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PART A - (10 x 2 = 20 marks)

1. Define Random Variable, and its classification.

2. Find the mgf of geometric distribution.

3. The joint pmf of two random variables X and Y is given by

PX,Y (X, )=
kxy

'
2' 3; y =1' 2'-3

{0 ,

x =1otherwise.

Determine the value of the constant k .

X
4. The joint pdf of a random variable (X ,Y) is f, ,(x, y) = xy2

8
+ - , 0 < x 2,

2

0 y 51. Find P{X < Y}.

5. Define a Markov process.

6. Prove that the sum of two independent Poisson processes is a Poisson process.

7. Find the variance of the stationary process {X(0} whose auto 'correlation
function is given by Rxx(r). 2 + 4e-211-1 .
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8.  Prove that for a WSS process {X(t)}, Rxx(t, t + r) is an even function of r

9. Check whether the system Y(t).= X3(t) is linear.

10. Compare band -limited white noise with ideal low-pass filtered white noise.

PART B - (5 x 16 = 80 marks)

11. (a) (i) The members of a girl scout troop are selling cookies from house to
house in town. The probability that they sell a set of cookies at any
house they visit is 0:4.

(1) If they visit 8 houses in one evening, what is the probability
that they sold cookies to exactly fiVe of these houses?

(2) If they visited 8 houses in one evening, what is the expected
number of sets of cookies they sold?

What is .the probability that they sold their set of cookies
atmost in the sixth house they visited? (8)

Suppose X has an exponential distribution with mean equal to 10.
Find the value ofx such that P(X < x). 0.95. (8)

(3)

Or

(b) (i) If the moments of a random variable X are, defined by .E(X'') = 0.6,
r 1, 2..: then show that P(X = 0) = 0.4, P(X 1) = 0.6 and
P(X2)=0.

(8)

(ii) Find the probability density function of the random variable y = X2
where Xis the standard normal variate. (8)

12. (a) (i) The joint pdf of a two dimensional random variable (X, Y) is given
2by f(x,=xY2 4--xA , 0 sx 5 2, 0

8

ComPute,P(Y <1/ 2), P(X > llY <1/2) and P(X Y 1). (8)

(ii) If the independent random variables X and Y haYe the variances
36 and 16 respectively, find the correlation coefficient
between (.7( + Y) and (X -Y). (8)

Or
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(b) If X and Y are independent random variables with probability density
functions fx(x) = 4e -4x, x z 0; fy(y) = 2e -2Y, y 0 respectively, then

(i) Find the probability density functions of U =
X

X + Y,
and V = X + .

(11)
(ii) Are U and Vindependent? *(2) _ _

(iii) What is P(U > 0.5) ? (3)

13. (a) (i) Define a semi random telegraph signal process. Prove that it is
evolutionary. (10)

(ii) Mention any three properties each of auto correlation and of cross
correlation functions of a wide sense stationary process. (6)

Or

(b) (i) A random proceSs X(t) defined by X(t)= A cost + B sin t; co < t <co

where A and B are independent random variables each of which has
1a value -2 with probability
3

and a value 1 with probability-2 .

3

Show that X(t) is a wide sense stationary proeess. (8)

(ii) If X(t) = Y cos w t + Zsin 3 t , where Y, Z are two independent

normal random variables with E(Y) = E(Z) = 0, Var(Y)= Var(Z) = o.2

and w is a constant, 'prove that X(t) is a strict sense stationary
process of order 2. (8)

14. (a) (i) Consider two. random processes X(t) = acos(cot + 0), and
Y(t) = 2 cos(cot+ 0), where 0 is a random variable uniformly
distributed over (0, 2r). Prove that Rxy(r) 51IRxx (0) Ryy (0) . (8)

Find the' power spectral density of a random signal with auto
correlation function e-Alrl . (8)

Or

(b) The power spectrum of a wide sense stationary process X(t) is

given by S(w)1xx= . Find the auto correlation function. (8)
_ (1+w2)

(ii) Find the cross correlation function corresponding ta the cross -power

density spectrum Sxy(w)= 83
, where a > 0 is a constant. (8)

(a + jw)
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15. (a) If X(t) is the input voltage to a circuit (system), Y (0 is the output
voltage, {X (t)} is a stationary random process with = 0, and

R (r)= r I then, find p , S (w) and Ryy (r), if the power transfer

function is H(w) = RR

+ law
, Y (t)= f h(a)X(t - a)d ix .

CO

-CO

Or

(16)

(b) (i) If the input to a time -invariant stable linear system is a wide sense
- process, then show that the output also is a wide sense process. (8)

T

(ii) 'If the output of the input X(t) is defined by. - f X(s) ds
t -T

then show that X(t) and Y(t) are related by means to convolution
integral. Also find the unit impulse response of the system. (8)

4 73769

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com

