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PHYSICS
PHE-09 : OPTICS

Note :

All questions are compulsory. However, internal
choices are given. The marks for each question are
indicated against it. You may use calculator.

Symbols have their usual meanings.

1. Answer any three parts :

(a)

(b)

(c)
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Define hue and illuminance. Explain colour
blindness.

State Malus Law. Unpolarised light is
incident on two polarising sheets placed one
over the other. If the intensity of light finally
transmitted is one-fourth of the intensity of
the incident light, calculate the angle
between the transmission axes of the
polarising sheets.

Newton’s rings are formed in reflected light
with light of A=6000A with a liquid
between the plane and curved surfaces. If
diameter of 4th bright ring is 0-2 cm and
radius of curved surface is 50 ¢m, calculate
the refractive index of the liquid.
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(d) Distinguish between Fresnel and Fraunhofer
class of diffraction.

(e) List three prerequisites for a laser’s
operation. Explain how population inversion
is achieved.

2. Answer any one part : Ix5=5
(a) Deduce the laws of reflection using Fermat’s
principle.

(b) What are o- and e-waves ? If refractive
indices of o- and e-waves are 16 and 1:55
respectively, calculate the thickness of a
quarter wave-plate for light of wavelength
5480 A. 243

3. Answer any one part : Ix10=10

(a) Show that the resultant intensity due to
superposition of two waves of same
frequency but having constant phase
difference (3) is given by

I=1;+1,+2 (I Iy cos &
Further show that

Imax _ (\/E_‘_ \/E)2

tnin (T - T’

Two waves of same frequency and constant

phase difference have intensities in the ratio
25 : 1. They produce interference pattern.
Deduce the ratio of the maximum to
minimum intensity in this pattern. 5+3+2
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(b) Describe a method for determining the
difference in wavelength, when source of
light has two wavelengths A; and A, which
are very close to each other, using Michelson
interferometer. Derive the expression for the

difference in wavelength for A, > A, 5+5

4. Answer any two parts : 2x5=10

(a) In an experiment, a big plane metal sheet
has a circular aperture of diameter 1-2 mm.
A beam of parallel light of wavelength
6000 A is incident on it normally. The
shadow is cast on a screen whose distance
from the aperture can be varied
continuously. Calculate the distance at
which the aperture will transmit 1, 2 and 3
Fresnel zones.

(b) A ruled grating has 15000 lines per inch.
Calculate the angles of diffraction for violet
(A = 4000 A) and red (A = 8000 A) colours in

the first order of spectrum.

(c) Define resolution limit and resolving power.
With help of a diagram, explain Rayleigh’s

criterion for resolution of two optical sources.
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5. Answer any two parts : 2x5=10

(a) How is a hologram different from an
ordinary photograph ? If the angle
subtended at the hologram by the signal
and the reference beam is 15°, what is the
spacing of the fringes provided the

wavelength is 492 nm.

(b) If light of 660 nm wavelength has a wave
train 200 long, what is its (i) coherence

length, and (ii) coherence time ?

(c) Explain the differences between the step
index and gradient index fibres with the
help of diagrams.
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