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1. a) 
Bring out a brief historical development of optical fiber communication.

 b) 
Draw the block schematic of a general communication system and explain about each block.

2. a)
Explain group delay and mode delay factor with reference to single mode fibers showing the relevant graph.

    b)
A multimode step index fiber has a relative refractive index difference of 1% and a core refractive index of 1.5. The number of modes operating at a wavelength of 1.3( meter is 1100. Estimate the diameter of the fiber core?

3. a) 
Explain in detail about refractive index profile dispersion and dispersion Vs
bandwidth of the optical fiber.                                                            

    b) 
Write notes on dispersion shifted fiber and dispersion compensating fiber.

4. a)
Write notes on broadening of pulse in the fiber dispersion.                 

 b)
For a fiber material dispersion parameter is 58.8 ps/nm/km. The relative spectral width δλ/λ of the source is 0.0012 at the wavelength of 850nm.Calculate the R.M.S. pulse broadening per km.                      

5. a)
Obtain lasing threshold condition and from which find the amplitude of modes, resonant frequencies, frequency and wavelength spacing between two consecutive modes.      

   b)
A Gas injection laser has an optical cavity of length 250(m. At normal operating temperature the gain factor is 2l x 10-3Acm-3 and the loss coefficient/cm is 10. Determine the threshold current density and hence the threshold current for the device. It maybe assumed that the cleaved mirrors are uncoated and that the current is restricted to the optical cavity. The refractive index of GaAs may be taken as 3.6.


6. a) 
Describe with relevant diagram about the signal path through optical data link         via transmitter ,fiber and receiver  giving the nature of the signal waveform.

 b)
What is a bit period? The bit frequency of the link is 107Hz.On the average and one error is encountered in a second, find the value of BER (Bit Error Rate).

7. a) 
How is WDM  accomplished?                                

b)  
What are all the possibilities for WDM systems?    

    c) 
What is DWDM?     
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8. a) 
Explain about an optical attenuation meter?

    b) 
(i) Convert the optical signal powers of 5mw and 20(w to dBm.

            (ii) Convert optical signal powers of 0.3mw and 80(w to dB(.
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1. a)
Briefly explain historical development of  Optical fiber communication..

    b)
What are the applications of optical fiber communication?

2. a)
Explain numerical aperture with reference to ray theory transmission?

b) 
A silica optical fiber with a core diameter large enough to be considered by ray theory analysis has a core refractive index of 1.5 and a cladding refractive index of 1.47. Determine:

i) Critical angle at the core cladding interface

ii) Acceptance angle in air for the fiber.

3. a)
Derive the expression for the critical radius of curvature for single mode and multimode fibers.


                   





 b)
Discuss briefly about the leaky modes and mode coupling losses in the fiber optic communications.


4. a)
A single mode step-index fiber gives a total pulse broadening of  95ns  over a  5km  length. Estimate the Bandwidth length product for the fiber when a Non-return to zero digital code (NRZ) is used.  

   b)
With the help of relevant expressions. Explain pulse spreading mechanism in graded index fibers.

5. a)
Draw and explain the three types of laser structures using built in frequency selective resonator gratings and draw its responses.


   b)
A Gas laser emitting at 800nm has a 500(m long cavity with a refractive index n=2.6. If the gain g exceeds the total loss (t throughout the range 750nm<(<850nm, how many modes will exist in the laser? Also find the frequency separation of the modes.

6. a)
Give the block diagram of a Fiber optic receiver showing different types of noise generated giving the expression for each type of noise.

 b)
What is a bit period? The bit frequency of the link is 107Hz.On the average if one error is encountered in a second, find the value of BER (Bit Error Rate).

7. a)
Discuss system considerations in point –point optical link.

b)
Compare the advantages and disadvantages of using WDM in an optical fiber communication system.
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8. a) 
Discuss with the aid of suitable diagram the measurement of dispersion in optical fibers using frequency domain measurement technique with pulsed laser source.

   b) 
Describe what is meant by equilibrium mode distribution and cladding mode stripping with regard to transmission measurements in optical fibers.
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1. a)
Give the block diagram of a digital optical fiber communication system and explain the functions of each block.

    b)
With respect to band width explain how optical fibers are advantageous over coaxial cables.

