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T
im

e
: 3 H

o
u

rs 
M

ax. M
a

rk
s

: 60 

T
he ca

n
d

id
a

te
s sh

a
ll lim

it th
e

ir answ
ers precisely w

ithin the answ
er­

b
o

o
k ( 4

0
 p

a
g

e
s) issu

e
d

 to them
 a

n
d

 n
o

 supplem
entary/continuation 

sh
e

e
t w

ill b
e

 issued. 

N
o

te: 
A

tte
m

p
t five

 q
u

e
stio

n
s in

 all, selecting o
n

e
 question each 

from
 section A

. B
. C

 a
n

d
 D

. S
e

ctio
n

-E
 is com

pulsory. 

S
ectio

n
 -A

 

1 
a

) 
D

e
fin

e
 fre

e
-b

o
d

y d
ia

g
ra

m
, m

o
m

e
n

t o
f in

e
rtia

1 ce
n

tre
 o

f 

gravity and centroid. W
rite

 dow
n the form

ulas in detail. (6) 

b) 
D

raw
. a stress-strain curve fo

r m
ild ste

e
l a

n
d

 explain the 

curve in detail. 
(6) 

2. 
a) 

D
efine the term

s: cre
e

p
, proof stress, toughness and 

F
atigue o

f m
aterials. 

(6) 

b) 
D

e
fin

e
 th

e
 p

e
rp

e
n

d
icu

la
r a

xis th
e

o
re

m
. D

erive the 

perpendicular axis theorem
 relating to m

om
ent o

f inertia 

in detail. 
(6) 

S
ection .. S

 

3. 
a) 

. D
erive an expression betw

een m
odulus. o

f elasticity and 

m
odulus o

f rigidity in detail. 
(4) 

b) • 
A

t a point in a strained m
aterial, the principal stresses are 

100 N
/m

m
2 tensile and 40 N

/m
m

2 com
pressive. D

eterm
ine 

the resultant stress in m
agnitude and direction on a plane 

inclined a
t 60° to the axis o

f the m
ajor principal stress. 
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2 
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W
h

a
t is the m

axim
um

 intensity o
f shear stress in the 

m
aterial at the point? 

(8
) 

4. 
a) 

D
efine M

ohr's circle and explain the properties o
f M

ohr's 
circle in brief. 

(6
) 

b) 
D

eterm
ine the P

oisson's ratio and bulk m
odulus o

f a 

m
aterial, for w

h
id

l Y
oung's m

odulus is 1.2x1 O
s N

/m
m

2 and 

m
odulus o

f rigidity is 4.8 x 10
4 N

/m
m

2
. 

(6) 

S
ectio

n
 -

C
 

5. 
a) 

A
 cantilever o

f length 4 m
 carries a uniform

ly distributed 

load o
f 1 kN

/m
 run over the w

hole length and a point load 

o
f 2 kN

 a
t distance o

f 1m
 from

 the free end. D
raw

 the S
.P

. 

and B
.M

. diagram
s fo

r the cantilever. 
(8) 

b
) 

W
h

a
t d

o
 you m

ean by point o
f contraflexure? H

ow
 m

any 

points o
f contraflexure you w

ill have fo
r sim

ply supported 

beam
 overhanging a

t o
n

e
 end only? 

(4) 

6 
A

 beam
 o

f 1-section is having overall depth· as 500 m
m

 and 

overall w
idth a

s 190 m
m

. T
h

e
 thickness o

f flanges is 25 m
m

 

w
hereas the thickness o

f the w
eb is 15 m

m
. The m

om
ent o

f 

Inertia about N
.A

. is given as 6.45 >< 108 m
m

4. If the section 

carries a shear force o
f 40 kN

, calculate the m
axim

um
 shear 

stress. A
lso sketch the shear stress distribution across the 

section in detail. 
(12) 

7. 
a) 

b) 

S
ection -

D
 

D
efine the term

 o
f P

olar m
odulus. F

ind the expression for 

polar m
odulus for a solid circular shaft in detail. 

(5) 

A
 solid shaft o

f 150 m
m

· diam
eter is used to transm

it 

torque. Find the ·m
axim

um
 torque transm

itted by the shaft 

if the m
axim

um
 shear stress in

d
u

ce
d

 to
 the shaft is 

45 N
/m

m
2

. 
(7) 
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8. 
a

) 
W

h
a

t d
o

 you m
ean by. end conditions o

f a colum
n? W

hat 

a
re

 the im
p

o
rta

n
t e

n
d

 conditions fo
r a C

Q
lum

n? E
xplain 

d
iffe

re
n

t e
n

d
 conditions fo

r colum
ns in detail. 

(8
) 

• 
b

) 
D

e
fin

e
 sfendem

ess ratio. S
tate the lim

itations o
f E

uler's 

form
ula in detail. 

( 4
) 

S
ectio

n
 -

E
 

9. 
a

) 
W

h
a

t a
re

 the tw
o p

rim
a

ry equilibrium
 equations used to

 

d
e

te
rm

in
e

 th
e

 re
a

ctio
n

s a
t th

e
 su

p
p

o
rts o

f a sim
p

ly 

su
p

p
o

rte
d

 b
e

a
m

 su
b

je
cte

d
 to

 p
o

in
t loads and distributed 

lo
a

d
s?

 

b
) 

c
) 

d
) 

e
) 

f) 

D
efine sh

e
a

r fo
rce

 a
n

d
 b

e
n

d
in

g
 m

om
ent. 

W
h

a
t is lim

itin
g

 f~
iction? S

ta
te

 a
n

y tw
o

 a
p

p
lica

tio
n

s o
f 

Lim
iting F

riction. 
• 

W
h

a
t a

re
 th

e
 sig

n
 co

n
ve

n
tio

n
s fo

r sh
e

a
r force and bending 

m
o

m
e

n
t in

 general? 

D
efine the torsional rigidity a

n
d

 p
o

la
r m

odulus. 

W
rite

 dow
n the principal stre

sse
s a

n
d

 E
lastic constants 

form
ulas in

 details. 
(6

x2
=

1
2

) 
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