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General Instructions:
e Write only your registration number on the question paper in the box provided and do not
write other information.
e Only non-programmable calculator without storage is permitted
Answer all questions

Blooms

Q. No sith Description Marks | Taxonomy
Scc.
Level

1. A book contains 500 pages and contains, on average, one

}a)/ misprint every ten pages. Estimate the probability that a

A random selection of five pages will contain two misprints.

Does it matter whether the five pages are contiguous? [5
marks]

Suppose the cross-power spectrum is defined by; L3
s (10]

¢ + dsin (E) W<w<W \

W ’

0, Elsewhere

Lxy(w) =.[

where W > 0 and c,d are real constants. Find the cross-
correlation function. [S marks]

// Given a random process X(t) = cos(wt + ) where 6 is

uniformly distributed in the interval (—m,m). Verify whether
X(t) is WSS and correlation ergodic. For what value of ‘t’ the | |19
random process X(t) is uncorrelated. —-

3. A Gaussian random process has an autocorrelation function

Rxx(7) = Bexp (" |3LI)

/(,ir)/ Determine the covariance matrix of the random

4 variables: X (¢t), X(t + 1), X(t + 2),X(t + 3), X(t +
4), [6 marks]

@ Compute the correlation coefficient between

X(t) and X(t + 4). [4 marks]

(10]

4. @ Given the power spectral density Syx(w) = , find the
autocorrelation function and hence the uvcrugo powcr of the
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procég X(1). [S marks]
[10] L4
Find the power of random process X(t) = Asin(w,t + 0) in
time domain analysis, where A and w, is a constant, 0 is
uniformly distributed random variable in the range of[— g,g]
[S marks]
S Let the Cross-correlation function of two processes X(t) and
Y(t) be
L4
ny(t, t+ T)
AB _ .
= — {sin(wy1) + cos[wy (2t + 1)]}
2 (10]
G
+— el

2
where A,B and w, are constants. Find the cross-power
spectrum.
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