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1. If the radius of wire stretched by a
load is doubh4 rheo its Yolrng's
moauhs uri[ be

(a) halved

O) become four times

(c) become one-fowth

(d) remains unalfected

In a rcnsile test on mild stcel, thc
breaking strcss as compared to
ultimate streso is

(a) m(Ee

O) less

(c) same

(d) mayhaveanyvalue

z,tits

STRENGTH OF IT,IATERHLS

Ihc dloryed zYzErowl

ab : @ vt?rw.affif F sdrrwt rraw* t
Notc : atl Qucstiorc are contpulsory and each qwstion is of r naa*

(ii) qt+rrvro##onrrai.t#frqfr,# a*fr aprfilza{ 1

Only btglish version is valid in case of difference in bth tte langwgcs.

l. *fu*ffiot, +fr'w'Tntdqr
Er rf,r t, frq1 gf* ur * qrq * ssqr
{lrurn tio
(a) qrqrdEilEn I

(b) qRTlrdEilErr 
I

(c) W'ffrrEIEn I

(d) qqnffirtm 
r

lIE 3wm t rq YTHUT { qrq nfuffi
dqear{fuhfreFTErurr

(a) qnqrfrr

(b) wdm
(c) qlIF[II|It

(d) W$tigtart r

i

I

1
!

I
i

(1) P.T.o.

}AXt2



,'Gffi[fiffiil0U}/,AmU*ffimUffiYml :*i (2)

g1, 1;ft,,fi'IM*,rr{,fi+ rfi,tF Fq t
krt'dw{sq6qr', ' 

,

(a) r<resIfiTfr

O) {'furrPfifr

1a nrftafu
(d) dttudqfi

:

4. IIS f{Inil l5. qI( niltiflr Er HtrlI{qT F

il fiFs{ Tqtftl,sfttw-Bu1 ulm t
(a) urFT

o) Ffiq

(c) Rfo

(4) qrtr

5, qfiffiqfittfurt. rctswr
R l6luTwTgTilltfif, i

(a) 45"

(b) 90o

(c) 22ln"
iltqfi($ rq+te

6. -1mqryrotftntwtw
(a) frit*,EfrT{nafidurt r

(s) d* oft{i{qffirqfrqfi *ff t r

(a) qflffiqffiffirmtimt r

(d) t6lf rIr{oIFIIgril.rc;lf,tf,lifi u I

3. If a inrltcrral exPands freelY on

heating, it will deircloP

(a) tcnsile strQss

O) compressive stress

(c) thermal str€ss

(d) Do stress

4. For4 r$1ircimeas of M.S. have their

lenf,thrdnd diameter as l, d; 21, %l;

31, 3d; 41, 4d resPectivelY. Which of
thesp wiU have largest exteqsim

when the samp tonsile fqce is applied

to all of them ?

(a) First

O) Second

(c) Thid
(d) Fourth

r '; '. ".. l' r.,i

5. Maximum shearing stress glanes are

at 

- 

angle ftom tho PrinciPal
planes

(a) 45"

o) e0"

(c) *
(d) None of these

't
6. Prinsipl plane is one which car-rips

(a) no shear stress

(b) no rcrmal stress

(c) maximum resultant stress

(d) no resultant stregs



- cc20ucumlll/tumlflNrumltwynr (3)

' 7. Et[ qfrrffiq ftRFfr wttil ffi ftts- {
!..

{rfr!(utqrgmi'i
;

(a) iTsruqt
;

; (b) sqmfrrsrwt

i ttl qlqlilwrt

i fal wtqqiu,
i

i 8. frES @ { fqtd ffi sql EAIr
r rtr{d'6<tq qqr*o'qtT,qrurffi

, + ';'..
:
t ^ . ^ 

' 'l
16) qrtfrdft r ... ,

t

i tc) yr*ftft t -; 
l

(d) qRrFTfrfr I 
:

g. fu{il Hdq( qr{ ks qr qlllq 6q +
frffi rils qrr {s t 61 E .rryt
turfurdrn

,!

