CONCEPTUAL tTooLs By: Neil E. Cotter RLC CIRCUITS
GENERAL RC/RL SOLUTION
Example 13

EXx:

R 2 () R, 2 R 2

After being open for a long time, the switch closes at t = 0. Write an expression for
vc(t 20) in terms of Rq, Rp, R3, ig, and C.

$°L/n; At £ =0 the switeh s open and. C‘:oFen.

t=0":

- | e - | -
ov R\ l’s lsgz RQ_ ,‘\‘Ls R3

+
(n 6 cur I‘erﬂ:)

ts Fflows +thru R, Proalucing V—af.raP s R,.

Since there 1s no cuprrent in R' , this
VOH:age_ appears across c.

Vd (D_) = Ls Rz

Note that + sign of 1Ry v-drop connects
4o + sign of vpg thru R, (ov Avrop £ w‘cre)
and  ~ slgn of 4R, v—plroP Connelts

4o — sijn of Vi thru wire.
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At +=0T, we treat ¢ as v-source with
value ve (0F) = va (07).,  Switeh is closed.
Ve(o*) =ve(0™) = LgR~

+=0" )
v,

R\ LS ‘L Rz2 R3

Since  the value we peed is v¢(o*), here
Ls nothinﬁ further +o solye.

For t=w, we treat C as open, switeh ¢losed.

+ o0
ov R, ls . v, R, R3
+
(V\o cwrren't), 7+
~ ~ -~

NDUD we hqvc VC = Ls ° Rz”RS‘ T/};S
(s the sqme as +=0" exdep-é that
we have R, [[Ra instead of Rs.

ve(t>#) = ig R lIR3
The Aime constant C3 Ry C.
We remove C and ok ints the <ircuit

from  terminals where C attaches, We qlso
turn off iz What we see is Ry -
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RTh
v
R \ Ls = 0,{ E1 R 3
= oP&n
\_.__-—v___/
R=ll Ro

we hae Rep= R, + R;IRz

Now Fl“j terms nto genemt(. solh .

- t/Rn
Ve (£20) = valbsw)tfve (01) —ve(b=)]e

Here, we have:
~t
Ve (£>0) = Lg- R, ” R+ (‘:5 Ro—ts EzﬂRB) e_(k‘*gl"kﬂc



