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F = 1
4πε0

qQ
r2
r̂ Coulomb’s Law    F =QE+QV×B   Lorentz force 

 

E = 1
4πε0

ρ !r( )
r2∫∫∫ r̂ d !τ  electric field from continuous charge distribution 
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E•da∫∫ =
1
ε0
Qencl Gauss’ Law (integral)   E•∫ dl = 0 (statics) 

 

V r( ) = − E•d l
℘

r

∫ Electrostatic potential, and E = −∇V (statics) 

 

∇2V = −
ρ
ε0

Poisson’s equation, and ∇2V = 0 Laplace’s equation (regions of no charge) 

 

V (r) = 1
4πε0

q
r  and  V r( ) = 1

4πε0

ρ !r( )
r∫∫∫ d !τ (setting reference point at infinity) 

 

Eabove −Ebelow =
σ
ε0
n̂  and  

∂Vabove
∂n

−
∂Vbelow
∂n

=
1
ε0
σ  boundary conditions  

Dabove
⊥ −Dbelow

⊥ =σ f  
 

V b( )−V a( ) =W
Q    W =

1
2

qi
i=1

n

∑ V ri( )  and W =
1
2

ρV dτ∫∫∫  

 

Q =CV    W =
1
2
CV 2

   W =
1
2
Q2 /C  capacitors 

 

∇2V = −
1
ε0
ρ  Poisson’s equation      ∇2V = 0  Laplace’s equation 

 
 

4 



Name ___________________________________Student ID ____________ Score_______ 
              last                                    first   
 
 

B^SIC EQUATTONS OF ELECTnODYMIT|I(XI
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Dcltido l
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Ldrdr b... Lt

F=4(E+rxE)

E!.r!/, M@nttd..nd For.t

Lituar twalial

I  P=.or.E. D =.8
I

I  v=,-n '  n=lr

E=-iv -+.  B=vxA

I t l  _ |  _\Et  tsy:  u = i ! \eoE'r  -R')dt

Lt '.EnMt P = €o /(E x E) /r

Pttyrtting v.ctor: 5 - 
11n x rl
tto

Lmotfonrutai P = 
#c'a|
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