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BACHELOR OF SCIENCE (B. SC.) 

Term-End Examination 

December, 2023 

Physics 

PHE-09 : OPTICS 

Time : 2 Hours     Maximum Marks : 50 

Note : (i) All questions are compulsory, but 

internal choices are given.  

 (ii) You can use a calculator.  

 (iii) Marks for each question are indicated 

against it.  

 (iv) Symbols have their usual meanings.  

1. Answer any two parts : 2×5=10 

(a) Starting from Maxwell’s field equations in 

free space, show that light waves are 

electromagnetic in nature. 

(b) “Interference pattern is obtained by 

division of wave front as well as division of 

amplitude.” Explain the statement. Name 

one instrument used to observe each type 

of pattern. 

(c) Show that a zone plate acts like a multi-

foci converging lens.     
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2. Answer any two parts :  

(a) Explain the formation of Newton’s rings 

and discuss how these can be used for 

determining the wavelength of light. 

(b) Two light waves of unequal amplitudes 

and having an arbitrary phase difference 

are moving along the z-direction. Their 

electric field vectors are mutually 

orthogonal. Show that (i) their 

superposition leads to an elliptically 

polarized light and (ii) linear polarisation 

and circular polarisation are special cases 

of elliptical polarisation. 3, 2 

(c) Sunlight is incident on the surface of a 

calm pond water at an angle of 37°. Will 

the reflected light be linearly polarised ? 

Justify your answer. 5      

3. Answer any one part :  

(a) (i) Discuss Rayleigh’s criterion  for 

resolving two images. 3 

(ii) Obtain an expression for resolving 

power of a microscope.  5 

(iii) Why do we need telescopes with 

objectives of larger aperture to 

penetrate deep in space ?    2 
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(b) (i) Why is holography technique better 

than ordinary photography ? 2  

(ii) With the help of a schematic diagram, 

explain the process of recording a 

hologram and image reconstruction 

from a hologram. 8   

4. Answer any two parts :  

(a) Two waves of same frequency and constant 

phase difference have intensities with ratio 

16 : 1. Calculate the ratio of maximum to 

minimum intensities obtained in the 

interface pattern. 5 

(b) Draw three and four level pumping 

schemes for a laser. Discuss their 

comparative merits. 2, 3 

(c) On the basis of refractive index profile, 

explain the difference between a step-index 

fibre and gradient-index fibre. How does 

gradient index fibre help in minimising 

pulse dispersion ? 4, 1        

5. Answer any one part :  

(a) Discuss the salient features of Fraunhofer 

diffraction pattern of a single slit. Derive 

an expression for the intensity distribution 

in this diffraction pattern. 3+7 
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(b) (i) A helium-neon laser emits light beam 

of wavelength 600 nm and diameter  

3 × 10–3 m. It is directed towards the 

surface of moon. Calculate the 

diameter of light patch produced on 

the surface of moon. Take the distance 

between moon and earth as 375 × 103 

km. 5 

(ii) In a Young’s interference experiment, 

the slits are 0.2 mm apart. An 

interference pattern is observed on a 

screen 0.5 m away. The wavelength of 

light is 5000 Å. Calculate the distance 

between central maxima and third 

minima on the screen. 5     
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2×5=10 

z

(i)

(ii)

]

37°
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]

1×10=10 

(i) 600 nm

3 × 10–3 m

375 × 103 km

(ii) 

0.2 mm 0.5 m

5000 Å
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