MAE140 Win12 HWY7 Solutions

TR&T,10.4,10.8,10.10, 10.12, 10.14, 10.20, 10.22, 10.24, 10.32, 10.35
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1 3Ls + R s+31
E+L_S S+r
Pole at s=-R/L

Zero at s=-R/(3L)
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8R%(C?s%2 +8RCs + 1
8R(C2s52 + 2Cs

1 1
ZEQ(S) = m‘l‘ (2R +E> ||2R =

Poles at s=0 and s=-1/(4RC)
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4RC

Zerosats =
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2Ls + R)(Ls + 2R
+op  @Ls+ RLs +2R)

1 1 Ls+R
RYIs

ZEQ(S) = ZLS +

Pole at s=-R/L. Select R=20k(), L=10H
10-12
The initial condition of the inductor is i; (0) = 0.
Changing the circuit into s-domain and using KVL at t>0, we can get:
Va .
? = L[sI;(s) = i,(0)] —I,(s)R=0

Solving for I, (s), we get

1(s) Va 1 Va1 1
LS = =—|——
L s(s+%) Rs s+§

00 = L0, = (1 -0 Yuco



10-14

The initial conditions of the capacitor are i-(0) = 0, v-(0) = —VZ—A.

Changing the circuit into s-domain and using KCL at t>0, we can get:

% — Ve ve(s)

—I:(s) =0
R R c(s)
Where I(s) = C(V(s)s — v:(0))
Solving for V(s), we can get
Vo(s) =V 1 1
T e T2
RC

4 _2
ve(t) = LTHVe(8)} = 5 — Vae R
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2R R
i1 (2) D vo(?)
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I(s) C IC 2
—o0
2R ! R + !
tes 2Cs

Change the circuit into s-domain and replace the elements by an equivalent impedance.

Cs

1)||(R+ 2>=(2RC5+1)(RC5+2)

Zgo = (2R +—
EQ ( * s 3Cs(RCs + 1)

(2RCs + 1)(RCs + 2)
3Cs(RCs + 1)

Vo(s) = ZEQll(S) = I;(s)



10-22 By voltage division
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2 4+ —— |-Vg(s)
R-Vg(s) R-Vg[s)-(L-C-s + 1) _ [S .c] S
VRzs(8) = 1 = P = 2 < i
—+R RLCs +Ls+R s +;{—E+TE R
Cs+ o ANV
- + Vils) =
! ] Le-Ip I (D Vs(s) Ls 1/Cs——
Cs+2 R-L-1g ~ < Lip
VRzi(s) = = = n
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L-s+ 1 RLCs +Ls+R s +H+E
Cs+—
R
(b)
2
(52+i)1/5(s)+1—° 15 % 5% + 30000000+ 10000
_ _ LC C _ S
Ve = Vrzs + Vrzi = s 1 = 200075
s“trctic stt——s—+ 2000000
vp(t) = L7H{Vr(s)} = 15u(t)
10-24
Ry Ry
)
1 10 k2 10 k¢
Cs +
100 nF 5kQZvol) Ry
T is(f) o
Transforming the circuit into the s-domain and using current division, we can get
1
_ R, +R, _ 0.4(s +1000)
IO(S) - 1 N 1 IS(S) = WIS(S)
R; +R, R+ 1
L 17 Cs
Where I(s) = L{is(t)} = 2.5 1200
s+ 1000 1 600

Ip(s) = = +
0(5) = 537200y ~ 57400 T (5 1 4002

io(t) = L7HIy(s)} = (e™*9%t 4+ 600te =400 )y(t)

The forced pole at s=-400rad/s, the natural pole at s=-400rad/s



10-32

(a) Node-Voltage

Node A:
(1+1+1>V 1V_V1
R, Ls R,)* R, ® Ls
Node B:
1V+(1+C>V—0
R, * T \R, S)Vp =
1+1+1 1
A()—R1 Ls R, R, | LC(Ry +Ry)s?>+ (L+CRR)s+Ry
)= 1 1 - LR, Rys
- —+Cs 172
R, R,

(b) Solve for Vz(s) by Cramer’s rule,

Ap(s) _ R, V3

V. =V, = =
2(5) = Vs A(s) ~ LC(R; + Ry)s2+ (L + CRyR,)s + R,

(c) The zeros of A(s) are natural poles:
( 1) L+ CR,R, + /(L + CR R,)? — 4LCR, (R, + R,)
s =

2 LC(R, +R,)

The pole of Ag(s) is the forced pole s=0.

(d) Substitute the values into the equation, we can get

Vo(s) =

7500

52
S(m+$ + 500)

v,(t) = L7V, ()} = (15 — 15(cos(500¢) + sin(500t))e 0 )u(t)



10-35(a} Mesh-current eqs.

fa R,
Cy-s Cys (IA{S]) [VI(SJJ A A
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-— Rot——t— B() Iz(s) #
Cy-s Cis Chs I |
(b) 1 !I_‘ +:
Rj-R2-C1-Cas” +|R1-Cy + Ro:Co + R1-Cp) s+ 1 ™S
A(s) = { 5 ) V, (s}(._, 1) §F~‘1 Vals)
CI-C2~S \____/
~
1 4 1 v
_|r T as '
Ap = 1 R 1 1
s 2T Cs TG
Ap(s) B Cys

Ig(s) = Vi(s)

A(s)  CiCaRiRys? + (CiRy + CoRy + CRp)s + 17

C1C3R1R,5% + (C1R; + C,Ry)s + 1
C1C2R1R252 + (ClRl + Cle + Csz)S + 1

Vo(s) =V, —IgR, = Vi(s)



