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MECIIANICS OF STRUCTT]RES

Iqftroaq du.: 30

[Maximum Marks : 30

alz , 6)
Note:

(ii)

dvw arEardf qd qA6swI eiqw* r

All Questions are compulsory and each question is of I mark.

Eh) rTcrrri C.rarati q+ Md # erdq? etgna\ qa t t

Only English version is valid in case of difference in both the languages.

1. Er+ftqq *.r 6r5aI
(a) uftrdn, kffr + qmffi 6qt

tr
O) md, qftrdd + srfrme5rfr +dt

tr
(c) qfrqd, IriqrwrdT *cr + €i-frrid

ffifisqrtqn*art r

(d) sfudnT, ffi + ffiqr$rfr dnT
tr

w*m*t toffiqpql-ilsrggqr
qs tt=nE[ Et?r II kN Ern fri rR

soo +*. ss st dqri'C o.z d*. +t
qk Ei qrm t d us irr trdnetr qrqi+,

(D E+n

(a) 2.Ol x lOs N/mm2

(b) 2.05 x 105 N/mm2

(c) 2.1 x lOs N/mm2

(d) 2.1 x 106 N/mm2

Hook's law state that

(a) Stress is directly proportional to
strain

O) Shain is directly proportional to
Stress

(c) Stress is directly proportional to
strain within elastic limit

(d) Stress is not directly
proportional to strain

A circular steel rod having 10 mm
diameter and length 300 mm
subjected to tensile force of l l kN,
expansion in rod is 0.2 mm, then
modulus of elasticity E is

(a) 2.01 x lOs N/mm2

(b) 2.05 x 105 N/mm2

(c) 2.1 x 10s N/mm2

(d) 2.1 x 106N/mm2
P.T.O.

l.

(1)

20s8
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3. t'6'rq flq{rsr drfrc .1uli+' efimei ii

(a) 3lFrqt fuidn e {5-+t lsrT{T: iIFt

+1gf;re*.fi+ergunitt t

O) HRR a {5++ aN rR t{tfu'rfi
+rdt r

(c) 3{Fr*.'{ignT amitqk*EFI-{uT I

(d) fuRr it ufi arq { qk *. +rqq r

4. qrEEH 3r{qm Etdr t
(a) sqrer ffi a 3r${ ffia mr

3r{qrf, r

(b) srf*d ffi a vrfir{+, ffia ot
3r$Tt-d r

(c) HT{ m q {+sr @a mr

3r{crd I

(d) qfiT+. ffia e na4 Yfoqf, sr
3r{qriT r

EIFS'

(a)

o)

q{HI 
'JEIt6Fdflr t

q{q t{R
(a) ffi'-rm

rRIrlET qR
(D, rffi qg

q{TT TIR
7\(c, riq{ qR

rRIqE[ rtR
(d) q{c rrp

EilW€ El-dr t
d{sfffim
ffiffi

+n vff{dffiffi
stn qftffid

ffiffi
iHT{dFffiffi
_ffi_ffi_

(c)

(d)

5.

(2') 2058

A matter which having more thermal

coefficient means

(a) more expansion & contraction
due to increase & decrease in
temp. respectivelY.

(b) Expansion and contraction does

not depends uPon temP.

(c) More conffaction due to
increase in temP.

(d) Less expansion due to increase

in temp.

Poisson's ratio is

(a) Ratio of lateral strain to

longitudinal strain

O) Ratio of Longitudinal strain to
lateral strain's

(c) Ratio of Tensile strain to

compression strain's

(d) Ratio of Lateral strain to tensile

stress

Bulk

(a)

(b)

Modulus is
shear stress

direct stress

direct stress

volumetric strain

direct stress

direct strain

volumetric strain
direct stress

3.

4.

5.

6.

