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For the band-pass filter shown above, calculate the following quantities:
Hint: Use a Thevenin equivalent for the R's.

a) w,

b) ¢ and oy

o B
d Q
Soln: q)

We Sfirst move R, +o the \eft side of L and C
and replace vy, R,, and Ry with a Theyenin equiv.

Rth = R, IRz
| —Cy—ay l —_0 A
Ry* Ra _[
——d . 0 -
Now we have a standard RLC filder but with
a ScaL'mﬂ factor of R, . This scal.ir\g
R, + Ra

factor (s real and scales +he entire
fre@uen(:y response durye of [HG) vs w

by the same Factor. Thus woz;‘L still,
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) To Find wy,we, we solve |H(S)| @mﬁx,HCS)l

Because Rz scales every -f-reguenc)/ of H(g)

RitRe
the same amount, we can iLqnore the Re and.
K['f‘R'z
7
solve l\-\l('s)] = A Max\\-\Cs)] = _\  (see below)
V?ow iz
where HG) = st _ch = |
\ I +  Ryp
-~ 3 R -
sl Th sull L

Note: -this s +the response of ‘the -foLlo:oan circutt:

K’Tk= Rl“ Rz_
———ty o+
8¢ T °

Note: We can sketeh H(g) by eonséd&rll\g
w=0: sLEO:w‘;re, .}- =0 =open
H'(3oY=0 sinee V), shorbed by L
waee- sh=oeo open, JE.:O-_-wire
H'(jw) =0 since V shorted by c
= w,: sk=-lsd = sLfjVac= H¢/ 0=
| Hes)| H/(jws) =1 since sl tsc = open
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Back +o H'Cs).

sy = /e = Lre
sty L
¢
HICS) = \ =
l + KTM
L/c
Jlwi- L
1w wc)

To find Way , We solve \H‘Cs)[ =

or \ = A
|4+ -\ \FY
3 Rwl C?c)
/¢
b A 2’
or 1*+ [R_r&wL-u—JLC)] =42
L/c
-~ 1 = T
or RTkaL NC)
Lo
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or Ry(wi u.%c‘.) = L/¢
or wl — _L =t L/RC
wc Th
or wz_ _L_ = * _‘__ w
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or NQ- :‘: { w ~L =0
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Since Way, 70 we use +V only:

-t L\Ta L
wdl,z = — :/(2‘— ) —
2R¢ Re) e

Now Jor the numbers:

Lo ) r/3
2RE 2o sle - toop
= | r/s
z-s-llz—uooP
= L r/s
Z 400
2(5\ = P
= ;3_ l \"/5
2 Lk p
1 = 26 v/
2R4C 8
W, = % Gvr/s =% Grs From earlier
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wdl,2_= IEG and | & /g



c)

d)

1236 r/3
/3=

¢tor =
ﬂuaLH:y fa
Q=






