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Dis 2D Worksheet

a

1 Bode Plot Practice

Identify the locations of the poles and zeroes in the following magnitude Bode
plot. What transfer function H,(w) would result in this plot?
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b) Identify the locations of the poles and zeroes in the following magnitude Bode
plot. What transfer function H;(«w) would result in this plot?

¢) Identify the locations of the poles and zeroes in the following transfer function.
Then sketch the magnitude Bode plot.

MelrM NN \,

c) Identify the locations of the poles and zeroes in the following transfer function.
Then sketch the magnitude Bode plot.

Hilw) = i
1

(! = | Al osh ot
e @)/T N ot (=[x
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d) Identify the locations of the poles and zeroes in the following magnitude Bode

| | —tnd c«)]o/s/t\ﬁ)c'g\\
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d) Identify the locations of the poles and zeroes in the following magnitude Bode
plot. Then sketch the magnitude Bode plot. ‘
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2 Transfer functions and why loading is annoying

Consider the circuit below.

1

>~' 7

The circuit has an input phasor voltage V; at frequency « rad/sec applied at the input
terminals shown in the illustration above, causing an output phasor voltage V, at output

— 4?\

terminals.
- ’
a) We are going to construct the transfer function H(w) = ‘;— in two steps. We will l__ ( (A\ -
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terminals.

terminals shown in the illustration above, causing an output phasor voltage V, at output Y

- ’
a) We are going to construct the transfer function H(w) = ';., in two .\lt‘ps. We will i_( ( O

compute two intermediate transfer functions, H,(w) = ;— and Hy(w) = =—=. Then,
we will find the overall tnnsh r function as the prnaud Of these Two mh Tme: ann_

transfer functions, i.e. H(w) = % = H,(w)H(w). This approach is valid since (ht,
cancel. For the first step, find the intermediate transfer function H(w) = <. Have g

your expression be in terms of Zg; and Zc, that is the impedances of R, md Ca. W \} 5
\ mid

— |
w g >v54?_f —
N g

NP
v Have your Of—’_‘V\f\ M

b) Now, compute the other intermediate transfer function H,(w) = =%,

expression be in terms of Zg,, Zga, Zcy, and Zcs. (ie. Don't forget to consider the f ‘Z

impact of loading by R; and C; in this transfer function.) —

, L im N
- %N =

( Z JZ@\
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c) Then, use these two intermediate transfer functions to calculate the overall transfer

function as H(w) = ‘\— = Hy(w)Ha(w).

Uﬂ ) lw'w £,(416G EIQ'*S‘"\Z F(/@)(, (L

d) Sometimes it is useful to collect all the frequency dependence into one place and to

figure out how to think about what scale might be somewhat natural for the frequency.
Obtain an expression for H(w) = V,/V; in the form £ - 2 } j
Hw)= = = ———— \ \
Vi

jo (jw)?
28— 4 =

Wy w;

ﬁ‘i'\'?\‘n thatR, =20Q,R, =4Q,C, = :' F,and C; = 1F. ;\’hnl are the values of £ and KZ L (L L.{« SL\L \_' q j
RG =20 |F=25

e) For the previous case, what is the magnitude of the transfer function at the @ = thew =w:. L’q C r V\Q r \Q

you calculated?
This is here so that you can see that just because we called it @, doesn’t mean that the
amplitude here is ?

st b

I
1)
03(\ — \ - — = L
H{ ~N 2 g ‘?:_6'7/

Cﬁ"

—_—

—

|
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g) Use a computer and then draw Bode Plots of |H(w)| and H(w). J
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