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HOMEWORK #4 prob 1 solution U
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Given the resistor connected as shown 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-pass [H(jw)! vs. ® shown above. That is:
maX|H(ju))| = 1 and occurs at wg =1 M 1/s
w

|H(jw)| =% atw=0 and lim |H(j(n)| =—

1
wn—>0 3

If you use a C in your solution, use C = 0.5 nF.



golh: Te achieve a gain of one, ie, (#/=1, at
wy = Mr/2 we need to satisfy one of
+wo -.Er:"faminj cond iiiand-
1) TAere is an goen circuit from the +4op
rail +a the botdam rail when w=uwy,
ar E.} ThHere is a shart circuid in the 'I{'-I:P
ract mmm:ﬁln‘f He cpput =lirecily to
the output when w=a,.
Given +the [k resistor on +he f‘{;r.-il"r!: side,
only aondjéion (2) is possible.

To achieve fhe sShort circwit at w,=/Mr/z,
we gse a series L and C.

The circuir +thus far-:
- C=0.5nF € qiven in prob Shrieneqt
. —t'm
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Te Find L, we have Wy = .L"E s L= |

L= 1‘ H = Z mH
(IM]%n

The above cireuit is incomplete, as H(w)
will be gers at w=0, (whea +he € becomes
an open -::frc'#{if}', and HGw) will be 2ero a3
o =» oo, (when the L hecsmes an apen cirduit),

Te achieve a qain of /3, Le. [H]= %_]
at w=0 q.m:l ar-sse the L and Mmast be
é}-}pqmﬁ' £p,- a resistor



The +inal ecireuit-
L=2ZmH Ca0.5nF
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ALt w=0 and w- w, +the cirduit ef-fﬁdtiv:!.y
consists of +he v;  Sourde and +the +two R3.
Using e voltape ~divider Formela, we have (for

w=0 or w-des )

[HGw)| = L = _R,
E,+ R=

This meand R, is L of the “dal of R,+K,.

In otfer words, 4he radic of R, te the dotal
of R+R, 8 [ 4o 3. It Solews +hat

R, +R; = 3ka, gince R = lka.

Thug, Ra2=2ka=.

Note: Does R; alter the dircuit's behavier
at w,= J’Mr/}l? Eecaude +he L and
C aet (ke a short Sircart gt w,, R,
Ls L):Fqssad and (eqres He eircuit
response unalteres at w,.

Mete: Ffmii.nﬂ the cutoff 'Fn:ﬂu:nc:.'e: for
this circuit s difficult owing +o
the R's Frem the L and C in +the
expression for H{'jm).



