
PROBLEM OF THE WEEK

Solution of Problem No. 2 (Fall 2011 Series)

Problem: Show that sinx ≥ x −
x2

π
if 0 ≤ x ≤ π.

Solution: (by Thierry Zell, Faculty, Lenoir-Rhyne University)

First, we note that the graphs of f(x) = sinx and the parabola g(x) = x −
x2

π
both have

a vertical symmetry around the axis x =
π

2
. Thus, it is enough to prove the result for

0 ≤ x ≤
π

2
.

The graph of the derivative g′(x) is the line going through the points (0, 1) and

(

π

2
, 0

)

.

Since the graph of the derivative f ′(x) = cos x is concave on

[

0,
π

2

]

and goes through the

same two points, we can conclude that

g′(x) ≤ f ′(x) for all x ∈

[

0,
π

2

]

. (1)

Since f(0) = g(0) = 0, we can write:

g(x) =

∫

x

0

g′(t)dt and f(x) =

∫

x

0

f ′(t)dt;

and the desired inequality follows from integrating Equation (1).

The problem was also solved by:

Undergraduates: Kilian Cooley (So.), Sean Fancher (Science), Kaibo Gong (Sr. Math),
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Ghosn (Montreal, Quebec), Steven Landy (IUPUI Physics staff), Denes Molnar (Physics,



Assistant Professor), Louis Rogliano (Corsica), Achim Roth (Data Protection Officer, Ger-

many), Sorin Rubinstein (TAU faculty, Israel), Craig Schroeder (Postdoc. UCLA), Mark

Senn (Engr. Computer Network, Purdue Univ.), Leo Sheck (Faculty, Univ. of Auckland),

Steve Spindler (Chicago), William Wolber Jr. (ITaP), Jiehua Chen and William Wu (The

Math Path), Yansong Xu (Germantown, MD)


