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N DIRECTOR'S

To reach heights one must start climbing and if the journey is difficult then perseverance
is the Rey to success. As a teacher we have realized over past years that success in any
competitive exam requires hard worR and proper guidance. Engineers Academy with its
unique teaching methodologies has always proved that we meet the expectations of
thousands of students and parents to make their dreams come true. With changing
patterns, we have adapted ourselves to deliver the best and ensure better results.

This book has been organized and executed with a lot of care, dedication and passion for
lucidity. A conscious attempt has been made to simplify the concepts to facilitate better
understanding of the subject.

Engineers Academy has many successful stories of students who secured All India RanRk
in ESE, GATE, PSUs, SSC-JEn, RRB JEn and other competitive examination. Now we invite
you to become a part of Engineers Academy to explore and achieve ultimate goal of your
life. We promise to provide you quality guidance with competitive environment which is
faradvanced and ahead than thereach of otherinstitution.

We would feel satisfied if the book meets the needs ofthe students forwhom it is meant.

Lastly, we are thanRful to all the engineers, authors whose work has been the source of
enlightenment,inspiration and guidance in presenting this booR.

Itis hoped that the booR inits new form will enjoy its ever increasing popularity.

Regards

Dr. Pankaj Goyal
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Railway Recruitment Board-Junior Engineer has always been preferred by
Engineers due to job stability. Indian Railways is one of the biggest Government
employers in India. With the exam being just a few a months away, it is time for the
candidates planning to appear for the exam to pull up their socks and start their RRB-JE
preparation.

The RRB-JE exam is conducted in two stages as shown in table given below.

RRB Exam Subjects Total Ques. | Total Marks | Duration

Quantitative Aptitude 30
General Intelligence & Reasoning 25 .

CBT -1 100 90 Min.
General Awareness 15
General Science 30
General Awareness 15
Physics and Chemistry 15

CBT -2 | Basics of Computer and Applications 10 150 120 Min.
Basics of Environment and Pollution control 10
Technical Abilities 100

We hope this book will be proved an important tool to succeed in RRB-JE and Sr.
SectionEngineer Exams.

It is earnestly hoped that with the extensive additions and revisions, the present
edition will facilitate the students not only in preparing themselves for competitive
examinations but also in preparing for their regular examinations and prove more useful
to the students than the earlier editions.

Even though, enough readings were given for correcting the error and printing
mistakes, due to human tendency there could be some minor typos in the booR. If any
such typos found, they will be highly appreciated and in corporated in the next edition.
Also, please provide your valuable suggestions at :engineers.academy.india@gmail.com

All the Best!

Engineers Academy Editorial Board
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Engineering Mechanics

RRB Previous Year Questions

RRB : JUNIOR ENGINEER

1. A man is standing on a boat in still water. If he 1. U 3medl Rer u=l & /g9 R wWer 21 afe a8
walks in the boat towards the shore, the boat g # fhIR @Y SR defdr &, T I

will @ & <2 e
(b) fRerR Bl
(c) fFIR &1 3R sl

(a) Move away form the shore
(b) Remain stationary

(¢) Move towards the shore

(d) Sink (d) Riw
[RRB-JE : 2014] [RRB-JE : 2014]
2. What is the force in the vertical member CD of 2. 19 fa@U WU fU+-iise %9 & of9ad sfaad
the pin - jointed frame shown below ? CD % 91 T 87
T 7T
v(C xC
A D B A D B
Il v
5T 5T
| (@) 12T ()
(@ 12T (Ten51or.1) (b) 2T (&iire)
(b) 2T (Compresion) .
(c) 7T (Compression) (c) 7T (%)
(d) 5T (Tension) (d) ST (T
[RRB-JE : 2014] [RRB-JE : 2014]
3. For perfectly elastic bodies, the value of 3 qot wreameer ferat & forg, yorawerr erie B
coefficient of restitution is : A9 ®
(@) Zero (b) 0.5 (@) I (b) 0.5
(¢) 1.0 (d) 0.25 (c) 1.0 (d) 0.25
[RRB-JE : 2014] [RRB-JE : 2014]
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The frequency of a sound wave is 50 Hz and its
wavelength is 4 m. What is the distance travelled
by the sound wave in 3 s?

