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2.8 (condenser, capacitor)

2.8.1
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• 1:
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φ1 − φ2 = −

∫ 1

2

E · dr = −

∫ 0

d

Ez dz =
σ

ε0

d(4)

A

Q = σA =
ε0A

d
(φ1 − φ2) .(5)

( )

C = ε0
A

d
: .(6)

◦ A = 1m2 d = 10−4m(= 0.1mm)

C ' 9 × 10−12
·

1

10−4
∼ 10−7F = 0.1µF(7)
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• 2: ( )

: a +Q
: b −Q
E

E = E(r) (r )

∫
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φ(a) − φ(b) = −

∫ a

b

E(r) dr =
Q

4πε0

∫ b

a

dr
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=

Q

4πε0

b − a

ab
.(11)

C =
Q

φ(a) − φ(b)
= 4πε0

ab

b − a
.(12)

�� ��

I(2003), Sec. 2. 8 – p.5/15



Minoru TANAKA (Osaka Univ.)

• 3:
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E(R) =
Q

2πε0L

1

R
.(14)

φ(a) − φ(b) = −

∫ a

b

E(R) dR =
Q

2πε0L
log

b

a
.(15)

C =
Q

φ(a) − φ(b)
=

2πε0L

log(b/a)
.(16)
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• 4:

a Q
−Q

E(r) =
Q

4πε0

1

r2
, (r > a) .(17)

r = ∞

a
+Q

φ(a) − φ(∞) = −

∫ a

∞

E(r) dr =
Q
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.(18)

C =
Q

φ(a) − φ(∞)
= 4πε0a .(19)
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2.8.2

• :

V Q = CV

Q1 = C1V , Q2 = C2V .(20)

C

Q1 + Q2 = CV .(21)

C =
Q1 + Q2

V
= C1 + C2 .(22)
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• :

C1 V1 C2 V2

Q = C1V1 , Q = C2V2 ,(23)

V = V1 + V2 ,

C

V
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1
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+
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=
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+
1
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=
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.(24)

:
1

C
=

1

C1
+

1

C2
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2.8.3

dQ
0 +Q

-Q
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0

dU = V dQ =
Q
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∫ Q
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U =
1
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CV 2(27)
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• 1:

a Q (19)
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Q2

8πε0a
.(28)

•
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F∆z =
Q2

2
∆
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.(31)
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( ) C = ε0A/z ( (6))
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2.8.4 (Dielectrics)

(
) κ (

)

κ =
C

C0
. (C0 )(34)

( )

C0 = ε0A/d
ε0 → ε

C = ε
A

d
, ε : ( ) .(35)
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κ =
C

C0

=
ε

ε0

: .(36)

◦

κ

∼ 9

∼ 2

∼ 20

∼ 80

1.005 (1 20◦C)
( ) (1)

κ > 1
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