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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 
 a) Multimode step-index fiber has  

a) Large core diameter & large numerical aperture 
b) Large core diameter and small numerical aperture 
c) Small core diameter and large numerical aperture 
d) Small core diameter & small numerical aperture 

 

 b)  In an optical fiber, the concept of Numerical aperture is applicable in 
describing the ability of ________. 
a. Light Collection                  b. Light Scattering 
c. Light Dispersion                  d. Light Polarization 

 

 c) The ______ rays transmitted without passing through the fiber axis.   
 d) The transverse electromagnetic (TEM) wave exists 

a) 0, 0z zE H                           (c)  0, 0z zE H   
b) 0, 0z zE H                           (d)   0, 0z zE H   
 

 

 e) A Heterojunction in Lasers is an interface between two adjoining 
semiconductors with different _______ energies. 
 

 

 f) _________ Photodiode create extremely high electric field as compared to 
_______ Photodiode.  

 

 g) A permanent joint formed between two individual optical fibers is known as 
fiber _____. 
 

 

 h) Bandwidth-length product shows the ___________ capacity of optical fiber.  
 i) An optical signal at a specific wavelength has lost 45% of its power after 

traversing 10 km of fiber. The attenuation will be _____ dB/km of this fiber. 
 

 

 j) The refractive index profile measurement for an optical fiber, the ________ 
method has been adopted as the reference test method by the EIA. 
 

 

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Compare a single mode optical fiber with multimode optical fiber from 

application point of view. 
 

 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. 
(a) the critical angle at the core–cladding interface; (b) the NA for the fiber. 

 

 c) Differentiate between step Index fiber and Graded Index fibers.  
 d) What is responsivity of photodiode at 0.80 μm if its quantum efficiency is 

80%?    [Planck’s Constant 346.625 10 J.sh   ] 
 

 e) Write the various applications of fiber polarizers in optical fiber 
communication. 
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 f) Calculate the ratio of the stimulated emission rate to the spontaneous 
emission rate for an incandescent lamp operating at a temperature of 1000 K. 
It may be assumed that the average operating wavelength is 0.5 μm. 

 

 g) Explain Numerical Aperture  (NA) for Graded index fiber.  
 h) What is group velocity dispersion?  
 i) Distinguish between acceptance angle and critical angle for ray transmission 

theory? 
 

 j) Define the mode-field diameter (MFD) in a single-mode fiber and indicate how 
this parameter relates to the spot size. 

 

    
Q3 a) Write the concept of absorption and emission of radiation of laser Diode with 

suitable diagrams. 
(10) 

 b) Draw the Refractive Index Profile and ray Transmission for Step Index Fibers 
and Graded Index Fibers. 

(5) 

    
Q4 a) Explain the structure of planar type LED with optical output power 

characteristics with neat diagrams.  
(10) 

 b) Discuss the requirement for population inversion in order that stimulated 
emission may dominate over spontaneous emission.  

(5) 

    
Q5 a) The following parameters are established for a long-haul single-mode optical 

fiber 
system operating at a wavelength of 1.3 µm : 
             Mean power launched from the laser transmitter         -3 dBm 
             Cabled fiber loss                                                          0.4 dB /km 
             Splice loss                                                                    0.1 dB /km 
             Connector losses at the transmitter and receiver        1 dB each 
Mean power required at the APD receiver: 
             when operating at 35 Mbit/sec (BER 9

10
 )                 -55 dBm 

             when operating at 400 Mbit/sec (BER 9
10

 )               -44 dBm 
             Required safety margin                                                 7 dB 
 
Estimate  
(a) The maximum possible link length without repeaters when operating at 
35 Mbit/sec (BER 9

10
 ). It may be assumed that there is no dispersion– 

equalization penalty at this bit rate. 
 
(b) The maximum possible link length without repeaters when operating at 
400 Mbit/sec (BER 9

10
 ) and assuming no dispersion–equalization penalty. 

 

(10) 

 b) Explain the detection process in the p–n photodiode. Compare this device 
with the p–i–n photodiode. 

(5) 

    
Q6 a) 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. 

(10) 

 b) A 2 km length of multimode fiber is attached to apparatus for spectral loss 
measurement. 
The measured output voltage from the photoreceiver using the full 2 km fiber 
length is 2.1 V at a wavelength of 0.85 μm. When the fiber is then cut back to 
leave a 2 m length, the output voltage increases to 10.7 V. Determine the 
attenuation per kilometer for the fiber at a wavelength of 0.85 µm and 
estimate the accuracy of the result. 
 
 
 
 

(5) 
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Q7 a) Indicate the distinction between the fiber Splices and fiber couplers with 
suitable diagrams. 

(10) 

 b) Discuss the design and concept of diffraction grating based IM Sensors. (5) 
    

Q8 a) A four-port multimode fiber FBT coupler has 60 µW optical power launched 
into port 1. The measured output powers at ports 2, 3 and 4 are 0.004, 26.0 
and 27.5 µW respectively. Determine the excess loss, the insertion losses 
between the input and output ports, the crosstalk and the split ratio for the 
device. 

(10) 

 b) Compare and contrast the major techniques employed to obtain a 
measurement of the refractive index profile for an optical fiber. 

(5) 

    
Q9 a) Explain the main constituents of Optical fiber communication link with the help 

on neat block diagram, with five advantages. 
(10) 

 b) Explain Goos–Haenchen shift for optical fibers. (5) 
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