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SECTION _ A

Answer all questions; each carries I mark.

1. Deflne crystal.

2. What are lattice points?

3. What is a unit cell?

4. What is meant by bonding in crystal?

5. What is free electron gas model?

6. Define electrical resistivity.

7. Define.phonon.

B. What is electric susceptibility?

P.T.O.



9. Define electric polarization.

10. Define critical magnetic field.

(10x1='t0Marks)
SECTION _ B

Answer any eight: each carries 2 marks.

1 1 . Djfferentiate between crystalline and amorphous solids.

12. Explain translation symmetry.

13. Write the properties of ionic bonds.

14. Explain the formation of hydrogen bonding.

15. Explain Hall effect.

16. Write the merits of free electron theory.

17. Write the assumptions of Einstein model.

18. Explain Debye's T3 law.

'19. Explain antiferro magnetism.

20. Explain the origin of ferromagnetism Give examples of ferromaghetic materials.

21. Explain Meissner effect.

22. Explain zero resistance.

. (8x2= 16 Marks)
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SECTION _ C

Answer any six; each carries 4 marks.

23. The lattice constant of a cubic crystal is 6.23 A. What is the interplanar spacing

betlveen the (1 '1 1) planes?

24. A substance with face centred cubic lattice has density 5260 kg/m3 and

molecular weight 60.2. Calculate the lattice constant Given : Avogadro number =

6.02 , 10'6 kg/mol.

25. Calculate the glancing angle on the (1 0 0) plane of a crystal with spacing 4.51 A

corresponding to lhe flrst order diffraction maximum for X-rays of wavelength

1 .54 A.

26. Fermi energy of conduction electrons in silver is 5.4 eV. Calculate the number of

electrons per m3. (Given : me = 9.11 , 10-31 kg; Plank's constant h = 6.6260715
, 1O-3a Js; 1 eV = 1 .6 ,. 1o-le J)

27. The Debye cut off frequency of Be whose Debye temperature is 1440 K. Given

h = 6.625 ,. 10 3a Js and k = 1.38 x 10-23 J/K.

28. Distinguish between dia, para and ferromagnetic materials.

29. A paramagnetic substance has 1028 aloms/m3. The magnetic moment of each

atom is 2 , 10-23 Am2. Determine the paramagnetic susceptibility at 300 K.

lciven : permeability of free space ll0 = 4r x1O-7 Hlmi Boltzmann constant

k" = 1 3Bx10 '?3 J/K l

30. Explain the various propertres of superconductors.

31. Superconducting tin has a critical temperature ol 3.7 K at zero magnetic field and

a critical field of 0.0306 tesla at 0 K. Find the critical {ield at 2 K.

(6x4=24Marks)
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SECTION _ D

Answer any two; each carries 15 marks.

32. Explain the following structures with their diagram:

(a) Diamond

(b) NaCI

(c) CsCl

33. Using Einstein model, derive the expression for the specific heat of a solid.
Discuss its merits and demerits.

34. Derive an expression for diamagnetic susceptibility using Langevin's theory.

35. Discuss the effect of magnetic field in superconductors. Distinguish between
type I and type ll superconductors.

(2 x 15 = 30 Marks)
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