EECS 210 SOLUTIONS TO PROBLEM SET #11 Winter 2001

1a.

1b.

lc.
1d.

le.
1f.

w — 0:L—short so gain=1. w — co:C—short so gain=1. Passes low & high fregs.
0 < w < o0: L||C can only get larger, so gain< 1. Gain has a minimum somewhere.

. 1 _ (JwL)/(jwC) __ jwL
Let 7 = jwl|| 56 = j(zZL—i—)l/((Jij)) = T=wLC"
.\ _ Vo _ R __ __RO-w)LC) _  (jw)’+{c
H(jw) = Vi = RiZ = R(l—w2ZC’)-|-ij - (jw)2+ij%i%-
|H(jw)| = 0 (can’t get smaller than that) at w, = 1/ LC (same as series RLC).

|H(50)| = |H(joo)| =1 so |H(jw)| = 1/v/2 at cutoff frequencies we1, weo.
‘H(Jw)‘ = 1/\/§ when iw% = % - w2 — Wel, Wea = j:ﬂ:ltc + \/ (2RlC)2 + %

1 ~ 1 . ~ 1
RO As before, Wel N Wy — 5SRO wczwwo-l-m.

Bandwidth=w.y — w.1 =
Q __ resonant freq

= i, = WoRC' (same as parallel RLC circuit).

2a.
2a.
2c.
2b.

2m(50kHz) = 7= — L =1/[(100,000m)?(0.1 x 10~°)] = 101.3uH.

8 = Q = w,RC = 100,0007(0.1 x 1076)R — R = 8% = 254 6.

— resonant freq ‘dth — 50kHz _
Q = fgsonant 14y Bandwidth = 5%z — 6,25k H 2.

fo1=50— 82 =46.9kHz. feo =50+ &2 =53.1kHz.
These differ from the exact answers using the square root by only 0.1kHz.

Ja.
3a.

3b.
3c.
Bode:

Yo _ _Zr — 1 _ jwR1Ci+1 _ 1 _ R
v =—% where Z;r = Ry + FoCT = T jwO and Zp = RgijC2 = SR Oa -

CN — jw/(R1Cs) . orioi o1 .1
H(jw) = Got i) Gt mn)” Zero: origin. Poles: ;7o

H(j0) =0. Makes sense: Cy —open vanishes; C; —open —gain=0.

H(joo) = 0. Makes sense: C7 —short vanishes; Cy —short—gain=0.

e 1 1031 — 105 . CN o [ 210%w ) w
Zero: origin. Poles: 7= =10° 575~ =10°. w = 0: [H(jw)| = [T55155°] = 18-

__ resonantfreq __ 100kr/s __ _ (100kr/s)L -
Q ~  bandwidth 47‘/3 - 25 - 100092 — L - 025H

100, 000 = «i—c — C =10719/0.25 = 400pF. At resonance, impedance=R=10002

Ha.
5b.

5c.

Vi(t) = 12.54 — 25.08 300 | <0784 ywhere 2097 — 12,54 (from inside back cover).

_ d _ e 1 _ -1 f
= 754% = 12Hz. Galn—— \/T@ Phase=— tan 13-

Vo(t) =12.54 — 25.08 > | coiz[;f24ff)_\;ﬁ_1l()(§$)] using f = 120n — wRC = 1202 = 10n.

o1 1
Pole: 3= = 5550663
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