2
P81 [a] in(0) = 1255 — 200mA

iL(0) = —300mA
ic(0) = —ip(0) — ig(0) = 300 — 200 = 100mA

1 1
b] o= — 800
bl o= e = s <10 °

=1
\/LC \/200><1038><106) 000

o < wo The response is underdamped

= /wg — a? = /10002 — 8002 = 600

v = Be 8% cos 600t + Bae %% sin 600t

v(0) = By = 25

Z—:(m - A éic(O)

So, = 800(25) + 6005, = = —(0.1) = 20,000
B, — 20,000 ;)(?00(25) 6667

v = 25¢78%% ¢os 600t + 66.67¢ % sin 600t V, t>0



P 8.2

P83

, dv
[C] 1w = C@

= 5x1076 [20,00067800'5 cos 600t — 68,333.33¢ 8% sin 600t]
= 100e8%% cos 600t — 341.67e8%% gin 600t mA

i = % — 200e 3% cos 600t + 533.36¢ 0% sin 600¢ mA

ir, = —ic —ig = —300e % cos 600t — 191.7¢ 3% 5in 600t mA, ¢ >0

1 1
2RC 2(100)(5 x 1079)

1 1
— [ = —1
“o=\T@ \/ (200 x 10-3)(5 x 10-6) _ 100

o = W} So the response is critically damped

= 1000

’U(t) — Dlteflo(](]t + D2671000t

v(07) =25V = D,

dv(0T 1 Vi
= Di—ab = g (<1 )

| 2
So, Dy~ 1000(25) = = (0.3 _ %)

D, = 35,000
v(t) = 35,000e 1000 4 251000ty t>0

1 1
~ 2RC  2(80)(5 x 1079)

1 1
p— —_— p— 1
“=\T@ \/ (200 x 10°%)(5 x 10°6) _ 100

a® > Wl So the response is overdamped

s1,2 = —1250 £ V12502 — 10002 = —500, —2000

Qo = 1250

’U(t) :A167500t+A2672000t



U(O) = Al +A2 =25

dv 1 Vv 1 %
2200) = —5004; — 20004y = — (—Jy— 2) = — = 0.3——):—2500
77 (0) = =004, — 20004, C( 0 R) 5><106( 80

Solving, Ay = 31.67, Ay = —6.67

v(t) = 31.67e 0% — 6.67e 20"V, t>0



P 85

(]

—a+/a? —w? = —1000
—a —y/a? — w2 = —4000

Adding the above equations, — 2a = —5000
a = 2500rad/s

—2500 £ /25002 — w? = —1000 SO /25002 — wg = 1500

—wi = 15007 — 2500  thus  wp = 2000

1 1 1
“ =76 = pone - AW o (0.01)20002 ~ *
1 1 1

2RC ~ 2R(25 x 1079) 2(25 x 10-6)(2500)



t
[b] ix = %) = 5e 10— 1125071 A £ > 07

o = Cdv(t) — Qe 1000t _ 1000t t>0"

i, = —(ig +ic) = 2.25e 7100 — 4710 A >0



P811 t<0: Vo =100V, I,=5A

_|_

160mH 100v T 25KF

Sh

t>0:

+

glaumH 500w, TEHF

1 1
~ 2RC  2(50)(25 x 10-°)

[1 1
“=\Ic T \/(160 x 10-3)(25 x 10-6) °00

o? < wg Response is underdamped

«

=400 rad/s

wa = V5002 —400% = 300



Vo = Bre % c0s 300t + Bye %% sin 300t

0,(0) = By = 100

dv, 1 \%
0 o (-5

1 100
—(400)(1 By=— (-5 ——— By — —
(400)(100) + 300B, 25><10_6( 5 50> 50 , = —800

v, = 100e 1% cos 300t — 800e 4% sin 300t V, t>0



P 8.27

1 T
=\~ \/(25 < 10-7)(62.5 x 10-5) ~ 00 rad/s

1 1
C2RC T 2(12.5)(62.5 x 1079)

