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Sheet (9)- Random Processes -11

1- Let X and Y be statistically independent Gaussian distributed random
variables each with zero mean and unit variance. Define the Gaussian process

Z(t)= X cos 2nt + Y sin 2mt

Determine the joint probability density function of the random variables Z(t;)
and Z(t,) obtained by observing Z(t) at times t; and t, respectively.

2- X,(1), Xa(t), X5(t) are statistically independent.
If Z(t)= 10 X;(t) + 5 Xa(t) + X3(t)
Find R,(t) and S,(f)
3- X(t, 0) = A cos (wct +0) and
Y(t, 0) =n(t) + X (t, 0)
n(t) and X (t, 0) are statistically independent and

Ra(t)=B tri (t/ 15)

P©)= 1/2=n <0< ®w
0 elsewhere
Find
(a) PT’ Pdc, Pac of Il(t)
(b) Ry(7)
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4- A message m(t) having the shown S;,(f) is AM-SC modulating a carrier at f. =
100 kHz. The resulting AM signal is coherently detected. If the detection BPF
has the shown H(f) compare the (S/N), with that when using an ideal BPF.
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