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e There are 4 questions in this exam, please attempt all.
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Potentially useful Formulas: Question Score
1 /5 :
cos(2 fot) N %[5(f — fo) +6(f + fo) l
2 /5 P
sin (27 fot) < ;J[ﬂf — fo) = 8(f + fo)l 3 /5
1 4 /5
cos(a) cos(b) = E[COS(G +b) + cos(a — b))
1 Total /20
sin(a)sin(b) = ~2-[cos(a — b) — cos(a + b)]
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1. Consider the periodic signal:
z,(t) = 1 4 cos(10mt)

¢ (a) Find the CTFS coefficients (harmonic function) of z,(¢), i.e. X,[k].
e (b) Let
[ z(t) 0<t<0.2s
zi) = { 0 otherwise _
Show that the expected relationship between the CTFT of z(t), i.e., X (f), and the CTFS
of z,(t) holds.

Hint: You do not need to find X (f) for all f, but only at specific frequencies which

relate to the relationship..
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e (a) Find the magnitude and phase of the frequency response of this system, i.e.,

|H(f)| and ZH(f), where H(f) = 35.

e (b) Plot the Bode magnitude response of the filter. Clearly show the asymptotic
lines, their slopes, and the cutoff frequency of the filter. Cutoff frequency is the frequency
at which the magnitude response of the filter falls 3 dB below it’s maximum.

o (c) What is the output of this filter if the input is v;(t) = cos(t)?
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3. m(t) is a signal with badwidth= 10 Hz. Double sideband modulation is performed to generate
the signal g(t) given below. g(t) is then the input to the system shown in the figure, where
the ideal low pass filter has a bandwidth of 10 Hz. Find y(¢).
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The two parts of this question are independent of each other. For each part, show the impor-

tant frequency and magnitude values on your graphs.

¢ (a) The CTFT of a CT signal z(t) with bandwidth f,, = 3 (Hz) is given below. The
signal is sampled at 1.5 times the Nyquist rate to result in z[n]. Draw the DTFT of

z[n] in the graph provided.
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e (b) The DT signal z[n] has been down sampled by a factor of 4 to result in z,[n], as
shown in the figure. The DTFT of z[n] is also given (|X(F)|). Draw the DTFT of z,[n]
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