EECS 210 SOLUTIONS TO PROBLEM SET #11 Winter 2001

la. w — 0:L—short so gain=1. w — oc:C—short so gain=1. Passes low & high freqs.

0 < w < oco: L||C can only get larger, so gain< 1. Gain has a minimurn somewhere.
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1b. Let Z = juLlizls = yo4mfiel) = [duk
.y Vo _ R RO-WLC)  _ (Gw)+

H(jw) = % = 27 = Rizo LOhl = Gof o ds
le. |[H(jw)| = 0 (can't get smaller than that) at w, = 1/v/LC (same as series RLC).
1d. |H(j0)| = |H(joo)] = 1 so |H{jw)| = 1/v2 at cutoff frequencies we;, wea.

IH(Jw)I = 1/\/§ when iw% = % - (.u‘z — Wel, Wea = :1:2}%.0 —+ (2RIC)2 “+ L'LC
le. Bandwidth=wg — we = EIC'" As before, we; & w, — ﬁ; Wea & Wy + ﬁ}c"‘
1f. @ = “’Ts—:;‘d;‘““—,{di:%‘l = woRC (same as parallel RLC circuit).
2a. 2m(50kHz) = == — L = 1/[(100, 0007)*(0.1 x 10~%)] = 101.3uH.
2a. 8 = Q = w,RC = 100,0007(0.1 x 107%)R — R = 8% = 254 6Q.
2c. Q = fEonantlteq _, Bandwidth = 30%Hz = 6.25kH .
2b. fo1 =50 &2 =46.9kHz. fez =50+ &2 =53.1kHz.

These differ from the exact answers using the square root by only 0.1kHz.
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3a. 3¢ =-%F Whe“’j iIR—CIfl + oor = B5teT and Zr = Rall e = R AT

N — Jw . orici L1 .1
3a. H(jw) = "Gt nd 1)(;.wi - Zero: origin. Poles: y 2 ortl ront
3b. H(30) = 0. Makes sense: C; —open vanishes; C; —open -+gain=0.
3c. H{joc) = 0. Makes sense: € —short vanishes; Cy —»short—gain=0.
5 .
Bode: Zero: origin. Poles: ﬁ = 103 R;lcl =105 w—0:|H(jw)| ~ ]I—é%%ﬁ'—’] = 3%s.

4 Q= i _ Wls o5 QOO 1025

100, 000 = 7%5 —» C =107°/0.25 = 400pF. At resonance, impedance=R~=10009
5a. Vi(t) = 12.54 — 25.08 1.0 | 273418) yhere 2327) — 12.54 (from inside back cc}\:er).
5b. Pole: 2= = zr—bocer = 75.4228 = 12Hz. Gain= L. Phase=—tan~! L.

RC 2(0.00663) sec 71+(_1§)2 12
5c. Vol(t) = 12.54 — 25.08 Y20 csliSint—tan__(0m)) iy ¢ - 120n —» wRC = 1222 — 10n
© YOA\R = 24 ’ n=1" (4n2—1)+/1+100n7 g1 = SV )
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W=logspace(2,6,1000); M=1:1000;

H{M)=20*1ogl10{abs (W*100000./ (7*W+1000)./ (§*W+100000}));
subplot(4,3,1),semilogx (W, H) ,grid on; T=linspace(0,0.1,1000};
VI{1:1000)=12.54*0nes(1,1000); VO(1:1000)=12.54*ones(1,1000};
for N=1:100; VI=VI-25.08*cos (754*N*T)/ (4*N*N-1};
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