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Ufunction R(t) =25 +

10.

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

2 :
I f(x) = —};— » 1 <x <2 is the pdfof the random variable X, then find P[0 <x < 1].

. Messages arrive at a switchboard in a Poisson manner at an average rate of six
per h

er nour. Find the probability for exactly two messages arrive within one hour.,

. X and Y are random variables having the joint density function f (x,y) = 1(6 ~X-y),.
O<x<y, 2<y<4,thenﬁnd-P[X+Y<3]. _ 8

Find the acute angle between the two lines of regression,

Define Markov process. : : -

. State a_ny two prbperties of Poisson process.

Find the mean Square value of the random process {X(t)} if its autocorrelation
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PART -8B (5%x16=80 Marks)
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11. a) 1) For a uniform random variable X in the interval (a, b), derive the moment
generating function and hence obtain its mean and variance. (10)

i) Let X be the random variable that denotes the outcome of the roll of a fair
die. Compute the mean and variance of X. (6)

(OR)

b) i) Findthe moment generating function of Gamma distribution with parameters
K and 3, and hence compute the first four moments. . (10)

ii) A continuous random variable X has the densiﬁy function f(x) given by
f(x) = o ©.<x <. Find the value of k and the cumulative distribution
“+1 . _
of X. (6)(

12. a) Given f(x,¥)= % (x+y),0<x<202y<2 is the joint pdf of X and Y. Obtain

the correlation coefficient between X and Y.
| (OR) |

b) i) Let (X, Y) be a two dimensional non-negative continuous random variable

having the joint probability density function f(x, y) = 4%y eE+ 3’2), x>0,
y > 0, Find the probability density function of .,/Xz +Y2. D (10)
i) Find P[X < Y/X < 2Y] if the joint pdf of (%, V) is fx, y) = o), 0 S x <0,
0<y<ceo ‘ _ ‘ . . (8)
13. a) i) Prove that Poisson procéss is é Markov proceés. A (8)
‘i) A random process £X(t)} is defined by X(t) = A cost + B gintt, ~0o <t < w,

where A and B are independent random variables each of which has a value—2 . . -

- with probability % ‘and a value i with probability ?3— Show that {X()} is

not stationary in strict sense. T @

(OR)

| o b) i If X} and {Xy(®)} vepresent two independent Poisson processes with
~ pavameters At and Agt respectively, then prove that P[X;(t) =3/ 0+ Xot)=nj] .

A . : -
is binomial with parameters n and p, where P = L. o (10)
] . ?\:1 + ?\:2 : : .

- 11) -CO._nSider a "i‘and_dm process {X(t)} sich that X@) =A cOé -'(0313"-‘*;:9),'Whef_e__:_A:'_--i::_' R
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14. a) i) Considertwo random processes X(t) =3 €08 (ot+0)and Y (t) =2 cos ( ot + 0 - 3 ),
| ,

\ where O is a random vaviable uniformly distributed in (0, 2n). Prove that

i
\
|

JRxx (@ Ry (0) 2| Ry (0 |. | (10)
ii). Determine the autocoxrelation function of the random process with the power
spectral density given by Syx(@) = Sp | @ | < @y (6)
| OR) |
b) i) Given that a process {X(©)} has the autocorrelation function
Ryx(0)= Ao~o-1%! cos (0g T) where A> 0,02 0 and g are real constants, find

the power spectrum of X(5). | (8)
ii) The cross-power spectrum of real random processes X(t) and'Y(t) is given
by Syyl@) =2+ b, lol <1, Find the cross-correlation function. (8)

i = 7 e the power
16. a) i) Show that Syy(®) = | H(o) | 2 Syx (@), where Syx(®) and Syy(@) are the powe
spectral density functions of the input X(t) and the output Y(t) and H(w) 18

the gystem transfer function. _

i) Obtain the power spectral density function of the output process Y (&)}
corresponding to the input process {X(t)} is the system that has an 1mp}11$e
response h(t) = e Bt U(t). | | 8

. (OR) |
. b) Arandom process X(t) is the input to a Jinear system whose impulse response
is h(t) = 2¢7%, t > 0. If the autocorrelation function of the process is Ryx(¥) = e2itl,
determine the following _ :
The cross correlation function between the input process X(t) and the output
process Y ().

(8)

" and o are constants, and 8 is a uniform random variable distributed with - s

interval (-, 7). Check whether the process {X(t)} is a stationary Droness I R

®

wide sense.



