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EXx:
C=
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Vi Ry = % Vo
36 kQ

Note: vertical resistor should be labeled R,.

a) Determine the transfer function V/V;. Hint: Reverse the order of R and C, and
suppose the output were tapped from the point between C and R;. Then use a

voltage divider.
b) Plot IV /V;l versus .
c) Find the cutoff frequency, ..

soln: q) We can switeh +the order of R, and € withont
c¢han 3‘m3 H(s) = 'VOCS)/'VLCS).

We -then consider -taking the output, Vg , From
between C and R,.
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We observe +hat V,(s)= '\/BICSN' R=

R+ R=
Thus, H()= V,(s) = H'(3) - Ra

V (8) R+ Ry

where H@) = V;C%\ )
VL (3)

This s <onvenient since H'G)

ts the *ransfer
function of an RC filter,

W‘l'bh R= R)+ R?_-

NG = V, () = Vi(s) - (R,+Ry)
V, (s) (R,+Rg) + /8¢
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b) |HG = | Ra . \

R|+R1 l—'_\ —_—————-\
w(Rﬁ-Rz}C
= R'l N \
R“l'Rz ' | —:‘ \

N(Rl“’ﬁz)c

Aince we can wrike labl=lallbl
and la/w)| = |a\/]bl.

R= \

. —— :_.-‘_"
R+Rz= [1%+ \
wo (RAR,Y¢™

We can sketch [#GB)] by Finding a Few

key  values.
For w=0 we have \H\= R2 . \
O
- R?_ . \
= R - \_
R\+K2 >
= @)
Foer w200 we have \H\’-‘ R?. ---—\———--
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K,+Rz m
= Ra .
R|+RZ
Here, R2 = _3Gks = 3,
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¢)  The cutofs freguenty, wq, is the acrezuenc/
where IHCS)] = ._\_ max \HCS)\ = _\_ - 3.
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We could gelve +the problem +his way,
but &t g helpful +o observe that
we rje-\: the same w,p For H'Cs) because
the  facter oF in  H(s) <ancels out
the
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For H'Cs\ we solve Jor W where )Hés)\=_l_.
VZ'

{H'Cs)z= 1 = 1
‘1-3 \ \ 2]

w(R +R2) C




This s e,ﬁu.‘nm\ent to

=1z
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Sinde '\J-\v+:)q1 - ﬂ1+ q‘l.‘= \]T-\-q?'l - '\/_Z-‘

i3 golved by a= %\, we must have

\ -t
wd (Rf\'Ez)c

we >0 alwqu] 2 we use +l on the H’ﬁk-\:"

or

wa __._\.______, = ! r/$
(R+R2)C (l2k +36k) 200 p

= _ L s = __\ r/s
48k 200p 9600 n

= l r/s = _l___":l_ /3
QU6 9.6

We = lok Kr/3



