
DIFFERENTIATION 
 

The Derivative as a Function 
 



derivative, measures the rate at which 
a function changes 

 • we defined the slope of a curve 

• one of the most important ideas in calculus 

• to calculate velocity and acceleration,  

• to estimate the rate of spread of a disease,  

• to set levels of production so as to maximize 
efficiency,  

• to find the best dimensions of a cylindrical can,  

• to find the age of a prehistoric artifact,  

and for many other applications. 





Calculating Derivatives from the 
Definition 

• The process of calculating a derivative is called 
differentiation. 











exist at the endpoints 







When Does a Function Not Have a Derivative at a Point? 



When Does a Function Not Have a Derivative at a Point? 



When Does a Function Not Have a Derivative at a Point? 



CAUTION The converse of Theorem 1 is false. A function need not 
have a derivative at a point where it is continuous 





differentiate the function and find the slope of the tangent 
line at the given value of the independent variable. 

















Which way is easier? 

or 













Which way is easier? 
(a) by applying the Product Rule and 
(b) by multiplying the factors to produce a sum of 
simpler terms to differentiate. 










