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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. Q. No. 1 is

compulsory. Attempt the remaining four

questions selecting one question from each

Unit.
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7. (a) Discuss the problem of a particle in a

box using Schrödinger equation. 10

(b) State and derive the uncertainty principle.

5

Unit IV

8. (a) Discuss the free electron theory of metals.

7

(b) State and prove the Bloch's theorem for

periodic potential. 8

9. Discuss the Kronig Penny model in detail.15
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1. (a) What is the difference between

interference and diffraction of light ? 2

(b) What do you mean by resolving power

of a diffraction grating ? 2

(c) Explain population inversion in lasers. 2

(d) What are the intrinsic semiconductors ?

Name any two along with the energy

band gap. 2

(e) What do you mean by expectation value ?

Write down the value of energy and

momentum. 2

(f) State the Bloch theorem and write Bloch

function. 2

(g) Discuss origin of energy bands. 3

Unit I

2. (a) Set up and solve the differential equation

for a simple harmonic motion. 10

(b) What is impedance matching ? Why is it

necessary ? 5

3. Deduce the expression for reflection and

transmission of a wave at the boundary. 15

Unit II

4. (a) What do you mean by diffraction of

light ? Distinguish between Fresnel and

Fraunhoffer diffraction. 5

(b) Derive an expression for Fraunhoffer

diffrraction due to a single slit. 10

5. (a) Explain how Newton's rings are formed

and describe the method for the

determination of wavelength of light

using Newton's ring. 7

(b) Explain construction and working of He-

Ne laser with the help of energy level

diagram. 8

Unit III

6. (a) Derive the time dependent Schrödinger

equation. 10

(b) Derive the expression for probablity

current density. 5
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