(a, EIt{klFEl{

(b) Arg.qrom

(c) rrGrfrq

(d) qfir

10. {r Elt{ut ss ffi{qr qnffiq drn Erfi

q(ffiTfr

(a) qnrfirqt I

(b) q+mt r

(c) {[Ti I

(d) qrqt{t| i

It SSl,,t': i3;1,' n,]rl.:.r,f;rr i;,_.'i, t,,,t,tfi2
,nt. l''': TlhurmdxiinUm,W*ntneffy:iliat cm

be storpd in a,@y;& hgvm ag

(a) Resilierce .

(b) hoof resilbnco

(c) Impactentrgy

(d) 
. 
Modulus of resilioncp

,

8. rle q$ail gqeqry stpry{,:tr a MI
dyr 1o,,,_st{de$Y ,r,.S$ifl. load

coqpqrsd. tn E#Wlty lpplied load is

(a)' 'sanC"''''.'''. ' "1". '

O) half ' 
.:.

(c) double

(O fourtings .,,
-1,..'.1 . .

9. The bending mopcnt diagrqm fon a

cantilevcr beam ...rytog qniformly

(a) r€ctangular

O) triangular

(c) prabola

(d) cubic

10, The bending moment on a spctiOn is

maximum ryhrc sbaring fqte 
'

(a) is maximum

(b) i5 minimum

(c) is zero

(d) isoqual



qfiiluCEz0alfi nt$vfr;nUu'tr?or
11,,, frrlfld.pfiqjqf.EtFdt-p... 

:

(a) uirrcqt't I

O) ntqlntftmmart r

(c) iwErq4ktwart r

(d) iF qrq4 qnmrqt r

t2. frdt +m lrr trscr qrd dvr T<trq
d'trus+

(a) 
".1fud}qtr*,qfitrt*+i+ffi"' ' '

,b)

(p)

(d)

TEfrqqtr6'@
v|[(wnwu'qntr

ftc'

$t
ftt

o)

G)

(d)

'd' qrg qId qrqFrorqtarn uet,
amil wtqrfurqgnq qrqgtrtrt

(a) ,+rt

ffi qr*ror +re qt wq * qnd
us* , tqfttqrmnftthft r

(a) mrt
(b) q}gil

(c) qE{It

(d) Fi*qitqd

14.

*(a) ..."-;;,rr{r{: - ?NL

ll. The point of contra-flexure is a point
where

(a) Shearforce is zero

O) Shear force changes sign

(c) bending moment changes sign

(d) bending moment maximum

12. Mompnt of inertia of an area is

always least with raspect to

(a) bottommost axis

O) cCital qxis
'rlr

. (c) ce-otroidal axis

(d) tqrmostaxis
I f 

-

13. Moment of inertia of a circular

section of diameter-'d' with respect to
the axis perpendicular to the section

is

-,",'(l)

'o)

(c)

(d)

Se

14. Strenge sf a rectangulu section

beam is proportional to the square of
its

(a) . length

O) width

(c) dppth

(d) none of thpse

ftr
St
ftt
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ccdlucnzourvrA2ol/IvlE20l/Mlztot

15. w 'd' qr€ frt Blg'lplsrc Eg rrt
qEfrrilqto.frr ga{q'D

(a) #
63(b) lo
6a(c) 
10

.:,"'

16. gfi'\F imfltffi q({ frffi.qqt s *.
qq 6re tso ftr*. x 2so,S. t r fr
q1iq sftTn 1e ryaffi d, d qf
ftst + 2 +. Et q{ tr,T"qd utar
srfuffiqftrtdsvnolH r

(a) 13.s2ffiqrt 
r.i

O) 1s.afrE-dqfi ,

, (c) rs ffiqaq .;.. 
,

(d) s.e ffiqgt'

t7. ffi qtmrt .n-e trGT + fuq qdffi-
#r qo qd' stffi dt ro fr qlqrfr

utdrt
(a) I

o) l.s

(c) 1.33

(d) t.2s'

18. ffi frt.qrqR Ere q({ +fuq EftfiErq

#<qas6FTtildrt
(a) EEre{vq+sqtqqf
(b) orat*-<qt
(c) Ere+Td{kq{
(d) Ere{ffi+fiq*tilt

4\'

-tD 'fror'
15. secdos'motritui d'i Ufia cilctrlat'

rod of diafr@-o,{&,'will tre

(appnoximarcly)

&(a) lo
(b) $

,.!t), -.r-#.,-.

(d) *
,rrt,:,. ..i,_:. ;.,., rr; r ,r.

