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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. 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=151 

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

refraction using it. 

(b) State the principle of superposition. An 

interference pattern is produced due to 

superposition of two waves of same frequency 

and constant phase difference having intensities 

in the ratio 81 : 1. Calculate the ratio of the 
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maximum and minimum intensity in the 

interference pattern. 

(c) Differentiate between Fresnel and Fraunhoffer 

diffraction. Discuss the spatial evolution of 

Fresnel diffraction into Fraunhoffer diffraction. 

(d) Discuss the recording of a hologram giving a 

labelled diagram. 

(e) Explain Rayleigh's criterion for resolution. For D i 

 and D2  sodium linet Xp1  = 5890A and A-D2 

5896A. Calculate the minimum number of lines 

in a grating which will resolve the doublet in the 

second order. 

2. 	Answer any one part : 
	

[1x5=5] 

(a) Derive wave equation for propagation of 

electromagnetic waves in free space. 

(b) Calculate the thickness of a quarter wave-plate 

for light of wavelength 5890A. The refractive 

indices for 0- and e-rays are 1.55 and 1.50, 

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

(a) Discuss the formation of coherent sources in a 

biprism experiment, with the help of a diagram. 

How do you determine the separation between 

the two virtual sources? • 	 [3+2] 

(b) Explain with the necessary theory, how the 

wavelength of light can be determined using 

Newton's rings. 	 [5] 

(c) Describe the construction and working of 

Michelson Interferometer. How is it used to 

determine the refractive index of a thin plate?[3+2] 

4. 	Answer any two parts : 
	

[2x5=10] 

(a) What is meant by half-period elements? Explain 

the formation of diffraction pattern when a 

monochromatic beam of light passes through a 

circular aperture. 	 [1+4] 

(b) Draw the intensity distribution pattern for two-slit 

diffraction pattern. State its salient features.[2+3] 

(c) A diffraction-limited laser beam (X = 6300A) of 

diameter 5 mm is directed at the earth from a 
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space laboratory orbiting at an altitude of 500 Km. 

Calculate the area illuminated by the central 

beam. 	 [5] 

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

(a) The sodium line at X = 5890A produced in a 

low-pressure discharge has spread in 

wavelength AX = 0.0194A. Calculate the 

coherence length and line width in hertz. [3+2] 

(b) List the pre-requisites of a laser and discuss its 

application in the field of medicine. 	[3+2] 

(c) Two optical fibres A and B have the following 

refractive indices of core (n 1 ) and cladding (n2) 

materials: 

(n I )A  = 1.52, (n2)A  = 1.41, (n 1 )8  = 1.53, (n2)0  = 1.39 

Which of the two fibres will have higher light 

gathering capacity? 	 [5] 

x 
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