
PROBLEM OF THE WEEK

Solution of Problem No. 4 (Spring 2006 Series)

Problem: Show that

5x ≤ 8 sinx− sin 2x ≤ 6x

for 0 ≤ x ≤ π/3.

Solution (by Georges Ghosn, Quebec; edited by the Panel)

Both inequalities can be deduced from the fact that f(x) = 8 sin 2x − sin 2x − 5x is an

increasing continuous function on

[
0,
π

3

]
since f ′(x) = 8 cosx− 2 cos 2x− 5 = −4 cos2 x+

8 cosx − 3 = (3− 2 cosx)(2 cosx − 1) > 0 on

(
0,
π

3

)
and f(0) = 0, and g(x) = 8 sinx −

sin 2x−6x is a decreasing continuous function on

[
0,
π

3

]
since g′(x) = 8 cosx−2 cos 2x−6 =

−4 cos2 x+ 8 cosx− 4 = −4(cosx− 1)2 < 0 on

(
0,
π

3

)
and g(0) = 0.
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