ECE 2240 PRACTICE EXAM #2 prob 5 solution
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After being open for a long time, the switch closes at = 0.
a)  Calculate the energy stored on the inductor as t—.

b)  Write a numerical expression for v(¢) for £ > 0.

solh: q) For 2@, we wmodel the L as a wire
and +the switch is clesed.
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05 3005 2, 2004A 27009

We aq current-divider, with -the 200uA
From the current source splittin
between +the 3092 and -+the 3004 |27009.

Q, Is +there a minus sign n the curremt-
dwider formula®

“A. No. TIF we Follow “*he arrow For
( around +to the 2004A 3dpurce, it
Pm‘;n-lh_,s._ th the same direction as the
aprow  Lth the 200 wA sourde.

:LL (-t-)oo) = ZOO/DLA - 300” 2700&_
300)) 2700 L+ 3051




New, 300||2z000 = 30002+ 1]|q =200- 4
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En&rt)y stored on L is J.-Z-Lb,_-.
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uS‘bnﬂ the circuit dlqgra"{ .:."FPOM

part” (a) for Lo, we see that

Vi(£t>@) is the voltage across
all +three resistors, The same
voltage will be across the
eguivalent of the three resistors
n qua.l.(e.(., and by Ohm's law
dthe voltagqe will be +he source
current “times +Hhe egqimlen*& R.

v, () =-2000A- 3012|3000 ||z700.0

" =-200 mA- 300|270
w

=-200 A - 30- ‘”q



vV, (t*o0) =-200 yuA- 2750
1 A
or

vV, (4 »®) =-5.4 mV

For Ryp, we ase the c¢ircult
for £>0 with the L removed

and the al.e.f:e,no‘en'l: source off.
Rrn

v . _
3c0a lg;oo_g_% 12700.&%

Ry, = 301+ 300 ||2700.9

30J2 v+ 270 5L
Our time donstant L3

v = |:~ = |50 nH = 0.9 nd.

tast, we need Vv, (£=0%). To Find
this valae, we need a model For
the L. To Find a model for the

L., we consider +=07, when +the

circuit is stable and the L acts
(ike a wire.

The switch s open at t=0,
which means +the circuit loop on
the Llower Lleft is connected +o
the circuit loop on the upper
rLjA-E by a sinyle pocnt.



No current can Flow between the
+two Loo,?s th the circuirt without
causing an accumulation of ¢har3e,
Thus, +the +wo loops have no
cnfluence on eq,d[ other, Thus, we
need only consider the locp on
the Lower left,

br,

—>
“‘“'

Since there s no power sourde,
L )= 0A.

Bec¢ause L, is an enerqy varcable,
LLCO‘*): L,_(O'),

Now we <¢an model the L. as a
durrent source gt +=o0%.

(:L(O‘l') =0A = open
I ~ <+
3040 ? 2000 %?OM 27009

Because +he L acts like an open,
the 305. rescstor alcmglES and has
ho C:MFM\C": on V,(«l::O"’), v!(o“)
is given by the cuarrent soarce
times the Farallel rescstance of
300 5 and 2700 .01, which is 270 2.

v, (0%) = ~ 2004l 2700 = ~54mV



We use +‘the general form of
solation to Finish -the problem.

-t/r
v, (£20) = vV (> ) +[v, (o) -V ({:—'oo)]c

er -+/0.5n8
v (£20) = ~T.4mV +[-54mV--5.4mV |e

or ~t/0.5n3
v,(£>0)=-5.4~ 48.6e mV




