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BACHELOR OF SCIENCE
(B. SC))
Term-End Examination
June, 2026

PHYSICS
PHE-009 : OPTICS

Time : 2 Hours Maximum Marks : 50

Note : All questions are compulsory. However,
internal choices are given. The marks for
each question are indicated against it.
You shall not use a scientific calculator.

Symbols have their usual meanings.

1. Answer any three parts : 3X5=15

(a) (1) Define birefringence. Give one
example of birefringence material.

2

(i1) Depict o~ and e~ wave surfaces in a

positive uniaxial crystal. 3
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(d)
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Diffraction pattern is produced by a
grating having 15000 lines per cm. If
the light used 1s of wavelength 500 nm,
calculate the order of principal maxima

obtained in the diffraction pattern.

What are solid state lasers ? Explain
the working of a solid state laser with

the help of an energy level diagram.

When one mirror of Michelson
interferometer 1s moved through a
distance of a 0.0115 c¢m, 400 fringes are
seen to cross the field of view. Calculate

the wavelength of light.

Answer any one part : 1x5=5

(a)

(b)

Write down Maxwell’s field equations
and show that light is electromagnetic
in nature.

What are the defects of vision of human
eye ? Give reasons for these defects.
With appropriate ray diagrams, explain

how these defects are rectified. 1+2+2
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3. Answer any fwo parts : 2x5=10
(a) A thin transparent sheet (of thickness t)
is introduced in one of the two
interfering beams of light. Obtain
expression for displacement of the nth
bright fringe. Show that the shift is
independent of the order of the

fringe.
(b) What i1s Fresnel’s biprism ? How is it
different from Lloyd’s mirror as far as

fringes produced by these is concerned.

(0 A Newton’s rings arrangement 1is
used with a source emitting two

wavelengths :
M= 6.0x10"° ¢cm and Ao = 4.5x10"°cm

and it is observed that the nth dark ring
due to A, coincides with the (n + 1)th

dark ring due to A,. Calculate the

diameter of the nth dark ring for A; if

the radius of curvature of the curved

surface is 95 cm.
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4. Answer any two parts : 2x5=10

(a)

(b)

(©

Consider diffraction pattern produced
by a vertical single slit. Discuss the
characteristics of diffraction pattern
observed on a screen when the slit is

1lluminated by a point source.

A helium-neon laser (A = 6300 A) emits
a diffraction limited beam of diameter
2 mm. What diameter of light patch

would the beam produce on the surface
of moon at a distance 376 x 103 km.

State the assumptions 1in your

calculation.

Define resolving power and obtain an
expression for resolving power of a
microscope. Explain why we are able to
perceive finer details using ultraviolet

light than visible light.

5. Answer any two parts : 2x5=10

(a)

Explain the Dbasic principle of
holography.
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(b) Explain the process of population
inversion in a laser. Also explain why
the state of population inversion 1is
needed for laser action. 1,4

(c) The refractive indices of core (n;) and
cladding (ny) of two optical fibers X and

Y are as follows :
(n)x =1.52, (ny)x =1.41, (ny)y =1.53,
(n2)Y =1.39

Which of the two fibers will have higher
light gathering capacity ? Justify your

answer.
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