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Fourth Semester

Mechanical Engineering/RAC & Cement Tech.

Scheme OCBC 2019

STRENGTHOFMATERIAL
Time : Three Hours Maximum Marks : 70

Note : I A117 Questions are Compulsory. Intemal choices has been

given each in LO (Leaming Outcome)

slfr z qaq einqrd tr 3riilfuqt ft.o.-fl s-ctf, ro (aHq edts.fr)
dftsqqtr

0 In case of any doubt or dispute, the English version question

should be teated as final.

fr6fr rfi non fi dk s{emr fuqrE fr R{ft ii eiM qm }
qeq o) 3iftq qfqT qrimr

a. IIO Questions Marks

1. col
LOz

COT
LOz

a)

b)

Define the following: (any three)

D Factorofsafety

D PoissonRatio

ii| Hook's Law

iv) Principal stess and principal plane

FrqfufuE d qfurTR-d fifrqr (ot{"ffiq)

) giefi gurm"

D qrfl{ 3{-gqrd

o g-6 6.1 ftqq

iv) gq qfr{d ft gw qrkm

FindtheYoung's modulus ofabrass rod of
diameter 25 mm and length 200 mm, which
is subjected to a tensile load of 50 kN,
When the extension of the rod is equal to
0.4mm?
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a. LO Questions Marks

LOz

gs qxi ft uE o-r zirr qtqifr q6 fr&Xt
&s-ol qrs 25 frfr. G i{Er{ 2oo fr*. t,
fur+ w 50 ftd qF 6T d;Fr qr-{ mn t qq

s{T't fuqtq 0.4 frfr. gar tr
OR/3TE?[[

TWo wire 'A'and'B'of same materials have

length ratio I :2 and diame ter ratro 2:l.If a force

of same magnitude is applied to each one of
them. Find the ratio of change in their lengths.

q-6 A qqnf fr d on 'A'dEr 'B'fuq15t @
o.r 3i-gqrd 1:2 clefl qr,gi or STgqld Z:1 tr qR

s-+i q.t-6 ER rTrnq qa enrt&-o ftqT qr$ a\

B-r-fr ffi d qRsd{.Fr ci-gqrd an fifqqt

2. c03
LOI
LOz

c03
LO2

a) Explain in brief any three of the following:

! Differenttypesofbeams

D Shearforce andbendingmoment

iif Types ofloads acting on abeam

iv) Types of supports used in beams

FF{fufud fit fir8 *{ o\i{fHu tiqrrfldt

D tffit h frfu* ron n.

D 3rrrsru {f, s{tr iioq orTryt

D Eit w drri qre qii h ,rsrT

iv) trt-tf ti rgm BflEidf }. e-qflT

Draw shear force and bending moment

diagram for a cantilever subjected to
unifonnly disfibuted load on firll span ofthe
beam.

\'f if&frq{ r1g ff W a-c€ ry qqffiH
qR ETrTr tr qsor 3ilr-5rM {d q4 q-6q 3ilqrt

ur1* q-{r{Ar

b)

6

4

Ft2023t6934 Contd.....



t3l

a. LO Questions Marks

oR/sTerqT

Draw shear force and bending moment diagram

for simply supported beam subjected to point
load at midpoint ofthe beam.

g6 s{fl slr{ +'?i-dT-{ e qtq fr.5 w "ft5t1rs"

drn tr {q-6r 3ilrtru q-d vq doq cilWf 3TIts

e-r-rdr

3. LO2 A cantileverbexnZ.4meters long is loadedwith
a uniformly distributed load of 2 kN/m run over

its entire length. Draw shear force and bending
moment diagrarnAlso findthe marimumbending
momenl

w 2.4 +d Eit dr-&d-ii tir{ q{ XS taeH q

2 ftd ;f,cr/+d zFr qqkdfud qR frqrqtrd

tr gs-or sIq-ErM ca ento \d qEH qTWt 3TIfs

e-fldr Hrq 8 3{Rr6-dq tr< enqf * an
frfrl-dr

oR/3Temr

Abeam'AI!' 5 meters longis simplysupported
at 'A'and 'B'. It is loaded with a point load of
3kN, 2 meters from 'A' and a uniformly
distributed load of2 t<I.{/m on its firll span. Draw
shear force and bending moment diagram.

5 +fl ffi fr g6 tr{f,.trq{ A q B qq qTdfrd

tr'A t z *a fr $ q1 3 ftr-d qF nr ft-5,

sr{ drTr tr G tiwt ffi qr 2frd qra/fi.ct
* wqffi qr{ e-gffi tr qs-or srqsrM GlEr

3lts G dEF,l 3tTTIt sntrs EnT{Sr

10

Ft202316934 P.T,O.



