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PART -A © (10x2=20 Marks)

What are the drawbacks of classmal free electron theory ?

Define the term Fermi temperature.
What is meant by band gap of a semiconductor ?
What is a semiconductor ?

erte the relation between M,Hand X.

'Why is a superconductor termed as a perfect d1amagnetlc ?

Give a relation between dielectric susceptibility and polarlzablhty
What are the ferroelectrlc matenals ? '
Ment1on the dlfferent types of metalhc glasses

What is Blrefrmgence ?

PART - B | (5%16=80 Marks)

a) Usmg the classmal free electron theory, derive the mathematical expressmns
for the electrical conductivity and thermal conductivity of metals and hence
deduce Widemann-Franz Law. : (6+6+4)

(OR)

b) What is density states ? Derive an expression for the density of states. Using

dens1ty of states, obtain an expression for the carrier concentratlon in metals, _
: (2474




a6e7

12. a) Derive the mathematical expressions for the concentration of electrons in the
- conduction band and the concentration of holes in the valence band and hence
obtain the 1ntr1ns1c carrler concentlatmn N gt ' (16)

(OR)

b) What is Hall effect ? Derive an explessmn for the Hall voltage. Explain an
experimental method used to measure the Hall coefficient of a specimen. What

are the uses of Hall effect ? - (2+6+6+2)
13. a) What are domains ? Dlscuss the domam concept and hence explam the hysteresis
curve. What are hard and soft magnetic materials ? : (2+10+4)
(OR) S
'b) Describe the following applications of superconductors in detail a) Squid
" b) Cryotronc) Magnetic levitations | | : (5+5+6{’

* 14. a) What is internal field in sohd dielectrics ? Derive a mathematical expression
for the internal field i in sohd d1electr1cs and hence deduce Clausms Mosott1

equatlon | : ‘ : | S (2+10+4)
(OR). con b
b) What is meant by dlelectrlc breakdown ? Explam the dlfferent types of dielectric ‘
breakdown - S S i (2+14) '

15. a) What are shape memory alloys ? ? erte about the characteristics of shape

memory alloys. Descrlbe the synthesm propert1es and apphcatlons of Ni-Ti alloys.
(3+4+9)7_

(OR) .
b) What are the properties of Nanomaterials ? Descrlbe with neat sketch the-

chemical vapour deposition method used to produce Nanomaterials. What are
the advantages and drawbacks of thls method ? : N (3+9+4)




