T3125/T0516 RANDOM SIGNAL ANALYSIS
T.E.SEMV/ELTL/NOV 2017 / 20.11.17

(3 Hours) - ° . MaxMarks: 80
Note: 1. Question No. 1 is compulsory. 53 X aller s .'_}. :
2. Out of remaining questions, attempt any ﬂzree questluns.- A b
3. Assume suitable additional data if required. SRR -J"p N
4, Figures in brackets on the right hand sjde indlcate full '.marks W T
¢ v W, _--':r_h.’{..":?"._f_“‘ L
Q.1. (A) State the three axioms of probability.  .* - 7 =~ '. S A e 05y
’ et St o it -,;-r'.‘-. S
(B) State Central limit theorem and give its s1gmﬁcanca : r - (05)
(C) State various properties of aumcc-rre];atmn fum;nun and pc-wenspﬁe&a‘l' &cnsny_ 7 (05)
function. F ey o oo Loy ® e
(D) Define and explain Moment G_cneifa,tli_ﬁg_]?u.'{étiani _ “HH FE (05)
Q.2. (A) Inacommunication systam a zem is lrans‘lmtte:d w1th p‘i"obgblhty 04 and a one (10)
is transmitted with prohablhty 0.6 Due to nmsg in ’tge Lhannel a zero can be
received as one with pmbabiht)e 0.4 and as azerowith probabllltyﬂ 9, similarly
one can be received as zero wlth pmbabll;ry’ﬁd aﬁ&as aone wﬂh probability
0.9. If one is cnbs&wcd, what 15 ihe pmb,al;'ﬂlgr t;hat a-zero was transmltted‘?
: Yoo o N
et = _':3',..,' : 53.: .
(B) A random vanabl& has the fﬂﬂQW&W@ﬂhﬂl pmbablhty density function: (10)
Filx) = Ke"“ Determme the v;lue ﬁf K and: the corresponding distribution
functmn ' h :}, s
: & : :?“E .P' ! :
Q3. (A) A dzstrlhutmrr ];ua,s nkTie _,n ﬁ?ean 78 and variance 1.5. Using Central Limit (10)
3 Tham'em find. the size';qf the- Sampla such that the probability that difference
; between sampie me_ al xl‘the«pﬂpulanﬂn mean will be less than 0.5 is 0.95.
Sl S e
(B) E*xplam Stmn.g‘l’aw oﬁargs numbersmd weak law of large numbers. (05)
(©) UZ-Y¥, deieh Wit £22). %
| QtL : (&) Explau;: ]quer spectraI dﬂllSlt}i' ﬁ.mcﬂnn State its important properties and (10)
g AT prwe aﬁg,;twn ofmﬂnmperty '
Cmy E:gpfain (i) M/G/1. Queuing 7 - (05)
B 1 (i) MIM:’ Ioo Queumg system.
i, aw
R (C}““‘ Wnte Shnrt ml‘ﬁs 011 ﬂle following special distributions. (05)
N‘,;_ % P 1) P(}ISSDH dlsm]::-u[mn
; "‘m 11) Gausman distﬂbunon
Q & {A) State B:I;ld prwa Chapman Kolmogorov equation. (10)
: {B};'-' A statmnar}' process is given by X (£) =10 cos [100 ¢ + #] where @ is a random (10)
S var.lable: with uniform probability distribution in the interval [- 1L I10.
Shnw that it is a wide sense stationary process.
P.T.O.
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(B) The transition probability matrix of Markov Chain
Find the limiting probabilities?

Q.6. (A) Prove that if input to LTI system is w.s.s. then the output
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