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Coordinate Systems 
 

• Plane polar coordinates (2-Dimensions) 

 
The position of the point can be specified either by ( ),x y , or by ,r φ . 

o cosx r φ=  

o siny r φ=  

o 2 2r x y= +   ( )0r ≥  

o 1tan
y

x
φ −=   ( )0 2φ π≤ <  

o The area element is given by d d dA r r φ=  

• Cylindrical Polar Coordinates 

 
The position of the point can be specified either by ( ), ,x y z , or by , ,r zφ . 

o cosx r φ=  

o siny r φ=  

o z = z 

o 2 2r x y= +   ( )0r ≥  

o 1tan
y

x
φ −=   ( )0 2φ π≤ <  

o The volume element is given by d d d dV r r zφ=  
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• Spherical Polar Coordinates 

 
The position of the point can be specified either by ( ), ,x y z , or by , ,r θ φ  (note, 

however, that various conventions exist as to the order). 

o sin cosx r θ φ=  

o sin siny r θ φ=  

o cosz r θ=  

o 2 2 2r x y z= + +   ( )0r ≥  

o 1tan
y

x
φ −=    ( )0 2φ π≤ <  

o 1 1

2 2 2
cos cos

z z

r x y z
θ − −= =

+ +
  ( )0 φ π≤ ≤  

o The volume element is given by 2d sin d d dV r rθ θ φ=  

Notes: 

o θ  is the polar angle. φ  is the azimuthal angle. 

o The x-z plane is the meridinal plane, while the x-y plane is the 

equatorial plane. 
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