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Giuce E is onservative

00 = -W = -fie qoi - di >=-qoSE .d8

φ : ilectric Potential is defined as the potential energy per

unit charge φ=。
∴ 0φ=φ(ri)- φ(ri" ) =-fiji3 ,di
A collection of charge

φ L() = E
些

| r>-γ 1



A continuous distnbution of charge

dφ(
r

)

= kφ() : {嘴 :

1 Ddq=ndr φ )={

{ 2n dq = 6UA φ )=fk,
3Ddq 4) =sga

Remark ; 17 the equation for the potential assumes that the
reference point ro-1x φ (ro-7 x7 = 0

2) We have learned 2 ways
1 )Bydefinition φ ( t ) -φcr) =frotid



21 φ( * ) =SKj tro -10)
In general use Gauss law tofind → use ( 2)( symmeerys

Eg 1 4 of infinite line
张⼊

Gauss law i . rnr2 = 4nKAL E :FD

φ( ) - φcr ) =-rEdr ↑
ELl→= 0

↑ ↑和φ☆
) -φ48)=- 7.di=fdioidi

↓↓↓
=坐↑ . dr* =名将dr=kn站{ dr

=-2kλ ln (品 )



Eg 2 potentialofaringcuniformlycharged )(不对称 、法 2

Sol : ' = 10 , 0 , t ) " = ( OSO ,R RSin 0 , 01 dq = ldr =⼊Rdo

ir ' - * 1:a= const

φ 10 , 0 , E) =foKz
=

n ⼊R 2n =Q 0 , 0 z1 =
些
Z午Rz

Eg 3 Electric potential of a uniformly charged disk

' = ( 010 , E) " = ( 'coso ,
t
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=2nK 6[EER 2-]

Eg 4 Yof a uniformly charged spherical Shell

Doutside A = Ex 4wr
2
=4nkθin E路 r

φ(t)-φ ( r)= f , dlikea pointchargero' →o φur0) = 0.

φ(r) = 柴

② HR EA =4hkθin = 0 E= 0 φi)- φur-x) xiidi= -J% Ebne .di

⼀器嘴
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Electrostatic energy stored in a system of N pointchauges
What is the work requived to bring all the charges from roxx

to therr finalposition?

Thefirst one comes forfree

的的所
…… …∞

U 1 z =qu 虚cpotentialatqzdueoay
U 3 = q3 .箭 + q3箭



U = 汇瑶 k器品冷汇 I 器 E虚器 potenraldneai
i=|j1

( ifj ) 进 allthecnarges
lexceptqiy atthe

position ofqi

Energy stored in a continuous charge disturbution
U ={ Sdq φ 4 is the potentialat theposition ofdq

Dan
U注 Jdq φ= 0 sicdv
over the overall

charge body space



Eg ⼋个⻆ ly访体边⻓a 中间 l2e)
Kl -e) ( -e) K ( - ey ( -e ) klel( - e)

U = 前点器= 12
a

+⼝a + 4—⼀

河 a

t 8 e嚚
020 We need to invest work

Uco the system wants to stay together



Eg : … in a spherical thin sherl total Q . uniform cuarge

U = ⽴Sdq φcr=R) 注 { dq管注谈 Suq = 三淡

sewndapproaen O =0 [pordu+f[|4ardrk=
后

=些 [p ]= ka
2

Equipotential surfaces - surfoves onnereing points having the same
valne of eleltric potential

of between any equiporential surface and its neighbour has the same



value of 3Moredenseequipotential surfaces =3 StrongerE

E 's always perpendicular to equipotential surfaces ,

Calculating thefield from the potential

φ () - φir) =-{ % i. di"=⇒× 1 :装 E = 嘴
, 步⼆能

eg : φ (x , y , z) = xbytE Ex = - 3yx 2Ey =
x 3EE :1

…

lx 4 l: maghitude of the maximumsope
是 =p: pointsinthediration in which 4 derreases more quicky



Electric fields and electric potential around conductors

Conductor , charge can flow inside the conductor .

Electrostatic equilibrinm state : c harge doebn4 move anymove

For an idea conductor in an electrostatic equilibriumstate
Rule ①=0insidetheMaterial ( because if t0,thechargewill
move )

② ) =0 inside the conductor (qin = 0 )

③ 4 = wnstant in the conductor

④ veny near the surfale on the outer side E
7
=4ak6n



Conductor with a lavity inside -7 Faraday
'

s cage
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Eg : EFind① chargedistribution ② EPevey where
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