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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] = 27cos(0.117n — w/3)

If the sampling rate is fs = 5000 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) = Xo(nTy) if Ts = 200 wsec. Both of these input signals should have
a frequency less than 5000 Hz. Give a formula for each signal.

(b) If the input x(t) is given by the two-sided spectrum representation shown below, determine a
formula for y(t) when fq = 5000 samples/sec. (for both the C/D and D/C converters).
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Consider the following system.

ldeal Ideal
28 o crep P pioc  p—s¥®
Converter Converter
TTS =1/, TT =1/f

(a) Suppose that the discrete-time signal z[n] is given by the formula
z[n] = 27 cos(0.117n — n/3) = 27 Cﬂs(h(o'oss)n '%)

If the sampling rate is f, = 5000 samples/second, determine two different continuous-time
signals z(t) = z1(t) and x(t) = z2(t) that could have been inputs to the above system; ie.,
find x1(t) and x2(t) such that z[n] = z1(nT,) = za(nT}) if T, = 200 usec. Both of these input
signals should have a frequency less than 5000 Hz. Give a formula for each signal.
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X ja]= A cos (aw R Lot {) = RW%QJ 2r(0.055) = F,=275Hz
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2r(Fa \ = 2 (1-0.05%) Az c;a:.(:ln-(4?25‘)b +¢fa) =Xa(t)
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A,= 27
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(b) If the input x{t) is given by the two-sided spectrum representation shown below, determine a
formula for y(t) when f, = 5000 samples/sec. (for both the C/D and D/C converters).
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X(£)= 2 cos (aw(n,000)t-3W4) + 4 s am(3000)t -4 )
X[n]= 2 cos (aw( 11222 yn-3% ) + 4 cos(ar (32 In-Ta )

5000

x{n)l= 2cos ( 2m (2. 2In- 3n4) +4 cos(Am (oI =74
xjnl= 2 cos (2w (o2 =340 + ‘1- cos { aw(-0.4)n —11“'/4.)
(056N —»Sooot for @ 4 cos( an(o-4)n +1/4)

2 coG( ar(woo)t -34Y) +4 cos ( 2 (2o00)t +T/A)
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