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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.
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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.

gug—H
(afa og ST uv)

9T - |t wedl & S| AR 3T T W H IEAER
T e, T O A1 SAfehad 30 vs5 H IR
HIL | F&F 9T 2 3F H S

1. (1) Langrange’s equation is given by :

doL oL _,

dt 0x 00

What does x represent ?
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dr 0x 0¢
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(ii)

(iii)

(iv)

v)

What are the values of the degrees of
freedom each corresponding to translation
motion and rotational motion for a triatomic
linear molecule ?
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“Total angular momentum and total linear
momentum of a system of particles is zero
in the centre of mass system.” Is this
statement true ?
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Plot Fermi Dirac distribution function with :
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If potential energy of particle of mass m = 2
in one dimensional motion is PE = x% + 3x
+ 8. What is the angular frequency of
oscillation ? All units are in S.I.
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(vi) Write the statement of Liouville’s theorem.
fo= faett w9 &1 wem fafau)

(vii) What do you mean by Central Force ?
HE T T AR F A § 2

(viii) In Maxwell-Boltzmann system with two states
of energy & and 2e& 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)

Note .— Answer any four questions. Each answer should not
exceed 200 words. Each question carries 8 marks.
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2. A particle of mass m moves inside a bowl on its
surface. If the surface of the bowl is given by the
equation :

I 2. 2
== +
z 2a(x y7)

where @ is a constant. Consider the only
gravitational potential energy for the potential
energy. Find Lagrangian of the particle using
cylinderical coordinates.
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3. Obtain the expression for x component of angular
momentum of a particle in spherical coordinates.
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4. Obtain the normal coordinates and eigen

frequencies of a three dimensional oscillator having
potential energy :

U= %(klxz + kzyz +k322)

MPH-01/8 (5) TC-86 Turn Over

& faforda Sfes St feafos set -
= %(/elx2+/e2y2+/e3zz)

T, @ s fou am= e 9 e et
I |

. Calculate the principal moments of inertia of a

hollow sphere about diameter using inertia tensor.
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. Check that whether the transformation is canonical

or not canonical :

=gcotp
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Q= Iog[sinpj
q

. What do you mean by Ensemble Average ?
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. What do you mean by Canonical ensemble ?
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. Show that in the high-temperature limit the heat
capacity of a two level system is proportional to
the inverse square of the temperature.
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11.(@) What do you mean by Eulerian Angles ?

Explain it.
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SOl MY % o % ATl Bl T (b) Obtain the equation of motion for Linear
Section—C 2x16=32 Harmonic oscillator using Hamilton’s
(Long Answer Type Questions) equations.

Note .— Answer any two questions. You have to delimit
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12. By using Hamilton Jacobi method, obtain the

your each answer maximum up to 500 words.
Each question carries 16 marks.

wrs—w vertical position of particle falling freely under
(& s ve) constant acceleration g.
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10. A point particle moves on the surface of a sphere. =S U BT |
Consider the only gravitational potential energy for

13.(a) What do you understand by Microcanonical

the potential energy. Using Lagrange’s equation,
obtain the equation of motion in spherical
coordinates.
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ensemble ?
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(b) Briefly explain the specific heat of a
degenerate electron gas.
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