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Note .— The question paper is divided into two Sections
A and B. Write answers as per the given
instructions. In case of any discrepancy, the
English version will be final for all purposes. Check
your paper code and paper title before starting the
paper. Calculators are not allowed.
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Section—-A 4%x4=16
(Very Short Answer Type Questions)

Note .— Answer any four questions. As per the nature of
the question delimit your answer in one word, one
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sentence or maximum up to 30 words. Each
question carries 4 marks.
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1. (i) The potential energy of particle is :
U(x) = 4ax? +3by2 +c2? +7d, here a, b, ¢
and d are constants. If this force field is
central, then what are the relation among
constants a, b, ¢ ?
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(ii)) The Lagrangian of a system with one degree

of freedom ¢ is given by
L= aq’z + g, where a and B are non-zero
constants. If p denotes the canonical
momentum conjugate to ¢, then find the value
of p.
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(iii)

(iv)

(v)
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In Maxwell-Bolzmann system with two states
of energy 4e and 7e¢ respectively and
degeneracy of 2 for each, then write the

partition function for given system.
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Find the value of the Poisson bracket [3p2, p?]

by writing all main steps.
Tt =7 vl I feed gu uiEed afwe [3p2, p?]
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If potential energy of particle of mass m in

one-dimensional motion is

U(x):%axz +%[)’x+6

Here o and B are constants. What is the
angular frequency of oscillation ?
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(vi)
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If K be the kinetic energy of a rigid body, D
be external torque about the instantaneous
axis of rotation and the angular velocity @

then D-@=N. What does N represent in

terms of K.
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(vii) A particle follows the statistics in which most

probable distribution is given by

n o exp[—(aJrﬂel-)}

g - 1+exp[—(a+ﬁgi)}

Write the name of the above statistics.
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(viii) Plot Fermi Dirac distribution function with

energy
kT

energy
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Section-B 4%x16=64
(Short Answer Type Questions)

Note .— Answer any four questions. Each answer should not

exceed 200 words. Each question carries 16 marks.
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. Explain the grand canonical ensemble.
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. A particle is moving along y direction with kinetic

1 : : :
energy Emyz +myy and potential energy mgy. Find

equation of motion for the particle and

Hamiltonian of the particle.
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. Find the normal coordinates and eigen frequencies

of a three-dimensional oscillator having potential

energy.

U= %(klxz +k2y2 + k322)
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U= %(/elxz +/e2y2 + /e322)
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5. Find the partition function and mean energy for

N weakly coupled harmonic oscillators.
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6. Briefly explain the inertia tensor for the rigid body.
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7. Obtain the equation of motion for simple

pendulum using Hamilton’s equations.
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8. Explain the specific heat of a degenerate electron

gas.
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9. Explain the concept of the ensemble average.
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