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(15%)Cons1de1 the sinusoidal signal * x(t)—Acos(wotJrG)
(a) Calculate the average power.
(b) Give the power spectral density Si(f) of A(t)

| (C) Compute the autocorrelation function RU(T) of x(7).

(1 5%)Cons1de1 a nonlinear system Wlth the 1nput—output characteristic
| y(O=ax(@)+ az x°()
- and with the input
x(9)= Acos(wy )+ Acos(w,t)
What frequencies will be observed in the output ¥(#) 7 And calculate the amplitudes of the corresponding
flequencnes

,(15%)G1ve11 a signal
- x(t) = cos(300mt + 0. 27c) 4s1n(250m,‘ +0.31) +2cos(C -t + 0. 757t)

, (a) Determine the value of C that make x(f) is periodic.

| (b) What is the fundamental period T of x(?) if the constant C is given as in (a)?

(20%)A quadrature modulation system is shown in Fig. prob- 4(a) If x(7) is a bandpass signal with
bandwidth 2B and H(w) is a lowpass filter with bandwidth 2B, then please sketch the spectrum of 7(¢), s(2),
and y(¢). The spectrum of x(t) and the response of H(w) are given.in F1g prob-4(b) and Fig. prob-4(c),
1espect1vely
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Fig. P‘mb-4( a)
‘(15%) (a) What is Nyquist bandwidth? (Note that, not to be confused with Nyquist frequency.)
[(b) If the bandwidth of a transmission channel is R Hz, what is the maximum symbol rate that can be
. transmitted through the channel without intersymbol interference (IST)?
(c) If the desired bit rate is 10R bits/sec and an M-QAM technique is adopted, what is the value of M?

$(20%)For a general linear feedback shift—register shown below,
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“(a) If the feedback connections and the initial state a(D) are given as [25] and a(D)=1+D?. Please draw
- the circuit implementation of the linear feedback shift-register.

(b) Please calculate the output sequence of b(D) by long division of polynomial method. Determine the
period of b(D).





