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                                    Taylor Series- HW Problems 

 

In problems 1-5 find the radius of convergence of the series. 

1.    ∑
𝑧𝑛

3(𝑛+2)
∞
𝑛=1  

2.    ∑
22𝑛𝑧𝑛

𝑛
∞
𝑛=1  

3.    ∑
𝑛𝑧2𝑛

2𝑛
∞
𝑛=1  

4.    ∑
𝑧3𝑛

𝑛!
∞
𝑛=1  

5.    ∑
𝑛𝑛

𝑛!
𝑧𝑛∞

𝑛=1  

 

In problems 6-9 Find the Taylor series around 𝑎 = 0. 

6.    𝑓(𝑧) =
1

1+𝑧
      for |𝑧| < 1 

7.    𝑔(𝑧) =
𝑧

4+𝑧2
    for |𝑧| < 2 

8.    𝑓(𝑧) =
cos(𝑧2)−1+

𝑧4

2

𝑧3
   for 0 < |𝑧| 

9.    𝑔(𝑧) =
𝑒(𝑧

3)−1−𝑧3

𝑧4
      for 0 < |𝑧|. 

 

 

 

 



2 
 

In problems 10 and 11 evaluate ∮ 𝑓(𝑧)𝑑𝑧
𝐶

  where 𝐶 is the circle      

|𝑧| = 1. 

10.    𝑓(𝑧) =
𝑒𝑧−1−𝑧−

𝑧2

2

𝑧4
 

11.    𝑓(𝑧) =
cos(𝑧2)−1+

𝑧4

2

𝑧7
 . 

 

12.    Use the Taylor series for 
1

1−𝑧
 around 𝑎 = 0 to find a series 

representation of 𝐿𝑜𝑔(1 − 𝑧) for |𝑧| < 1. 

 

13.    Use the Taylor series for 
1

1+𝑧
 around 𝑎 = 0 to find a series 

representation for 
1

(1+𝑧)2
     (Hint:  

𝑑

𝑑𝑧
(

1

1+𝑧
) = −

1

(1+𝑧)2
). 


