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EC-703 (C) (GS)

B.Tech., VII Semester
Examination, November 2023
Grading System (GS)

Probability Theory and Stochastic Processor

Time : Three Hours
Maximum Marks : 70

Note: i) Attempt any five questions.
fergi 919 weAl &I g Hiforw
ii) All questions carry equal marks.
Tt neAi & T T §

iii) In case of any doubt or dispute the English version
question should be treated as final.

et W UopR & Heg srET g & i F s wmEn
& W Y AT IET AR

1. a) Stateand prove Bays theorem of probability.
v Y Harerar wia Tagy R Rig e
b) IfAandB are independent events, prove that the events A’
and B, Aand B, and A and B*are also independent.
af2 A 3R B w0T gTAN £, af wifag 3= &5 geam A’ eiR
B, A 3R B, 3iik A 3R B'sft == &

2. a) Amissile can be accidentally launched if two relays A and
B both have failed. The probabilities of A and B failing
are known to be 0.01 and 0.03 respectively. It is also known
that B is more likely to fail (probability 0.06) if A failed.
i) Whatis the probability of an accidental missile launch?
ii) Whatis the probability that A will fail if B has failed?
iii) Are events “A fails” and “B fails™ statistically

independent.
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af2 21 Rt A 3R B 21 Qe 81 7w & ot U firaise o

At ¥ @i-g fmn S Wehdll 81 A 3R B & 2we 89

FHEAN 99 0.01 3R 0.03AF IR gl ag i s g fp

af2 A ITHA 8l & 9 B S 3G 8- 6 3rftres [

£ (FHEET 0.06)

i) 3Ry Frae ndgur &Y IHEAT FATE?

ii) afd B IRIT 8 T al A & 3THEA 8 T T Ml
27

iii) @1 g <A fiwer 3k “B fAwer Fifeahia w9 /
oA 87

A Gaussian random variable has mean value 1 and variance

of 4. Find the probability that random variable has value
between | and 2.

TR AGFAFD TR P AT 7 1 3R TRV 4 21 T
e s R s agfss e a1 siR2 S da 2

Verify that Rayleigh Density is a valid density Function.
Honfda o 6 I 99Q 0@ Y 99 B 2

Find the moment generating function about origin of the
Poisson distribution.

giga faaver A I@f F TR F syl Sww A aren
HeA ST Hfgl

Find the density of the random variable Z = X + Y, where
X and Y are two independent uniform random variables

over (-1, 1).
qRefBse R 2 =X + Y & g9 3T R, o8 X 3R
Y (-1, 1) &R 2 ¥&Ga= |9 gfss =R 8
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Define moment generating function. State and prove the
properties of moment generating function.

et e H ATt SRt Bt aRenfia @) srget g
HRA arel e & o7 gargd AR fag Hifrd

State and prove the properties of Joint distribution
function.

e Ao weta & 1 gl ol g Fifr
Explain briefly about time average and ergodicity.

97 3 ok wifefidt & ar o ¥4 F gagu

X{(1) = ACoswt is a random process, where 'A’ is uniform
random varnable over (0, ). Check X(7) for stationarity.

X(#) = ACoswr UF Afd nfgsam &, 918 "A' (0, 1) &R
THEHM Aigfse o) g1 fRRRa1 & & X(r) &t sitg o)

Consider a random process X(?) = cos (« + 8) where w
is a real constant and © is a uniform random variable in
(0, 1t /2). Show that X{(¢) is not a WSS process. Also find
the average power in the process.

U AR Wi X(#) =cos (¢ +0) IR AR o 7@ @
& rifaE fRRIE 8 3R 6 (0, n/2) d & w9 agfdss
T 2| R 5 X(r) v WSS uftcan =1 21 339 uftear o
siraa gfaa it sa $ifdmg

Prove that Power Spectral Density (PSD) and Auto
correlation function of Random process form a Fourter
transform pair.

wifad R &5 arer Wags SR (PSD) 3iv Y= uitkn &1
FHTe-Heggay HaeE TP R{RAR TrEHE gy 9 §i
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b) ProvethatS (@)= lH(m)F S (@)

wiftd ™ & s (o) =|[-I(4m]||2 S, (@)

8. a) State and prove any three properties of cross power
density spectrum.

I TR B Waed ¥ =8l = 1ol @ gargg 3R Rie
@
b) Classify random processes and explain.

grefss ufikanall at affed X iRk G9=sU
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