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PART - A

Answer all questions. Each question carries 1 marks.

1. "All primitiie cells are unit cells but all unit cells may not be primitive cells". Why?

2. Define "basis" ofa crystal structure.

3. Define electron mobility.

4. Write down the equation for the Hall coefficient for n-type and p{ype
semiconductors.

5. What is a phonon?

6. State Bloch theorem.

7. Explain polarizability ol a drelectric.

8. Write down Curie-Weiss Law.

P.T.O.



9. Mention any two applications of super conductivity.

10. What are Type ll Superconductors?

(10x1=10Marks)
PART _ B

Answer any eight questions. Each question carries 2 marks.

'1 1. What are the basic lattice pararneters?

12. List out the rules to find the Miller indices of a lattice plane.

'13. What is a reciprocal lattice?

14. Mention any two advantages ofNeutron diffraction over its X-ray counterpart.

15. What is a free electron gas?

16. What is the significance of Fermi-Dirac distribution?

17. What are the parameters on which the Hall fieid depend on?

'18. Mention the experimental evidence for the existence of phonons.

19. What is meant by the specitrc heat of a solid?

20 Write down the expression for specific heat of sclids by Einstein.

21. What is meant by polarization in the context of dielectr;cs?

22. Whal is meant by the term 'local field' in the context of a solid dielectric?

23. List out how magnetrc materials are classifled.

24. Whal is critical temperature (or transition temperature)?

25. Discuss the effect of magnetic field on superconductivity.

26' what is Josephson iunction? 
(g x 2 = 10 Marks)
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PART _ C

Answer any six questions, Each question carries 4 marks.

27. Copper has FCC structure and the atomic radius is 0.1278 nm. Calculate the
density and the inter-planar spacing for (!2'l ) planes. Atomic weight of
Copper = 63.5, Avogadro's number = 6.02 x 1O'zr particles per mole.

28- Calculate the atomic radii of BCC and FCC lattices.

29. Calculate the inter-pianar spacing d of planes (111) in a simple cubic lattice of
side a.

30. Show that the average kinetic energy of free electrons following Fermi-Dirac
1

statistrcs is ;Er at T = 0K.

31. Calculate the Hall coefficient of Sodium on a free electron model. Given that
Sodium has BCC structure having side equal to 0.428 nm.

32. Assuming the average energy of electrons to be three-fifths of the Fermi energy.
estimate the pressure of the electron gas in a metal.

33. Discuss the nature of the vibrational energy of a crystal at temperatures below
the Debye temperature.

34. Argon gas contains 2.7 x 1025 atoms at 0" C and 1 atm. lf the diameter of an
Argon atom is 0.384 nm, lind the dielectric constant ofArgon at 0.C.

35. Find the relation between relative permittivity and susceptibility of a dielectric

36. Magnetization and flux density of a magnetic material is 3200 A,/m and
0.005 Wb/m2 respectively Caiculate the relative permeabiljty of the malerial.

37. A superconducting Tin has a critical temperature of 3.7 K at zero magnetic lield
and a critical field of 0.0306 T at 0 K. What is the critical field at 2 K?

38. Derive the equation for London penetration depth.

. (6x4=24 luarks)
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PART - D

Answer any two questions. Each question carries 15 marks.

39. Explain Hexagonal Close Packing (HCP). Derive its (c/a) ratio and catcutate
packing fraction.

40. (a) Explain Electron diffraction.

(b) What is Fermi energy? Calculate its value for the free-electron gas at O K.

41. Discuss the Oebye theory of speciflc heat capacity of a crystalline solid.

42. Discuss the Langevin's classical theory on paramagnetism and its physical
significance.

43. (a) Derive the Clausius-Mosotti relation

. (b) Differentiate dia- and para- magnetism.

44. Discuss;

(a) Meissner effect

(b) Formation of cooper pair in superconductors.

12 x 15 = 30 Marks)
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