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STRENGTH OF N{ATERIALS

Time : Three Hours J fMaximwwt flarks : 7{)

Note : (i) Attempt total six questions. Question No. I (Objecrrr,.r

type) is compulsory. From the remaining questic-::s

attempt any five.

gm E: s5r fd &fut sfi mqi6 1 (arefrE q$Tq e-ri

srFwrd ti tq eqiid fr A-6 did 61 ro frBur
(ii) In case of any doubt or dispute, the English version

question should be treated as final.

ffi fr 16rr b nia 3T?rdr fr-da d fufr fr 3{ffi
t+rqr b qsq'61 3Tfu rnqr sr}Int

1. Choose the correct answer. 2 each

e-& rf,( 6i'il{Fr otBet

(i) When a bar is heated, the type of stress produced wili'oc

(a) Tensile (b) Compressive

(c) Thermal (d) No stress

sq ffi Es d rrd 6itr, * ys-s qkqd 6-r ffiFir dFrr:

(3T) fFT (q) dftsq
(H) drfiq (() ot$ ufrm rfi
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(ii) The B.1\{. at the centre of a simply supported beam

carrying a uniformly distributed load is

(a) wl (b) +
(c) (wl2)14 (d) (wl':)i 8

tr6 grIFI Sq * ffifr t{R 6f,q 6{i drd tr6 srqrel

$d-dkd frq b ibr q< .ror rrqgf 6ry-

(3T) wl (q) +
(H) {wl'?)/4 (d) (wl2)/8

(iii)Themaximumslopeofacantileverbeamcarrfinga

point load at its free end is at the

(a) Fixed end

(b) Free end

(c) Centre of sPan

(d) AnYwhere in the sPan

eo t*ft*< &q b Eiir frt q{ kgtirc 6rn t dr gs

q1 sftr6 crf, drdr t
(3{) 3{Er6 fr-t q<

(q) wiz frt q-r

(H) Etrqr$ b q€il

(6) ftffi ft s{r6 qt

(iv)Thedeflectionofacloselycoiledhelicalspringof

diameter D, subjected to an axial load (W) is-

(a) (64 WR3n)(C#) (b) (64 WR'?n)/(Cda)

(c) (64 wRnl(Cd) (d) (64 WRn'?)(Cd')
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3Tftq r+n 1w) b s{€flq qrn (D) of rry vgd iirk-S
friq 6T Bfu d-

(3i) (64 WR3n) l{Cd4) (q) (64 WRrn) /(Cd4)

(H) (54 wRny(Cd) (a) (64 WRnr)/(Cda)

(v) In a thin cylindrical shell of diameter (<t), length (i) is

subjected to an internal pressure (p). The circurnferential

stress in the shell is

od(a) -2{
od(c) 6a

qrs (d), ffidr$ 0) drd E6 qtrd ildiT-ox Et-d, 3Trafro'

(p) eqro e 3refr{ dr s}o ii qR€foq qfusd *-

(3T) *
(H) #

o)#
(d) #

(q) #
(6) #

2. (a) Define stress and strain. 2

qfdild ua ffi 6\ qReTrFo dHr
(b) Define Strain energy and explain how it is stored in a

body?

ffi g-sf 61qfuTrB-d frH sfl< zre $Ef ffi fu,E ii
dr+ tr6d Etft t, vwngda

(c) A Steel rod ABCD 4.5 m long and 25 mm in diameter is

subjected to the axial forces as shown in fig. below 6

Ft2025t7407 P.T.O.



