
 

 

 

 

 

 

 

 

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑡𝑡ℎ𝑟𝑟𝑟𝑟𝐹𝐹𝑟𝑟ℎ 𝑟𝑟𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑟𝑟 (𝑟𝑟𝑜𝑜𝑟𝑟) = ∫𝐸𝐸�⃗  .𝑑𝑑𝐴𝐴  (Open surface) 

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑡𝑡ℎ𝑟𝑟𝑟𝑟𝐹𝐹𝑟𝑟ℎ 𝑟𝑟𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑟𝑟 (𝑟𝑟𝑜𝑜𝑟𝑟) = ∫𝐸𝐸𝑑𝑑𝐴𝐴𝐸𝐸𝑟𝑟𝐸𝐸0     𝐸𝐸�⃗  and 𝑑𝑑𝐴𝐴 are parallel 

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑡𝑡ℎ𝑟𝑟𝑟𝑟𝐹𝐹𝑟𝑟ℎ 𝑟𝑟𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑟𝑟 (𝑟𝑟𝑜𝑜𝑟𝑟) = 𝐸𝐸 ∫𝑑𝑑𝐴𝐴  E is uniform on opening 

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑡𝑡ℎ𝑟𝑟𝑟𝑟𝐹𝐹𝑟𝑟ℎ 𝑟𝑟𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑟𝑟 (𝑟𝑟𝑜𝑜𝑟𝑟) = 𝐸𝐸(𝜋𝜋𝑎𝑎2) 

∫𝑑𝑑𝐴𝐴 = 𝜋𝜋𝑎𝑎2   Area of opening 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐸𝐸�⃗ 𝐿𝐿 =
𝜎𝜎
𝜀𝜀0
𝑜𝑜̂ −  

𝜎𝜎
𝜀𝜀0
𝑜𝑜̂ = 0 

𝐸𝐸�⃗ 𝑅𝑅 = −
𝜎𝜎
𝜀𝜀0
𝑜𝑜̂ +  

𝜎𝜎
𝜀𝜀0
𝑜𝑜̂ = 0 

𝐸𝐸�⃗𝐵𝐵 = −  
𝜎𝜎
𝜀𝜀0
𝑜𝑜 ̂

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 



 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

𝐸𝐸�⃗ 2 =  1
4𝜋𝜋𝜀𝜀0

𝑞𝑞2

�3𝑅𝑅2 �
2 =  1

9𝜋𝜋𝜀𝜀0

𝑞𝑞2
𝑅𝑅2           𝐸𝐸�⃗1 =  � 𝑞𝑞1

4𝜋𝜋𝜀𝜀0𝑅𝑅3�
𝑅𝑅
2

= 1
8𝜋𝜋𝜀𝜀0

𝑞𝑞1
𝑅𝑅2  

𝐸𝐸1 =  𝐸𝐸2                
1

9𝜋𝜋𝜀𝜀0

𝑞𝑞2
𝑅𝑅2 =

1
8𝜋𝜋𝜀𝜀0

𝑞𝑞1
𝑅𝑅2 

𝑞𝑞2

𝑞𝑞1
=

9
8

 

 



 


