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https://www.youtube.com/watch?v=JEIkB_8v7qk 

Last Chapters: we knew either V or 
charge distribution, to find E,D. 

 
NOW: we only know values of V or 

Q at some places (boundaries).  

Some applications 

l  Resistance 
l  Capacitors 
l  Microstrip lines capacitance 

 

To find E, we will use: 

l  Poisson’s equation: 

l  Laplace’s equation: 
        (if charge-free) 

They can be derived from 
Gauss’s Law 
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Depending on the geometry: 

We use appropriate coordinates: 
Cartesian: 
 
cylindrical: 
 
spherical: 
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(It’s a scalar) 

Resistance 

l Defined as: 

R = V
I
Ohms[ ]

R =
E ⋅dl∫
σE ⋅dS!∫
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Resistance PE 6.8 
A disc of thickness t has radius b 
and a central hole of radius a. Take 
σ = conductivity, find R 
a.  between hole and rim of the disk 
b.  Between the 2 fat sides of disk 
Answers:  

Ra =
E ⋅dl∫
σE ⋅dS!∫

=
ln b / a( )
2π tσ

Rb =
t

σπ b2 − a2( )

∇ =
∂
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âρ +
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ρ
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âφ +
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âz

Capacitance 
l  Is defined as the ratio of 

the charge on one of the 
plates to the potential 
difference between the 
plates: 

l  Assume Q and find V 
(Gauss or Coulomb) 

l  Assume V and find Q 
(Laplace) 

l  And substitute E in the 
equation. 
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The (-) sign in V can be ignored because we want the absolute value of V 

Two cases: Capacitance 

1.  Parallel plate 
2.  Coaxial  
  

Parallel plate Capacitor 
l  Charge Q and –Q 

l  or 

!
E = ρs
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Coaxial Capacitor 

l  Charge +Q & -Q 
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Capacitors connection 

l Series 

l Parallel 

21 CCC +=

21

111
CCC
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How to tell if C is in: 
l Parallel: when they have same voltage 

across their plates.  E is || to interface. 

l Series: when E & D are normal to the 
dielectric interface. 
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So In summary we obtained: 
Capacitor C R (not  derived) 

Parallel Plate 

Coaxial 

Spherical 
(not derived) 
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They are connected in parallel and series 
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Find the capacitance of 

Barium 
titanate polymer 


