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PROBLEM:
Consider the following system for filtering continuous-time signals using an IIR digital filter.
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The frequency response of the IIR system, which is the IIR system of Problem 11.1, is plotted in the
following figure:

-1 -0.9 -0.8 -0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

Magnitude of Frequency Response of System

am
pl

itu
de

-1 -0.9 -0.8 -0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
-4

-3

-2

-1

0

1

2

3

4
Phase Angle of Frequency Response

ph
as

e 
an

gl
e 

in
 r

ad

(omega-hat)/ π

If the sampling rate is fs = 10000 samples/second, and the input to the C-to-D converter is

x(t) = 10 + 10 cos(2000π t) + 10 cos(5000π t − 2π/3),

use the above frequency response plots to determine an expression for y(t), the output of the D-to-C con-
verter.
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