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2.(30) The gradient of a function, f , that describes a surface is often used to calculate the 

normal to that surface.  This is true since the gradient of f  is a vector oriented 
perpendicularly to the ( ) 2, ,f x y z a=  surface with contains the position vector, and 
which points toward larger f .  
Letting ( ) ( )22 2 2, ,f x y z x y a z a≡ + − + = . Determine the normal, nr , of the surface at 

the point 3 , ,0
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. Remember, the normal has a magnitude of one. 

 
3.(40) Starting with the total derivative of a scalar ( ), ,f r θ φ  in spherical coordinates and the 

position vector, derive f∇  for spherical coordinates.                                      

 
Spherical Coordinates  
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