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Part – A (Answer all the questions) 

Q1  Answer the following questions :  (2 x 10) 
 a) For a typical optical fiber if 1.46, then NA=__________.  
 b) _________the attenuation, the greater will be the required repeater spacing 

and therefore the ___________ will be cost of communication system. 
 

 c) The transverse electro optic effect is used to measure ________________.  
 d) A LASER is acronym for ________________ .  
 e) 0 dBm=______________mW  
 f) The basic principle behind photo detection using semiconductor is 

________________. 
 

 g) Mention any two semiconductors used in laser and LED’s.  
 h) ______________ can be measured using fiber optic gyroscope.  
 i) ______________ is an example of wavelength modulated sensor.  
 j) ______________is an example of continuous laser.  
    

Q2  Answer the following questions : Short answer type : (2 x 10) 
 a) Name the mode which propagates in a single mode   fiber? Draw a schematic 

diagram of this mode. 
 

 b) What is cut off frequency in cylindrical waveguides?  What is its importance?  
 c) What is V number? What is its significance?  
 d) Write any two differences between pulsed and continuous lasers.  
 e) Draw a schematic diagram to illustrate expanded beam coupling.  
 f) For a Si PIN detector A/W, with reverse bias of 20V and a load 

resistor of 100 . Find the power range. 
 

 g) For a given guided mode, what should be the range of the normalized 
propagation constant? 

 

 h) What is the relation between rise time and 3dB bandwidth in LED?  
 i) Write the operating principle of OTDR.  
 j) With a suitable diagram explain the measurement of acoustic pressure using 

a Fiber optic sensor. 
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  Part – B (Answer any four questions)  
Q3 a) Write the wave equation in a cylindrical waveguide. Find its solution in the 

weekly guiding approximation and explain field variation in the core and 
cladding.  
The core and cladding refractive indices of a SIN fiber are 1.53 and 1.50, if 
the core radius is 50 , find the number of modes propagating in the fiber. 

(10) 

 b) Explain  the difference between intermodal and intramodal dispersion (5) 
    

Q4 a) Distinguish between step and graded index fiber. How a single mode fiber is 
different from multimode fiber. 

(10) 

 b) A 6km optical link consists of multimode SIN fiber with core refractive index of 
1.5 and a relative refractive index difference of 1%.Estimate the delay 
difference between slowest and fastest mode. Find maximum bit rate 
assuming only intermodal dispersion. 

(5) 

    
Q5 a) Derive the threshold condition of oscillation in a LASER with neat diagrams. 

Mention the assumptions made in the derivation. 
(10) 

 b) Find the expression for SNR of a thermal noise limited PIN detector.  Draw its 
equivalent circuit. 

(5) 

    
Q6 a) Which emission is preferred for laser and why? What is population inversion? 

Describe method of achieving optical feedback.  
(10) 

 b) Derive an expression for the V-numbers of an optical waveguide so that it is 
possible for light to propagate properly without destructive interference. 

(5) 

    
Q7 a) Describe various types of optical couplers and splicers used in optical 

instrumentation. 
(10) 

 b) Suggest design of displacement sensor based on misalignment losses 
between two fibers and microbending losses 

(5) 

    
Q8 a) What are fiber optic smart structures? What could be the possible applications 

of such structures? 
(10) 

 b) Describe how to measure strain using fiber optic sensor? (5) 
    

Q9 a) What is polarization? Distinguish between Circularly polarized, linearly 
polarized and elliptically polarized light. Explain how to produce circularly 
polarized light. 

(10) 

 b) Write short notes on OTDR. (5) 
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