L4l

a. I-rO Questions Marks

4. co4
LOI
LO4

Write short notes on the following (any four)

a) NeutalAxisinbeams

b) Beamofuniformstength

c) Sectionmodulus

d) Bendingstresses inbeams

e) Assumption made in theory of simple
bending.

ffifua r{ rifl$H ftEUft ftfuqr (ot{ qrql

GT) frq ii uqtdq GIqI

q) q"ql"I srqeq o Er{{

s) o-rd utqio

q) q€i it Eiqr{ qfu{d

s) Gioq * ft-€r< ti qrfr qm erqqnunq
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t. c04
LO4

Calculate the maximumpoint load that can be
applied at the free end of cantilever beam for
which maximum bending stress should not
exceeds'50 N/mm2 cantilever is 2 meter long
and40mmindiameter.

40 frfr. qrs G 2 +d{ @.or il-ffiqT
srg{ t, qsb gffi fri qr ai GTfrfr-dq fr-$n
oT qFr 566 fiftV qR e+mo-aq'dmq qPd-d-d

so qgq/ftfr2 t eiko q dr
OtVqemr

A timberbeam of rectangular cross-section is
simply supported over a span of 4 meters and
caries a uniformly distributed load 5 klrl/m run
over entire span. Determine the depth of the
beam, ifwidth is 80 mm andpermissible bending
sffess is 12 N/mm2.
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a. IIO Questions Marks

\E GTT{fl-qtR Gi-grmel-o.c qrd s{iT snaiq

6-rs tfi{ fr ffi 4 +c{ tr Xt frq aqr{ q{

5 fr-d qrH-ex * sqffi qr{ drrr t, $*i
fr rrt-iT{ 6;6 fffrq, qR rsq fr # 80 ftfr.
t nqr *ddq nq-q qfu{d 12 qen7frfr2 tr

6. co5
LOl

A solid circular shaft tansmit 100 kW power at
200 RPM. The maximum torque exceeds the
mean by 25%. If the allowable stress is
70 N/mm2. Find the safe diameter of shaft.
gf, drs Tarmx erw 2oo qm' qfr frfte q{

196 frrd qre $fr qtR-d o-gfr tr 3TRro-dq

qtE enwf 3ts-d t 25% 3+fu6 tr qR 3rgrd
sfrq-d 7s *H/frfr' d n\ qnw o-r gifhd
qrcr Ekr fifrqr

OR/3TE?TI

Find the maximum torque, that can be applied
safely to a shaft of 200 mm diameter. The
permissible angle oftwist is 1.5 degree in per
length of 7 .5 meter and shear stress should not
exceeds 42 N/mm2.
Take C:0.84x10s N/mm2.
gm' T{r+-R *s eTrw 6r qrfl 200 ftfr. t T6

GTfum-dq ft-rrT 3rTTf A s+-S tz qR v-€h
qriT to-{ otur t.s fu} qfr 7.5 +d aqr{ t oer
GTfu+-cq sFrErM qFre-d 42 qsq/frfr2 a s6-A

tl qqfu c : 0.84x 16s qa<rftfr2 tr

10

7. c05
L03

A closed coil helical spring of 20 mm mean
diameter is made up of 10 turns of 10 mm
diameter steel rod. When it is subjected to axial
loadof200 N. Calculate the following
D The maximum shear stress produced

D Thedeflection
trD Stiffiress ofthe spring
Take C:0.84 x iOs N/mm2
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a. IIO Questions Marks

q-{' s{d go-sftfr ffir tO frfr' qrq'} gwn
fr EE fr e-fr t es{ 10 W-sfr* t oer q-.t-6

giogd o-r Gftsd qrs 20 fr*. tr qR ffit qt

2oo qr{ oi qeftq qR aIIFII vtq d) fiq
vrtMt ol an fifrqt
D w ii vsq eiRrooq 3{cfstu cRq-d

D Etr { s.qn frSq

D furT fr Scnr

C: 0.84 x 16s garfrft2 ett

. OR/eierqr

a) Write the name ofdifferenttypes ofsprings,

also define stiffiiess of spring.

ftfr-drox fr fuiT h qrq frfuqden ffiq

6crrdfiqfuTrR-dfiftqt
b) A closed coil helical spring is carry a load

of 110 N and the mean coil diameter is to

be 8 times that of the wire diameter.

Calculate these diameters if the maximum

shear stress is 100 N/mm2.

\16 s{f, gosft{ Girr t10 qfr tIR ur6-{

mror t dEI ffiq fr gus-d mr !frso qrs
3fu s€h dR 6r qr$ ot srgqTf, g tr qR

GTfte-dq oilmrg qfrGrf, 1gg ;fdqlfrftz

E\ a\ ffiq b 3fl-{d gissd qrs.ren f,R }'
qrs fr qumr fiftqr

-er€r:@e-
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