Ex-

After beth open for a Long time, +he
switeh ¢loses at +=0. Find t:o(-f:?_o).

selh: 420 = 2witch open , L acts like wire,
find energy varitable 1, (07) = E,o (07).
The eherqy varltable does not
chqnﬂe tnstantly, 3o L CoNy=1,(07).
All other 's and v's may chqnje
when the swuteh dlosed.

v lo-SL Lo
= ~M\—
.LL(D-) + V¢

2003 0avg ZSOV?

Using +the r\oale—vc!H:aje method, we
Find v:

v +o0.a(v-250v) 02+ v-ZSov =0A
20 <L lo.zt40 o e 2t4en




v( 1 + 0.9 (lon) + \) =[O,ﬂ(loﬁ)+li{25ov

2000
loL+ 40 10 .+ 40 s
or
v A+ e = lo 250V
oY

I

v (1) b (250V)  (Mult by 2
or on both sides)
Vv = 200V

usLn3 vV, we Find L, (07):

L, (67) = 200V = l0A
20-L

+=0" % L acks like current source L Cot) =L, (07)
or LL = 10A, Switeh 18 cloged .

The varitable we are interested in
E—S .Lo(:o+) = LLCO+) = IOAc

oo 3> switch g doged, L actg like wire

05
lo_c?_q/ L




We adhieve 3ome S'LmFLi-Hca'l:Lan b/
rePchth] the c¢ircutt +to +the right of
a’; b’ with its Thevenin eﬁuivalenf.

The Thevenin Vol-l:qf}e s dhe open areurt
voltage across a’, b’ We use superposition

to Find U_I_h-.

ol HosL
dase T: - -
27.5V on VTh
250V off 02
VTl
37.5V
N B
b/
Vo = VO\JcAﬁe across 4o
Vo = 375V - ko = 30V
oL+ HosSL
case Lo 4 al
250V on Yo
37,5V ofF 16 2
VT]‘\'Z 256y



= 250V -+ |pso = Sov
10 52+ %0 S

V'rhz

Summihg the yesults gives Vgt

V'rh = \/Tm +VTh‘2. = 30V+G5oV = 8oV
To  Find RThJ we “+urn off the
independent sowrces and look ints
the circutt From a/, b,'.

/ 4o 5
a
1051
L‘JI
RT‘h = lo_n_n Yo = |0 - ]”Ll- =lo.:1-_l_(_‘i_)
o 144

our direutt now appears as followg:

v’ lost o Rty =85

Y
<~ -
Ly(k>a) VP
zo_qé 0dv; <Y V= 8oV
IO!




U3ing the node-voltage method, we
find Vv’

_.X_L + o.ﬂ\(v’-ao\/) [oRg® +(v‘—80v) = OA
200 10n+8 o+ 8oL
or
v'(.L___ + 0a(lo=) + _‘__) = SOV(O-‘i(m)H)
20501 1852 18 H 8o

or
/

% (°I+ﬂo+\o)=aov (‘10-!-10) (mult by

. 190.52.)
v'= 8060 v

109

W ginq v’} we find Ly(k—>a):

- (
L,(k>e) = V__ = 80OV = 460 A
205 [09- 2oL 109

time const: t = L/ Ry}, where Ry s the

Theveatn R sSeen  from +the +erminalg
where the L 13 donnedted.

We Find R, = Vau, /Lsc where

Vary L3 the open—dircuit voltage
where +the L (g donnected, and

Lo S the  short—circuit current
when the L is replaced by a wire.

Here, Lo = ¢4 (£>x) = hoo A.
109



For Vi, we have the {nl!awi.nﬂ direutt:

-~V +
+ |t Vg T
e
Vg —o.lv

Vi, oS by chmbs tam5

204 3 o.ﬁ%<¢> 8oV @".

Sunce ne current fows h the 200,

Va, s the same as the node-voltage
LabelleA Vo, abore. We wn use the
r\oalc-w:!-bqge methed €o Find vy -

o,"I(vTh-— aov)__lgil___ +(1/_rh -6011) = O0A

o192 10 2o+ 852
or
Vi (0 A=)+ _| 5 = 80\/(0.‘!(!0.0.)-\-.1__.
|18 <2 |8 52 1852 18 52
or-
v, (40 = sov(a+i)
or
VT}\ = 8oV

Note: This resutk wmplies +that Vg =0 /-
This makes sease since, as indiated
in the drait dlagram, the current
(n the (oop on the right side of the

cirtu(t (s olvg= - > Vg =0.
lose



Rrh Led
RTh = %OV . = \93. JL
460 A s
169
Y = 88 mH = 440 ms & 4 ms
109 o 109
5

To complete the problem, we use
the qgeneral form of selution:

: . : . ~tr
L, (t20) = L (¢ +oo)+[uo(o+) —L({:-!M)] e

°r “t/4 ms
L (tZ0) = 400 A+(lo-400 Ale
109 169

°r -+ /%04 ms
Lo(£20) = 3.67A + C.33Ae



