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Question 1: (25 Points)

For the circuit below, find:
1) The filter classification (High-pass, Low-pass, Band-pass, or Band-reject)

Why?
2) Find Hax
3) Find the cutoff frequency/frequencies
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Question 2: (25 Points)

For the circuit below,

1) Find the BW
2) Find Hyax

ECE 202 Summer 2009

Name

Hint: Using Q. formulas (located on back of exam), transform R2 and L as

done in class, then combine the three resistances into R, to get H(s) for a

parallel RLC circuit.
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Question 3: (25 Points)

For the two-pole Sallen-Key Low-Pass Normalized Butterworth-type filter
below,prove that this is a Normalized Butterworth low-pass filter find new
component values to make w, = 1M rad/s and C,=C, = 1nF. Remember, A
Normalized Butterworth filter has a cutoff frequency of 1 rad/s, and its two-pole

formis s? +/2s + 1.

The transfer function of the circuit is:

_ Kk
1= s? +( L + 1R1i2§152]()s +—1——
R.C; " R,y " R,C, R{R,C,C,
Where:
R+ Ry
Rq
Given:

1 1
R1=10\/§;R2:20\/§;Clzzb-F;CZ:%F;Ra:Rb

Hint: In other words, use the given formulas and the Normalized Butterworth
equation to prove that it is a Butterworth function. Then, use frequency and
magnitude scaling to get the correct new component values.
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Question 4: (25 Points)

Find the resonant frequency of Z;,
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Laplace Transform Pairs

Item

t L{f(t)}=F(s
Number f() {f(D}=F(s)
1 K5(t) K
K
2 Ku(t)or K 5
1
3 r(t) 2
n!
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1
6 te”%u(t) +a)?
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)
8 sin(wt) u(t) 21 02
S
9 cos(wt) u(t) 2 + 02
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11 e~ cos(wt) u(t) (s + @) + w?
_ 2wWs
12 tsin(wt) u(t) —_(52 T w?)?
2 — o
13 t cos(wt) u(t) G2+ w?)?
ssing + w cos
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15 cos(wt + @) u(t) Sf T w2 =
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Laplace Properties

Property £ L{f(D1=F(s)
linearity a1 f1(E) + az f,(0) A F(s)+ ayFa(s)
Time Shift fle=THuE-1) eSTF(s)
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Original Circuit

Exact
Equivalent Circuit at

Approximate
Equivalent circuit, for high Q,
(Qp. > 6 and Q¢ > 6)
and
o within (1 +0.05) w
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