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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) For three events A, B and C, show that P{AB/C)}= P{A/ECYP(B/C) and [2] | I
P(ABC) = P(A/BC)P(B/C)P(C).

Q.1(b) For three independent events A, B and C, if one or more of these events are [3] | |l
replaced by their complements, then show that the resulting events are also
independent.

Q.1(c) Three switches, S;, S;, and S; connected in parallel operates independently. Each [5] | |
switch remains closed with probability p. Find the probability that switch §; is
open given that an input signal is received at the output.

Q.2(a) Explain the memoryless property of exponential distribution. [2] 1 Il
Q.2(b) Explain the Poisson Distribution of random variable X and evaluate its mean and [3] |l \'
variance.

Q.2(c) If y =X, and X is an exponential random variable, show that Y represents a [5] I I
Rayleigh random variable. Further, find the first order moment of Y.

Q.3(a) Define covariance and correlation coefficient of two random variables X and Y. [2] 1l |
Write the conditions when two random variables are uncorrelated and

orthogonal.

Q.3(b) For the random variables X and Y jointly normal, explain the joint density [3] |l \Y
function f£.. (x, v} and evaluate its marginal densities f,(x} and £ ( ).

Q.3(c) F_fh O=zx=y=l ; . . [61 m v
Given, fplx, v) {[] themrice’ determine fy - lx/ vl

Q.4(a) Define and prove the Chebyshev inequality. [21 v |

Q.4(b) Explain stochastic convergence of a random sequence. Further, explain and [3] IV I
compare the various types of stochastic convergences.

Q.4(c) A coin is weighted so that its probability of landing on heads is 20 %. Suppose the [5] IV VI
coin is flipped 20 times. Estimate the bound using Markov and Chebyshev
inequalities for the probability it lands on heads at least 16 times.

Q.5(a) Define wide sense stationary (WSS) processes. What is WSS white noise process? [2] V |
Q.5(b) Suppose that ¥{t} is a WSS process with autocorrelation F(r} = ¢~%/7l. Determine [3] V \'
the second moment of the random variable X(3} — X(5).
Q.5(c) The mean and autocorrelation function of the input stochastic process ¥(t} of a [5] V \'
linear system with the impulse response i(t) are given as ,(f) and Ry, (t,.t.)
respectively. Determine the mean and autocorrelation of output random process
y(t) of the system.