A siryly sepqtGd tr19 of rym 5 m

has a mcs sectim 150 inm x 250 m.
..:

If thc pcrmissiHc suess is 10 I.Ihm1
find naximrryn pgilt,loq4 fldi(d at

2 mftrommcenditcmmy

(a) 13.02 kl.I

(b) 10.4kI{ ,.":..
(c) 15 kf.I

The ratio of maximrm shear ot€88
and averrye shGar sEess in a circular
sectioo bcam is

(a) I
o) l.s
(c) 1.33

(d) t.2s

18. Fot a triangular qcc1im bcafi, tb
maximum sherini strEss derelogrcd
at

(a) top of sectio
(b) oenup of scction

(c) C.G. of section

(d) botomof scction

r.r' '" r..! y , ,,. - ,l

,!.'.;' ','l',q

t7.

?s.o.

I
\

!

r:

t



c61/C820lIM muNIEmUMym

19. ,r,qfi, t;**rctr{ S. f"*g drtd,rm d 1 -

fuh Wi*[,t;],,* qr frt,ilHrt
Efftmtqrqilsq+ttuh
'1adwrrr
(a) 2

o)i
(c) E

(d)t "

tt ';..;* ,b-il

frx{ffi
fu*q drn

(a) c ktqr
(b) Aqq c +qstr '

(c) Clfinttilq
(d) l6ircmr Err qiFdr

zt. w'z.s t* Tqr+.aqtftRqluq{ s *.
n* u*mn6q g fte irdfr €rum
dqr

(a) 120

(b) ?fr
(c) 416

(d) s24

zz. q.rFr+[KTfrq-€+drt

qqfw+

iqH* ' .

#{*
fu6'{ur+

(a)

o)
(c)

(d)

,
,l'

6) l riil. . ""i l Jj -: ,@02

A camiler€r bcem is dcflepted by 'd'
due to load tP'. If length of bearn is

doubled then deflection will be

(c)

(d)

, 
,, 

I

For &g{beam shown in figure,
',mmimm deflcction will be at

a<b

(a) c
(b) between A and C

(c) betrveenCandB

(d) can't say

The slehderness ratio of a vertical
column of square qnoss section of
2.5 cmedge and 3'm.longis

(a) t2O

o) ?fr
(s) 416

(d) s24

A long cohrmn fails by

(a) cnrshing

(b) tension

(c) shearing

(d) buckling

t9.

2

I
2

8

I
8

(a)

(b)

20.

21.

22.

a<b

l
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ccqfifrffz,nryryuNr:nt
23. q6vlln qF{q.EEdffiq&ffi

{rFr, +€ vtm tt lqpq
Er+sql{d{qrffnqtrfr r

(a) qlIH

(b) trtT

(c) eflqr

(d) qIIqT qr irq qru. qrs qt ffi(
urm r

!tr'* qqd * T+ + qfr'I qffr rmt
rdo, loo trd d'e $k,mfi EEfi

t | '.A' zso qm.+.w. q{qfr'tBl300

ontw. w qq {fr t I'h ltlre rrt
qr$qqrdqr t I 

,

(a) A
o)B 

!r

(c) qt{ qqn em ut frft, 
1.

(d) qf qcrqrElrq?Filt I .-.

6Tc gtredtn furT + u+r # qt:
qnrt
(a) r<re\Ei*tigq.urdq.€

(D) iHI.[gdtrRrgiStFTmiFitT

(c) rqrq qq Ed{ slirdfr

(d) q+s a,+r ufu.w q{ rftq qft
trdEil

('o$usm 6) d q{q( qFil { iilcl qrdt

t, ddgtg;rsffiEtE-+rffirt},ft
(a) sT+ !

O) qFft 
*

(c) qqH

(d) ge dt .)

\'{

25.

A

(7r, [,],;.'l -, ,:;..!.....,. 1 : I,*El,

A holb'rv sffi of ssEE cuss ttrction

er€E fs solid sheft tntilsmm- i

rcrsioml mon€nt.

same

lcss

morE

les q Eory Oeecn4ing on

extemal diametcr :

t-

100 kw power is to be transmittcd by
each sf two sqpa4tc shafts of samp

matsrial. A is turning'c?firpq and

B at 300 rpm. Which shaft must have

groaterdiareter? .--
(a) A ,,',-.,',,

o)B
(c) Both will have same dismct€r.

