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SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions
1. Define phase space.

2. Show that the canonical ensemble of a large system approaches the micro canonical ensemble.

3. What is partition function?

4. How trajectory is obtained?

5. Define particle density fluctuation.

6. What is Fermi energy?

7. Explain why the chemical potential of an ideal Bose gas cannot be zero.

8. What are fermions?
9. Give the partition function of a two dimensional Ising model.

10. Define space correlation function.

11. State Gibb’s phase rule.

12. Write the Planck’s radiation formula.

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions

13.     Explain the Ehrenfest’s classification of phase transition.

14.     Explain Gibb’s paradox with example.

15. Give an account on critical indices.

16. Find the condition for mechanical equilibrium between two systems.

17. Find the phase space trajectory of a one dimensional harmonic oscillator.

18. Obtain the expression for Maxwell-Boltzmann distribution function.

19. Show that the energy fluctuation of an ideal gas is proportional to the square root of its specific heat in a canonical ensemble.

SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions
20. Derive Gibb’s phase rule.

21. Obtain an expression for entropy of an ideal gas in microcanonical ensemble.

22. Outline the Landau theory of second order phase transition.

23. Discuss the behaviour of an ideal gas below and above the condensation temperature.
24. Derive the expression for entropy of an ideal gas in microcanonical ensemble.
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