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Time : 3 Hours] [Maximum Marks : 100

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.

(b) Find the expression for resolving power

and dispersive power of plane

transmission grating.

(c) Discuss different types of optical fiber

used for various applications. 8,8,4

Part B

5. (a) Using Maxwell equation show that e.m.

wave moves with velocity of light in

free space.

(b) Show that for simple Harmonic Oscillator

average kinetic energy is equal to average

potential energy.

(c) Write a note on waveguide used to

transmit e.m. wave in microwave region.

10,6,4

6. (a) State postulates of special theory of

relativity. Use it to obtain Lorentz

transformation for a occurrance of event.

(b) Distinguish between Nuclear Fission and

Nuclear Fusion.
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Part A

1. (a) Discuss the diffraction pattern formed by

Fraunhofer diffraction due to a single slit

and show that if the intensity of central

maximinum is taken unity, the value of

second, third and fourth maxima will be

approx :

1 1 1
: :

22 61 121

(b) Calculate the separation between the

coherent sources formed by a biprism

whose inclined faces makes angle of 2º

with its base, the slit source being 0.10m,

away from the biprism (µ = 1.5).

(c) Differentiate between interference due to

division of wavefront and interference

due to division of amplitude. 12,4,4

2. (a) Briefly describe the essential condition

required to generate laser beam. Also

explain the important characteristic of

laser beam because of which it has wide

range of application.

(b) Nicol Prism is used to produce polarized

beam. Explain.

(c) A light ray travelling in air enters a

optical fiber having refractive index of

core 1.6 and that of cladding equal to

1.57. Find the critical angle, the fractional

refractive index, the acceptance angle and

numerical aperature associated with

optical fiber. 10,6,4

3. (a) With briefly describing the construction

and working of Michelson interferometer.

Explain how it can be used to determine

wavelength of a given source.

(b) Calculate the thickness of a calcite plate

which would convert plane polarized light

into circularly polarized light. The

principal refractive indices are µ0 = 1.658

and µe = 1.486 with wavelength of light

used is 5890Å. 12,8

4. (a) Explain the principle, construction and

working of a solid state laser that you

have studied.
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(c) The capacity of charge storing in a

parallel plate capacitor increases by

introducing dielectric between parallel

plates. Explain. 10,6,4

7. (a) What are gas filled detector. Explain in

detail the working of a gas filled detector.

(b) Derive the relationship for energy stored

per unit volume in a dielectric in a

electrostatic field.

(c) Show that for a relativistic system : 10,6,4

2 2 2 4
0E p c m c 

8. (a) Establish the law of conservation of

electromagnetic fields. Explain clearly the

meaning of poynting vector and obtain

its dimension.

(b) Define and give the dimensions of (i)

Dielectric constant (ii) Electric

susceptibility (iii) Permitivity and (iv)

Flux density. 12,8

M-103 5 310 M-103 5 310

(c) The capacity of charge storing in a

parallel plate capacitor increases by

introducing dielectric between parallel

plates. Explain. 10,6,4

7. (a) What are gas filled detector. Explain in

detail the working of a gas filled detector.

(b) Derive the relationship for energy stored

per unit volume in a dielectric in a

electrostatic field.

(c) Show that for a relativistic system : 10,6,4

2 2 2 4
0E p c m c 

8. (a) Establish the law of conservation of

electromagnetic fields. Explain clearly the

meaning of poynting vector and obtain

its dimension.

(b) Define and give the dimensions of (i)

Dielectric constant (ii) Electric

susceptibility (iii) Permitivity and (iv)

Flux density. 12,8
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