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"PART-A " (10x2=20 Marks)

1. State Wiedemann-Franz Law. R

2. At zero Kelvin temperature, what is the value of Fermi function at (i) E=0andat
- (i) E = Ep.

3. The hole concentration of a semiconductor is increased by 20% from its intrinsic
value. Obtain the resultant electron concentration with respect to the value of
intrinsic concentration. T

4. What are the advantages of compound semiconductors ?
‘5. What is Bohr mégneton ? Write an expi'esis.idn for it.
6. What is cryotron ?

7. What is the relation between dielectric constant and dielectric susceptibility ?
Mention its limits.

8. Mention the applications of dielectric materials.
9. Mention the applications of metallic glasses.

10. What is known as the size effect of nanoparticles ?
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PART - B (6x16=80 Marks)

¥
8

a) Derive expressions for electrlcal conduct1v1ty and thermal conduct1v1ty ofa Q:;; L
metal. , - (8+8)
©OR) ,
b) Define density of states of electx ons and deuve an expl ession fo1 it. Mention its
uses. o (14+2)

a) Derive expressions for the'electron:arid' hole concentrations of an intrinsic
semiconductor, Hence deduce the law of mass action of semiconductors.  (6+6+4)

(OR)
b) What is Hall effect ? Derive an expression for the Hall coefficient of a
material and list the applications of Hall effect (24+12+2) .
-
a) i) Explain the property of magnetlc hysteresm and classify hard and
~ soft magnetic materials based on the nature of hysteresis loop. _ (8)
ii) Discuss the domain theory of ferromagnetism. R (8)
(OR) |
b) i) Explain the properties of Type —I and Type —1I superconductors. - (8)
ii) Discuss qualitatively the BCS tliedry of sut;e_rconduétbrs._ o | 3

a) Derive expressions for the different types of polarizations of dielectric media. (16)
- (OR)

b) Derive an expression for the internal field of a dielectric and hence deduce the
Clausius-Mossotti equation. ' ' . (16)

a) Explain in detail the thermoelastic and super-elastic properties of SMA

materials. . L _ . (16)
(OR)
b) 1) Discussone top-down and one bottom -up methods of prepar at1on of
nanoparticles. (8)

ii) Discuss the properties of carbon nanotubes and list their applications. = (8)




