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THIRDSEMFSTE,R

MECH/RAC/CEMENT

SCTMMEJT]LY2OO8

STRENGTHOFMATERIAL

Time : Three Hours . Maximum Marks : 100

Note : i) Attempt total six questions. Question No. 1

(Objective type) is compulsory. From the

remaining questions attempt arry fiv e .

gd E: qqr 6d fiftr-ir qaq m-qio 1 (zrtaFu

ron or) 3TFIqd tr elq q'adt ti t m5 +q o)

6frFrlr
ii) In case of any doubt or dispute, the english

version question should be treated as final.

ffi rfi q-on + €ilt e+erqr fuqlE fi Rrfr it
3iffi rnq1fi vaq o) siftq qr+ qrlrnl

1. Choose the correct answer :

sS srq 6r qfi fiftq :

2 each
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(2)

i) When a solid shaft is subjected to pure torsion,
the shear stress induced in the shaft will be -

(a) Direct stress (b) Shear stress

(c) Bending stress (d) All of the above

w ffi arlrc q{ g< qt-s.rrwf frqreftm ddT t
d w{f s.qq qFdqd dqT -
(ei)u-em qfufld (q)effisquT qfu{d

(r+) qr-{ sftqd (q)sq$rd qql

ii) Moment of inertia of a circular section of 4mm
diameter, in mm unit wil1be -

(a) r, (b) 2n

(c) 4n (d) Brc

4 ffi qrfl qd gf,rf,rq .nrd oT q.sq GrRUf ftm
{nd ii &-r -
(et),, (e)zn

(q.) +ru (q)s,r

iii) The neutral axis of a section is an axis at which
bending moment stress is -

(a) Zero (b) Minimum

(c) Maximum (d) Infinity
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(3)

ffi ore fi vqxft{ eTeT q6 ereT dfr t ftm w
qr{ qfo{iT d-dT t -
(oT)e[q (e)q+cn

(q) oTfu-nffi (q)er+<

lv) If the number of members in a perfect frame is
11, then the number ofjoints willbe -

(a) 6 (b) 7

(c) 8 (d) e

qR fu-{fr vRg< Gfn d 3i-ffidi fr €cqr 11t, a)
oidf a i+EqT drft -
(cr) o (q)z

(q) s (q)q

v) The yield sftength of amaterial is determinedby :

(a) Compression test (b) Fatigue test

(c) Tension test (d) Hardness test

fufr qqrQf fr qqnrq srqd fuq qte{ur t en fr
qfrt-
(c)i{ftw qtq{ur (q)sil.fr q$erur

(e) il{rq qfreu (q)o.otwr q-telur
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D. a) Explain any five mechanical properties in brief
for metals . 6

qTg3i b ftq dd rfr qfq qiB-n 
WT €dq { eqeEqt

b) What is strain energy? Explain inbrief.

fdgft s-qf Tqr t? €e)q if sqglqqt

c) State the theorem of parallel axis as applied to

theory of moment of inertia . 6

++e sin qqnm + ftl-€l=d t dEifhd qTllqiilt

3Tqiiqr-A ftqq oT sds 6ftqt

3. a) A deviceonexpressionforslope anddeflection
at the free end of a cantilever with concentrated

load at the free end. 6

eTwr il gffi RIt w G-5 qN b ftq
6-rd G frdq or H+f,iq fln fiifrqt

b) A cantilever beam 2.4m long is loaded with a
unifomly distributed load of 100kg/m overhalf

of its length from the fixed end' Determine the

slope and deflection at the free end. Take

I=8000cma andB=2xlO6t<gcr*. 12

2.4 fic{ ad qq. aFffifi els w 3lrir€ fut t
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4. a)

b)

(s)

crTdt aqr{ ilD 1oo fuil/+cq * q+qffi{d qR

a.n tr {<dr ftrt q{ d-rd gq fre)q f,rd oitr Rqr t
I=8000cma ettt E=2x106 kg/cm2.

Write the assumptions made inEuler's equation.
6

qe< il rp { ftRd o-dq-{d ftfurr
Compare the crippling load given by Euler's and

Rankine formulae for a steel tube 3 meter long
having internal diameter 30mm and thickness of
plate 10mm andpinjointed atboth ends. 12

Take E = 2x10s N/mm2, f, = 320N/mm2,

1

o( = 75oo'

3 +d ard qqq-d fr qn tr\G-dTd b faq tdq
{fl qq th rp t uru Grgnq qR fr ga-<r otr rd
61 3lrdfuo qr*r 3gft=fr efl{ TE( fr frgl{ tOffi
tt <irii ftt R-q tr qlq ftfui fu E= 2x1d N/rnm2,

/c=320N/mm2frq o= fr,
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5.o a)

(6)

Define Slenderness ratio of a column. 6

ofdq b of* oi-gqTd o\ qforrfrd fiftqr
Define destructive and non-destructive test. 6

ftqTqft T+ eift-qTqX q'SernT o) qfu{fr-a fiftlr
Explain Hoop stress and longitudinal stress

induced in thin cylindrical shells. 6

q-f,d ilffirf,R std { s.qr di q-A qR?fl-{ G
3rEH qftE-d 6\ qq-fl*\1'

b)

c)

66. a) What is a Frame? Classify.

Eiqr qqr tu e.6po 6ftqr
b) Find forces in members AC and BC in bracket

shownbelow: 6

Frqfrfud nbd b Grq-qq AC q BC ii e-dt fr qqrr

fiftqr sqRtffi fu, t
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o)

c) ALeaf spring lmlongismadeupof 5 stripseach
60mm wide and 10mm thick. Calculate the
bending stress induced in the spring, when it
carries a central point load of 1.5 KN. 6

1 fid{ ad wftqR enqrfr 60 frfr # q 1sffi
M qrd s qftdiol qcftd o{ e-{r{.r{ tr mqrfr

fr s.q* Gi.hq qfu{d fr Tupfl 6ftq o-q s*+h b=q

w 1.s ffi =qel oT frABd w urgzro $1

7 . a) A beam of rectangular section is 100mm wide
and 200 mm deep. If the section is subjected to
a maximum shear force of 10 kN. Calculate the
shear stress induced at the neutral axis of the
section. 6

3nrkil?Dn qRFfS er<Ur 100 frfr +.S et< zoo frfl
.re$ tr qR GTl0o-dq eil:Etu q?i o-r qH 10kN d
d u-qffiq oTer q{ Gitqo-dq oilrsru qftqo or qFr

sn fiftqr
b) A solid circular shaft transmits 90kW power at

1 60 r.p.m. The maximum torque exceeds the mean

by257o.If the allowable stress is 70N/mm2, find
the safe diameter of shaft.
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(8)

qo ds Tflrorr qrkc too q.q.ft. w 90 fu'droe

erfr qtR-d ogfr tr GrfUo-fl q-i-s 3rTWf 3tlrd
I z5qo 3Tlqo tr qR GEq-d sfre-f, 70;X/ft'fr2
t\ dr qrire or g<fko eqr{ Erd fiftqr

Write shortnotes on any three: 3x6=18

a) Difference between Bending and Direct Stress

b) StrainEnergy

c) Stiffness of spring

d) Effective length of column

e) Composite bar

ffi frq w €fArH frcqfuqi ftfus :

GT) rfre) oe-n qr{ qft{d { Giili

q) ffis-qf
H) o-qrfr fr S{q-dT

E) {f,Eq 6l e.}rT-fr cqr{
q) eg+-o uJ
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