EE 220 Circuits I, source_free_series_rlc.doc

1/5
eX. Find 4] and ) Fir t >0 for Yhe
(,‘}fCou'f' S[rawm,
50N ,\fv%ﬂh_ Source'Fr-ee
=0 | & Series rLC
500 for 220
24V 47uF

+
: )
At [ 3o.0en - '

Step | Dotermine initial Conditions

G o) (cxt @ edystete, e 1)
50

son
M 50/\%[’_:’ gor

06
249V (C )T §5v o

3)( Ohr's Law) /;(o‘) = '5‘;?};':,1 -

A, (07) =% (0

37 (vt on o )So 4 0(50) +Ylo7) =O©
o O +/[L(O ) o (4
o fthand (o9f

V. (67) = +024(59) = eV-= (/c(")
¢

R

AR
G0 R R Cs o dv / —0.294
! l?j/ —_— ? f=0+ - 6/,7—)(/0-6/




EE 220 Circuits I, source_free_series_rlc.doc 215

/qf//f levi arwﬂ/ |//a*)+ K—U,Z‘()(50+50) +12 =0
the /aof C/,(;/ .,

J{'/ t:a'f' -
W
by L Find Fonuf conditymms (stesdy-store
@+ > =0
50 o £0ﬂ _i'___,,,__———-

rfc""(, ) _
No (Ag ﬁ ;l/ \’//{fi’_______

4 Mo 5eS ;
W/%é

§+ef 3 ﬂ"/;[c""%f'n/ o CLU? /d&%ﬁ/:'fﬁ(, é‘:‘f

0. JZ/L V4 J/L 1, =0
2 pr

o | r )
(89) s*+4s+ 12 =©
|

21‘ s’o+;a)5+ "““'002('4"?”0 r =0

’ ~o Fin/ /vﬂlf
= UsinS
Ty 5000 s + /6638, 278 =© >7’I .
‘ 94 -( (
S = 2500+ 20778 s Mﬂ/e“/amﬂ/

S, = -1500 ) 20949 s
z



EE 220 Circuits I, source_free_series_rlc.doc 3/5

F!’om ; 4‘5-2 Qﬂd/or EZ'ng

}79"[ :2) =zr = 2;&0/ (g’”>
domped => () =/Im 5:.2),—‘?4’043-0@' =2097%8 f‘% (6.22 ob)
un&/amfe/—-a ¢, = Jf—i"z' = 32¢l.6 r% (g,//)

Step 4 Geners! SolaFoian
(6’ ZG) /( [«E) "’°( [g cg;(a) f) Kzfr‘n[u&‘/:)j

Step S find pertienlar 5o/ sing mitie! condTobar
Y=-0.24{= & [K Cos (o) + @, §é(o)J

A0
S g = o
()= efthOoZL/ cos(ely) + 6, 5o f%f)j
f_!._’f“;f = —-o(ef“é[fa.at{wg(c«g,t) +6, S (a{;ﬁ)]
o efh(f[-{' 0.24 w, 52/1((4/ +) + —ELC‘JJ C""S[a{ft)j
gl_f_t_( — (oo = -2500¢€ [UWCS(") t gz‘i‘:(o)z (
d¥ -0 ‘e [0. 24/(20948 )5iJ (o) +8, (20719 c%[o)]

soo = 600 t £, (2071:3)

C—? gL*;O

“r



EE 220 Circuits I, source_free_series_rlc.doc 4/5

5“/?/ ; Con -/-‘
- —

oo
/f‘ (—é) = -—-O,Z‘/ 6'25 Cas(za%/,ﬁf) (A‘) Z’Zo
Lé‘f ——
5-7‘5/ G F;A/ Vc/é)g
Note ol /Lf (‘(}:4; (€] .

t
y0= 4 [ gt + L)

mdfe ‘A‘rz

t-o
g soot l/
= ﬁ';’,;"' PR DN [z
£ =o

ea"‘[a Cpg(bx) + b f:,\(lpx)j

42 _{,bl

use [e“cp:(bx) dx =

e
U (4) = (=50,063 83) D o

t
S50 [ 2500 cos (20793¢) + 2074851 zoWet) /
eV £=o

2507 ?‘/st)
= =0 00‘/43[ e [zgoo 93(20775?6)%20?‘/85,«(20 )

— e (_:ggoo cos(o) + 20798 Sin /0)2]
+ 2

l/c ff) _ -*2;0 [/2 coS (209‘/3f) J]OSin [20?7 5{')‘] £z0

e




EE 220 Circuits I, source_free_series_rlc.doc

Source Free Series RLC curemt (underdamped)
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