
1 3.1: The DerivativeNow that we 
an �nd the slope of the line tangent to a 
urve at any point (provided the limit of theslope exists), we 
an talk about a new fun
tion based on this 
al
ulation.De�nition: The derivative fun
tion of a fun
tion f (or the derivative of f ) is a fun
tion de�nedby
f ′(x) =

When is f not di�erentiable? (i.e., when does f ′(x) not exist or when is x not in the domain of f ′?
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Examples:Let f(x) =
8

x + 2
. Find f ′(x) and use it to determine the slope of the line tangent to f at thepoint where x = 0, x = 2 and x = −1.

A 
lo
k has a radius of 10 
m. Let f(t) be the horizontal position of the tip of the se
ond hand(where f(t) = 0 refers to the diameter through the 12 and 6). Sket
h a rough graph of f(t), thensket
h the graph of f ′(t).
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On Your Own: Determine whether f(x) = |x2 − 9| is di�erentiable at x = 3.

No; left hand limit = −6; right hand limit = 6.3


