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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

PHYSICS 

PHE-09 : OPTICS 

Time : 2 Hours] 	 (Maximum Marks : 50 

Note: All questions are compulsory but internal choices 

are given. You can use a calculator. Marks for each 

question are indicated against it. Symbols have 

their usual meanings. The values of physical 

constants are given at the end. 

1. 	Answer anv four  parts: 	 4x5=20 

(a) Using Maxwell's equations for free space, show 

that light is an electromagnetic wave. 	5 

(b) (i) A film of refractive index 1.50 and 

thickness 0.25 mm is introduced in the 

path of one of the interfering beams of a 

Michelson's interferometer. It causes 

600 dark fringes to sweep across the 

field of view. Calculate the wavelength 

	

of light used. 	 3 

(ii) When are circular fringes observed in 

Michelson's interferometer? Justify your 

answer. 2 
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(c) What is a step-index fibre? Obtain an expresSion 

for the angle of incidence beyond which light 

will get refracted into the cladding material. 
What happens when refractive index of the 

cladding is higher than that of the core? 1+3+1 

(d) A helium neon laser emits a fight of wavelength 

600 nm. The emitted beam of diameter 3 x 

10-3  m is directed towards the surface of the 

moon. Calculate the diameter of light patch 

produced on the surface of the moon. Take 

the distance between the moon and the earth 

as 3.75 x 108  m. 

(e) Two waves of same frequency and constant 

phase difference have intensities in the ratio 

16 : 1. Calculate the ratio of maximum to 

minimum intensities of fringes obtained in the 

interference pattern. 

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

Calculate the Brewster angles for internal and 

external reflection for light of wavelength 5890 

A at the interface. Take the refractive indices 

of flint glass and water as 1.67 and 1.33, 

respectively. 

	

Answer any two parts: 	 2x5=10 

(a) What are rods and cones of human eye? 

Explain their role for clear vision, particularly 

in dark. 2+3 
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(b) With the help of a neat diagram, show that the 

radii of the bright rings obtained in Newton's 

rings experiment is directly proportional to the 
square root of odd natural numbers. 	5 

(c) Obtain the expression for the resolving power 
of a microscope. 	 5 

	

3. 	Answer any two parts: 	 2x5=10 

(a) (i) Draw the energy level diagram of a He-

Ne laser. Indicate lasing transitions. 2 

(ii) Calculate the numerical aperture for a 

fibre having core and cladding with 

refractive indices 1.5 and 1.45, 

respectively. 3 

(b) State and explain Fermat' principle. Use it to 

explain laws of refraction. 	 2+3 

(c) With the help of labelled diagram, explain the 

process of production of hologram. 	5 . 

	

4. 	Answer any one part: 	 1x10=10 

• (a) (i) 	Explain the concept of half period 

elements and show that individual 

Fresnel zones are nearly of the same 

area. 	 2+5 

(ii) The diameter of seventh boundary of a 

zone plate is 5 mm. Calculate the 

principal focal length for light of 
wavelength 5000 A. 3 
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(b) (i) 	Obtain the conditions for observing 

maxima and minima in a Young two-slit 

interference pattern. 	 5 

(ii) Two glass plates 12 cm long touch at one 

end, and are separated by a wire 0.048 

mm in diameter at the other. How many 

bright fringes will be observed over the 

12 cm distance in the light (X = 680 nm) 

reflected normally from the plates. 

5 

Physical constants: 

= 47t x 10-7  NS2C-2  

CO = 8.85 x 10-12  c2N-1 m-2 

-X- 
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Ro  = 47E x 10-7  NS2C-2  

Go = 8.85 x 10-12  C2 1s1-1 m2 
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