ECE 321 - Quiz #3: Name

Active Filters - April 23, 2015

1) Give the pole location for a 6th-order Butterworth low-pass filter which meets the following design
specifications: :

0 <w <100 rad/sec gain > 0.9
+ w>250rad/sec gain < 0.1
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2) Give the transfer function for a band-pass filter with the following gain vs. frequency
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3) The transfer function for a 5th-order Chebychev low-pass filter with a corner at 2 rad/sec is as follows:

-

1.81 )
(5+0.327)(s%+0.535+1.489)(s2+0.2025+3.72)

Let all capacitors be 1uF. Specify the resistors so that this filter implements the above transfer function where

k=1+ %
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4) The transfer function for a band-pass filter which passes 50 rad/sec with 3dB down frequencies of 45 and 55

rad/sec is

_ L)
—20s (Rlc s

:(W)X =r= S2+(L)s+(w)[_l_) X

R3C RiRy R3C2

Find R and C to implement this filter. The transfer function for this filter is

R1 R2 R3

S50k Ak ATk

R3

oy | L/
ng?C - Lo VAo ~




5) Square waves are easy to produce. Sine waves are hard. In order to approximate a sine wave, a square wave is
passed through a filter. Assume the square wave can be expressed as:

() = 5+ 6.36 sin(®) + 2.12 sin(3%) + 1.27 sin(5¢) + 0.91 sin(74) + ...

y(f) = 6.36 sin(?)
Give the transfer function for a filter which passes the sin(t) term and rejects the remaining terms:
G(s): o\
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+ Gain>09 w =1 rad/sec i gﬁw
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Bonus! The mission statement of the U.S. Environmental Protection Agency (EPA) is to protect human health and
the environment. Within 20%, how many EPA ﬁg}iofﬁces are there in North Dakota?
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