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Fourth Semester

Mechanical Engineering / Production Engineering

Scheme OCBC July 2A22

STRENGTHOFMATERIAL

Time: Three llours Maximum Morks : 70

Note : I Attempttotalsrxquestions. QuestionNo. 1(Objectivetype) is

compulsory. From the remaining questions attemptarryfive.

gd E': qar Ea fiftrr qaq tFql-m. 1 (e-qFE rfl{ 6T)

GTF-qri tr els !.ari { t A-q1 qiq a} 6s fifrrr
D In case of any doubt or dispute, the English version question

should be treated as fina1.

ffi q1 q-q,-R b rjic s+erqr frqlq fr frirft q eifql qrsl h
qec 6) 31ftq qtqT sliTr

1 . Choose the correct answer. 2 each

_ -L,
t{6T gccl{ OI rlqi q2llul\l

! Which ofthe foliowing material has zero Poisson's ratio?

(a) Rubber (b) Cork

(c) Diamond (d) Glass

Frqfr.fud d * fr-€ qqTel ol q(iqq er5qTd tp t,
(ei) rs{ (e) ffi
(s) EtiT (q) miq

0 Ifthe bending moment distribuiion is parabolic over the certain

span of a beam, then that span of the beam is acted upon by a

(a) Point load

(b) Concentratedmoment

(c) Unifonrdy distributed load

(d) Unifonnlyr.'aryingload
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qR frF{fi dq * fioqd fr-wR qI qfi-{ gTs fr'ilwr q.{qal.Bo

i, o\ qtq h sq fr-{dx q{ qfi 1ffi gm oTd frqT qdT t'

(3T) fi-g'11i

1o) i;ffi euqli

(e) eqm w t ffio qn

(q) qqTfl w s\ e-{cl-dT g31T'{1

O A simpiy supported beam carries a uniformly distributed load of

* p". rrrrit tt"$fr' over the length of 'I'' The maximum deflection

at the centre of the beam is

Tf, lilqlq 3i-qEifrd fiq '1' ffi qs lIqlq Sq t frrdRo qR (w)

!R {+.r{ aqd ilfl o-rtr tr dq } &-q q{ 3TRrf,dq frAq'T t

(a) (swl5y48El

(b) (sd4ye6Ei

(c) (5w14Y192EI

" (d) (5wl3y384El

19 Torque (T) transmitted by a solid shaft of diameter (D)' when

subjected to a shear stress (t) is equal to

qrs (D) b qfi ohr enqe H{r iRa a6 (D qq" q-6 31q6qql

T{ld (t) * 3Ttft{ EldT t, ilq ertGR d-dl t

(a) xll6xt*DZ

(b) nll6xt*D3

(c) rl32xt*D3

(d) nliZxr*D2
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v) In a thin cylinfrical sheli of diameter (d), length (l) is subj ected to
an internal pressure (p). The longitudinal stress in the shell is
qr€ (d) dqri G) ErA Tfi Tfld ildqTorr ei-a, 3ffilw <eTq

0) * erefl-{ tr qst-d d q-Jtrid qfrq-d t
pd(a) 
2,

(b)

(c)

(d)

DefineModulusofElasticity. 2

cc?r{emT Uqr6 d qfuilfr"d frFrdr
Explain Thermal stresses and strain. 4

aTqlq qkdd qq m o) qrsrgir
An axial pull of20 kN is suddenly applied on a steel rod 2.5 m
long and 1000 mm2 in cross-section. Calculate the strain energ,v,
which can be absorbed in the rod. Take E: 200 GPa. 6

2.5 qtc{ aql 3ft 1000 m2 miq-+aam eldl Etd fr W qq

srrtr{6 20 kN o-r eieftq fu-fls a"inqT qrdr tlus { eilqeiB-a

tH q-A figft s-st fr quni frfrrir E: 200 Gpa dr

3 . a) A simply supported beam 6m long is loaded as shown in figure
below Drawthe shear force diagram. 6

\-6. T€.q'q Lrgqfr M 6 +c{ tr sq'rri Rq,rS fu }
3EHrq 3{q-5qq ca ents e-{Etr

pd
4t

pd
6r

pd
8r

2. a)

b)

c)

;5kNtm
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b) Draw the bending moment diagram for the fig. given in above

question. Also find the maximum bending moment in the

beam. 6

sq-itffi ,.aq q R ry frT il fr\ aiq,-{ glTW ft-, ecIEql elq q{

eTRrfldq qf,{ 3tTTUi q1 Frmrfrrdr

4. a) Stateexpressionforthedeflectionoffoilowingbeams: 4

I Simply supporled beam loaded by UDL.

