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STRENGTH OF MATERIALS

Full lvfarks - 70

Time *- Three hours

The figures in the margin indicate full rnarks

for the questions.

Note: (I) Answer all the questiorn:'
(ii) Section-I (Q.l-Q.25) contains MCQ's

and carries 0l mark each.

(iii) Section-Il (Q.26-Q.30) contains
subjective questions and carries 09 mark
each.

SECTION- I l*25t25

l. A rectangular bar of width b and height h is being
used as a cantilever. The loading is in a plane
parallel to the side b..The section modulus is

(a) g
brL
6

(d) None of these.
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In a loaded beam, the point of contra llexture

occuns at a section where

(a) Bending moment is minimum

(b) Bending rnoment is zero or changes sign

(c) Bending moment is manimum

(d) Shearing force is manimum

(e) Shearing force is minimum.

3. A three-hinged arch is said to be :

(a) Statically determinate stuctrc

O) Statically indeterrninate sEtrcture

(c) A b€nt beart

(d) None of these.

4. The shape ofthe bending mom€nt diagram overthe
length of a beam, having no external loa4 is
always

(a) Linear

(c) Cubical
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(b) Parabslie

(d) Cincular

a>



5" A hearra of leragth [- is pinned at bo$r enels aqad is,

subjected to & cqlncentrated bendirug couptre of
rnorceent tvt at its eentre. The maximum bending

nrosnent tn the bearn is

ii

l1i6.
I

L

l,
I

(a) nd

(c) httt3

(b) Ml2

(d) tvtulz

The nnaxirnum bending moment due to a moving

load on a simply supported bearn, oecuts

(a) At the mid span

O) At the supports

(c) Under the load

(d) Anyrhere on the beam

(e) None of these.

7. tn a shaft rotated by a couple, the shear force varies

(a) From z"eraat the centre to a ma:rimum at the

circumference

(b) Frorn minimurn at the centre to a maximum
at the eireumference

(c) From maximtm at the cenhe to zero at the

circumference

(d) Equally throughout the section

(e) None of these"
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8. The bending moment is rnaximurn on a
rvhere shearing force

(a) is maximuen (b) is minirnum

(d) changes sigr

9. The stress necessary to initiate yielding, is eonsid-
erably

(a) More than that necessary to continue it

O) Less than that necessary to continue it
(c) More than that necessary to stop it
(d) Less than that necessary to stop it.

10. If a circular beam of diameter d experiences a

longitudinal strain B *o a taterai strain ff **
volumetric strain is

/e\ (Y* 2p \
\-" \E tttgj ft)

{P -*F) ,e\ fP mE-)(e) lr' 2p ) (d) [-;- * j
(e) none of these.
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I L [n a ehree ldnged arch, tiie shear foree is usually

(a) futaxiinum a$ CIrCIwn

(b) fufaxinmrnrn at springings

(c) [Vfaxirnrism at quarter paints

(d) Varies r"'ith stope.

12" An arch may be subjected to

{a) ShEar end axial force

(b) Bending rnornent and shear force

(c) Bending moment and axial force

(d) Shear force and thrust

(e) Tlrust, shear force and bending moment"

13. The law w'hich states, 'trithin ela-stic lirnits sEain
produced is proportional to the stress producing
it", is known as

(a) Bernoulli's law

O) Stness law

(c) Hooke's law

(d) Poisson's law

(e) None of these.
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.14. When a rectangular bearn is loaded
shear develops on

(a) Bottom fibre

(b) Top fibre

(c) Middle fibre

(d) Every horizontal plane"
' ,,i

15. For a given material, if E, C, K and m are Yourg's:
modulus, shearing modulus, bulk modulus and
Poisson ratio, the following relation does not hold.
good

rr 9kc(a) E =58;E

(b) Eqzr(r *)

zc( r*1)
\m)

gR-zc

p,=(c)

(d)

- (e)
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6K+2C
T
m

s=rc(r-f)
\m)
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I 16" The under mentioned t;pe is simple shain

(a) Tensile strain

(b) Compressive strain

(c) Shear strain

(d) Volumetric strain

(e) All the above.

