
 1 

FORMULA SHEET 
 
 

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

=

=
 

 
ˆˆˆ

ˆ ˆˆ sin

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

∂∂ ∂
∇ ⋅ = + +

∂ ∂ ∂
 

 
 

ˆ ˆ ˆy yx xz z
V VV VV VV x y z

y z x z x y
∂ ∂   ∂ ∂∂ ∂ ∇× = − − − + −    ∂ ∂ ∂ ∂ ∂ ∂    

 

 
( )1 1ˆˆ ˆz z

VV V VV VV z
z z

φφ ρ ρρ
ρ φ

ρ φ ρ ρ ρ φ

 ∂∂ ∂ ∂   ∂ ∂  ∇× = − + − + −     ∂ ∂ ∂ ∂ ∂ ∂     
 

 
( )



( )


( )sin1 1 1 1ˆ
sin sin

r r
V rV rVV V VV r

r r r r r
φ φ θθ

θ
θ φ

θ θ φ θ φ θ

   ∂ ∂ ∂ ∂ ∂ ∂
∇× = − + − + −     ∂ ∂ ∂ ∂ ∂ ∂        

 

 
 



 2 

ˆ ˆ ˆx y z
x y z

∂Φ ∂Φ ∂Φ
∇Φ ≡ + +

∂ ∂ ∂
 

 
1ˆˆ ẑ
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For PEC: 
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Electrostatic Triangle
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TABLE OF INTEGRALS 
 
 
 

( ) ( )2 2
1/ 22 2

lndx x x a
x a

= + +
+

∫  

 
 

( )3/ 2 2 2 22 2

dx x
a x ax a

=
++

∫  

 
 

( )3/ 2 2 22 2

1x dx
x ax a

−
=

++
∫  

 
 

( )
2 2

1/ 22 2

x dx x a
x a

= +
+

∫  

 

( ) ( )
2

2 2
3/ 2 2 22 2

lnx dx x x x a
x ax a

−
= + + +

++
∫  

 
 

( ) ( )
2 2 2 2

2 2
1/ 22 2

ln
2 2

x dx x x a a x x a
x a

+
= − + +

+
∫  

 
 

( ) ( )3/ 2 5/ 22 2 2 21
5

x x a dx x a+ = +∫  

 

( ) ( ) ( )
3/ 22 2 2 2 23/ 22 2 4 2 23 3 ln

4 8 8
x x a a x x ax a dx a x x a

+ +
+ = + + + +∫  

 



 9 

TABLE OF COORDINATE SYSTEM FORMULAS 
 

 
cosx ρ φ=   ˆ ˆ sin cos /r x x rθ φ⋅ = =    
siny ρ φ=  ˆ ˆ sin sin /r y y rθ φ⋅ = =    

z z=     ˆ ˆ cos /r z z rθ⋅ = =   
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cosz r θ=  

 
 

2 2x yρ = +  
( )1tan /y xφ −=  

z z=  
 
 
 

sinrρ θ=  
cosz r θ=  
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