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Coordinate System Basics 

Pythagorean theorem, Cartesian: 
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Pythagorean theorem, 2D cylindrical: ( )
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CARTESIAN (page 260) 

 x = x   

 y = y   

 z = z   

 dV = dx·dy·dz   

 ds
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CYLINDRICAL (page 260) 

(or 2D polar) 

 x = r⋅cosθ   

 y = r⋅sinθ   

 z = z   

 dV = dx·dy·dz = r·dr·dθ·dz   

 ds
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 = dr
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SPHERICAL (page 261) 

 x = r·sinθ cosφ   

 y = r·sinθ sinφ    

 z = r·cosθ   

 dV = r
2
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Unit Vectors… 2D Cylindrical: 
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Scale Factors “h” 

 

Cartesian coordinates:  x1 = x   x2 = y  x3 = z 

Cylindrical coordinates:  x1 = r   x2 = θ  x3 = z 

Spherical coordinates:  x1 = r   x2 = θ  x3 = φ 

 

All coordinates:   ( ) ( ) ( )
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Cartesian coordinates:  hx = 1,   hy = 1,   hz = 1.   

Cylindrical coordinates:   hr = 1,   hθ = r,   hz = 1.   

Spherical coordinates:   hr = 1,   hθ = r,   hφ = rsinθ. 

 

Using Scale Factors 

 

 Gradient:  1 2 3
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Divergence: ( ) ( ) ( )2 3 1 3 1 2 1 2 3
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Laplacian:  2 2 3 3 1 1 2
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Curl:   
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