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6’) B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
: FOURTH SEMESTER
- ECE

| :
l : MA 1254 — RANDOM PROCESS
(REGULATIONS 2007)

Time : Three hours ’ ‘ Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  If the probability that 4 solves a problem is % and that for Bis % and if they
aim at solving a problem independently , what is the probability that the

problem is solved? .

2. If X is a discrete random variable taking the values ,1; 2, 3... with probability

mass function defined by P(X =x)=£—;~ for x =1,2,3.... then find the value of c.
x! : ‘

3.  If X is a poisson variate with parameter A such that P(X=0)=1/2, find the

variance of X .

4. If the continuous random variable X has pdf f(x)= ok 8 aal , find the
0, elsewhere
pdf of Y=8X?2.

5.  The joint density functions of X and? isf(x,y)=e " x>0,y>0. Are XandY

independent?
6. State central limit theorem
7.  Define Markov pfocess.

8. Define strict sense stationary process and give example.




[image: image2.jpg]9.  Prove that the power spectral density function of a real random process an
even function.

10. Write the relation of cross power spectrum and cross correlation function.

1. @ @
(ii)
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PART B — (5 x 16 = 80 marks)

A bin contains three different typés of disposable flashlights. The

probability that a type 1 flash light will give over 100 hours of use is
0.7 with the corresponding probabilities for type 2 and type 3 flash
lights being 0.4 and 0.3 respectively. Suppose that 20% of the flash
lights in the bin are typel, 30% are type 2 and 50% are type 3. then

(1) find the probability that a randomly chosen flash light will
give more than 100 hours.

(2) Given the flash light lasted over 100 hours, what is the
probability that it was a type j flash light j=1,2. (8

Find the 7" moment about the origin for the distribution with pdf
x,0sx<1 ;

of f(x)={2-x,1<x<2 , hence find the first three moments about
0, otherwise

mean. : (8)
Or

The diameter of an electric cable X is a continuous random
variable with pdf of f(x)=kx(1-x),0sx<1. Find

(1) thevalueof k.

(2) the cumulative distribution function of X .

®) P(X51/2/?13—<x<-§—). )

.
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A and Bare two independent witnesses in a case. The probabilities
that 4 and B will speak truth are X and Y respectively. If they

agree in a certain statement, then show that this statement true is

xy :
e 8
1-x-y+2xy ®

Find the moment generating function of binomial distribution and

hence find its mean and variance. (8)

Buses arrive at a specified stop at 15 minutes starting at 7 am. If

passenger arrives at the stop at a random time that is uniformly

distributed between 7 and 7:30 am, find the probability that he

waits

(1) less than 5minutes for a bus

(2) atleast 12 minutes for a bus; ’ (8
Or

Suppose that a trainee solider shoots a target in an independent

fashion. If the probability that the target is shot in any one shot is

< T,

(1) What is the probability that the target would be hit on 10t

attempt?
(2) What is the probability that it takes him less than 4 shots?

(3) What is the probability that it takes him an even number of
shots? : ®

The time required to repair a machine is exponentially distributed

with parameter %.
(1) ‘ What is the probability that a repair time exceeds 2 hours?

(2) What is the conditional probability that a repair time takes at

least 10 hours given that its duration exceeds 9 hours? (8)

3 , E 195
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If X and Y are two random variables having joint pdf

1 :
f(x)= —8-(6-—x——y),0<x<2,2<y<4’ find ®)
: 0, otherwise

(1) P(X<1nY<38) (2) P(X+Y<3)

The probability density function of the random variable (X,Y) is
e x50,y>0

given by f(x)= _, find the distribution
0, otherwise ‘
X-Y

. ®)

Or

If (X)Y) is a two dimensional random variables uniformly
distributed over the triangular region R bounded by y=0,x=3

and y=é§— . Find the Correlation coefficient 7, . (8)

A coin is tossed 10 times. What is the probability of getting 3 or 4 or
5 heads?, Using the central limit theorem. 8

The process {X(t)} whose probability distribution under certain

n-1
() n=:12..

y=l@ran™’ .
at

conditions is given by P(X(t)=n , show that

n=0.

1+at’

{X(M} ig not stationary.

An engineer analyzing a series of digital signals generated by a
testing system observes that only 1 out of 15 highly distorted
signals follows a highly distorted signal, with no recognizable signal
between, whereas 20 out of 23 recognizable signals follow
recognizable signals with no highly distorted signal between. Given
that only highly distorted signals are not recognizable , find the
fraction of signals that are highly distorted. (8)

Or‘
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u given by R(7)=

Customers arrive at a complaint department of a store at the rate of
5 per hour for ‘male customers and 10 per hour for female
customers. If arrivals in case follow poisson process, calculate the
probabilities that (1) at most 4 male customers (2) at most 4 female
customers will arrive in a 30 minute period. (8)

Show that a random process X(f)=Acoswt+ Bsinat, where 4 and

B are independent random variables with zero means and equal
variance is stationary in wide sense. (8)

The autocorrelation function of the poisson increment process is
o |zj>e

, prove that its spectral density
2 +i(1-—~‘:'), |ri<e
€

) .

is given by S(e)=27A28(a)+ 2450 (@€/2) (®)
€

Given a cross power spectrum defined as

ib
- Syy(@) = a+w—a), Bk , find the cross
0, othewise
correlation function. (8)
Or
Given that a process X has the autocorrelation

Ry (r)=Ae M cos(@y7), where A>0,a>0 and @, are real
constants, find the power spectrum of X(t). (8)

Consider a circuit with input voltage X(¢) and the output voltage
Y(). If X(¢) is a stationary random process with zero mean and
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function is H(a)=——, find the following,
1+iw
(1) The mean Y(2)

(2) The input spectral density function Sy ()
(3) The output power spectral density function Syy (@) . €2))





