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Instructions to the candidates, if any:-

N.B.:
1) Attempt any Four questions from the Six questions
2) Assumptions made should be clearly stated.
3) Figures to the right indicate fill marks.
4) Hlustrate answer with sketches wherever required.
5) Use of Normal table is permitted.

1 (a) IfXy, X, ..., Xu are the Poisson variates with parameter & = 2, use the central limit
theorem to estimate P(120 < Sa < 160) where Sp=X) + Xo +.. +hand n—75.

() Define random prodess and give a detailed classiﬁcatig(@f random process with

examples of discrete and continuous random process.

2 {a) LetX=N(p;o?). Find pxand ox

(b) Consider the random process (/) defined by
X(=Ycos(wt) 20 2
where @ is a constant and Yis a uniform ¢y over (0, 1).
i, Find EQX(9) <1“
ii. Find the autocorrelation function of X{1).
iii. Find the autocovariance %@C‘etion of X(#).
('\V

3 (&) LetX(r)=acos(2rfit+ ) vihere » is uniformly distributed in the interval (0, 2x). Find

Sx). &
(b) Write a detailed 13{5331 Kalman filter.

4 (a) The time ela@é> between the claims processed is modeled such that Tkrepresents the
time elapsed Between processing the (k-1)® and £ claim where T3 is the time until the

first clain.is processed, etc.
Yo are given
@ 71, T, ... are mutually independent; and
The pdf of each Tkis {7} = 0.1 €4, for 1> 0
where ¢ is measured in half-hours.

1. Calculate the probability that at least one claim will be processed in the next 5 hrs?
fi. What is the probability that at least 3 claims processed within 5 hrs?
Find the optimum causal filter for estimating a signal Z(f) from the observation

X=ZW+ Ny
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2 QP Code : 30052

where Z(f) and N(t) ar¢ independent random Processes, N(f) is & Zero-mean white noise
with noise density 1 and Z(f) has power spectral density

S =20+ 4.
Find the Wiener optimum filter.

5 (a) Describe each of the following random walks with corresponding transition matrix: 10
General 1-D random walk, random walk with absorbing barriers, random walk with
reflecting barriers, and cyclic random walk.

(b) State and explain Bayes' theorem.
(c) Givethe classification of Markov states. « 05

6 (a) Explamn the concept of a typical queueing systeint with a suitable block diagramk < 05
N

(b) State and explain Little’s formula. o 05
(c) Explainin detail M/M/1 queueing Systemm- v 10
—X ’
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N.B. : (1) Attempt any four questions out of six questions.
(2) All questions carry equal marks.

L. (a) State the difference between dispersion shifted and dispersion compensated 5

fibers. N
(b) Explain SONET. Q,f-f'_g
(c) Explain the concept of Electrical bandwith versus Optical bandwith w{i}J\.ﬁ{"/ 3
necessary equation.
(d) Describe Fiber Bragg Grating. 5

2

(a) Explain the different phenomena responsible for signal deg\r@étion as 10
the light wave propagates through an optical fiber. _ <

(b) Explain any one fiber fabrication process with neat dia;.g\‘i'am and state 10
1ts advantages. -

3 (a) Explain the principie of Resonant cavity enhancem;g%}t detector. Compare 10
RCE schottky Photodiode and RCE avalanche photodiode.

(b) Explain the working of semiconductor omi;ﬁ amplifier and compare 10
it with erbium doped laser amplifier and \Rr_;%ﬁuan amplifier.

4 (a) What are the different netwrok topoligfxfés_? Explain in detail 10
(b) Describe in detail Optical Modula 8 10

5 (a) What is Soliton ? How is it L}Is\ég‘l?\l\l for optical signal communication ? 10
(b) Discuss various types of mohlinearities in optical communication ? 10
- Along single-mode opt@\ﬁber has a attenuation of 0.5 dBkm~ ! when
operating at a waveler&gh-‘of 1.3 um. The fiber core diameter is 6-m and
the laser source bandyddhiis 600 GHz. Compare the threshdld optical power
for stimulated Br'@g[%uin and Raman scattering withing the fiber at the
waveiength spegified

6 Write Short no,}gs?'on any two 29
(a) Four e mixing.
(b) Ph%ﬁnic crystal fibers
() %Q’ftcal MEMS.
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