
Ft2023t7368 Total Pages : 6

Third Semester
Civil Engineering/CTM

Scheme OCBC July 2422

MECIIAMCSOFMAIERIALS
Time: Three Hours Moximum Marks : 70

Note : I Attempttotalsrquestions. QuestionNo. 1(Objectiveffi) is

compulsory. From the remaining questions attempt any fiw.
gET E: qer Ef, fiftqr qel mqitr 1 ({qfr8 q-6n or)
3TM tr elq sari { fr An4; frq fr1 56 fifrqr

D [n case of any doubt or dispute, the English version question

shouldbe keated as final.

fufi tfr q-nl h $k enr* ftqrq ff fufr { eiffi qrqr il
qaq rh) sifrq qFTr qr&rnr

1. Choose the correct answer. 2each
rr$ scm 6t a{H ffftqr
D Relationbetweenmoduhsofelasticrty(E)andmoduhsofrigidity

(G)is
zirr lltqmQrf,r goTifi (E) den {6dr qTqi6 (O h 4u qq-rq t

(a) n=zc(t*+) G)r=rcfr.]]\ m) \ m)

(c) r=zc(r-1) (d) a=zc(r+l)

0 Choose the correct relation

ffitud{+q-striqt
(a) #= !, e (b) Y11= lw dx

(c) M = I jFdr' (A #= lr *
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O Therelationship between radius ofcurvature R, bendingmoment

M andYoung's modulus of elasticity E is

cm-or frcqr R, TrFi wqf N{ f,Er y-.qrcerdT 
Uqren 

g { ridq t

(a) R=# o) M=+

RMI/c\ E-- (d) E=-\-,/ MI \*,, R

iv) For rectangular beam Tav : Tmax is equal to

3{l{aro-rc cRdq fi ftrn rav: tmax cn't gFI d-dl t
34(a), @)t

(c) , (d) ,
v) The formula for slendemess ratio is

mEf,r crgqTd * ftd q, t
le le(a) k O)A

(c) k @)A

2. a) Definecentreofgravity. 2

gw fi< fr q.RqruT ftfuqr

b) Writetre formulaformomentofinertiaaboutanaxispassingt ror.gh

c.g. ofthe section andparallel to XX axis for sections. 4

D Rectangularsection

D Circularsection

O Tiiangularsection
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ft'q o-re fi gre e-q t gqii qre 3Te{ b qrtei qsq enryt mt

r;* ftfuvr

I en+arox oa

D qflFDR errd

O fuuron orc

c) AT:sectionhas followingdimensions 6

Flange - 200 mm x 20 mm

Web - 200 mm x 25 mm

Find out moment of inertia about an axis passing through c.g. of
the section and parallel to XX axis.

\o T-frrd fr ftErfrfutr qlE tr

dq-200mmx20mm

i-s - ZOO mm x 25 mm

Xx G{e{ fi u,.+t<r delr gse b-< t g-q{i qd oTe{ } qTfra:

uso eq$ sn fifrqr

3. a) Write Hook's law. 2

gm. 6T ftqq ftfuqr

b) Draw stess-strain curve for ductile material. " " 4

dq qqrel fi ftr-d qfrqa-@ft gm dfudr

c) A tensile force 100 kN is acting on a rod of diameter 30 mm and

length 300 mm. The increase in length of rod is 0.25 mm.

Determine the modulus of elasticity ofrod. 6

g.6 us fr-q-fiT qrq 30 mm duT @ 300 mm t, c{ i00 kN

6r d.flcr q-d old{a t qq oE fr arqr{ { gR 0.25 rnm Br uE

Fr q-igrc€IdT Suno am fiftql
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4. a) Definebendingmoment. 2

rT{ 3iTTIt et qfu1frd frfr}l
4b) Explaindifferentffisofbeams.

rrcr * frfr-d'FFrtf of wsr$r
c) A cantileverbeamoflength2 m is subjectedtoaloadof l0klrlat

free end and a load of 5 k}.l is acting at a distance of 0.5 m from
free end. Draw shearforce andbendingmomentdiagram . 6

rm *;u-A B+ffir trrq ffi ffi z mt, & gffi ftt Tr 10 kN

G gqn Rri t 0.5 mfr q$ w s kNr* ri*R?r qn ordva tt
3{rlsrM {m G rT{ 3TIts fl{r{gl

5. a) Writebendingequation. 2

ffiq Hfrowr ftMr
b) Draw shearstess distibution for following section. 4

D Rectangularsection

tr) I-section

FrqfrTfuT qffidf b frq srqsru eftTm eirts EqrHr

, Gnq?fliDrr qkd#q

D r-qndq
c) A wooden beam 200 mm wide 400 mm deep and 5 m long

is carrying a udl of 5 kN/m. Determine,the maximum shear
stress. 6

y6 5 fr. eifr, 200 mm tit$ Hen 400 mm rr{t 6rs w{ b grr
5 kN/m o-r riqB-f,Rd qn mrdro tr eiEr+-oq odq qfu{d fff,
ffirir

6. a) Writedefinitionofslendernessratio. 2

ilgilr 3rgqrd o) qfuTrR-d 6lftir
b) Writedifferencebetweenstutandcolumn. 4

ii+siTr nen wrr+ iI sidy qdr{gl
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c) A rectangular column of length 2 m has sectional dimension of
50 mm x 75 mm column is fixed at bottom and free at top.

If factor ofsafety is 4, then find the safe load forthe colur-nn.

E :2.1x 105 N/mm2. 6

96' sTrqdriDR s-rc qre qpl ff arEH z m tl sTEdrdFN 6Td fi
qTq 50 mm x 75 mm tr w*q EFT ft-.riTr futr GItq< den u.r$
futt gffi tr qR U${r g0T16 4 d d} KrErt q{ rumil gq111-6 qTi

ft rrqqr otr e :2.1 x 105 N/mm2 fur tr

7- a)

b)

DefineNeufralaris.

B-qrdq sTq{ o} q'Rtnftd ffffir
Writethe rurits ofthe following.

D Stain

0 Sectionmodulus

O Shearstess

iv) Moment

ffituo e ftq qor{ ftffir
D

0

o
iv)

f{p,fr

6.le qrqifi

4

qRr{dT

c) A steelbar2 m long,20 mmwide and 10 mmthickis subjected

to a tensile load of 5 kN in the direction of its length. Find the

change in length. Take E:2 x 105 N/mm2 . 6

\r4'ETqkT fr w 2 mdfr, 20 mm=il.S oen 10 mm*E tt gs

w Etff fr Rqn t s t<N o.r ffFr qEi drn-qr irqr tr EE fr @
{ Eft s6 fiftrVr E: 2 x 105 N/mm2 eftfrqr

3Iq5,(M

.tTwf
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8. a) Defineshearforce. 2

odq qd ED) qfurTRd frffir
b) Write any four assumptions oftheory ofbending. 4

q"{d qrq fr-€in fr at{ ffi qr'{dT( ftMr
c) A beam is of section I20 mm x 250 mm. If bending stress

acting on beam is 10 N/mm2 then find the bending moment on
6beam.

95 tlr{ 6I ore 120 mm x 250 mm tr qR 3r-Jdq qrri sfr{d
10 N/mm2 d e\ erri' q{ qErc ,-frfu gn zntr

*rC.:@<s-
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