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II YEAR — IV SEMESTER

Paper X — CONDENSED MATTER PHYSICS
Time : 3 hours
    Max. Marks: 75

SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions
1. What are the possible lattices for orthorhombic and tetragonal unit cells?

2. What are the informations can be gained from the Laue method of X-ray diffraction?

3. What is group velocity?

4. What is known as phonon?
5. State Bloch theorem.
6. What are free and bound electrons?
7. Draw the ordering of magnetic moments in ferromagnetic and in a ferrimagnetic material.

8. What are diamagnetic materials?

9. Define superconducting transition temperature.
10. What is a SQUID?

11. What are miller indices?
12. How  are temperature and critical magnetic field of superconductor is related?
SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions
13. Calculate the atomic radius, number of atoms per unit cell and atomic packing factor for face centred cubic structure.

14. Explain the Umklapp process.
15. Obtain the expressions for Hall coefficient and Hall voltage. 

16. Explain the domain theory of ferromagnetism and its influence on hysteresis.

17. Derive London equation. 
18. Explain the non-existence of five-fold symmetry in crystal.

19. Obtain the normal modes of one dimensional diatomic chain.

SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions

20. What is cohesive energy? Obtain the electrostatic energy of NaCl crystal.
21. Describe the Debye’s theory of specific heat and show that it is better than Einstein’s theory of specific heat.

22. Using Kronig – Penny model, obtain a solution to the wave equation for a square well periodic potential.  Indicate how this discussion helps to understand energy gap
23. Describe the quantum theory of paramagnetism.
24. Obtain the expressions for current densities in AC & DC Josephson effect.
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