RLC CIRCUITS

GENERAL RC/RL SOLUTION
Example 11

CONCEPTUAL TooOLS By: Neil E. Cotter

EXx:
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15V @) 0.2uF __ Ve

After being open for a long time, the switch closes at t = 0. vc(t=0-) =0V. Find
ve(t) for t > 0.

solh:  Use +he qeneral form of solution for
RC proklems.
-+/R ¢

U (£ 20) = V4 (£20) +[v¢ (6*) — v, (-l:-)ao)] e
We now Pmceea( +o f£ind +he ’f-ol(owi.ng values:
Ve (0?) , ve (+2e), and Ry,

To Find Ve (O"'), we consider +=0" anal
Find Ve (07). Since Ve is an energy
vartable +that cannot chamge instantiy,
we have g (0*) = Va (07).

At =0, currents and poltages have
s-(mloltiz—eof, and all +ime derivatives of
currents and voltages are =erv.

Thus, (q=Cdva =C-0=0. C leoks like open.
At
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t=0 C = open , swrtch OPen
2k n 3k
\M W\ |+
15V ve(0)
-
From +the ¢ircuit dia rém, we canpnct
Aetermine V.(07). The C could be
dha\raeat to some voltage, and it
would remain at +that voltage forever.
Fortunately, the problem states
that Vs (07) = oV.
+= O+

Ve cannot chqh?e instantly, so
Ve (0%) = ve (07) =0V

TF needed a circutt model at 4=t
we would model the C as a

v srd with value oV. TIn other
words, C = wire at +=o.

2k 3k
AN —AN—

+
isv(®) V¢Co+)=ov* = C::':Dov

To Find Ve(t>2) we again use e
dea that currents an veltages are
S-(-_qble Gl'\d C = oPen.
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+ - 0 ; C = open , sw'«:l-_ch CkoSEOl

2K 3k
W\—' ﬁ/\/\—‘—‘ﬁ x
3% i=o ¥ Vo (b on)

§

Since ho current -Hows, the
VOHnﬂe alrop across the 2k
and 3k RY (s on

Thus, we have 15V adress C:

Vd (‘E"’”) = |5V

To +find Rth, We remove C and Find
4he Thevenin eﬁu'wae/r& resiitance seen
Looki.hg tnto  the terminals where ¢
was donnected.

For +he crauit we are uslng here, we
can  Find Ry, by turning off the
inde pendent |5V gource:

2ks2 2k a
————W\- WA ©
< R
b
—

Rth = 2k + 3k = Sk K, C=SknozuF

~%/mg " =1ms
oV (+20) = 15V +(ov-1IsV)e

Val£20) Velo™) Ve (£>00)



