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PROBLEM:
Ideal Ideal
%X ®) C-to-D x[n] - D-to—-C Y (®)
Converter Converter
Ts= 1/fS Ts= 1/fS

Shown in the figure above is an ideal C-to-D converter that samples x(t) with a sampling period Ts to pro-
duce the discrete-time signal x[n]. The ideal D-to-C converter then forms a continuous-time signal y(t)

from the samples x[n].
Let x(t) = 6cos(27(8000)t) + 8sin(27 (6000)t)

(a) What is the minimum sampling rate such that y(t) = x(t)?

fs=

(b) Sketch the digital spectrum of x[n] when fs = 20000 samples/sec. Carefully label the amplitudes and
frequencies in your sketch.

(c) If we under-sample x(t), aliases of the spectral components can appear in the baseband of the digital
spectrum. What is the maximum sampling rate fsma Such that the spectrum of x[n] will have a non-

zero DC component?

fsmax =

Determine the amplitude value for the DC component of x[n] at this sampling rate.

DC Value =
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C-to-D - D-to-C
Converter Converter
T, = 11f, T Ti=1/f

Shown in the figure above is an ideal C-to-D converter that samples () with a sampling period T}
to produce the discrete-time signal z[n]. The ideal D-to-C converter then forms a continuous-time

signal y(t) from the samples z[n].
s(amr (600t -T2)
Let z(t) = 6 cos(2m(8000)t) + 83in(27r(6000]t)"1’// 8co ( (

(a) What is the minimum sampling rate such that y(t) = z(¢)?

SB—MF\(ﬂ.ﬂ Tam = € = 2 uax

- ©00
f.= 16 Hz Lunx = 3000 Hz
(b) Sketch the digital spectrum of z[n] when fs = 29000 samples/sec. Carefully label the ampli-
tudes and frequencies in your sketch. &, - M08 - o.9m
= 20000
Oy = 000 = 0.6
wy = sl?r_%&_;o = O
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(c) If we under-sample z(t), aliases of the spectral components can appear in the baseband of
the digital spectrum. What is the maximum sampling rate f;max such that the spectrum of

z[n] will have a non-zero DC component? A o
" ear. If f,=8000, &=3am 8ok
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fsmax"_" (ZOOD HZ

Determine the amplitude value for the DC component of z[n] at this sampling rate.

. At £, =900 Hz, fhe Dc 15
DC Value = 6 cos (arrﬂ%): 6 ws(grn): A
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