
We have studied the rates of change of a  surface through its partial derivatives however one question we 
did not ask is, what is the rate of change of a function in a particular direction. 

Sec 11.6 Directional Derivatives and Gradients

   Sec 11.6 Page 1    



We can ask, what is the rate of change of a function       at a point            in the direction of a 

vector     Where u is a unit vector in the x,y plane.

For this directional derivative we want to find the slope of the tangent line parallel to the vector    
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What if we have more than two variables?

We just add another term

The gradient for functions of 3 variables is defined to be:

Thus the directional derivative can still be written as:
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Proof:  We can use the old definition of the dot product:                        

This means that the gradient points in the direction of greatest change of a function. 
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Tangent plane to a level surface   
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The Normal line to the surface at a point           is the line 
which goes through that point and is in the direction of the 
gradient vector. 

The symmetric equations of the normal line are:
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