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Question Paper Code : 33404

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Fourth Semester
Electronics and Communication Engineering
MA 034 — RANDOM PROCESSES

(Regulation 2001)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Find the moment generating function of a random variable X which is
uniformly distributed over (-2, 3) and hence find its mean.

2
Find % for the given probability density function f(x)= ka®, 0<x<3 .
0, elsewhere

The joint probability density function of a bivariate random vari‘able (X,Y) is
given by f(x,y)=kxy, O0<x <1, O0<y<1, where % is a constant. Find the
value of k.

It X =970, ¥ =18, 0,=38, 0,=2 and r=0.6, find the line of regression of
XonY.

A stochastic process is described by X(t)= Asint +Bcost where A and B are

independent random variables with zero means and equal variances. Find the
autocorrelation function of the process.

Define ergodic process.

Statistically independent zero-mean random processes X(t) and Y(¢) have
autocorrelation functions R, (7r)=¢7 and R, (r)=cos27z7 respectively. Find

the autocorrelation function of the sum Z(#)=X®)+Y ().
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11

12.

Find the second moment of the random variable X(5)-X(3), for a wide sense

=l

stationary with autocorrelation function R, (r)=e 2.

The power spectral density of a random process {X()} is given by

Sxx(W)={”’ lwl<1

.. Find its autocorrelation function.
0, otherwise

Given the power spectral density Syy(w)=

zl , find the average power of
o +4

the process.

PART B — (5 x 16 = 80 marks)

(a) (i) A, Band C in order toss a coin. The first one to throws a head wins.
If A starts, find their respective chances of winning. 8)

(ii) Define Exponential distribution. Find the moment generating
function and hence find its mean and variance. 8y

Or

(b) (i) If the continuous random variable X has probability density

2
funetion fy(x)= §(x+1), “lex<2

0, otherwise

function of ¥ = X*. 8)

, find the probability density

(ii) The cumulative distribution function of a random variable is given
by Fx(x)=l—e"3", x 20, find Var (3X +2). 8)

(a) Two random variables X and Y have the following joint density function
flx,y)=2-x~y, 0<x <1, 0< y<1. Find the correlation co-efficient.(16)

Or

(b) If X and Y are independent random variables with probability density

functions e, x 20, e, y20. Find the density function of U = X—}iY-
and V =X +Y . Prove that U and V are independent. (16)
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(b)

(a)

(b)

Show - that the random process X(¢)=cos(t+¢), ¢ is uniformly
distributed in (0, 2z) is (i) first order stationary (ii) stationary in wide

sense (iii) correlation ergodic. (16)

@)

(i)

@

@)

Or

Prove interarrival between two successive occurrences of a Poisson
process with parameter A has an exponential distribution with

1
=, 8
mean (8)

If customers arrive at a Bank counter in accordance to a Poisson
process with a mean rate 2 per min. Find the probability that the
intervals between two consecutive arrivals is (1) more than 1 min.
(2) between 1 min. and 2 min. 8)

Prove that if X() is a wise sense stationary process,
EXt+7)- X)) =2[Rxy(0)—Ryy(r)] where Ry (r) is ' the
autocorrelation of X (2). ®

Given that autocorrelation function for a stationary ergodic process

with no periodic component is Ryy(7)=16+ find mean and

9
472’

variance of {X(¢)}. (8}

Or

Consider the random process x(n)= ZX » 8(n—k) where the X,’s are

P

characterized by the joint mass function

Xen| O 1
X,

0 05 | 01
1 01| 03

Find the autocorrelation function R, (k) and covariance function for
k=0,1,2, 3 the above process. (16)
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(b)

Two random processes X(¢) and Y (¢) are given by X(¢) = A cos(wt +8)
and Y (¢) = Asin(wt + ) where A and o are constants and 6 is a uniform
random variable over (0, 27). Find the cross:spectral density functions

S,(@) and S, (w) and verify S, (0)=S,,(-o). (16)
Or
(i)  Find the cross-correlation function corresponding to the cross-power

(ii)

6

trum S, (@)= —p O
spectrum 8, (0) = o @ Joy

8)

The power spectrum density function of a wide sense stationary

process X(t) is given by S, (@)= - . Find its autocorrelation

1
“+aty
and average power. 8)
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