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P M MALPRACTICE
» KEEPING MOBILE PHONE/ELECTRONIC DEVICES EVEN IN ‘OFF’ POSITION IS TREATED AS EXA

» DON'T WRITE ANYTHING ON THE QUESTION PAPER
Answer ALL Questions

(10 X 10 = 100 Marks)
& The joint PDF of random variables (X, Y) is

fxy(x,y) = %E-hi—lrl'_m <XS®W-<ys®
(a) Are X and Y statistically independent random variables?
(b) Calculate the probabilityforX < land¥ < 0.

2. Determine the PDF of X = U, + U, , where U,~U(0,1),U,~U(0,1) and
U,, U, are independent. Where U represents Uniform Random Variable.

3.(a) The joint density function of X and Y is given by
fxv(x,y) = %E_{“;-? x>0,y>0
Find E[X], E[Y] and show that Cov (X, ¥) = 1
UK
3.(b) The random variables X and Y are Independent Gaussian with zero mean and
equal variance . If Z and 0 are another two random variables defined as

ETF. : ¥
Z=vVvX*+Y?and B =tan™? - |6| < i . Find the joint density function of 7

and 8,

4. A random process X(t) = Bcos(50t + ¢) where B and ¢ are independent
random variables. B is a random variable with mean'0' and variance '1' and
¢ Is uniformly distributed in interval (~m, 7). Find the mean and auto

correlation of process X(t).

a) Statistically independent zero mean random process X(t) and Y(t) K
ave

autocorrelation function Rgx(t) = eIl ang Ryy(T) = cos 2nT respectivel
ively,

Find the autocorrelation function of the sum Z(t) = X(t) + Y(t)

b) A radioactive source emits particles at a rate of 5
PEr minute in aceq
rdance

with Poisson process. Find the probability that 10 Particles are
4 min period.
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7.a)

7.(b)

10.

Consider a random process ¥ () = X(t + a) — X(¢ — @), where X(£) 15 2
WSS random process with autocorrelation Ry (r). Prove that

Ryy () = 2Ryx (1) = Ryx(t + 2a) = Ryx( — 20)
Also, find the PSD Syy (@) in terms of Syy(w).

Two jointly stationary random processes X (t) and Y (£) have the cross-spectral
density.
6

LY ) =
xr(@) (Jw)? + 7jw + 10
Determine the corresponding cross-correlation function.
OR

A zero mean white noise with noise power denmw = js applied to a filter with

1
1+

transfer function H(w) =

i) What is the average power of the output
H] Find SW {ﬂﬂ) and RI"I‘*{T)*
jii) Find Syx(@) and Ryx (7).

The input voltage to an RL, Low pass filter circuit is a stationary random process
X(t) with E[X()] = 2 and Ryx(7) =4+ e Let ¥(¢) be the voltage

across the resistor. Find the power spectral density of output process Y ().
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White noise with power densib,r?’ Is applied to a low pass network for which

|H(01=2. It has a noise bandwidth of 2MHz. If the average output noise
power is 0.1 Win a 1 ohm resistor, what is N, ?

A signal x(t) = u(t)5texp(=2t), where u(t) is unit step signal is added to
white noise for which No/2 = 107* W/Hz. The sum is applied to 2 matched

Ailter.
-1:} what tstheﬂlter's transfer function?




