
Calculating a Derivative by Definition

f(x) = 3x− 2.

f ′(a) =

lim
x→a

f(x) − f(a)

x− a
= definition of derivative

lim
x→a

(3x− 2) − (3a− 2)

x− a
=

lim
x→a

3x− 3a

x− a
= subtract like terms

lim
x→a

3(x− a)

x− a
= factoring

lim
x→a

3 = 3.

Note we know the slope of this line was 3, and the tangent line to a line is 3 so this matches.