I4I

ABCD frtr6 {w]a gg dwr€ 4.s ftfi sf< q-s 25

fra q< funr{src er$q tfl{ 3{R}ftd ffi ar} tl

If the value of Young's modulus (E) for the steel is

200GPa. Determine its deformation.

qft *qra b fru ziu rsrs Wr6 (E):200GPa dt, ae

sS 6I g,T sdrd gro #ffit

qa) Enlist the types of beams and draw a line diagram of

each. 4

ftq b r-dTti 6\ {Srild dftr$ Eii q'dd oI ts €'q frz
3rTtfud ffiil

(b) Drarv the Shear fbrce diagram and bending moment

diagram for a beam loaded as show in figure. 8

fu fr &q q'{ oJTr& w xfl<i b fru siqsqwq-d 3ntq ud

H6q 3W 3itg. em$tt

4" (a) Explain neutral plane and neutral axis.

ra.vt{ crm rri rflfr{ 3TeT dt qqsrfdl
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(b)

tsl

(b) A cantileve beam 2'4 m long and 100 mm diameter

carries a point load of 30 kN at its free end' Find the

slope and deflection of the beam' Take E:200 GPa' 8

w 2.4m dd deIT 100 mm qrfi fr sdrci-6 ftq w go

kN 6I ft6 un 6rIMr rrqr *l ftq 6T 6rd trd frfrq an

frHr E:2oo GPa ril

Define Torque and Torsional rigidity' 4

tr& sti atrTd 6dr<aT dr qqflrf,tl

A solid circular shaft is trarismitting 100 KW at 180

rpm, If the allowable shear stress in the shaft material is

50MPa. The shaft is not to twist more than 10 in a iength

of 2.5 m. The maximum torque transmitted exceeds the

mean by 30%. Find the suitable diameter' Take G:80

GPa. 8

116 drs qrrw 1ao qRtrquT ufr n5a6 q{ 100 Kw vrftr

ffid 6ffir tl qft rd-s' 3rdqd 3Tq-$tM 60 MPa sllt

2.5 md ore6 f 3TRr6-dq ti6{ 6}uT t o t t erRroaq trc{

3ir$ 3tsd 3{rqof 61 307i, 3TRrd d d vnw 6T ilq}t

ATq dKI dffiI G 6I qH 80 GPAdI

(a) Explain how failure occurs in a thin cylindrical shells

due to internal Pressure' 4

qqflFS fu 3iT;aR6 eqrd b 6Kq qtr& Affi{rdR d['d ii

frq-ffir d*'drfr ta
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(b) A cylindrical shell of 500mm diameter is required

to withstand an internal pressure of 4 Mpa. Find the

minimum thickness of the shell, if maximum tensile

strength in the plate material is 400 Mpa and efficiency

of the.joints in75Yo. Take factor of safety as 5. 8

500 Frft qrcr oi rffi ttr{ron dfo + Mpa cF-[ sffio,
drrr vFr 6-{ ffiFdr dt qfr frd it 3rftrffirq srgrd drffi

sfrild 400 Mpa t 3*q d$c d aaril ts% t, dr +d d
a1atrq ffi ara dftrdl E{HT Wno.:5 dtt

7. (a) List any four mechanical properties for rnetal.

tnwil b qitr6 
Uuil 6) q$-da frffir

Explain Stiffiress of a spring. 4

HlT bt {ddr 6l srgnE0r

A rectangie beam 24}mm deep is simply supported over

a span of 3 metres. What uniformly distributed loads

the beam may carry, if bending stress ir^*t to exceed

120MPa? Take I:9x 106 mma. 4

3nqdkFR 6Td ilfi €r{E 240 Frfr .r6ft t, frrsor qrc

(wH) 3 ftd{ tt qfr arq sfrvm 120 Mpa t 3rRr6 q dr

dt d-dr$a ft trqs fuemr sqffif, r{R s*r o-< so;-ft tl
Hs-dil 3ilquf l:9xlo6 mmo ffirdl

(b)

(c)
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8. Write a short note on: (any three) 3x4:12

(a) Poissons ratio

(b) Bending Stresses

(c) Hooke's Law

(d) Factor of safety

(e) Assumptions made in the theory of sirnple bending

kif fr q{ dlsTq ftrqfrrid frffi'
(3T) mqs{ srdqra

(d) Ei6-{ sfrffi
(q) E6 ffil ftqq
(a) g{Hr wi6
(F) T{d rqq fuai-d rt rgm qT{qdi

-@F=€€-
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