EE 215 Fundamentals of Electrical Engineering Spring 2010
Problem #8 Solution
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[b] i, = If -+ D;fe_SDm -+ Die_aﬁot
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P 839 [a] —a+/a?—w] = —4000; —a — /a2 —wg = —16,000

a =10,000 rad/s,  w?=64x 10°
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PO — o L125) < 10%020) =9 ¢ 1070

v?(0) =576;  v.(0) =24V
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[c] i(t) = Aye—2000 | 4, p—16.0001

B(O) =A4,4+A4,=0

di(0)
dt

Solving,

A = 4mA; Ay = —4mA

= —4000A4; — 16,0004, = 48

() = 4e™I000t _ 4=16000E n g g
[d] Z8Y = 161000t 4 Ge-16.000¢
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— = 0 when 64¢~16:000F — 1g—1000¢
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or 12000t _ 4

[€] tmax = 4670120 — 4o~ 1% = 1 89 mA

[f] vp(t) = 0.5 =[-8 1 3274V ¢ > 0F
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w? > a* underdamped

$12 = —100 £ /100 — 200 = —10 £ 710 rad/s
v, = Bie % cos 10t + Bye Y sin 10t
,(0) = By = 108V

dv, —6 )




du,

7 (0) = —10B1 + 108, = —1200

10B; = ~1200 + 108y = —1200 + 1080; B, = —120/10 = —12V
v, = 1087 % cos 10t — 12e7 ' sin 10tV, ¢ >0
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3kQ[6kQ = 2k0
v,(0%) = (0.006)(2000) — 16 = 12 — 16 = —4V

and v (07) =20 — (—4) = 24V



[b] 'Uo(t) - 200010 + v¢

d't-‘o ) d‘ig d'-’.-‘c:
t) = 20002 + —
a T
AN di d-'l,-‘c'_
2(0%) = 2000—2(0%) + ——(0*
di
7 0+ :L o 0+
0 (0%) = LZ2(0%)
dig, o wp(0%) 24
) =T =g A AS
dv, .
C—(07) = ,(07)
dv 6 x 1072
S0t = = 7680
) = Wm0
d(;’t (0%) = 2000(48) + 7680 = 103,680 V/s
, 1
[c] w?= 75 = 2.56 % 10%  w, = 1600 rad/s
R
a=gr = 2000 rad/s
a? > w? overdamped

s1.2 = —2000 + 71200 rad /s

vo(t) = Vi + Ale™0 1 Al 3200

Vi =w,(00) =20V

20 + A} + A = —4; —8004) — 320045 = 103,680
Solving A =11.2; AL, = 352

V(1) = 20 4+ 11.2e7°% 352073200y ¢ > oF



