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Fourth Semester
Mechanical Engineering / Production Engineering

Scheme OCBC Jruly 2022

STRENGTHOFMATERTAL
Time: Three Hours Maximum Msrks : T0

Note : ) Attempttotalsxquestions. QuestionNo. 1 (Objecti,ve type) is
compulsory. From the remaining questions attempt any fwe.
gd rr: qaq Ec{ ftfrrqr qqq qqio' 1 (q-qfrs q-mR 6r)
3rffi tr qtq qadi d t A-6 qiq of aa fiftqr

D In case ofany doubt or dispute, the English version question
should be treated as final.

frfr fr q-qrx * €te 3Terqr fr-nq fr Rrfr it sihfr qwr b
qqq o) eiftq qmr qrlml

1. Choose the correct answer. 2 each

vS u<r $T qqq fiftqr
I The ratio of shear stress to shear strain is called as

(a) Young'smodulusofelasticity

O) Bulkmodulusofelasticity

(c) modultnofrigidity

(d) Poisson's ratio

3rfsru sfrq-d G 3irrsiqq ftgft o-r 3rgqrf, qr-{mrdr t
(eI) s-.qrrqdr mr ziq gufffr

(e) rrertrcerf,t 6l q6 guri6

(q) q-.d-iff guro

(q) qniq-{ Fiqfr
D Bendingmomentismarimumonasectionofabeamwhereshear

force is

(a) Ir,finimtnn (b) Ivtaximun

(c) Changingsign (d) Equal
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dq il ffi t*em w do-q enqf mr qm sTEm-dq t, q6r .n
G{qt-.M qei fl' q-H Et n

(er) qr-on (q) srfhmq
(e) e-iT oi fut'e-Ea-ar t (q) q{riq

,D The neutral axis of a section is an axis at which bending stress is
(a) Z.ero (b) Ir,finimurn
(c) Maximwn (d) Infinity

ffi ore ft s-qmflq 3{e{ dfr t, fr-rl q{ qq"i qfrq-d Eldr t
(3T) qlq (e) qrm
(q) sTftm-dq (q) 3r;id

iv) Polar moment ofinertia ofa solid shaft ofdiameter (D) is
erq (D) * go ds eircd 6T g-dq we erryf t
(a) nlt6 x D3 g) nlt6 x Da
(c) nl32 x D3 (d) nl3l x Da

v) The maximum slope of a cantilever beam carrying a point load at
its free and is atthe
(a) Fixedend (b) Free end
(c) Centerofspan (d) Anywhereinthespan
\-o. ffid-{i dq b {<ct RTt q{ CiEqTi aqr t at qs r{ 3TRrfi'

era t)-ar t
(u) cr+q ftt w (e) Eria ftt w
(q,) aq.r{ *'qgq (q) rqH d q,-& lfr

?.. a) DefineModulusofRigidity. 2

o-dt-{dl gEm Ent qRqTR-d ftfra-Sr 4'

b) Explainthefollowingterrns: 4

D Stength 0 Hardness

FrqfrfuT arqf of qqflrdr

D smed D o-d)-{dT

c) Asteelplate 6mlong, l50mmwideand 15 mmthickis subjected
to apull of600 ld'{. Find the change in lengtlU widt}u thickness and
volumeoftheplate. Take E:2x 105N/mm2,m= 10/3. 6
yf, siqrd fr qtrmT 6T drqr{ 6 *dr, ff tso frm. oili M
15 ft*. tr gfi qEor 6I arqr{ fr Ren ii OOO ld{ or d;Fi qd

ugw tt aqr{, #, M \q 3Tr{r.H { qfirdq aro frftrir
E:2 x 105 N/mm2, m: l0/3 aftftrlr
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3 . a) Define Proofresilience.
qqu fup.ft wqf of qfuilfr.d frRrlr

b) ' Draw Stress-Strain curve for mild steel and indicate its salient
points. 4
g5 qwro h ft\ qfre-d-ffi 3rTtq E1fuA G qsb gcq
fr-S3rT oi qeT@r

c) AsteelrodABCD of800 mm2cross-sectional areaand 7.5 m
long is subjected to forces as shown in fig. beiow. Find the total
elongation ofthe bar. Take E:200 GPa.

