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Answel ALL quest;ons _
PART A— (10 x 2 =20 maxks)

R What are. the pmpeltxes of metals descubed 1nadequately by Drude s model‘? e

' 'Defme the. moblhty of electlons

What is Hall voltage? Whlch pxopelty of an extrinsic semlconductm depends
on Hall voltage?

The electrical. Tresigtivity of certain intrinsic semiconductor 1s 0.40 Qm The -

electron and hole mobilities " are 0.64 m? Vgt and

0.36m* Vis? 1"espect1ve1y Calculate the electron and hole densities.

Liquid oxygen in a test tube is suspended between the pole pieces of a magnet.

How does it behave? What type of magnetic mateual is liquid oxygen?

The critical field for niobium at 0 Kis 2 x 10 A/m and 1x 10° Am/at 8 K.

Calculate the transition tempelatme of the element.

- What are the_uses of dielectric material? -

Define dielectric loss.

~Why metallic glasses are used as transformer core materials?

What 1s Kerr effect? .

PART B — (5 x16 = 80 marks)

(a) (@) What are ‘the essential concepts of classicél free themy of metals
and quantum free electron theory of metals? Discuss the success
and failures of both the theories.

(ii) Deuve an expression for electrical conductivity of mefals based on
the concepts of classical free electron theory. '
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(2)

. .":'(b)_i_:'
s Fermi level, Explam the behakul of tlns semlconductcu at high =~
tempelatme ' L S . _ _

_ semlconductm

(ili) A copper wire 3.2 mm in diameter, carries a current of 0.5 A.
Valency of copper is one. Atomic weight and density of copper are
63.5 and 8900 kg/m? respectively. Calculate the speed of conduction

" electrons.

Oy

(1) =~ What is meant by Fermi energy. in metals? Based on quantum
theory derive an expression for density of energy states, hence
- obtain an expression for Fermi energy.
(1) The Fermi energy for Al is 11.7 eV. Find the probability that the
~state with energy 11.8 eV be occupled at 0 K and at room
. temperature (300 K.

-Derive the expressions f01 1ntunezc carrier concentration and P]G‘Ctl ical
conductivity of an intrinsic semiconductor. Explain the -variation of

electrical (,onductwny w1th. temperature and band gap .of the -

~Or

Explam p-type semlconductm and deuve an e\plessmn for the position of

":(i)-' ] D1stmgulsh beLween hald and soft magnetm materials w1t11 their

applications.

. (1) - Write a note on ferrites. Give reasons why ferrites are preferred

o

(a)

(b)

_(a)

(b)

“cubie structure? Deduce Clausius-Mosotti relation.

over feuomagneuc materials as core mateuals for high fiequency
applications.

Or

(i)  Distinguish between type I and type 1I supelconductors
(i) Explain BCS theory of supe1conduct1v1ty
(iii) Explain SQUID

Explam the different types of polarization mechanisms in dielectrics and

-sketch their dependence on the frequency of applied electric field.

L

‘ Or B
What is meant by local field in a dielectric and how it is calculated for a

5

What are metallic glasses? Explain how they are prepared by melt
spinning method. Also mention their application.

. Or
Explain with necessary diagrams the synthesis of nanomaterials using
the following methods :

()  Chemical vapour deposition

(ii) Pulsed laser deposition.
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