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Objectives
Chapter

06

• To differentiate functions using the power rule, 

constant rule, constant multiple rule, and sum and 

difference rules.



Differentiation
Chapter

06

• Used to find the “slope” of a function at a point.

• Used to find the “slope of the tangent line” to the graph of 
a function at a point. 

• Used to find the “instantaneous rate of change” of a 
function at a point. 

• Computed by finding the limit of the difference quotient as  
∆x approaches 0. (Limit Definition) 



Differentiation
Chapter

06

d

dx

'( )f x

'y

dy

dx

“f prime of x”

“y prime”

“the derivative of y with respect to x”

is a verb. “Take the derivative with respect to x…” 



Differentiation
Chapter

06

• Differentiation is the process of computing the 
derivative of a function.

You may be asked to:

• Differentiate.

• Derive.

• Find the derivative of…



Differentiation
Chapter

06

[ ] 0,     is a constant
d

c c
dx



The derivative of a constant function is zero.



Differentiation
Chapter

06

• Find the derivative of:

( ) 7f x 

'( ) 0f x 

3y  

0
dy

dx
 or  ' 0y 



Differentiation
Chapter

06

• Find the derivative of:

( ) 12f x  

'( ) 0f x 

5y 

0
dy

dx
 or  ' 0y 



Differentiation
Chapter

06

1[ ] ,     is any real numberN Nd
x Nx N

dx



[ ] 1
d

x
dx





Differentiation
Chapter

06

• Differentiate:

3( )f x x

2'( ) 3f x x

9y x

89
dy

x
dx



100( )g x x

99'( ) 100g x x



Differentiation
Chapter

06

• The derivative of a constant times a function is equal to the 

constant times the derivative of the function.

   [ ( ) ] '( ) ,     is a constant
d

c f x c f x c
dx





Differentiation
Chapter

06

• Find the derivative of

 

 

3

3

( ) 5

5

d
f x x

dx

d
x

dx

 



 2

2

5 3

15

x

x





3( ) 5f x x



Differentiation
Chapter

06

• Differentiate:

3( ) 4f x x

 2'( ) 4 3f x x

100( )g x x

99'( ) 100g x x

2'( ) 12f x x



Differentiation
Chapter

06

• Find the derivative of:

1
3y x

           
dy

dx


2
31

3
x



2
3

1

3

dy

dx x




Differentiation
Chapter

06

• Find the derivative of:

1
32y x

 2           
dy

dx


2
31

3
x



2
3

2

3

dy

dx x




Differentiation
Chapter

06

• Find the derivative of:

24
( )

5

x
f x 

 4
5

'( )     f x  2x

8
'( )

5
f x x

24

5
x



Differentiation
Chapter

06

• Find the derivative of:

7( ) 5g x x

6'( ) 35g x x



Differentiation
Chapter

06

Function Rewrite Differentiate Simplify

3

5
( )

2
f x

x


35
( )

2
f x x

 45
'( ) ( 3 )

2
f x x

  4

15
'( )

2
f x

x
 



Differentiation
Chapter

06

Function Rewrite Differentiate Simplify

5

3
( )f x

x


5
( ) 3f x x

 6
'( ) 3( 5 )f x x

  6

15
'( )f x

x
 



Differentiation
Chapter

06

Function Rewrite Differentiate Simplify

2

7
( )

3
g x

x


 27
( )

3
g x x

7
'( ) (2 )

3
g x x

14
'( )

3
g x x



Differentiation
Chapter

06

Function Rewrite Differentiate Simplify

( )h x x
1

2( )h x x
1

2
1

'( )
2

h x x




1
2

1
'( )

2
h x

x


1
'( )

2
h x

x




Differentiation
Chapter

06

Function Rewrite Differentiate Simplify

3 2

1
( )

2
j x

x


2
3

1
( )

2

j x

x


5

3
1 2

'( )
2 3

j x x
 

  
 

5
3

1
'( )

3
j x

x
 

2
3

1
( )

2
j x x






Differentiation
Chapter

06

Function Rewrite Differentiate Simplify

5

2
( )g x

x


 5
( ) 2g x x  4

'( ) 2 5g x x 4
'( ) 10g x x



Differentiation
Chapter

06

• Find the derivative of

3
( )f x

x


 1/ 2( ) 3
d

f x x
dx

 

3/ 2

3/ 2

1
3

2

3

2

x

x

 
  

 

 



Differentiation
Chapter

06

[ ( ) ( )] '( ) '( )
d

f x g x f x g x
dx

  

[ ( ) ( )] '( ) '( )
d

f x g x f x g x
dx

  

The derivative of a sum is the sum of the derivatives.

