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Candidates are required to give their answer in their own words as far as 
practicable. 
All questions carry equal marks. The marks allotted for each sub-question is 
specified along it side.                                                   
Attempt any FIVE questions.  
 Q.    [1] [a]  Explain about a generalized fiber optic communication system 

with diagram.                                                        [8] 
[b] Innumerate the applications of fiber optic communications.                                                               
[8] 
 

 Q.    [2] [a]  What are the differences between step index fiber and graded 
index fiber?                                                            [8]                                                                                                                                                                                                       
[b] Discuss the laser principles.                                         [8]                                                 

 
 Q.    [3] [a]  What are the most commonly used photo detectors in optical 

fiber communications?                                           [8]                                                
[b]  Compare the various types of optical switches.           [8] 
 

 Q.    [4] [a]   Optical amplifier, explain its need.                              [8] 
 [b]  In any digital system what is the link power budget . Explain 

with any suitable example.                                    [8] 
   
 Q.    [5] [a]    What are the parameter by which we measure the optical 

system performance.                                               [8]  
[b]   Mention the various types of couplers you know about. 
Elaborate on any one of them.                                            [8] 
 

 Q.    [6] [a]  Compare the relative advantages and disadvantages of light 
emitting diode and laser.                                          [8]                                                                                                                                                  

[b]  Find the no. of photons incident on a detector in if the optic 
power is 1 µw and wave length is 0.8 µm.                [8] 
                                        [6] 

 Q.    [7] Write a short note on (any FOUR)                           [4×4=16] 
[a]  Connectors. 
[b]  Optical Splice 
[c]  Isolators 
[d]  Fiber Brag Grating  
[e]  Splitter 
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Candidates are required to give their answer in their own words as far as 
practicable. 
The figures in the margin indicates full marks.  
 
Answer FIVE questions.                                                       
1(a) Draw the block diagram of optical fiber communication system 

showing its prime components and explain each of them briefly.  [6] 
  (b) How graded index optical fiber differs from step index optical fiber? 

 [4] 
2(a) Describe different noise present in optical fiber communication.  [5] 
  (b) A graded index fiber with a parabolic index profile supports the 

propagation of 742 guided modes. The fiber has a numerical aperture in 
air of 0.3 and a core diameter of 70 µ m. Determine the wavelength of 
light propagating in the fiber. Further estimate the maximum diameter 
of the fiber which gives single mode operation at the same wavelength. 
 [5] 

3.  An optical signal gets reduced in strength and gets spread while 
propagating through the optical fiber. What are these effects called and 
what are different mechanisms for creating these effects? Explain them 
clearly.  [10] 

4(a) What is population inversion in laser operation? Explain the process of 
optical feedback mechanism and threshold action in a Fabry Perot 
Laser cavity.  [7] 

  (b) Distinguish between two commonly used optical sources.  [3] 
5(a) Define respectively and quantum efficiency of a photodetetor. Why 

Silicon can not be used as a photo detector at longer wavelength region 
of optical spectrum?  [5] 

  (b) An APD has a quantum efficiency of 45% at 0.85 µ m. When 
illuminated with radiation of this wavelength it produces an output 

photocurrent of 10A after avalanche gain with a multiplication factor of 
250. Calculate the incident optical power to the device. How many 
photons per seconds this corresponds to ?  

6(a) Describe briefly the link power budget and rise time budget methods 
for the design of an optical fiber communication link.  [7] 

  (b) What is wavelength division multiplexing? Why it is needed in Optical 
fiber Communication? . [3] 

7(a) What are the basic applications of optical amplifier? Briefly explain its 
types.  [5] 

 (b)  Briefly explain fusion splice and elastic-tube splice.  [5] 
8(a) Explain the principle of operation of a fiber optical coupler. What are 

its types?  [6] 
  (b) An optical fiber has a core refractive index of 1.5. Two lengths of fiber 

with smooth and perpendicular  (to the core axe) end faces are butted 
together. Assuming the fiber axes are perfectly aligned,  calculate the 
optical loss in decibels at the joint (due to Fresnel reflection) when 
there is a small air gap between fiber end faces.  [4] 

9.  Write short notes on any FOUR: [4×2.5=10] 
 (a)  Numerical Aperture.  
 (b)  Optical Cross-connect.  
 (c)  Optical Modulator.  
 (d)  Circulator  
 (e)  Multiplexer and demultiplexer.  
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Candidates are required to give their answer in their own words as far as 
practicable. 
All questions carry equal marks. The marks allotted for each sub-question is 
specified along it side.           
                                         
