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Afier being closed for along time, the switch opens at L= 0. Find i (1) for t>0.

©

After being open for a long time, the switch closes at 1 = 0. Find vi{l) for1 >0,
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After being open for a long tire, the switch closes at L= 0. vt =07) = OV,

Find ve(t) fort>0.
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After being open for a long time, the switch closesatt=0. Find v(t) fort>0.
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We observe +that the dependent sourde
is egaivalent to a resistor.

j After being open for a long time, the ét;"itch closes at t = 0. Find vi(t) for t.> 0.

Reg = % = zk‘bi-t. = 2kao
Solh: To Find v,(k>0), we use ‘the general Form ks 2L
of solutien, (which applies to any currest NSy Y | W,
or voltage): i : wa 2mA C i
v, (£70) = v, (-r0e) +[v,(o“')-v\(+;»«ﬂe Vﬁm
We have an inducter whose behavior at +ime This is a current divider.
t=0% will affect the value of v o)
L o) = 3mA lke+3k =2mA
We Find the value of i at +ime t=0" o ’ 1R+ 3R+ 2k
ard employ the concept it [, being
an enerqy variable, camot change i Nete +ht we do ngt Find v,(0”)
instantly. Thas, ¢ (0%) = { (07}, ) since it may chqnje, instantly when
: the switch closes,
At +=0", curverts and voltages have
stabitized, and time derivatives =o0. : +t=0¥; We model the L as o current sourze
Thus, 7 =Loli/dt = Ov and +he i . with 6% = i (o)
L acts (ke a wire: it has no v odrop

but it oin carry durrest. The switeh (s closed for t>o.

At k=07, +he switch is open, removing ) : As bedore the dependent source acts
+the 5V source From the cireart. like a 2k resistor.



After being open for a long time, the switch closes att=0. vc(t= 07) = OV.
Find ve(t) fort> 0.

so\n:

Use the general Jorm of sotution For
RC proklems.
/R e

vz (+>0) = Yo tree) [ve (6%) = v (2] e

We now proceed o Find the follavlng values:

va (o), ve(£»e), and Ruy

To Find ve@H), we consider +=0" and

Find Ve (0~). Since Ve is an energy
variakle +hat cinnet chame instantly,
we have e (o) = Vo (07).

AL =0, currents and voltages have

stabilized, and all +time derivatives of
<drrents and voltages are wero,

Thus, iq=Cdyg =C-0=0. C leoks like open.
Ak
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A current summation at the node shown Using ‘he node~voltage method, we have
as a large dot gives the current ‘thru
the 3kR resistor: Va-8Y — 3mA 4+ Ya_ = OA
B Zkdn
~i, -~ BmA vt 2mA =0 A )
Malkiplying both sides by 6ke yields
or
L= -1mA vy (2+3) = 2:5v*skn-3mA
- By ohms law, we have o
: Sy, s 28Y
v lot) = &3k = ~imA-Sk@=-3V o
’ Vg = 28V
Now we find v, (42). 5
Thus, v t>)= SV-V, = BV~28V=—3V¥
kw: The L again acts Like a wire, and 5 s
the swikeh is closed. Rup: We can use the circuit ab the +op of
268 2kR, the page with the Ludependent sources
_ A W set 40 zero and the L. (le,wire) remacd
) “'th-’ao)'
BV k. BmAl . 3Ikp 2k
i we have : ] )
R = 2k2 OVaowire  OAsopen <Ry,
We. may ignere “he kD resistor since +3ko
it acts Like a separate cirtuit across ~t Yo
) kv = Veoms
the &V sourde. (The other cirtutt atross A vk»0)= -3V +£—3v-—.}_\—/} e s.—.-o.e-z.ue v
dhe BV sourte consists of Sk@,2hR, and Lard, 5. 5
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From *he dircutt diaqram, we cannst
determine v (07}, The € could be
dharged 4o some woliage, and it
woul.a remain at that veltage Jorever

Fortunately, +the problem states
that v (07) = oV.

+=0%: v, cannot change instantly, o

Ve(ot) = ve(0~) =0V

IF needed a circutt model at +=0%
we  would model the € as a
v gre wirth value o¥  In other
words, = wire at +=ot.

2k 3k

- .
5V Velot) mov ) = @:Dov

To Find Veltse), we

again use the
idea that currents qnj'* voltages are
stable and € =open.
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After being open for a long time, the switch closes att=0, Find vy(t) fort>0,

dolh: Use qeneral Jorm of solukion for R problems:
=Rl
v (+30) = v (+2=) + (M - v, {eedf] e
%=07: € acts \ike open circuit $i, =0, 99i,=0
switeh is open
Y 2ka,
Sinte no pewer is connected 4o &, vuloT)=oV
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Rop = iy Vg, = Vg, with C removed

tee (el open circait)

With open circuit ab we have iy =0
and 991, =0, Thus, v, =0V,

VTh= RV=~v, = 12V-0¢ = 12V

Now connect wire from a to b and
measure  current, Lge.

We have v, =12V sinde & is new

donnected across 12V seurde by wires,

“The current +thru the 1200 vesistor

i3 160Ly:
Vo= 12V = 160MA =100 iy,
o 1205t

Thus, =

lge = Ly = 1OMA = I mA

Rpp = Vi = ]2V = 12ka
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C asts Uke v sre, ve(o*) =ve (o).
switeh s ¢loged

My,
ov
RV - V-0V
Tt =RV
By
agts Uke
2y (+ [ohaincd e vlo%)
can ignore, e
Across \zv -

IF we consider a v-loop around the
outside of the hobtom half of the
¢irenit; we Find that we have

12V acdross -the 12052 vesistor:

v, (6*) = 12¥

t=200: € aety Ulke open cirenit #Lhzo,‘i'iib:o
switth is closed

Iﬁﬂ{,ﬁc
\ezo] L i=0

.
12093 v (£-e0)

mvC) 2k

No power is donnected to 1205,
Thus, v (k=) = OV
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Note: We get the same result if we
remove the dependent source and
mulkiply the RRon resistor by w0
to account For the 1004, Flowing
thra it

This is the contept of impedante
multiplication.

Rex
a § b
lzv(%; 2kn % \zka%

We find Ry by tirving off the wv
. sourae  (which becomes a wire) and
determining R seen looking imbo 4, h.

We have Ry = k2, as hefore,

Nuﬂ‘u\ﬁ values inte “the qeneral  solution
yields our Ffinal answer:

~t /2R uF
v = ov -t{lzv -ov}e ,  *0

or

—% /3bms
v, (£%0) = 12Ve




