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Before answering the question-paper, candidates must

ensure that they have been supplied with correct and

complete question-paper. No complaint, in this regard

will be entertained after the examination.

Note : Attempt Five questions in all, selecting one

question from each Unit. Q. No. 1 is

compulsory. All questions carry equal marks

and symbol have their usual meaning.

(b) Discuss the electron-electron interaction

and hence Fermi liquid. 7

Unit II ( II)

4. (a) Discuss and explain molecular weakly

bound Mott-Wannier excitons. 7

(b) Explain local electric field in an atom

and hence Lorentz field. 7

5. Discuss the Landau theory of second order

phase transition in materials. 14
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1

(Compulsory Question)

1. (a) What do you understand by plasma

oscillation ? Explain. 3.5

(b) What are Excitons ? Discuss its

importance. 3.5

(c) What is effect mass in band theory of

solids ? 3.5

(d) What do you understand by Phases in

microstructure ? Explain. 3.5

Unit I ( I)

2. (a) Explain the dispersion relation for

electromagnetic waves. 7

(b) Discuss the Pseudo potential component

U (0). 7

U (0)

3. (a) Explain in detail Kramers-Kronig relation

for optical reflectance. 7
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Unit III ( III)

6. Explain the effective mass in semiconductors

and cyclotron resonance in semiconductors. 14

7. (a) Explain the carrier life time and

recombination in materials. 7

(b) What is thermoelectric effect ? Explain

and discuss its importance. 7

Unit IV ( IV)

8. (a) Discuss grain growth and its effect on

ceramic properties. 7

(b) Discuss the role of ternary phase diagrams

in controlling ceramic microstructure. 7

9. Using Gibbs Phase Rule, explain, why the

eutectoid point in the Iron-Carbon diagram is

invariant. 14
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