(a) 200 m (b) 100 m
(c) 300 m (d) 600 m
[RRB-JE : 29.08.2019]

The force applied on a body of mass 236 kg to
produce an acceleration of 4 m/s? is-

(a) 944 N (b) 59 N
() 118 N (d) 472 N
[RRB-JE : 30.08.2019]

If 'a' is the angle between two forces P and Q,
then the angle made by the direction of the
resultant '0' relative to the force P is given by

4 Qsina
() 6 = tan (P+Qcosoc)
. 4 Psina
(b) 6 = sm (P+Qcosaj
© 0 - sn'( g hecea)

) 6 = cosl( Psina j
Q+Pcosa
[RRB-JE : 30.08.2019]
According to the principle of moments-
(a) If a system of coplanar forces is in
equilibrium, then their algebraic sum is zero
(b) The algebraic sum of the moments of any
two forces about any point is equal to the
moment of the resultant about the same point
(c) Positive and negative couples can be balanced
(d) If a system of coplanar forces is in equilibrium,
then the algebraic sum of their moments about
any point in their plane is zero
[RRB-JE : 30.08.2019]
“If no external torque acts on a rigid body, then
the product of its moment of inertia and the
angular velocity about the axis of rotation must
remain constant * is the statement of-
(a) Law of paralleleogram forces
(b) Law of polygon of forces
(c) Law of triangular forces
(d) Law of conservation of Angular momentum
[RRB-JE : 30.08.2019]

9.

10.

11.

12.

13.

Udh eaft a1 @ 3Mgiy 50 Hz @ 3R g9
e 4 Wex &1 3 Adbs # @ T gRT 9

DI S U AT BIT-
(@) 200 #Hrex (b) 100 #ex
(c) 300 #ex (d) 600 #Hrex

[RRB-JE : 29.08.2019]
4 m/s? P TR I I B 236 kg TIAH
arel fis R SRIT M a1l 9o S HIfog-
(a) 944 N (b) 59N
) 118N ) 472N

[RRB-JE : 30.08.2019]
IfT ‘o' ST 9 PR Q& §I BT BIVT &, df 9T
P & wrder gRvr '0' @t feem gRT &1 &l

gRT Yeida fhar omar 2-

4 Qsina
(2) 6= fan (P+Qcosoc)
. 4 Psina
(b) 6 = sm (P+Qcosaj
© 0- s g heoea)

,1 Psina
(d) &= cos (Q+Pcosaj
[RRB-JE : 30.08.2019]
eIt & RIGIA (principle of moments) & 3ITHR-
(a) I AT Tl BT Mg dgea 4 8,
ST IONORNT AT T BT © |
(b) T A1 fvg UR & arelt faeedl 01 &1 9l
& AT BT AISHIORAT AN, 39 fag wR
oY 3mee & aRIER BIAT &
(c) TFIHE 3IR VA el Hferd 81 Thd &
(d) I FATE i BT Mg A 4 8,
I9 dd | Reyd (64T fog & Aver 39
3reoit &7 SR IRT ¥ BT ®
[RRB-JE : 30.08.2019]
I U g M WR bls §I=d ATl -1 ST i,
AT S STecd AT 3R FHD! U 3HeT & HTURT
BT I BT PHEBA T B AMRY, IS
fhadr w87
(2) 9 B FAR A BT 14
(b) 9T & I8 BT 1|
(c) 9l &1 oS &1 M
(d) PV FAT & GRETT BT 1A
[RRB-JE : 30.08.2019]
olele

22 |Es < GATE « PSUs « JTO » IAS + NE
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Engineering Mechanics
ANSWERS AND EXPLANATIONS

1. Ans. (a) 8. Ans. (a)
The boat will start moving away from the shore. 9.  Ans. (d)
2. Ans. (d) Frequency = 50 Hz
Ans. (¢) Wavelength = 4 m
The Coefficient of Restitution (COR) is the ratio The Velocity of wave
of the final to initial relative velocity between = Frequency x Wavelength

two objects after they collide. It normally ranges

form 0 to 1 where 1 would be a perfectly elastic =50 x4 =200 m/s

Distance travelled by the sound wave in 3 sec.

