ENSC 220 Assignment 5 solutions (2005)
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BV A~ 2uUF  ov =T 8uF

_'M'/ r=8x 1073 =8ms
1/ =125
'1‘.7 l/ H(0%) = -7:,? x 1073 = 15mA
—\\ i(t) = 1571 mA, ¢ >0t
i é)f(f:
108 f*
v = _T/ 15 x 1073122 gz 4 75
0
= 60(3‘125‘ —1)+75=60e"1 115V, t>0
1 6
v = g 15 x 10731252 gz 4 ¢
0

= —15(.«,»"1251 —1)=-15"1% 115V, >0

[b] w(0)= (2 x 107°)(75)% = 5625 uJ

1 1
[e] Wirappea = 3(2x 107%)(15)% + 5(8 x 107%)(15) = 225[107% + 4 x 10~
thpped = 1125 I,UJ
Wdiss = w(ﬂ) - Wtrapped = 4500 PlJ
oD
Check: Wy = ] 225 x 10~%e=25%*(5000) dt

0
*2503 o

=1125 x 1035
—250

= 4500 pJ

[a] 9,(07)=1v,(0%)=120V;  w,(c0) = —4(37.5
T = (37.5+ 12.5)10%(0.04 x 107°%) = 2 ms;
Loo(t) = —150 4 27070V, ¢ >0t

=-150V

—

= 500

~||-—



dv,

[b]  do(t) = —C—> = —0.04 x 107%(—135,000¢°%%) = 5.4¢7°°* mA,
[c]  wy(t) = v, — 12.5,(t) = —150 + 270e 5% — 67.5¢~%0%
= —150+202.5¢7%%V,  ¢>0t
[d]  v,(0%) =52.50V
We can check v,(0%) as follows. At ¢t = 0% we have:
2.5t
A/ % I
¥ () S 4
Capacitor acts like a voltage source at ¢ = 0t
vg(04) =120 v, (0%)  w,(0) , _
125 T 150 T 50 1470
12v,(0%) — 1440 + v,(0%) + 3v,(0%) + 600 =0
16v,(0%) = 840
v, (07) = 5250V (ok)
[a] RC=25(04)x107% = 10ms; -Rlo— = 100; v,=0, t<0
[b] 0<t<250ms:
t
Up = —100] -0.20dz =20tV
o]
[c¢] 250ms <t < 500ms:

[d]

v,(0.25) = 20(0.25) = 5V
t

vo(t) = -100/ 0.20dz + 5 = —20(t — 0.25) + 5 = 20t + 10V
0.25

500ms <t < oo:
1,(0.5)=-10+10=0V
(1) =0V



Zims)

va(0) = v,(0) = T2V

t>0:
sbe 7500 (-
M— W
g e su
E— 2.

T2v T A Va
v, = v, — H000¢
dv, _ du, di

TR TR
@ﬁg—m» =0 since i(0)= g d"“(ﬂ) —5oood‘(°)
di(0) _ . dva([]) _

= 25 2 _ 9. 80A/s; L o= = - 144000V /s

_ R _ 12,500 _ , 2 _ "
a=or= g = 2500 rad/s; a® =625 x 10

1 108

2 —_—— s ——— T 6 - o

Wo = TG 0.0)(25) 4 x 10° = 400 x 10

. a? > w? overdamped

s1 = —a +/a? — wk = —2500 + /225 x 10 = 2500 + 1500 = —1000rad/s

53 = —2500 — 1500 = —4000 rad/s

vg = Are7 0% 4 457 g (0) = A1+ A2 = T2

dva(0)
dt

A+ 4A, = 144 J.3A4,=T2, Ax=24, A= 48
ve = 4867100 + 246740V, 120

= —10004; — 40004, = —144,000



[a]

80

i,(0) = 300 = 0.10 4; v,(0) = 500(0.1) =50V
di,(0) codiy
LT_O’ T (0)y=0
— _{3_ _ 200 3 _ 1n5. 2 _ 110
a_QL_ 3 x 10° = 10%; a‘ =10

,_ 1 (10%)(0%)
°T LC T (2.5)(40)

L wl=a? critically damped

io(t) = Dyte=19"t 4 Dye—10%
i,(0)= Dy =0.10A

di,
(T;(O) =—abD;+ D, =0; Dy = aD; = 10%(0.1) = 10*

w 1010

io(t) = 10%e™10% 4 0.1e19% 4,  t>0

[b]  v(t) = Dite™ 4 Dye™
v,(0) = 50 = D,
dvo _ . dvo _ 5
C di (0) = —0.10, E =-25x 10
dv,
;’t (0)=—aDy + Dy =25 x 10% Dy = —25 x 10° + 105(50) = 25 x 10°
L vo(t) = 25 x 10%e710% 4 50e719" Y, >0
[a] t<O:
Sn
> 4007) + pta) - g
bV ‘e A

i,(07) = 10/5 = 2A = i,(0%)
1,(07) = =5(1) = =5V = v,(0%)

t>0%:
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R 10

L
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a =w® ., critically damped
- i+ Dite——loom + sze-lﬂtlﬂt;

ir=0
"L iy = Djte=1000t 4 pyt o=1000t,

i,(0%) = Dy =
At t=0%
/00 S zﬁ"’c
MN— 00— 1C
+ v Uet) ~ sy

+
SV

- 24

-5+20+v,(07)-5=0, w(0t)=-10V
-10

. di
. EE(O+) =5 10% = —2000 A/s
di,
=2 = —1000e™19%(D{¢ 4 D) 4 ¢=1000
%"(oﬂ = —1000D) + D = —2000
— 20004 Dy =—2000; Dj=0
L do(t) =2e71% A 20

[b] vo=vr+ Déte—loou: + D;e_mﬂm
v,(0%) = vp + Dy = -5
vp=5V; .. Dy=-10V
v, = 5 + Diyte~ 1000t _ (e~ 1000¢

B = ~1000e 10Dyt — 10) + Dge "

%(04‘) = 10,000 + D}

% (g+y = 2 10° = 10* = 10,000
dt 200 ’

S Dy=0

v, =5—10e"1000Y >0

_ 1 (10%)(10°)
= = x 1000 = 1000rad/s; w?= — = woI0)
9L =10 redfss v = 16 = “E)a0m)
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