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~1

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Let. Ay and A, be events such that P(A)=06,P(A,)=04 and
PlA WA;)=0.8.Arc A, and A, independent?

. , . . 206 1)
A discrete random variable X has moment generating funclion M ) =e o

Find E(X), Vur(X) and P(X =0).

Let X and Y be two discrete random variables with joint probability mass

a2y
i — x=1,2, v=1,2
function P(X =x,Y =y) = J 2t J

18
]O, otherwise.

Find the marginal probability mass function of X and E(X).

State the central limit theorem for independent identically distributed random

variables.
Deline Binomial process and state its properties.
Let X(1) be a Poisson process with rate 4. Find K(X () X{(1 4 7)), where 7> 0.

The  random  process X)) has  an  autocorrelation  function

Ry (7)o 184
G+

[1+410s (120)]. Find E(X {3 and E(X 04N,




10.

11.

If R, (7) is the autocorrelation function of a stationary process, prove that it

1s an even funetion of 7.

A wide-sense stationary noise process N(#) has an autocorrelation function

Ry () = Pe%M, —e <7 <, with P as a constant. Find its power density

specirum.
State and prove any one of the properties of cross-spectral density function.

PART B — (5 x 16 = 80 marks)

(@) (1} In each of the following cases M, (t) the moment generating

function of X is given. Determine the distribution of X and its

mearn.

1 7
(1) M) :(Ze’ +3/4}

ﬂl i
2 - T e———
(2) M. [/, J

L —

(ii) If a random variable X has geometric distribution, i.e.
P(X=x)=pg* ', x=1,23, -, where g=1-p and 0 < p <1, show
that P(X >x+y/X >y} =P(X > x).

(1i1) The average IQ score on a certain campus is 110. If the variance of
these scores is 15, what can be said about the percentage of

students with an IQ above 1407
Or

tby (1) If X is a continuous random variable with p.d.{.

Jx, O0<x <1
flx) = 13/2 (x—1)*,1<x <2

0, otherwise,

find the cumulative distribution function ¥(x) of X
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(i1) If Xis a continuous randem variable having the p.d.f.

2¢, 0<x <1

0, otherwise,

ﬂx)rz{

and ¥ = ¢ ¥, find the p.d.f. of the random variable Y.

(iii) Find the moment generating function M (1) of the R.V. X having
the p.d.f. i

e x50

L
flx)=:2
0, otherwise.

Find £(X) also.

12. (@) () Find P(X > 2/Y <4) when the joint p.d.f. of X and Y is given by

e Y x>0, y20

g(x,y)={o

otherwise.

bl

(i1  Let X and Y be non-negative continuous random variables having

the joint probability density function

ey

Flx yl) {4:@1 e s, y >0

, otherwise.
Find the p.d.f. of U =vX* +V7? .

Or

(b) (1) Hthe joint p.d.f. of X and Y is given by

Cbv)
g(x,y)rje ’ lzo’y?o
10, otherwise,

then

(1} find them.p.df of X
(2)  find the m.p.d.f. of ¥
(3} Are X and Y independent RVs? Explain.
(4) Find PIX >2,Y «<4)

6y Find P(X >Y).

3 P 1305




13, (a)
()

14, (a)

' 2-x-yfor0<x<1,0<y<1
(1) [ff(x’y)ﬁ:{o X -y lor x =1, y

elsewhere,

1s the joint p.df of the random variables X and Y, find the

correlation coefficient of X and Y.

(i) Show that the random process {X(1)} where X{t)=Acos(wt +8)
with A and w are constants and & is a uniform random variable
over (-7, 7), is wide sense stationary (WSS)

(i)  Suppose X(¢) is a random telegraph type process composed of

pulses of heights +1 and -1 respectively. The number of transitions
4%

e

{1) Classify the above process (2) Whether X(¢) is ergodic? Explain,

of the { axis in a time 2 is given by P(% transitions) =

Or

(i) Prove that the difference of two Poisson processes is not a Poisson

process.
(i) Show that the random process  X(¢)=cos(t+¢) where ¢ is

uniformly distributed over (0,27) is

(1) First order stationary

(2)  Stationary in the wide sense.

FTL‘
Given the random procoss X(t)= Z Aw g U =nb+¢) where

[ 431

(1, O<i<i

g‘([} = d )
) JKO, otherwise.

Here ¢ and Avs are independent random  variables with density

functions O, (e} = % d<er<h and 5,:1,, (ex) =: i— Ha -1+ ; Oler+1) and the

Joint probability mass function for the A, s ig given by
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An+1

ml +1

-1 1/4 1/4

+1 /4 | 1/4

Find the autocorrelation function Ry (ryin 0<7<b.

Or

(b}  Given X{(n)= Z X, &n — k) where the joint probability mass function for
I

the random variables is given by

-(Yiwl
Xf.’ f) 1
0 ( 0.2 | 0.3
1 103 ] 02|

Find the autocorrelation function R, () for £=0,1,2,3 and covariance
function Cy (&) for & 0,1,2,3.
15 (&) (1) If the power spectral density of a WSS process is given by

[J—J(a —le ), |w| <a
SWi=-qu

0, }wl > (.
[Find the autocorrelation function of the process.

(1} Show that in an input-oul system the energy of a signal is equal to

the energy of its spectrum.
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(b}

(1)

(ii)

2

r

The auto correlation function of a signal is R, (7} = e 2 , where £
1s a constant. Find the power spectral density and average power.

A wide sense stationary random process X(¢) with autocorrelation
function Ry (r)=A e_aM where A and « are real positive

constants, is applied to the input of an linearly time invariant

¢ >0, where b is a real

system with impulse response h(t)=e¢
positive constant. Find the spectral density of the output Y () of the

system.
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