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Answer All i

BL — Blooms Taxonomy Level (1 — Remember, 2 — Understand, 3 — Apply, 4 — Analyse, 5 — Evaluate, 6 — Create)

e CO3: Interpret the random processes in terms of stationarity, statistical independence, and correlation.
e CO4: Compute the power spectral density of the random signals.
e COS5: Interpret the effect of random signals on LTI systems output both in the time and frequency domain.

Question M CO BL

The autocorrelation function of WSS ergodic process is given by Ryx(7) = -“2:—:4%. 1035 3
T

Find the mean, mean square and variance of the random process X(t).

f the random process, X(t) = Acos (t) + (B + 1)sin (t) where A and B are 10 3
idependent random variables with mean zero and mean squared value equals to one.
d the mean, autocorrelation, and autocovariance function of X (t). Is X (t) WSS?

(V2

zero-mean WSS random process X(t),— < t < o, has the following power 10 4 3
pectral density Sy (w) = e
" i. Find the autocorrelation of X(t).

ii. Find the mean and variance of Y(t) which is defined by Y (t) = oo X (et k).

—o< W< oo,

Consider a random process x[n] = A cos(nw, + @). For the following cases, findthe 10 4 3
autocorrelation sequence and if the process is WSS, find the power spectrum.
i. ¢ is uniformly distributed over the interval (—=m,m), A and w, are constants.
ii. ¢ and w, are random and uniformly distributed over the interval [, m| and
[wo — A, wy + A] respectively and A is constant.

5. Ifthe autocorrelation of a stationary process X(t) is given by, 10 5
Ryx (1) = cos(51) + cos(107) + cos(2071),
i. Find the power spectral density of X (t).

ii. If X(t) is given as an input to a system with transfer function H(w) = sinc (% !

find the power spectral density and autocorrelation of the output process.




