
BC Calculus Power Series Practice    Name: _________________________________ 

1. What is the radius of convergence of a power series? How do  you find it? 
 
 
 

2. What is the interval of convergence of a power series? How do  you find it? 
 
 
 

3. Find the radius of convergence and interval of convergence for each of the following series. 

a) 
∑

(𝑥 − 2)𝑛

𝑛𝑛

∞

𝑛=1

 

 
 
 
 
 
 

b) 
∑

3𝑛(𝑥 + 4)𝑛

√𝑛

∞

𝑛=1

 

 
 
 
 
 
 

c) 
∑

(−1)𝑛𝑥2𝑛+1

(2𝑛 + 1)!

∞

𝑛=0

 

 
 
 
 
 
 

d) 
∑

10𝑛𝑥𝑛

𝑛3

∞

𝑛=1

 

 
 
 
 
 
 

e) 
∑

(−1)𝑛(𝑥 − 3)𝑛

2𝑛 + 1

∞

𝑛=0

 

 
 
 
 



4. Find a power series representation for the following functions and find the interval of convergence. 
Include the first non-zero terms and the general term. 

a) 
𝑓(𝑥) =

3

1 − 3𝑥
 

 
 
 

b) 𝑓(𝑥) =
𝑥

2𝑥2 + 1
 

 
 
 

c) 
𝑓(𝑥) =

2

3 − 𝑥
 

 
 
 

d) 
𝑓(𝑥) =

5

1 + 𝑥3
 

 
 
 

5. Find a power series representation of 𝑓(𝑥) = −
1

(2+𝑥)2
 by using ∫

−1

(2+𝑥)2
𝑑𝑥 =

1

2+𝑥
+ 𝐶 

 
 
 
 
 

6. Find a power series representation of 𝑓(𝑥) = tan−1 𝑥 by using 𝑓′(𝑥) =
1

1+𝑥2
. 

 
 
 
 

7. The series for a function 𝑓 is given by ∑
(−3)𝑛−1

𝑛
𝑥𝑛 = 𝑥 −

3

2
𝑥2 + 3𝑥3 −⋯+

(−3)𝑛−1

𝑛
𝑥𝑛 +⋯∞

𝑛=1  and 

converges to 𝑓(𝑥) for |𝑥| < 𝑅, where 𝑅 is the radius of convergence. 

a) Use the ratio test to find 𝑅. 
 
 
 
 
 
 

b) Write the first four nonzero terms of the series for 𝑓′, the derivative of 𝑓. Express 𝑓 as a rational function 
for |𝑥| < 𝑅. 

 