(c)

(d)

(c)

(d)

Factor of Safety is

Ultimate load(a) w"rt 
"g 

t""a
Yield load

d\(D,| Rupture load

Ultimate load
Rupture load

Yield load
Ultimate load
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7. Frr+ qfrild{ t{€t
(a) k€ fuq qt ;FH qui + fir€ d

qfiF+{ dm t t

O) f{€kqq{;Tr{ Wivfqdm t t

(c) k{ fiil€ rR;trFT qut a of,+ vo
q1ad r

(d) k{k{.R6dq{mqqdart r

vga enefim trr+ firrr+r t{€R 8-* dtlt
{rqffiTd qR lo kN/m wr ra t d
orfrrffiq =pn erWifitn

20 kNm (b) 80 kNm

40 kNm (d) 160 kNm

q+.#** qm firs c{ q,cf{dfiR .{R

1o kN/m or fusn 8 fr. t d srfrroils

ar+ eilquidrT'

(a) 160 kNm O) 40 kNm

(c) 80 kNm (d) 320 kNm

t+g tqq c{ stf,{ {e{ Yfq fr q{ Tq-{

eilquf EtItT

(a) rlq
O) srfrr+ilc

(c) *'qrq srfrrffiq

(d) ;I Eq c alfrr+ilq

A w *n +i qfn fiils+l dEr$ to tfr
eff2 tfr t6i Strmndso'rt*qt
50 fr. q,fr rrt, E: 2.05 x 105 N/mm2

oTFr+.frq ctH uftffif, +tn

(a) 4l N/mm2

(c) 4.1 N/mm2

O) 21 N/mm2

(d) fr*m-'

(a)

(c)

9.i

10.

11.

(3) 2058

Point of contraflexure is
(a) Point at which bending moment

change its sign.

(b) Point at which bending moment
is zero.

(c) Point at which bending moment

& shear force is zero.

(d) Point at which shear force is

zero.

A simply supported beam having

span 8 m & carrying 10 kN/m u.d.l.

(Uniformly distributed load) then

maximum bending moment

20 kNm (b) 80 kNm

40 kNm (d) 160 kNm

A cantilever beam carrying udl
10 kN/m & span 8 m then maximum
bending moment is :

(a) 160 kNm (b) 40 kNm

(c) 80 kNm (d) 320 kNm

Point where shear force is zero then

bending moment is

(a) Zero

O) Maximum

(c) Near by maximum

(d) Neither maximum nor zero

A steel flat 10 cm wide 2 crn thick is
bent into a circular arc of 50 m
radius, E : 2.05 x 105 N/mm2 then

maximum bending stress is

(a) 4l N/mm2

(c) 4.1 N/mm2

O) 21 N/mm2

(d) fr*m-'

7.

8.

(a)

(c)

9.

10.

11.

P.T.O.

t

t

I

I

I
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12. €{r€RrF5R Eru-s i5T x-3{qli{r + qriqT

{s€ srqui Et'n ffi q\srt e rilt
mqsr'bsd6rdr

bd2 bd3(a)n O) n
db3 db3(c) n (d) T

13. ffi tTsrsr rtrsEEI x-erqTi{r +{riqT
qgd qr{ti dtn qfr Eilrg t5t 3ilqp b E

rretr*tr ti
bh3 bh3(a) n O) 36

bh3 bh3(c) ? (d) 
48

t4. srFffidc #-q qftffid q *sd m.f,{

cftrdcT +r ffi slr{tttltrr grg +'H
erlwm ahn

(4 l.s (b) 4.33

(c) 1.33 (d) 2.0

ls. ** S"ttuihr t
(a) e'thckddilr#tffi

d{ nhqao) ffi-Effi
dtlrcfffi€(c) ffiffi
o,t{qk{d(d) ffi-ffi

(4) 205t

12. Moment of inertia about X-axis of a

rectangular section having width &
depthb&dresPwtivelY

662 bd3(a) n (b) tz

db3 db3(c) i (d) 
3

13. Moment of inertia about X-axis of a
triangular section having base b &
depth h -

bh3 bh3(a) n (b) 
36

bh3 bh3(c) ? (d) 
48

14. The maximum shear stress and mean

shear stress ratio for a rectangular

section is

(a) l.s (b) 4.33

(c) 1.33 (d) 2.0

15. Modulus of Rigidity is

(a) Shear stress x Shear strain

Shear stress(b) sh"*.h"i,

, -\ Direct stress(c' Shear stress

Shear stress
(d) Direct stress
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16. rkneffiq.rcerflrd{f,t

