
Cathedral Mathematics — Problem of the Week

Inter Category

POTWI 11 SOLUTION

Since x2 + y2 = 1, the expression becomes

x2 + xy + y2 = 1 + xy.

So we need the maximum of xy. By AM–GM (or from (x− y)2 ≥ 0),

xy ≤ x2 + y2
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=
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2
,

with equality exactly when x = y, i.e. x = y = 1√
2
(which does satisfy x2 + y2 = 1).

Therefore the maximum value is 1 + 1
2 = 3

2 .

(Trigonometric check: with x = cos θ, y = sin θ, the expression is 1 + 1
2 sin 2θ, whose maximum is

3
2 .) Answer: (C) 3
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