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PHE-09 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2013 

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. 	Answer any five parts : 	 3x5=15 

(a) What are coherent sources ? Why do we 

need them to obtain interference pattern ? 

How are coherent sources formed in 

Young's double slit experiment ? 

(b) State Brewster's law. A ray of light is 

incident on the surface of a glass plate of 

refractive index 1.5 at the polarising angle. 

Calculate the angle of refraction. 

(c) In an experiment with a Michelson 

interferometer, the distance travelled by the 

mirror for two successive positions of 

maximum distinctness was 0.2945 mm. If 

the mean wavelength for the two 

components of sodium D lines is 5893A, 

calculate the difference between them. 
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(d) What is Poynting vector ? Express it in 
terms of electric and magnetic field vectors. 
Depict it pictorially. 

(e) Differentiate between step-index fibre and 
GRIN fibre. Draw the refractive index 
profiles of step-index and grin fibres. 

(f) 	State the parts of the eye involved in 
(i) image formation and (ii) colour 
perception. 

(g) List different methods of pumping used to 
obtain laser light. 

(h) Depict spatial evolution of Frenel diffraction 
pattern to Fraunhofer diffraction pattern. 

2. Derive the wave equation for the propagation of 	5 
electromagnetic waves in free space. 

OR 
State Fermat principle and derive the law of 	5  
reflection using this principle. 

3. Answer any two parts : 	 5x2=10 
(a) Explain the formation of coherent sources 

in the case of Frenel biprism. How is the 
separation between such coherent sources 
measured in the biprism experiment ? 

(b) Newton's rings are formed in reflected light 
of wavelength 6000A with a liquid between 
the plane and curved surfaces. The diameter 
of 7th  dark ring is 0.34 cm and the radius of 
curvature of curved surface is 100 cm. 
Calculate the refractive index of liquid. 
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(c) Obtain the conditions for constructive and 

destructive interference due to reflected light 

in a thin film. 

4. What are half period elements ? Obtain the 

expression for area of the nth  zone. How do we 

obtain positive and negative zone plates ? 	3+5+2 

OR 

What is meant by the resolving power of optical 

instruments ? Explain Rayleigh criterion for 

resolution. Obtain an expression for the resolving 

power of a microscope. 	 2+3+5 

5. Answer any two parts : 	 5x2=10 

(a) State the characteristics of the active 

medium for lasers. Draw the energy level 

diagram for a He-Ne laser specifying the 

lasing levels. 

(b) A step index fibre 6.35 x 10-5  m in diameter 

has a core of refractive index 1.52 and a 

cladding of refractive index 1.47. Determine 

the numerical aperture for the fibre and the 

acceptance angle. 

(c) Explain pulse dispersion and derive 

expression for pulse dispersion in fibres. 
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