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MECHANICS OF STRUCTURES
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th' O w-witfrrdw7q,*Vifrd t

Note : There are THREE sections A, B and C in the paper.

(ii) lwrtqfiywdqrt *afrru q7t+rf,{d&q tTA6 tttrpsi$ 6'reqa

efrru rrnWfr8e6rc*YT+l#d I
Answer all the 10 parts of the question No. 1 in Section A. Each part carries

one mark and all 10 parts have objective type questions'

(iiil *wridl#r efint*60 swf *ffi{frfu tvd6YFr3 eiowlqq
qan s dtfl / so vrdalf rn{ frfuq t

Answer ony 6 questions out of the I questions in Section B. Each question

carries 3 marl<s and to be answered within 5 lines / 50 words.

(iv) d77rqfr*a witttb6, e?n+;mrd&q te-a6vqtI eiowIqq
Ttar 15 dtw / lso rrqfCrf,{ frftq t
Answer any 4 questions out of the 6 questions in Section C. Each question

caruies I marl<s and to be answered within 15 lines / 150 words.

(v) T*e drry+afrv$f *lxqqrcwsqaafrfrg t

solve all the questions of a section consecutively together.

(vi) a)af vrw;llfC sr;ar aii 6 @tft n *itfr sUETE fr qru I r

Only English version is valid in case of dffirence in both the languages-

ffi (1 of8) P.T.O.
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trn-q
SECTION _ A

l. (i) 6rftq vid-q-d Frqfufuc it t t*.q rR tflf{ r$ orm t t

2296

I

l,

;

i

i

Thermal stress does not depend on which of the following ?

(a) Change in temperature (b) Coefficient of linear expansion

(c) Modulus of elasticity (d) Length of bar

(ii) ftrqlQf A, B St cH'ryfu{m-ftft 3rfrsfrifrqr.rqrt lFrqftTfudntt6,€
qqnl 6T yerr*PriilT ryTrs 3rk+-f,q &n I

lcB/2^

(a) iTFIITFTitqftqdq

(c) Ydlrerfrr yfls

(a) A

(c) c

(b) tffq vsn 5urTs

(d) ugffffir$

ffi+
(b) B

(d) q$ 6'r sqn trn

Stain +
o)B
(d) All will have same

(b)

(d)

t
IE
lsE
tr

The stress-strain curve of three materials A, B and C are given below. Which of
the following material will have maximum modulus of elasticity ?

(a) A

(c) c
(iii) qr5 qTerRUr 3Trdkd sRq s sqqr{ sq t ffid qR (w) qi trc + R dET-i (i)

q{ qfl ucar t Fs* fu 3Tftr+-ffi d*.q 3TITI Hr Arn ?

w/(a) T

A
I

U)
rt)
C)

a

wP
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wP
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For simply supported beam carrying a uniformly distributed load (w) over the

entire length of beam (I), what will be the maximum bending moment ?

wl(a) T
wl(c) -̂

(iv) qftFqurfi ffqrsrqwri ?

(t\tt2
(a) K: [..eJ

(a) Square section

(c) Rectangularsection

wP(b) 
8

wP(d) 4

I(b) K=r

13tz(d) K: o
12 15/

(c) r:1 (d) r:;
What is the formula of radius of gyration ?

( t\tt2 I
(a) K: [.eJ (b) t<:1

A

(b) Circular section

(d) I-section

(b) 2.s

(d) 3.5

stress to average shear stress in a beam of

(b) 2.s

(d) 3.s

p
(c) K: A

pt2
(d) K:7-

(v) q-"F w{FT r+l qti sqg td5€ + ft{q qfiq {r frq eus {tr{ I q-rqr {tr$ &r t I
(a) qqt*Trsrs o) afi+utrs

(c) 3Ir{kIFFRtlus (d) I-ttrg

For same material and same area, which beam section is more stronger in

bending ?

(vi) 3TFRffiFR su-s * g+ frq it 3Tftr6ilq 3ilr-6-(M sfil{d 3ft 3nsd grq6qur Yftrqd sr

3qqtd tf,T i ,

(a) 1.s

(c) 3

The ratio of maximum shear

rectangular section is

(a) l.s

(c) 3

P.T.O.
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(vii) r{or sEqR+ f*s qn + fuql:fua sl qr qrq +dr i i
(a) 0-60 (b) 0 - 100

(c) 0 - 140 (0 fuft rftqn+frq

Rankine's formula for column is valid when slendemess ratio lies between

(a) 0-60 (b) 0 - 100

(c) 0 - 140 (d) For any value

(viii) g M sT drrr qfrfi wt t 6.5 m $-{r t I kqr$? 3kqi + ftq srff eqffi
dqr$dfr,

(a) 6.5 m (b) 13.0 m

(c) 3.25 m (d) g+f n*t$TS
An electric pole is 6.5 m high from the ground level. Its effective length for
design purposes will be

