Solution to ECE Test #8 SO7 #1

1. Find the numerical locations of all the finite poles and zeros of a first-order (n=1)
bandpass Butterworth filter with cutoff frequencies of 20 Hz and 30 Hz.
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Two finite poles at s =—107 + j47.967 or s =-31.42+150.67 or 153.91e*1*7"
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2. How many finite poles and zeros do the following Butterworth filters have?
Second-order (n = 2) bandstop # Poles 4 # Zeros 4

Third-order (n = 3) highpass # Poles 3 # Zeros 3



Solution to ECE Test #8 SO7 #2

1. Find the numerical locations of all the finite poles and zeros of a first-order (n=1)
bandstop Butterworth filter with cutoff frequencies of 20 Hz and 30 Hz.
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Two finite poles at s =-107 + j47.967 or s =—31.42 +150.67 or 153.91e* "™
Two finite zeros at s =+ j153.91

2. How many finite poles and zeros do the following Butterworth filters have?
Second-order (n = 2) bandpass # Poles 4 # Zeros 2

Third-order (n = 3) highpass # Poles 3 # Zeros 3



Solution to ECE Test #8 SO7 #3

1. Find the numerical locations of all the finite poles and zeros of a first-order (n =1)
bandstop Butterworth filter with cutoff frequencies of 30 Hz and 50 Hz.
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2. How many finite poles and zeros do the following Butterworth filters have?
Second-order (n = 2) bandpass # Poles 4 # Zeros 2

Third-order (n = 3) highpass # Poles 3 # Zeros 3



