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PHYSICS 
PHE-09 : OPTICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory, but internal choices 

are given. The marks for each question are 

indicated against it. You can use log tables or 

calculators. Symbols have their usual meanings. 

1. Answer any four parts : 	 4x5=20 

(a) State and explain Fermat's principle. Use it 

to derive the laws of reflection. 

(b) Discuss the use of the Michelson 

interferometer to determine the difference in 

the wavelengths of the doublet emitted by 

sodium. 

(c) Discuss the terms 'accommodation' and 

`convergence' in the context of image formed 

by the human eye. 
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(d) An ordinary source emits light at 10 3  K. 

Show that in this case, spontaneous 

emission will dominate over stimulated 

emission. 

(e) In Newton's ring experiment, the radius of 

curvature of the lens is 0.7 m and the 

diameter of the 10th bright ring formed due 

to reflected light is 0.5 cm. Calculate the 

wavelength of light used. 

(f) Discuss the salient features of observed 

double slit diffraction pattern. 

2. "The diffraction bands are of variable thickness, 

whereas interference bands are equidistant." 

Discuss the validity of this statement with 

reference to the diffraction pattern of a straight 

edge. 10 

• OR 

What is Fraunhofer diffraction ? State the 

salient features of observed Fraunhofer 

diffraction pattern of the incident waves on a 

single vertical slit emitted from a point source. 

Derive the expression for the intensity 

distribution at a point P o  which makes an angle 

0 with the horizontal axis. 1+3+6 
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Answer any two parts : 	 2x5=10 

(a) Show that a zone plate acts like a multi-foci 
converging lens. 

(b) For interference in thin films, obtain the 
condition of constructive and destructive 
interference between reflected light waves. 

(c) In Young's double slit arrangement, a thin 
transparent sheet of thickness t and 
refractive index g is introduced in the path 
of one of the beams. Obtain the expression 
for the distance through which each of the 
maxima gets shifted. 

	

4. Answer any two parts : 	 2x5=10 

(a) Derive expressions for Einstein's A and B 
coefficients. 

(b) What is population inversion ? Explain how 
Einstein's prediction of population inversion 
was realised in actual practice. 

(c) Discuss the salient features of a hologram. 
With the help of a schematic diagram, 
explain the process of image reconstruction. 
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