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Question Paper Code : 24706

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBERIDECEMBER 2010.
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.

State Chebyshev inequality.

If X and Y be two independent random variables, then prove that
COV(X,XY)= E[YVar(X).

Find the value of & for the joint probability density function

kx(x-y), 0<x<2,~x<y<x,
0, otherwise

/ (X-y)={

Define mean Ergodic theorem.
Show that a Binomial process is 2 Markov process.

Show that the autocorrelation function R, (7) is maximum at 7=0.

Define cross correlation function.
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The autocorrelation function of a random process X(f) is R, (1')=3+2e"”
Find the power spectral density of X(#).

The power epectral density of a random process X(f) is given !

sxx(m)={

(a)

®

(a)

®

@)

@

i)

®

@)

= o <,1 Find its autocorrelation function.
0, otherwise

PART B — (6 x 16 = 80 marks)
Given the  random variable X with density functio
7(5)=17 2<*<! " 54 the probability density function
~10, otherwise’ P
Y=8X°. (
Find the moment generating function of exponential distributi
and hence find the mean and variance. {
Or
Suppose that during rainy season on a tropical island the length
the shower has an exponential distribution with parameter minut
A=2. What is the probability that a shower will last more th

three minutes? If shower has already lasted. for 2 minutes, what
the probability that it will last for atleast three more minutes?

The density function of a random variable X is given
2 x=123

F=16""" 7. Find E(X), V(X) and E(X*+2X+7).
0, otherwise

If X and Y are independent random variables with probabil
density functions f(x)=e™,x20, g(3)=€7, y20. Find 1

and V=X+Y. Prove Uand V'

X
density function of U =
ensity on Fi7

independent. (
Find the marginal density functions of X and Y for the jo

(547} 0
probability density f(x,»)= e, 22 0’},, 20 .
0, otherwise

Or

() Find the correlation coefficient 7, for theé joint density function {

flxy)= {2

3(x4y%), 0sxs1,05ys1

0, otherwise.
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() Consider the random process X (r)=cos(t+¢), where ¢ is
random ~ variable with  probability - density = functi
f(¢)=%,—§<¢<%.' Check whether X(1) is first ore
stationary. {

(ii) Given the random process X(f)=AcosAs+BsinAt where A is

constant and Adand B are uncorrelated zero-mean . randc
variables having different density functions but comm

varianceo”. Is X(¢) wide-sense stationary? [
Or

(i) If X(r) and Y(¢) are two independent Poisson processes, show th
the conditional distribution X(r) given {X(T)+Y ()} is binomial.
1

(ii) - Show that sum of two independent Poisson processes is a Poiss
process. . 1

Consider the random process x(n)= Z X,0(n—k) where the X,'s a
. ) km—wo
characterized by the joint mass function

X‘-ﬂ
x> ° !
0 05 0.1
1 0.1 03

Find ' autocorrelation functionR,,(k)and covariance . function |
k=0,1,2,3. ’ [¢

Or
The power spectral density function of a zero mean wide-sense stationa

process {X (¢)} is given by S(a))={01’ zl‘saj:hz"e. Find R(r) and al

show that X(f)and X(H-;:—]are uncorrelated. @
0
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@) . If the input to a time-invariant, stable linear system is a wide ses
stationary process then prove that the output will also be a w
sense stationary process.

i) Prove that the power spectral densities of the output and in;
processes in the system are connected by the relat
Syr(@)=| H(@F Sy (), where H(@)is the Fourier transform of u
impulse response function A(f)..

Or

A random process X(f) having autocorrelation function Ry (7)=Pe
where P and a are real positive constants, is applied to the input of
A, 150

0, <0

constant. Find the autocorrelation function of the network respo
Y(f)and find the cross-correlation of R, (7). [

system with impulse i—esponse h(t)={ where A is a1





