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PHE-09 

BACHELOR OF SCIENCE (B.Sc.) 

r-1 	 Term-End Examination 

1:73 	 December, 2012 
CV 

PHYSICS 

PHE-09 : OPTICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. However, internal choices 
are given. You can use non - programmable calculator. 
Symbols have their usual meanings. 

1. 	Answer any three parts : 	 3x5=15 

(a) What do you understand by resolving 2, 3 
power of a microscope ? Show that for a 
microscope, the smaller the numerical 
aperture (N.A)the greater will be the 
resolving power. 

(b) Explain the term population inversion. Why 
is it necessary to have population inversion 
for operation of a laser ? Draw a line diagram 
showing three level pumping scheme. 	1, 3, 1 

(c) In Newton's ring experiment the radius of 	5 
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. 
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(d) Explain the term birefringence. Explain 
how is unpolarised light incident on a 
uniaxial crystal polarised ? Draw o-and 
e-wave surfaces in a negative uniaxial 
crystal. 	 1, 3, 1 

2. Differentiate between trichromatic and opponent 	5 
colour theories of colour vision. 

OR 

Discuss the terms accommodation and 5 
convergence in the context of image formed by 
human eye. 

3. Answer any two parts : 	 2x5=10 
(a) e.m.waves are incident normally on an 

interface separating two media of refractive 
indices ni  and n2. Obtain expressions for 
reflection and transmission coefficients. 

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

(c) Discuss how Michelson interferometer is 
used to determine the difference in the 
wavelengths of the doublet emitted by 
sodium. 
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4. 'The diffraction bands are of variable thickness, 10 
whereas interference bands are equidistant'. 
Discuss the validity of this statement with 
reference to the diffraction pattern of a straight 

edge. 
OR 

Discuss the salient features of observed double slit 10 
diffraction. If the magnitude of electric field 

produced by a single slit is given by 

(sin(3) 
El 	A 	 cos (wt—  (3) where 

Trb sine ) 
13  — 	, obtain the expression for 

intensity distribution for double slit. 

5. Answer any two parts : 	 2x5=10 
(a) For interference in thin films, obtain the 

condition of constructive and destructive 

interference between reflected light waves. 

(b) An ordinary source emits light at 103k. 

Show that in this case, spontaneous 

emission will dominate over stimulated 

emission. 

(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 will happen if the 

refractive index of the cladding is higher 
than that of the core ? 
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