The derivative of a difference is the difference of the derivatives.



Differentiation
Chapter

06

• Differentiate:

2( ) 5 7 6f x x x  

'( )f x 10x 7



Differentiation
Chapter

06

• Differentiate:

6 5 2( ) 4 3 10 5 16g x x x x x    

'( )g x  524x 415x 20x 5



Differentiation
Chapter

06

• Find the derivative of

 

         

5 4 2

5 4 2

( ) 4 3 8 3

4 3 8 3

d
f x x x x x

dx

d d d d d
x x x x

dx dx dx dx dx

     

    

5 4 2( ) 4 3 8 3f x x x x x    

     4 3

4 3

4 5 3 4 8 2 1 0

20 12 16 1

x x x

x x x

    

   



Differentiation
Chapter

06

• Given that                          , then find the value of 3( )f x x

2'( ) 3f x x

100( )g x x

99'( ) 100g x x

(4)f 

 
2

'(4) 3 4f 

'(4) 48f 



Differentiation
Chapter

06

• Given that                          , then find the value of 

100( )g x x

99'( ) 100g x x

(1)f 

'(1) 12f 

3( ) 4f x x

 2'( ) 4 3f x x

2'( ) 12f x x

 
2

'(1) 12 1f 



Differentiation
Chapter

06

• Given that                    , then find the value of 

100( )g x x

99'( ) 100g x x

at 1
dy

x
dx


1
3y x

           
dy

dx


2
3

1

3

dy

dx x


2
31

3
x



at 1
dy

x
dx


 

2
3

1 1

33 1
 



Differentiation
Chapter

06

• Given that                               , then find the value of 

100( )g x x

99'( ) 100g x x

at 0f x 
24

( )
5

x
f x 

24
( )

5

x
f x 

 4
5

'( )     f x  2x

8
'( )

5
f x x

24

5
x

 
8

'(0) 0 0
5

f  



Differentiation
Chapter

06

• Find the derivative of: 7( ) 5g x x

6'( ) 35g x x

, then find the value of '( 1)g 

 
6

'( 1) 35 1 35g    



Differentiation
Chapter

06

• Differentiate:
2( ) 5 7 6f x x x  

'( )f x  10x 7

, then find the value of '(0)f

'(0)f   10 0 7

'(0) 7f 



Differentiation
Chapter

06

• Differentiate:

6 5 2( ) 4 3 10 5 16g x x x x x    

'( )g x  524x 415x 20x 5

, then find the value of '(1)g

6 5 2( ) 4 3 10 5 16g x x x x x    

'(1)g   
5

24 1  
4

15 1  20 1 5

'(1) 6g  



Differentiation
Chapter

06

• Notations for the derivative:

• The derivative of a constant is zero.

• To find the derivative of f (x) = xN

1. Pull a copy of the exponent out in front of the term.

2. Subtract one from the exponent.

'( )f x 'y
dy

dx



Differentiation
Chapter

06

   .y f x g x

The derivative of the product of two differentiable 
functions is given by

       . .
dy

y f x g x f x g x
dx

    

. .
dy

y f g f g
dx

    



Differentiation
Chapter
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   2 2 . 3 5y x x  Given that

Then 

     22 3 5 2 3y x x x    

2 26 10 3 6y x x x    

29 10 6y x x   



Differentiation
Chapter
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• Find the derivative of

  2 3( ) 2 1 3f x x x  

       2 3 3 2( ) 2 1 3 3 2 1
d d

f x x x x x
dx dx

      

     2 2 32 1 3 3 4x x x x   

4 2 46 3 4 12x x x x   

4 210 3 12x x x  



Differentiation
Chapter
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• Find the derivative of

