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FOURTHSEMESTER

PART TIME DIPLOMA COIJRSE IN
MECHAMCALENGINEERING

STRENGTHOFMATERIATS

Time : Three Hours Maximum Marks : 100

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

(Objective type) is compulsory. From the
remaining questions attempt any five.
ga'6: qeq Ed fiftqr qaq arqifi 1 (q-{gfiE

r6R oT) GTFrqrd tr e)q qadi ii t m-6 dq a\
fo 6fqqt

(ii) In case of any doubt or dispute, the English
version question should be treated as final.
fu-{fr $ q-ox } et6 3Ter-{r fr-arq 6 Rrfr q
oiffi qrqT b qar o) Giftqqrqr qrhnr

1. Choose the correct answer : 2 each

sS r.rq or q.q;i fiftq :

i) The ratio of average shear stress to the maximum
shear stress of rectangular section beam is:

oTf{flfor{ ore b erfi il ftr} Gilfif, oTErsrM qfu{d

\,?i oTfUo-dq 3ilrsru qfrq-fl oT crgqrd dor t 
'(a) 3t2

(c) 2t3
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(b) 3t4
(d) 4t3
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ii) For the same lengttr and cross section of columns
which one of the following columns well have
maximum loadcarrying capacity? Column with
its:
(a) Both the ends hinged
(b) Both the ends fixed
(c) One end fixed and the other end hinged
(d) One end fixed and other end free

rTrrFT effi si 3rgrsq Hrc qrA ffifuo td..rii if

t olT-t g6 kirT 6T qR tr6{ q+rdr sqfk6 dt ft z

ft wrr+fti-sb :

(er) tn RTt o-"+qn E)

(q) dni ftt 3rlq< d
(s) vo futr onq< WrT o-"+qn d
(q) so ftrtr errq< q qrn Rh d

iii) For a perfect frame having number of joints .j'

the number of member'n' will be

q+. qRU< cf+ { q}.d a €Eqr 7' t, sfl} org'rd

fr €Eqrn' &ft :

(a) 3+2(j-2) (b)zj-3
(c) 3j -2 (d) 2j + 3

iv) The neutral axis of a section of beam is an axis at
which bending stress is:
(a) Minimum (b) Maximum
(c) Zero (d) One
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fufr frq fr ore fi sqlfi{ sqr, qE sTer dd t
ftrs tn qryr qffi{d drdr t-
(GT) q{dq (q) eftoaq

(H) qrq (q) qo

v) To find the toughness of a material appropriate
test is

(a) Tensile (b) Hardness

(c) Compression (d) Impact

Tqref fr g.cor o'r fld ERi b ftrt srgtrf, qteu t,
(cr) il++ (e) odffir
(q) s$gq (q) HTg

2. a) Explainthefollowingterm: 6

i) Modulus of rigidity

ii) Poisson's ratio

iii) Working stress

ffifuoqqf dqqselr
i) E-.ddr Uun6

ii) qr{rg{tftd

iii)orffiqfu{d
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b) Sketch stress-strain diagram for a mild steel and

mark the salients points on it. 6

TE {wld + fti-} efrTd frrgfr GTrts drfr-} ofl{

w q{ gcq frEC d qeTHr

c) A steel bar 2 meter long, 2cm wide and lcm thick
is subjected to tensile force of 3kN. Find the

change in length E for steel = 2x10s 2.mm

$qrdfr zfr erd, 2tfr drSG t ffi ql8w
q{ 3kN 6-r d;tq qd ord o-{ {dt tr uE fr Ei{r{

{ diqra qRsdq d sro frffir wqrd b ftr}
-A/

E= 2xl0'-i; dfra-$r
mm-

3. a) What is a beam? Explain various types of beams

with the help of line diagrarrrs. 6

trfi Trrr tZ Am* s-qDr-( fr qi:+ d Wr fr
T<q t sq-fl-glr

b) What do you mean by the thermal stress and
strain? 6

ilfi=q qfu{d \q ftg-ft t enq qqT s-q-$rd tz

N
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c) Define springs. Draw sketch of leaf spring and
write its uses. 6

oqrfr d qfuil-fro frRr'ir qqilEn o-qrfr o-r ftH
e;Tr+r s{JrFr sq-q}T ftfuir

4. a) Afourmeterlong simply supportedbeamcarries
a point load of 10kN at center and a UDL of
5kN/m from right end up to center. Draw S.F.
andB.M. diagrams.

