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P4/RT-Ex-08-704 ex,_r C}
Con. 3496-08. [REVISED COURSE] CO- 2944
(3 Hours) [Total Marks : 100

N.B. : Answer any five questions.

1. (a) Give the following definitions of probability with the short comings if any — 8
(i) A — priori or classical definition
(ii) A — posteriori or relative frequency definition
(ili) Axiomatic definition.
(b) State and prove Bayes' theorem. 4

(c) In afactory, four machines Ay, A,, A3 and A, produce m %, 30% and 40% 8
of the items respectively. The percentage of defecti produced by them
\is 5%, 4%, 3% and 2% respectively. An item s Iect&) random is found to be
defective. What is the probability that it was p cqd by the machine A, ?

L 4
2. (a) Define discrete and continuous random VariaN e one example of each type. 10

Define Expectation of discrete random ari%a d continuous random variable.
(b) The joint density function of two co
0
*xy/8 5 Dcxee

Lo 1 0 otherwise <\
Find :(a) E(X) 0

random variables is given by 10

a
(b) E(Y)
(c) E(2X + 3Y).

3. (a) Suppose X and Y are fwo ra@flom variables. Define covariance and correlation 10
coefficient of X and héh do we say that X and Y are —

(i) Orthogonal

(i) Independe,

(iii) Uncorrel

Are uncorrel

(b) Prove — | < 0,0 10
If x, y are two random vartates with standard deviations o, and oy and if C
is the covariance between them.

4. (a) Define Entropy of a Discrete Random Variable. 2+8
(b) A random sample X has the following probability mass function.

X =x 1 2 3 4 5 6

X =1 38 | 38 | 18 |16 | 1/92 | A/32

Find the Entropy.
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The joint probability function of two random variables x an vy is given by —

(o
, c{xc +2 x=012
f(x, y) = J L y)

[ O otherwise vy = 1234

Find (a) the value of c,
(b) px =2,y =3)
(c) pix=1, y=2) and Q
(d) marginal probability functions of x angd v. ()
L 2
\Let f (xy) =1, O<lyl<x<t 4 10

Define a random process giving aex 10

Define (i) mean
(i) autocorrelation and
(i) autocovariance of & m process.

If X(t) is an ergodic p & show that S  (w) = IRXX(r)e—JWY dt where 10

—o0

=0 otherwise. \
Determine E(X/Y) and E (Y/X) E%

bging two instants of time.

Explain power s | density function. State its important properties and prove 10

process
(i) Poisson process
(iii) . Queueing system.

If x = cos 6 and y = sin 6 where 6 is uniformly distributed over (0, 2x). 10
Prove that -

(i) x and y are uncorrelated

() x and y are not independent.



