[SSC-JE-2014, 04.03.2017, 29.01.2018 (M)]

63. Determine the change in volume (in cm’) of a
block of length 15 cm, width 10 cm, and height
8 cm, undergoes a volumetric strain of 1/2500

(a) 0.004 (b) 0.0004
(c) 048 (d) 0.048
[SSC-JE-29.01.2018 (M)]

64. The state when tensile or compressive stress is
equal in all directions within or external to a
body is known as -

(a) Hydrostatic pressure
(b) Hydrostatic stress
(c) Axial stress
(d) Triaxial stress
[SSC-JE-29.01.2018 (E)]

65. The property of a material to break suddenly
with little or no deformation is known as:

(a) ductility (b) malleability
(c) elasticity (d) brittleness
[SSC-JE 27.09.2019 (E)|

66. If Poisson's ratio of an elastic material is 0.4
then what will be the ratio of modulus of rigidity
of Young's modulus?

(a) 0.06 (b) 0.86
(c) 0.16 (d) 036
[SSC-JE 27.10.2020 (E)]
67. Strain has dimension as :
(a) M°L'T® (b) MOL°T®
(c) M'L°T® (d) M°LT®
[SSC-JE 11.12.2020 (M)]

68. Percentage elongation measured during tensile
testing indicates

(a) Creep (b) Ductility
(c) Fatigue strength (d) Malleability
[SSC-JE : 2020 (22/03/2021 : M)]

63.

64.

65.

66.

67.

68.

A T
(a) sl fapfa 4 ured fagfa
(b) UTEd e W It dHEE
(c) ured fyapfer @ srqeed fagfa
(d) s | P Bl
[SSC-JE-2014, 04.03.2017, 29.01.2018 (M)]
UH 15cm o, 10cm dlel 3R 8cm $Hdig &l
Udh &Ath & A (em®) H daddd Sd Y
3R 3mafd faafa 1/2500 21
(@) 0.004 (b) 0.0004
(c) 048 (d) 0.048
[SSC-JE-29.01.2018 (M)]
51 aragvenn 4 @99 iR wdted ufdead avq &
qreY 3R srex @ Wl fRumell & axmER Bidl
239 . dEd B |
(a) 59 — Wfdd 9@
(b) =9 — Wifde ufiEa
(c) ey ufaed
(d) —sefm uftea
[SSC-JE-29.01.2018 (E)]
o for ol fAefa & @@, <ed ar
uaref & IO Bl BBl ST 2|
(a) <T=gdr (b) |EIdr
(c) UaRer (d) wRar
[SSC-JE 27.09.2019 (E)]
Ife bl yearer yerRl &1 uige aurd 0.4
8, dl gedl #Uid BT AT "Gie H U
fa=m srTr?
(a) 0.06 (b) 0.86
(c) 0.16 (d) 0.36
[SSC-JE 27.10.2020 (E)]
faefa @ fafa gz 2
(a) MOL'T® (b) MOLOT®
(¢c) M'L°T® (d) M°L°T*
[SSC-JE 11.12.2020 (M)]
T ORI & SIRTE AT T Uiaerd <reieor
(clongation), P el B
(a) =T (b) fasgdgor
(c) =rifer arereaf (d) STETTaERtar
[SSC-JE : 2020 (22/03/2021 : M)]
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69.

70,

71.

72,

73.

74,

75.

From among the given options. Poisson's ratio is
the highest for :
(a) Iron (b) Rubber
(¢) Copper (d) Wood

[SSC-JE : 2020 (22/03/2021 : M)]
What is ductility in steel?
(a) Stress at vield stress

(b) Amount of strain a material can withstand
before fracture

(c) Ratio of ultimate stress to yield stress
(d) Ratio of change in length to original length
[SSC-JE : 2020 (22/03/2021 : M)]

is defined as the ability of a material
to resist deformation under action of an external
load.

(a) Brittleness (b) Toughness
(c) Resilience (d) Stiffness
[SSC-JE : 2020 (22/03/2021 : M)]

The tendency of material to fracture without
appreciable deformation is called

(a) Brittleness (b) Toughness
(c) Stiffness (d) Plasticity
[SSC-JE : 2020 (22/03/2021 : M)]

While loading material undergoes
fracture after large amount of deformation.

(a) Ductile
(c) Brittle

(b) Isotropic
(d) Plastic
[SSC-JE : 2020 (22/03/2021 : E)]

Which of the following is NOT considered as
external loads?

