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Find
cos(1) + cos(2) + · · ·+ cos(2024)
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Discussion:

Since eiθ = cos(θ) + i sin(θ), we have that

2024∑
n=1

cos(n) is the real part of

2024∑
n=1

ein, which clearly is a geometric series with ratio ei. Therefore,

2024∑
n=1

ein = ei
1− e2024i

1− ei

Computing the real part of ei
1− e2024i

1− ei
, yields that

cos(1) + cos(2) + · · ·+ cos(2024) =
cos(1) + cos(2024)− cos(2025)− 1

2(1− cos(1))


