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FORMULA SHEET FOR EXAM 1  
 
 

dS dx dy
dV dx dy dz

=
=  

 
dS d dz
dV d d dz

ρ φ
ρ ρ φ

=
=  

 
2

2

sin
sin

dS r d d
dV r dr d d

θ θ φ

θ θ φ

=

=
 

 
ˆ ˆ ˆ

ˆˆˆ
ˆ ˆˆ sin

dr x dx y dy z dz

dr z dz d d

dr r dr r d r d

ρ ρ φ ρ φ

φ θ φ θ θ

= + +

= + +

= + +
 

   
 

yx z
DD DD

x y z
∂∂ ∂

∇ ⋅ = + +
∂ ∂ ∂

 

 

( )1 1 zD DD D
z

φ
ρρ

ρ ρ ρ φ
∂ ∂∂

∇ ⋅ = + +
∂ ∂ ∂

 

 

( ) ( )2
2

1 1 1sin
sin sinr

D
D r D D

r r r r
φ

θ θ
θ θ θ φ

∂∂ ∂
∇ ⋅ = + +

∂ ∂ ∂
 

 
dqi
dt

=  

 
ˆ

S

i J n dS= ⋅∫  

 
vJ vρ=  

 
J Eσ=  
 



 2 

F qE=  
 
B

AB
A

V E dr= ⋅∫  

 
( ) ( )PE r q r C= Φ +  

 
 

2
0

2
0

2
0

ˆ
4

ˆ
4

ˆ
4

v

V

s

S

l

V

E R dV
R

E R dS
R

E R dl
R

ρ
πε
ρ
πε
ρ

πε

′=

′=

′=

∫

∫

∫

 

 
( ) ( ) ( )ˆ ˆR r r x x x y y y z z z′ ′ ′ ′= − = − + − + −  

 
R R=  
 
 
 

enclˆ
S

D n dS Q⋅ =∫  

 

vD ρ∇⋅ =  
 
 

ˆ
S

D n dSψ ≡ ⋅∫  

 

ˆl
C

D n dlψ ≡ ⋅∫  

 

SNψ ∝  
 

l CNψ ∝  



 3 

For PEC: 
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TABLE OF INTEGRALS  
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TABLE OF COORDINATE SYSTEM FORMULAS 
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