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2.7 Capacitor And Capacitance :
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a) Capacitor :

insulator

conductor

1 2: Q Q 0+ =
Capacitor = two conductors satisfy :

Some Capacitors :
Q1

Q2
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b) the capacitance of a capacitor:

Two methods to compute C : 

I. Assuming Q and determining U in terms of Q 
(involving Gauss’s law)

II. Assuming U and determining Q in terms of U 
(involving Laplace’s equation)

Capacitance C: electric field 
stored energy of a capacitor ρS
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General procedure to find C :

i. Choose coordinate system .

ii. Assume UAB = potential difference between two conductors    
( Let two conductors carry + Q and – Q ).

ABS
   Determine Q  DdS ( or  U  d )i E lv.

B

A
= =∫ ∫

AB

Q   Obain  C  
U

v. (F)=

   Determine D ( oriii E. )
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Ví duï: Tính ñieän dung  
VD1: Tìm ñieän dung cuûa tuï phaúng
, ñieän moâi ε, dieän tích coát tuï laø S, 
caùch nhau moät khoûang laø d ?

Giaûi

x
UE a

→ →

=
d

Ñaët tuï döôùi hieäu theá ñieän U , ta
xaùc ñònh ñöôïc vectô cöôøng ñoä
tröôøng ñieän :  

x
UD aε→ →

=
d

Ñieän tích coát tuï taïi x = 0 : Luaät Gauss tích phaân: xQ D .S=

Ñieän dung cuûa tuï phaúng :
QC
U

= SC
d
ε

=
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Ví duï 2: Tìm C0 cuûa ñöôøng daây

Ñöôøng daây song haønh ,baùn kính daây daãn laø a, hieäu theá U, caùch
nhau d .Tìm ñieän dung ñôn vò cuûa ñöôøng daây :

a) Neáu d >> a ?
b) Neáu a ñaùng keå so vôùi d ?

Giaûi

Töông ñöông 2 daây daãn laø 2 truïc mang ñieän maät ñoä daøi ± λ
taïi taâm daây daãn.

a) Neáu d >> a (d ≥ 20a) :
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Ví duï 2: Tìm C0 cuûa ñöôøng daây (t.theo) 

Theá ñieän taïi 1 ñieåm beân ngoaøi 2 daây
daãn:

ln
2

r

r

λϕ
πε

−
=

+

ln ln ln
2A B

d a a d aU
a d a a

λ λϕ ϕ
πε πε

− − ⇒ = − = − = − 

0Do C
U
λ

=
0C

ln

πε
=

−d a
a
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Ví duï2: Tìm C0 cuûa ñöôøng daây (t.theo) 

d a0 20 0 0
A B d a0 0 0 0 2

x AO x AO x AOU ln ln ln ln
2 x AO x BO x AO

x

x
λ λ λϕ ϕ
πε πε πε

 
− 

 
 
− 

 

+ + − +
= − = − = = − + − − 

Ñaët: 2 dy y
achy e e−→ = + =0 2

0 2

ln
d a

d a

x
y

x

 
− 

 
 

− 
 

+
=

−
1

2
d
a

y ch  −
 
 

→ =

0C
U
λ

→ =1 dU ch
2a

λ
πε

−  =  
 

Döïa treân tính chaát ñaúng theá cuûa beà maët
daây daãn : 2 daây daãn = 2 truïc ±λ taïi x0 so 
vôùi maët trung tröïc 2 daây daãn. 
Vaø : x0

2 = (d/2)2 - a2 . (Image solution)

b) Neáu a ñaùng keå so vôùi d :

0 1 d
2a

C
ch
πε

 −
 
 

=
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c) By using the electric field energy :
2

2
e V V V

1 1 1 DW E.D .E . (J)
2 2 2

dV dV dVε
ε∞ ∞ ∞

→ →

= = =∫ ∫ ∫

Coù theå tính We thoâng qua C  hoaëc ngöôïc laïi .

ϕ1

ϕ2

Q1

Q2

2
e

1W CU
2

=
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