(a) qfi's?qhrffifisfi

O) qltrq qii srahr qa

(c) 3ilqutfiH+

(d) g+it t ftttftT

t7. $rrrrcr trrq +'{ui ffi q{ {qffiil
qR Fr{ {6r d d #T qi{ efto qti <rt
eilqoi eTriq of mqqr' €{Efr 6t'fr

(a) frerfr qr+mq qd fuH rrrcrrq

(b) t{W qd'trqrd qffi{q

(c) or+a qti t*fs

(d) fmnqr+oq\dhF

18. qnivrr +1 trqr 6tfr t

(a) r:

(c) r:

(b) r:rET

(d) r:*

19. *qmtrrdrrJunttdrt

(a) EtrI O) METI

EqM

I
A

(c) EqY (d)

P.T.O.

(s) 2058

16. Unknown forces at roller support are

(a) one vertical force only

(b) horizontal and vertical force

(c) Moment only

(d) None of these

17. If a cantilever beam carries a

uniformly distributed load over its
entire length, then shapes of shear

force diagrarn and bending moment

diagram respectively are

(a) quadratic parabola and cubic

parabola

(b) triangle and quadratic parabola

(c) rectangleandtriangle

(d) quadratic parabola and triangle

18. Radius of gyration is

n(a) .=\A

fn(c) r=1 /;vr

(a) E&I

(c) E&Y

o) M&r

(d) E&M

r:r[t r. A(b)

(d)
I
.t\

19. Flexural rigidity is the multiple of
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20. ffifrq(mer)ffioqr$ldq
q's'fisn fwc dqr qrtr fur 3rl-cf;fr-d Ei d

HET 6t cqr* dqdA'fr

I(a) ; (b) 2t

I(d) re
I

^,lz
(c)

2r. ifi{rW$rrd'rtdrt

(a) ag wnr it

(b) {d mpr if

(c) 3lfrroag1*P6ff<Prit

(d) rHgscfi{d<Prd

zz. g+. D qrs +Tdq Eustnt Izz frm

(a)

(c)

23. udsp++H

(a) $.tz

(c) t, o

tcda

64

nda
16

o)

(d)

xda
32

nda
4

(b)
I
a'
I
D.(d)

(6) 205t

Any column having lettgth & which

one end is hinged & other is fixed

then effective length of that column is

I(a) ; (b) 2t

I
(c) ,^f,

21. Rankine's formula is used in

(a) Short column

(b) Long column

(c) VerY short to verY long column

(d) Neither short nor long column

22. lrrfor circular section of dia' D is

I

o (d)

nda(a) 
64

nda(c) 
16

23. For long column

(a) *. r, (b)

(c) !, o (d)

r&(b) y

nd4(d) 4

I
a'
I
D.
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24. ki rrn T qtrs*'fldi Iyy t
p- r00 ---+l

25.

ffi
rnft qM mm {t t

(a) #" lOsmma

(b) fr* toamma

(c) #" l07mm4

(d) #"106mma

\rffi Tg FsH Hd 5q $ +it fut
ffi+qr d ai fW g* t+u #{
tr{trd +H artrfi atn z

(a) >80 O) <80

(c) > 180 (d) > 120

qfi dd 5q ft ffi m qnrs-dq qrq

rmdm r

(a) diiffi6qr6 ,

(b) qiitfut enead r

(c) f'oflwr eilffiqq 5m d<nd t

(d) qfifim qrqawErnwcrad r

26.

o\ 2058

I", for given T section is

k-- ro0 -----!

k--J
'10'

AII dimentions are in mm

(a) #' 105 mma

(b) fr, toa mma

(c) #>< 107 mma

(d) #" 106mma

Euler's formula for a mild steel long

column hinged at both ends is not

valid for slenderness ratio :

(a) >80 O) <80

(c) > 180 (d) >l2O

A long column has maximum

crippling load when its

(a) Both end are hinged

(b) Both ends are fixed

(c) one end is fixed and other is

hinged

(d) one end is fixed and other is

free

P.T.O.

