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Section 9.8 

 

Higher-Order Derivatives 

 

First Derivative 

 

Second Derivative 

 

Third Derivative 

 

xxf

xxf

xxf

xxf

24)(

12)(

4)(

)(

2

3

4

=′′′

=′′

=′

=

 

 

 

 

 

1
st
 derivative )(xf ′  

dx

dy
 

2
nd

 derivative )(xf ′′  

2

2

dx

yd
 

3
rd

 derivative )(xf ′′′  

3

3

dx

yd
 

4
th

 derivative )(
)4(

xf  
4

4

dx

yd
 

nth derivative )(xf
n  

n

n

dx

yd
 

 

 

 

Example 1 

 

Given 834)(
25

+−= xxxf , find )(xf ′′  
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Example 2 

Given
2

3
)(

x
xf = , find )(xf ′′′  
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Example 3  

 

Given xxxf 43)(
2

+= , find )(xf ′′  
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Example 4 

 

Given
45

3xxy −= , find )(xf ′′′  
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Example 5  Given
2

9)( xxf −= , find )5(f ′′  
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Example 6  

 

Given 193)(
3

+−= xxxf , find the second derivative and solve for 0)( =′′ xf  
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Example 7 

 

Given 216188)(
234

+−+−= xxxxxf , find the second derivative and solve for 

0)( =′′ xf  
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