collision.
4.  Ans. (d) =200 x 3 = 600 m
5. Ans. (d) 10. Ans. (@)
6. Ans. (d) F =ma
7.  Ans. (a) =236 x 4
= 944 N

11. Ans. (@)

12. Ans. (d)

13. Ans. (d)

Q00

The component of gravity force parallel to
inclined planes is

= W sin30°

1
~20 x — = 10 kN
3

e PAlESERENENE  www.engineersacademy.org | www.onlineengineersacademy.org | www.eapublications.org | web.nimbus.org.in
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RRB Previous Year Questions

RRB : JUNIOR ENGINEER

1.

The slenderness ratio of a compression member
18

@ Effective length
Y Least radius of gyration
®) Actual length
Moment of inertia
© Moment of inertia
Actual length
Actual length
(d)

Radius of gyration

[RRB-JE : 2014]

The length of a bar is L meters. It extends by
2 mm when a tensile force F is applied. Find the
strain produced in the bar :

0.002 L 2
@ —— ®) =

gL
© T @ 5002

[RRB-JE : 2014]

Choose the option which correctly shows the
relationship between Modulus of Elasticity (E);
Modulus of Rigidly (C) and Bulk Modulus (K):

L KC o g 2KC
@ =1 ® F=Sk ¢
_ 9KC L 9KC

© =3 c ) EE K ac

[RRB-JE : 2014]

1.

2.

3.

U TS JaUd H Tl U ©

PG IR
(@) 9 9 B9 goil oan

[RRB-JE : 2014]
Uh BS dl odls L Hek 81 Od U a9 ol F
TN ST & ol I8 2 mm db Bl ST § |
Be # S faefa &1 gar o

0.002 b 2
@ —— ® ©
gk
© T @ 002
[RRB-JE : 2014]

g% fdbed o Gl JaReIdl Adie (E), &l
AMTid (C) 3R M Aich (K) & §1d & Hael
P TS T W S g,

L KC o) g 2KC
@ =1 ® E= e
9KC
E - E =
© =3 c ) E=rToc
[RRB-JE : 2014]
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Strength of Material ENGINEERS ACADEMY

The property of a material by which it can be

rolled into sheets is called :

(a) Elasticity (b) Plasticity

(c) Ductility (d) Malleability
[RRB-JE : 2014]

A simply supported beam of length L is loaded

with a uniformly distributed load of 'W' per unit

length. The maximum bending moment will be :

wL? w2

() 4 (b) o
2

© - (@ WL

[RRB-JE : 2014]

Which of the following property is generally NOT
shown by metal ?

(a) Electrical conduction
(b) Sonorous in nature
(c) Dullness
(d) Ductility
[RRB-JE : 2014]

The stress-strain curve for an ideally plastic
material is (conventional symbols)

CA
()
» £
cA
(b)
g
CA
(c)
—>c
(9}
(d)
€

[RRB-JE : 2014]

4.

ol uaTel ®1 g8 YoM fSTEd gRT Y Arax]

H TUST S A&l &, dealdl o

(a) UATRRIAT (b) e

(c) T=Iar (d) maTaeRiar
[RRB-JE : 2014]

SATS BT U YeTeritad eR 'w' Ui gfie dars

& I ©9 9 foaRka R @& wrer 9R

ST & | 3ffShad g et g

wl? wl2

(@) 4 (b) o
2

©) % (d) wL

[RRB-JE : 2014]
frfeRad § | ST IUEH MR 1R 8Ty
SR T8I femmn e 87
(a) fagga @rer
(b) e wpfa
(c) "=l
(d) Td=udr

[RRB-JE : 2014]
b & (ABfId Udild)

CA
()
» £
cA
(b)
&
CA
(c)
—>c
(9}
(d)
€

[RRB-JE : 2014]
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ENGINEERS ACADEMY \ Strength of Material

22.

23.

24.

25.

26.

27.

Y B
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GINEERS ACADEMY
Z

Which of the following is a slow rise of plastic
deformation under the action of stresses?

(a) Ductile fracture
(b) Fatigue
(c) Creep
(d) Brittle fracture
[RRB-JE : 29.08.2019]

Which of the following materials has nearly zero
coefficient of expansion?

