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T ime :  3  Hrs . Max .  Marks  :  60

INSTRUCTION TO CANDIDATES :
1 .  SECTION-A  i s  COf / IPULSORY cons i s t i ng  o f  TEN ques t i ons  ca r r y i ng  TWO marks

e a c h .
2 .  S E C T i O N - B  c o n t a i n s  F I V E  q u e s t i o n s  c a r r y i n g  F I V E  m a r k s  e a c h  a n d  a  s t u d e n t

h a s  t o  a t t e m p t  a n y  F O U R  q u e s t i o n s .
3 .  S E C T I O N - C  c o n t a i n s  T H R E E  q u e s t i o n s  c a r r y i n g  T E N  n r a r k s  e a c h  a n d  s t u d e n t s

h a v e  t o  a t t e r n p t  a n y  T W O  q u e s t i o n s .

SECTION.A

1. Write briefly :

a ,  Descr ibe how b i t  ra te is  t i rn i ted wi th  d ispers ion anC s()urce specrra l  r , r idrh.

b. Give irnporlance of DFB lasers used in opticai transmitiers.

c. Deflne optical receiver sensit ivity and give i ts units also.

d. What do you understarrd by material dispersion'/ Horv it varic. against wavelength
for a given composition of optical fiber?

e. Why generall i ;  I I I-V al loys type serniconCuctor materiais f irr Lr:cd in labrications of
opiical sources?

f. Give source linritations becoming obstacles in transmitter circuit .lesign.

g. What is the importance of normalized fiequency? Deflrre it.

h. What are rnerits & deinerits of prearnpli f iers circuits used in recciver circuits?

i. A photodiode has a quantl lm eff iciency of 50?i, at a \va\clerrgth of 0.9 pm.
Calculate its responsivity at 0.9 Fffi, Received optical lrower if the mean
photocurrent is 10-o A, the corresponding number of lecerred photons at this
wavelengtlr

j .  Define spectral eff iciency of WDM optical communication systc;ns.
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Define
optical

What is

SF,CTTON-B

attenuaticn coeff icient. Explain material absorption f i l .er ioss rnechanism in
Fibers.

RIN? Derive a relation of it tbr a laser source.

List and explir in t l te recent cievelopmerrts in the f ield ot 'optical ci,nrmunication. Florv the
nonlinear effects are restr ict ing the data rates? Explain.

Describe brieiiv speed verslls sensitivit,v tradeofrof photo detector.;.

Discuss l ight wave systems used for point to point l inks.

SEC'I'ION-C

a) Explain the cortcept of electron-ragnetic modes in relatior, to a planar optical
waveguide. Discuss the modil-rcations that may be made to cleclromagnetic mode
theory in a planar ra'aveguide in order tq describe optical pro;,r1gn11,rn in a cylindrical
waveguide.

b) A single mode f iber of l0 pm core diamr'ter has a nonnairzed l icquency of 2.0.
A f iber  sp l ice at  a  point  a long i ts  length exhib i ts  an inser t ion ' rss 0.15 dB.  Assuming
only lateral rnisal ignment contribute to the splice insert i , ,n i t ,ss. Estirnate the
magnitude of the lateral  misal ignrnent.

8. Explain thermai noise lirnited opiical receivers by deriving errpressions of noist:
mechanisms introduced in i t .

Explain multiple access WDM networksfbl mult ichanncl l ightwa\ ( systelns.
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