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

U750 . June, 2015

PHYSICS

PHE-09 : 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 may use log tables or
non-programmable calculator. Symbols have their

usual meanings.

1. Answer any three parts : 3Ix5=15

(a) (1) Define dichroism and name a naturally

occurring dichroic crystal.

(1) Define birefringence and depict wave
surfaces for o- and e-waves for a quartz

crystal. 2+3=5
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(b) In a double slit interference arrangement,
fringes are produced with monochromatic
light of wavelength 550 nm. A thin plate of
glass (u = 1-6) is placed in the path of one of
the interfering beams. The central band of
fringe system moves into position occupied
by the third bright band from the centre.
Calculate the thickness of the glass plate. 5

(¢0 A helium-neon laser emits a beam
(A = 600 nm) of diameter 3 x 1073 m. It is
directed towards the surface of the moon.
Calculate the diameter of light patch
produced on the surface of the moon. Take

the distance between moon and earth as
375 x 103 km. 5

(d) On the basis of refractive index profile,
explain the difference between a step-index
fibre and a gradient index fibre. How does
gradient index fibre help in miniinising the
pulse dispersion ? 5

2. Using Maxwell’s field equations for free space,
obtain the wave equation for EM waves. 5

OR

State Fermat’s principle and use it to derive the
laws of reflection. 1+4=5
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3. (i) Explain the formation of Newton’s rings
and discuss how these can be used to
determine wavelength of light. 4+3=7

(ii) A film of refractive index 1-55 and thickness
0-25 mm is introduced in the path of one of
the interfering beams in a Michelson
interferometer. As a result, 500 dark fringes
sweep across the field. Calculate the
wavelength of light used. 3

OR

(i) Two waves of same frequency and constant
phase difference have intensities in the ratio
16:1. Calculate the ratio of maximum to
minimum intensities. obtained in the
interference pattern. 4

(ii) Show that an extremely thin film seen in
reflected monochromatic light appears
perfectly black. Derive . the necessary
mathematical relation. 6

4. What is Fraunhoffer diffraction ? State the
salient features of the observed Fraunhoffer

diffraction pattern of a single vertical slit from a

point source. Calculate the intensity distribution

at a point P, which makes an angle 6 with the

horizontal axis. 1+3+6=10
OR
(i) What are half-period zones ? Show that all
half-period zones are of equal area. 1+4=5

- (ii) Discuss Fraunhoffer diffraction by a circular
aperture. 5
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5. Answer any two parts :

(i) Draw three and four level pumping schemes

for a laser. Discuss their comparative merits.

2+3=5

(i) Discuss applications of holography for

pattern recognition and information storage.

3+2=5

(i1i) Discuss the use of lasers in communication. 5
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