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1. A random process is defined by X(t)=Acos(2nf;t+0®) where ® is a random variable
uniformly distributed on [0,27).
(a) Find the autocorrelation function of X(t), Rx(1).(10 43)
(b) Find the power-spectral density of X(t), Sx(f). (10 43)
(c) If X(t) passes through a differentiator, find the power-spectral density of the
output, Sy(f). (10 77)

2. Consider the three waveforms ,(t) shown in Fig. 1.
(a) Show that these waveforms are orthonormal. (10 47)

(b) Express the waveform x(t) as a weighted linear combination of y,(t), n=1, 2,

3,if
-1, 0<r<1
x()=<1, 1<t<3
-1, 3<t<4

and determine the weighting coefficients. (10 43)
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. To communicate one bit of information reliably, a system transmit the same binary
symbol five times. Thus, the information “zero” is transmitted as 00000 and “one”
is 11111. The receiver detects the correct information if three or more binary
symbols are received correctly. What is the information error probability P[E], if

the binary symbol error probability is g=0.1? (10 43)

. We assume that the message is a wide-sense stationary random process M(f) with
the autocorrelation function R,{7) = 16 sinc’(100007). We also know that all the
realizations of the message process satisfy the condition max |m(f)| = 6. We want to
transmit this message to a destination via a channel with a 50 dB attenuation and
additive white noise with the power spectral density S,(f) = Ny/2 = 107> W/Hz. We
also want to achieve an SNR at the modulator output of at least 50 dB. What is the
required transmitter power and channel bandwidth if we employ the following
modulation schemes?

(a) DSB AM (5 47)

(b) SSB AM (5 43)

(c) Conventional AM with a modulation index equal to 0.8 (5 43)

- a) Find the Fourier transform of the following signals.
a. x,()=I(-exp[jdn(t-1)] (4 47)
b. x,(1) =TI(t + Dexp[jdn(t +1)] (4 47)
b) By applying appropriate theorems and using the signals defined in a), find

Fourier transforms of the following signals.

a. x,()=3x,()+31x,(-1) (443

b. x,(t)=3x,(t)+1x,(-1) (44%)



S EEERHAL 100 L EEA I A RN RE

6. Find the power spectral densities and average power of the following signals.

a. x(t)= Zcos(ZOﬂt + -’3’-) (3 43
b. x,(¢) = 3sin(307zt) (3 43)

c. X3(1)=5sin(102 —2) 3 5)



