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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 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 : 	 5x3=15 

(a) Write the wave equation for electromagnetic 

waves in free space in terms of the 

associated electric field vector. Do all 

electromagnetic waves in free space travel at 

the speed of light ? Justify your answer. 

(b) Explain the role of ciliary muscle in human 

eye. List two differences between a human 

eye and a camera. 

(c) Obtain the expression for resultant intensity 

produced due to superposition of two waves 

of same frequency but having constant phase 

difference. 
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(d) Why is fringe pattern formed by Fabry-Perot 
interferometer superior than that formed by 
Michelson's interferometer ? 

(e) Draw intensity distribution in the diffraction 
pattern due to a straight edge. Write two 
salient features of this pattern. 

(f) A parallel beam of monochromatic light is 
allowed to be incident normally on a plane 
transmission grating having 5000 lines/cm 
and the second order spectral lines is found 
to be diffracted through 30°. Calculate the 
wavelength of the incident light. 

(g) Write expression for visibility of fringes in 
terms of maximum and minimum arenas. 
Explain the meaning of the terms. 

(h) How is holography different from 
photography ? Write two applications of 
holography. 

2. Prove that when two in-phase linearly polarized 
light waves are superposed, the resultant wave 
has fixed orientation as well as amplitude. 	3 

The refractive indices of glass and water are 1.54 

and 1.33. Which will be greater — the polarising 
angle for a beam of light incident from water to 
glass or vice versa ? 
	

2 

OR 

Using Fermat's principle, derive the laws of 
reflection. 	 5 
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3. Distinguish between interference by division of 
wavefront and by division of amplitude. 	 3 

Describe Newton's Rings experiment and show 
that radii of the bright rings vary as the square 
root of odd natural numbers. 	 7 

OR 

With the help of a diagram, explain the working 
of a Michelson interferometer. Explain the 
conditions under which (i) circular, and 
(ii) localised fringes are produced. 	 7 

In Michelson interferometer experiment, the 
readings for a pair of maximum indistinctness 
are 0.6919 mm and 0.9864 mm. If the mean 
wavelength of the two components of light be 
5893 A, calculate the difference between the 
wavelengths of the components. 	 3 

4. Discuss spatial evolution of Fresnel diffraction 
pattern. What is meant by half-period 
elements ? Show that the area of half-period 
elements is constant. 	 3+2+5 

OR 

State the salient features of Fraunhofer double 
slit diffraction pattern. The electric field 
produced by a single slit at a point Po  on the 

observation screen is given by 

E = A.(  sin 13)  cos (cot — (3) 

where 13 = rc 
b  sin 0  

Obtain an expression for resultant intensity 
distribution in Fraunhofer diffraction from a 
double slit. Explain diffraction and interference 
terms in the expression. 	 3+7 
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5. What role does an optical resonator play in laser 

action ? Explain its operation. 	 4 

2 J energy is to be delivered by a pulsed laser in 

15 ms to drill a hole of desired dimension in a 

metal sheet. Calculate the power of the laser. 	3 

Explain the use of lasers in communication. 	3 

OR 

What is the difference between a step-index fibre 

and a gradient-index fibre ? Draw their 

refractive index profiles. Explain the curved 

nature of the path taken by laser light 

propagating in a GRIN-fibre. 	 1+3+3 

The refractive indices of the core and cladding 

materials of a step-index fibre are 1.53 and 1.39 

respectively. Calculate the light gathering 

capacity of the fibre. 	 3 
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