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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) In brief, explain functions of the following
parts of human eye : 5
(i)  Sclera
(ii)) Cornea
(iii) Ciliary Muscle
(iv) Pupil
(v)  Aqueous humor

(b) Derive an expression for resultant intensity
due to superposition of two waves of same

frequency but having constant phase

difference. 5
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(c) A thin convex lens of focal length 4 m and
refractive index 1-:50 rests on and in contact
with an optical flat, and using light of
wavelength 5460 A, Newton’s rings are
viewed normally by reflection. What is the

diameter of the 5th bright ring ? 5

(d) In an experiment, a big plane metal sheet
has a circular aperture of diameter 1-2 mm.
A beam of parallel light of wavelength
L = 6000 A is incident upon it normally. The
shadow is cast on a screen whose distance
can be varied continuously. Calculate the
distance at which the aperture will transmit

1, 2, 3 Fresnel zones. 5

(e) A diffraction-limited laser beam (A = 6300 A)
of diameter 5 mm is directed at the Earth
from a space laboratory orbiting at an
altitude of 500 km. How large an area would

the central beam illuminate ? 5

(f) The sodium line at A = 5896 A, produced in a
low-pressure discharge, has spread in
wavelength, AA = 0-0205 A. Calculate (i) the
coherence length, and (ii) the line width in
hertz. 2x2 é =5
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2. Answer any two parts :

(a)

(b)

For a telescope of aperture 100 cm and focal
length 50 cm calculate the minimum angle of
resolution and the brightness (light per unit
area) of the central diffraction disc formed

2x5=10

for a point source. Take A = 6000 A. 243

A  plane-polarized light is incident
perpendicularly on a quartz plate cut with
faces parallel to optic axis. Find the thickness
of quartz plate, which introduces phase

difference of 60° between e- and o-rays. 5
(c) Describe the construction and working of
Michelson Interferometer. 5
3. Answer any fwo parts : 2x5=10
(a) (1) List three differences between Biprism
and Lloyd’s mirror fringes. 3
(ii)) A thin sheet of transparent material
(u = 1-60) is placed in the path of one of
the interfering beams in a biprism
experiment using sodium  light,
A = 5890 A. The central fringe shifts to
a position originally occupied by the
12th bright fringe. Calculate thickness
of the sheet. 2
(b) Explain Stokes’ analysis of phase change on
reflection. 5
3 P.T.O.

PHE-09



(c)

4. Answer any one part :

(a)

(b)
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Light (A = 5000 A) is incident normally on a
thin wedge-shaped film (u = 1-5). There are
ten bright and nine dark fringes over the
length of the film. By how much does the
film thickness change over this length ?

(i) What is a zone plate ? Show that it acts
like a converging lens.

(i1) Write expression for  intensity
distribution in Fraunhofer pattern from
N-identical slits. From this show that
for N = 2, intensity distribution is given
by

I=4A2 sin2[3

cos2y

(iii) A parallel beam of light (A = 5460 A) is
incident at an angle of 30° on a plane
transmission  grating which has
6000 lines/cm. Find the highest order
spectrum that can be observed.

(i) Explain the following types of lasers :
Solid state lasers and Gas lasers with
examples.

(ii)) Calculate the numerical aperture and
acceptance angle of an optical fibre
from the following data :

ny (core) = 1-55 and ny, (cladding) = 1-50

5

Ix10=10

1+4

1+2
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