
1E Part 2 Infinite Summations 

1. 𝑆 = 1 +
1

2
𝑒𝑖𝜃 +

1

4
𝑒2𝑖𝜃 +

1

8
𝑒3𝑖𝜃 + ⋯     

a) Show that 

𝑆 =
4 − 2 cos 𝜃 + 2𝑖 sin 𝜃

5 − 4 cos 𝜃
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Let: 𝑃 = 1 +
1

2
𝑐𝑜𝑠𝜃 +

1

4
𝑐𝑜𝑠2𝜃 +

1

8
𝑐𝑜𝑠3𝜃 + ⋯  𝑎𝑛𝑑  𝑄 =

1

2
𝑠𝑖𝑛𝜃 +

1

4
𝑠𝑖𝑛2𝜃 +

1

8
𝑠𝑖𝑛3𝜃 + ⋯ 

b) Show that 𝑆 = 𝑃 + 𝑄𝑖 

 

 

 

 

 

 

c) Hence, find trigonometric expressions for 𝑃 and 𝑄 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


