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SECTION - A

Answer all questions. Each carries 1 marks

1. State Bragg s law

2. What is a unit cell?

3. What is rotational symmetry?

4. Give total number of atoms in the unit cell of FCC structure

5. What is a Bravais lattice?

6. Deflne dielectric constant.

7. What is meant by mean free path of free electrons in meial?

8. What is Fermi energy?
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9. How energy gap formed in superconductor?

10. What is the difference between antiferromagnetism and fenimagnetism

SECTION _ B

Answer any eight questions each carries 2 marks

1 l. State Dulong - Petit law.

12. Explain ihe origin of dipolar polerizability.

1 3. What are Cooper pair.

. 14. What is meant by Translational symmetry?

15. Why ionic bond is stronger compared to other bonds?

16. How temperature depends on critical fleld of superconductor?

17. UJhat is Piezoelectricity? Explain how it is originated.

18 Explain the limitations of neutron diffraction

19. How Neutron diffraction differ from Electron diffraction.

20. Explain Diamond structure.

2'1. How to classify solids into metals, semiconductors, and lnsulators according lo
their energy bands.

22. Explain magneiic susceptibility.
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SECTION _ C

. Answer any six euestions each carries 4 Marks.

23. Explain Meissner effect. Show that superconducting state is perfec y
dtamagnehc

. 24. What is London penetration depth. How it depends on temperature?

25. Why Einstein model failed to explain heat capacity .

26. Derive and explain Clausius-Mossotti relation.

27. Distinguish between Parmagnetism, Ferromagnetism.

28. Lattice constant of a cubic lattice is 5.41A". Calculate spacing between

(a) (01 1) planes

(b) (1 11) planes

29. Magnetic lield strength in copper is '106 AJm. lf magnetic susceptibility of copper
is -0.7x10-5 calculate the flux density and magnetisation in Copper

30. Explain DC and AC Josephson effects

31, The critical temperalure of lead is 7.18K and critical field at 0K is 6.5x1o<Frlm.
Evaluate critical field at 4.2K.

SECTION - D

Answer any two questions each carries 15 Marks

32. State and explain Bragg's law. DiscusE different experimental techniques using x
ray diffraction

A beam of X rays incident on A sodium chloride crystal (lattice spacing 0.282
nm). First order Bragg reflection is observed at 80 35'. What is the wavelength of
X rays. At what angles second and third order reflections occur.
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33. Explain heat capacity using free electron model and give expression for heat
capacity. What are lhe drawbacks of this model. How Einstein model explain
heat capacity. Derive expression for heat capacity using Einstein model.

34. Discuss Hall effect and evaluate expression for Hall coefficient. Explain how Hall

Effect can be used to find number and sign of charge carriers in a conductor.

35. Point out differences between classical and quantum theories of paramagnetism.

Evaluate equation for magnetisation considering Land'e factor.
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