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B. Tech.
(SEM. Hi} EXAMINATUHMN, 200K-09
STRENGTH OF MATERIAL

time o3 Honrs| { el Marks o 1)

Note : Answer all questions. Assume sutable value
for missing data
I Answer part (a) and any two parts from remaining parts
(a)  What is significance of strain compatibility 5
equations 7 Write down  these compatibility
equations
(h) At a point in a hody the normal and shear i
stresses on bwao mutually perpendicular planes are

) - T}
SIVEN as @G 4 100 MN/m~

L)
oy =40 MN /m”~ Tyy =00 MN/m
using Moht's circle determine principal stresses
and their planes.
(c) The three principal stresses at a point in a
body subjected to a system of loading are

)

]

250 (tensile), | 2g (tensile) and 0.8 q
(compressive) If vield stress for the material is
. : . A
280 MN /m~. using factor of safety = 2.

Poisson's ratio (.3, determine the maximum
value of o so that failure may not occur according
to principal stress theory and shear stress theory
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(d) Arva pout P a body the stresses are 5
ay - 10000 Nlem®. 6y =—5000 N/em®

p oo N ."t'm! Ty =T

1) vz = Txz =

LOOOG N /e Deterntine normal stress on a

plase that s cqually inclined to all three axes
(¢} State and esplain Castiglinio theorem with an T
exumple e
2 Answer any Iwo pars

(a) A '\II:""Ig e supported beam has a flexural rigidity 10
ol 24 MN/me and s !nade as shown in
Fig, | Gerermmne the [Iullt{rm}ns at mtd-span

DL kN/m
EREN
" T. SIES HE 1 | B

- e in _-_.i._'.*m —-J

Fig. |
(b) - A beam ol length L oand tlexural rigidity El is 10
Baed ar both ends at the same level and carries
a it loob itensity per unit length over whole -

sphtin UMD expressions tor maxumom detlection
Il
subjected 1o a bending moment 10
noand a twisting moment of
il the duameter of the shaft if
anid shear stresses for
st nugerid are limited 1o 703 MIN/m? énd

N respectively
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3 Answer any two parts
(a) Acantilevertypelaminated spring (quarterelleptic) 10

has a span of 035 metei I cach leat be 8 mm
thick and 72 mm wide, tind the number of leaves
so that the spring dellects oU mum under an end
load of 3 kN. Determine maximwmn bending stress
at this load. Also determine the height from which
this load may be allowed to 12l <o that maximum
bending stress induced is 700 N/mm-

p
g 2
Take E=2x10" N/mm
(b) Explain middle third rule for rectanuular sections. 10
(c) Derive an expression to oblamn buckling load for 10
the column which 15 neither tow short nor too
long.
4 Attempt any two parts
(a) Derive an expression 1o deteynnie stresses in 10
thick-walled cylinder subjected 1o inernal
pressure only
- &7
(b) For a tube having E -2 . 10" N/mm"~ and 10
p=10.3 the hoop siress inner face is
twice the internal pressure [Find the thickness
— of the wall if internal radius s GO mm

(c) A spherical tank, has a diamcier of 20 meterand 10
wall thickness 15 mum It the pernussible stress
in the material s 120 APz determine the

maximum pressure at whice can be stored
in the tank Determine th: o diameter
and volume ol the tunk ds piessure
Take : E = 200 GPa and Foisson's ratio
(u)=0.3
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5 Answer any two parts
(a) For curve bar of circular cross-section. 1]
derive an expression to determine the distance of
centrond from the neurtral axis.

(b) A channel section has flanges b*t, and web 10
h=t; Determine the position of its shear centre
(Fig. 2)

-

|
X = 1 - X
h |
|
J
L'- !
o, [ _,_i[ L,
=TT
gl
Fig. 2
tc} If principal moments of inertia of section 1

are Iyyy and Iy, then prove that moment of

inertia about an axis X-X inclined to an angle
B to U-V axis will be

¥ SRS
IXX = .l'tLrL' cos" 8+ !1;{_- F-il]]d} a
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