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SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions

1. Define Gibb’s phase rule.
2. What is critical point of a phase transition?
3. What do you mean by microcanonical ensembles?
4. What is phase-space?
5. Distinguish between canonical and grand canonical ensembles.
6. Define density of states.
7. What is Bose-Einstein condensation?
8. Mention the limitations of the MB statistics.
9. What is time-correlation function?
10. What is transport phenomena?
11. What are the characteristics of first order phase transition?
12. What are called Bosons and Fermions?

SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions

13. What is order parameter? Discuss with an example.
14. Explain the Ehrenfest’s classifications of phase transition.
15. Write a short note on Gibb’s paradox.
16. What is partition function? Discuss its importance in classical mechanics.
17. Discuss the postulates of BE statistics.
18. Give the concept of the density matrix in quantum mechanical ensemble theory.
19. Explain the phenomenon of Brownian motion.

SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions

20. Discuss the Landau theory of second order phase transition and critical indices.
21. For an ideal gas of N identical particles in a micro canonical ensembles, find the entropy, the equation of state and the specific heat.
22. State and prove Liouville’s theorem.
23. Consider a free electron gas. Show that the average energy per electron is 3/5 EF, where EF is Fermi energy. Explain physically why this average energy is non zero.
24. Give the salient features of Ising model. Show that a phase transition occurs in the one-dimensional Ising model at T=0K.
_______________
