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Capacitors

Capacitors battery

Symbol :



Review :

Volts Joule ) Coulomb (Electrical potential)
-

electromotive  force I emf )L .

Tf I 9 Volts "

pressure
"

^ 2
I yrRs resistance ( ohms r )

battery
-

y = RI
-

→

q
-

electrons I  
= current ( amperes )

( coulombsHee)

Replace battery with capacitor :

L .

1- 2

-

c- = % Cs capacitance
u

capacitor Units : Farads =
C mbs

Cfs charge volt

#
-

of Is -19 current )
dt

Vs RI becomes qq.sk/-d9ft)

⇒ day

At pt of so



Experiment :

Discharge of capacitor

def
A the 9=0

- Hrc
⇒ g = Goe

Note :

-

Vcs
94C so

can change variables :

d- ( c talc so

dt

⇒ dtr

f- try Iso
6

Ts to e- the



Componentsof atypical circuit

-

Resistors

Capacitors
Inductors



Units

of change - Coulomb k)

( 6.24×10
"

protons)
I current - ampere

IA
)

( Coulomb #
-

V Emt - volts (

Th
R resistance - Ohms#
Ceapacitance- Farads

(F)
Joule = Newts . Meter

= Volts . Coulomb

Voet  = Joules
Coulomb

Watt = Tonya
.

= Volt - Ampas Note :

IF
 = lost Adi - F

MF
 = 10-6 F micro . f

n F  = 10-9 F no no - F

p
F  = I OMF
picot

.



THE
( More about ) R c

L

Electrical Circuits TH

,
, #

Kirk hots 's (Voltage) Law
Is def

- Tltlttrttttttttt
-

EH so

dt

Vr = RI
, 4=92 , Tf =L dig

So
- THI t RI t 9ft L DI so

at

⇒
L daff

.

+ Ro¥tIg=tH

Canrewrite in terms of other quantities .

E.g. Lc ddaffctrcdtf.tt = VH1

or d 'T

f. tf dat tick " t '



Example .

RI + off t L did s TH )

Differentiate :

R
diet

t Ig It Ld¥
.

= data

%

HALF
t

'?
t { I = TECH

Ths RI So can rewrite this to getI
dat t did ,

I
-0ps OH

R at
Rc

>
da÷k

.

+ Bad# t tin : Bit 't '

Suggestion: Try to find an ODE for Tf
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Special Cases:

ldahti.RO#tEg--tHRC-a-icmt

R

I no inductance ) NW RdIdttff=VH
VH N

c dtfctrivi.vn#

L C - circuit
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) Ld£¥tff- VH
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van
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Chongqing Rs 32kR
meExample [
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] c =3
.

?yf
(M micro Farads)

C

dfa , lag -0 Rcs 32×(33×10.6) see

s 1.056×10-2 Lee .

day
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t lots

.no
. ,

9- so

Change to time in milliseconds :

t .

. See{ T : milk res
T = lostqq.az:&

.

data ⇒ IET

#
it ⇒

degassing
.at

mtor Itai. so dahqsfdfejdahg.su 'd:&
.
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107g
so ⇒
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,
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The Geometry of First Order ODE 's

y
'

to) s I - ylo)
s I- 2 :  -1Example Mfa ' I -
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'

yetis E t.is
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y
'

G) = . e
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dff =
Flt , y ) y

ymine::*:"

¥⇒** .= y
'
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t

s

direction field
( also  called Slope field

field of line  elements )



Direction Fields

John
:

g- get ,d

÷ :* .

ylto) -

- yoYn
:g he Solus

integrates
.

. donuts !

Unique .
P:

offs FILL) " nice

{ guy , go

initial value problem

theorem If Fis
"nice IVP has

unique solution
.



Examples Im d¥+tEk¥-1112=1
Kr .

.
c

C = 1000µF. d¥t . Is 9
RC I A see .

Vats 9.or
.
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Let VH be square ware : DV
n Is
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.
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Syme :

df = Fly) autonomous DE

Example deaf : gli - yl

.

Fi
'd

ftp..gl " 'd

sy

equilibrium

Hired) points

c- ← ← ok→Is. ← ←easy
O I

i C
unstable stable
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