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3rd Semester Examination
PHYSICS (Honours)

Paper : GE 3-T

[Solid State physics]

lcBCsl
Full Marks :40 Tirne : Two Hours

The figures in the margin indicate full marl*
Candtdates are required to give their answers

in their own words as -far as practicable.

Group -A

. Answer anyJiveofthe following questions : 2x5:10

l. What are Miller indices ? What is their importance ?

2. Wbat is phonon ? Give an evidence for the existence of
phonons.

3' Explain the term 'Hysteresis' in the contexts of
rnagnetism of solids.

4. Give the Curie law of paramagnetism. What is Curie
temperature ?

5. conductivity of metars decreases whire that of
semiconductor increases with rise in temperature. Explain.
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6. Lead in the superconducting sate has critical ternperature

of 6.2K at zero magnetie field and critical field of

0.064 Am-r at 0 K' Oetermine the critical field at 4 K'

7. Explain the Bragg's law for x-ray diffiiaction in crystals'

8. How does the Paramagnetlc

vary with temPerattre ?

susceptibilitv of a substance

GrouP - B

Answer any/o"r of the following questions : 5 x4:20

9. Determine the values of packing fiaction for fcc' bcc and

sc structures. I 5

10. Obtain an expression for diamagnetic susceptibility using

l,angevin's theory' 5

11. What is Meissrer effect ? Explain the difference benreen

type I and type II superconductors using the Meissner

effect. l+4

12. what is Hall effect ? obtain the expression for Hall co-

efiicient for a semiconductor material' l+4

13. Distinguish betrreen normal and anomalous diqpersion' 5

14. Draw the variation of enerry, velocrty and effectivt *Tt

of an electon in a solid as fiurction of K' Exntain th1

concePt ofEnergY band' 3+2
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Group - C

Answer any one of the following questions :

10x 1:10

15. Describe the Einstein model of lattiee heat capacity.
Discuss the success and faiiures of this mqlel. V+3

16. $ Derive the Clausius-Mossotti relation expressing the

relation between dielectric constant and atomic
polarizability.

(i) Using Kronig Pemy model, show that for p<< I
+2

the enerry for the lowest band is E = 
n P, . 6+4
mo'
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