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Note: 1. This question paper contains two parts A and B.

2. Part A is compulsory which carries 25 marks. Answer all questions in part A.

3. Part B consist of 5 units. Answer any one full question from each unit. Each
question

Carries 10 marks and may have a, b, ¢ as sub questions.

PART-A
1. a) Define Multinomial random variable. 2M
b) Explain Monotonic Transformation. 2M
c) Describe the concept of Strict Sense Stationary process. 2M
d) What is meant by Mean Ergodic process? 2M
e) Define Cross Power density spectrum. 2M
2. a) Explain the following (i) variance (ii) skew 3M
b)State and explain Chebyshev’s inequality. 3M
c)Define the expected value of a function of two random variables. 3M
d) Write short notes on Gaussian random processes. 3M
e) State the properties of a Cross Power density spectrum. 3M
PART-B
3. a) Define and explain Gaussian random variable. 5M
b) A random variable X has a pdf 5M
fc1—x%), -1=x=1
fx(0) = { 0, otherwise
() Find C. (ii) Find P[|x| < 2].
OR
4. a) Define the Moment generating function of a random variable. State the properties
of a Moment generating function. 5M
b) The pdf of a random variable X is given by, (x) = iD 2 <x =5,
Find the pdf of ¥ = 3X — 5. 5M
5. a) Define Rayleigh density and distribution functions. Explain with their plots. 5M
b) Find the characteristic function forf, (x) = e~1*!, 5M
OR
6. a) Five coins are tossed simultaneously .Find the mean and variance of the probability
of getting a head. 5M
b) Explain about the expected value of a function of a random variable. 5M
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7. a) State and explain central Limit theorem. f 5M
b) The joint pdf of X and Y is given by fyy(x,y) = Ae= (3%, x = 0,y = 0
Find (i) the value of A (i) the marginal density functions

OR
8. a) Define Joint density function and state the properties of Joint density function with

proof. SM
b) The Joint probability density function of two random variables X and Y is given by

L [C2x+y),0=x=20=y=3
Fer(xy) = { 0, otherwise
Find  (i)The value of C and (i) Find P[X = 1,Y = 2] 5M
9. a) State and prove the properties of autocorrelation 5M

b) Given a random process X (t) = 10 cos[100t + 6] where 0 is a random variable
with uniform distribution in the interval (-m,w).Show that the process is wide sense
Stationary. 5M
OR
10. a) Explain the concept of stationarity in detail. 5M
b) The autocorrelation function of a stationary ergodic process with no periodic

components is Ry, (1) =25+ 1:&: . Find the mean value and variance of

the process X (t) 5M

11. a) Derive the relation between power spectral density and autocorrelation of a
random process. 5M
b) The autocorrelation of a random process X(t) the mean value is E[X(t)] = 6

and autocorrelation function is Ry, (1) = 36 + 252717 Find

i) The average power of the process X(t) i) Variance of X(t) 5M
OR
12. a) state and prove the properties of cross power density spectrum. 5M
b) Determine which of the following functions are valid power density spectrums
and why ?
. cosl Bw .. w?
(I) 2+~n.|1} (“) w+ 3w +3 M
3k %k %k %k % Xk
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