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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010,

FOURTH SEMESTER
ELECTRONICS AND COMMUNICATION ENGINEERING
MA 1254 — RANDOM PROCESS
(REGULATIONS 2007)
Time : Three hours Maximum : 100 marks
l Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Define continuous random variable.

2. The first two moments about 3 are 1 and 8. Find the mean

and variance.

3. The mean and variance of the binomial distribution are 4

and 3 respectively. Find : P(X =0).
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2
I f(x):{"""' O<x<3 i 2 pdf of X, find the

0, otherwise

value of k.

Define joint probability density function of two

dimensional random variable X and Y.

If X and Y are independent random variables with

variance 2 and 3. Find the variance of 3X +4Y .
Define first order and second order stationary Pprocesses.

Suppose A is a random variable with mean A and

X(t)= A then prove that X(¢) is not mean ergodic.

Define spectral deasity.

1

Tret is a valid autocorrelation function
+9r

Check whether

of a random process.
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PART B — (5 x 16 = 80 marks)

(1) The probability density function of a
continuous random variable X is given

f(x)=kx(2-x)0<x<2. Find the cumulative

distribution function.

(ii) If X has the probability distribution :

x: -1 0 1 2
Px): 03 01 04 02

Find E(X),E(X?),Var(X),E(2X +1) and
Var@2X +1). @8+8)

Or

A test engineer found that the distribution function
of the life-time X in years of an equipment is given

a if x<0
by Flx)=
y o {17(’/5 ifx20

Find :
(i} The excepted life time of the equipment.

(i) The variance of the life time of the equipment.
(16)

.
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(i)  The life of a certain kind of electronic device
has a mean of 300 hours and standard
deviation of 25 hours. Assuming that the life

times of the devices follow normal distribution.

(1) Find the probability that any one of these
devices will have a life time more than

350 hours.

(2) What percentage will have life time

between 220 and 260 hours? 10)

(i) A die is thrown until six appears. What is the
probability that it must be thrown more than

four times? [
Or
Let X be a continuous random variable with pdf

2
f={p@*D: “1<X<2 Fing the pdf of the
0, otherwise

random variable ¥ = X*. (18)

4
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(i)  Find the marginal density function X and Y if

2
Flay) = g(2x+5y), 0<x<l 0<y<l

elsewhere

(i) The regression lines between two random
variables X and Y is given by
3X +Y =10,3X +4Y =12. Find the coefficient

of correlation between X and Y. 8+8)

Or

Find the correlation coefficient from the following
data :

X: 22 26 29 30 31 31 34 35
Y: 20 20 21 29 27 24 27 31
(16}

Derive the probability law for Poisson process and
hence find the mean and variance of the Poisson

process. (16)

Or

Find the nature of the states of the Markov chain
with the transition probability Matrix. (16}
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15. (a) The pow
{” #lot<l png the

X@) is given by S =
@ is gven by Su(@ =10 geperwise

autocorrelation function. (16)

Or

the power spectral density of a continuous

2
o' +9 .

rocess as S (@)= . Find the mean
s ) o +5a" +4

(b) Given

(16)

square value of the process.





