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1. A certain low-pass filter has critical frequency of 800Hz. What is its
bandwidth?

BW =f.= 800 Hz

2. A single pole high-pass filter has a frequency-selective circuit with
R=2.2KQ and C=0.0015puF. What is the critical frequency?

1 1
27RC  27(2.2k2)(0.0015 4F)

3. What is the roll-off rate of the filter described in problem 3?

=48.2 Hz

C

The roll-off is 20 dB/decade because this is a single-pole fj

4. What 1s the Bandwidth of a band-pass filter whose critical frequencies
are 3.2 KHz and 3.9 KHz? What is the Q of this filter?

BW =f, — fu= 3.9 kHz — 3.2 kHz = 0.7 kHz = 700 Hz
fo= Jfufm =J(32KkHZ)(3.9kHz) =3.53 kHz

3.53kHz
o=Jo _ = 5.04
BW  T700Hz
5. What is the center frequency of a filter with a Q of 15 and a bandwidth
of 1 KHz?

Q - f 0
BW
fo=O(BW) = 15(1 kHz) = 15 kHz
6. What is the damping factor in each active filter shown in figure (1)?
Which filter optimized for a Butterworth response characteristic?
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Figure (1)
(a) 2nd order, 1 stage
DF = 2—R— 2—%—2—1—1 Not Butterworth
R, 1.2kQ
(b) 2nd order, 1 stage
DF=2- 55 =2- 2605, _ =2-0.56=1.44 Approximately Butterw
R, 1.0kQ

7. For the filter in figure (1-a) that do not have a Butterworth response,
specify the necessary changes to convert it to Butterworth response.

From Table 15-1 in the textbook, the damping factor must be 1.414; thers

S . 0.586

4
R;=0.586R, = 0.586(1.2 kQ2) =703 Q
Nearest standard value: 720 Q

8. For the figure (2) shown:
(a)Is the four-pole filter approximately optimized for a Butterworth
response? What is the roll-off rate?

High Pass
1st stage:
DF = —ﬁz LOKO =1.85
R, 6.8kQ
2nd stage:
DF =2 - &=2— e 0.786
R, 5.6kQ
From Table 15-1 in the textbook:
1st stage DF = 1.848 and 2nd stage DF = 0.765
Therefore, this filter is approximately Butterworth.
Roll-off rate = 80 dB/decade
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(b) Without changing the response curve, adjust the component values
in the filter to make it an equal-value filter. Select C=0.22uF for
both stages.

R:R] =R2=R5=Rﬁand C=C1 =C2=C3= C4
Let C=0.22 yF (for both stages).

1 1
= 2JR?C?  27RC

1 1 _
27f,C  2x(190 Hz)(0.22 uF)
Choose R = 3.9 kQ (for both stages)

3.81 kQ

(c) Modify the filter to increase the roll-off rate to -120dB/decade
while maintaining an approximate Butterworth response.

C, G
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R, R, ” g
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47kQ | 6.8kQ
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9. For the filter shown in figure (3):
(a) How would you increase the critical frequency?
(b) How would you increase the gain?

C, Cs
i & || | |
V.
0 | I
0.047 uF 0.047 uF

R,
2.7k0)

Figure (3)

(a) Decrease R; and R; or C; and G,.

(b) Increase R; or decrease R,.

10. Optimize the state variable filter in figure (4) for Q=50. What
bandwidth is achieved?

A
12 k02
% & =5 &
12 k) II I{
i 0.01 uF 0.01 uF

R,

% 12k R."‘.
12kQ R.’,
12 k{1 -
TR
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Select Rs=1 kL.

0= R; 1 Ry + R,
3R, 3 3R,
3R5Q = Rs + Rﬁ

Rs = 3RsQ — Rs = 3(1.0 kQ)(50) — 10 kQ = 150 kQ — 10 kQ =1 49kQ
1
fo= 27(12kQ)(0.01 44F)

pwe Jo _133KHz _ o
0 50

=1.33 kHz

11.Show how to make a notch filter using the basic circuit in figure

(4).

R
R MW\
LP
State
O—— variable
R
filter
—0
HP

12. Modify the band-stop filter in problem 11 for a center frequency
of 120Hz.

1
Jfo=te= 27RC

Let C remain 0.01 4F.

R= . - 1 =1
24f,C 2x(120 Hz)(0.01 4F)

Change R in the integrators from 12 kQ to 133 kQ.

33 k€2

13.Determine the center frequency and bandwidth for each filter in
figure (5).
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(a) 1ststage:
1 1

Ja= = =3.39 kHz
272RC  27z(1.0kQ)(0.047 uF)

2nd stage:

Ja= 1 2 =7.23 kHz

22RC  27(1.0kQ)(0.022 1F)

fo= AFaf.r =+/(339kHz)(7.23kHz) =4.95 kHz
BW="723kHz -3.39 Hz = 3.84 kHz

= Py 47KkQ+1.8kQ
" 22C\RR,R, 27(0.022 4F) | (47kQ)(1.8kQ)(150 k)
O = 7f,CRs = 7(449 Hz)(0.022 1F)(150 kQ) = 4.66
BW= Jo _449Hz
Q 466

=96.4 Hz

(c) For each integrator:

oL _ 1
© 27RC 27(10k€2)(0.001 4iF)

fo=F.=15.9 kHz

o= 1155y =l[56om+1 ~Lis641)=19
3| 7, 3\ 10kQ 3
pw=Jo _159KHz _opo .

0 19

=159 kHz

Good Luck.
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