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2(d).Transformation of a Vector from Cartesian to Spherical Polar 

We can transform any vector ˆ ˆ ˆx y zA A x A y A z  


 in Cartesian coordinates to Spherical 

polar coordinate as ˆ ˆˆrA A r A A    


. 

 

 

 

 

 

 

 

 

 

Thus 

     rzAryArxArAA zyxr ˆ.ˆˆ.ˆˆ.ˆˆ.   

     
ˆ.ˆˆ.ˆˆ.ˆˆ. zAyAxAAA zyx   

     
ˆ.ˆˆ.ˆˆ.ˆˆ. zAyAxAAA zyx   

where   

,cossin rx  ,sinsin ry  cosrz   

 and use table given below: 
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Example: Transform vector ˆ ˆ ˆA xx yy zz  


 in Cartesian coordinates to Spherical polar 

coordinate as ˆ ˆˆrA A r A A    


. 

Solution: 

     ˆ ˆ ˆ ˆ ˆ ˆˆ. . . .rA A r x x r y y r z z r   


 

     sin cos sin cos sin sin sin sin cos cosrA r r r              

 2 2 2 2sin cos sin cosrA r r r         

     ˆ ˆ ˆ ˆˆ ˆ ˆ. . . .A A x x y y z z       


 

     sin cos cos cos sin sin cos sin cos sinA r r r                

 2 2sin cos cos sin sin cos 0A r r            

     ˆ ˆ ˆ ˆˆ ˆ ˆ. . . .A A x x y y z z       


 

   sin cos sin sin sin cos cos 0 0A r r r               

Thus in spherical polar coordinate ˆA r r


. 

Example: Transform vector ˆA r r


 in Spherical polar coordinate to Cartesian 

coordinates to as ˆ ˆ ˆx y zA A x A y A z  


. 

Solution: 

 ˆ ˆ ˆ. . sin cosxA A x r r x r x    


 

 ˆ ˆ ˆ. . sin sinyA A y r r y r y    


 

 ˆˆ ˆ. . coszA A z r r z r z   


 

Thus in cartesian coordinate ˆ ˆ ˆA xx yy zz  


. 
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