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The above filter circuit is being used in a communication system to detect whether
received signals represent binary zeros or binary ones. The waveforms are designed
to be detected using a method that determines whether the signal is high or low in
each segment of length 774, but only the analog filter circuit shown above is
available.

The plan is to use the filter shown above to detect waveforms for zeros by designing
the filter to pass the fundamental frequency, wy = 27m/T, of vo(¢) but block the
fundamental frequency, 2wp, of vi(f). (Presumably a different filter would be
designed to detect waveforms for ones, but that filter is of no concern here.)

a) Find values of C1 #0 and C; # 0 such that the magnitude of the filter's transfer
function, H, equals one for the fundamental frequency, wy, of vo(f) and zero for
frequency 2.

b) Find the magnitude of the filter transfer function for frequency 6wy. (This
frequency is present in vi(#), and it is desirable that it also be suppressed to a

large degree.)
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b) We calculate H(j6w,) as a voltage divider without the input voltage
source:
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The filter does not work very well for filtering out 60,



