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ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

If A and B are independent events prove that A and B
are also independent events.

If a continuous random varviable X has probability density
I
—2<X <2

function- f(x) :J4 <A<

. find P (|X]| >1).
[0 otherwise

Find the parameter p of a binomial variable X given n =6
and 9P(X=H=P(X=2)

Suppose the probability density function of X is
2x0<x<1 i 5 .

flx)= . find the probability density function
0,0therwise

of Y=3X+1

Prove that Cov (aX,bY) = ab Cov (X,Y) where a and b are
constants.

1f the joined pdf of (X,Y) is given by f(x,y) =k, D<sx<y<2.
Find K.
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11.

Define Markov process.

Prove that the difference of two Poisson process is not
Poisson process.

State any two properties of power density spectrum.

If X(t) is a wide sense stationary write a cross correlati
and hence prove that cross correlation function depen
on T and not on time t.

PART—B (5%16=80 marks)

(@) @ IfE;,EzEs.. Enare the n events and let  (
A be an event such that A is contained in

\J/E,. find P(A) and also P(EVA)

(i) The probability density function of X (

-6l

isf(x):’)—[)e ¢ w0 < x < oo find the

moment generating function and mean
and variance.

Or

®) () If a continuous random variable X has
probability density function

:
oy =0 E <3 50g e value of k.
0.othewise

P(1<X<2), P(X>2) and also the probability
distribution function.
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Using moment generating function show
that r' moment for f{x) = ¢ e, X>0, c>0

Lol
18 -

Fit a Poisson distribution for the
following data:

X0 1 2 3 14

f 1123159 |14 |3 1

Given Y = sinx, x is uniformly distributed
over (0. 2m) find the probability density of
Y.

Or

State  memory less  property of
exponential  distribution. Find the
probability that a shower will last for at
Jeast one minute. Given that the length of
the shower in a tropical island in a rainy
season has an exponential distribution
with parameter 2, time being measured
in minutes.

In a normal distribution 31% of the items
are under 45 and 8% are over 64, find the
mean and standard deviation,
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(@)

9]

(@)

The joint probability mass function of (X, Y) is
given by p(x, y) = k(x+y), x = 1,2, 3 and y = 1,2.
Find k, marginal probability functions,
conditional  probability function  P(Y/X),
P(X=2/Y<2). Are they independent?

@

(i)
@

(i)

Or

If the joint probability density function of
P x+y,0<x,y<l
&Y) is given by f(x}= .
0,otherwise

find the coefficient of correlation of X and
Y.

State and prove central limit theorem.

If X(t) = Ycoswt + Zsinwt, Y and Z are
independent such that E(Y) = E(Z) = 0,
E(Y?) = E(Z2 ) = ¢% @ is constant. Prove
that {X(t)} is a SSS of order 2.

Define Homogeneous Markov chain. Also

evaluate P(2), P(3), P(4)...,.P(10) for the

given homogeneous Markov chain given

the transition probability — matrix
(0.1 06 03

P(1)=|05 0.1 04| Find also the
01 02 07

probability of each state in every step of
transition. Assume the initial probability
of the states as 0.5, 0.3 and 0.2
respectively.

Or

(16)
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The process {X(t): t€ T} has probability
distribution

G
ey
P(X()=n)= Show

ar
,n=0
V+at

that it is not stationary.

If { N(t): te T} is a Poisson process then

prove that the auto correlation coefficient
f

between N(t) and Nt+1) is (LJZ
i+s

Find the rms bandwidth and hence Wims
where the power spectrum

Py (@)= % , 6-dB bandwidth is

(5]

10 radians /sec.

If the power spectrum density of a WSS

b
N —{(a —‘w
process is Y (w)=1a

<
Mol <a find
0,0therwise

the auto correlation function.

Or
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Prove that the power density spectrum (16)
Yil@) = Yaw) |H()I?, where [H(@)? is the
power transfer of the system and hence find

Hi(w) for the following network:
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