
電磁気学II演習ᲽᲽᲽ解答No.3

ᴨ᳁ 点ᴱᲾBᶶ右図ᶒᶬᵪᶏᵮᵳᲿ


 


€ 

EAP =
1
4πε0

⋅
q

d2 + x 2


 


€ 

EBP =
1
4πε0

⋅
q

d2 + x 2


 力ᶒ合成ᶶ考ᵬᶯᶌ

€ 

EP = EAP + EBP( ) ⋅ x
d2 + x 2

=
qx

2πε0 d2 + x2( )3 2

€ 

dEP

dx
= 0 ᶶ計算ᵽᶯᶌ極大Ჾ極小ᶓ


 x= ±d 2

ᶁᶒᶌᵱEᶓ

E= ±
q

3 3πε0d2

2.円板ᶒ電荷密度ḷᶓ


 


€ 

σ =
Q
πa2


 ᴱᶒ部分ᶒ電荷

€ 

ΔQᶓ


 


€ 

ΔQ = Aσ

 ᶬᶮᲾᴱᵰPᶏ作ᶯ電場

€ 

ΔEᶓ


 


€ 

ΔE =
1
4πε0

⋅
ΔQ

r2 + z2


 水平方向ᶒ成分ᶓ対称性ᵯᶭ᷺᷄Ḋ᷒ḂᵽᶯᶒᶋᲾ

 z方向ᶒ成分


 


€ 

Δ ′ E =
z

r2 + z2
ΔE


 ᶒᶣᶶ考ᵬᶯᲿ

ΔE =
1
′ r 2 + z 2

⋅σ ′ r dθ dr ⋅
1
4πε 0

ᲽᲽᲽᲽᲽᲽᲽ
円板

€ 

=
Qz

4π 2ε0a
2

rdr
r2 + z2( )3 2

0
a∫ dθ0

2π∫

+q +qO

P

x

d

B A

EP

EAP EBP

P

E

€ 

E = Δ ′ E =∫

Q
πa2
4πε0

⋅
1

r2 + z2
⋅

z
r2 + z2

0
r∫0

2π∫ ⋅ r dθdr



€ 

t ≡ r2 + z2, dt = 2rdr




€ 

r   

€ 

0 LL a

€ 

t       

€ 

z2 L a2 + z2

€ 

rdr
r2 + z2( )3 2

0
a∫ = t−3 2z 2

a 2 +z 2∫
dt
2

= −
2
t

 

  
 

  z 2

a 2 +z 2

=
2
z
−

2
a2 + z2

€ 

∴E =
Q

2πε0a
2 1−

z
a2 + z2

 

 
 

 

 
 

3. 2ᶒ問ᵨᶋ

€ 

Q
πa2

=σ ᶌᵽᶯᶌ


 


€ 

E =
σ
2ε0

1− z
a2 + z2

 

 
 

 

 
 

€ 

a→∞ᶌᵽᶯᶌ

€ 

E z( ) =
σ
2 ε0


