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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 one

question from each Unit. Q. No. 1 is

compulsory. All questions carry equal marks.

7. How does Fermi energy vary with

temperature ? Explain. 15

Unit IV

8. Describe London’s theory of superconductivity.

15

9. Write notes on the following : 5×3=15

(a) Nanomaterials

(b) Bucky Ball

(c) Nano Optics.
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1. (a) Differentiate between  and ||2.

(b) What are Miller Indices ?

(c) What is Fermi Energy ?

(d) What is meant by effective mass of an

electron ?

(e) What is Nanotechnology ? 5×3=15

Unit I

2. (a) Write differential form of Maxwell’s

equations. Describe physical significance

of each. 12

(b) Power and diameter of a laser beam are

20 GW and 1 mm respectively. Calculate

peak values of E and B. 3

3. (a) Explain group velocity and phase velocity.

Derive the expression for group velocity

with which a wave group travels. 12

(b) Find the energy of an electron moving in

one dimension in an infinitely high

potential box of width 1 Å. 3

Unit II

4. (a) Explain with necessary theory the powder

method for X-rays analysis. 12

(b) Deduce the Miller Indices of a plane

which cuts of Intercepts in the ratio

1a : 3b : 2c along the three axes. 3

5. (a) What is free electron theory of metals ?

Derive an expression for conductivity of

metals on the basis of Drude-Lorentz

theory. 12

(b) Calculate the number of energy states

available for the electron in a cubical

box of side 1 cm lying below an energy

of 1 eV. 3

Unit III

6. Discuss the essential features of the electron

energy band structure of solids on the basis of

Kronigenny model. 15
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