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Paper Code : 40105

B.Sc. (Sem. Fifth) Examination, 2024-25
PHYSICS
Paper : B-005
(Classical & Statistical Mechanics)

Time : Two Hours | [ Maximum Marks : 75

Note : Attempt all the sections as per instructions.
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Note : Attempt all ten questions. Each very short
questions carries 02 marks. Very short answer
are required not exceeding 75 words.
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State the principle of virtual work and D

Alember’s principle.
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Discuss the superiority of Lagrangian

approach over Newtonian approack:.
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What is a cyclic co-ordinate? Tllustrate with

example.
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What is the difference between a bound

orbit and unbounq orbit?
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Explain  physical significance ~ of
Hamiltonian.
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In a random distribution of 10 particles
between two boxes with equal probability
calculate the total number of micro state
and the number of macro state.
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What do you mean by ensamble? Name
the type of ensamble.
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Under which condition quantum statistics
merges into classical statistics?
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What is Boltzmann’s canonical distribution
law?
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Define Fermi energy of a metal. How it
depend on the size of the metal.
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Section-B / @US-
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Note : Attempt any two questions. Each short

question carries 15 marks. Short answer are
required not exceeding 200 words.
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What is Hamilton’s principle? Derive
Lagrange’s equation of motion from it for
conservative system. Find the Lagrangian
equation of motion for L-C circuit and find its
time period.
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Derive Hamilton’s connonical equation of
motion. Why is the Hamilton formulation is

preferred over the Lagrangian formalism.
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Prove that the Hamilton H for a conservative

system is equal to the total energy of the

system.
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What do you mean by ensamble average ? State
and prove Liouville’s theorem for the flow of
phase points and discuss it’s significance.
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Discuss the salient features of Maxwell
Boltzmann, Fermi-Dirac and Bose-Einstein
statistics. Obtain expression for Bose-Einstein

distribution law.
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(Long Answer Type Questions)
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Note : Attempt any one question. Long question

carries 25 marks. Long answer is required
not exceeding 800 words.
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6.  Obtain the differential equation for a particle
undergoing a central force motion and use it to

verify Kepler’s law of planetary motion.
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What is a Fermi gas? Discuss the theory of

highly degenerate Fermi gas. Apply the theory

to the free electrons inside a meta] and obtain

expression for internal energy and the specific

heat of an electron gas.
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Explain any two of the following:

fet ¥ fo S ot s S

(a) Constraints- Definition,classification and
examples.

(b) Laplace - Runge Lenz vector and it’s
application. .

(c) postulates of equilibrium and Boltzmann
entropy relation. o
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(d) Law of equipartion of energy and 1t’s

proof. . N
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