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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2022

PHYSICS
PHE-09 : OPTICS

Time : 2 hours Maximum Marks : 50

Note :

All questions are compulsory. However, internal
choices are given. You may use a calculator. The
marks for each question are indicated against it.
Symbols have their usual meanings.

1. Answer any four parts : 4x5=20

(a)

(b)

(c)
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Explain the following terms associated with
colour vision : hue, illuminance, and degree

of purity. 5

Draw geometrical diagram of Young’s
double-slit experiment and derive an

expression for fringe width. 243

A wedge of angle 0-01 radian is illuminated
by monochromatic light of wavelength
6000 A falling normally on it. At what
distance from the edge of the wedge will the
10th dark fringe be observed by reflected
light ? 5
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(d)

(e)

®

(a)
(b)

(c)
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Answer any two parts :

The eighth boundary of a zone plate has a
diameter of 5 mm. Where is its principal
focal point located for light of wavelength
5000 A ?

In Fraunhofer diffraction pattern, due to a
narrow slit, a screen is placed 2 m away
from the lens to obtain the pattern. If the slit
width is 0:2 mm and the first minima lies
5 mm on either side of the central maximum,
find the wavelength of light.

If the visibility in an interference pattern is
50% and the maxima receive 30 units of
light, how much light does the minima

receive ?

Derive Snell’s law from Fermat’s principle.

Explain  construction and working of

Fabry-Perot Interferometer.

Circular fringes are observed in Michelson
interferometer illuminated with light
(. =5896 A). When the path difference
between the mirrors M; and M, is 0-3 cm,
the central fringe is bright. Calculate the
angular diameter of the 7t? bright fringe.

2

2x5=10

5



3. Answer any two parts :

(a)

(b)

(c)

4. Answer any one part :

(a)
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(i)

(i1)

Draw ray diagram for producing
interference by division of wavefront
using Lloyd’s single mirror.

Two waves of same frequency and
constant phase difference have
intensities in the ratio 81 : 1. They
produce interference fringes. Deduce
the ratio of the maximum to minimum

intensity.

A thin film of 3 x 10 cm thickness is
illuminated by white light normal to its

surface (r = 0°). Its refractive index is 1-5.
Of what colour will the thin film appear in
reflected light ?

Show that in Newton’s Rings, the radii of the

rings vary as the square-root of odd natural

numbers.

(1)

(i)

Give a schematic construction of
half-period zones on a plane wavefront.
Also show that area of each
half-period zone of a plane wavefront is
equal to nb)A, where b is distance of
external point on the screen from
wavefront.

Explain Rayleigh Criterion of resolving
power of optical instruments.

2x5=10

5

1x10=10

3+4

3
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(b) (1) Explain uses of Lasers in the following
fields : 4

Communication and Medicine

(i1) A pulsed laser used for welding
produces 200 W of power during 20 ms.
Calculate the energy delivered to the
weld. 2

(i1i) In an optical fibre, the core material
has refractive index 1-6 and refractive
index of clad material is 1-3. Calculate
the value of the critical angle and

numerical aperture. 242
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