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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least two questions from each Part. All

questions carry equal marks.

(iv) Magnetic Susceptibility

(v) Magnetic permeability. 10

8. (a) Derive the London's equations and

discuss how its solution explain the

Meissner effect and flux penetration ?

12

(b) Discuss the terms (i) Type I (ii) Type II

superconductors (iii) Meissner effect

(iv) Persistent current. 8
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Part A

1. (a) What are Miller indices ? How are they

determined ? Give their significance. 10

(b) Discuss the following structures : Zinc

Blende, Magnesium and sodium chloride.

10

2. Derive both time independent and time

dependent Schrödinger equations for a non-

relativistic particle. 20

3. Discuss quantum theory of free electrons and

derive Richardson thermionic emission equation

with its significance. 20

4. (a) Discuss classical free electron theory of

metals with its main assumptions and

drawbacks. 10

(b) Explain all the point defects in solid ?

Why are they so called ? 10

Part B

5. (a) Discuss essential features of electron

energy band structure of solids on the

basis of Kronig-Penney model. 10

(b) Discuss Brillouin zones and effective

mass. How is effective mass different

from the free electron mass ? 10

6. (a) What are Traps ? Discuss a simple model

to show the effect of traps on the

photoconductivity. 10

(b) What are photovoltaic cells and how they

are fabricated ? Discuss their main

characteristics. 10

7. (a) Give classical theory of paramagnetism

and clearly explain Curie law and also

give drawbacks of classical theory ? 10

(b) Explain the terms :

(i) Magnetic flux density

(ii) Magnetization

(iii) Magnetic field strength
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