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Answer All Questions
PART A (10x 1= 10 Marks)
. If var(x) = 4 then var(3x+8),where x is a randeaniable is
a) 36 b) 64 c)9 M 6
. A box contains 4 bad and 6 good tubes. Two e/ out from the box at a time one of
them is tested and found to be good. What is thbalility that the other one is also good?
a) 2/3 b) 1 c) 1/3 d) 3/6
. If X follows poisson distributions with paramete= 1/2, then the mean and variance of X.
a) Mean =var =1 b) Mean =var =1/2 c) Mean =var =0 d) Mean =var =2

. The mgf of geometric distribution is

t

@) 3 by & d) (q+o¥

. Two random variables are said to be uncorrelftsairelation coefficient is ----------------- .

a)l b) 0 c) c(x,y) d) -1
. The regression coefficient of the line y on x is
ar? by & oy d) ox
OX oy
. The mean of the poisson processes.
a b) p/q cit d) 1%.

. The random processes is a random variable vibich--------

a) dependent on time b) independent on tiQ)elependent on sample d) indepent on space
9

. The mean of the stationary process {x(t)}, whA&H- is given by Rf) =16 e is
a) 16 b) 4 c) 9 d) 3
10. The power spectral density of a real valuedoanprocess is -------- function of frequency.
a) even b) odd c) harmonic dutar

PART B (10 x 2 = 20 Marks)

11. State Bayes theorem.

12. If A and B are events with P(A) = 3/8, P(B) =a¥d P(& B) = ¥a. Find P4 N B).
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13. State any two properties of normal distribution

14. Find the mgf of uniform digit its pdf is f(x) H2a, -a<x<a

15. State central limit theorem.

16. If two random variables X and Y have pdf f(xgyke~?**¥) | x , y> 0. Find k.
17. Write the classification of random processes.

18. When a random process said to be ergodic?

19. State wiener- khinchine theorem.

20. Define memoryless system.

PART C (5x 14 = 70 Marks)

21.a) (i) An urn contains 10 white and 3 black ©afinother urn contains 3 white and 5 black
balls.Two balls are drawn at random from the fust and placed in the second urn
and then 1 ball is taken at random from the latéinat is the probability that it is a
white ball?

(i) Let the random variable X have thtd p
%) {%e‘x/z x>0
0, otherwise

find mean and variance of X.
(OR)
b) (i) A continuous random variable X has i f(x) = k€ €* x>0 . Find the ¥
moment of X about the origin. Hence find the meaa @ariance of X.
(i) If A and B are independent eversrt
1. A andB are independent.

2. A and B are independent

22. a) (i) Derive the poisson distribution as aitiimg case of binomial distribution.
(ii) Find the mgf, mean and variance gb@xential distribution.
(OR)
b) (i) X is a normal variate with mean 30 ata@ndard deviation 5. Find the following
1. P(26X < 40) 2.P(% 45)
(i) Six dice are thrown 729 times. Hovamy times do you expect atleast 3 dice show a
5 or6?
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23. a) (i) The joint probability density functiorf @ bivariate random variable (X, Y) is

f(x, y) = {k(x +5) 60;};:‘/‘/22 <y<2 ,where k is a constant.
1. Find k 2. Marginal pdf of X

(i) The two lines of regression ane 8 10y + 66 = 0, 40x — 18y — 214 = 0. The
variance of x is 9.Find 1. The mean values of xyand
2. correlation coefficient between x and y.
(OR)
b) (i) Three balls are drawn at random withreplacement from a box containing 2 white,
3 red and 4 black balls. If X denotes the numbewtute balls drawn and Y denotes
the number of red balls drawn, find the joint proitity distribution of (X, Y).
(i) The life time of a certain kind electric bulb may be considered as a random
variable with mean 1200 hrs and s.d 250 hrs. HAuedprobability that the average
life time of 60 bulbs exceeds 1250 hrs using cétitrat theorem.

24. a) (i) Show that the random processes x(tcesAt +Bsint where A and B are random
variables is wss if 1.E(A) = E(B) = 0 2. E{p= E(B?) 3.E(AB) = 0.
(i) Prove that the random process {X@®ith constant mean is mean ergodic if
limy . — [ [1 c(ty, t;) dty dt, = 0.
(OR)
b) (i) Find the matrix of the states 0,1,2le¢ markov chain with the tpm
0 1 0
P= (1/2 0 1/2)
0 1 0
(i) Show that the sum of two independasisson processes is a poisson processes.

25.a) (i) Define autocorrelation function. Fintlet mean and variance of {X(t)} for

Rxx(T) = (6)

(i) The cross power spectrum of meadom processes X(t) and Y(t) is given by

2572436
6.2512+4

jbw

$ (©) :{O“‘V, jol<1 €)

,0.W

Find the crosscorrelation fuaoti
(OR)
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b) Let {x(t)} be a WSS random input procéssan LTI system with impulse response h(t)
and let {y(t)} be the corresponding process. shat t

Ruy( 7) = R( 7) * h(7)

Ryy(7) = Ry(7) * h(~1)

Siy(®) = Sx(w) H(w)

Sy(®) = Sx(®) H (o)

w0 NP
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