15.

)

@

()

(ii)
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(i)

The autocorrelation function of the random telegraph signal process

is given by R(r)= a2e 7 Deter nune the power spectral densﬂ;y of

the 1andom telegraph signal. . . _ o (8)

Fmd the mean square Value of the processes whose power spectlai ,
- density is given by Sy () =1/(@" +100" + 9) | (B

Let X(z‘.) be'the input voltage to a circuit and Y{f) be the output
voltage. {X()} is a stationary random process with g, =0 and

Ryy()=e~¥. Find 1, Syy(a) if the power transfer function is

' H((a):r——}?——. _ . | : T (8

R+ilew

If a system is euch that its input’ X(¢) and its 0ut}3ut Y({) are

‘related by a convolution 1nteg1a1 prove that the system is a linear

time mvauant system N s . (8)

Or

1

A 1andom process X(t) is the mput fo'a linear system whose nnpulse

response is given by h(t) 2et, t20.1If the autocorrelation functmn of .

functlon Rw(z') and RYY(r) between the input process X (t) and the .

~2]z|

~the process X(f) is Rﬁ(r)“e , determine the cmss conelatlon

output plocess Y(t) ' : . (16)
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PARTA-— (102 =20 marks)
: Prove that P[X =x]= ——(1/ 3)': x=0,1,2, ... is a probability mass functien‘ ofa
discrete random vanable X. o

Find the mean of the random variable X whose moment genelatmg functlon is

gwen by —~—(2t + 1)

The equations of two regression lines of rendem- variables X, Y are
4x -5y +33=0, 20x-9y~107=0. Find the mean values of X and Y.

(r +y ) ! S0 . o
Find the Value of k if f(x y)= kxye x =0, y _(_) is a joint probability
0; otherwise . =~ . ' ‘

densﬂ;y functlon of (X, V).

Give an example of an evolutionary process.

- State any two properties of a Poisson process.

kS

- Prové that the auto correlation function is an even function of 7.



10.

11.

12.

Compute the mean value of the 1andom process {X (!)} whose autocouelqtmn

functmn is given by R(x)=25+4/0+ 61‘2)

Check whether the function ¥(¢) = x%(¢) is linear.

When is a system said to be stable?

(a)

(b)

@)

[0

(i)

®

(i)

®

)

PART B — (5 x 16 = 80 marks)

e

Find the mean and variance of the random 'variable X if the
-probability density funcetion of X is given by

¥ O<w<l _ :
flx)y=42-x : 1<x <2 . ' : 8

0 ot_,he.rwise ,

Fmd the moment genelatlng funetion of the Pmsson dzstnbutwn

" ..and hence find’ 1ts mean and variance. - {8)

' Or .
The mileage which car owners get with a certain kind of radial fire
is a random variable having ait.exponential distribution with mean
40,000 km. Find the probability that one of these tires will last at

least 20,000 km. Also find the pmbabﬂlty that one of these tires will
last at most 30 000 km : _ L (8)

State and .prove t_he memory less property of Geometric
distribution. : : o ' 8)

_"Flnd the malgmal dénsity functzons of X and Y if the 301111;

pr 0bab1l1ty dellSlty function is

‘ Z(2x+3y); O<a<i O<y<l. S
f(x, 3)= 5'(-. )i 0se J O ®

10 i otherwise.

Calculate the coefficlent of correlation between the vauables Xand
Y from the data given below _ S - (8)

X 64 65 66 67 68 69 70
Y 66 67 65 68 170 68 72

Or N
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13.

14,

)

@

(b)

.‘(a) ’

®

(i)
(1),

i)

)

(i)

@)

(i)

If X'and ¥ each follow an exponential distribution with parameter 1

_and are mdependent find the plobablhty density function of

U=X- Y o _ : (8)
Find E(XY) if the jcﬁnt' probability dénsity”ftin'cﬁon of two
dimensional  random. variables® (X,Y) - is. given by

flx, y)=24y(1-x) i 0<y<x<l. S T ®)

. . A
“Calculate " the autocorrelation - function of the . process

X(ty=Asin(wt +6), where A and @ are constants and & is

unifbrnily distributed random _variable in (0, 27). (8)

A radioactive source emits particles at a rate of 6 per minute in

- accordance with Poisson process.. chh particle emitted has a
piobablhty of 1/3 ‘of being 1eco1cled Find the pmbablhty that

pd1t1cles are 1e001 ded in 5 nunute peuod : - : (8)

Or

- Two random processes S X(@) and Y() are defined by

X(t)= Acost+Bsint and. Y(t)=Bcost— Asint. Find the _crosé,

“correlation function of X(#) and Y(¢) if A and B are uncorrelated-
. random variablés with zero means and the same variance. = = (§) |

A man e1the1 drives a car or catches a train to £0 to ofﬁce e"lCh day.

He never goes two days in. a row by train but if he drives one. day,

then the next day he is just as likely to drive again as he is to tr avel

by train. Now suppose that on the first day of the week, the man

tossed a fair die and dvove to work if and only if 6 appeared. Find
the probability -transition matrix. Obtain the pmbabﬂlty:that he
takes a train on the third day. - _ , (8)

Using the autocorrelation function

Ry (7) =759 1 25 ¢05(207) + 49,

find the mean, mean square value and the, variance of the random
process, L : ' . ' . : (8

Two random | processes . {X (1)} 7 and {Y(t)} are defined as

A(t) Acos(wt+89) and Y(i)= Bsm(a)tJrG), where A, B, w are

constants and @ is uniformly distributed reandom variable in
{0, 27[)_. Find the cross correlation function of {X (th and YO . (8)

F

Or
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