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Physics wilh Computer Applications
Core Course - lX

PC 1641 : SOLID STATE PHYSICS
(2014 Admission Onwards)

Time : 3 Hours Max. Marks : 80

SECTICN * A

Answer all questions.

'1 . What are l\,4iller indrces ?

2. State Debye's T3 Law.

3. What is Josephson effect ?

4. State Bloch theorem.

(10x 1=10 Marks)

5. What is meant by Brillouin zone ?

6. What is covalent bond ? Give an example.

7. What are the inrormation about the crystals revealed by the X-ray diftraclion
studies ?

8. Define crystai lanice.

9. What are diamagnetic materials ?

10. Deline pair distribution function.

P.T.O.
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SECTION _ B

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

1 1. What are Bravais lattices ? Name them.

12. Explain Laue method in X-ray diffraction studies.

13. What is the advantage of neutron diffraction over eleclron diffraction ?

14. Differentiate paramagnetism and ferromagnetism.

15. What is Piezoelectricity ? How does it arise ?

16. Describe diamond structure.

17. Explain various symmetry elements associated with a crystal.

18. What are metallic bond ? Give its propenies.

19. Explain criiicai iield.

20. Draw the plot for the four types of polarization at different frequency range.

21. Explain electrical conductivity in free electron theory.

22. How the X-rays are generated ?

SECTION * C

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

23. Copper has fcc structure and the atomic radius is 0.1278 nm. Calculate the
interplanar spacing for { 

'1 
1 O) and (212) planes.

24. A beam ol X-rays ol wavelength 0.071 nm is diflracted by (110) plane ot rock
sait with iattice constant 0.28 nm. Find the glancing angie for the second order
diff raction.

25. A paramagnetic material has 1028 atoms per m3. lts susceptibility at 350 K is
2.8 x 10 a. Calculate the susceptibility at 300 K.

26. A super conducting tin has a critical temperature of 3.7 K at zero magnetic field
and a critical field of 0.0306 Tesla at 0 K. Find the critical tield at 2 K.



ilfl]Iil]iilltililt[]tfl lil G - 1591

31.

ln an onhorhombic crystal a plane makes intercepts 2.93,4.47 and 2.35 mm
along the three.crystallographic axes, the corresponding primitives being 3.05,
6.99 and 4.90 A. Deduce the l\.4iller indices ol the clevage plane.

A solid dielectric has electronic polarizability oi 1O+0 Fm2. lf the internal electric
field be a Lorentz lield, what is the dielectric constant of the material. (Given
density - 3 x 1 o2B atoms/m3).

The magnetic lield strength of a piece of metal is 106 A,/m. Calculate the
magnetization and f lux density of the material. X = 1.5 x 1O-3.

A current of 10 mA flows through an n-type Ge strip of 1 mm thick and '1 mm
wide placed in a magnetic field B. lf the Hall Voltage produced inside the strip
be 1 mV, what is the value of B ? Given RH = 1o-2 m3/coulomb.

A uniform silver wire has a resistivity of 1 .54 x 10{ lrm at room temperature. For
an electric field along the wire of 1 volvcm, compute the average drilt velocity
of the electrons, assuming that there are 5-8 x 1028 conduction electrons/m3.
Also calculate the mobility and the relaxation time of th-- slectron.

SECTION _ D

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

32. Describe the Hall effect. Show that the Hall coefficient is equal to 1 . Give
importance of the Hall effect. ne

33. Derive an expression for the specific heat of solids following the Einstein model.
Discuss its agreement with experimental results at various lemperature ranges.

34. Describe the Langevin theory diamagnetism.

35. i) Explain Type I and Type ll superconductors.

ii) Brief ly discuss BCS theory.
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