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PART - A (10 x2 =20 Marks)
Answer ALL Questions 

##i:r,
1. State any two properties of moments. z,Kl'col

2. The time in hours to repair a machine is exponentially distributed with 2,K3,cot

parameterZ:li3. What is the probability that the repair time exceeds 3

hours?
3. If X and Y are independent then show that Cov(X,Y) :0. 2,K1,co2

2,KI,CO24. State central limit theorem of Lindberg-Lely's form.

5. Compute the mean of the random process X(t) whose auto correlation 2,Kj,cos

function is given by Rxx (r ) :25 + --!--' 
1 +612

State any two properties of power spectral density.

Suppose that customers arrive at a bank according to
with a mean rate of 3 per minute. Find the probability
interval of 2 minutes exactly 4 customers arrive.
Define Markov chain and one-step transition probability.

What is unit impulse respo{lse of a system? Why it is called so?

6.

7.

8.

9.

10.

2,Kt,CO3

a poisson process 2,Ki,C04

that during a time

2,il,C44

2,K2.CO5

2,K2,COS

If the input and output of the system y tD = j_

sense stationary processes, how are their power
related?

h(.u) X (r - u) du are wide

spectral density function's

PART-B(5x16=80Marks)
Answer ALL Questions

11. a) Arandom variable Xhas the bllowin ility firnction:

X: 0 1 2 3 4 5 6
n

Y: 0 K 2K 2K 3K K 2K, 7K,+K

Find (i) K (ii) P(x < 6) (iii) P(x > 6) (iv) P(0 < x < 5)
(v) distribution function of X (vi) Var{3 X - 4)

OR
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b) Buses arrive at a specified stop at 15 min. intervals starting at1 a.m, t6,K3,cotthat is . they a*i,u,e at 7 ,7 :r 5 ,7 :4s and so 
",, 

. liin. passenger ar.rives atthe srop at a random time that is uniformly ilririrrr.a between 7 and7:30 a.m. find the probability that he *"fi. iriLr, ,rr*, 5 min for a busand (2) at least l2 min for a tus.

12. a) If the joint p.d.f of (X, y) is given by t6,Ki,c02f(x'y) --'1/ for a < *,y < I., find the correration coefficientbetween X and,y.

ORb) If &, x2,x3,....xn are poisson variates with param eter ),= 2 , use t6,K3,co2
centrar rimit theorem to estimate p(Lz,iil;160), where s,. =X1+ X2 + ... + X,. and ru =75_

13. a) Show that the random process
uniformly distributed in g,2r)

1

J @) = 
Zr,0 

< d <2n is (i) First

wide sense (iii) Ergodic.

14. a)

15. a)

X(t) : cos (r + O) rvhere O is
with probability density function

order stationary (ii) Stationary in

t6,K3.CO3

b)
OR

A random process {X(t)} is given by X(t) : A cospt + B sinpt, where t6,K3,co3

l:Xr, Pr,"*:ll:tendent .urdo* uu.i"Ur., ,u"n irrli E(;i: E(B) = s
and E(A") : E(B') = o2.Fid the power spectral density orine process.

Suppose that customers arrive at a bank according to a poisson process t6,K3,co4
with a mean rate of 3 per minute" Find the probab}iytrralJ*irg u
time interval of 2 minutes

(i) exactly 4 customers arrive.
iii) more than2 customers arrive.
(iii) atmost 2 customers arrive.

OR
A fair dice is tossed repeatedly. If Xn denotes the maximum of the t6,K3,co4
numbers occurring in the first n tosses, find the transition probability
matrix P of the Markov Chain {X,}. Find also p{Xr:6;. r'vv*v't'Lr

A random process X(t) is the input to a linear system whose impulse t6,K3,co|
response is h(t) :2e-t,tl0. If the autocorrelation function of the process is
R xx ( c): g-2:t', determine the cross correlation function between the
input process X (t) and the outpur process y (t).

OR

b)

b) If the input X(t) and the output Y(t) are connected by the differential t6,K3,cos

equation , d2G)
; +-1,,(1) =x(r).prove that they can be relared by

means of a convolution type irrtegral. Assume that x (t) and y (t) is zero
for tS 0.
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