Attempt any EIGHT questions.                                         [8×10 = 80] 
Q. [1]  Discuss about the various applications of optical fiber 

communication systems.  
Q.  [2] [a] Explain dispersion, pulse and information rate.  
  [b] Define critical angle reflection.  
Q.  [3]  Differentiate step index and graded index fiber.  
Q.  [4]  Compare various types of light sources.  
Q.  [5]  Enumerate properties & characteristics of light detectors & 

receivers.  
Q.  [6]  Why do we need optical amplifier? Explain.  
Q.  [7]  Explain with diagram about optical cross connect architecture.  
Q.  [8]  Differentiate link power budget & link rise time budget.  
Q.  [9]  Write short notes on (any FOUR): 
  [a]    Connectors.              [b]  Coupler.  
  [c]   Fiber brag grading.    [d]  Circulators.  
            [e]   Optical isolator.  
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Candidates are required to give their answer in their own words as far as 
practicable. 
All questions carry equal marks. The marks allotted for each sub-question is 
specified along it side.           
                                         
Attempt any EIGHT questions.                                          
Q. [1] [a] Explain optical fiber communication technology and its advantages.  
  [b] For an air to glass interface, compute the fraction of reflected  

….trasmitted power. Also, compute the loss in dB……… Use 1 
and 1.5 for the refractive index of air  and glass respectively.   

Q.  [2] [a] What are the …….of optical fiber according to refractive and index 
profile? Why multimode step index fiber is rarely used?  

  [b] If two optical …….ons  are situated at a distance of 13km and 
……have optical interface card of 1310nm wave length and 
connected with single mode step index fiber having attenuation of 
0.38dB/km ……..What will be the theoretical receiving power at 
such situations?  

Q.  [3]  Explain dispersion in Optical fiber communication, how it affects 
the bandwidth . Explain the types of dispersion and suggest their as 
………..remedy.  

Q.  [4]  What is attenuation? How it plays role in power budget calculation? 
Explain the types of attenuation and its causes.  

Q.  [5]  What are the major difference between the operating principle of 
LED and LASER? Explain their operating characteristics which are 
directly affecting the communication.  

Q.  [6] [a] What are the common properties of photodiodes? Explain the 
operating principle of avalanche photodiodes.  

  [b] What are the noise sources which are directly affecting the optical 
communication? Explain them.  

  [b] What are the noise sources which are directly affecting the optical 
communication? Explain them.  

 
Q.  [7] What short notes on (any FOUR): 
  [a]  Optical Isolator and Circulator.  
  [b]  Optical switches.  
  [c]  Optical Amplifier.  
  [d]  Attenuators and coupler.  
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Candidates are required to give their answer in their own words as far as 
practicable. 
The figure in the margin indicates full marks.  
                                         
Answer ALL questions.                                           
Q. [1]  What are the features of laser outputs?  [6] 
Q.  [2]  Explain about bandwidth and dispersion in optical fiber.  [6] 
Q.  [3]  Estimate the maximum core diameter for an optical fiber with 

%6.1=∆  and n1 = 1.48 and so that it may be suitable for single 
mode operation.                 [Given: ]85.0 mµλ =  [6] 

Q.  [4]  Explain in brief about various types of mechanical misalignments 
that can occur between two joints.  [6] 

Q.  [5]  What is intermodal and intramodal dispersion in optical fiber?  [8] 
Q.  [6]  Define splicing and explain various techniques of splicing in brief. 

 [8] 
Q.  [7]  What do you mean by attenuation? What are the different 

mechanism through which light gets  attenuated? Explain each in 
brief.  [8] 

Q.  [8]  A fiber link includes 5 splices at 0.02dB/splice, 4 connectors at 
0.2dB/connector, transmitter power of 10-dBm, and receiver 
sensitivity of -25dBm. What length of this link will be allowed if 
single mode fiber cable with attenuation of 0.3dB/km is used and 
the required power margin is 3dB?  [8] 

Q.  [9]  Explain briefly the physical mechanism causing shot noise, thermal 
noise, dark current noise and i/f noise in p-i-n photodiode.  [8] 

Q.  [10] Write short notes on (any FOUR):  [4×4=16] 
   [a]  Modulation badwidth of LED.  
   [b]  Fabry Perot Laser diode.  
   [c]  Bending loss.  

   [d]  Classification of optical fiber.  
   [e]   p-i-n photodiode.   
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