
Under-damped	
w Furthermore,														and			
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v(0) = 0 i(0) = 0

I .) VC 01=0 ⇒ Vztk ,=o ⇒ K
,

= - Vz

2) ico )=o ⇒

i-cdd-Y-c.kil-de-dtcoswdt-e-dt.wd.s-nwdttc.kz
( - de-dts-nwdtte-dt.wd.co swdt )

ilo ) = Ck , (a) tckzwd = o ⇒ kz= - Id .VE

3) ble )=Vz - VI. e- dtcoswdt - - e
-

d ? sinwdt



Under-damped	
w Scaled	sum	of	sines	(of	the	same	frequency)	are	also	sines	
(Appendix	B.7)	
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period
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.
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CriUcally-Damped	
	
w Total	soluUon	will	be	in	the	form	of		
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s1 = s2 = −α

t 

v(t) 

VI 

0 

α >ω0

α <ω0

α =ω0

over-damped	
under-damped	
cri2cally-damped	

Sec2on	12.2.3	

=

b It I = V
z

t Ate
-

d t

t Aze
-

d t

under - da m p e d

on .



Remember	This?	
w With	50Ω	load	resistor,	hoping	to	
speed	up	the	pull	up	
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50Ω

Example	12.2.3	

Q
d

%Rp I
=

RE

Speed ⇒ p j

I
oscillation



Easy	Way:	CharacterisUc	EquaUon	Tells	the	Whole	Story	

	
	
w For	series	RLC	circuit:	
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Sec2on	12.7	

d¥ t Etat't to = real

Characteristic equation = s 't Is + € = o

⇒
-

S
-

t 2L St Wo ? O

( ⇒ L
, Wo

-
-



IntuiUve	Analysis	
w What	if															and													?		
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v(0)> 0 i(0)< 0
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( 12.77
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2)
Example

g_ni g
Given vecot-o.su

A t il Lok - 0.5A
u -

-
w ⑦ ✓ T

" or F
Vz= Iv-

ii. ( trot ) co

2) Final value V ( too

)=E=
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3) Characteristic equation : SI If st£=o 54244%2=0
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,
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under damped .



In the plot
we )
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e 21T
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In steady state

0+-1=0
E- L o

L = short circuit

→

i

C

0-11-0 i =Cdt = o c open circuit

+ ✓
- dtr

w
→

i



What	about	Other	Variables?	
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UH ) → it ) = ive ) = ice )

- c- ↳

ith -

-
Cdt vices -1€ " '

dt de

Vple) = R . ipct )



Parallel	RLC	–	CharacterisUc	EquaUon	Says	It	All	
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IT
i.ee
,⑨j¥{¥

" " " + Et Heide i. a ,

ctaiei-df.it Er -

-
o

⇒ characteristic equation : s 't # St # = o

-

s 't za s two
'

= o ⇒
D= !
Wo =
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Two-Capacitor	Circuits	

	EE2210	Electric	Circuits	 24	



Two-Capacitor	Circuits	

w Circuits	with	only	resistors	and	capacitors	have	characterisUc	
equaUons	with	only	real	non-posiUve	roots.	
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For	Node	#1	

For	Node	#2	

Express	v2(t)	in	terms	f	v1(t)	

Differen2al	equa2on	of	v1(t)	

+ O O
+

KCL

V , v

{ -

i

⇒ 5422 St WOIO
-

⇒ L
, Wo

Si ,z=
- LIJxIwo'



Und riven RLC Given v. ( o ) and darted .

R ⇒ v.
,

ice = ?
Yputtinc =for↳

=


