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PROBABILITY TIIEORY AND STOCHASTIC PROCESSES

Note: This question paper contains two parts A and B-
part A is compulsory which camies 25 marks. Answer all questions in Part A.

Part B consists of 5 Units. Answer any one full question from each unit.

Each question carries 10 marks and may have a, b, c as sub questions.
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1.a)

b)

Define the term lndependent events. State the conditions fbr independence o{- atty tltree

events A, B and C. l2l
In a single throw of two dice, what is. the probability of obtaining a sLIm of at ieast i 0?
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c)

e)
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2.a)

Dit&rentiate conditicnal Event and conditional Density. l2l
Wt uiir the distributioh function of,mixed random valiable? i, , , j t3J, ,,, : .''

b.fr;.t:oint Central Moments and where"it is applicable- : ' ' l2l ' ' "'

Oefine and mention the purpose of central limit theorem. 13]
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Define Cross-Correlation Function and its Properties. IZJ

What is mean by strict-sense stationarity and derive condition for it? t3]

Define Cross-Power Spectral Density and mention its purpose' l2]
Define the terms (i)Fower spectrum and (ii) Average power. What is need of their

mdasutement. i : i , a-"; i 't i."'l:' : i..: i ': [3] .', t'i-.f"r^-.i-- ,, ,, i,,,-t a,",I,ART-B ''"','.. I -,,..' ,"'l i- ,;' ,' : 'i . .....' : . 'r : I "" '''' 1" 1"'r : 
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If A and B are any events, not necessarily

expression for probability of A Union B. When

hapfrens to the above expression derived?

State and prove Bayes theorem of probability'

mutually exclusive events, derive an

A and B are mutually exclusive, yrhat
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,4.a)

:"t, :" 1. l , i ,

Define the f,ollowing tenns:
i,t joint probability
ii) conditional probabii ity

i i:

iii) total probability
Considei the experiment of tossing four coins. The random variable x is associated i,vith

the number of tails shor,.ving. Compute and sketch the CDF of x. [5+5]

b) For a function Y:(X - mx)/ox, prove that mean is zero & variance is l.
OR

5.a) An analog signal received at the detector (measured in micro volts) may be modeled as a

. Gaussian-random variable N (200,256) at a fixed point in time. What is the probability

that.the signal will exceed 240 1tvs. What is the probability that the signal is larger than

i' -: i , 240; pV, gi-ven th4t it is Ianger than2l.0 :pVq? 1.,.,i i' ': i, ; i- 
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1. , 1 .t uy Si"i"irnO=pro*u.{y-rourpiopertiesiif qharacteristicfunctiejn. i .: ;- '; ts{s]: 1 ',

i:,,...,,.
Time: 3 llours
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Gaussian random

Y'r 1 ? 1

1 r.,.. _{. z...:...,,.. .j 0.1

2 0. 15 0,2 0.15

XandY show their joint

Is+s]
l':i
.li, ':: '....

is a feal

b)

b)

a.i
i...........'t......,...'

Is+s]

Is+s]

Find out
(i) Joint and marginal distribution functions and plot'

iii; loint and marginal density functions and plot'

,g.a) A,fandoUr pro".r, :"orrir,, of ,nt.. turngle functionS x(t, s1) :2, X(t,s2):2::t,l :::.,..,- $;;t:t,i; i;;h oCcurring with'equai probability., Is'the process stationarv in any

settse?

b) Let N(t) be azero mean wide sense stationary noise process for which RNN(I ): O{oi2)

5(t) where No > 0 is a finite constant. Determine whether N(t) is mean ergodic' [5+5]

OR

tv.a )

b)

I 1.a)

b)

PetVl . Find PSD and plot both ACF and
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ftif"il^r;ffi;rffi" ir fo,',i l)). st o* that k1i) is not'a WSS piocess' AIso findrhe

average power in the Process- Is+5]
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Derive the reiation betrveen PSDs of input and outptit ratrdctn process of an I TI sys'Letl]'

Find the ACF of the lollowing PSDs 
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