No. of Printed Pages : 8

PHE-09

BACHELOR OF SCIENCE (B.Sc.)
" Term-End Examination

: December, 2018
P | = |
PHYSICS
PHE-09 : OPTICS

Time : 2 hours - Maximum Marks : 50

Note : All questions are compulsory. However, internal

choices are given. The marks for each

are indicated against it. You can

non-programmable calculators.

question

use

1. Answer any three parts :

3xb=15

(a) Two waves having same frequency, constant

phase difference and intensities in the ratio
25 : 1 are superposed. Calculate the ratio

of maximum and minimum intensities

obtained in the interference pattern.

(b) State Fermat’s principle and express it

mathematically. Derive the laws

refraction using it.
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A helium-neon laser diffraction-limited light
beam of wavelength 600 nm and diameter
3 x 1073 m is directed towards the surface of
the moon 875 x 103 km away. Calculate the
diameter of light patch produced on‘: the
moon.

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

Describe polarisation of light by double
refraction. Draw o- and e-wave surfaces for
calcite crystal.

2. Draw a neat labelled diagram of human eye and

discuss the role of rods and cones in the process

of seeing.

OR

Using Maxwell’s equations for free space, show

that light is an e.m. wave.

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

complementary.
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where B =(

(a) In Young’s double slit arrangement, a thin

transparent sheet of thickness t and
refractive index p is introduced in the path
of one of the beams. Obtain expression for
distance through which each of the maxima
gets shifted.

(b) Discuss how fhe Michelson interferometer is
used to determine the difference in the
wavelengths of the doublet emitted by
sodium.

Discuss the salient features of double slit
diffraction pattern. If the magnitude of electric
field produced by a single slit is given by
E-= A(—Snl; B ) cos (ot — B)
nbsin 6
A

their usual meanings, obtain expression for
intensity distribution of the double slit.

) and other symbols have

OR

With the help of a labelled diagram, explain the
concept of Fresnel zones. Show that all the

individual zones have the same area.

3+7

4+6
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5. Answer any fwo parts: _ 2x5=10

(a) An ordinary source emits light at 103 K.
Show that in this case, spontaneous

emission will dominate stimulated emission.

(b) What is step-index fibre ? Obtain an
expression for the angle of incidence beyond
which light will get refracted into the
cladding material. What will happen if the
refractive index of the cladding is higher
than that of the core ?

(¢) Derive expressions for Einstein’s A and B

coefficients.
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