(b) Silver

(d) Selenium

[RRB-JE : 29.08.2019]
The Hoop stress developed in the thin cylinders

(a) Stainless steel

(c) Invar

is given by-
(where P = Internal pressure, d = Internal
diameter and t =wall thickness)

@ 5 b 5
© 2 @ &

[RRB-JE : 29.08.2019]

The material which exhibits the same elastic
properties in all directions is called-

(a) Homogeneous (b) Isotropic

(d) Ineclastic

[RRB-JE : 30.08.2019]

The bending moment at a section of a beam will

(c) Isentropic

have its local maximum where the shear force is-
(b) Minimum

(d)Zero

[RRB-JE : 30.08.2019]

Consider a long tube of 25 mm outside diameter
(d)) and of 20 mm inside diameter (d) twisted
about its longitudinal axis with a torque T of
45 N-m. The polar moment of inertia of the
hollow tube is-

(a) 18933 mm*
(c) 27271 mm*

(a) Maximum

(¢) Unity

(b) 36980 mm*
(d) 22641 mm*
[RRB-JE : 30.08.2019]

22.

23.

24.

25.

26.

27.

fferRad & & diar ufaad & fhar & dgd
gaca fawuor @ o g 8°

(@) T HaaR

(b) T

(c) I

(d) *R ST

[RRB-JE : 29.08.2019]
STH ¥ Y uarel B YR IUd AT T
I 87
(a) A LI
(c) AR

(b) @I
(d) Serfrem

[RRB-JE : 29.08.2019]
gelel ReieRl § I~ §Y Ulaad &l EIN
Jad fdhar Srar -
(STeT P = o1& q1d, d = 3TfaRed & 3Rt =
AR B HICT)

@ 5 (b) Fd
© 2 @ *d

[RRB-JE : 29.08.2019]
|1 faematl H HHM YT U UERiT Hee

areT ueref, BIdT B-
(a) I (b) FHRI®
(c) FHU=gIYT (d) 3TorTeT

[RRB-JE : 30.08.2019]
ERE & U WS YR b S0 H SHPBI RITHI
3IfSrha™ BN ofgt davAl 91 BT &-
(a) 3ferpaH (b) qAdH

() TbId (d) 3
[RRB-JE : 30.08.2019]

25 mm 98 AN (d,) 3R 20 mm ATARS ATE
(d) &1 Tb TR F W TR B, Sl 45 N-m &

AT T 1 Y T 31eT & AIUeT HS! B
T | WIS HF BT gdr Srecd el -

(a) 18933 mm’ (b) 36980 mm*
(c) 27271 mm’* (d) 22641 mm*
[RRB-JE : 30.08.2019]
000

22 |Es < GATE « PSUs « JTO » IAS + NE
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Strength of Material ENGINEERS ACADEMY

RRB : SENIOR SECTION ENGINEER

1.

B ENGINEERS ACADEMY
T

In S.I. System, unit of stress is :
(a) kg/cm? (b) N
(c) N/m? (d) Watt

[RRB-SSE : 2014]
In a thin-wall T-section, the shear centre C is
located at the point Shown in

' 4
S — S

_C(atCG)

®) 1 &

(©

I

[RRB-SSE : 2014]
Maximum deflection of fixed beam carrying a
central load is one form of maximum deflecting
is equal to (other notations standard)

wr? w3
Al b
@ e ®) SeEr
© L @ LM
192E1 384 EI

[RRB-SSE : 2014]

1.

3.

S.I. orelt ¥, ufdad &) saTs =
(a) kg/cm? (b) N
(c) N/m? (d) Watt

[RRB-SSE : 2014]
U Udell <IdR arel T-HaeE #, dawl &g C,
famy v fdg o) Rerd &

_C(atCG)

(@ ~——7-——————- ——————— L

(b) ~—9------- | G L

(©

(P ——

[RRB-SSE : 2014]
PU IR T8 B Aol 9F €RA BT IMferdhaH
fograur, srfermas faetgor &1 U wu D
IR T (3 AR AMG &)

wr? wr?
Al b
@ e ®) SeEr
© WL @ W
192E1 384 EI

[RRB-SSE : 2014]

g IES < GATE « PSUs + JTO » IAS « NE
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ENGINEERS ACADEMY \ Strength of Material

