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a) What type of filter is the above circuit: a band-pass or a band-reject?
Hint: Use a Thevenin equivalent to combine all the R's into one.

For the filter shown above, calculate the following quantities:
b) w, ¢) ¢ and ¢, d) PandQ

sel'n: q) The order of the branches petween
the mails may be changed without
affecting the Filters “transter
Fanc€ion. Thus, we may use the
Follo winj schematic =

We 4reat V: . as a V ~source and take
the Thevenin e qu/eaé to the [eft
of -éermmals cmd 6.

R " R3 h = outpat V, no Coad

- = VE Rz”R’s
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< Ry, = R seen bokiho Lreko
ok ah with V-sr¢ off

(V-sre¢ off = wire)
Rm =R, }{Ra” R3

So we have +he Jollow}.nj pictare :
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R+ R R Ri R
So VThz"i;fR‘"Rz” Rb-
R,
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we effectively have a Z-a’tﬂye System.
The first stage muktiplies Vi by %,
and +the second stage is an RLC

filter.
[}
H(jw) = Yo =W Jub+ fise

y';_/ Rm+‘>wL+\l._

e
We put this cn  standard Form :
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H(j“)) = k { wihere k= real camst
{ tJX Ry X = real term
HEI'€, k:.z_s; andl X =wl~- L,

wc

|

H(jw) = %,
3 l"'J Rrh

We will ase H( w) below. kefarﬂiﬂj
to the ues'éw/) at hand, Aowever,
we are asked +o det—ermme tAe
i)gze of filter we Ahave. We do

cs b considering w=0, wveo, and
w = wc,/~ { J ’ ’

052 = wire
3 = ~J° = open

—0 +
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Rrh 2 No carrent,
-V"%%D_ Vo= Vi3 3 so no V.
— - across Rop.
H(o) = Vo = v (5) - =
V- 3
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W —>oo: J‘*’L ::)oo = open

L =1 =-jo = wire
Jwc Jjoe
+
Rth -
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(o] ———
Ve ! jwd
Seo \)wL+ \ = OJ2 = wire
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We can now sketeh //I/ veé w:
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We have a loqnol-rejecf f/lter.



b) w, = { = L . r/s

62.5n 'iZSO)k)z
2501
c) Wey 5 are where |H(Jw)] = V{zm‘:xlﬂgm))
Here, HQw)= % . |
> l“J R1A
wb- L
wc
JHcJ-a,)| =z, |
3 \]_..\) Krh \
wL-J-C
= Z ,
3
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)
wc

The smaqllest value the { ' can
osscb be c¢s }/\' =1/. s ot
quruczlf/ +tALS Smqll for any w?®
Yes For ¢ =0 or w->os W 5&1&

R4 =0, whidh we saw
wi =L

earlier wAhen /:/oftinj /H/ vs w.
So  max lH(jlo) \ =
L



So we want 4o solve H()‘*’)) =

1.z,

V= 3

% | A

3 \|+J Rrh iz
wl - _Lc
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or )H—J Rxh _

wl<-A

wdc

We observe that | Jtj| =VZ. So we want
R1n = %1

wl - L
wC

FlI’a both sides ulssiale~alown:

wk-_4 =]
wC
Rvn
or
(UL—'J... :T'RT;‘
wc
or
NLtRTh——_\___ =0
w C
or
(»\)L—-“\)RTh——J__ =0
C
or r 4+
w T w Ry - L =
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s
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Use repots where Way z 0.



The | 7 term must be [4,7e,~ +han

R since the Lerm (nside the
2L

V™ is at (east as big a3 RY
L

Se we use -H/\' terms:

Wa, = % R + (R“rh)l“'l—
/ 2L 2L Lc

Values: Rpy = 128 = 3k r/s
2L 2 -2mH
2
1 = (#krss)
e

T =t3k+V(3k)‘+(qk)‘
e TN —
we, = 2K r/3 5k

) B2 we—wgy = Ko+ Rm )

or /A = R
o
/49 = 12 = Gk r/S
2mH
Q= = Ykrrs = 2 (am"l:(ess)

o =Y Wa; wey =)zk- 8K ris

= %hkr/g (sometimes u.se-ful)



