
Math 1220 #26 

The Taylor Approximation to 

a Function 

Taylor Approximations to a Function 

Many math problems that occur in applications cannot be solved exactly, like 

∫  
𝑏

0
si n(𝑥2) 𝑑𝑥. We need to approximate them. 

Taylor Polynomial of order 𝒏 (based at 𝒂 ) 

𝑃𝑛(𝑥) = 𝑓(𝑎) + 𝑓′(𝑎)(𝑥 − 𝑎) +
𝑓′′(𝑎)

2!
(𝑥 − 𝑎)2 + ⋯ +

𝑓(𝑛)(𝑎)

𝑛!
(𝑥 − 𝑎)𝑛 

 

 
 
 
 
 

  



EX 1 

 For 𝑓(𝑥) = 𝑒−3𝑥, find the Maclaurin polynomial of order 4 and approximate 𝑓(0.12). 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

Lagrange Error for Taylor Polynomials 

We know 𝑓(𝑥) = 𝑃𝑛(𝑥) + 𝑅𝑛(𝑥). 

𝑅𝑛(𝑥) =
𝑓(𝑛+1)(𝑐)

(𝑛 + 1)!
(𝑥 − 𝑎)𝑛+1 

𝑐 ∈ (𝑎, 𝑥) if 𝑎 <  𝑥  or  𝑐 ∈ (𝑥, 𝑎) if 𝑥 <  𝑎 

EX 2 

 Find the error in estimating 𝑓(0.12) in the last example, 𝑓(𝑥) = 𝑒−3𝑥. 

 
 
 

  



EX 3 

 Find a good bound for the maximum value of |
4𝑐

𝑐+4
| given 𝑐 ∈ [0,1]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EX 4 

 Find a good bound for the maximum value of |
𝑐2−𝑐

𝑐𝑜𝑠 𝑐
| given 𝑐 ∈ [0, 𝜋/4]. 

 
 
 
 
 
 
 

  



EX 5 

 Find 𝑛 such that the Maclaurin polynomial for 𝑓(𝑥) = 𝑒𝑥 has 𝑓(1) approximated to five 
decimal places, i.e. |𝑅𝑛(1)| ≤ 0.000005. 

 
 
 
 
 
 
 
 


