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PHYSICS
PHE-09 : OPTICS

hours Maximum Marks : 50

Note :

All questions are compulsory but there are internal
choices. The marks for each question are indicated
against it. You can use log tables or a calculator. Symbols
have their used meaning

1.  Attempt any five parts : 2x5=10

(@)

(b)
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Specify the wavelengths of waves used in
satellite communication and radio
transmission.

In a birefringent crystal, n,=1.5442 and

n,=15533 for light of wavelength 6000 A .

Calculate the least thickness of a quarter-
wave plate.

State two important -differences between
fringes obtained using Fresnel biprism and
Lloyd’s mirror.

The light focussing system in human eye
consists of cornea and a concave lens, which
forms an inverted image on retina ? Yet we
do not see the world topsy-turvy. Explain.

1 P.T.O.



®

2. Answer any two parts :

(a)

(b)

(c)
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We observe polarisation of light waves
rather than. sound waves. Explain its
physical implication.

Express Resolving Power of a 'grating in
terms of total number of lines in it. How
does R.P. change with grating constant ?
Depict the Fraunhofer diffraction pattern
produced by a rectangular aperture.

We use a monochromatic and spatially
coherent source of light for holography.
Explain.

(i) Define dichroism and name a
naturally occurring dichroic crystal.

(i) Define birefringence and depict the
wave surfaces for o- and e-waves in a
negative uni-axial crystal.

State and explain Fermat’s principle. Use it

to derive the laws of reflection.

In a double slit interference arrangement
fringes are produced with monochromatic

light of wavelength 5500A. A thin plate of

glass (u =1.5) is placed in the path of one of

the interfering beams. The central band of
fringe system moves into position occupied
by the third bright band from the centre.
Calculate the thickness of the glass plate.

5x2=10
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Answer any one part :

Answer any two parts :

(i) Light from a monochromatic source
is incident on a thin transparent film.
It undergoes multiple reflections.
Show that the interference patterns of
reflected and transmitted waves are
complimentary.

(i) Explain why an excessively thin film
seen in reflected light appears black.

Explain the working of Michelson
interferometer with the help of a schematic
diagram. Under what conditions do we
observe straight fringes in this
interferometer.

A helium-neon laser emits a beam
(\=600 nm) of diameter 3 X 1073 m. Itis
directed towards the surface of moon.
Calculate the diameter of light patch
produced on the surface of moon. Take the
distance between moon and earth as
375 x10% km.

In a double slit arrangement used to observe
diffraction, the intensity of the pattern is
given by

. 2
Ig=41, [sm B) cos?y
B

wbsin _wdsinb

2P and y= —Y—m——.
A A

Obtain conditions for missing orders.

where p=

10x1=10

8

8,2

5x2=10
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8,

(a)

(b)

(©)
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Answer any two parts :

What are half-period zones ? Discuss
Fresnel’s diffraction due to a straight edge.

Two waves of same frequency and constant
phase difference have intensities in the ratio
16 : 1. Calculate the ratio of a maximum to
minimum intensities obtained in the
interference pattern.

On the basis of refractive index profile,
explain the difference between a step-index
fibre and a gradient index fibre. How does
gradient index fibre help in minimising pulse
dispersion ?

Draw three level and four level pumping
schemes for a laser. Discuss their
comparative merits.

5x2=10
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(b)
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ford U W 1 v o 10x1=10
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