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ECE221 PS7 Solutions
(6.1, 6.10, 6.14, 6.20, 6.26, 6.34, 6.36, 6.39)

P61 0<t<2s:

10° gt - et |t

ip=— [ 3x10 % ®dr+1=12 +1

=595 /u —4 o

= —0.3e "+ 1.3A, 0<t<2s

ir(2) = 03¢+ 1.3=13A

t > 2s:
103 t . —4(x-2) t

ip=— [ —3x10 %@ Vgr413=—125 | +13
2.5 J2 —4 |

=0.3¢42 4L 1A, t > 2s

tis)

v (mv)

-1

2

-3 4

tis)
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P 6.10 i= (Bjcosdt+ Bysindt)e/?

di
dt

= [(4By — 0.5B;) cos 4t — (4B + 0.5B5) sin 4t]e /2

di
v= 4d—; = [(16By — 2B;) cos 4t — (16 B; + 2B,) sin 4t]e /2
v(0) =60 = 16By — 2B, = 16B, —20 .. By =5A
Thus,

i = (10cos 4t + 5sin4dt)e /2 A, t>0
v = (60cos4t — 170sin4t)e”/?V,  t >0
i(1) = —26,A;  v(1)=54.25V

p(1) = (—26)(54.25) = —339.57W delivering

about:blank

— = (Bj cos4t + By sindt)(—0.5¢7"/2) + e/2(—4B; sin 4t + 4B, cos 4t)
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P14 [a] im0X107, o1t 0<t<5
. a] i=———5—5t=380x <t<5pus

i=400 x 1072  5<t<20pus

300 x 1073
i= 2 4 05=10"%—-05 20us <t < 50us
30 x 10-6

5x10-6 15x10-6
g = / 8 x 104tdt+/ 0.4dt
J 0 5x10-6

2
= 8x10'—
2

5x10-°
+0.4(10 x 1079)

0

= 4x10%25 x1071%) +4 x 1076
= 5uC

5x10-6 20x10~¢

[b] v=4x106/ 8x104:cd:r+4x106/ 0.4dz
0 J 5x10-¢
30x10-6
+4x 106/ (10*z — 0.5) dz

J 20x10-6

I2 5x10-6 20x10—6 IPQ 30x10-6 30x10—¢

=4 x10°[8 x 10*— +0.47 +10*— —0.5x
2 o 5x10-6 2 l20x10-6 20%10-6

=4 x 10°[4 x 10%(25 x 107'2) +0.4(15 x 1079)
+5000(900 x 10712400 x 107'%) — 0.5(10 x 1079)]
=18V

V(30 us) = 18V

[c] v(50us) =4 x 10°[107° + 6 x 107% 4 5000(2500 x 10~'* — 400 x 107'?)
—0.5(30 x 107)]

=10V

w = %CUQ = %(0.25 x 107%)(10)* = 12.5u]
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P 6.20

P 6.26

3020 = 12H

80/[(8+12) = 16H
60/[(14 +16) = 20H
15)/(20 + 10) = 20H
Lo, =5+10=15H

1 1 1 1

o816 12

Cy=3+12=15uF

30pF

20V T 19pF

1 1 1 1

G 30 1310
Cy=10+10 =20 uF

20uF T 10V
}+

1 1 1 1 1

=t tsrtT=735
s 5 20 4 2
SUF
ae {}
+ 5v-
10V T 2|:||J.F
—30v+ T
be {}
auF

Equivalent capacitance is 2 uF with an initial voltage drop of +25 V.

Ci = 12/1F
Cg = IOuF
C5 =2/.tF
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di .
P 6.34 d_: = (5){e2%%[—8000 sin 4000¢ + 4000 cos 4000¢]
+(—2000e2990%)[2 cos 4000t + sin 4000¢] }
= 29000 50,000 sin 4000t} V
diy

~2(0%) = (1)sin(0)] =0

di
10 x 10—3d—:(0+) =0 so »07)=0

01(07) = 40i,(0%) + v2(0") = 40(10) = 0 = 400V

P 6.36 [a] Rearrange by organizing the equations by di,/dt, iy, diy/dt, io and transfer
the i, terms to the right hand side of the equations. We get

di di. di
L+ 2501 — 82 — 20ip = 5iy — 82

Y d dt

di, . dis . di
8L 920iy + 16—2 + 80i, = 16—2
dt 1+ 105 T80k dt

[b] From the given solutions we have

.
% — _320e 5t + 2724
.

22 _ 9605t — 204¢— 4
dt
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Thus,
dil —5¢ —4t
4— = —1280¢ + 1088¢
dt
25i; = 100 + 1600e~5 — 17006~
di
sd—; = 2080e % — 1632¢4

20iy = 20 — 1040e " + 1020e™
5iy = 80 — 80
di,

—4 = 640e
dt

Thus,
—1280e°t + 1088¢ 4 + 100 + 1600e >t — 1700e** — 2080e "

+1632e™4 — 20 4+ 1040e ™ — 102064 £ 80 — 80" — 640
80 + (1088 — 1700 + 1632 — 1020)e~*

+(1600 — 1280 — 2080 + 1040)e ™5 = 80 — 720e >
80 + (2720 — 2720)e~* + (2640 — 3360)e > = 80 — 720e " (OK)

di
8 _ 956065t + 2176

dt
200, = 80 + 1280e°t — 1360e*

di
16% = 41605 — 32646
80is = 80 — 4160e > + 4080e 4
i
1629 — 1280¢ 5t
dt
2560e % — 217664 — 80 — 1280e ! + 1360e™* + 4160e " — 3264¢
180 — 4160e " 4+ 4080e 4 £ 1280e 5

(—80 + 80) + (2560 — 1280 + 4160 — 4160)e >

+(1360 — 2176 — 3264 + 4080)e~** £ 12806
0+ 1280e ™ 4+ 0e ™ = 1280e " (OK)
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di di
P6.39 [a] 252+ 16% + 32y = 0

dt d

1692 | 39
— 3210 =
dt 2

[b] ip=e"—e A

dis ,
L — _pt 2 f_Qth 3
o e '+ 2 /s
ig=8—8e"A
dig
—2 —8'A/s
dt /
—16e7t + 3272 + 32¢7t — 327
di; _dig
v = A— — 2_
[e] s a Cdt

= 4(8e7") —2(—e "t +2e7%)

= 3e ! —4e 2V,

[d] v1(0)=34—4=30V;
dig

w(0) = 4=2(0)—2—=

= 4(8) —2(-1+2)=32-2=30V
Yes, the initial value of v; is consistent with known circuit behavior.
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di,
20

diy
dt

t>0
Also

(0)
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