Math 1314
Basic Rules of Differentiation

We can use the limit definition of the derivatiwefind the derivative of every function,
but it isn’t always convenient. Fortunately, thare some rules for finding derivatives
which will make this easier.

First, a bit of notation:

%[f (x)] is a notation that means “the derivative @fith respect tx, evaluated at.”
Rulel: TheDerivative of a Constant

%[c] =0, wherec is a constant.

Example 1: Iff(x) =12, find f'(x).

Rule2: ThePower Rule
di[x”] =nx"" for any real numben
X

Example 2: If f(x) = x* ,find f'(x).

Example 3: If f(x)=3/x, find '(X).



Example 4: Iff(x):is, find f'(x).
X

Rule 3: Derivative of a Constant Multiple of a Function
%[cf (x)] = c%[f (x)] wherec is any real number

Example 5: Iff(x) =6x° ,find f'(x).

Example 6: 1ff (x) = -3/x, find f'(x).

Rule4: The Sum/Difference Rule
d d d
el f(9£900] = [ 00+ o]

Example 7: Find the derivative’:(x) = 5x* +3x° — 2-8
X



Rule5: The Derivative of the Exponential Function
d X X
—le*|=e
=]

Example 8: Find the derivativef (x) = JX = 4x* = 2x - 4€”

Rule6: The Derivative of the Logarithmic Function
d 1 .
—IlIn|x]{==, providedx # 0
SAnix]==p

5
Example 9: Find the derivative:(x) = 6x3 + x—2-7In(X)

Rule7: The Derivative of an Exponential Function, baseisnot e
di[ax] =Ilnal@* wherea>0
X

Example 10: Find the derivativef (x) = 5"



From this lesson, you should be able to
State the basic rules for finding derivatives
Select the appropriate rule to use for a giverlgm
Find the derivative of a function using the basiles



