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After being open(left circuit) for a long time, the switch closes at ¢ = O(right circuit).
a)  Calculate the energy stored on the inductor as t—co.
b)  Write a numerical expression for v(¢) for ¢ > 0.

SOK'n:q) For b2 ; we model the L asq wire
and +the switch 1s clesed.
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We q current-divider, with “the 200uA
from the current source SPLH:l:i*n
between the 3092 and -the 300;1,?]_2?004?_.

Q. Is +there a minus sign W the currem-
Awider Fformula?

A. No. TF we Follow ‘the arrow For
(, around +o the 2004A $oarce, it
Po&n%_'s._ th the same direction as the
aprrow th the 200 uA soarde,

_LL(‘E-!--&I)- = 200 A - 300” 2?00.9..
3o0c]) 2700 L + 3051
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b) Using +the circuit diagram From
part (a) for L2, we see that
Vi(£>a) is the Vﬂl.-l-.qjt acros s
all three resistors, The same
voltagqe will be across the
eg uivalent of the three 're.scs%ors
in parallel qnd by Ohms lasw
the voltage well be +he Source
current “times the quimferl‘f: R.
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vV, (4 »>®) =-5.% mV

For Ryn, we ase +the circult
for £>0 with the L removed

and +the al.e.fae.ndan-i: source ofF.
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L,,quj Wwe nE.EGl Vv, (":::G*)_ To ;;ual
this rqlue., we need a model For
the L. To find a model for the
L, we consider £=0", when -the
ciranit is stable and the L acts

(rke a waire.

The switch (s open at +£=0,
which means +he circuit loop on
the lower Lleft is connected +o
the circuit LooF on the apper
rt‘?h{: by a 5&;:?!& poiﬂ'ﬁ.
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Ne current can Flow between the

+wo L°°FS tn the circuit without
causlﬂj an accumulation of ¢har‘?e.
Tﬁuﬁj the +wo foufs have po

tnfluence on each other., Thus, we

need orl,ly consider the Loop on
the Lower left.
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Since +there s no power sourde,
L )=0A,

Be¢ause i is an energy varcable,
L (6)= i (07).

Now we ¢an model the L as q

current source at =0V
¢, (ot) =0A =open

e
300 <2 F00n %?ﬂMé 1?50.1%

Because +the L acts Like an open,
+he 2051 rescstor dangIEE and has
no impact on y,(+=0%), v (0*)
s giren by +the current source
times the parallel resistance oF
3605 and 27200 1, which is 2702,

v, (0%) = ~ 200 uA 2700 = ~ 54 mV



We use -+the ﬂanarrﬂ. form of
selation +to Ffinish +the Pr‘ablﬁ'm,

-t/
v, (£20) = v, (L > ) +[vl (o*)- v (£ 4«:)]1:

er - /0503
v (£70) = -5, 4mV +[-5tmV--5.4mV |e
or ~t/0.5n3
v,(t20)=-5.4~48.6e my
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After being closed(left circuit) for a long time, the switch opens at ¢ = O(right circuit).
a)  Write an expression for ve(r = 0F).

b)  Write an expression for vc(z > 0) in terms of no more than Ry, R», R3, vg, and C.

solh:a) Sinece vg is an enerqy variable,
Vc(O"—) = Va (0-).

At 4=0", “the swiktch is closed and
4he ¢ aqctd Like an spen circuit.

No carrent Flows +hra Ry, so the
voltage drop acress Ry is oV A
veltage loop on -the rtgH: gived v¢
as the voltage drop across R,.
From -+the oulside v-leop, we set +that
the voltage drep acress R, is given
by a yeltage divider.

Valo*) = v, (07) = vg RR" =
1+ z




h) We use the general form of solh:
Ve (£20) = ve (t2e) 4[ve (0%) -vg (k3e0)]
where T = Ry
We found ve(0*) in part (a).

