Homework 8

Solution
. 15
P83 [a] %R(O) = %a = 75mA
iL(U) = —45mA
ic(O) = —iL(O) - tR(O) =45 —-T75 = —30mA
[b] a= L _ ! = 12,500
T 2RC ~ 2(200)(0.2 x 10-5)
w) ! ! = 10°

=~ IC ~ (50 x 10-%)(0.2 x 10-5)
s1.2 = —12,500 £ v/1.5625 x 108 — 108 = —12,500 £ 7500

s = —5000tad/s; s = £20,000 rad/s
v = Age~5000t | 4,em20,000¢

’U(O) =A;+A;=15

dv, -30 x 1073
Solving, A;=10; Ay =5 -
v = 1075000t 4 520,000t v t>0
) dv
c = C—
[c]l ic pm

= 0.2 x 1075[—50,000¢~5000¢ — 100,000¢~20:000¢)

= —10e75000t — 90—20,000t ;yA
ig = 50e 5000 1 25,200,000t py A

iL = —ig — ig = —40e75000 _ Fe=2000tmA - >0



P8.10 [a] a= i = (.5 rad/s

2RC
2 1
W, = E = 25.25

wa = 1/25.25 — (0.5)% = 5 rad/s

v = Bye 2 cos 5t + Bye %2 sin 5t
v(0) =B, =0; v=Bye*%sin5t
dv 4
R(0F) =04A;  ic(0Y)=44A; —(07)=— =50V
ir(07) ic(07) ; 5 (07) = 555 =50 Vrs
50 = —C‘EBl + UJde = "05(0) + 532

B,=10

v=10e"*"?sin 5t V, t>0

[b] % = —5e~"?sin 5t + 10e™*/2(5 cos 5t)

% =0 when 10cosht=sinbt or tanbt=10

5t = 1.47, t; = 294.23 ms
5ty = 1.47 + m, ty = 922.54ms
5tz = 1.47 + 27, t3 = 1550.86 ms

or
[c] ts —t, = 1256.6ms; Ty = 2T 2T 1956.6ms
Wy 5
T, 1256.6
[d] t, — t; = 628.3ms; 7“ =~ =628.3ms

[e] v(t:) = 10e~ @179 5ip 5(0.29423) = 8.59V
v(ty) = 1046127 5ip 5(0.92254) = —6.27V
u(tg) = 1060774 5in 5(1.55086) = 4.58 V
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1 1

P829 @=35Rc = 2(200)(1.25 x 10-9)

= 1000

, 1 1

— — = 4
°7 LC  (1.25 x 10-9)(1.25) 64> 10

w

s1,2 = —1000 £ /10002 — 64 x 104 = —1000 % 600 rad/s
51 = —400 rad/s; 89 = —1600 rad/s

Uo(00) = 0 =V

vy = Ale™00 4 A e 1000

vo(0) = 12 = A} + A,

Note: ic(0t)=0

dv,

—(0) = 0 = —4004} — 16004,

Solving, Al =16V, A, = -4V

v,(t) = 16400 — 41800ty t>0



P842 [alt<O0:

ip = % —100mA; v, = 500i, = (500)(0.01) = 50V
t>0:
o« =or = 2@sx 10 0 s
1 1
Pz — = =100 x 10®
Y= 6= mEx 0@ X109 0%
o*=w? ..  critically damped

i.:,(t) = Dlﬂﬂ_mat + Dzenmﬁt
io(D) = Dz = 100 mA

di,
E(D) = —CLDz + Dl =0

D; = 10°(100 x 10~%) = 10,000
io(t) = 10,000te %"t + 0.1t A,  t>0
[b] vo(t) = Dste 1%t + Dye~10%
06(0) = Dy = 50
du, '
C—72(0) = ~0.1

du, -0.1
E(D) = W = =25 x 105\"_{’8 = —CED.; +D3

D3 = 10°(50) — 25 x 10° = 25 x 10°

v,(t) = 25 x 10°e™ 10" £ 50e™10°t Y, >0






