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PHYSICS
PHE-9 : OPTICS

Time : 2 hours Maximum Marks : 50

Note : All questions are compulsory but there are internal
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choice. The marks for each question are indicated
against it. You can use log tables or calculators. Symbols
have their usual meaning.

1.  Attempt any five parts : 3x5=15

(a) Calculate the speed of light wave
propagating in a medium with permittivity,
€=9 ., and permeability, p=4p,, in terms
of C.

(b) Draw the intensity distribution in the
diffraction pattern due to a straight edge.

(c) Whatdo you understand by fringes of equal
thickness ?

(d) Find the thickness of quarter wave plate, for
A=6000 A having refractive indices
r,=1.60 and p,=1.50.

(e) Obtain an expression for phase difference
between two waves at the instant when
they have already travelled for distances x,
and x, from the same source.
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(f)  Write intensity distribution function for the
fringe pattern formed by transmitted light
in the Fabry-Perot interferometer. Explain
each parameter in the expression.

(g) Write three applications of lasers.

2. Attempt any two parts :

(a) What are ‘rods’ and “cones’ in human eye ?
Explain their role for clear vision. 1+4=5

(b) Two linearly polarised waves are given by 5

— A
Ei (z,t)= ex Epy cos(kz — ot)

— A
Ey (z,t)= ey Egp cos(kz — ot + ¢),

where ¢ is an arbitrary phase. Show that
these two waves when super imposed on
each other, produce elliptically polarised

waves.

(c) Using concepts of propagation of e-mwave 5
in a medium, derive expressions for
reflection and transmission coefficients of an
interface separating two media of refractive
indices n; and n,. Assume that the e-m
wave is incident normally on the interface.
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3. Attempt any one part : ]

(@) In Young's double slit arrangement, a thin 7
transparent sheet of thickness t and
refractive index p. is introduced in the path
of one of the beams. Obtain the expression
for the distance through which each of the
maxima gets shifted.

(b) With the help of a diagram, show that, in 7
the Newton’s rings experiment, the radius
of the n'! bright ring is directly proportional
to the square root of odd natural numbers.

4.  Attempt any one part :

(a) Write the condition for obtaining principal
maximum and adjacent minima for a given
wavelengti’l of light incident normally on a
grating having N number of lines. Show
that principal maximum becomes sharper
as N increases. A grating has 10,000 lines
per cm. Calculate the maximum number
of principal maxima that can be formed for
light of wavelength 480 nm. 2+4+4=10

(b) Distinguish between the resolving powers
of a microscope and a telescope. Explain
with the help of a diagram the Rayleigh
criterion for resolution. For a doublet in a
light source, \; =5790 A and \,=5770 A,
calculate the minimum number of lines in a
grating which will resolve this doublet in
first order. 3+3+4=10
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5. Attempt any one part :

(a) What do you mean by the population
inversion in lasers ? What are the different
methods to achieve the population
inversion ? Explain one of them briefly.
Draw the four level pumping scheme
indicating the lasing levels. 2+2+2+2=8

(b) The object wave and the reference wave
make an angle of 30° at the hologram, find
the spacing between the fringes for a
wavelength 5000 A. With a neat diagram,
explain the process of recording and
reconstruction of image in a hologram. 2+3+3=8
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