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PROBLEM:
Consider the following system.
X(t) Ideal x[n] Ideal y(t)
— C-to-D > D-to-C —
Converter Converter
TTs =1/fs TTs =1/fs

(a) Suppose that the discrete-time signal x[n] is given by the formula
X[n] = 10c0s(0.187n + 7 /4)

If the sampling rate is fs = 2500 samples/second, determine two different continuous-time signals
X(t) = X1(t) and x(t) = Xo(t) that could have been inputs to the above system; i.e., find x,(t) and
Xo(t) such that x[n] = x1(nTs) = X2(nTy) if Ts = 1/2500. Both of these input signals should have a
frequency less than 2500 Hz. Give a formula for each signal.

(b) For x[n] given in part (a), what is the frequency of the analog signal y(t) that will be reconstructed by
the ideal D-to-C converter operating at sampling rate 2500 samples/second?

(c) Ifthe input x(t) is given by the two-sided spectrum representation shown below, determine a
formula for y(t) when fs = 2500 samples/sec. (for both the C/D and D/C converters).
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@\) x{wl= 10 cos(O.IE’:rn +1"/4) = asoo0
x{t)= j0 cos(amFt + &) /

te—n/k,

.ﬂw%: O0.18mw = S: D-O‘lﬁ = QaSHz

This s the ordinaay '52»-4’91-‘&3 case, so
X({t)= 10 cos (;?r(zzg)f +T/ ).
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(ase.
QrF:__ = ar(1-x) = 2x(1-0.09)
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Ao X (t)= 10 cos (2w (a250)t —T/4)
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[b) Constroct  lowest g—% Sinvsod.
yl{t)= 10 cos(:tw(zzg)% +T/4 )
225H2 will be ﬁvﬁ 54 ovtput.
(&) x(¥= 8eos( an(s00)t “W4Y) + 4 cos(2n(2000t +3m4)
Xinl= Beos (3 {EMm -T4) + 4cos(:hr(4/s-)n +37%)

Use PHASOR-ADD THmM. 4“:"5( gTr(/s)n —3%.}
Xinl= S:ﬁcos(}w('/g)n-o,o‘ir ) —k‘
y(H)= 5'.‘1(:05( :lrr(sw)f - 0.097)
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