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2.2  Electric Scalar Potential :
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a) Conservative Property of Electrostatic:

AaBbA S
F E S 0d l q rot d
→ → → →

= =∫ ∫
Work on a closed path = 0.

Work is independent of the path taken.

AaB AbB
F Fd l d l
→ → → →

=∫ ∫

Electrostatic is consevative field.

Electrostatic = electric scalar potential .
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b) Electric Scalar Potential

( ) 0rot gradϕ =

E 0rot
→

=

i. chieàu     laø chieàu giaûm theá.E
→

ϕ : electric scalar potential (V)

E gradϕ
→

=−

Nhận xeùt :

ii. ϕ lieân tuïc trong khoâng gian.

Symbol: ϕ or V

Defined by:
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Relationship between E and ϕ:

Coù: 1 2 3
1 2 3

d du du du
u u u
ϕ ϕ ϕϕ ∂ ∂ ∂

= + +
∂ ∂ ∂

1 11 1
1 1

1( . . . ) ( . . . )ϕ → →∂
= + +

∂
a h d u a

h u

Qui öôùc : +  heä höõu haïn ϕ∞ = 0
+  heä kyõ thuaät ϕñaát = 0

Ed l Cϕ
→ →

=− +∫

. .g r a d d l E d lϕ
→ → →

= = −
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Hieäu theá  ñieän giöõa A vaø B :

Laø coâng cuûa löïc ñieän tónh khi dòch 
chuyeån 1 ñv ñieän tích döông töø A ñeán B .

B

AB A B
A

U E d lϕ ϕ
→ →

= − = ∫

Neáu choïn B laø goác theá , theá ñieän taïi ñieåm A ñöôïc xaùc ñònh:
( 0)

A
A

E d l
ϕ

ϕ
= → →

= ∫ Coâng thöùc khaùc ñeå tính 
theá ñieän töø tröôøng ñieän.
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Theá  ñieän do ñieän tích ñieåm :

Goác theá choïn ôû ∞ (ϕ∞ = 0) : q
4 r

ϕ
πε

=

Equipotential lines

E
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Theá  ñieän coù tính xeáp choàng :

heä ñieän tích ñieåm: 
n

k

k 1 k

q
4 r

ϕ
πε=

= ∑
ϕ

r1

r2

rn

q1

q2

qn

heä ñieän tích phaân boá:

4 4V
dq dV
r r

ρϕ
πε πε

= =∫ ∫

r

ϕ

V
ρdV
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Find the potential:  values of scalar Integrals : 

Theá ñieän cuõng coù tính xeáp choàng . Nhö vaäy ta coù theå tính theá 
ñieän taïi 1 ñieåm vôùi caùc toïa ñoä toång quaùt duøng xeáp choàng. 

Theá ñieän laø ñaïi löôïng voâ höôùng : tích phaân treân laø tích phaân 
voâ höôùng . 

Deã xaùc ñònh . 

Suy ra tröôøng ñieän baèng coâng thöùc toång quaùt : E gradϕ
→

=−

( Theá toïa ñoä töông öùng neáu ta caàn tìm tröôøng ñieän taïi moät ñieåm naøo ñoù ) 

Attention: Söï khieám khuyeát toïa ñoä trong bieåu thöùc cuûa ϕ khi 
vaät mang ñieän laø baát ñoái xöùng seõ keùo theo söï thieáu soùt thaønh 
phaàn cuûa vectô cöôøng ñoä tröôøng ñieän  ! 
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Ví duï 1: Phöông phaùp xeáp choàng :

2 1
2

1 2

q( )q q
4 4 4 r

R R
R R

ϕ
πε πε πε

−−
= + =

2 2

cos cos
4 4
qd qd

r r
θ θϕ

πε πε
⇒ = =

3E (2cos sin )
4

θθ θ
πε

→ → →

⇒ = +r
qd a a
r

Tìm theá ñieän vaø tröôøng ñieän taïo 
ra töø 1 dipole ñieän ?

2 1 cosR R d θ−Coù:

E
→

ϕ
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