 3( ) 1f x x x 

   3 1/ 2 1/ 2 3( ) 1 1
d d

f x x x x x
dx dx

    

 3 1/ 2 1/ 2 21
1 3

2
x x x x 

   
 

5/ 2 5/ 2 2

5/ 2 2

1
3 3

2

7
3

2

x x x

x x

  

 



Differentiation
Chapter
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• The derivative of the quotient of two differentiable 
functions is given by

 
  2

( ) ( ) ( ) - ( ) ( )
         0

( ) ( )

d f x g x f x f x g x
g x

dx g x g x

  
  

 



Differentiation
Chapter

06

• Find the derivative of
( )

2 4

x
f x

x




   

 
2

2 4 ( ) 2 4

( )
2 4

d d
x x x x

dx dxf x
x

  
 



    

 
2

2 4 1 2

2 4

x x

x

 




   
2 2

2 4 2 4

2 4 2 4

x x

x x

 
  

 



Differentiation
Chapter
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• Find the derivative of
2

( )
5 2

x
f x

x




   

 

2 2

2

5 2 ( ) 5 2

( )
5 2

d d
x x x x

dx dxf x
x

  
 



    

 

2

2

5 2 2 5

5 2

x x x

x

 




   

2 2 2

2 2

10 4 5 5 4

5 2 5 2

x x x x x

x x

  
 

 



Differentiation
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• Find the derivative of 2

2

1
( )

1

x
f x

x






       

 

2 2 2 2

2
2

1 1 1 1

( )
1

d d
x x x x

dx dxf x
x

    
 



     

 

2 2

2
2

1 2 1 2

1

x x x x

x

  




   

3 3

2 2
2 2

2 2 2 2 4

1 1

x x x x x

x x

  
  

 



Differentiation
Chapter

06

d

dx

'( )f x

'y

dy

dx

“f prime of x”

“y prime”

“the derivative of y with respect to x”

is a verb. “Take the derivative with respect to x…” 



Differentiation
Chapter

06

• Differentiation is the process of computing the 
derivative of a function.

You may be asked to:

• Differentiate.

• Derive.

• Find the derivative of…



Differentiation
Chapter

06

[ ] 0,     is a constant
d

c c
dx



The derivative of a constant function is zero.



Differentiation
Chapter

06

1[ ] ,     is any real numberN Nd
x Nx N

dx



[ ] 1
d

x
dx





Differentiation
Chapter

06

• The derivative of a constant times a function is equal to the 

constant times the derivative of the function.

   [ ( ) ] '( ) ,     is a constant
d

c f x c f x c
dx





Differentiation
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[ ( ) ( )] '( ) '( )
d

f x g x f x g x
dx

  

[ ( ) ( )] '( ) '( )
d

f x g x f x g x
dx

  

The derivative of a sum is the sum of the derivatives.

The derivative of a difference is the difference of the derivatives.



Differentiation
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   .y f x g x

The derivative of the product of two differentiable 
functions is given by

       . .
dy

y f x g x f x g x
dx

    

. .
dy

y f g f g
dx

    



Differentiation
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• The derivative of the quotient of two differentiable 
functions is given by

 
  2

( ) ( ) ( ) - ( ) ( )
         0

( ) ( )

d f x g x f x f x g x
g x

dx g x g x

  
  

 



Un solved examples
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  4 2f x x 

Find the derivative of



Un solved examples
Chapter

06

  7 5f x x 

Find the derivative of



Un solved examples
Chapter

06

 f x x

Find the derivative of



Un solved examples
Chapter

06

  3 2f x x Given the function

Find the value of  1f 



Un solved examples
Chapter

06

  25 7 6f x x x  Given the function

Find the value of  0f 



Un solved examples
Chapter

06

Find the derivative of

  3 2( ) 2 1 5f x x x  



Un solved examples
Chapter

06

Find the derivative of
3

( )
3 2

x
f x

x






Un solved examples
Chapter

06

  6

4
f x

x


Find the derivative of



Un solved examples
Chapter

06

  5

2
f x

x 


Find the derivative of