(a) Those arising from cohesion of material
(b) Those arising from service conditions
(c) Those arising from fluid pressure
(d) Those arising from environment
[SSC-JE : 2020 (22/03/2021 : E)]

is the ability of steel to resist stresses
that are reversal in nature.

(a) Toughness (b) Hardness
(c) Fatigue strength (d) Impact strength
[SSC-JE : 2020 (22/03/2021 : E)]

69.

70.

71.

72.

73.

74.

75.

AR fawedi 4 9 fhad fore Wl srgard
31fdra BIdT @ :
(a) <8l
(c) dfar

(b) TR

(d) bt
[SSC-JE : 2020 (22/03/2021 : M)]
ST H TIdT T 8 7
(a) WRMT yfded 9= yfdde
(b) TS ¥ qd U=l §RT 989 B O Habel

areft fagfa @t wEn

(c) TH gfaad 3R U=ra ufcraet &1 rgard
(d) ward ¥ gRacH 3R qal oard o1 T

[SSC-JE : 2020 (22/03/2021 : M)]

P 98] R & BRI & d8d fawyur
@& IRUTHGSY garef &l eTidl & wy # gR¥iyd
forar wIrar 21
(a) R (b) ferrgu
(c) <forfera= (d) BT

[SSC-JE : 2020 (22/03/2021 : M)]
g fagfa & 7 uerf & e &1 ggf
@ @dEd B
(a) ¥IRAT
(c) T¥erar

(b) qEcIdT

() gerer
[SSC-JE : 2020 (22/03/2021 : M)
TR oA G5 geref it fawmuer &

q1q haar | IOl 2 |
(a) I (O RSIESIFIRE
(c) R ) <ife®

[SSC-JE : 2020 (22/03/2021 : E)]
f=faRaa & 9 o9 o1 9@ 9R & ooft § =8
3T B 7
(a) 9eTf & TUOIB ¥ IA— B9 Aol
(b) afd gRRefa & Sa=1 g1 aral
(c) 59 & T ¥ 3T B drel
(d) ITIRAYT 3 I B9 aret

[SSC-JE : 2020 (22/03/2021 : E)]

ST DI S aArdi bl faRET dRA Bl
& 8, Sl I Ypfd b gohd 8
(a) FereT= (b) HORTT
(c) wfewr ofda (d) 3rmard gfdd

[SSC-JE : 2020 (22/03/2021 : E)|

aaa
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1.
2.

N s

10.
11.
12.
13.

Ans. (c)
Ans. (c)
Ans. (a)

Vdp
dav
Ans. (%)
Ans. (d)
Ans. (b)
Ans. (a)
Poisson ratio is the negative ratio of transverse
to axial strain. It has no unit. Poisson ratio occurs
between 0 to 0.5 and Rubber have 0.5 poisson

ratio value and generally all metals have poisson
ratio 0.25 to 0.35.

Ans. (a)
Ans. (a)

K=-

[ K = bulk modulus]

4
M.O.I of circle =%

a4
M.O.I of square )

Moment of inertia of circle

Now, ~ Moment of inertia of square
X0
4 4A\=
=TT o
12 12
CAM4r 123
CAYI2 4 o=
Ans. (d)
Ans. (c)
Ans. (a)
Ans. (a)

o, O

€ =g TE T§g
v X ¥ z

_ Sx
g = E
_ %=
g = H E
o, , .
f = ¢ (linear strain)
€ =C—uc— e
e =e(l-2p)
14. Ans.(b)
15. Ans.(d)
_ Instantaneous load
True stress =
Instantancous arca
16. Ans.(d)

17.

18.

Ultimate tensile strength of steel (UTS)
= 420 MPa
Ultimate shear strength (USS)

= (0.6 x Ultimate tensile

Strength
= 0.6 x 420 = 252 MPa
USS. 252 2
- = — =06~ —
UTS 420 3
Ans.(d)

According to hook's law

Shear stress is directly proportional to shear
strain

To ¢
T = God
T shear stress

G= $ B shear strain

Ans.(d)
According to Hook's Law
Stress oc strain

C x e
c=Ece¢
If e =1then ;6 =E

Stress = modulus of elasticity
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19.

20.

21.

22,

23.
24.

25.

Ans.(d)
The value of Poisson ratio varies from
01-05

Then none of material have Poisson's ratio more
than unity.

