
3. (3 points) A signal x(t) = 3 cos(2⇡103t) is impulse sampled at 1.2 times the Nyquist rate. Sketch the
double-sided spectrum of the sampled signal X

s

(f) up to at least ±3⇥ the Nyquist frequency.

c = 3⇥ 108 m/s (in free space), c = 2⇥ 108 m/s (in media), 1 km = 103 m, 1 ms = 10�3 s, 1 Mb = 106 b

F{rect(t/T )} = T sinc(fT ) = T sin(⇡fT )/⇡fT

F{sinc(t/T )} = 1
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F{1� |⌧ |/T} = T sinc2(fT ), X(ej⌦) =
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sin(a+ b) = sin a cos b+ cos a sin b, cos(a+ b) = cos a cos b� sin a sin b

sin(a± b) = sin a cos b± cos a sin b, cos(a± b) = cos a cos b⌥ sin a sin b

cos2 a = 0.5(1 + cos 2a), sin 2a = 2 sin a cos a, cos 2a = cos2 a� sin2 a = 2 cos2 a� 1

cos a = (eja + e

�ja)/2, sin a = (eja � e

�ja)/j2, tan a = sin a/ cos a
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SNR [dB] = 10 log(SNR)


