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Note: All questions are compulsory. Carrying of mobile phone during exaf’ff’ tati oﬂ%zﬂ be
treated as case of unfair means. 4™ %,

Q. 1(a) Derive the expression for material dispersion parameter. D1scus§“ the gpl%gi’zero material
dispersion in optical fiber. [3]
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(b) A single mode step index fiber has a core index of 1.46 ,g’ff/d’a %mmeter of 8um. The
relative refractive index difference is 0.52%. Calculate the cptof?@/av gth of the fiber. [4]
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Q. 2(a) What is the group velocity dispersion in smgl@ m@% %’ucal fiber? Find out the group
velocity dispersion parameter. %, M, [3]

(b) In the single mode optical fiber, even mxﬁl;)e ﬁb,, ¢ of material d1sper31011 the group
velocity of the mode varies with the normalized fr@qgeﬁ’cy parameters (V). What is the name of
this type of dispersion? Derive the mat% ?%a{};% “‘expression for such type of dispersion

parameters. %% %% 4]

Q. 3(a) What are the causes of attefi %g, i optlcal fibers? Why could bending loss in single

mode fiber be severe? What can a§d @nnmmlze this loss? [3]
(b) Low earth orbit satelhteius'e %ﬁﬁ/i‘ -band, with ranges varying from 1000 km to 2500 km.
o W
Calculate the maxunugf*aﬁ ‘mipimum path-loss from earth to a satellite, in dB, for the uplink
frequency of 1.6 GHz f?the%omﬂmk frequency of 1.5 GHz. [4]
g
Q. 4(a) What, e t “Gharacteristics parameters of the single mode optical fiber? Discuss the
effects of fi ber blf“e nce over single mode fiber optic communication. [3]
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(b) A satellf?@m GEO orbit is a distance of 39,000 km from an earth station. The required ﬂux
densﬂ}ﬂat”th,e Satellite to saturate one transponder at a frequency of 14.3 GHz is -90 dBW/m?.

Tha h stafion has a transmitting antenna with a gain of 52 dB at 14.3 GHz. Find, a) the EIRP
of th%&ﬁizthfstatlon and b) the output power of the earth station transmitter. [4]
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Q. 5(a) What is the equivalent isotropic radiated power (EIRP)? Establish a relation between the
received power and EIRP in the satellite communication system considering only the free-space
path loss. 3]

(b) What is the role of transponder is satellite communication system? Describe its working with
suitable diagram. [4]



