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SECTION - A

Answer all questions, each question carries 1 mark.

1. What is a unit cell ? :

2. List the different types of bonding responsible for the stability of a crystal.r

3, Define a reciprocallattice.

4. Write a short note on electron diffraction

5. What do you understand by free electron gas ?

6. Write a short note on classification of materials according to the magnetic

7. What is spontaneous magnetization ?

8. What is colour center ?

9. What is Bloch function ?

10. What is cooper pair ? (10x1=10 Marks)

SECTION _ B

Answer any eight questions, dach question carries 2 marks.

11. Describe the different symmetry elements in crystal.

P.T,O.
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12. Describe the details of NaCl crystal structure.

13. Define lattice structure factor.

14. Derive the expression for drift velocity of electron in an electric field.

15: Show that electrical conductivity is inversely proportional to temperature.
g

J6. How does free electron theory explain the observed small values of electronic
specific heat of metals ?

17. Explain the behaviour of ferroelectric materials with temperature. v
18. Write a short note on AC Josephson effect.

19. Distinguish between metals, semiconductors and insulators on the basis of energy
band structure.

20., Write a short note on Brillouin zone in one dimensional,lattice.

21i Explain the formation gf Hall voltage in a semiconduct@r.

22. Explain the differences between fundamental and free carrier absorpliol. 
- ^ - -(8x2=16 Marks)

SECTION - C

Answer any six questions, each question carries 4 marks.

2g. ln a crystal, a plane has intercepts of 2a, 3band 6c along the three crystallographic v
axes. Determinethe Miller indices of the plane. '

24. Determine the angle through which X-ray of wavelength 0.0440nm be reflected
from the cube face of rockialt crystal (d = 0.281a nm).

25. Estimate the electronic contribution of specific heat of copper at 4K and 300 K.
Fermi energy of copper is 7.05 eV and is assumed to be temperature independent.
Use standard values of constants.

26. Calculate electricalconductivity of sodium metal with bcc structure with 2 atoms/
unit cell at 0'C. Classical value of the mean free time at this temperature is
3x10-1a s, assuming that there are 2.57x1028 conduction electrons/m3. Use
standard values of mass and charge of electron.
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27. A paramagnetic salt contains 10x1028 ionVms with magnetic moment of one
Bohr magneton. Calculate the paramagnetic susceptibility produced in a uniform

, magnetic field of 106 A/m at 300 K. [r B = 9.27x1g'2a gn12. Use standard values ,

for the constants.

28. The energy required to remove an electron from sodium metal.is 2.3 eV. Does
sodium exhibit photoelectric effect from a radiation of wavelength 280 nm ?
Explain.

\r.- 29. London;penetration depth of mercury at 3.5 K is about 75 nm. Estimate penetration
v- depth at 0K.

30. Find the Hall field developed across a germanium sample of thickness 1 mm.
Hallvoltage developed across the sample is 20 mV.

31. Theelecfiknlandtrennalconductivitiesof copperwireat293Kis 5,89x107 f) -1m-l
and 300 Wm-1K-1 respectively. Calculate Lorentz number.

(6x4=24 Marks)

SECTION _ D

Answer any two questions, each question carries 15 marks.
-E

32. What is Bravais lattice ? Discuss Bravais laitice in three dimensions.
Y-

33. Describe various X-ray ditfraction methods.

34. What is diamagnetism ? Discuss the Langevin's theory of diamagnetism.

35. What is super conductivity ? Derive London equations and discuss how they
help in explaining the superconducting state. (2x15=30 Marks)


