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B.Tech (ECE)     (Sem.–7,8) 
OPTICAL COMMUNICATION  

Subject Code : BTEC-702 
Paper ID : [A3001] 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt any FOUR questions. 
 3. SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 
     

SECTION-A 

Q1 Answer briefly : 

  a) List the various scattering losses in optical fiber. 

  b) Briefly explain the refractive index profile for graded index fibers. 

  c) Explain mode hopping in the context of injection lasers. 

  d) List various types of dispersion present in optical fiber. 

  e) Write Maxwell’s Equations for electromagnetic wave propagation. 

  f) What are the problems associated with laser structures for the operation at higher 
wavelength region? 

  g) List the advantages and disadvantages of Avalanche Photodiodes based optical 
receivers. 

  h) What is Multiplexing and how it is useful in optical communication? 

  i) List the different noise associated with light wave systems. 

  j) An optical fiber has a core refractive index of 1.50 and a cladding refractive index 
1.47. Determine the critical angle. 
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SECTION-B 

Q2 A step-index fiber has a core index of refraction of n1 = 1.425. The cut-off angle for light 
entering the fiber from air is found to be 8.50°. Index of refraction of air is given as        
n0 = nair = 1.0003. 

  a) What is the numerical aperture of the fiber? 

  b) What is the index of refraction of the cladding of this fiber?  

Q3 Describe with the aid of simple ray diagram : 

  a) The multimode step index fiber 

  b) The single mode step index fiber 

  Compare the advantages and disadvantages of these two types of fiber for use as an 
optical channel. 

Q4 Briefly describe linear scattering losses in optical fibers with regard to 

  a) Rayleigh scattering 

  b) Mie scattering 

Q5 Discuss dispersion mechanism with regard to single mode fibers indicating the 
dominating effects. Describe how intermodal dispersion may be minimized with the 
single-mode region. 

Q6 Draw a system block diagram and explain the multiplexing of several signals onto a 
single analog optical fiber link. 

 

SECTION-C 

Q7 A laser contains a crystal length 4 cm with a refractive index of 1.78. The peak emission 
wavelength from the device is 0.55 m. Determine the number of longitudinal modes and 
their frequency separation. 

Q8 Discuss in detail the p-i-n photodiode with regard to performance and compatibility 
requirements in photo detectors. Briefly outline the advantages and drawbacks of the 
LED in comparison with the injection laser for use as a source in optical fiber 
communications. 

Q9 Explain what is meant by a graded index optical fiber, giving an expression for the 
possible refractive index profile. Using simple ray theory concepts, discuss the 
transmission of light through the fiber. Indicate the major advantages of this type of fiber 
with regard to multimode propagation.  
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