Ans. (b)

The relation between Young's modulus 'E' and
shear modulus G and Poisson's Ratio "' is

E=2G( + )
The relation between E, bulk modulus K and p
is

E=3K (1 -2p)
Ans. (a)
Poisson's ratio
lateral strain
M= longitudional strain

lateral strain

0.005
(ep) “l0
Longitudinal strain
0.8
(e,) = 0
00005
Y P
Ans. (¢)

Hooks law:-

According to Hook's law, stress is directly
proportional to the strain up to elastic limit.

Ty
1=Gy
T
G = —
b
G = modulus of rigidity or shear modulus
Ans. (¢)
Ans. (d)

Lateral strain
Longitudinal strain

Poisson's ratio =

If Poisson's ratio is zero that means there is no
lateral strain.

Ans. (d)
Moment of inertia

26.

27.

28,

I = %(dé—d?)

- 2o

137.5 cm*

Ans. (b)

According to Hook's law. The shear stress is
directly proportional to shear strain

o o B
Hook's law is valid up to limit of proportionality
Ans. (a)

2x
X, = B =X
= ‘;+i = 3—‘(
2Ty T
2x
V=5 =X
. X2 _3X
yz_x - 2
X =
a4 —a;
4)412><x—xz><3—X
- 2
4" —x
i
= 2 = x
3
= i AD
or X <0
_ 4¥ — ¥,
y = 4 —a;
4x —X—x2x3—x
- 2
4x° —x
5
= =X
6
52x 5
Vv = —— = —AB
and Y762 12

Ans. (a)
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29,

30.

31.
32.

33.
34.

35.
36.

37.
38.

39.

40.
41.

42.

Ans. (c)
When a body is subjected to any load then the
deformation of the body per unit length in the
direction of force is known as linear strain
. . AL
linear strain (e) = T
Ans. (d)
i i
B! D IE
I
1 I
o 1
(stress) ! C E
| :
; | .
| uniform " inc{:il%lgnt (Slfgiﬂ)
mcrement
—
Ans. (b)
Ans. (c)
Cast iron is a brittle material which fracture
without change in its dimension.
Ans. (b)
Ans. (b)
1 Ultimate
Oultimate | — — o __
. fracture
fracture == o/ A e — = . | .
, point
T :
c I
stress |
I
strain (e) I
Then, fracture stress is less than ultimate stress.
Ans. (c)
Ans. (a)
Load is combined force that action a body
Ans. (c)
Ans. (b)
1 =P/A (N/mm?
Ans. (b)
Ans. (c)
Ans. (b)
L ) [lateral strain]
Poission's ratio = Longitudinal strain
Ans. (b)

43.

44,

45.

46.
47.
48.
49.

50.

Ans. (c)
1
E = 2G(1+—)
m
1
200 =2 x 66.67 | 1+—
m
1 .
— =05
m
Ans. (b)
E=2G( + )
E=2x80 (1 + 0.25)
5
E = 160><Z = 200 MPa
Ans. (d)

Hook's law is defined up to proportional limit
(P.L)

C A
PL. |-
510;8

As per Hook's

Co g . (Up to P.L)
Ans. (d)
Ans. (a)
Ans. (d)
Ans. (b)

u=025

E =200

E =2G ( 1+p)

200 =2xGx(1.25)

G = 80 N/ mm’

Ans. (b)

According to Hooke's law stress is directly
proportional to

the strain within the elastic limit

=0 aEe
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51. Ans. (d) 58. Ans. (b)
59. Ans. (a)

O Tw T 60. Ans. (0
Stress tensor = | T,y Oy Ty, 61‘ Ans‘ (@
Tx Ty Oy 62. Ans. (¢
NO .of component Required = 9 63. Ans. (9
2. Ans. e I vaome
ns. (a) Volumetric strain € = = a_nge - e
53. Ans. (b) A original volume
54. Ans. (L9 Change m volume = 2i00X15X10X8:048
5 = 3ikGG 64. Ans. (a)
+ 65. Ans. (d)
55. Ans. (d) 66. Ans. (d)
67. Ans. (d)
d d, 68. Ans. (b)
69. Ans. (b)
Elongation in tapered bar = 70. Ans. (b)
4PL 71. Ans. (d)
O/ = Td,d,E
nd,d, 72. Ans. (a)
56. Ans. (d) 73. Ans. (a)

Modulus of rigidity is the inherit property of a 74, Ans. (a)
material and it doesn't depend upon its dimension. 75 4,0 (c)
57. Ans. (¢

G

elasticf——
limit

Qaa
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