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STRENGTIIOFMATERIAL

Time: Three Hours Maximunt Marks : 100

Note : I Attempttotalfivequestionsoutofeight.
gE 3r-d { t ctq qe{ Ed ftftr}r

D Incase ofany doubtordispute, theEnglishversionof question

should be treated as final.

ffi fr non b titt sTer-{r ft{rq fr fitifr ii eiffi qrqr il
qec ol 3iftq qrqr qrlqTl

1. a) Explainthermal stress inbrief. 3

elfrq !.fufl.r o1 14f4ffi ii lrqsEqr

b) Write short note on Composite bars. 3

qg+( ud w €feffi ftFquft ftfuqr
c) Establishrelationbetweenyoung's modulr.rs ofElasticity, Modulus

of rigidity andpoisson's Ratio. 6

4;I Tc{rcalar 5qto, E-d-dT gulro dqT q-{q{ 3i-5q]d ii *iticT

rerfra fiftqr
d) Draw sfress- straindiagramformildsteelandexplainyieldpoint,

elastic limit and proportional limit. 8

TE flqrd b fr\ Irfre-d-ffi erttc ffirEq nen q-cnra Gig,

qcil-{skrT qftq oen qqEqTfa-o frqr eqgEql

L a) Write short note on factor of safety. 3

g{erT SuTIo 
q{ €fAIH eequft ftfuqt

b) Explain destructive and non- destructive test. 3

lilcreft 6prT G{frfleft q-fte{ur o\ qqsEqr
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d)

L2t

write the name of six mechanical properties of material and define
it6
cqref b ui; qifto gqf b qH ftfuq G {+ qfuTRd stl
ExplainRockwellhardness testwithneat sketch. g

wu fu* fr rcrrror t mqrid odt-{dT qtle{ur o} eqfl-Eqr

Define point of confraflexure.

qft cfuq-dT frg of qfuTrB-d dfrqr
Whatisbeam? 3

ers qqr tu
Write shortnote onprincipal plane andprincipal stress. 6

Tcq a-a dEr gw qfrTd qr *iferu ftpquft ftrfuqt
Draw S.F. and B.M. diagrams for the beam as shown in
frgure(l) 8

fui (tl t M G errc b fr\ S.F. ew B.M. Gnts dBqr

,l-r^-*
f-2n ---+

Figure 1

3. a)

b)

c)

d)

4. a) Defureflexuralrigidity.

aiol gem of qfutTR-d fiftql
b) Write shortnote onneutral axis of beam.

crq fr B-qr{ft{ a{e{ q{ .ifBH fruTUft ftfuqr

1000N/m
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A triangular beam 100 mm base width and 150 mm height is

subjected to a shear force of 13.5 kN. Calculate the maximum
shearstress and draw the distribution diagram for the shear
stress. 6

\l-it BgqIoTq qffiq fr erEq 100mm qt.S oqr 150mm #fr t
frg w oTtfs.tu EIET or qH 13.5kN tr efto-oq 3ilforu qfts-d

6T srr fld ffftg G orrsqq qft{d fr-ilur eilto dtftql

MoE
Provethat:7=T= R 8

where, M = Bending moment,

I = Moment of Inertia of the area of cross section

o = Bending stress,

Y= Distance of exteme fibre fromtheneutal axis

E =Young's modulus of elasticity,

R=Radius of curvature

-MoER-< dilqq I =i= 
R

s-dl M=aqq3TIWf

I = 3rJtrf*d o-[e b et s-d or qsq enwf

O =;[EFI Cfu{61

y= frrS r{f, fr B-qrtr{ dd t (t
E = zi.T ceqtT€tdl gutrf,

R = tllFclT EWt

5. a) Whatdoyouunderstandbytorsionalsectionalmodulus? 3

rtfs Gil?ti q-sio. t enq rqT qr-fli t?
b) Definepolarmomentof inertia. 3

gflu u-e< sirqtuf o'r qRHTR-d fiftqr

c)

d)
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d)

t4)

