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All Questions carry Equal Marks
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A random variable has a PDF given by

0; —o<x<—1
Fy(x) =40.54+0.5x; -1 <x <1
1; 1<x<w

(i)  Find the probability that X = %
.. . 3
(i)  Find P (X > Z)
Show that [~ fy(x)dx = 1.
Or

Find the mean and mean-square value of uniform random variable.

A random variable X has a PDF of the form fy(x) = % [uCx + 2) —ulx — 2)].

() Plot fy (x)
(ii))  Find Fx(x).
If the density function of a continuous random variable is given by

fx() =>e ™™ Find the MGF.
Determine the standard deviation of uniform random variable.

Or

Given that X is a uniform random variable distributed over (0,1). Find fy (y), if

Y = X3.
Define ®y(w) and My (s). List the properties of these functions.

Show that Oyy (w1, w,) = Ox(w1) Dy (w,), if X and Y are statistically

independent random variables.

If Z=X+Y,find f;(z). Given that X and Y are statistically independent

random variables.
Or

Two random variables X and Y have the joint characteristic function

Dyy(wq, ;) = exp(—2w? — 8w?). Show that X and Y are both zero-mean

random variables.

List all the properties of joint cuammulative distribution function.

Give the classification of random processes.

A stationary random process has an autocorrelation function given by

2572 + 36

R(t) = >
) =525 14

Find the mean value, mean-square value and variance of the process.

Or
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8 &) 1rx (t) = A, where A is a random variable, prove that X (t) is not mean-ergodic. [7M]
D) For a zero-mean stationary random process, show that Ky () = Rxx (7). [8M]
9 2 Derive the Wiener-Khinchin relation for ACF and PSD. [7M]
b) f X(t) is a WSS process, show that Syy(w) = Syx(w)H*(w). [8M]
Or
10 a) The autocorrelation function of the random telegraph signal process is given [7TM]
by R(7) = a?exp (—2b|1|). Determine the power spectral density of the
telegraph signal.
b) 1f X(t) is a WSS process, show that Ryy (t) = Ryx(t) * h(—7). [8M]
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