17. The ratio of the effective length of a column and
minimum radius of gration of its cross-sectional

arca, is known as

(a) Buckling factor

(b) Slenderness ratio

(c) Crippling factor

(d) None of these

18. The value of Poisson's ratio always remains

(a) Greater than one

(b) Less.than one

(c) Equal to one

(d) None of these.
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19. If the beam is supporfed so that there are clnly

unknown reactive elemen'ts at the supports. 'Ihese

can be determined by using the following f'unda-

mental equation of statics

(a) f,H: o

(b) fv: o

(c) IH: o ; Ev: o

(d) Eltr:0;IV:0iEM:0
(e) tlvt: 0 i EH: 0

20" A simply supported beann of span L carries a

unifonnly distributed load W 'fhe ma:cirnum

bending moment M is

(a)

(c)

WL(b) 
4

WL
2

WL
I

\nru,(d) n

(e)
wLi
16:
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2 ! " A slu'l:e hinged arch is loaeled wlth an isolated load

t0(10 lcg at a heirizontal distance of 2.5m trorn the

cru)lvn? I rn abnve the level ofhinges at the supports

l0 nnetres apart. The horizontal thrust is

(a) l2s0 kg (b) rzs kg

(c) 7s0 kg (d) 2s00 kg

(e) 2325 kg.

2L.T,lte phenomenon of slow extension of materials

having constant load, i"e., increasing with the time
is called

(a) Creeping (b) Yielding

(c) Breaking (d) None of these"

23. The equivalent length of a colurnn fixed at one end

and free at the other end, is

(a) 0-s/

(c) t

(e) I "s /"

(b) 0.7 t

(d.l 2l

24. The stress at rqrhich extensirrn of a nraterial takes

place nnore quiekly as {Jornpared to the increase in
loa4 is called

(a) Elastic puint '.b) Plas;tie point

{c) Breaking p{lrirl i,li Yiui,ling prin{
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Bs.Ascompat.edtouniaxialtenslonor0ornprf,$slorb

the straisr ellergy- stored in bending is ontry

(b)

(d)

SECTION - II

A steel bar Zm'?n*' .-9 11.":1T,,,n126. (a) A steel Dar LLLL 
ildal pull of

20 mm thick is subjected ti T no'rnrh Find
i?tlf.-il"*' ;;;"i"" "1S -l-:*".:'*
ilJ.iliis*'ru i'ngou Ylt 11i H:*T;
ff;:Ttr'i;;;; iod' GPa and Poisson's

6
ratio : 0'8

(b) Explain in brief that for every direct stress'

it is always u*'o*fanied by 
1 

srain in its

own direction *o 
'i" 

oepo'itt \ind 
of sfiain

in every directiot;; ;ght angle to it' 3

2'l .A steel bar shown in fig' I is subjected to a tensile

force of izo iol' t{*'utut* *t* elongation of tf;

bar. Take E = 200 GPa'

A,= 600 td A=aoo *q

t
(a) 

8

1

(c) 
3

tt

e

T
2

120 KN

120
500 mm *l

Fig. 1

(10)
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28' A simpty supported beam of2"5m span is carrying
loads as shovm in fig. 2. Draw the siear force andbending mo3ent diagpams for the beam. Show allthe calculations. g

Fig. 2

29. (a) In case of simpre bending derive that
MoE
T = ? = 1., *h*q slmbols have their usual

meaning " 7

o) List out the assumptions made in the theoryof simple bending. . 2

30' The stnesses 
$3 roint in a component are t00 Mpa(Tensile) and 50 Mpa (compiessive). Determine

the magnitude of the norurar and shear sgesses on
a plane incrined at an angle of 20 with the tensire
stness. Also determine the direction ofthe resuttant
stress and the magnitude ofthe ma:rimum intensityof shear shrg.ss. :----. 

g

(r l)

zKN 4KN
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