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Section 4: Differentiation Rules

The Differentiation Formulas

Derivative of a
Constant
Function




 = 

The Power Rule



 = 

where n is any real number

The Constant
Multiple Rule




 = 






The Sum Rule



+  =




+






The Difference
Rule




 −  =




 −






The Product Rule




 =




 ∙ +




 ∙ 

Or in prime notation
′ = ′+ ′

The Quotient
Rule




[



] =




∙




∙

2

Or in prime notation






′

=
′ − ′



The Chain Rule



 = ′ ∙ ′

Or, if  is a function of , and 
is a function of , then




=



∙



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Review Properties of Exponents Examples

Product Rule  ⋅  =  = 38 yy

Quotient Rule



=  where  ≠  =

a

a 7

Zero Exponent 0 = 1 where  ≠  =0w

Power Rule  = ∙ =26)(b

Power of a Product  ⋅  =  =34 )( tr

Power of a
Quotient

(



)

=




where  ≠  =








5

2

9

q

p

Negative Exponent  =



where  ≠  =−3h

Rational Exponents 

 = 



where 


is defined onℝ



 =

Rational Exponents



 = 





and 


 = 


where and  are positive integers and




is defined onℝ



 =

5. For each exercise below,
i. Simplify and rewrite each term as  with exponent in the numerator.
ii. Find the derivative.

Function Rewriting the exponents Derivative

 =



+




 =  +  ′ = − − 
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Function Rewriting the exponents Derivative

 =



− 

 =



3 + 



 = (
2
3)

5
8

 =
 +  + + 



 =
 −  +  − 


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The Chain Rule:



 = ′ ∙ ′

If  is a function of , and  is a function of , then the chain rule is



=




∙




8. Find the derivative using the Chain Rule

a)
82 )3( += xy b)

1000)5005(2)( −= xxs

c)  =  +  d)  =


2

Derivative of the
outside function 

Derivative of the
inside function 

Derivative of the
composite function

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9. Find the derivative using combination rules

a)  = − − 

b)  =  ∙  + 

c)  =
2

3



SECTION 4 SUPPLEMENTARY EXERCISES

1) Find the derivative using the Power Rule. Rewrite each term as an exponent if necessary.
a)  =  +  − 

b)  = 
3

2 + 
1

6

c)  =  − 
3

d)  =



3 + 

e)  =  +


2

f) 2

23 84

x

xx
y

+−
= (Do not use quotient rule!)

g)
x

xx
xf

125
)(

2 +−
= (Do not use quotient rule!)

2) Find the derivative using the Product or Quotient Rule.
a)  =  +  − 

b)  =  + 

c)  =


29

d)  =
2



3) Find the derivative using the Chain Rule and combination rules.
a)  =  − 00

b)  = − − 00

c)  =  +  + 

4) Find the slope of the tangent line to the curve xxxf +−= 23)( at the point )10,2( − using the

differentiation formulas, and find the equation of the tangent line.

5) Find the slope of the tangent line to the curve
3)( xxf = at the point )8,2( −− using the

differentiation formulas, and find the equation of the tangent line.

6) Find the slope of the tangent line to the curve
6

1
)(

−
=
x

xf at the point )1,5( − using the

differentiation formulas, and find the equation of the tangent line.


