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Time Allowed : Three Hours

Maximum Marks : 50

PART-A (@'Ug—?ﬂ') Marks : 10

Answer all questions (50 words each).

All questions carry equal marks.
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PART-B ('@'03~Ts=\‘) [Marks : 25

250 words each), selecting one -

from each Unit. All questions carry equal marks.
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Answer five questions (
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PART-C ( TUE-7) [Marks : 15
- Answer any two questiong (500 words each).

All questions carry equal markg.
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1. (1) Write the éharacteristics of inertia] frame of

reference.
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(v)»Stat'e the M.K.S.-. unit of coeffigient df—
Viscosity. '

-

pRIEEURNIED + M.K.S. " <hl Sl @ aﬁﬁr@

(vi) A body is released from a height ‘h’. What will
' be the direction ‘o_f deviation frpm vertical in

northern hemisphere ?
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(vii) Write the expression for reduced mass of

Hydrogen atom. |
R I
fafe| | -
(viii) Define Precession. 4
G ofeeren SfF

‘(ix) A particle is moving in a plane. Find its degrees

of Freedom. :
o R e § R R @S TR
Szl G RISl -
(x) Velocity of liquid flowing through “tube of radius

<5’ is 16 cm/sec. If radius is hahfed, calculate its

velocity. Assume streamline flow.
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UNIT-I

(ZhTE-1)

2.  Describe the motion of g particle under the influence

of a central inverse square attractive force.

3.  Briefly explain the following :

(a) Coriolis force and its effects (no derivation ,

required).

(b) Focault’s pendulum. 3472

[
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UNIT-II

( FeRTE-IT )

Derive an expression for gravitationa] potential and

field at a point outside a solid sphere due to it.
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Write notes on the following :

(a) Scattering cross-section

(b) Binary stars. 2+3
F=fafen w feofrat ﬁvrﬁgq_ :
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UNIT-III
(Z=RTE-II1 )

Define centre of Mass. Derive expressions for the
co-ordinates, velocity and momentum of centre of

mass of a body.
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7. State and prove the laws of Conservation of linear

momentum, angular momentum and énergy. .
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UNIT-IV
(THIZ-IV)
8. (a) Obtain limiting values of Poisson’s ratio.

(b) Why is a hollow shaft stronger than a solid

‘ shaft of same mass and length ? 2+3
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9. Define Torsional rigidity. Find an expression for

torsional rigidity of material of a Cylinder.
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10. Define the following terms and explain briefly :

(a) Velocity gradient.
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(b) Reynold’s number

(e) Stoke’s law, 1+2+2
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PART-C
(TveE-w)

12. (a) Derive Kepler’s TIIIrg law of planetary

motion.

of the frame. 3Yex4—
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(a)

(b)

13. (a)

(b)

(a)
(b)

14. (a)

(b)
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Describe _Rutherford' scattering by hard spheres.

The mass of sun is 2 X 10%° kg and radius is
7 x 108 metre. Calculate its self energy. If its
radius contracts at the rate of 10~% m/s, calculate

the rate of energy radiated by the sun. 2Y6+5
3R T U T qEiv w1 v il

_qﬁwmﬂzxm%ﬁ.maﬁmwmwﬁ.

3| TgE @ I Id | ofg gEs R
1041ﬁ./é.ﬁﬂ-@glﬁfaﬂa?ﬁ%,a‘rqﬁ§mm
wﬁ?ﬁﬂ@ﬁmﬁ%ﬂl\

Obtain Euler’s equations for rigid body dynamics.

The mass of & rocket is 50 kg and the mass of
fuel filled in it is 350 kg. Expulsion velocity
of gas is 2 km/sec. If rate of fuel consumption

is 5 kg/sec., find upward velocity of rocket.

(log,, 2 = 0.3010) 3%+4
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16.
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(a)
(b)

(aj
(b)

(a)

(b)
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Discuss bending of a beam.

The mass of a bicycle wheel is 2 kg and radius.

s DA . AE AL is rolling with a velocity of 30

km./hr., the

n calculate its angular momentum.
A 4Y6+3
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Derive Poiseuille’s equation for liquid flowing

through a tube of uniform cross-section.
Determine the critical velocity of water flowing

in a pipe of radius 0.01 m. Assume Reynold’s

number = 1000 and coefficient of viscosity is

1793 x 107° poise. 4v%+3

P, Q.
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