In C.G S. System, the unit of strain is :
(a) cm/kg (b) m/kg
(c) No unit (d) None of these
[RRB-SSE : 2014]
5.  What is the moment at A for a frame shown below:

P
L A L

L L
17777777 17777777

Each vertical member has very large moment of

Inertia
PL PL
(@ > (b) e
PL PL
(© Y (d) T

[RRB-SSE : 2014]
6. A simply supported beam is loaded a below

20 kN
| 10 kN/m
| 2m 2m |

|
! [ 1
The corresponding bending moment diagram is

I\MkNm

@ 15 m

30 kNm

[

40 kKNm

(b)

‘
[
\

40 kKNm

(©

>

20 kNm

20 kw

[RRB-SSE : 2014]

—_~
o
~

C.G S. Uurrefl ¥, f%rcb‘f%f FHIPE_ T

(a) cm/kg (b) m/kg

(c) @I SBTE Tl (d) 374 & DI el
[RRB-SSE : 2014]

<o 3@ Y hH & fIU A R 3l T ©
P
L A L
L L
17777777 /7777777
U SEIER 3ITd § 98 SATaT SiSdl gl 8
P o ML
@ = G
PL PL
© & @ ¢

[RRB-SSE : 2014]
U YETARTT &R IR BT =i1d IR fdbar S @
20 kN
,—10kN/m

—>
4+ —>

I\MkNm

0 kNm

30 kNm

i

(b)

40 kKNm

0 kNm

20 kNm

[RRB-SSE : 2014]
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What is the radius of Mohr's circle in case of 7,

bi-axial state of stress ?

(a) Half the sum of the two principal stresses

(b) Half the difference of the two principle

stresses

(c) Difference of the two principal stresses

(d) Sum of the two principal stresses
[RRB-SSE : 2014]

In the case of a uniformly distributed load on a

simply supported beam, the bending moment
diagram would be —

Uniform load of W/L
KWVY%\
1
N
3
4
(a) 1 (b) 2
(© 3 (d) 4

[RRB-SSE : 2014]

A Simply supported beam carries a varying load
from zero at one end to w N/m at the other end
(as under).

T/w;m

The length of the beam is L. The shear force will
be zero at distance 'x' from A. Find 'x' :

L
@ 5 ®)

W |

L
(©) NG (d)
[RRB-SSE : 2014]

fgerfi ufvee @1 Raft # #@er g @1 B
T 37?
(2) T = afaad @& INT BT eI
(b) T = UfATd & 3R BT eI
(c) T = Ufdad & 3ic”
(d) T = afded @& TN

[RRB-SSE : 2014]
J[ETATRIT g9 IR UHHAM [aaiNd 9R & Al
#, § omeef aR@ BFm

Uniform load of W/L
KWVY%\
| ‘
Yy
3
4
(@ 1 (b) 2
(© 3 (d) 4

[RRB-SSE : 2014]

U YETARET R, T BIR IR LA F R BR
R w N/m d& gRafcid IR 989 Bl & (ST

f o fear mar 8)

L T

PRA B Ads L 81 AW I X W HaAwAl

gfadel I BT | X' &7 A BT
L L

(@) 3 (b) 7
L L

© 3 @ 3

[RRB-SSE : 2014]
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22.

23.

P ENGINEERS ACADEMY
IES + GATE + PSUs + JTO » 1AS « NET

7 g Ty

The stress below which a material regains its
original size and shape when the load is removed
is called as :

(a) Failure stress

(c) Plastic limit

(b) Shrinkage limit
(d) Elastic limit
[RRB-SSE : 03.09.2015]

The behavior shown by some materials by virtue
of which, as the shear stress reduce continuously
with the development in the plastic strain is called
as :

(a) Yielding
(b) Strain softening
(c) Strain hardening
(d) Plasticity
[RRB-SSE : 03.09.2015]

22.

23.

