4 N
Under-damped v(t) =V, +Ke ™ cosw,t + K,e ™ sinw,t

¢ Furthermore, v(0)=0and i(0)=0

1) wlome D reze K=\

-t <t

: g ;
9—) ('(o\ - o :) (= c %— =C'F| (’de Coswdtd e - W gu,‘WAt)'r
_at
C- ks ("" ™S raudt + e " Wy * coswdt)
L
o) = Ch () CEzWgz0 2 Kp=-gyV=
,Oi{z \‘1.0( .—D(t _
D) vle)=Ve-Vr-e cesuat - o c e Lsmugt

\
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(- )
Under-damped v(t)=V, -V cosw,t -V, wie sinw ¢
— ] d
¢ Scaled sum of sines (of the same frequency) are also sines
(Appendix B.7)
\se — L(A-t"ta;‘ A~
(W] 1 K
5 Rewride UOZV 4 e % v 7 °°9(°°At - tan oo
w(?) )

2VI-




-
Critically-Damped

S, =8, =—0

Section 12.2.3

a>w, over-damped
a <w, under-damped

a=w, critically-damped

¢ Total solution will be in the form of —

A om (’CA




\

4 ] ™\
Remember This? 15y 4
¢ With 502 load resistor, hoping to

speed up the pull up b8 /- =2KQ
y — *—C
B
é—iE —@ﬂ:
s | | ,\ (s
Vy L =
o : : "t 1
s 1w
Vg p—
AR :
0 | : | 4 Sfuo\ D R Y
5 i $
ve : 0 S‘C\‘uo\'h\ ov~
: - -

Example 12.2.3
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Easy Way: Characteristic Equation Tells the Whole Story

V(b),

¢ For series RLC circuit:

O\Z\rtt)* K Avle) |

/

e L b b

C\r\awc\’ul ¢he &O\uAH W =
=

C

\

¢t Teo” U-:.('b)

L
—\'T:S T, =

—————
2
S +2«L S+ u;': (o)

—.;70(’ LJQ

AN

Section 12.7
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Intuitive Analysis (=%’

¢ What if v(0)>0and i(0)<0?

V4 !
7 '\Y(_")

1, iy 0
ond | 100)
2.6~ @
) Vs
7. Chofockerd T
2q et o~




Exawmple -
Ps 20~ LoofrH &ww v, (0)=° 24
— W 1\
> o loys -0.5 A
BN ’-ua/*F
+
¢ -bso) <o
2) Ginal valne U (e20)=Vy = 1y o(eze
Shovt
"
® Lt
L PS
?) Ckmvav\-wts{-tc, eqnetiow ; S.(.Zg.s .(.(_:c -2 S-tz;(wa,, o
3
o(':-.{&:-: S T“A'S W, = —%—: |°4 r“‘\ls = oL < GJa
- c
u“\elerdlwvslsgok .

Gy

(NA: wol—ﬁ(z =qq;a Y‘AIS’ a‘:—z—:’:g



T Ha plot

1) iaitial vele V7
2) Fical valee
3) 8 cqcles

a) -




Tn Qh.wig Skate

L = Short cirewit
O—(VV\——-. U-;L

4 \,— -
b
C
o—|— v :cd—t—r =0 C - O(W Cirenit
4 U = A‘b
N’
)
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What about Other Variables?

‘\_Y(t) - Lc(t) = LL('&) = Ca(t)

. dU/ LLL
(Y= (— S (&)=L —
At v AL

\V@Ua: R- L({Lﬂ

V4 %

T
O ¢

\
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Parallel RLC — Characteristic Equation Says It All

(VI '
Kee 5, c‘&/ + —4 Zj vdt = Lo (t)

. T + At R
- 2
L f\j T Vv AV, (AY
c—"" ‘(”"’" - -0
: M \ - ot ® sty
V(1) —J

X . z | (
—) C\z\aVoxC‘(‘Q,VISHC ealvwd\’\e”" v S 4 :Cs+z—c -0

2
SHoexStw, =0 2RC

o

\
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Two-Capacitor Circuits

\
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\(C,I,

r

I

Two-Capacitor Circuits v, v,
4 R3 -+
dv 1 1
For Node #1 Cl% + Evl(t) + —3(U1(t) — U)_(t)) =0 —/C, _U/, R, R, JLCZ
dn,) 1 1 - -
For Node #2 Cz% + R—zvz(t) + E(UZU) —v1(0)) =0

Express v,(t) interms fvy(t)  ©2(f) = R3Cy dz:;:t) + (l - %) v1(2)
1

Differential equation of v(t)

dzvl(t)_’_( 1 1 1 1 )dvl(t)
dr? RiCi RyG R3C; R3G dt

1 1 1
-+ ( -+ -+ ) v1(0) = 0.
RiR,CiCy  RiR3CGICy  RR3CG

2 2
=) St 2xgtwp =2

=) K, W, Sl,z='°<:t\l°<2'-w:

¢ Circuits with only resistors and capacitors have characteristic
equations with only real non-positive roots.




Wndrivew RLC Qivew v (o) omd o\:{.io)

R - U =7

- ’
w ll/""

Tu

-



