C. S. (MAIN) EXAM, 2659

S1. No. 335 C-DTN-J-QIA
PHYSICS
Paper—I

Time Allowed : Three Hours Maximum Marks :

INSTRUCTIONS

Each question is printed both in Hindi and
in English.

Answers must be written in the medium
specified in the Admission Certificate issued
to you, which must be stated clearly on the
cover of the answer-book in the space
provided for the purpose. No marks will be
given for the answers written in a medium
other than that specified in the Admission
Certificate.

Candidates should attempt Question Nos. 1
and § which are compulsory, and any three
of the remaining questions selecting at least
one guestion from each Section.

The number of marks carried by each
question is indicated at the end of the
qguestion.

Assume suitable data if considered
necessary and indicate the same clearly.

Symbols/ notations carry their usual
meanings, unless otherwise indicated.
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Section—A

Show that the total energy per unit
mass of liquid flowing from one point to
another without any friction remains
constant throughout the displacement.

Let

E, =E;sin ot and Eg = E, sin (ot + d)

By using analytical method, obtain an
expression to explain interference. Also
show that intensity varies along the
screen in accordance with the law of
cosine square in interference pattern.

Two bodies of masses M; and M, are
placed at a distance d apart. Show that
at this position where the gravitational

field due to them is zero, the potential is
given by

Show that a four-dimensional volume
element dxdydzdt is invariant to
Lorentz transformation.

Derive the condition for achromatism of
two thin lenses separated by a finite
distance and made up of same material.

What are the characteristics of
stimulated emission? Show that in the
optical region, stimulated emission is
negligible compared to spontaneous
emission.
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(b)

Consider a spherical shell of mass M
and radius R. Calculate the potential
due to this shell at a point P when
the point is (i) outside the shell and
(ii) inside the shell (r < R).

If the spherical shell is now replaced by
a uniform solid sphere of same mass
and radius, what will be its potential at
the same external point?

Show that for any rigid body consisting
of at least three particles, not arranged
in one straight line, number of inde-
pendent degrees of freedom is six.

Define Euler’s angles 6, ¢ and wy to
describe the configuration of such a
rigid body.

Consider two frames of reference, one
fixed to the body and the other to the
space defined as S’ =(x’, y’, z’) and
S =(x, y, 2) respectively. Show that the
angular momentum (E] of the rigid body

in the two frames are related by

(dar drL >
1____d = 3 + WXL
\ tls \ Js

where ® is the angular velocity of
rotation.
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