|CO7?@EPTUAL TOOLS

By: Neil E. Cotter RLC CIRCUITS
RILC CHAR ROOTS/DAMPING
Example 4

EX:

>< t=0

ig (D éR 1t gt) EL

After being open for a long time, the switch closes at t = 0.

The inductor carries no current at time t =0,

a) Give expressions for the following in terms of ig, R, L, and C:

i(t=0%) and dir)
dt

t=0"

b) Find the numerical values of L and R given the following information:

C=5pF s; =-10k rad/s s, =—40k rad/s

soln: a)

We Ffind initial copditions by s-tqr-{:lng at
'!:: O_I

(L acts Like wire, ¢ ac¢ts like open)
: 1+ : i (07)
L% éR VC <0~) = LaK v “ 0

=0 A

LLCO—)=OA sthce Fr‘ob SQ)/S S0
We only find +the values o these
enerqy variables at +t=0" because

'l:/tey will not chqnye ins*&qn'tl.)/

when we close +he switch.
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At £=0":  (model L as L sre, C as v sre)

Vi
La R \/c (o‘l‘) = “ f-“(o.") =
Vc(o')z bgR LL(O'): CA
| ' (acts like
open cire.)

Since (, (0%) =0A, -the L acts
like /it is net there still.

The current thru R s V. (o%)/R =g
Thus, no current is (eft to Flow
thra C, and |((0?) = o,ﬂ_

To Ffind di ) we start by
dt +=O+

writing L in terms of (, and v,
(Don't plug in €=0% or take d/dt yetb.)
SuMMiny current out of the top wire:
—L3+ LR + L+, = 0A
Replacing Cp with Ve /R, we have
£=L9-(1§+§5>.

Taking 517_5 of both sides:

di = ~L A - di

At R At ¢

We yse A_VS_—_ .ES and di_
At ckt L

{}
3
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é_é = -~ L1 Lg =~ v
At R ¢ N
QAL = =1 i0%) - v, (04
A’-E +,=0+ RC L

Re‘hurhlnﬁ to our circuit For t=o0%,
we have i (0%) = ((0%) = oA,

Algo, v, (0ot) = Va(0%) = igR.

AL = - LﬁR
QH: -k:o‘l' L

b) We always have s,’2 = - Fqfa* w:.

We have a ParqlleL RLC with x= | .
2R¢

For any S'LMPLQ RLC/ wo?_

i\

L
LC
From the above, we use
S +8, = -20 =1 .2
2RC
or ~Okrfs ~40kr/s = 71
R- SuF
or R= =l S = L Q. = 4o
—SOk-s/A 250 m

R= 4.0 (and o= 25k /3)
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To find L, we use

3,- 82 = <—o¢+1/o<"—w;‘ )(—x—\)ecz—wf )
z
2z
= ("oé) —104«77‘0001

3
= wO
= 1
Ve
R T |
552
L= | H

(-10K)(-40k) 5 4

L = | R
2000

-
i

500 uH




