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Answer any five questions.
2°364aS 30 P

1. (a) IfAand B are independent events, then prove that P(A » B) =P(A)- P(B) and 5

if A and B are exclusive events, prove that P(A N §) =P(A).

(b) State and explain with an example — 5
(i) Conditional Probability
(i) Baye's Theorem.

(c) For a certain binary communication channel, the probability that a transmitted 10
‘0" is received as ‘0’ is 0-9 while the probability that a transmitted ‘1’ is
received as ‘1’ is 0-8. If the probability of transmitting ‘0’ is 045, find the
probability that —

(i) a1 is received

(i) a 0 is received
(iii) a 1 was transmitted given that 1 was received
(iv) a 0 was transmitted given that 0 was received.

2. (a) Define probability density function. State and prove properties of probability 5
density function.
(b) Define and give example of expectation of continuous and discrete random 5

variable.
(c) Consider the random variable x with p.d.f. f,(x) given by — 10
f(x)=A(1+x) ; -1<x<0
=A(1-x) ; 0<x<1
s Sy PHE 1 SUNes

() Find A and Plot f,(x)
(i) Find f,(x)
(iif) Find point b such that —

P[x > b] =%P[xsb]

3. (a) If Xis Poisson distributed random variable, find moment generating function 8
(M. G. F.) and characteristic function.
(b) Define the characteristic function ¢, (w) of random variable X. 12

i o

Show that ¢,(w) can be expressed as x(W) = 2. M

dn

1 :
Where my, = — [ ¢x(w)} is the nth order moment of r.v.x.
y

w=20
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4. (a)
(b)
(c)

5. (a)
(b)

6. (a)
(b)
(c)

7. (a)

(b)

If X is continuous random variable and Y = g(x) is strictly monotonic function\sﬁ

of X, then prove that f (y) =% (X)

If probability density function of X is f (x) =e™ ; x>0 5
Find the probability density function of Y = 3.
The joint probability density function of two random variables is given by 10
fey X ¥) =16 659 x> Q, ¥y
= 0 : else
(i) Find the probability that —
1<x<2 and 0:2<y<03
(ii) Find the probability that —
x<2 and y>02
(iif) Find the marginal probability distributions of x and y.

If two random variables are independent and if z = x + y, then prove that probability 140
density function of their sum is given by convolution of their density functions.

If x and y are two independant exponential random variables with probability 10
density functions :

Lo D0 sitdh otk a it
= 0 S 2=

and f,(y) = 3p-- . y>0
R T ¥=9

Find the probability density functionof z=x +y.

Consider the process x(t) = A cos wt + B sin wt, where A and B are uncorrelated 8
random variables with mean zero and variance 1 and w is positive constant.
Show that the process x(t) is covariance stationary.
Define : [

(i) Mean

(ii) Auto correlation and

(iii) Auto covariance of random process.
Prove that if input to LTI system is w.s.s. then the output is also w.s.s. 6

Explain power spectral density function. State its important properties and prove 10
any one property.
Explain in brief : 10
(i) M/ M/ 1 Queue
(ii) Poisson process.




