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Answer Question No.1 (Part-1) which is compulsory, any eight from Part-II and any two from Part-III. 

The figures in the right hand margin indicate marks. 
 Part- I 
Q1 Only Short Answer Type Questions (Answer All-10)                                                  (02x10)) 

Suggested Words: How, Why, Determine, Derive, State, Write,  Create, etc 
a) What is meant by Dispersion of light?  
b) Draw the Refractive Index profile of Step Index Fiber and Graded Index Fiber.  
c) Illustrate the difference between meridional rays and skew rays.  

d) 
Calculate the responsivity of photodiode at 0.95 μm if its quantum efficiency is 75%?    [Planck’s Constant 

346.625 10 J.sh   ] 

 

e) Comparing and contrasting the intrinsic and extrinsic absorption mechanism.  
f) What are semiconductor materials chosen to fabricate optical sources?  
g) Explain Numerical Aperture  (NA) for Graded index fiber.  
h) Illustrate the working principle of phase modulated sensors.  
i) What do you understand from Population Inversion?  
j) Write different applications of optical gyroscope.  
  Part- II  

Q2 Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (06x08) 
Analyze, Justify, Design, Formulate, Calculate, Develop, Illustrate, Explain, Distinguish, Differences & 

Similarities 

a) 
With a schematic sketch compare the different fiber types based on the following points (i) index profile 
(ii) fiber cross section and ray paths (iii) typical dimensions.                                                                             

 

b) 
What is meant by skew rays? An optical fiber in air has an NA of 0.4, calculate the acceptance angle for 
skew rays which change direction by 100°at each reflection. 

 

c) Illustrate the pumping and lasing phenomena in LASER.  

d) How emission and absorption of radiation for LASER take place?  

e) 
Briefly explain about the detection process in the p–n photodiode. Compare this device with the p–i–n 
photodiode. 

 

f) 
Discuss the design and operation of SLED with optical output power characteristics using suitable neat 
diagrams. 
 

 

g) What do you understand from Phototransistor? Mention some key application of Phototransistors.  

h) Briefly explain about fiber Splices and fiber couplers.  

i) Describe the different types of semiconductor materials chosen for optical sources.   

j) 
How lensing schemes provide the efficient coupling between source and fiber? Enlist some important 
lensing schemes.   

 

k) With a schematic diagram explain the operation and structure of Fabry-Perot resonator cavity.  

l) Explain the structure and concept of diffraction grating based IM Sensors.  
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Part-III 

  Only Long Answer Type Questions (Answer Any Two out of Four)  

Discuss, Describe, Examine, Classify, Prove, Evaluate, Compare, Contrast, etc 

Q3 (a) Briefly outline the advantages and drawbacks of LED in comparison with the injection laser for 
use as source in optical fiber communication.  
 

(8)   

(b)  Discuss the operation of APD, describing how it differs from p-i-n photodiode. Outline the 
advantages and drawback of APD as detector for optical fiber communication. 
 

(8)   

Q4 (a) A photodiode has a quantum efficiency of 65% when photons of energy 191.5 10  J are 
 Incident upon it. 

          (i) At what wavelength is the photodiode operating? 
          (ii) Calculate the incident optical power required to obtain a photocurrent of 2.5 µA when the 
            Photodiode is operating as described above. 

 

(8)   

(b) An analog optical fiber communication system requires an SNR of 40 dB at the detector with a 
 post-detection bandwidth of 30 MHz. Calculate the minimum optical power required at the 
detector if it is operating at a wavelength of 0.9 µm with a quantum efficiency of 70%. State any 
assumptions made. 
 

(8)   

Q5 (a) Discuss the working principle and design of  Moire fringe modulation sensors for displacement 
measurement using neat sketch. 
 

(8)   

(b) What is distributed sensing? Briefly discuss about distributed fiber optic sensor. 
 

(8)   

Q6 Write short notes on the following 
(a) acoustic wave sensor 
(b) magnetic field sensor 

(8x2) 
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