(d) Unpredictablc

Each sectiou of a cloce coiled hclical

spring is subjectodto

(a) Tensile and compressivc strrcss

O) Tensile and torsional shear

ttlless

(c) Tensile asd sheer gro$s

(d) Torsional shear stness and dircct

S€ar stress '

A coil is cut into two halves, the

stiftess of cut coils will be

(a) double

O) half

(c) same

P.T.O.

.t"

(a)

o)
(c)

(d)

t
I

\

26.
t

t
I

a

1

1

I
I

2s.



cGtlucE20t4qA20lAilEmuMHt0l

27' " "ffi,ftp{iflffi { qq fu€ *dr t
" (a) {+s{

O) flrq
(c) frfuqr<re
(d) o,,dr

28. G rild *FFlrrsR fttvr { W ffi q4
trth{ frqfr FM: e Vdr e, t *
qtrdtffiT{#tfrErri,

' (a) ,gt?r ,,;,r,r-,-" ,

O) e + 2.e,

(c) ?a + e,

(d) b-"r

29. ffi d qrq + ifnfiR sir +t *s qs,,

Ensorgfrdm I

(a) t
(b) t
(c) *
(d) *

qs'qrdil*tr Ere + frq tqlt sre q(

trffin * eEFh qqm &fr qfq dsura
+ {lrtr
(a) nq q{

O) qwftrrt

(c) .nqffi
(d) d*

?frtrL

27. Hoop stress in thin walled cylinder is

(a) Compressive

O) Radical

(c) Circumferentialtensile

(d) Shear

28. If the hoop srain and longitudinal
strain in case sf a thin cylindrical
shell are e and e, respectively, than

volumetric strain is equal to

(a) e+et

(b) p.t2et
(c) 2n + e,

(d) h-er

29. The core of a circular member of
diameibrd will be a circle of diameter

i"l !

c)*
d(c) 
6

(d) *
30. For a rectangular section the nature of

stress will remain same throughout

the section if load acts within

(a) middle half

O) middle third

(c) middle fourth

(d) anywhere

(t)

I
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STRBNGTH OF IT,II\TERHLS

@
ftqlfursrr:*<ft]
Tlmc tlloved s Three Eours]

ttrffi(der:70
ttvtalmun Marks : 70

\
. qE: (i) Yefirnqrqfr,y'tYtf f +CE€?qil?#rarE?ltrd r

N& : QuestionNo.l is conpulsory, anwer anyfivc qustiowfromtlu renuining'

(ili) t'drtw+wrrl ffi ql fr*aarQ-avrrr tra a?&q' I

Solveallpar.tsofaErcstionconsecutivelytogetlur.

(ilit g:FlqgW'Frqq?€VrE. @ t

Start erch question on afresh page'

ffv)qt#s,v,rlf.rffi{lHdtffid€fnq?q{q+*ry'qt
Or*y English version is valid in case of difference in both tlu lrugwges'

1. FTEITf,TqiT TFT {TTifiTW :

Elrplain tb following l

. (i) q6ftffiftrfr

Nominal stFess

(ii) rFlr€FFTr[qG5'

Modulus of rPsilience

(iiD IF{a +frem uir q6rrr('

Assrrmption made in simple theory of pure torsion

(iv) wr €rtqrat' sllqrcqtteql Er qfi6(Ur Et t

Classrfy columns according to Slpndorness ratio

(v) Wrfuffi
HooPsEess

(2x5)

P.T.o.

t

I

(e)

;

2ffil



ccit0uc&nt {A201/il,IE1frlIMyn1 (10) '"'i; l

!'
j2. (r),. E$iqF rr trardr rftHdr tq uflffifr-ffi urtc oilqq.arm sst.s{q k€q}

Bqs[N I

Draw the stress.strain diagram for tensile test on mild steel and expain its salient
poiots.