2. a)
A graded index fiber with a parabolic index profile supports the propagation of 742 guide modes. The fiber has a numerical aperture in air of 0.3 and a core diameter of 70 (meters. Determine the wavelength of the light propagating in the fiber? Also estimate the maximum diameter of the fiber which gives single mode operation at the same wavelength.

b)
List the requirements that must be satisfied by materials used to manufacture optical fibers.

3. a)
Compare the optical parameters of free space with dispersive and non dispersive mediums.                    









    b)
List the differences between intramodal and intermodal dispersions.    

4. a)
Draw the schematic of edge emitting double hetro junction LED and explain its working in detail.

    b)
If the radiative and non-radiative recombination lifetimes of the minority carriers in the active region of an LED are 1ns and 100ns, respectively, find the internal quantum efficiency and the bulk recombination lifetime in the absence of self absorption and recombination at the heterojuntion.

5. a) 

Discuss the reliability of the double hetero-junction laser diode and explain how 
   to improve the reliability of the system.







b) 
A laser diode has a maximum average output of 1mW (0 dBm). The laser is to be amplitude modulated with a signal x(t) that has a dc component of 0.5 and a periodic component of (2.56. If the current input to optical output relationship is p(t) = i(t) / 25, find the values of Io and m, if the modulating current is i(t) = Io[1 + m.x(t)].

6. a)
Calculate the minimum optical power required to maintain the bit error rate (BER) at 10 –7 of a p-n photodiode detector whose responsivity is 0.5Aw-1.

    b)
Explain various errors that occur in the detection mechanism.
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7. 
Write down and explain the link design equations in a point to point communication link, based on power budget and rise time budget considerations.

8. a)
A GaAs optical source that has a refractive index of 3.600 is closely coupled to a step-index fiber which has a core refractive index of 1.465.  If the source size is smaller than the fiber core, and the small gap between the source and the fiber is filled with a gel that has a refractive index of 1.305, what is the power loss in decibels from the source into the fiber?

    b)
Explain about laser diode-to-fiber coupling?
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1. a)
List out the advantages and disadvantages of optical fiber communication.

    b)
Discuss the Analog and Digital Applications of Optical fiber.

2. a)
Calculate the numerical aperture of a step index fiber having n1=1.48 and n2=1.46. What is the maximum entrance angle (0 maximum for this fiber of the outer medium is the air with n=1.00?                                 

b)
Consider a dielectric slab having a thickness d=10mm and index of refraction n1=1.50. Let the medium above and below the slab be air in which n2=1. Let the wavelength ( be 10mm (equal to the thickness of the wave-guide). What is the critical angle for the slab waveguide? What happens to the number of angles?       

3. a)
Explain material dispersion, waveguide dispersion & find an expression for  material & waveguide dispersions using electromagnetic field theory.

    b)
An LED operating at 850 nm has a spectral width of 45nm.  What is the pulse spreading in ns/ Km due to material dispersion?

4. a)
With the help of expressions explain internal quantum efficiency and modulation capability of LED.

    b)
Obtain the expression for the 3 dB modulation bandwidth of LED and discuss the
importance of radiative recombination lifetime.

5. a) 
A GaAlAs laser diode has a 500(m cavity length has an effective absorption coefficient of 10cm-1. For uncoated facets the reflectivities are 0.32 at each end. What is the optical gain at the lashing threshold?






    b) 
If one end of the laser is coated with a dielectric reflector so that its reflectivity is now 80%, what is the optical gain at the lashing threshold?

 c) 
If the internal quantum efficiency is 0.6 what is the external quantum efficiency in case (a) and (b).


6. a)
Discuss noise and bandwidth considerations for the cases of trans-impedance and high impedance receivers. Comment on their merits and demerits.

    b)
Define BER? What is its significance?

7. 
Describe with diagram to explain the operation of a unidirectional WDM system.

Discuss about a bidirectional WDM system.

Contd…2

Code No: 410404



.2.



Set No: 4

8. a)
Discuss the advantages and drawbacks of the fusion splicing and adhesive splicing?

    b) 
A 10(m core diameter single-mode step index fiber has a normalized frequency of 2.0.  A fusion splice at a point along its length exhibits an insertion loss of 0.15dB.  Assuming only lateral misalignment contributes to the splice insertion loss, estimate the magnitude of the lateral misalignment.
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