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Note : Q. No. 1 is compulso}y. Attempt five questions in

total, at least one fr(_)m each sechion.

1. -(a) ‘Definethe thcory of clastlc failure, 5
| _- (b) What is unsymmetncal bendmg ? 5
| | (c) _What 1s dlfference between thick cylmder and thin
. cylmder 7 5
(d) Defifie the Maxwell's theorem. 5
Section-A R ' ’

27 _Agrolly of weight 100 kN is descending a slope with a
_niform velocity: of 2my/sec at the end of a steel
cable which is wound round a drum. When the length

of the cable laid out is 600m, emergency brakes arc
suddenly applied and the wagon is brought to a halt. If
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3. A bar3m long, 3cm diameter hangs vertically and hasa
collar securely attached at the lower end. Find the

maximum stress, induced, when.
(a) Weight of 2500N falls 12.5 cm on the collar,

(b) Weight of 25kN falls 1.25 cm on the coblar
£ =200 GPa.

SectiénéB

4. A thin cg spherical shell 50~em n -diameter with a
thickness 3 mm, is full‘ef water at atmospheric
pressure (0.1 mPa). Rind.the intensity of radlal ProssuIe
exerted on the wall of the shell if 30 oo of water at |
atmosphericpressure is pumpcd intb the shell. Find out
the resulting-hoop stress and change in the volume. If
sphere.of modulus of elasticity of shell is E = 210GPa.
Poiséon’s ratio (V) = 0.33, and bulk modulus of water is

2.361 GPa. ’ 20

5. A cast iron pipe having an internal diameter of 30 cm
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Section-C

6. A high tensile steel tyre, 2 cm thick, is shrunk on a’
cast-iron rim having 48 cm outside diameter and 6 i
thick. Find out the inside diameter of the gteel tyre to

the nearest thousandth of a ¢m if, after shrinking.onj the
tyre exerts a radial pressure of SOMPa onthe cact iron
rim. | 20

7. A gunmetal cylinder 12cm externial diameter and 7.093
cm internal diameter is fotecd-onto a steel cylinder,

8 cm external diameter and 4 cm internal
diameter calculate the mdximum resulting stresscs in

the steel and gin metal. E steel = 200 GPa, E gun
steel = 100 GPA. Poisson’s ratio is 0.35 for both

metals. : 20
Section-D

8. A curved bar of rectangular section,initially unstressed
is subjected to bending moment of 1500 N-m which

tends to straighten the bar. The section 1s 4 cm wide by
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of curvature 1s 10cm. Find out the position of the neutral
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9.  Arailway wagon weighing 65 kN and moving with a speed
of 10 kmvhr. is to be stopped by 4 buffer springs in which
the maximum compression allowed is 20cm. Eifihout
the No. of turns in each spring in which dlamclcr ofthe

wire is 2¢m and that of the coil is 20 orfi.

G=284GPa.
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