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Problem 5:

(submitted by William J. Bruce, University of Alberta)

A rectangle is inscribed in a scalene triangle, as shown, with one
side of the rectangle on a side of the triangle and one of its vertices
on each of the other sides. Without using calculus, prove that the max-
imum area of the rectangle is the same no matter on what side of the
triangle the one side is located.

NOTE: It has been shown that when the rectangle is drawn with only

three of its vertices on the triangle, a rectangle of greater area does
not exist.
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Problem 4:

(submitted by Dr. A. Meir, University of Alberta)

Let p be a prime number and a be a positive integer.

Show that (a-p)3 + ald = (a+p)3 cannot be true.

Solution of Problem 4

(suggested by Dr. A. Meir)
Suppose that (a-p)3 + a3 = (a+p)3 is true. Then,
2a3 - 3a%p + 3ap? - p3 = a3 + 3a%p + 3ap? + p3
or ad - 6ap = 2p3 . (1)

This means that a3 must be divisible by p, and since p is prime, a must

be divisible by p. Say a =t ¢ p. Then from (1),
t3p3 - 6t2p3 = 2p3

and, dividing by p3, we get
t3 - 6t2 =2

or t?(t-6) = 2

So, t > 6, otherwise t - 6 would be negative or zero. But then, t? > 36
and t-6 > 1, so t2(t-6) > 36 and cannot be 2.
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