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FOURTH SEMESTER
MA 1254 — RANDOM PROCESS
ELECTRONICS AND COMMUNICATION ENGINEERING
Time: Three Hours Maximum:100 marks
(Statistical tables may be permitted)
ANSWER ALL QUESTIONS
PART;A (10x2=20 marks)

1. State total probability theorem.

2. Ifa continuous random variable X has probability density

3x0<X <1
function KX) { 0, otherwise

find the value of a, P(X<a) = P(X>a).

3. Give the moment generating function of a Gamma
distribution, .

4. If the probability dei)sity function of X is f(x} = e ~ find
the probability furiction of Y = X2

2
“(2x+3¥).0< X, . .
Prove that f(x, y) ={S( x+IN.0< KV <L is a joint
0, otherwise
probability function of X and Y
Stat the applications of central limit theorem

When can you say that a WSS process X(t) is ergodic in
correlation.

8. Prove that a Binomial Process is Markovian
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Prove that an auto correlation function is an even
function
Given Bax( 1) = 75¢ '™ + 25cos(207) + 49 find the
variance

PART-B (5%16=80 marks)

(@) @) Provethat ) ®

1o L o

Kwith f =fz ¥ ¥ D= <X <
0, otherwise

is a continuous random Variable also find
the méan and variance of X

(1) Consider X has probability density (8)
E Sy
. —— ;X =12,..
function f(x) =¥+
. 0, otherwise
Show} that E(x) does not exist even
though moment generating function exist

Or
®) @) State Bayes Theorem. [¢3]

i) Inan election there are 3 major parties X, (6)
Y, Z fighting for the claim CM. The
claims of winning the election of the
parties are in the ratio 1:2:3 respectively.
The probability that the total prohibition
to be introduced by the parties X, Y, Z are
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respectively =, 3 what is the

probability that there will be the total
prohibition to be introduced by the party
Y.

Find the moment generating function of a
random variable X whose rt raw Moment
is (r+ 1) 2.

A die is cast until 6 appear. Using
Geometric - distribution  find  the
probability that it must be cast more than
5 times.

Obtain the mean and variance of weibull

distribution.

Or

An aptitude test for selecting students in
a pla¢ement cell was conducted on 1,000
candidates the average score is 42 and
the ‘standard deviation is 24. Assume
normal distribution find the number of
candidates whose scores exceeds 58 and
also the number candidates whose scores
lies between 30 and 54.

A random variable Y is defined by
Y = %(X + |X]) where X is another
3
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random variable, find the probability
density function of Y.

For the following data obtain the (
regression line of Yon X

50|60 |50 | 60 | 80| 50| 80 [ 40 | 70

30 {60 |40 |50 | 60|30 | 70| 50 | 60

(i)

W

(i)

@

The resistors ,n,{ . r3, and rs are ({
independent randoin variables and are
uniform in the interval (450, 550) using
central limit theorem find the

P (192 < ri+re+ratrs < 2100).

Or

‘If the independent random variables X (
. and Y have the variances 36 and 16

respectively, find the coefficient of
correlation between X+Y and X-Y.

If the independent random variables X
and Y are uniformly distributed in (0, 1)

find the probability density function
X+Yand X-Y.

If Xi(t) and Xz(t) are two independent

Poisson process then prove that the
conditional distribution of X(t) given X(t)

+Y(t) is binomial.
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For a random process X(t) = Ysinat, Y is
uniformely distributed in (-1,1),
checkwhether the process is WSS or not.

Or

State any properties of each of the
following: Poisson process, Bernoulli
process,Binomial process. And give any
two classification of a states of a
Markovian process.

A doctor prescribes 3 kinds of drugs A, B
and €. She never prescribes the same
drug in spccessive weeks. If she prescribes
drug A, the next week to prescribes drug
B. However she preseribes B or C the next
week she is 3 times ds likely to prescribes
A as the other drugs. How often she
prescribes each of the 3 drugs?

The'é@a';iongry random process
X(t) = 20c0s(100t + @ ), where @ is
uniformely distributed in (-o,m). Prove

that X(t) is ergodic in autocorrelation.

Find the cross-correlation of two process
A(t) and B(t}) whose cross-power
spectrum is given by
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p+3% -B<w <B
Sas(@) = 8 )
0, otherwise

Or
The power density spectrum of a zero
mean WSS {X(t)} is

1] wis we

Yax (@) = {O, otherwise

find Rxx () show that X(t) and

Xt + ;:— ) are uncorrelated.
o

Two s{ationary random zero mean process
have variance of 25 each and the cross-
correlation function
25(2-13,0<T7<2

0, otherwise

R,KY\ (r)y= {

find the value of k that minimize the
mean square va;ue of

[20) ZX(t) - kY(t+1)





