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Loy()= 0.5x(r)+ 0.02x*(¢) + 0.01x* (1) + 0.005x"(¢) for x(()=c0s2007 ¢ , then.
(1) Find the DC component. (10%)

(2) Find the second-harmonic distortion in percent. (10%)

2. Find and sketch ,H (r X and arg H(f) fora system described by the differential equation

dy(t)/ dt +20my(t) = dx(r)/ e + 27(7). (20%)

3. Consider a modulating wave m(/)= 4, cos27f,¢ and the sinusoidal carrier wave has amplitude A,
and frequency f, . Therefore the corresponding AM wave is given by

s(l) = A (1 + prcos a)mr)cos o,/

where ¢ is called the modulation index of AM modulation.

(1) Let 4,,and A4 denote the maximum and minimum values of the envelope of the

modulated wave. Express the modulation index in terms of Aoy and 4, . (5%)

(2) Find the Fourier transform of s{t) and draw the amplitude spectrum of S(f). (5%)
(3) Find the carrier power, USSB power, and LSSB power for R, =1Q2. (5%)
(4) Determine the efficiency (77) of the modulator. (5%)

4. The input to the low pass RC filter shown in figure is white Gaussion noise with power spectral

density S,,(f)= N%, co0< f<w,

R
/\/\/\/ o (1) Determine the power spectral density of the output. (5%)
{2) Determine the output autocorrelation function, {10%)
nt) OO0 C a0 (3) Find the average power at the Rlter output. (5%)

5. (1) Find the power spectral density of a binary PAM signal with polar RZ format and rectangular

pulses as illustrated in figure, assuming independent and equiprobable message bits. (10%)

(2) Show that the time-domain and frequency-domain calculations of E [x : ] are in agreement.
(10%)
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