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ECE 220 
 

CHANGE OF COORDINATE SYSTEMS 
 
 

Cartesian to Cylindrical 
 

 

 Change of component 
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−sin φ cos  φ 0

0 0 1

� 

� 
� 

� 

� 
�  

Ax
Ay
Az

� 

� 
� 
� 

� 

� 
� 
� 
 

Change of variable 
 
  ρ = x2 + y2  
 φ= tan−1 y / x( ) 
  z  = z 

  
 
Cylindrical to Cartesian 
 

 

 Change of component Change of variable 
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  x = ρ cos φ 
       y = ρ sin φ        
            z  = z  
 

  

where: sinφ =
y

x2 + y2
 

 

 cosφ =
x

x2 + y2
 

 

  
 
 
Cartesian to Spherical 
 

 

 Change of component 
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Change of variable 
 
  
 r = x2 + y2 + z2  

 θ = cos−1 z
x2 + y2 + z2
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 φ= tan−1 y / x( ) 
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Spherical to Cartesian 
 

 

 Change of component 
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Change of variable 
 
 x = r sin θ cos φ 
 y = r sin θ sin φ 
   z = r cos θ 
 

where: sinθ =
x2 + y2

x2 + y2 + z2
 sinφ =

y
x2 + y2

 

 

 cosθ =
z

x2 + y2 + z2
 cosφ =

x
x2 + y2

 

 
 

 
 

 

Cylindrical to Spherical  
  
 Change of component Change of variable 
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  r = ρ2 + z2  

 θ = cos−1 z
ρ2 + z2
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Spherical to Cylindrical  
  
 Change of component Change of variable 
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    ρ = r sin θ 
 φ = φ 
 z = r cos θ 
 

where: sinθ =
ρ

ρ2 + z2
, cosθ =

z
ρ2 + z2
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BRIEF MATHEMATICAL TABLES FOR ECE 220 
 
A. INTEGRALS 
 
 1. 

dx
x2 ± a2� =1n(x + x2 ± a2 )  

 
 2. 

x dx
x2 ± a2� = x2 ± a2  

 

 3. 
��

x2 dx
x2 ± a2� =

x
2

x2 ± a2 �
a2

2
ln x + x2 ± a2( ) 

 
 4.  dx

( x2 ± a2 )3� =
±x

a2 x2 ± a2
 

 
 5.  x dx

( x2 ± a2 )3� =
−1

x2 ± a2
 

 

 6. 
x2 dx

( x2 ± a2 )3� =
−x

x2 ± a2
+ ln x + x2 ± a2( ) 

 

 7. 
 dx

x2 + a2� =
1
a

tan−1 x
a

� 
� 

� 
�  

 
 8.  x dx

x2 + a2� =
1
2

ln x2 + a2( ) 
 
 9. sin� nx dx = − sinn −1 xcosx( )/ n[ ]+

n −1
n

sin� n − 2x dx,  n > l 

 
 10. cos� nx dx = cosn −1xsin x( )/ n[ ]+

n −1
n

cos� n − 2x dx, n > l 

 
B. BINOMIAL SERIES: 
 
  

��

1 ± x( )n = 1± nx +
1
2!

n n −1( )x2 ±
1
3!

n n −1( ) n − 2( )x3+� for x2 < 1 

  
��

1 ± x( )−n = 1 �  nx +
1
2!

n n +1( )x2 �
1
3!

n n +1( ) n + 2( )x3+� for x2 < 1 

 
C. HYPERBOLIC IDENTITIES: 
 
  1n x2 +1 + x[ ]= sinh−1(x),  1n x2 −1 + x[ ]= cosh−1(x)  