(a) 6.5 m (b) 13.0 m

(c) 3.25 m (d) None

(ix) q* *qt{T{sfuw6l{H l1qtdr i,
(a) Eqrfuftq 3TRrr( O) FqrS{ 3rHrR

(c) qq0ffi 3rqrrt (d) qc0lrq$ sTqrn

Bending stress in a beam is zero at the

(a) Geometric axis O) Neutral axis

(c) Bottom most axis (d) Top most axis

(x) 3{fu+fu rrn*qTrqdu;{ 3Trwifr qM{Arn,

(a) tdq O) qrddfus

(c) EFI EriF (d) E{n i +$ ifr
The variation of bending moment due to concentrated loads will be :

(a) Linear G) parabolic

(c) Cubic (d) None (rxr0)

2296
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+ffrr-{
SECTION _ B
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J.

4.

5.

ilqrflef \q t+11rq1Pj6)qfunfudfffo t

Define the ductile materials and brittle materials.

frFri jr6ER+ 3Trffiit*}urgrgq r

Explain the different types of support.

sqr+iat 3Tqrytq*1qrgr{q t

Explain the parallel axis theorem.

8 merc*gqrd,q EtrTq{gs l0 kN/m6-rHqidfrkd tTR*qrdvtq'dotrcrt lqR
srJrrd yPd-q-d 200 N/mm, d a) ert{ irr 3Trfft qrqis ua ffftq t

A UDL of 10 kN/m acting on a simply supported beam of span 8 m. If the

permissible stress is 200 N/mm2, then calculate the section modulus of beam.

eg wrr nq1 ff sq + tqs-d Ai + il0+ d {Trflrgq I

Explain the mode of failure of a short column and long column.

7. qqftr-fr 6q$+fr ftt 3rrqqtdqina lTR p t I qft sqsTq.r furgffi s{ fur
ln(trparq ql q6r{ tTR Hrtrn ?

When both ends of a column are fixed, the crippling load is P. What will be the
crippling load when one end of the column made free ? (3)

8. qnrt Wqrd irerr 3ruil{ ffi a} qftr+rftd fffuq r

Define the Poisson's ratio and Volumetric strain. (3)

g. 4 mm fr qqt6g qq rR 3000 N i['r it11 drTrqr qrdr t I F€ q( 6d o,.rt qrer arfurcq
*{iq 3+rsrusfffidwrtrn ?

A square object of 4 mm is subjected to a force of 3000 N. What is the maximum
allowable shear stress acting on it ? (3)

P.T.O.

(3)

(3)

(3)

(3)

(3)
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furr-m
SECTION - C
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10. fre-r fr rqfrt( qTA frrr€ft tl6 + SFD e BMD sTItFt EI qt xgs qmt*1 q{rtii t

For the overhanging beam, shown in Fig.-l draw SFD and BMD and show important

values on them. (8)

20 kN

5m#2m--4
fr*-rmig.-r

(8)

I 1. ?rJ gwrd 6r vfu{m-t+gft elfts qrrs{ svt Ag=t fqgsii sl ftKR t qrsrgq I

Draw the stress-strain diagram for mild steel and explain its various points in detail. (8)

12. fu*-z frf€rqg*roeue+ftTq Ix-x *{ Iy-y{kTffftq t

Find I* _, and I" _ 
" 

for a channel-section shown in Fig.-2.

fr*-zrig.-z
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13. fu*-: f M g( T-uu-s + ftq 3ilrsrm yfrsd Pdd{"r erftq q{r$q *t 3Tk*.ilq

3dqsrmytd-q-d "Frq-{ffifrP$q tgu-sq{ t2 kNqil 3dqs-Mqoq-rdstwt I

Find the shear stress distribution curve and maximum shear stress for the T-section
shown in Fig.-3. A shear force of 12 kN is acting on the section. (8)

14. gd5 3{FIITFFR fiq SOO mm q€fr q 150 *m *.S, l0 tret * qre qr {ru€T 3r?Tfrd t t qfr

3rk*-dq EiE6q yff{d 150 N/mm2 t 3Tks qr A A {rlrFr 6rT + ffid rnt ff rrq-q

ffPeq t

A rectangular beam 500 mm deep and 150 mm wide is simply supported over a span

of l0 metres. Calculate the uniformly distributed load if the maximum bending stress

is not to exceed 150 N/mm2. (8)

ts. (i) 3rirm{qdffqk$qr{fdfuq r

Write the limitations of Euler's formula. (4)

(ii) <pr fi stildi dqr€ *) qfttTrfud fiPqq !F wrq + ftrfr fi tnsq fuftrqi + f{q
jqrfrHqr$fufuq 

t

Define the effective length of column and write the effective langth for different

end conditions of column. (4)

t50mm 

--l

ft*-rlrig.-r
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