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RLC Circuits
.

( Section 5.7 )

One resistor ,
one capacitor ,

One inductor

No systems of equations ,

just one equation !
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RLC Circuit



New Equation

÷nt EL = EH )

En = RI

EL =L of

AE ( d÷=IH)



L dd÷t + RI + Ec = Ect )

Differentiate w .
rt . t

L da÷ttnda÷t÷da÷=d£

Substitute dat = I

Lda÷ttnda±tt÷I=d£f





Plus into

L da¥
+ R FE t E I = ¥-

= 30 Cos ( 30 t )

da¥t
t 6 doff

t.at
I = 30 cos ( sot )

ddTHt6d€+5I=3oos(xt€



Stepl : Solve homogeneous equation .

Constant coefficients ,
so

suppose in

dI¥ +6dd¥t5I=o ,

let Ict )= ert
.

we get

ert ( rstbr +51=0 , so

r2t6r +5=0

⇐5 )(he€



Solutions to homogeneous

equation :

y,ltl=et,yaCt1=eiTt
¥2 : Variation of Parameters !

Suppose ypct )=uCt)y ,
ltjtvltbalt )

.

we

g÷
tydtjtrttlyktko

utt )yitt)trtHy!H=30osGot)



y ,( the
't

,
gilt )= - Et

Yalt )
'

- e-
*

, yslt ) =
- Jett

we get

U 'H)ittvYt)e5t=o
-
uytjet - 5J Ct ) I 5¥30 cosaot)

Multiply 1st equation by

* Htv 'CtlI4t=0 ,
so

VHI = - vktjetet



Substitute into 2nd equation :

vkt )[
5£

- 5J It )[ 5¥30 cosoots
,

: t ) ⇒Oe5tcosC
- 4

uttl =
- vttjeht

=
30 etcos

4



Using Mathematic a
, we get

vltl =

T.ge#CGsC3ot)t6sinL3otDuLt1=,f5jet(cosGot)t3osin(3ot

))

and

yplt ) = yilt ) Ut ) tysctlvct )

= .tl#En*l3ys



:( t ) =ypCt)t C , ydtltcayalt )

t.ch#3ot@ol3ojtGet+gei5t

Now use intitial Conditions :

I ( 05-0 , I
'

( o )=O



III.Its't + 4 + C2

(a=-G+Yf÷s€
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Ct 1 = - Get 5 Get

+6( Einfeldt )

I
'

( 01 = - ( ,
-5 ( a

+
64-080)
33337

=

ca- sH÷HtsY÷
- 4C,

+1110=337



- 555
(

1=243571
C

,
= - C

,
+

10-74

33337

= 270-3243337)T.at#Eett.*n@

-6 (
1790130T ) -36 sin (3÷337

)