Statethe assumptions made intheEuler's columntheory. 6

{d{ il REq fu<Fd ii qrfr .r{ ea-qcmur( ftfuqr
A solid circular shaft transmitted 100kW power at 200rpm. The
maximum torque exceeds the mean by 207o.If the allowable
stress is 70 MPa, find the safe diameter of shaft. 8

yo dIfl Tflror{ arrrd 200rpm c{ 100kW aTfr crtRd orft tr
3Tfuffiq 3rT1of 3iisil I ZOqo uko [1 uQ eqro cfrE-d 70MPa

d d cll.cd o-r qRr s6 fifrvr

What do you understand by equivalent length of a column? 3

RE'{ fr g@qTq dqd t enc rqT q-q-fli t?
Explainthefailureoflongcolumnandshortcolumn. 3

frd t<o+ G ag {nuq fr frh-"rdT o} Eq='{qr

Writethedifferencebetweentruss andbeam. 6

td oen enq'd eios frfuqr

A hollow steel column of 150 mm enter diameter and 25 mm wall
thickness is 3.5 m long. If one end of column is fxed and other is
free. Find crippling load for the column. Take E= 200Gpa. 8

yo. 3.5 m "rd {srd b cM wEq oT qr6q qrcr 150mm G
fr-fl fr M zsmm t qR Rrr{ or gm'fr<r 3ndr< G .r.q gqc

t, mor o-r rnifro qr{ skr fiftqr E= 200Gpa dr

Explaintheuse of differenttypes of springs. (inbriefl) 3

frfts q-mx fr fuq il sqqt'T srrr{gt (cifAlg {)
Explain the types of frame with the help of diagrams. 3

frftg ron h Bidf d fr={ Erq q+'rflrsgl

A copper rod ABCD of 800 mm2 cross sectional area and
7 .5 mlong is subjected to fbrce as shown in figure 2. Find the
total elongation of the bar. Take E=100 GPa 6

6. a)

b)

o)

d)

7. a)

b)

c)
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d)

t5l

go ofur {sABCD b ergu-cv cnre o-t et H-d 800mm2 dul 7.5m

aq€ w ft-* z & crgr+n qa eil-tfrd fur qri tr eR fr gro gR

sro fifqqr E=1oo GPadr

*-3.sm ---*- r.sm -d- zsm ---+
Figure2

A spherical shell of 2m diameter is made up of l0mmthickplates.
Calculate the change in diameter and volume of the shell, when it
subjected to an intemal presstne of 1.6 MPa . Take E = 200GPa

andp=0.3. 8

SE 2m qrs qrd .fdrol{ trt-d o} 10mm +E Qrd fr q-agr qql

tr qtd il'arm den 3rqil{ { qfuddq ol oro fffrq q-qFd gsfr

1.6 MPa tn, 3lidfuo Ers drt qr tl e = 200GPa efu p = 0.3 dt

Distinguish between fatigue sftength and fatigue limit. 3

s{ifr flq?d den }Tift dqT if eie-s ftfuqr
Specify ttre ball size and the magnitude of load applied in case of
Brinellhardnesstest. 3

Bia o-&ff q$e{ur } qTqA fr;k enos G ryro q{ b qRqTur

a\ s-"?fud 6ftql
The elastic and shearmoduli of anelasticmaterial are2xlOll Pa

and 2x 1010 Pa respectively. Determine Poisson's ratio and bulk
modulus ofthematerial. 6

2x1010 pa tr .rErQf b ftq qr{qq 3i-gqrr G qo utsds srd
fiftqr

8. a)

b)

c)
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d) What is the length of uniformly loaded cantilever beam if the
defection at the free end is 2cm and the slope at the same point is
0.0l radian? S

eqffif, qR srd ir-d s-ilY.do errc fr Eqd Tqr t? qR g{d
ftt w Zcm 4T frSq oen sS fiig c{ 6rET 0.01 tBu+ X,

-€r€{@r-

st2019t6253


