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Given the resistors connected as shown with the following values,
R; =1kQ Ry, =2 kQ

and using not more than one each R, L, and C in the dashed-line box, design a
circuit to go in the dashed-line box that will produce the band-reject IH(jm)l vs.
® shown above. That is:

min|H (jo)| = % and occurs at @y =1 k r/s
» .

|H(jw)|=% atw=0  and lim |H(jw)|=z
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soln: To c¢reate +he dip in IH[ at wo= lkr/s, we may

use one of two methods: a vertical LZ that
Shorts out at w,, or a herizontal (¢ that becomes
an open circuit at wo. The vertical LC would

be 1 series. The horizontal LC would be (n
pamt(e(.
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Cireuct T would yteld a gain of zero at w,,
So we need 4o add an R n series with L and C,
Circuit T’ would alse yle.‘.al a sq},n of =zero at
Wy, S0 we heed +to add an R in parallel with
L and C. Thus, we have the two

possible
dircuwits shown below.
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We now consider +the behavior of cath <ircuit at
w=0, w=wo, and W w,
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H(:‘o)zyg = Ra = 2ke = & Pr both circurts
VI R+R, lke+2kn

Note: Ra s B)'quseol L)« L tn cireuct T.

W=we: L, in series = wire
\

L,< in quuet = open
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T:H(GoY=V, = RellRa = T:HGOY=Vo = Ry
Vi R+ RRs Ve RitR+Rs

We want \uQa\\: _;.). QR w=uw,.
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An i,ntere.stlng way to calculate Ry ¢ to use
the formula for parallel resistance wn terms
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For L and ¢, we have wy=_! = |k r/s.
VLc .
Thus, LC= L =_1 = Lu (rs5)

w * (lk r/a)*
Any LC = lu will work.

For example L=I0 mH aad C = l00uF (s
one practical selution.