a = 640 rad/s

wyg = V8002 — 6402 = 480

I;=2A

ir, = 2+ Ble %% cos 480t + Bhe %% sin 480t
ir(0))=2+Bj=1 so By=-1

di, Vo

50

in(t) =2 — e %1% cos 480t + 2.83¢ %1% sin 480t A,

underdamped

Bl =2.83



P 8.31

1 1
= = = d
= 3RC T 200315 x 10 0 rad/s

Y d
LC \/50><1033125 100 — 00 rad/s

o = wp Critically damped

Vo = ve(0) =60V, Iy =i,(0) = 0; If:io(OO):%ISA
ip =3+ Djte 80 4 Dfe 80

i,(0)=3+D,=0 so D,=-3

di, Vo 60
o0y = D — aD) = D, —800(—3) = —
=D T 0 D) = s

Solving, D} = —1200

io(t) = 3 — 1200te 800 — 3780 A ¢ >0



P 8.37

36

t<0: iL(O‘):%:(}lZA; ve(07) =0V
The circuit reduces to:
0.14(F) £ 1002 Ezgmﬂ = 500nF
N
ZL(OO) =0.1A
_ ! = 10,000 rad/s

Y= VIo T V(20 x 10-3)(500 x 10-9)

1 1
a = 10,000 rad/s

~ 2RC~ (100)(500 x 10-9)
Critically damped:

iL =0.1 + D/1t€—10,000t+ D/2€_10’000
ir(0)=01+D,=012 so D,=0.02

dt

y
(0) = D, — aD), = fo so D) —(10,000)(0.02) = 0

Solving, D} = 200

ir(t) = 0.1+ 200te %00 4 (0,02~ 1%-000 A t>0



P 841 [a] —a+/a? —wi = —4000; —a —/a? —w = —16,000
o = 10,000 rad/s,  wi =64 x 10°

R
— 22 —10,000; R =20,000L
o = 2L )
1 10°
2 — 64 1 6. L = = 05H
o= o O 6ix100(3125) 7

R = 10,000 ©



[b] i(0) =0

: 1
di(0) _ v(0);  5(31.25) x 107%62(0) = 9 x 107"

v2(0) = 576; v.(0) = 24V

di(0) 24
LTI
G o5 A

[C] Z(t) — A16_4000t—|—A26_16’000t

dgt()) = —40004; — 16,0004, = 48
Solving,

Z(t) — 46—4000t _ 46_16’000t mA’ t 2 0

[d] —;

di = 0 when 641000 = 16100

dt

or e!2000t _ 4

. In4
12,000

= 115.52 us

[e] Z.max — 46—0.4621 _ 46—1.8484 —1.89 mA

[f] v(t) = 0.5% = [-8e 710" 4 3210 v ¢ > 0F



P 845 [a] t<O:

100
io = —— =2A; v, = —4(100) = —400V
50
t>0
R 500
— = _ 25 rad
a= = 50.0) rad/s
= 500 rad
\/ LC \/ 0.4)(10 x 10-9) rad/s
overdamped

s12 = —625 + /6252 — 5002 = —250, —1000 rad/s
i = A1€7250t 4 A2671000t
i0(0) = A1+ Ay =2

di, 1

~2(0) = =250, — 10004, = (Vo — Rlp) = ~1500

L
2 4
Solvi Ai=2  Ay=-
olving, 1=3; > =3
2

io(t) — gefQSOt + %6100015 A, t Z 0



1 t
= [Yi(2)dw — 400
[b] v(t) = 755 10—6/ Slo(@) d

t t
=10° ( / ge-%ov’v dxr + / ge—looov’v dx) — 400
0

0
t

)—400
0

_ 105 ((2/3)6—250:0 t +(4/3>€—1000x
= —266.67¢ 2% —133.33¢ 7100y ¢ >0

0 —1000

—250



P852 t<0:

160L) 4500] 140
A l s L —
+
28vi,) v07) (zov
20+ 28
0(07) = ———— = 75mA
w(07) = 150 480 o

0o(07) = 20 — 480(0.075) = —16V



9g00)
i
0.5mH o
+ % e e i
400}
v {0} T12.5nF (20w

Ast — o0, Vp =20 V.
Req = 9601480 = 3202

Req 320
_Zea 2 390000 rad
“T 9L T 2005 x 10°9) /000 rad/s

N ! ! 400,000 rad/
Wo =\ — = = , rad/s
LC ~ \ (0.5 x 10-3)(12.5 x 10-9)

o < wp underdamped

Wq = \/400,0002 — 320,000% = 240,000 rad/s
v, = 20 + Bye 220 ¢05 240,000t + Bye~*2%9%" sin 240,000t
1,(0) =20+ B =-16 so B} =-36V

dv,
dt

I
(0) = —aBj +wiBy= 7 so  —320,000(~36) + 240,000

solving, By = —23

75 x 1073

27 195 x 109

v,(t) = 20 — 36e 2209 cos 240,000t — 233290 in 240,000t V. ¢ >0