I8 Yiaad ST 1=l Pls Uaref, 4R bl T
UR 31U HA 3MMBR AR MG bl AU PR

o 2 FHEATT B
(a) fowdar ufcaa  (b) Gabla AT
(c) guca (d) YITRRIAT AT

[RRB-SSE : 03.09.2015]

B Y g1 e 11 @agR s IR
R AREE [AFiT | gig & | HawT faae
STIR A BIdT STl &, FHEATT B

(a) INTHIg

(b) fagfa ggH=or
(c) fagfer worar
(d) gacgdn

[RRB-SSE : 03.09.2015]
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Ans. (a)

Slenderness ratio is the ratio of the length of a
column and the least radius of gyration of its
cross section.

Ans. (a)
Ans. (¢)
We know that,

E =2C(1 + p) (1)
and E=3 K (1 - 2u) ...(i1)
From (i)

l+p= £
2C

(3

Putting this value in (i)

ol (]
k]

E = 3K{3—E} = 3K[3C_E}
C C

EC = 3K3C - E)
= 9 KC - 3KE
EC + 3KE = 9 KC
~ E(C +3K) = 9 KC
9KC
T C+3K

Ans. (d)

Malleability is a substance's ability to deform
under pressure (compressive stress). If malleable,
a material may be flattened into thin sheets by
hammering or rolling. Malleable materials can
be flattened into metal leaf. Many metals with
high malleability also have high ductility.

Ans. (b)

10.

11.

12.

13.

14.

Ans. (¢)

Ans. (¢)

In ideal plastic material, stress remains constant
and deformation is continuous in nature.

Ans. (¢)

For simply supported beam carrying a point load
'P' at the centre

Strain Energy

L
U= 2T£2dx; MZBX,
o 2H 2
L L
U= 2fpzx2dx _ { 2P }2
0 2% 4FI 2x4EIx3 o
At P=1,U= L
96 EI
Ans. (c)
E =2G(1 + p) ..
u = Poisson's Ratio
E = 3K(1 - 2pu) ..(2)

2G(1 + ) = 3K(1 - 2pw)
3K - 2G
H= [6K+2Gj
Ans. (b)

Isotropic material means a material having
identical values of a property in all direction.
Glass and metals are examples of isotropic
materials.

Ans. (d)

If the modulus of elasticity is zero the material
is said to be plastic.

Ans. (¢)

Bolts used in column are suitable to carry axial
tension.

Ans. (a)

The unit of Elastic modulus, stress, shear modulus
and pressure is N/m?.

Ans. (a)
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15. 20.

16.

17.

18.

19.

Ans. (a)

In case of pure bending, radius of curvature will
exist and it corresponds to circle.

Ans. (d)
Prismatic beam is simply a beam in which there
is a uniform cross section throughout.

Ans. (b)

Cup and Cone Fracture. The majority of engineering
metals experience moderately ductile failure. In
uniaxial tension this failure mode has a characteristic
appearance known as cup and cone fracture. Cup
and cone fracture occurs as a stepwise process.

Ans. (d)

Poisson's ratio is the ratio of transverse contrac-
tion strain to longitudinal extension strain in the
direction of stretching force. Tensile deforma-
tion is considered positive and compressive de-
formation is considered negative.

Ans. (¢)

The failure of column depends on slenderness
ratio. Failure can be due to buckling, compression
or bending.

21.
22.
23.
24.
25.
26.
27.

Ans. (d)
Ans. (a)
Ans. (0)
Ans. (0)
Ans. (0)
Ans. (b)
Ans. (d)
Ans. (d)

d, = 25 mm
d. = 20 mm
Polar moment of inertia = 1

T 4 4
—xdg(1-k
2 of )

d

&
. 20
5@ [“(g] ]

22641.5 mm*

Where |, k

Q00
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Strength of Material
ANSWERS AND EXPLANATIONS

1. Ans. (o 6. Ans. (d)
The S.I. unit of stress is N/m?.
2. Ans. (b)
. o . 20KN" ) KN/m
The shear flow 1n the section i1s as shown in the
A Vi B
, R, R,
2m 2m

