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Note .— The question paper is divided into three Sections
A, B and C. Write answers as per the given
instructions. In case of any discrepancy, the
English version will be final for all purposes.
Calculators are not allowed.
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Section-A 8x2=16
(Very Short Answer Type Questions)

Note .— Answer all questions. As per the nature of the
question delimit your answer in one word, one
sentence or maximum up to 30 words. Each
question carries 2 marks.
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1. (i) Write the mathematical form of Gibbs’
distribution function.
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(i) Find the value of the Poisson bracket [ »,p?]

by writing all main steps.
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T HH @RI
(ii1) What do you understand by White dwarf
star 7
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(iv) Write the relation among the principal
moments of inertia I;, I, and I; of a
homogenous solid sphere.

T HE W M & ged sew s I, 1,
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(v) What do you mean by Bose-Einstein
condensation ?

AG-AEEE o7 ¥ TR =1 acqd § 7

(vi) Write down the Hamilton-Jacobi equation.

RfHeeA-Siehlel THIE fafem |
(vii) If potential energy of particle of mass = in
one dimensional motion is :
5 2,9
U(y)=5 o+ By +T

Here o and B are constants. What is the
angular frequency of oscillation ?
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Note —

(viii) In Maxwell-Boltzmann system with three
states of energy &, 2e and 4e respectively and
degeneracy of 4 for each, then write the

partition function for given system
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Section-B 4x8=32

(Short Answer Type Questions)

exceed 200 words. Each question carries 8 marks.
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. Using Hemilton equation find the time period of

compound pendulum.
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Answer any four questions. Each answer should not
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3. Obtain the law of conservation of energy from the

principle of homogeneity of time.
99w FEF & faga § st wem fEw g
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. Determine the effective cross-section for particle of
mass m; to strike a sphere of mass m, and radius
R to which they are attracted in accordance with

Newton’s law.
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. Find the partition function for N weakly coupled

harmonic oscillators.
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6. A particle of mass m moves inside a bowl. If the

surface of the bowl is given by the equation

2

1
z=5a(x +y2), where a is a constant, find the

Lagrangian of the particle in cylindrical
coordinates. Here z is the height.
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. Find the law of transformation of the action

SZIL(Q,Q, t)dt from one inertial frame to another

where L is the Lagrangian of the system.

T SeE BH A TR B § TR S=JL(g,Q,t)dt$
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. What do you mean by grand canonical ensemble ?

Explain it.
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9. Consider the motion of a particle in a central field.
Using Lagrangian, show that the sectorial velocity
of the particle is constant.
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Section—C 2x16=32
(Long Answer Type Questions)

Note .— Answer any two questions. You have to delimit

your each answer maximum up to 500 words.

Each question carries 16 marks.
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10. Define Bose-Einstein statistics and arrive at the
following BE distribution function :
% 1
g exp(a+Peg;)-1
A-MEEH Tifeas! aRfg wifse qen =1 BE
famor wem &1 T wifse
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g exp(a+Peg)-1
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11.

12.

13.

MPH-01/8 (8)

Determine the period of oscillations of a simple
pendulum (a particle of mass m suspended by a
string of length / in a gravitational field) as a
function of the amplitude of the oscillations.
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A rigid body is moving with velocity v and
rotating with angular velocity o, then prove the
following relation where symbols have usual
meanings :

2
K.E.Z%mv2 +%Zm[8x7j
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2
K.E.Z%mv2 +%Zm[8x7j

Prove that Poisson Brackets are invariant under
canonical transformation.
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