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Time : Three hours o Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 =20 marks)
1. Define electrical conductivity
2. What is Fermi energy?

3.  When does an intrinsic semiconductor behave like an
insulator? Why?

4. What is Hall Effect?

o

Prove the relation between magnetic susceptibility ¥ and
permeability (4,)-
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What is superconducting transition temperature?

What is electronic polarization?

Define dielectric loss.

What are metallic glasses?

Give any two applications of carbon nanotubes.
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PART B — (5' 16 = 80 marks)

Deduce the mathematical, expressions for electrical
conductivity and thermal conductivity of a
conducting material and hence obtain Wiedemann-
Franz law.

Or

Derive an expression for density of states and based
on that calculate the carvier concentration in metals,

Show that the density of electrons in the conduction
band of n-type semiconductor is proportional to the
square root of donor concentration and explain the
variation of Fermi level with temperature.

Or

Show that for a n-type semiconductor, the Hall
coefficient Ri is given by Ru = -1/ne and explain the
experimental procedure to determine the Hall
coefficient.
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[617] Briefly explain SQU{D.
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Or
[ What‘is dieloctric breakdown? Discugs in detajj
the varjoyg faétors contributing 4,
in dielectrie,

© breakdowy,

109
() What s ferroelectrlgz‘ty? Give jtg applications
®)
15, (a) What are  shape me.

Or
(]

Discygg Synthesig chemical, physical, mechanicy)
and thermg] Properties of Ranomaterals.
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