&

\
~n
Y
rA S
"»
\
~n
\
|
—
=
2
Z
|
P

—-30 KN
S.ED

The shear centre is the point about whcih the N /m i

moment of the shear flows in all segments should |

be zero. So, shear centre will lie at the intersec- BMD

tion point of two axes. 2
3. Ans. (¢ 20 KN/m

The centre point deflection of fixed beam carrying

central load is one-fourth of the centre point 7,  Ans. (b)

deflection of simply supported carrying same load Mohr Circle

1 wrL The radius of the Mohr circle is the magnitude R.
O = 4| 48EI
2
w3 Gy —Oy 2
" 192EI k= \/( 3 ) )

4., Ans. (¢

Strain is unit less quantity. It is dimensionless. R = %
5.  Ans. (a) o

where, 6, and o, are principal stress.
P, 8. Ans. (b)
L f L Simply supported beam with udl,

®» N/m

o mmmmémm
P/2 P/2 A B

< L N

PL
NAZ P2 x L = 7

www.engineersacademy.org | www.onlineengineersacademy.org | www.eapublications.org | web.nimbus.org.in




ENGINEERS ACADEMY \ Strength of Material

Now FBD, take sagging (+ ve) and hogging (—-ve) 9.  Ans. (¢)

< ol
A : B
];_ x— C T
oL : oL
2 x 2
oL X
Now, 1\/[X = TX_O)X_
2 2L wL
= M, = (x = 0) = 0 RB=WTL
12 12 _wL wL _ wL
= Myx=1)= 5= =0 Ri=F -3 =%
For maximum bending. (SF), _, = who 1 x X x
x-x 6 2" L
M, = E—oax =0 _ whL_wx?
dx 2 6 2L
L According to question SF = 0 at x
Now, x=5 W_L_WXZ Y,
6 2L
,_ I?
So bending moment at x = 3 to be maximum. T3
L
LY A
ol (L @(2j 10. Ans. (¢
Hence, M, = Sl Poisson's Ratio : Poisson's ratio is the ratio of
transverse contraction strain to longitudinal.
ol? ol ol? 11.  Ans. (9
T4 8 8 12. Ans. (b)
ol 2 Slenderness ratio is the ratio of the effective
M, = S length of a column (Le) and the least radius of
gyration (r) about the axis under consideration.
H BMD should b o
enee showie be it is given by the symbol "A" (lambda).
——>Parabolic Slenderness Ratio (A)
2
%L curve Effective length
A= least radius of gyration
A B

C

_Le
o
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Ans. (a)

In a bending beam, a point is known as a point
of contraflexure if it is a location at which no
bending occurs. In a bending moment diagram, it
is the point at which the bending moment curve
mtersects with the zero line. In other words, where
the bending moment changes it's sign from
negative to positive or vice versa.

Ans. (b)

Area under stress strain represent energy per
unit volume to cause failure.

Ans. (a)

=2 xh=2h
Ans. (¢

Anisotropy is the property of being directionally
dependent, which implies different properties in
different directions.

Ans. (b)

Work hardening, also known as strain harden-
ing, is the strengthening of a metal or polymer
by plastic deformation. This strengthening oc-
curs because of dislocation movements and dis-
location generation within the crystal structure
of the material.

Ans. (a)

The deflection is zero at non-yielding supports,
the slope is zero at the free end and at the point
of maximum positive moment and the bending
moment is zero at roller and hinge supports.

Strength of Mat
19

20.

21.

22.

23.

Ans. (a)

Isotropy comes from the Greek words isos
(equal) and tropos (way) and means uniform in
all directions. Isotropic materials like glass ex-
hibit the same material properties in all direc-
tion, whereas anisotropic materials like graph-
ite exhibit different material properties depend-
ing on the direction.

Ans. (d)

Rigid supports resist translation in all directions
as well as rotation. That is why option d is not
correct.

Ans. (a)

The load at which an element, a member or a
structure as a whole, either collapses in service
or buckles in a load test and develops excessive
lateral (out of plane) deformation or instability is
called as Buckling load.

Ans. (d)

Elastic limit, maximum stress or force per unit
arca within a solid material that can arise before
the onset of permanent deformation. The propor-
tional limit is the end point of what is called
linearly elastic behavior.

Ans. (b)

Strain softening is referred to as a behavior
where. The shear resistance (or shear stress)
reduces with continues development of plastic
shear's strain.

Q00

Detailed Solution of Strength of Materials
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