[ HHHTV TWT Wﬂmfﬂﬁ w“m‘
llmﬂl e Wi

PROBLEM:
When a discrete-time signal is played out through a D/A converter and a speaker, we hear sounds

over a well-defined frequency range. For this problem assume that the rate of the D/A converter is
8 kHz.

(a) Adigital sinusoid is created using the formula: y[n] = 44 cos(0.17n+0.37) and then played
out through the 8 kHz D/A. What analog frequency (in Hertz) is heard?

(b) A digital chirp signal is synthesized according to the following formula:
x[n] = fefel [Ny = c0s(0.00037n?) forn=0,1,2,...,4000

Make a plot of the instantaneous analog frequency (in Hertz) versus time for the analog signal.
Make sure that you determine the length of the signal in seconds. Does aliasing affect your
answer?
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When a discrete-time signal is played out through a D/A converter and a speaker, we hear

sounds over a well-defined frequency range. For this problem assume that the rate of the
D/A converter is 8 kHz.

(a) A digital sinusoid is created using the formula: y[r| = 44 cos(0.17n + 0.37) and then
played out through the 8 kHz D/A. What analog frequency (in Hertz) is heard?
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(b) A digital chirp signal is synthesized according to the following formula:

z[n] = B'{e{ejg[n]} = ¢0s(0.00037n?) for n =0,1,2,...,4000
Make a plot of the instantaneous analog frequency (in Hertz) versus time for the

analog signal. Make sure that you determine the length of the signal in seconds. Does
aliasing affect your answer?

x(+)= Cos( 3x ot (Sooot)l)
Let ()= phase
=2 ¢lt) - 31!6 ;o (64x 08 )t = 192 %07 E*

Losr = o o Pt = ‘T(ﬁzoo)lff’:/qmé

wWh e h=0,1,.-. 4000 , t aa-és g’bwl o to .é:%
\C,psté'l'): l‘izpm‘:{&:%_ = 9600 Hz which

=2{iases.
Ptn)-H.(y\j above 4000 Hz will alias.

900} E— — Find + when
Finsr £ = 4000

=t o0

{9200

:.'.-‘203

.20% IJ/

McClellan, Schafer, and Y oder, Sgnal Processing First, ISBN 0-13-065562-7.
Prentice Hall, Upper Saddle River, NJ 07458. © 2003 Pearson Education, Inc.