24.

1
100

I

25.
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zi. kn ,rn tqr *r o-+{ ufd{d sniq dtn

(a)

+
DG)
D (d)(c)

28. ;rm enqui + qfirqfr{ +t <t Et& t
(a) o-dcffi

(b) tuilc

(c) Grm

(d) tnr+t<r

q-s'{cfud *a sg Frs+i ewrt z fr.

iten qlgv ora eirsil 2oo mm2 q Eg
rrt IFFT qe dit rftti q{ 30 kN q

Irdn€rdr Wi+. 1e; 2oo GPa ii ug d
td{drdrn

0.15 mm

0.015 mm

1.5 mm

0.5 mm

qs orfdH 6iqr + q+. .TWt di-qr Et'n

qk=kii * {. I d d vq{c riqr n frft :

29.

30.

(b)

(d)

(a)

(c)

(a)

(c)

> (2t -3)
= 1zl _3)

(b) < (2t -3)
(d) > (2J -3)

(E)

Shear stress distribution

figure is

2058

for given

(c)

Rate of change of bending moment is

equal to

(a) Shear force

O) Deflection

(c) Slope

(d) Rate of loading

A symmetrical steel bar of length 2m

having cross sectional area 200 mm2

is applied at both ends with 30 kN

tensile force & modulus of elasticity

(E) 200 GPa then extension in the bar

is

(a) 0.15 mm

(c) 0.015 mm

O) 1.5 mm

(d) 0.5 mm

27.

28.

29.

+
Do,
D (d)

(a)

30. A redundant frame is an imperfect

frame having no. of joints J then no

of members n are :

(a) >(2J-3) (b) <(2J-3)

(c) = 1zt - 3) (d) > (21 -3)
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Time allowed : Three Iloursl

1.

2016

MECHANICS OF STRUCTURES

1e&oar di5': 70

[Maximum Marks : 70

qb'
Note:

O sqqw qWe; Pis'CdEE-€?qfu#rarq'Fild I

QuestionNo,liscompulsory,answeranyfivequestionsfromtheremaining.

(ii) rdq cfr#vr# ril'it +t frqqrc q6 sM 66 dfaV t

Solve all parts of a question consecutively together'

(iit) vdtvfr # 7d ysC rnPr #|qq t

Start each question on afresh page'

(iv) qlit qvratf d erar ati dt Mn i einq!. ayrc a7 4q t r

onty English version is valid in case of dffirence in both the languages.

t{Hq{ffiftfut:
Write notes on the following :

(i) il{-dr 3r{ql(

Slendemess ratio

(ii) eTnrt d+ 6i qfo+rfud +1firi t

Define the Perfect frame

(iii) ctaftrd* FTqq +t srgr{t t

Explain the middle third rule

(iv) gr eret+c w+

Simply suPported bearrl

(v) Ir€fi€rf,t

Elasticity
(2xS)

P.T.O.(e)

20s8
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2. (i)

(ii)

(ro) 2058

q5' 30 mm En€t qm ot{t 25 mm 3fl<kq' qr€ +t ffi ild +1 Tfr + +E C

20 mm qrq q1t q-.s'$qrd +t uS H'ft t I qk {s {g-ff Eg q{ 50 kN q;r qq; ffic
flfqrd qa flrfl d, d qsra +t e-sdqr ilrd 6t r-d ii rmq nfil{m tn +1H r qqk'

?irT gilr€rdr rJUnS'(E) E-glld trt 2.05x10s N/mm2Aqt E dtklT 1.0 x 105 N/mm2.

A Copper hollow tube having extErnal diameter 30 mm and internal diameter

25 mm, a steel rod having diameter 20 mm in it. tf this composite rod carrying

50 kN axial tensile force, then find out the stresses in copper tube and steel

ro4 if modulus of elasticity of steel is 2.05 x10s N/mm2 and for copper is

1.0 x lOs N/mm2.