96 qR +c( Eifr Slgroq err{ + qw Gig q{ tokN
EDT G-E qR tr qTn ft+t rl qq Gig oo 5kN/m or
eqffid qR $ orf{d tr eiqsqoT qd \ki Tq-{

.rTWf 3rTts e-fl$r

b) Arectangularbeam of 50mmwidth and 100mm
depth is simply supported over a span of 3m. If
the beam is subjected to a UDL of 10kN/m on
whole length. Find the maximtun bending stress

induced in the beam. 9

3 fr. dd gqr-dq tr{ur eTt-q-dr-o-t-{ ord fr tr ftrqfr
dsr{ 50mm sil( ,rE{d 100mm tr qs-a tt dqr{
w 10kN/m o-I 11qffi{d qr{ drrT tr gs w{ C

s.qE 3Tfuo-dq qqq qfu{d or qI{ gn o-q}r
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5. a) A solid shaft 5 meter long and 100mm diameter
is rotating at 30orpm ffansmits I 20kW. Calculate
the maximum shear stress induced in the shaft
and angle of twist. Take C = 8xl0a N/mm2. 9

rto dtfl aTrqd fr @ S fr. q qrs 100mmtr q6

300 BD qfr fi-f,c rn t20kw QTfu, €qrRd o{dr
tr qnrd d s-dr-{ 3Tfuqr-dq 3ilrsqq qfu{d derr \E{
dq fl qI;T gkT frfuir c = Sxtoa N/mm2dfrtt

b) A cantilever beam 2m long and Scm diameter
carries a load of 5kN at free end. Determine
the slope and deflection at the free end. Take
E =2 x lOa kN/cm2. 9

\@ 2 fr. dfr rq scmas fr )ffidev dq bffiir ftt
q( 5kN 6 fi-S q{ qgffi t, d fiq bwdr frrt w era

\q frAq sro fifrtr E = 2 x 1d kN/cm2dfuir

6. a) A hollow steel pipe having outside diameter
25mm, internal diameter 20mm and length 3m
is used as column. Whose both the ends are
hinged. Calculate critical load. Take E for
Steel = 2x105 N/mm2. 9

{grd o-t vcD'dgdr vqv, fuwor qr6q Eqrfl

25mm Vq 3Tidkcn @Nr 20mm derr d-{r{ 3 fr. t,
o-r wErT fr atE sq*q fu-qr rrfl tr fta-sb Qt'1

RTt o6+fl tr mift-o sr( srcr frftrir {*qro }
ftrlE=2x1o5N/mm2dffir
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b) Find forces in members AC and BC in bracket
shownbelow.

+n Ri r$ it-c A
qurqr frFrir

9

3tq-q-q AC G BC { qdt fr

7 . a) A beam of circular section of 150mm diameter
is subjected to a shear force of 75kN. Find the
value of maximum shear stress. 6

q6 Tfl-f,n qREdE fr qrq 6r qNr 150mmtr {s
w 75kN o'r sFrsrM qd drr tr effo-oq 3il-s-rM

qfu{d ol qFi sro ftftrtr
b) What is strain energy? Explain in brief. 6

frgrfr s-of +qr t z rr$q d q{flr{t 
r

c) Define principal plane and principal stress and
give examples. 6

$cq t{krd G gcq qfu{d o\ qft'nfrd fiftr} oen

vsh sqr{<qr frfrr}r
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8. Write short notes on any three of the following:

6 each
a) Slenderness ratio
b) Brinell hardness test method
c) Sectionmodulus

d) Hoop stress and longitudinal stress

e) Factor of safety

f) Mohr's circle

ffiTtuH { t m6 trq q-r qfirH ffi ftfus,
3T) qf,T 3TEqTd

q) fr+d o-e<-fl,q(teu frfq
T{) o-re qFrr6

E) qR?flq qfrsd \q GE+r{ qfrE-d

s) gte{r SuTIo

tr) drf ?-n

-€,.G4s_
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