
Taylor/MacLaurin Series to Know 
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Function Value 
Taylor Series Estimate 

(first 2 terms) include Error 
and |3𝑟𝑑 𝑡𝑒𝑟𝑚| 

Taylor Series Estimate 
(first 3 terms) include Error and 

|4𝑡ℎ 𝑡𝑒𝑟𝑚| 

Taylor Series Estimate 
(first 4 terms) include Error and 

|5𝑡ℎ 𝑡𝑒𝑟𝑚| 

cos(0.5)    

sin (0.75)    

 



Absolute vs Conditional Convergence 

A series ∑ 𝑎𝑛
∞
𝑛=0  converges absolutely if the absolute value series ∑ |𝑎𝑛|∞

𝑛=0  converges. 

A series ∑ 𝑎𝑛
∞
𝑛=0  converges conditionally if the absolute value series ∑ |𝑎𝑛|∞

𝑛=0  diverges, but ∑ 𝑎𝑛
∞
𝑛=0  converges. 

 
For our purposes, compare the following alternating series. 
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Example:  ∑ (−1)𝑛+1 32𝑛
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Alternating Series Error Bound 

For each question below: 
a.  find an approximation to the sum of the infinite series using the indicated number of terms. 
b.  set up an inequality to determine the maximum error for your approximation.  Find this maximum error. 
c.  use your answer from part (b) to find an interval where the sum of the infinite series must exist. 

∑
(−1)𝑛+1 (𝑛)

2𝑛
∞
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No Calculators here. 

1.  Given 𝑓(𝑥) =
1

1−𝑥
 , approximate 𝑓(0.1) using a second degree MacLaurin Polynomial and find the error. 

 
 
 
 
 
 
 
 

2.  Find the error bound involved in calculating the sum of the first six terms of the series  ∑
(−1)𝑛

𝑛!
∞
𝑛=0 . 

 
 
 
 
 
 
 
 
 

Taylor’s Remainder Theorem or Lagrange Error Bound 
 

|𝑅𝑛| ≤
𝑓𝑛+1(𝑧)|𝑥 − 𝑎|𝑛+1

(𝑛 + 1)!
 

 
                                                                                (Compare w/ Taylor Polynomial Formula) 

 
 𝑓𝑛+1(𝑧) is the maximum value between 𝑎 and 𝑥 by looking at the next unused term.  (looking at the 𝑛 + 1 derivative of 𝑓(𝑥) ) 

 
 
 
 
 
 

3.  Find the error bound for 𝑓(𝑥) =
1

1−𝑥
 , using a second degree McLaurin Polynomial at 𝑓(0.1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



You can now use calculators here. 

4.  Write a fourth-degree Maclaurin polynomial for 𝑓(𝑥) = 𝑒𝑥.  Then use your polynomial to approximate 𝑒−1.  
Approximate the error bound for the maximum error for this approximation. 
 
 

5.   Find the fourth-degree Taylor polynomial for cos 𝑥 about 𝑥 = 0.  Then use your polynomial to approximate the 
value of cos 0.8, and determine the error bound for the maximum error of this approximation. 

6.  Find the radius and interval of convergence for  

∑
(−1)𝑛(𝑥 − 2)𝑛

3𝑛𝑛2

∞

𝑛=0

 

7.  Let 𝑓 be the function defined by 𝑓(𝑥) = √𝑥. 
a.  Find the second-degree Taylor polynomial about 𝑥 = 4 for the function 𝑓. 
b.  Use your answer to estimate the value of 𝑓(4.2). 
c.  Find a bound on the error for the approximation in part b. 

 
  



8.  Calculator permitted. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



9.  Calculator not permitted. 

 

 
 
 
 
 


