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Note:  1.This question paper contains two parts A and B.
2. Part A is compulsory which carries 20 marks. Answer all questions in Part A.
3. Part B consists of 5 Units. Answer any one full question from each unit which carries 10M.
4. Each question carries 10 marks and may have a, b, ¢, d as sub questions.

Part-A
All the following questions carry equal marks (10x2M=20 Marks)
1 Define independent events.
2 Define sample space and give an example.
3 The mean and standard deviation of binomial distribution are 5 and 2. Find the distribution
function.
—x _
4 Iff(x) = [ 0 Kx'ee ls,:wie(:"e is the probability density function of a random variable X, then
find ‘K’
5 Define moment generating function for continuous random variables.
6 Define Moments about the origin and central moments.
7 Define wide sense stationary process.

8 Define ergodic process.
9 Write down any two properties of cross-correlation function.
10 Define white noise.
Part-B
Answer All the following questions. (5X10M=50Marks)

1T A car rental agency has 18 compact cars and 12 intermediate size cars. If four of the cars
randomly selected for a safety check, what is the probability of getting two of each kind? [10]

OR
12 A bag ‘A’contains contains 2 white and 3 red balls and a bag ‘B’ contains 4 white and 5 red
balls. One ball is drawn at random from one of the bags and is found to be red. Find the
probability that it was drawn from bag B. [10]
13 A random variable X has the followin probability distribution. [10]
X=x [0 |1 |2 3 |4 5 6 7 |8
PO | a [3a]| 5a [7a| 9a | 11a | 132 | 152 | 174
(i) Find the value of a (ii) Evaluate PX<4),P(0<X <4
(iii) Find the distribution function of X.
(iv) Find mean and variance of X.

OR
14 Derive mean, variance of uniform distribution. [10]
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The joint probability density function of X and Y is given by f(x,y) = e~ x>0
and y > 0, find the probability density function of U = E%L [10]

OR
For the triangular distribution
X 0<x<1
fx)=12—x, 1<x<2
0, otherwise
find the mean, variance and the moment generating function. [10]

Show that the random process X(t) = A Cos(wt + 0) is wide sense stationary if A & w are
constants and 0 is uniformly distributed random variable in (0, 2x). [10]

OR
Find the cross-correlation function of W(t) = A(t) + B(t) & Z(t) = A(t) — B(t), where A(t)
and B(t) are statistically independent random variables with zero means and autocorrelation
function Rys|7| = ™1™, —00 < 7 < 00 ,Rpp|t| = 3 7171, —00 < 7 < o respectively. [10]

Prove that the power spectrum and autocorrelation of random process form a Fourier transform
pair. [10]

OR
Explain about cross power spectrum density and its properties with proofs. [10]
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