
1E Part 1 Finite Summations 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Given that 𝑧 = 𝑐𝑜𝑠 (
𝜋

𝑛
) + 𝑖𝑠𝑖𝑛 (

𝜋

𝑛
), where 𝑛 is a positive integer, show that: 

1 + 𝑧 + 𝑧2+. . +𝑧𝑛−1 = 1 + 𝑖𝑐𝑜𝑡 (
𝜋

2𝑛
) 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Notes for 𝑒𝑖𝜃 + 𝑒2𝑖𝜃 + 𝑒3𝑖𝜃+. . +𝑒𝑛𝑖𝜃 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 𝑆 = 𝑒𝑖𝜃 + 𝑒2𝑖𝜃 + 𝑒3𝑖𝜃+. . +𝑒8𝑖𝜃,    for 𝜃 ≠ 2𝑛𝜋, where 𝑛 is an integer 

a) Show that  

𝑆 =
𝑒

9𝑖𝜃
2 𝑠𝑖𝑛4𝜃

𝑠𝑖𝑛 (
𝜃
2

)
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Let: 𝑃 = 𝑐𝑜𝑠𝜃 + 𝑐𝑜𝑠2𝜃 + 𝑐𝑜𝑠3𝜃+. . +𝑐𝑜𝑠8𝜃  𝑎𝑛𝑑  𝑄 = 𝑠𝑖𝑛𝜃 + 𝑠𝑖𝑛2𝜃 + 𝑠𝑖𝑛3𝜃+. . +𝑠𝑖𝑛8𝜃 

b) Use your answer to part a to show that 𝑃 = 𝑐𝑜𝑠
9𝜃

2
𝑠𝑖𝑛4𝜃𝑐𝑜𝑠𝑒𝑐

𝜃

2
, and find similar 

expressions for 𝑄 and 
𝑃

𝑄
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


