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PART A - (10 x 1 = 10 Marks)

When X and Y are independent random variables My,y(t) = CO1-R
(a) Mx (t) My(t) (b) Mxy(t) (¢) Myx (1) (d) Mx (t) + My(1)
If the moment generating function of a binomial random variable X is CO1-R
of the form (0-4e* + 0.6)% then its mean is

(a) 16 (b) 16/5 (c) 16/3 (d) 14/16

If the joint probability density function of a bivariate random variable CO2-R
(X,Y) 1s f(x,y) =k, 0 <x<1, 0 <y <1, then the value of k is

(a) 1 (b) 4 (c)2 (d)3

When X and Y are uncorrelated random variables , the covariance of CO2-R
Xand Y is i.e., cov(X,y) =

(a) 1 (b) -1 ()0 (d) 0.5

If both parameter set T and state space S are discrete, then the random CO3-R
process is known as

(a) discrete random sequence (b) continuous random process

(c) discrete random process (d) continuous random sequence

Sum of two independent Poisson processes is a CO3-R
(a) Gaussian process (b) Poisson process  (c¢) Ergodic process (d) Binomial process
Auto correlation function is an CO4-R

(a) odd function (b) complex function (c) invalid function (d) even function



10.

11.

12.

13.
14.
15.

16.

If {X(t)} and {Y(¢t)} are two random processes then |Ryy ()| < CO4-R
(a) /Ryx (0)Ryy (0)  (D)Rxx (0) + Ryy (0)  (c)Ryx (0)/Ryy (0) (d)0

The convolution form of the output Y(t) of a linear time invariant CO5-R
system with the input X(t) and the system weighting function h(t) is

(@ J~_h) du O R Xt— @[ hWyt-wdu (@) X(t-
udau udu

When the auto correlation function of the random telegraph signal CO5-R
process is R(1) = a?e~?"I"I then its power spectral density is given by
(a) Y (b) 2 5(2) () 4a%y (d) 8(2)

4-}/2+ w?

PART — B (5 x 2= 10Marks)

If (AUB) = 2 ,P(ANB) = and P(B) = 5. find P(4) and P(B). COI-R
Find E(XY) wusing the joint probability density function f(x,y) = CO2-R
{8xy, 0<x<1;0<y<x

0, else where
Define Wide sense stationary process. CO3-R
Define the Power spectral density. CO4-R
Define the system function or power transfer function. CO5-R

PART - C (5 x 16= 80Marks)

(a) (1) A student buys 1000 integrated circuits (ICs) from supplier A, CO1 -App (8)

2000 ICs from supplier B, and 3000 ICs from supplier C. He
tested the ICs and found that the probability of getting a defective
IC given that it came from supplier A is 0.05, probability of
getting a defective IC given that it came from supplier B is 0.10
and probability of getting a defective IC given that it came from
supplier C is 0.10. If the ICs from the three suppliers are mixed
together and one is selected at random, what is the probability
that it is defective?

(i1) A random variable ‘X’ has the following probability function = CO1 -App (8)

Valuesof X |0 |1 |2 3 4 5 6 7 8

Probability |a |3a |5a |7a |9a |1la |13a |15a |17a
P[X=x]

1) Determine the value of ‘a’.
2) Find P[ X = 3]
3) Find P[0 < X < 5].
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(b)

17. (a)
(b)
18. (a)

Find the distribution function of X.
Or

(1) Obtain the Moment Generating Function of Binomial
distribution and hence find its mean and variance

(i1) The time (in hours ) required to repair a machine is
exponentially distributed with parameter A = 1/2 .

(1) What is the probability that the repair time exceeds 2
hours?

(2) What is the conditional probability that a repair takes at 11
hours given that its direction exceeds 8 hours?

(1) The two dimensional random variable (X,Y) has the joint
density function f(x,y) = x + 2y, x=012 ;y=012
(1) Find the value of k.
(2) Find the marginal distribution of X and Y.
(3) Find the conditional distribution of Y for X=x.

(1) If X and Y each follow an exponential distribution with
parameter 1 and are independent, find the probability density
function of U=X-Y.

Or
Two random variables X and Y have the following joint
probability density function
_(2=x-y,0=sx<1,0sy<1
fley) = { 0, otherwise

Find the correlation coefficient of (X,Y).

(i) Show that the random process X(t) = Kcos (wt + 0) is wide
sense stationary if K & o are constant and ‘0’ is uniformly
distributed random variable in (0, 27).

(1) If customers arrive at a counter in accordance with a Poisson
process with a mean rate of 2 per minute, find the probability that
the interval between 2 consecutive arrivals is (1) more than 1
minute (2) between 1 minute and 2 minutes and (3) 4 minutes or
less.

Or

COl1 -App

COl1 -App

CO2 -App

CO2 -App

CO2- Ana

CO3- Ana

CO3- Ana
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(8)

(8)

(8)

(8)

(16)

(8)

(8)



(b)

19. (a)
(b)
20. (a)
(b)

(i) A salesman territory consists of three cities A,B and C. He
never sells in the same city on successive days. If he sells in A,
then the next day he sells in city B. However if he sells in either B
or C, the next day he is twice as likely to sell in the city A as in
the other city. In the long run, how often does he sell in each of
the cities?

(i1) Consider the process X(t) = A cost + B sint, where A and B
are uncorrelated random variables each with mean 0 and
variance 2 .Show that the process X(t) is covariance stationary.

(1) Two random processes X(t) and Y(t) are defined as follows:
X(t)= ACOS(wt+ ®) ; Y(t) =B Sin(wt + ®) where A, B
and w are constants and ® is a random variable that is uniformly
distributed between 0 and 2m.Find the cross correlation function
of X(t) and Y(t).

(i1)) Find the power spectral density of a WSS process with

autocorrelation function R(7) = o2 cospr.

Or
(1) The power spectral density function of a zero mean WSS

. Find
0 else where n

R(7) and show also that X(t) and X (t + wi) are uncorrelated.
0

(i) If Ry, () = 2R, (1) — Ry (T + 2a) — Ry, (T — 2a),
prove that S, (w) = 4sin*awS,, (w).

process {X(t)} is given by S(w) = {

(1) Let Y(t) = X(t) + N(t) be a wide-sense stationary process
where X(t) is the actual signal and N(t) is a zero-mean noise
process with variance o and independent of X(t). Find the
power spectral density of Y(t).

(ii) If {X(t)} is a WSS process and if Y(t) = f_oooo h(u) X(t —

u du , then prove that the system is a linear time-invariant system.

Or
A Wide sense stationary process X(t) is the input to a linear
system whose impulse response is h(t) = 2e77¢t > 0. The
autocorrelation of the function of the process is Ryy(7) =
e~ *I"l Find the power spectral density of the output process Y(t).

CO3- Ana

CO3- Ana

CO4- App

CO4- App

CO4- Ana

CO4- Ana

COs5-U

COs5-U

COS -App
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(8)

(8)

(8)

(8)

(8)
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