ECE 321 - Quiz #4 - Name

Filters. Fall 2019
1) X and Y are related by the following transfer function
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What is the differential equation relating X and Y?

(£Qs 2.3)y = (10954200

~

@u+ Cfcé( {_9\03 = (00X +ZC:;9

Find y(t) assuming
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2) The transfer function for a 4th-order Butterworth filter with a DC gain of 1.00 and a corner at 1 rad/sec is
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What is the transfer function for a 4th-order Butterworth filter with a DC gain of 1.00 and a corner at 100 rad/sec?
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The transfer function for a 4th-order Chebychev filter with a DC gain of 1.00 and a corner at 1 rad/sec is
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G(s) = ((S+0,724i38.50) (s+1.114i77.8°) ]

What is the transfer function for a 4th-order Chebychev filter with a DC gain of 1.00 and a corner at 100 rad/sec?

oot 0638 ’

(s+ 7N£3&3"><3+&\/\E

o




3) Find R and C to implement the following transfer function with real poles

200
(s+2)(s+5)(s+10)

-

)x

C1

C2

C3

Ra

SOouF

A0

\k

)

X R1 =1k R2 =10k R3 =100k
C1 Cc2 C3
1
(LC
» G(S) ~ ( k-abc
. . (st+a)(s+b)(s+c)
Q= Soduf vo-
ac =S
C= Aoy
DC_ 8 Qi = ;2 =

(Ra’; H<

k=1+Ra/Rb
a=1/(R1C1)
b=1/(R2C2)
R2=10R1

BT

e

c= bk
e

|+




4) Determing R and C to implement the following filter
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5) A 4th-order filter has the following gain vs. frequency. Determine the location of the poles (real and complex
part)
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Phinneas and Ferb Bonus! What was the purpose of the Tree-Falls-In-The-Woods-Inator?
. ock down all of the trees in the Tri-State area so Dr. Doofenschmirtz's kites wont get stuck anymore
< Make s so that anything that falls makes the sound "Doofenschmirtz"
« Get rid of the trees that are blocking Dr. Doofenschmirtz's view of the ocean
. Create a wind-storm so the ceremony for Dr. Doofenschmirtz's brother has to be cancelled



