EGR260 P62 [a]0<t<1ms:
Circuit Analysis

File: N260H9BS .1t dr -+ 3(0) — 106 tﬁ 10-% 4 0
Solution to Homework Assignment #9 L= E/o vs dz +4(0) = ﬁ‘ﬁ x z +

Chapter 6 in Electric Circuits, 8" Edition by Nilsson — 20r EI 20t A
Ch. 6 problems: 1, 2,5, 8, 21, 22, 33 0
P61 [a] i = 0 t<0

i = 16tA 0<t<2ms lms <¢<2ms:

i = 08—16tA  25<t<50ms 108 ft .

- o -3 _n . .
i =0 50ms < t "= 300. 1{1_3(123& 10 6x) dz + 20 x 10
[1')] ’UEL% =375 x 10—‘(16) =6V 0<t<25ms .-. '?, —_ 402{ _ l(},{]ﬂmﬂ _ 1[] % 1[]-“3 A

v =375x1073(—16) = -6V 25 <t < 50ms
2ms <t < 00 :

v = 0 t<0 0& .

v = 6V 0<t<25ms i = 1_ (U)d’r:+3(]>( 1073 = 30 mA
o = —6V 25 <t < 50ms 300 J2x10-3

v = 0 50ms < ¢ [h] 2: A

p=u 20

p =0 t<0 gw

p = 96tW 0<t<25ms T

p = 96t—48W 95 < ¢ < 50ms 8

p =0 o0ms <1 Dn 05 4 15 0z 25 3
w=%uz t{ms)

w = 0 t<0

w = 48] 0<t<25ms

w = 482 — 4.8t +0.12] 25 < t < 50ms

w = 0 50ms < ¢
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g 22 [t i(10) = 800 — 500 — 320 = —20 A
zzg—ﬁf(}—zﬁdern:_lnE D o
- i = T-f (252 — 300) dz — 20
£=_,532A 2.5J 10
L i
25 <t <6s: - lﬂjmxdf;:—lmfwdx—ﬂﬂ
v TR = 5(t — 100) — 120(t — 10) — 20
i(2) = -20A — 52— 120t + 680 A
L
i = if (252 — 100) dz — 20 t>12s:
2.5/ 2
v=10
t t
= 1[]/ xd:.':—éi[l/ dr — 20 i(12) = 5(12)% — 120(12) + 680 = —40 A
2 J 2
]_ i
T = — Odx — 40
= 5(12 — 4) — 40(t — 2) — 20 2-5/12
= 512 —40t+40A = —40A
[b] For0<t<2s, v=-25tV; i=—5t2 A
q{’ ;-
fs=r=10s v=0 when ¢t=0 so i=0A
o= 200 — 25¢

i(6) = 5(36) — 240 + 40 = —20 A

_ 1t
i = ﬁfﬁ(mﬂ—m)dx—zo

i t
~ 80 zir—lﬂ/:cdm-—?ﬂ
5] 4]

= 80(t —6) — 10(£ — 36)/2 — 20 = 80t — 512 — 320 A

For2<t<6s, v=—100425tV: i = bt? — 40t + 40 A
v=0 when ¢t=4s so i=5(4)2—-40(4)+40=—40A
For 6 <t <10s, v =200- 25tV: 7= —5t2 + 80t — 320 A
v=0 when t=8s so i=-5(8)2+80(8)—320=0A
For 10 <t <12s, v =25t—300V; i=5t% — 120t + 680 A

v=0 when *t=12s so i=>5(12)°>—120(12)+ 680 = —40A

Fort = 128, w»=0; i=—40A
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[¢]

P68

-10 -
=20 A+
-30 +
-40 -

.50 4

i(A)
0

[a} '1(0) = A[ + A2 =1
g = —2000A; e~ 2000 _ 8000 Aye 8000

v = —30A4,e7 2000 _ 1904, 8000t

v(0) = —30A4; — 1204, = 60

Solving, 4; =2 and A, = —1

Thus,

iy = (2672000 _ 78000 A >
v = —60e” 20 4 1208000 v

[b] p = vi = 300e10:000 _ 19004000t _ 1 9,—16,0001

300e5°°% — 120e200% _ 190 = 0

300z — 12022 — 120 =0

t>0

p=0 when

6000t

Let oz = e™™;  then

x=05and x =2

Thus 22 — 252 +1=0 so

If ¢ = £B000¢
be z = 2:

6000t — 9 g0 6000t = In2

Thus, t = E =
6000

e

115.52 ps

= (.5, t will be negative. Hence, the solution for ¢t > 0 must

P 621 6|[14=42H
15.8442=20H
20[|60 = 15 H
154+5=20H
20180 =16 H
16 +24 =40H
40||10 = 8H
Ly =124+8=20H
T.5H v
12n
i(t) = L 1800e~20% dgz — 12
- 7.5 o v
8—20:5: t
= 24 —=12
0 —20 lo
= —12(e"2 — 1) — 12
i(t) = —12e 207
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i

bl i(t) = ——[ —1800e 2% dy +4
10J o
1805 [
= 50 IJ+4
= —9(e® —1)+4
i(t) = —9e 2% 1 13A
. 1 gt
[c] @(t) = ——=[ —1800e20*dy — 16
30/ 0
E—Ql]m it
= 60— | ~16
= —3(e—-1)-16
iot) = —3e 2 —13A

[d] p=wvi=(—1800e2%)(—12¢2%) = 21,600e~** W

o0 o0
w = f pdt = ] 21,600e 1%
1] 0

—A4lt oo

e
—40

= 21,600

0
= 5401

] w= %{10)(16) + %(30)(255) — 3920

[f] Wirapped = Winitial — Weelivered = 3920 — 540 = 3380 J

1 1
(8] Wirapped = 5(10)(13)° + 5(30)(13)* = 33807 checks

P 6.33

Ve

vy,

Uy

~10° st
50 08_8”“ sin 60z d= — 300

5e~80[80 sin 60t + 60 cos 60¢] + 300 — 300
400e 8% sin 60¢ + 300e 3% cos 60t V
S
dt
5[—80e 8 sin 60t + 60e 2% cos 601]
—400e~8% sin 60t + 300e 5% cos 60t V
Ue — Vg
(300e 5% cos 60t — 300e 8% cos 60t + 400e 5% sin 60¢-+
400e =% sin 60t)
800e~8% sin 60¢ V




