
VECTOR ANALYSIS  
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Orthogonal Coordinate Systems: (In general) 
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Cartesian Coordinates: 1;,, 321321 ====== hhhzuyuxu  
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 (line)  

dxdydsdxdzdsdydzds zyx === ,, (area)  dxdydzdv = (volume) 

 

Cylindrical Coordinates: 
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dzardadrald zr ˆˆˆ ++= φφ
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 (line element)  

φφ φ rdrddsdrdzdsdzrdds zr === ,,  (area element) dzrdrddv φ= (volume element) 

 
 
Spherical Coordinates: 
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φθθ φθ dRaRdadRald R sinˆˆˆ ++=
v

(line element) 

θφθφθθ φθ RdRddsdRdRdsddRdsR === ,sin,sin2
(area element) 

φθθ ddRdRdv sin2=  (volume element)  

 
 
 
 
 



 
 

Transformations 
Cylindrical to Cartesian:  

zzryrx === ,sin,cos φφ   
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Cartesian to Cylindrical: 
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Spherical to Cartesian:  
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Cartesian to Spherical: 
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θφθφθθ sinˆsincosˆcoscosˆˆ zyx aaaa −+=  φφφ cosˆsinˆˆ yx aaa +−=  

 
 





 
VECTOR CALCULUS 
 

Gradient of a Vector (in general):  
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 Spherical:  
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Divergence of a Vector: 
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Curl of a Vector:  
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Cartesian: )(ˆ)(ˆ)(ˆ
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Cylindrical: )
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Spherical: 
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Useful Theorems 
 

Stoke’s Theorem: ∫∫ •≡•×∇
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Null Identity I:   0)( ≡∇×∇ V
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  Null Identity II:  0)( ≡∇•∇ Ax
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Laplacian operators: Φ∇2
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 Spherical:   
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