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PROBLEM:
The input to the C-to-D converter in the figure below is

X(t) = 10 + 10 cos(50007rt — 7 /2) + 10cos(12000xrt — 77/5)

The system function for the LTI system is H(z), and the sampling frequency of the A/D and D/A is fs =
10, 000 samples/second.

X(t) deal x[n] LTI y[n] deal y(t)
— C-to-D > System > D-to-C —
Converter H(2) Converter

Suppose that the system above corresponds to the following MATLAB program:

nn = 0: 16000;

fs = 10000;

tn = nn/fs;

xx = 10 + 10*cos(5000*pi *tn-pi/2) + 10*cos(12000*pi *tn-pi/5);

yy = conv([3,0,0,-3], xx);

soundsc(yy, fs)

(a) What is the system function H (2) of the system that is implemented by the conv( ) statement?
(b) What is the frequency response of the system?

(c) Make a sketch of the spectrum of the discrete-time signal x[n], the input to H (2).

(d) Make a sketch of the spectrum of the discrete-time signal y[n], the output from H (2).

(e) Neglecting the end effects in the convolution, determine y(t) that describes the signal produced by
the soundsc( ) statement.
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2.5@) Combine the spectruw componeuds:
yM)= 42.4 cos(T2 ~3L) + 35.2c05(03mn + 0.5T)
Y(£) = 42.4 cos(5000rt-3T) 1 35,2 cos (Fooom ¢ +O.5T)
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