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Taylor Series Generated by  at f x = a  
Let  be a function with derivatives of all orders throughout some open intervalf  
containing   Then the Taylor series generated by  at  is.a f x = a  

(a) (a)(x ) (x ) . (x ) .. (x ) .f + f ′ − a + 2!
f (a)′′ − a 2 + . + n!

f (a)(n)
− a n + . = ∑

∞

k=0
k!

f (0)(k)
− a k  

The partial sum  

(x) (x )P n = ∑
n

k=0
k!

f (a)(k)
− a k  

is the Taylor polynomial of order  for  at n f .x = a  

Purpose of Taylor Series:  
● Approximate solutions to very difficult/impossible differential equations 
● Determining various infinite sums (coming soon!) 
● Energy functions in physics 
● Many engineering applications 

 
1. Construct the seventh-order Taylor polynomial and the Taylor series for  atsin x  

.x = 0  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
*Even the billionth-order Taylor polynomial begins to peel away from  as we movesin x  
away from 0.  Can approximate the sine of any number to whatever accuracy we want if we 
work out enough terms of this series! 
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2. Find the fourth-order Taylor [polynomial that approximates  near xy = cos 2 .x = 0  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

3. Find the Taylor series generated by  at (x)f = ex x = 2  
 
 
 
 
 
 
 
 
 

4. Find the third-order Taylor polynomial for  at(x) x x xf = 2 3 − 3 2 + 4 − 5   
a. x = 0   b. x = 1  
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On the intersections of their intervals of convergence, Taylor series can be added, 
subtracted, and multiplied by constants and powers of , and the results are Taylor series.x  
 

5. Find a Maclaurin series to represent the function .  What is the interval of(x)f = 3
e −12x  

convergence? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6. Use the formula in the definition to construct the fifth-order Taylor polynomial and 
the Taylor series for the function,  at (x) ,f = e1−x x = 0  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Maclaurin Series (Taylor Series at )x = 0  
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For AP test must know:  as it provides the foundation for constructing the, , esin x  cos x  x  
Maclaurin series for other functions. 
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7. The  derivative of  at  is given by  for   What is thenth g x = 0 (0)g(n) = n3
√n+7 .n ≥ 1  

coefficient for the term containing  in Maclaurin series of .x2 g  
 
 
 
 
 
 
 
 
 

8. Use the table of MAclaurin series.  Construct the first three nonzero terms and the 
general term of the Maclaurin series generated by the function and give the interval 
of convergence. 

a. (x) xef = 7 x  
 

b. (x)f = x2 cos x  
 

 
 
 
 
 
 
 


