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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

Attempt all parts of a question at a place 
  
Q1  Answer the following questions : (2 x 10) 

 a) Define Refractive Index of an optically transparent medium.  
 b) What is pumping in Laser operation?  
 c) How material dispersion is different from waveguide dispersion?  
 d) Write a relation between Responsivity of PIN and APD.  
 e) What is an OTDR? Write its uses.  
 f) Clearly distinguish between TM, TE, HE, EH modes.  
 g) What is a polarizer? Where it is used?  
 h) Name one sensor by using which can sense i) Displacement  ii) Flow  
 i) Write the physical variables which can be measured using optical gyroscope.  
 j) Define Candela.  
    

Q2 a) Briefly explain “Diffraction” of light. How is it different from “Scattering” of light? (5) 
 b) Write the wave equation in a cylindrical wave guide. From the solution of this 

equation, explain field variation in the core and cladding. 
(5) 

    
Q3 a) How a LED is different from Laser Diode (LD) and explains with suitable 

diagram, the operation principle of a surface emitting short wave length LED. 
(5) 

 b) Find the expression for SNR of a thermal noise limited PIN detector. Also draw 
the equivalent circuit for it. 

(5) 

    
Q4 a) What are the conditions of oscillations in Laser Emission? What is population 

inversion? 
(5) 

 b) Explain with a diagram to illustrate analog modulation using Laser Diode. (5) 
    

Q5 a) Briefly describe principle of current and voltage measurement using 
optoelectronic instrumentation. 

(5) 

 b) Distinguish between stimulated emission and spontaneous emission. What are 
the essential components of a laser device? 

(5) 
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Q6 a) Briefly explain “Electro-Optic” effect. Describe the instruments those are 

designed based on this effect. 
(5) 

 b) Describe the principle of Gas and Semiconductor Lasers. (5) 
    

Q7 a) Explain with a suitable diagram, how Sagnac effect is used in a fibre optic 
gyroscope to measure the rotation. 

(5) 

 b) A fibre optic gyroscope has a circular coil of diameter 0.1m and the total length 
of the fibre used in the coil is 500m. If it is operating at m 85.0 . What is the 
phase shift corresponding to the earth’s rotation speed 7.3 X 10-5 rad/sec? 

(5) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Principle of emission of pulsed and continuous type LASER  
 b) Mach-Zehnder Interferometer  
 c) Losses in Optical Fibre  
 d) Pulsed and Continuous type Lasers  
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