Chapter 14, Problem 1.
Find the transfer function Vo/Vi for the following circuit.
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Solution
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where 0 = 1/RC
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This is a high pass filter (HPF).

The 3 dB point is at  = 0
Chapter 14, Problem 3

(a)  For the circuit below, determine the transfer function H(s) = Vo(s)/Vi(s)

(b)  If R = 40 k and C = 2 F, specify the locations of the poles and zeros of H(s)
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Solution

(a)  The Thevenin Impedance at the terminals of the right hand capacitor is
Zt = R + R║1/sC = R + R/(1 + sRC)
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Then from the simple Thevenin circuit,
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(b)
RC = 40 x 103 x 2 x 10-6 = 0.08

There are no zeros and the poles are at 

s1 = -0.383/RC = -4.787

s2 = -2.617/RC = -32.712
Chapter 14, Problem 5.
Find the transfer function H() = Vo/Vi for these circuits
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Solution

(a)
This is simply a voltage divider network
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(b)
R║1/jC = R/(1 + jRC)

Then voltage divider gives
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Chapter 14, Problem 6
Find the transfer function H() = Io/Is in the following circuits.
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Solution
(a)
Using current division
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(b)
Apply NVA to the circuit
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The last term is Io, giving

V = 2Io(jL + 1/jC)

This allows us to eliminate V
by multiplying these two equations together
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Chapter 14, Problem 7.
Calculate |H()| if HdB equals

(a)

0.05 dB

(b)

-6.2 dB

(c)

104.7 dB

Solution

(a)

0.05 = 20 log10H

log10H = 0.0025

H = 1.00577

(b)

20 log10H = -6.2

log10H = -0.31

H = 0.4898

(c)

20 log10H = 104.7

log10H = 5.235

H = 1.718 x 105
Chapter 14, Problem 8.

Determine the magnitude in dB and the phase in degrees of H() at  = 1 if H() equals

(a)

0.05

(b)

125

(c)

10j/(2 + j)

(d)

3/(1 + j) + 6/(2 + j)

Solution

(a)
HdB = 20 log100.05 = -26.02

 = 0º

(b)
HdB = 20 log10125 = 41.94

 = 0º

(c)
H(1) = j10/(2 + j) = 4.472 < 63.43º

HdB = 20 log104.472 = 13.01,
 = 63.43º

(d)
H(1) = 3/(1+j) + 6/(2+j) = 3.9 – j1.7

= 4.254 <-23.55º

HdB = 20 log104.254 = 12.577

 = -23.55º
Chapter 14, Problem 9.
A ladder network has a voltage gain of
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Sketch the Asymptotic Bode plot for the gain (amplitude only)

Solution
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low frequency asymptote (lfa) is

H = 1 or HdB = 0 dB

Poles at  = 1 and  = 10
[image: image16]
Chapter 14, Problem 11.
Sketch the amplitude ABP for
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Solution

We can re-write the transfer function
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The lfa is H() = 5/j
When  = 1, its value is 5, or 14 dB

Its slope is -20 dB/decade

There is a pole at  = 2, and a zero at  = 10
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Chapter 14, Problem 15.
Construct the magnitude ABP for
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s = j
Solution
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lfa is 2 → 6 dB

Zero (up) at  = 1

Poles (down) at  = 2 and 10
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Chapter 14, Problem 17.

Draw the magnitude ABP for
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Solution


[image: image24.wmf])

1

(

)

2

/

1

(

4

1

)

(

2

s

s

s

s

G

+

+

=


lfa is
0.25 s

This has a dB value of 20 log(0.25) = -12 dB, at  = 1, and a slope of +20 dB/decade.

There is one pole at  = 1 and there are two poles at  = 2. The slope changes from +20 to zero at  = 1 and it changes from zero to -40 at  = 2.
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Chapter 14, Problem 18.
Draw the magnitude ABP for
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Solution
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lfa is 4/(50s)

This has a slope of -20 dB/decade, and passes through  = 1 with a value of 20 log(4/50) = -22 dB.

There are two zeros (up) at  = 2

There are two poles (down) at  = 5 and  = 10

The slope will change from -20 to +20 at  = 2, to zero at  = 5, and to -20 at  = 10
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Chapter 14, Problem 22.
Find the transfer function with the magnitude ABP shown below.
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Solution

lfa is 20 dB, equivalent to a lf gain of k where 20 log K = 20, that is, k = 10

There is a zero at  = 2, and poles at  = 20 and  = 100. Therefore the transfer function is
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This could be re-written as


[image: image31.wmf])

100

)(

20

(

)

2

(

10

)

(

4

+

+

+

=

s

s

s

s

H


s = j
vi(t)
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