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INSTRUCTIONS:

1. The question paper contains 5 questions each of 10 marks and total 50 marks.

2. Attempt all questions.

3. The missing data, if any, may be assumed suitably.

4. Before attempting the question paper, be sure that you have got the correct question paper.

5. Tables/Data hand book/Graph paper etc. to be supplied to the candidates in the examination hall.

Q.1(a) Consider the identity A(B U C) = AB U AC and show that if in a set identity all sets are [5] 1 |
replaced by their complements, all unions by intersections, and all intersections by
unions, the identity is preserved.

Q.1(b) In a group of n people, prove that the probability that two or more persons will have the [5] 1 \'

nn-1)

same birthday (month and date) is given by 1 —e™ 730

Q.2(a) If X is a Gaussian random variable with zero mean, then prove that Y = X2 represents a [5] 2 \Y
chi-square random variable with one degree of freedom.

Q.2(b) Prove that a Poisson distributed random variable with parameter 1 has the equal value of [5] 2 \"
mean and variance.

.3(a -2 Y 5] 3 1
Q3@) If the function fyy(x,y) = {ae *Cos (2) for0sx=10<y=m , Where a is a positive [°]

elsewhere
constant, is a valid joint density function. Find the constant a.

Q.3(b) Suppose X and Y are zero mean independent Gaussian random variables with common [5] 3 \'
variance ¢2. Define r = VX2 +Y2and 6 = tan‘lg,where | 8] < . Determine their joint
density function f, 4(r,6). Are r and 6 independent?

Q.4(a) State and prove the central limit theorem. [5] 4 Il
Q.4(b) A random variable X has a probability density function fy(x) = e ™ for x = 0. Using the [5] 4 \'
Chebyshev inequality determine the probability, P[|X — 1| = 2]. Further, find the actual
probability, P[|X — 1| = 2].

Q.5(a) A random process is given by X(t) = acoswt + bSin wt, where a and b are random [5] 5 \'
variables. Prove that the process X(t) is WSS, when the random variables a and b are
uncorrelated and with equal variance.

Q.5(b) The autocorrelation, Ryx(z) of the WSS process, X(t) is given by Ryy(t)= [5] 5 \'

{1 for |T|SZ

2 . Determine the power spectral density, S (w) of the process X(t).
0 otherwise



