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I nstructions to the candidates:
1 Answver Q:I'or Q.2, Q.3 or Q.4 from following questions.

2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary:

Q1) @ Atstepindex fiber has arelative refractive index difference of 1.3% & a
core refractive index of 1.5. The carediaméter is 100 um and operating
wavelength is 850nm. Assumingrftoer iskept in air, calculate numerical
aperture of fiber, acceptance angle and.critical angle. [6]

b) Compare single mode and ’rgul timode fibers. [4]
c) Draw and explain.opticalfiber comimunication system showing all the
key elements. Enlist the!advantages of optical fibersasacommunication

media. ¢ [9]
OR
Q2) @ Explain intramodal digpersion, intermodal dispersion and overall fiber
dispersion in-optical fibers. [4]
b) A multimode graded index fiber exhibits total pulSe broadening of
0.2 usecover adistance of 15km. Calculate. [6]

i)  Maximum possible bandwidth onthelink
i)  The pulsedispersion per unit length
iii)  The bandwidth-length product for thefiber

c) Describethefollowing lossesin optical fiber. [9]
1)  Absorption
i)  Attenuation

i) Scattering



Q3) a)

b)

Q4) &)

b)

Explain the following terms for sericonductor laser diodes with neat
diagram [5]

1)  Absorption

i)  Spontaneous Emissiof

i) Stimulate Emission

Explain working and,characteristics of LED with diagrams. State its ad-
vantages.and disadvantages. [4]

A doublehetefojunction INGAsSP LED emitting at a peak wavel ength of
13104 m hasradiative and non-radiative recembination times of 30nsand
10Qms respectively. Thedrive current is40 mA Determine

1)  Bulk recombinationlifetime
ii)-O Theinternal quantum efficiency
i) Internal power level ﬁ“ [6]

OR

Explain external quantum eificy ency and the external power generatedin
the LED with necessary‘equations. [6]
4

Distinguish direct-ang-ndirect band-gap semiconductor materials. Also
state the major requirermentsof good optical sources. [6]

Calculate thesemission~wavelength in nm of the light emitted using a
semieonductor material with energy band-gap of 3eV [3]
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