
AP Calculus BC Unit #8 Lesson 7 -  8 

 

Unit #8:  Taylor Polynomials and Power Series 

Topic:  Lagrange Error Bound 

Objective:  SWBAT find the error in a Taylor approximation by using the Lagrange error 

bound formula. 

 

 

The nth derivative of a function   at     is given by  ( )( )  (  )    

(   )   for all 

   .  Which of the following is the Maclaurin series for  ? 
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When a Taylor polynomial is used to approximate a function, we need a way to see how 

accurate the approximation is.  In other words, how large the remainder (error) may be. 

 

 

         ( )              ( )             ( )                       ( )           ( )              ( ) 

 
     Function        =        Polynomial       +       Remainder                         Remainder        =       Function        -       Polynomial 

                                       Approximation                                                                                                                                 Approximation 

 
 

Taylor’s Theorem: 
 

If a function   is differentiable through order     in an interval containing  , then for 
each   in the interval, there exists a number   between   and   such that  
 

 ( )   ( )    ( )(   )  
  ( )

  
(   )    

  ( )

  
(   )    ( ) 

 
 
 
 

where the maximum remainder   ( ) (or error) is given by  
 
 
 

  ( )     |
    ( )(   )   

(   ) 
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also known as The Lagrange Remainder (or Error Bound). 

 

When applying Taylor’s Formula, we cannot find the exact value of  . Rather, we are 
merely interested in a safe upper bound from which we will be able to tell how large the 
remainder is. 
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Answer Key: 

 

 

 

 

1)  a)  .002 b)         ( )        c)  no, not in interval 
      d)  yes 2) a)  .001 b)                 
      c)  no, not in interval 3)  a)    

  

  
        

 

   
 

 

b)                

4)  a)  6.921 b)                      (   )        
 

      c)  no, not in interval 5)  a)                        b)                  
 

      c)  yes   6)  a)                      b)                
 

7) a)     ( )     (   )    (   )   (   )   b)   (   )        
                 
 

     c)         (   )         d)  no, not in interval 
 

8)  a)    ( )    
 

 
 

  

 
 

  

  
 

   

b)  1.227 

      c)               


