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1. A sinusoidal message x(t) = 2 cos(2n2000t) is sampled at a rate of 10000 samples per
second (f; = 10000, T = 1/10000). The sampling signal p(t) is a rectangular pulse train
with period 1/10000 seconds, amplitude h = 1V, and duty cycle d = 1/3.

“/(a) Plot x(t) in the time domain for two periods.
«~ (b) Plot the spectrum X(f) in the frequency domain.
v~ (¢) Find the expression of P(f) and plot the spectrum P(f) of the pulse train in the
frequency domain.
l/(d) Find expression of the sampled waveform x,(t), and plot x(t) in the time domain for
two periods of x(t). o
./(c) Find the expression of the spectrum X(f) of the sampled waveform, and plot X(f) in
the frequency domain for -6f; <f < 6f.
(f) The sampled signal is applied to an ideal lowpass filter with bandwidth /2. Find the
expression of the spectrum Y(f) of the output signal, and plot Y(f) in the frequency
domain.
(g) The sampled signal is applied to an ideal lowpass filter with bandwidth /2. Find the
expression y(t) of the output signal, and plot y(t) in the time domain for two periods.
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