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PHYSICS
Paper i
Time : 3 Hours | Maximum Afarks : 150
Note — Qﬁestion No. 1 is compulsory. Attempt any Four

qguestions from the rest. All questions carry equal

marks.
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T.° Answer the following : v
(a) A satellite of mass 5.98 x 10%! kg orbits ai a
height of A = 230 km above the surface of the

. Earth. What is the period of the satellite 7 6
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Physics-I
How van der Waals equation of state is different

than the perfect gas equation PV = RT.

Explain. 6

A -particle of mass 10 gram executing simple
barmonic motion has ampiitude 10 cm. Find its
maximum velocity if it makes 15 wvibrations per

second. ' ' 6

What -is Huygens’ principle ? Explain in

-

brief. 6

Explain the theory of optical fibre communi-

cation. | . ' ' 6
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What i1s surface tension ? Find out force on a

surface of a bubble with unit length 2.1 ecm and

surface tension 4.5 x 1072 N/m. 10

Explain Elastic and Inelastic collisions in one-

dimension. 10

Briefly describe what meant by each of the

following and illustrate with an example : 10

) Steady and non-steady fluid flow

(t1) Compressible and incompressible fluid

flow.
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Prove the relativistic relation among mass, energy

and momentum
OF -5 > S §
E“ = p©e® + mgc

where symbols have their usual meaning. 10 .
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Explain the principle  of .Ruthérford

Scattering. . 10

What is Carnot’'s cycle ? Find out the

~efficiency of a Carnot’s engine working between

-

1000 K and 500 K. -~ 10
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What is physical significance of Entropy 7
Discuss about change of entropy 1in reversible

and in an irreversible processes. 10

What is concept of phase space ?7 Discuss about
microstate and macrostate. Illustrate the
difference between microstate and macrostate

with an example. 10

Write notes on solar energy and its utilization

as alternative source of energy. 10
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A particle executes simple harmonic motion of
period 31.4 sec and- amplitude 5 -cmh- Calculate

its maximum acceleration. 10

Describe Lissajous figures. 10

- A flexible string of length 1 m is stretched by

a force of 55 N. Calculate the frequency of
vibration of the string if it vibrate in 5 segments.

The mass of the string 1s 1 gram. 10
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What do you mean by interference ? What are

the criteria to be raatisfied for interference to

take place ? 10

‘aleulate the thickness of a quarter wave plate
when the wavelength of light is 5890 A for
which the extraordinary and ordinary refractive

indices are n, = 1.54 and n, = 1.556. 10
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Discuss the phenomenon of Fraunhofer diffraction

at two slits. : - 10
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What is LASER ? What are the essential

requirements for the construction of a laser ? 10

Develop the theory of population inversion. What

is threshold population inversion ? 10
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A light wave has a frequency 4 x 10! kHz and

a wéveiéngth of 5 % iO-“7 meters. What -is the
index of é:efraction of the " médiuxﬁ in which it
is 'travéil‘iﬁg ‘ ?, = ; | 10
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8. (@ - Explain the céncept of negative temperature in
connection with the operation of a laser. 10

b) Describe qualitatively_ _how a He-Ne laser

works. . g _ 10
) © Discuss black -body radiatiéhs.. 10
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