30 mm aIRI defi dqr* 5000 mm girTrfltrrtEgrd +t ei-grR 5 x 10a N 6'I !ts'sftfrq

rm* ca Hrn t r qk g*crd + m lrelr€rflT Wrto tBl 2.0 x 10s N/mm2 tur qr{d{

sqvtd (1.) : 0.25 d, d e;S +t dqr$ { qE qrq it +* aqr 3Trqd;T if qfisd{ f,Id

dFri r

A tensile force of 5x104 N is acting on a steel rod having diametef 30 mm, l"ngth

5000 mm and modulus of elasticity (E) 2.0x105 N/mm2. If Poisson's ratio (1r) is

0.25 then, find out increase in length, decrease in diameter and also change in

volume. (6+6)

tnii *r+no,r {frnq it q"iq *1firt r

Describe tlpes of beams in detail.

frq tm d sdT q-('T irqt rfi {ut f,rd otf{d ERr rqH'ril *tH r

Calculate and draw, shear force and bending movernent diagram for following

bea:n : (4+E)

l0 kN

(i)

(ii)

3.

lG-5
flTd-1/Fig.-r
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4. (i)

(ii)

(1 r)

deqqdcc+q6iqqs6{ 1

Explain perpeirdicutar oris theorem.

fqq Eussr wEe silqtt 5p6 a1firi r

Find out moment of inertia of the following section'

T
150
mm

I

205E

(3+e)

(4+t)

5.

fud- 2 tFig.-2

(i) Tfi cftr+d q sw qniet frt qftTilkd +1ki r

Define bending stress and section modulus'

(ii) \16 T qr6fr +1 f*qra +t Ua 3il?ikd q€ kffiI kRR 8 +z1 t q{ Z kN/m EFT {IrT

ffiTd rTR q qq frE w qsi6 lTR 10 kN .Fr EIII Tfl a, d qfrrffiq ffiFT Et Tdl-g-{

qmsftrffiamffi lL*:2.17 x 106mm.

A steel simply supported beam of T-section having span 8 m is carrying a UDL

2 kN/m and a point load of l0 kN at mid poin! then find out max' tensile and

comp. bending stress in the beam I**= 2'l': x 106 mm'

,JI
mm

-+--.--.
I

66.38 mm

I

-ln*l-"

-t 

+-

I
E0 mmE0 mm

I

J

Tt*=2.11 x 106 mma

20 rnm

lr- 100 mm 

-{

P.T.O.

fra-3/Fig.-3
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6. 150 mm x 350 mm HFr *' I-ou + Aq e+ ffi rO fi+fi aqr r+6 kis 6t clzr+ 20 futr

t r qk q;TE rR O t q-A 50 kN iilTr d, d +ra d 3-fl-q 3lfrr6-f,q fiiq qrffif, q'I q1-{

am +lfiri dcTr 6t{ cfrffi kd{q S ffi t

An l-section having dimension 150 mm x 350 mm and thickness of its web is 10 mm

and thickness of each flange be 20 mm. If shear force of 50 kN acting, then find out -
morimum shear stress at section. Also show the shear stress distribution diagram. (12)

7. (i) sTl{'ffi $lR drTI il1-dr wgqd +t qfuTIfrd dH I

Define buckling load and slenderness ratio'

(ii) frET fufr d mel ii qq'|q qi1 fiqfr der 3nqtrr {* it qfirq-da s mt dH r

(a) +it fut en+s d r

O) \rfi'flF<r qFrfr q {s{r E-d enefi+t d t

Draw the buckling shape and changed Euler's formula as per following conditions :

(a) Both ends fixed

(b) One end fixed and other is hinged' (4+8)

fo{ it EvrH rri fl{E{ tld $u<eit AC Er AB ii 6re tqfu +t wrqat t qa ura +tH r

Find the forces in the members AC and AB of the truss loaded as shown in the fig.

using method of section. (12)

Hinge
Support I

8.

fud- 4 tFig.-4


