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SECTION . A
Answer all questions. (10x1=10 Marks)

1. Name the seven crystal syslems.

2, State Bragg's law.

3. Deline unit cell and primitive cell.

4. What is dielectric constanl ?

5. What is meant by superconductivity ?

- 6. Mention the impodant appllcations ol Hall effect.

7. Define polarizability.

8. What are termi surface ?

9. State Widemann Franz law.

10. Deline the magnetic susceptibility.

SECTION - B

Answer any 8 questions. (8x2=16 Marks)

1 1 . State Bloch theorem. What is the outdome of lhe theory ?

12. Explain Type I and Type ll superconductors 
p.r.o.
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'13. What are Miller indices ? Write the procedure lor linding Miller indices of a
given plane.

14. Compare ionic and covalent bond.

15. Explain Meissner effect.

16. What is dipolar polarizability ? How does it depend on the temperature ol the
dielectric ?

17. Explain the concept of {ree electron gas.

18. How are materials classified as dia or para or lerro-magnetic ?.

19. Describe NaCI structure.

20. What are amorphous solids and liquids ?

21. What is the advantage of neutron diffraction over electron diffraction ?

22. Give the reason for the failure of the lree electron model.

SECTION _ C

Answer any six questions. (6x4=24 Marks)

23. A beam ol X-rays is incidenl on a NaCl crystal with lattice spacing 0.282 nm.
Calculate the wavelength of X-rays if the first order Bragg rellection takes place
at a glancing angle of 8'35'.

24. A solid elemental dielectric with density 3 x 1028 atomym3 shows an electronic
polarizability of 1o-40 farad m2. Assuming the internal electric lield to be a
Lorentz field, calculate lhe dielectric constant of the material.

25. In a crystal, lattice plane cuts intercepts of 2a, 3b and 6c along the three axes
where a, b, c are primitive vectors of the unit cell. Determine the Miller indices
of the given plane.

26. Prove that the direct lattice is the reciprocal of its own reciprocal lattice.

27. Find the relaxation time and lree path ol conduction electrons in copper. .

Given : For copper dersity d lree elecfons n = 8.5 x 1@hf, ResigM'ty p = 1.69 x 10{ crn
and average velocity of electrons = L154x'l0sm/sec.
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28. A current of 50 A is established in a slab ol copper 0.5 cm thick and 2 cm wide. The
slab is placed in a magnetic field B = 1 .5 T. The magnetic field is perpendicular
to the plan of the slab and to the curent. The free electron concentration in copper
is 8.48 x 1028 eleclron/m3. What is the magnitude of hall voltage across the width
ol the slab ?

29. Helium gas contains 2.7 x 1 d5 atomsh3 and biebctric constant of He atom il NTD
is 1.0000684. Calculate the electronic polarzability o, He-atoms.

30. A unirorm copper wire of length 0.5 m and diameter 0.3 mm has a resistance ot
0.12 O at 293 k. lf the thermal conductiMty ol the specimen at the same temperature

^, is 390 wm 1lc 1. Calculate Lorentz number. Compare this value with theoretical
value.

31 . The dislance between consecdive (lll) planes in a cubic crystal is 2 A . Determine the
lattice parameter.

SECTION - D

Answer any two questions. (2x15=30 Marks)

32. What are the three main experimental X-ray diffraction method lor analysis of
crystal structure ? Explain any two methods in detail.

33. Describe Langevin's theory ot paramagnetism classically and quantum
theory.

34. Derive an expression for the specilic heat of solids on the basis o.f Debye's
model.

35. What is Josephson effect ? Discuss both D.C. and A.C. Josephson etfeds. Give
its applications.


