HW 12 Solutions

P82 [a] —a+/a? —w2=-250
—a — /o —w? = -1000

Adding the above equations, — 20 = —1250

a = 625rad/s

1 1
= —_— = ‘2!’
SRC ~ 2RMOIx 108 ~ 0%
R = 8kQ
2y/a? — w2 = 750
4(a® — w?) = 562,500
w, = H00rad/s
, 1
2 o d
W =12 10° = —
(v ) O X LC
L= ! = 40H
(25 x 104)(0.1 x 10-6)
, v(t) 2508 — 1000 +
[b] in = —ﬁ’— = —le™*"" + 4e mA, t>0
d' H B A ae =
ic = C—‘Tjg—l =0.2e7%% - 3.2e719%% mA, >0

iL = —(ir + i) = 0.8¢72%0 _ 0.8¢~1000t ;A t>0



1:
P83 [a] ig(0) = ;j}% — 75mA

iL(0) = —45mA
ic(0) = —i(0) — ig(0) = 45 — 75 = —30mA

1
bl @ = 576 = 3@ooy02 x 109 — 20
, 1 1

° " LC (50 x 10-3)(0.2 x 10-9)

o)

= 10°

W

S1,2 = —12,500 & /1.5625 x 108 — 108 = —12,500 + 7500
sy = —5H000 rad/s; s9 = —20,000 rad/s
v = Aye~5000t | A o—20.000¢

-’?(0) = A] + AQ =5

d - ~3
d—?(m = —50004, — 20,0004, = %%15_—6 = —15 x 10*V/s

Solving, A;=10; A,=5
v = 10e~5000t | = ,—~20,000t y/ £>0

duv
i = O
[e] ic i

= 0.2 x 107°[—50,000e 5% _ 100 000e 20,000t
i _10P_—50[J0i - 206—20,000& mA
ig = 5067200 4 256720000t A



1 1

2RC ~ 3(312.5)(02 x 10-8) — o000

1 1

= 10°
LC (50 x 10-3)(0.2 x 10-6)

$12 = —8000 % v/8000% — 108 = —8000 + 76000 rad/s

response is underdamped

v(t) = B1e™%%% cos 6000t 4+ Bye ™% sin 6000¢

|
W(0M) =15V =By  in(07) = —> — 43mA
312.5
1c(07) = [—4L(0T) + i (0")] = —[-45 + 48] = —3mA
do(0t)  — -3
Gl07)_ — B0 — 15,000 V/s

dt 0.2 x 106

dv(0
T;E; ) _ —8000B; + 60008, = —15,000
60005, = 8000(15) — 15,000; .. By =175V

u(t) = 15e %% cos 6000¢ + 17.5¢ % 5in 6000¢ V,



7 [al a = 20,000; wy = 15,000
Wy = \Jw? — a?

W? =wk + a® = 225 x 10° + 400 x 10° = 625 x 10°

(2]

1

= 625 )©
IC 625 x 10
|
- — 40
L= %635 x 10%(40 x 10-) — H0mH
1
[b) o =377
1 1

B o 2 = 6250
2aC ~ 2(20,000(40 x 10-9)

[el V, = v(0) = 100V
[d] I, = iL(0) = —ig(0) — ic(0)

10
?,R(U) = % = 62—; = 160 mA

ic(0) = Cdlv

= -EE(O)

dv
Z;Ti = 100{e299% 15,000 sin 15,000t — 30,000 cos 15,000¢|—

20,000e ~20:9%% (o5 15,000t — 2 sin 15,000¢]

%(o) = 100{1(-30,000) — 20,000} = —500 x 10°*

20 (0) = —500 x 10*(40 x 1) = =200 mA

I, =200 — 160 = 40 mA

i ‘ |
le] ‘iﬂ = 100e~2009%(25 000 sin 15,000¢ — 50,000 cos 15,000¢]

= 25 x 1092090 gin 15,000t — 2 cos 15,000t)

dv 20,0001
C:iit = 0.1e~ 2999 (4i1y 15,000¢ — 2 cos 15,000¢)

ic(t) = 0.1 2" (5in 15,000t — 2 cos 15,000¢) A
ir(t) = 0.16e 2% (cos15,000¢ — 2sin 15,000t) A
iL(t) = —ir(t) — ic()
= 72000040 cos 15,000¢ + 220 sin 15,000t) mA, £ >0




