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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination, 2019 

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 calculator. Symbols 

have their usual meanings. 

1. 	Answer any three parts : 
	

[3x5=15] 

(a) Obtain an expression for the fringe width in 

Young's double-slit experiment. 

(b) List the processes involved in image formation 

by human eye. Explain any one of them. 

(c) How do the fringes obtained by Fresnel's biprism 

differ from those obtained by Lloyd's mirror ? 

(d) Distinguish between spatial and temporal 

coherence. The coherence length for sodium D 2 

 line is 2.5 cm. Deduce the coherence time and 
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spectral width of the line. Take wavelength of D 2  

line = 6000A. 

(e) 	A plate of flint glass is immersed in water. 

Calculate the Brewster angles for internal as well 

as external reflection at an interface. (Take 

refractive indices of flint glass and water as 1.67 

and 1.33, respectively.) 

2. 	Answer any one part : 
	 [1x5=5] 

(a) State Fermat's principle. Derive the laws of 

reflection using it. 

(b) In a Newton's ring experiment, the diameter of 

the 10th ring changes from 1.40 cm to 1.27 cm 

when a liquid is introduced between the lens and 

the plate. Calculate the refractive index of the 

liquid. 

3. 	Answer any one part : 
	 [1 x 10=10] 

(a) 	Explain the formation of circular and localized 

fringes in Michelson interferometer. A transparent 

filen of glass of refractive index 1.5 is introduced 

normally in the path of one of the interfering beams 

of Michelson interferometer which is illuminated 
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with a light of wavelength 4800 A. This causes 

500 dark fringes to sweep across the field. 

Determine the thickness of the film. 

(b) 	Obtain conditions for constructive and destructive 

interference for light reflected by a thin film. 

4. 	Answer any two parts : 	 [2x5=10] 

(a) What do you understand by a diffraction grating 

and grating element ? Calculate the angle of 

diffraction for red colour (2 = 80004) in the first 

order of spectrum for a grating with 14438 lines 

per inch. 	 [2+3] 

(b) What is Rayleigh criterion for resolution ? Derive 

an expression for the resolving power of a 

microscope. 	 [1+4] 

(c) What is zone plate ? Explain how it behaves like 

a converging lens. 	 [1+4] 

5. 	Answer any two parts : 	 [2x5=10] 

(a) 	Explain with the help of a diagram the 

reconstruction process of an image in 

holography. 	
[5] 
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(b) Draw a labelled energy-level diagram for He-Ne 

laser. 	 [5] 

(c) Explain pulse dispersion in step index fibre. If the 

core and cladding refractive indices for a step-

index fibre are 1.47 and 1.46 respectively, 

calculate the broadening of a pulse after a 

distance of 5 km. 	 [2+3] 

x 
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