,6
96 T*d EE ABCD fr-s-mT 6re or et h-d 996 ffiz f,eri dqr{
7.5 fid{ tt *t Rq fr-l h ergvx sTeftq Erd rym tr sg r,T g-i{
e-{rN 5kr frfta-}r E:200 GPa dffir

4. a) A simply supported beam 4 m long is loaded as shown in fig.
below. Draw the shear force diagram. 6

s6 gE dq trrt fr ffi 4 +c{ tr vs qi ft} rs fr-d }
3r-gwTi 3{qs-(M {d sTrts e-r'r$r

4kN

b) Dawtlre bending moment diagram fortre fig. givar in above question
Alsofindthemaximumbendingmomentinthebeam. 6

sq< ftg rTq frl b ergwn qR qrR-d Errq 6.r ai6q 3ilRuf fr-d
q-i'r{gr *q w 3TErqrdq dsq qTWt $ FroTfrr}t
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5. a)

b)

6. a)

b)

7. a)

b)

8. a)

b)

t4l

State the assumptions made inthe theory ofsimple bending. 4

cio-{ b fuqid d qrfr r{ s-*rnuirii qm frfrrir
A simply supported beam 4 m long is loaded with a uniformly
distributed load of 3 kN/m over its entire length. Calculate its
maximum slope and deflection Take EI : 80 x l0e N-mm2. 8

\rdF s{d gqrarE rfiq 4 +d arfr tr {sfr Ts iaqd e-t 3 klrl/m o-l
qqffif, m frqretm tr srRro-aq 6rm G fr*q oT qI{ 5rf,

ftfuir q-{fu EI: 8o x 1oe N-mm2 tt
Explainpolarmomentofinertia. 4

gdu uve sTrqf of qr-sr{ir
A sotid circular shaft transmits 90 kW power at 160 rpm. The

maximum torque exceeds the mean by 25Yo.lf the allowable
shear stess is 70 N/mm2, find the safe diameter ofthe shaft. 8

qfi dH TdmR airrc 160 E.s.fr. q !a ftd+re oA q\Ra or<fi

tr sTk{-dq rig .{IWt 3ilqd t 25% vrfur' tt qR srgq-d 3ilrsru
qfre-ct 70 N/mm2 d ai effi or gfto qNI Erd ftfrir

Define spring. Write about different types of springs. 6

ffiT 6t qfulrfr-d frRrdr fqfrf, e-otr fr fu'r fi eTt { E-iflEtt

A closely coiled helical spring of mean diameter 140 mm is

made up of 10 mm diameter steel wire. Calculate the direct
axial load, the spring can carry if the maximum stress is not to
exceed 100 MPa. 6

146 ffi. 3rts-d qjq ft \-n'sgd 9trfrilff tfrE-d ffi tO ftfr.
qR{ &'dR ff qft tr ffiq gtiT qEq fuqr qr s6+ qrcil e-ele{

3Tefu qR Frfirftd, qR ertU-o-oq qfrE-m 100 MPa dt

Derive the expression for longitudinal and hoop's stresses in a

thincylinder. 6

q-cre iW-si { srg*d ft gw qfre-d h ftq qppft qrw 6tr
Calculate the thickness of metal necessary for a thin
cylindrical shell of diameter 500 mm to withstand an internal
pi"ssur" of 2.5 N/mm2. If the maximum permissible tensile
itr... is 50 N/mm2. 6

gm'500 ftff. qrrs b gm'qaA aaqrEnTr atd & 2.5 gn7Fffiz
qrq 116-{ rn{i * ftq eirqeqm'M an frffir qR *ng ot
3TPr6-dq ci-jrd dqq qft{d 56 qetlftfr2 tr
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