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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. 

  
Q1  Answer the following questions : (2 x 10) 

 a) Under what conditions fiber optic couplers are used?  
 b) Where the fiber optic gyroscopes are used?  
 c) What is the difference between polarization and diffraction?  
 d) The term “dispersion characteristics” imply what?  
 e) How fiber splicer is effective for connecting two fibers?  
 f) Differentiate between TE and TM modes in a step index fiber.  
 g) What is the sensing technique used in measuring voltage and current?  
 h) How is Numerical aperture related to Refractive index in fibers?  
 i) The term waveguide is given as it wave is guided in it. State true or false. 

Mention the reason to support your answer. 
 

 j) What are the conditions of oscillation in LASERs?  
    

Q2 a) Differentiate between PN and p-i-n photodiodes. (5) 
 b) Explain two sensing techniques for the measurement of pressure. (5) 
    

Q3 a) Illustrate the construction and principle of operation of gas LASERs (5) 
 b) A graded index fiber has a core with a parabolic refractive index profile which 

has a diameter of 40 µm. The fiber has a numerical aperture of 0.3. Estimate 
the total number of guided modes propagating in the fiber when it is operating 
at a wavelength of 2 µm. 

(5) 

    
Q4 a) Develop two modulation techniques used for modulating the intensity of light 

incident. 
(5) 

 b) A silica optical fiber with a core diameter large enough to be considered by 
ray theory analysis has a core refractive index of 1.50 and a cladding 
refractive index of 1.47.Determine: (a) the critical angle at the core–cladding 
interface; (b) the NA for the Fiber. 

(5) 

    
Q5 a) Explain how light can be transmitted through a cylindrical waveguide? (5) 

 b) Develop an expression for the symmetric modes in a slab waveguide of 
thickness d. 

(5) 

    
Q6  Describe in details with neatly sketched diagrams, the Construction of step 

and graded index fibers. Mention step-wise. 
(10) 

    
Q7  Show the difference in operations and constructions of the optical sources- 

LED and LASER. Explain with essential diagrams. 
(10) 

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

 a) Cylindrical waveguides  
 b) OFDR  
 c) Pulsed and continuous type lasers  
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