
1.5) Sums of series



Worked example Your turn
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Worked example Your turn

𝑆 = 𝑒𝑖𝜃 + 𝑒2𝑖𝜃 + 𝑒3𝑖𝜃 +⋯+ 𝑒6𝑖𝜃, for 𝜃 ≠ 2𝑛𝜋, 
where 𝑛 is an integer.

a) Show that 𝑆 =
𝑒
7𝑖𝜃
2 sin 3𝜃

sin
𝜃

2

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

a) Show that 𝑆 =
𝑒
9𝑖𝜃
2 sin 4𝜃

sin
𝜃

2

Shown



Worked example Your turn

𝑆 = 𝑒𝑖𝜃 + 𝑒2𝑖𝜃 + 𝑒3𝑖𝜃 +⋯+ 𝑒6𝑖𝜃, for 𝜃 ≠ 2𝑛𝜋, 
where 𝑛 is an integer.

a) Show that 𝑆 =
𝑒
7𝑖𝜃
2 sin 3𝜃

sin
𝜃

2

Let 𝑃 = cos 𝜃 + cos 2𝜃 + cos 3𝜃 + ⋯+ cos 6𝜃 and 
𝑄 = sin 𝜃 + sin 2𝜃 + ⋯+ sin 6𝜃

(b) Use your answer to part a to show that 

𝑃 = cos
7𝜃

2
sin 3𝜃 𝑐𝑜𝑠𝑒𝑐

𝜃

2
and find similar 

expressions for 𝑄 and 
𝑄

𝑃

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

a) Show that 𝑆 =
𝑒
9𝑖𝜃
2 sin 4𝜃

sin
𝜃

2

Let 𝑃 = cos 𝜃 + cos 2𝜃 + cos 3𝜃 + ⋯+ cos 8𝜃 and 
𝑄 = sin 𝜃 + sin 2𝜃 + ⋯+ sin 8𝜃

(b) Use your answer to part a to show that 

𝑃 = cos
9𝜃

2
sin 4𝜃 𝑐𝑜𝑠𝑒𝑐

𝜃

2
and find similar 

expressions for 𝑄 and 
𝑄

𝑃

Shown

𝑄 = sin
9𝜃

2
sin 4𝜃 𝑐𝑜𝑠𝑒𝑐

𝜃

2
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𝑃
= tan
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2