As +t=c0, the C is open and the

swiktceh Ls open.
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With +the open circaits, no durrent
Flows. Thus, +the v~drops for the
Riﬁ‘ are Zero. For +the 'ﬁf'"'[dDP oh
+the L&P-L’, we have

Vﬁ_(‘f"?m.] = Vs.

To Find Ryp, we &arn off vg and
look inte +he cirenit From -the
terminals where the C is <onnected.

- Betause we are solving for ve for
+ 20, +he switeh is open.

Ry R~




Because -the swiktch is open, R
has no <fFect on Ryy. Since R,
and R, are in series, we have

‘Sub.ﬁ:i-bwt:i.nj inte the general Jorm
of sclution, we have -\‘:22 g%{{am;‘,n?:
_‘t/(Rr*RS)C
ve(t>0) = vg +[V5 R. - V'S] e

R+ Rz
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a) Calculate the value of Ry, that would absorb maximum power.

b) Calculate that value of maximum power Ry, could absorb.

soln: q] RL: RTh for max pwr transfer.

We remove Rl...] turn off +the
independent sources, and Look (n
from the +terminals for R, to Find R'fh-

é 1200 0,

33000
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Ren =

120 8
WA

Reh = W10 + 33060212002



We have 3300|1200 R = l00- 33H 12 o
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2oL+ 880 . = | kyz|.

4 Ry,

We Find V-rh at the terminalg
where R, is connected but without
R, Since VTh is. Sg uqred, we
may measure Vyp in elither direction.

U[ +VTI\ - U.z

2mA (§) 11011%3300&% ({9%’
tzéosL
W

No current Hlows in the kottom
wire, swnce otherwise chq-—ﬁe
wotld aqccumulate on ocne side.

So the +twe sides adt as SePﬂM'L‘E
circudcts,

V= —20mA- 1200 =~2.%V (ohats
law]
Vo= V- 33062 =66V (v-divider)

3230041200 o

VTh = 'v"l -V = -2 4V-6.6V =-9V

‘L
Pmnx 2("C'.V] = 1&.25 h'\w
b kL
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Using superposition, derive an expression for i1 that contains no circuit quantities other than
is, Vs, R1, Rp, and a.. Note: o > 0.

soln: We “turn on one

independent gourde at
a time.

quenﬁlant solrcesS aré ﬂl!wa}/:r ap.

dase T: vyg oh, tg off = o pen

+
‘%ﬂli nwxlT Ry =Vl Ve |
l

Because oF -+the open circuit, the current
&‘:.Vxl flows thra Rl‘. and Ef_'ﬁflrtf ;‘?’,

The current Flowing dewn thru R
L3 Vxq /R:'

Vkl — "'ﬁ.yxl
R

The onl'y Fassible solh is Vx =0, L"=GA-

Or we can use +the node-—woltage
method.
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v, node: Vi+Vd uv,ﬂ = OA

Ri+ R=
'thE;I""l Vxl = (V!-I-'Uﬁ’) Rl
R1+R1
So |+‘V5){ L4+ Ry ):-. oA
RI+R:¢_

Sinke x>0, I1+xR;y # O,
Thu.s‘, Vitrs = OV  or Vv, =—Vg.

This means the Vni‘*&f-t.j& drop across
R+Rz is oy, giving Ly =O0A.
case [I- vg off = wire

) l.-ﬁ oh

usa.ml the node-voltage methed,
ave a current sum at v, -

V'-'g_ +KV1R[ "'Lﬁ:ofq
R+ R R,+ Rz

or V, \+«xK{ = L4
R+ Rz

er V5 = Ls R +Ra

i+ R,
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% Vxz = R,
= Vxz +
Ld = E
- RI
r
Fo sz.- = ud l+gﬁl
_ f_ﬁ
= = - \ + xR,
LI'Z - R;
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L i, is +the

+otaq

The

=L+l = 0 + = ts
Liz = © ML"1+=-R1
L 12
Ll-...
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