Four circles of radius 1 are each tangent to two
sides of a square and externally tangent to a

circle of radius 2, as shown. What is the area )

of the square?

(A)32 (B)22+12v2 (C) 16+16V3 (D) 48
(E) 36 4+ 16v2
2007 AMC 10 A, Problem #15—

“Find the length of a side of the square by using the
property of right angle in a circle.”

Solution

Answer (B): Let s be the length of a side of the square. Consider an
isosceles right triangle with vertices at the centers of the circle of radius 2
and two of the circles of radius 1. This triangle has legs of length 3, so its
hypotenuse has length 3v/2.

The length of a side of the square is 2 more than the length of this
hypotenuse, so s = 2 4+ 3v/2. Hence the area of the square is

s2 = (24 3V2)2 =22 4+ 12V2.

OR

The distance from a vertex of the square to the center of the nearest small
circle is v/12 + 12 = /2, and the distance between the centers of two small
circles in opposite corners of the square is 1 +4 4+ 1 = 6. Therefore each
diagonal of the square has length 6 + 2v/2, and each side has length

6+ 2v/2
s=—"Y2 _ 9139
V2

The area of the square is consequently s = (2 + 3\/5)2 =22 + 12V/2.
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