ECE 321 - Quiz #3. Name

Filter Design. April 19, 2018

1) The transfer function for a 4th-order Butterworth filter with a corner at 1 rad/sec is

_ 1
Gls) = (s+14i22.50) (s+11i67.50)

B 1
Gls) = (s2+1.8478s+1) (s2+0.7654s+1)

Give the transfer function for a 4th-order Butterworth filter with

A corner at 100 rad/sec, and
A DC gain of 1.000
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2) Design a low-pass filter to meet the following requirements:

» 09<gain< 1.1 ®<10 rad/sec
» gain<0.2 o = 30 rad/sec

2a) How many poles do you need for this filter?
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2b) Suggest the transfer functlon for a filter which meets (or comes close to meeting) these requirements.
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3) Design a low-pass filter to meet the following requirements:

09<gain< 1.1 ®<10 rad/sec
+ gain<0.02 ® 2 30 rad/sec

2a) How many poles do you need for this filter?
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2b) Suggest the transfer function for a filter which meets (or comes close to meeting) these requirements.

{M% M}N@ﬁ% e éﬁéz‘-@w/ gu%%f&%%‘iﬁ




4) The frequency content of a 10 rad/sec (1.6Hz) square wave is
x(#) = 6sin(107) + 2 sin(307) + ...

To turn this into a sine wave, the following low-pass filter is proposed:

Y= 2000 X = 2000 X
(s+8.5)(s+12.1469.50) (s+12.14—69.5 0) (s+8.5)(s2+8.475s+146.41)

Find y(t) .
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5) The frequency content of a 10 rad/sec (1.6Hz) square wave is
x(f) = 6 sin(10¢) + 2 sin(307) + ...

To turn this into a sine wave, the following band-pass filter is proposed:

_ 2s - 2s
Y= (s2+2s+100) X= ((s+1+j9.95)(s+1-j9.95)> X
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Bernie Sanders vs. Godzilla Bonus!!! Which is more (i.e. who's more popular)?

« The number of people who voted for Bernie Sanders in 2016, or —~ [~

+  The number of people who sayégdzillamﬂ“égn the theater? ____
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