(ii) qo, Eg tt H,qr$ 4.2 +ac t aqr dq} ftRT q{ Ersfr t r qfr EFrrrH 20o + l30o
irF'qilrqTqR, ilEg{yflFTuflil{frmnffiilfrEr} I o = g x lgqcorFrT
E=2.1x ld Mmm2 r

A rod is 4.7 m long and fixed at borth end. If the temperature is increased from
20: to l3po, theo find stress and btain produced. cl = 8 x l0-6/C. and E = 2.1 x
ld N/mni2. ' 

(E+ly

r. t9 Fi-.!f B[Fm $IIeI( :

Derive the relatbn betrveen foflowing , ,'

t.'?,w2

qil

ITdFE
-----I -Y-R

(ii) qfr qnr+q & trrc q+ , 
ftir:ll,rs' I

Find point of contraflexure.

(ii) ffi !frw} qiililwt rt tcW ftfu qrqutr uil.r,
Explain Mohr's circle method for the aeternainatiod of compound stness. (E+4)

(i) Frqfu*-r d frrqqgogc wmFm orr+fimr16T arqot q|ttnffii 
,

Draw shear force.and bending moment diaglam i*'. simply supported beam
shown in figrre (l).

l kl.l

(10+2)

5. wqfurt cFqrft 80 ++it+t r qrn**'ry { z nr =rr tr{Fnt r qft sqr+*.w
adv 

1 
d* cut {En sftffifi r70 N/mm2 * qfrr'r d, d dz} q+ *qL ffi, # aqrqffirfuqrilil+lfrrq rtatrtffiffid ror11rt tE=Zx tdN/mm2.

A carriage spring is 80 cm loqg. It has load of 7 kN at middle. If defhction of spring is
5 cm and ma4imtrm bending stness is 170 N/mm2. Find out nos of plate, thickness,
width and tadius of curvature. Plate width is l0 times of thickness. E = Z x lGN/mm2. 

eZ\

A
)., J

,

20kN



\,6. (r) q6 qr€di +qFn 5R ErsT qt qttr dnq 3.00 fr{ wT q<lfrq' alrs 200 fi{+ t I B( [fi
ro'(e(+dttfu.**"tdtf #tri 40fi{STMr{st *t oo ftT+trifr&+
slmqr 700 ttt rrl*.*rdu, +**f"n-o-*6qrdqsPilrfr'rtfiTdFN r

A hollow cylindricat column has outside-diaretq 300 mm and inqer diamet€r

200 mm. Its uote frtt *c"mitry +0'-m1fr-gm-one side and 60 rnp from othcr' If
700 kN io.o 

"ppuus 
at the a*is or hole. Find out the madnu@ and miaimum

streos in column.

(ii) t{"*t *for r* qd +fir6n 6t{r d w;m qqdH t

Differcntiato betwpen thick cylindrical shells and thin cylindrical shells'

,''l

t. (r) ss' 3.s +ernd qr€ q€ *'gffi F*.1? ln F gffi fistIS# Efr w
20 LN ffi qrsr+(fr t r qM *h k{ qn} tqq w1 mvn cr qqfrIf,k qr(rT{T

t rTmfistwqreq{H*qrncffi | ' ..'.1

Et--2/1x 1012 N/mm2 
kN at ftee end and 20 klr{ at a

A 3.5 m log cantilever is carrying a load of 12

dishnce oi"f,S m from freo dd. ioa u UDL of 3 11.I/m is apting betq'en two

pointloads-Fi"dth'slopeanddeflectionatftefteeend.i
El=?Ax 1012 Nfimm2

(ii) gq uftT{€ iil{r EcI qd d sqsu+ t

Explain prinqipal stress and principal plares'

8. (i) gff. erFT + d|a H.ft tl $'frI EIFT 20 ffi aqr Eiw 4 fiTs t mr qtd frt dqlr
'. * rar$mqrrnadHt t

B=Z.!x ld N/rt'm2

A strut is 4 metre long, 20 rnm intornal diameter aqd 4 mm thick snd ito both

enas ningeA. Findcollapsins lpad' Take E=-2'!x ld N/mm2'

(ii) wotfr-#G-+{* ;., r*vrffi qilqut 6r qrq ilir dH | frq1 = r.

Find the qoment of inertia of p sepi circle 
-o1 

iU centnoidsl axis' Radius = ['

(iiilwyrEH;*-rI'nFij;n'''tu'wm6(strftiqq'qtEtTrrc
st I t L- LL^ ̂ --
A shaft has to transmit 108 kw Powet et 150 r.p.m. calculato the torquQ 'T'' (4)6)

(r0+D

(10+2)

!
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