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HPAS (Main)—2017

PHYSICS

Paper 1
Time : 3 Hours Maximum Marks : 100
Note — Thére :;ﬂure five Sections in this -question paper.
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Candidate is required to answer only one question
from each Section. All questions carry equal

marks. Log table may be supplied on demand.
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Section A -

(v f3)
If an object is in relative motion with resp >ct
to a rotating frame of reference, show that

centrifugal as well as Coriolis forces act on the

object. 10

Using Kepler's laws of planetary motion show
that the square of time period of the planet around
the sun is proportional to the cube of distance

between the centres of the sun and the |
planet. ' 10
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With what velocity should an electron move so
that its mass increases by 66.6% compared to

its  rest mass ? ' 10

Describe an experiment to determine the

coéfﬁcient of viscosity of water. 10
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Section B
(v ')

Using van der Waals' equation of state, show
that there occur three virial coefficients for a

real gas. | 10

e

Show that no engine working between the same
limits of temperature can be more efficient than

a Carnot’s reversible engine. : 10
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Show that entropy of universe remains
unchanged during a reversible thermodynamic

process. 10

What were assumptions made in Planck’s
quantum theory of radiation ? Write down
Planck’s formula for energy distribution in

blackbody radiation and show that it leads to -

. Wien’s and Reyleigh-Jean’s laws. 10

™m M



()

(&)

@

(b)

(F)

(&)

( 4 ) Phy.-1

fcaru & fdl Seravia Soarfasa ghH
¥ swEmve &1 e swfEfda wd

@i & Fared fafeto fagr 4 s afewermd
1 i off 2 o fafetn § s -faam
% Wik ® gF & fafee qa fTeny % w9
9 T I|-57 & fram wfawfea fee s aa
gl

Section C
(T ‘|

Show that superposition of two simple harmonic
motions having same amplitude, same frequency
and 90° phase difference results a circular

wave. ' ' 10

Obtain relation between phase and group velocities

for a dispersive media. 10
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A body of mass 0.5 kg is projected with an energy

4 joules. If a restoring force of 2 N/m acts on
it, what will be the maximum displacement of

the body ? Find its periodic time. 10

A sonometer wire is under a tension of 40 N
and the laanlgth between bridges is 60 cm. A one-
meter long wire of the sonometer has a mass
of 1 gm. Deduce the speed of the transverse
waves and the frequency of the second

harmonics. ' 10
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Section D
(9 ‘T

Explain the occurrence of central dark ring in
reflected light system in Newton’s ring
experiment. How, central bright ring can be

obtained in reflected light system ? 10

Obtain an expression for the resolving power of

a plane transmission grating. 10
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Obtain an expression for the difference between

two close wavelengths using Michelson-Morley

experiment. 10

How will you find whether a beam of light is
plane polarized, circularly polarized or elliptically

polarized ? 10
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- What are necessary conditions for lasing action

to occur ? Explain the principle of He-Ne

LASER. | 10

Explain in detail temporal and spatial

coherence. 10
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Explain the phenomenon of total internal
reflection in relation to optical fibre. In an optical
fibre, the c—::uré material has refractive index 1.45
and re‘fractiv@ index of clad material is 1.4. Find

the propagation angle. 10

Explain step-index, graded index, single mode

and multimode fibre. : 10
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