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Answer ALL questions

PART - A (10x2=20 Marks)

1. If a random variable X has m.g.f Mx(t) = 3/3-t, then find the standard deviation
of X.

2. If X and Y are independent random variable with variance 2 and 3, then find the
variance of 3X + 4Y.

3. Let X and Y have the joint p.m.f.

X
0 1 2
Y

0 0.1 0.4 0.1

1 0.2 0.2 0

Find PX+Y > 1).

4. IfZ=aX+DbY and r is the correlation coefficient between X and Y, then show that
c’=a’c?+b*c*+2abro 0,

5. For the sine wave process X(t) =Y cos® t, — o<t <eo, 0, a constant the amplitude
Y is a random variable with uniform distribution in the interval (0,1). Check
whether the process is stationary or not.
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6. Given that the auto correlation function for a stationary ergodic process with no
periodic component is Rxx (t) =25+ 4 /(1 + 612). Find the mean value and variance
of the process {X(t)}.

7. Check whether the function 1/1+412 is valid auto correlation functions.
8. Define power spectral density function of a stationary process.
9. Define a linear system.

10. Define a time invariant system.

PART - B (5%16=80 Marks)

11. a) 1) A continuous random variable X has p.d.f. f(x) = kx?¢™, x = 0. Find k, rth
raw moment, mean and variance. (8)

2) Let X be a random variable with uniform distribution in the interval
(- a, a). Determine ‘a’sothat P (-1 < X < 2)=0.75 and
P(IX| <1)=P(IX]| >2). (8)

(OR)
b) 1) The amount of time that a watch can run without having to be reset is a

random variable having exponential distribution with mean 120 days. Find
the probability that such a watch will have to be reset in less than 24 days.

Not have to be reset for at least 180 days. (8)
2) If X is the exponential distribution given by f(x) = e™ for x > 0 and zero
otherwise, then find the probability density of Y =/Xand Y=X2. (8)
12. a) 1) Find the correlation between X and Y, if the joint probability density of X
and Y is f(x, y) = 2 for x> 0, y > 0, x + y < 1 and zero otherwise. (8)
2) Calculate the rank coefficient of correlation for the following data : (8)

X: 68 64 75 50 64 80 75 40 55 64
Y: 62 58 68 45 81 60 68 48 50 70
(OR)

b) 1) The joint p.d.f. of a two-dimensional random variable (X, Y) is given by
f(x, y) = 4xy ¢ ***¥", x 20 and y 20 and zero otherwise. Find the
probability density function of U = (X2 + Y?*%. (8)
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2) The joint p.d.f. of the R.V(X, Y) is given by

f(x, y) = x(1 + 8y?)/4,0<x<2 and 0< y<1. Find the marginal density function
of X and Y, conditional density of X given Y and
P (/4 <X < 1/2/Y = 1/3). (8)

13. a) 1) Consider a random process {X(t)} defined by X(t) = U cost + V sin t when U
and V are independent random variable each of which assumes the values
— 2 and 1 with probabilities 1/3 and 2/ respectively. Show that {X(t)} is wide

sense stationary and not strict sense stationary. 8
2) Define random telegraph process. Prove that it is stationary in the wide
sense. (8)
(OR)

b) 1) Suppose that X(t) is a random telegraph signal process with E[X(t)] =0 and
R(1) = e, Find mean and variance of the time average of X(t)

over (-t 7). Is it mean ergodic ? (8
2) Suppose X(t) is a normal process with mean (t) = 3 and

C(t,, t,) =4 e %% (It, —t,|). Find the probability that X(5) < 2

and |X(8) -X(5) | < 1. (8)

14. a) 1) If the process {X(t)} is defined as X(t) = Y(t) Z(t), where {Y(t)} and {Z(t)} are
independent WSS process, prove that Ry =Ry, (7) R,,(7) and

Sx(W) = (12 7) [ 84y () S(w—0a)dor - - (8)
2) Show that the spectral density function of a real random
process is an even function. (8)
(OR)

b) 1) The power spectral density function of a zero mean WSS process {X(t)} is
given by S(w) =1, |w| < w, and zero, otherwise. Find R(t). Show also that

X(t) and X(r+i}are uncorrelated. £))
: w,
2) Define cross correlation function and write its 4 properties. (8)

15. a) If {X(t)} is a WSS process and if Y(t) = T h(u) (x (t- u))du, then

Ryy(z) = Rxx(t)*K(1), where K(7) h(t)* h_(it) = T h(u)h ((t+ u))du. (16)
(OR) -

b) If the input to a time invariant stable linear system is a WSS process, then
show that the output will also be a WSS process. (16)




e

s O = {LX]E diiw gsmoong mmm:wmmmm ef i
K To sgarova wnu o) Yo ennsiiay Dy s batl 1 = ol
%) © spibpunptey et A0 el 47 3 w0

! ‘ a5 = (R e it wiwoony fesion & o G0 weoquu® 1 |

nmuwwm -l >
3] N _lalﬂ'lill—{l]mm ’

e OS] b (1Y) omchn (DS U = (K s rvcaii e ) iy g M 18 G B,
g wmw-m,aummwwm

) ' m--«w,.ai (% S01= (e
arodhetary bswn o Yo ok tizamd Ltdregs sils Tnils wad® (&
(& L. ke oo e sk d

-tm-ammm-mmmmmﬂm.mm:n il
1ed oale woil® ()8 Boi® sirvrredio oime bes w > v A = i@ ol navly

) “ sz{e—w K bas (X
W ety & i gtiw e norf axebaluros errmlsil- - oo -
el gkl sn <0} b w M{ = U U b seescnng W w #d OF T 1w A&
@ bt g0 Aund | = (ol 08 i e G (il
88

: anlt suincng BEVY 5 vi:asbugs munni) wltius Sresinaved seads s 2 dugniuds 1 Gl
a1) . mm-mmmmwmdmmm




