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INSTRUCTIONS:
TOTALMARKS:70

l. Attempt all questions.
2, Answers to the two sections must be written in separate answer books.3. Figures to the right indicate full marks. 

'

4. Assume suitable data, if necessarv.

SECTION.I
Que"l (A) A. {nqle- mode step index fiber with a core re{iacrive index of 1.43 has acritical bending 

-radius of g.7. mm when illuminated with light at awavelength of 1.35 pm. If the cutoff wav"r."grr, r"J. n#r.'ili', ,_,calculate its relative refractive index diffeierr"e.
Give the details of single mode step inA"x nf"r.

(B) Define following terms in detail.
(l) Critical Aagle (2) Acceptance Angle (3) Skew Ray

Que'-t (A) what is the difference betwe.o ra.fluo".ing and Nonrinear scattering?Explain the Linear scattering losses in detail_
(B) Silica has an estimated n"ti"". t"*p".u-t o. of 1400 K with an isothermarcompressibility of 7 X l0-r1 mr N-r. The refractive il;;;;;"photoelasric coefficient for silica are r.46 mdo.zso ."spectiv"ly.'b;;;ir.the attenuation.in decibels per kilomet", due to the fundamental Rayleighscattering in silica at oprical wavelengths of 0.63 pnr, i6;.t i'.#;Boitzmann's constant is t.3gl x t 0-2t f-r.

Explain modes in cylindrical fiber.
A 

^singJe-mode step index fiber has a core diameter of 7 pm and a corerefractive index of 1.49. Estimate tfr" ,tro.tesJ *aro"len'gft of light whichallows single-mode operarion when the ,"tutiu. ."tu"iiu? index diflerencefor the fiber is 1%-

Explain Dispersion shifted fiberr. 
O*

|.fi:: 
plf^. velocity and group velociry wirh necessary equations.

Explarn dlfierent types ofoptical fiber splices in detail.
Differentiate the following in detail :

(t lnhamodaldispersion
(ir) Intermodaldispersion
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Que,-4 (A)
(B)

SECTION-II

What is impact ionization? Describe the Avalanche photodiode.
An InGaAs p-i-n photodiode has the fottowing pa.a_;te.; ut awavelength of 1 550 nm : Io = 4 nA, I = 0.90 Inr : f OOO O *A tfr"surface.leakage curent is negligible. The l""la"nt opti"uf power is 300nW and the receiver bandwidth-is 40 MHz. Filth;';;;ir. noise termsofthe receiver,

OR
A silicon avalanche photodiode has a quantum effi ciency of 65Vo at awavelength of900 nm. Suppose 0.5 pW ofoprical po*J, proau.., umurtrplled photocunent of l0 pA. Findour the multiplicati,on M.Discuss about Erbium doped fiber amplifiers.

Give the details about light source material.
A^double - heterojunction InGaAsp LED emitting at a peak wavelength
of 13 1 0 nm has radiative and non _ radiative recombination times of 30 nsand 100 ns respectly. The drive cunent is 40 mA. Find out bulk
recombination lifetime, intemal quantum efficiency and intemal power.

OR

fry a$-gxptain the basic applications of optical amplifiers.
Define followins terms :

(i) MultfuliJation Factor (M) (ii) euantum Noise Cunenr
Write short note on WDM technology.
Explain working of Optical receiveiiystem.
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