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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) ®, C) ®Ocq and ®co d) B and Q

seln: q) The order of +the branches between
the mails may be changed without
affecting the Filters “transter
Fanctcon. Thus, we may use the
Follo winj schematic -

We “reqt V: . as a V ~source and +take
the Thevenin e qu/eaé to the [eft
of -ﬁermmals cmd 6.
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So we have -+the Jullowinj pictare
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So V=R IRR,.
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We e‘f‘FQC":l‘VEL)/ have o Z~6’E‘lye System.
The first stage multiplies Vi by %,
and +the second s{:qge ts an RLC
Filter.
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wWe pat this in standard Form:

H(J‘au) = I where k=real cmst
{ i‘JX Ry, X = real term
Hel'el k= _;_ aqd X =?u—l.—'-—-;_r_ v
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H(jw) =

We will ase H(jw) below. Reéarninj
to the guestion at hand, however,
we aqre asked +Lo determine thAe
“i)Zae of filter we Ahave. We do
s éyz do/¢5£derc‘nj w=0, wroo, and
w= w, =

=

w=0: J‘NL :JOJZ_ = were
. = A = ~joO = open
=L = =op

Jw<  jon




L =1 =-jo = wire
Jwc Jjoe
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w= _L_ = We T wlh = —_\
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So \)wL'i—_l__ = OJ2 = wire
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We have a bqnol-rejecf f/lter.
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We

=_L = L . r/s
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Wey 2 Are where ‘H(Jw)) = VL“zM‘:x‘ng)}
Here, HGuw)= Z. |
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The smallest value e { ' can
osscb be c¢s O/IT' =l. ZIs t
q:'/:utzlf/ tALs Smqll for any w?
Yes, For ¢ =0 or wW->os W 3&4;

R4 =0, which we saw
-4
wk wc

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



So we watt 4 solve [H(jw)] =L- %
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We observe that | J+j| =VZ. So we want

Ftip both sides u/:Siale—_alown:
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Use rgpts where Way, z 20.



The | ° term must be [4/7e/~ +han

R since the +derm [nside the
2L

V" is at (east as big a3 RY
<Ll

Se we use +I/\' terms:

Valaes : Elb = 25 = 3K r/3
2L 2 -Zm/
2
= (#krss)
(R
) 2 '
""dl)z_ ::t?)k*“V(?)k) “'(‘fk)
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U.)¢| = 2K r/S Sk
or /A = R\T_ll
1
B = 1R = Gkrss
2mH
Q= We = 4kris = 2 (am"l:(ess)
A ekr/s 3

Note: w, :1/2),:,, wc.z' :’lfik .8k /s

= Ybhkr/g (sometimes u.se-ful)



