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Problem: Suppose that 0 ≤ x1, x2, . . . , x10 ≤ π
2

and

sin2 x1 + sin2 x2 + · · ·+ sin2 x10 = 1.

Prove that
cos x1 + cos x2 + · · ·+ cos x10

sin x1 + sin x2 + · · ·+ sin x10

≥ 3.

Solution: Denote sin x1 + sin x2 + · · ·+ sin x10 by A. Note that

cos xi

3
=

√
1− sin2 xi

3
=

√
sin2 x1 + · · ·+ sin2 xi−1 + sin2 xi+1 + · · · sin2 x10

9
.

And by using of the quadratic mean – arithmetic mean inequality, we get

cos xi

3
≥ sin x1 + · · ·+ sin xi−1 + sin xi+1 + · · · sin x10

9
=

A− sin xi

9
.

By summing of the obtained inequalities

3 cos xi ≥ A− sin xi for i = 1, . . . , 10,

we get

3(cos x1 + cos x2 + · · · cos x10) ≥ 10A− sin x1 − sin x2 − · · · − sin x10

= 9(sin x1 + sin x2 + · · ·+ sin x10).

Done.