0 Cantileverbeam loadedby concentrated load at free end'

Frqfrfue trfi h frdq ig FqtcNnT frfuql

S;<aR( w{ } eq-r< frR{ft q{ qqfrdfilf, qN

ffidm wqb gm frt w fr-5ttx

b) ATimber beam of rectangular section suppofts a ioad of 20kN

uniformly distributed over a span of 3.6m. If depth of the beam

section is twice the rvidth and maximum stress is not to exceed

7MPa. Find the dimensions of beam section. 8

qqr dm-S fr atuilEx trrl fi r+qw frR{ft 3.6 qtcr q{ 20kN

ot qq-ffid qR lgffi tr qR.rEc fr qfuq fr'TeG s{rfr

# fi d Tfi t gq 3TRm-dq !.frE-dT o-T sr< TMPa t\ e\ trrc

fi qRFdq * sTolq +-T qtq g16 ftffir

5. a) Explainpolarmomentof inertia. 4

gflq q.scq 3ilqot or qqflEqr

b) A soiid circular shaft transmits 90kW power at 160 rpm. The

maximum torque exceeds the mean by 25%.If the ailor'vable

shear stress is 70 N/mm2, find the safe diameter of the shaft' 8

gfi oi-q EarfiTs aTrrc 160 rpm w qO ffifle arfu wtR-a tn-{fr

tr srErq,aq qtg qTW 3fr-c,d q\ 25% eFd'F tt qR 3qq-d

D

0

3{qsqnT cfrB-cr 70 N/mm2 t\ e\ qnqe 6T g{Rrd cqrfl. 5rf,

frFrlr
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6. a)

[5]

Enlist and explain the tu,o types oftensile stresses induced in a
thin cylinder shell when it is subjected to an intemal pressure. 6

3TidR6 qTq b srgfl=c Td6 q-d-A i-dElmTi ETq qTal d
q-chx il dfi q.fr"q-d 6i W-q-< frffi yq eqgrgdr

A cylindrical shell of 1 .3rn diameter is made up of 1Smm thick
plates. Findthe circumferential and longihrdinal stress inthe plates,

if the boiler is subjected to an internal pressure of 2.4 MPa. The

efficiency ofjointas 70%. 6

\6 1.3 m z6r {-6qrfl{ e)a tSmm ff fr sE{ t ecTqT rET t
qR qqer 2.4 MPa or errckfr qTq sflr oror t C qfunq

!ftE-d \s 3r-J*d q-frE-d s6 frffir urEd fr gfift"nfr zoz tr

7. a) Deflne proofresilience and Modulus ofResilience. 4

yqu m wfi derT ffi d g"* oi qfunR-d frffir
b) A close-coiied helical spring is made of 1Omm diameter wire

having 10 complete coils of 80mm mean diameter is subjected

to an axial load of 200N. Find the stress induced in the wire.
,A,riai deflection of the spring, stiffness of the spring and the strain

energy stored in the spring. If Modulus of rigidity
(G):0.84 x105N/mm2. 8

10 fr.q1. qri qrA.ilf, {rtcT fi on fr gf, E-{d fd-qTi 6qrfr,
&{rmT d-sd qr{ 80 fr.q1. t qq to gsfrsf t,..To oqql q{

200N znr 3Tefrq tir{ dlTT d, mq w d ssa e-fr!-f,, ffiq C scrs
fre)q, fu,T fr gaai gq ffiT d ffif, s-si fl( frffir qR

Eedt gurT-f, (G) : 0.84 ,105N/mm2.

b)

8. Writeashortnoteon(anythree):

a) Strengthofashaft

b). Stress-straindiagram

c) Moment ofresistance

d) Shear force andbending moment

e) PointofConkaflexure
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ffi frq q-{ €leffi ftqFrqi frffir
s{) en< fr Qu
q) qfrq-d-ffi 3rTrc

r+) qftNTq qTWt

E) e;d-c {f, so e-on eilqf

E) qfr qffi{ friS

-€r<F r4t>
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