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BACHELOR OF SCIENCE (B.Sc.) 

01471 	Term-End Examination 

June, 2014 

PHYSICS 

PHE-09 : OPTICS 

Time : 2 hours 	 Maximum Marks : 50 

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

1. Attempt any five parts : 	 3x5=15 

(a) Depict electric and magnetic fields 
associated with a plane electromagnetic 
wave. How are these connected to Poynting 
vector ? 

(b) What do you understand by blind spot in 
human eye ? Where is it located ? 

(c) Distinguish between negative and positive 
Unimdal crystals. Draw the o- and e- wave 
surfaces for a calcite crystal. 
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(d) Two narrow slits 0.45 mm apart are 
illuminated by a monochromatic light of 
wavelength 5893 A. Calculate the width of 
the fringes obtained on a screen placed at a 
distance of 45 cm from the slits. 

(e) A light ray of amplitude 'A' is incident 
obliquely on a parallel thin glass film. Draw 
a diagram to show the amplitude of 
successive rays in multiple reflection and 
refraction. 

(f) For sodium light (A = 5893 A), interference 
fringes are formed by reflection from a thin 
air wedge. When viewed at 90°, 8 fringes are 
observed in a distance of 0.8 cm. Calculate 
the angle of the wedge. 

(g) Discuss Rayleigh's criterion for resolution of 
images formed by a telescope. 

(h) Name the three prerequisites for LASER 
operation. 

2. Using Fermat's principle, derive Snell's law. 	5 

OR 

What is a Nicol prism ? Draw its construction. 	3 

Calculate the thickness of a quarter-wave plate 
of quartz for sodium light of wavelength 5893 A. 
The refractive indices of quartz for ordinary and 
extraordinary rays are 1.5442 and 1.5533 
respectively. 	 2 
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3. Discuss Young's double slit experiment for 
interference of light and obtain an expression for 
fringe width. 
Two coherent sources of intensity ratio 'a' 
interfere. Prove that in the interference pattern 

Imax - Imin 	2/0T 
I 	Imin 	1 + a • 

4 

OR 

Explain how Michelson's interferometer is used 
to determine the difference in wavelengths very 
close to each other, such as D1  and D2  lines of 
sodium. 
A thin film of 6 x 10-5  cm thickness is 
illuminated by white light normal to its surface. 
Its refractive index is 1.5. Of what colour will the 
thin film appear in reflected light ? 

4. Attempt any two parts : 	 2)45.10 

(a) What is a zone plate ? Show that a zone 
plate acts like a multiple foci converging 
lens. 	 1+4=5 

(b) Plane waves from a helium-neon laser with 
wavelength 630 nm are incident on a 
circular aperture of diameter 0.5 mm. 
Determine the angular location of the first 
minimum in the diffraction pattern. Also 
calculate the diameter of the Airy disc on a 
screen placed 5 m behind the aperture. 	5 

(c) Sketch the schematic diagram of Michelson 
Stellar Interferometer and explain its 
working. 	 5 
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5. Attempt any two parts : 	 2x5=10 

(a) What is coherence ? Distinguish between 
temporal coherence and spatial coherence. 

1+4=5 

(b) Discuss the phenomena of population 
inversion on the basis of Einstein's theory. 
Discuss its significance. 	 4+1=5 

(c) Draw energy level diagrams for (i) Nd ion in 
Nd : YAG and (ii) He — Ne laser. 	2+3=5 
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