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Time: 30 min. Marks: 20
Choose the correct answer from the following: 1%X20=20
1. The partition function for a 3 dimensional monoatomic gas is givenby  ?
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2. In canonical ensemble, the relative r.m.s fluctuation in energy is
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3. Which of the following equation describes the Liouville’s theorem?
= bilce s At
s [{)’ H] + dat r))t .;t T o, H)I
ap ap d. dp dp
. — = B —_—= ——
dt Lo H] + at dt [p. 1] at
4. The partition function of a single harmonic oscillator is
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5. In Hamilton’s equations of motion, what does I represent?
a. Entropy b. Heat
c. Total energy d. Helmholtz free energy
6. The Helmholtz free energy of an one dimensional classical harmonic oscillator is
a. NkgT/[Bhw] b. NkuTin|phw]
c. NkgThn[phw]™N d. Nk,T[fhw]™?
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17. The sum of all the microscopic form of energy is called

a. Total energy b. Phase energy
c. System energy d. Internal energy
18. The difference between Bosons and Fermions is that Bosons wave function is
a. Continuous b. single valued
c. symmetric d. antisymmetric

19. Which of the following is a fundamental postulate of quantum mechanics that applies
to quantum statistical mechanics?
a. Particles can be classified as classical or quantum
b. The state of a system is represented by a wave function or a density matrix
c. Energy is always conserved in a closed system
d. All systems eventually reach thermal equilibrium

20. Which of the following conditions applies to the density matrix of a quantum system?
It must be Hermitian and have a
trace of 1

c. [t must only have real eigenvalues d. It must be diagonalizable

a. It must be a unitary matrix
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[Answer question no.1 & any four (4) from the rest |

1. a.Derive the Maxwell Boltzmann velocity distribution law and ~ §+5=10
show its variation with temperature.
b. Derive the Bose-Einstein distribution law.
2. a.What is a partition function? Write down its expression for 1+1=2
distinguishable particles.
b.Explain the concept of energy fluctuations in a canonical 8

ensemble in correspondence with the micro-canonical ensemble.

3. a.State and derive the Liouville’s theorem and explain its  6+4=10
consequences.
b.Find out the partition function of classical ideal gas using
canonical ensemble approach.
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