PROBLEM OF THE WEEK
Solution of Problem No. 8 (Spring 2012 Series)

Problem: Two discs of radius one and a disc of radius one half are drawn on
a plane so that each of them is touching the other two at one point—think of
two quarters and a penny all flat on a table and all touching at their edges.
Find the radius of the largest circle which is tangent to all three of the circles
which are the edges of the discs.

Solution: (by Jason L. Smith, Professor of Phys. & Math., Richland Community College,
IL.) "

The largest tangent circle will be drawn thus, with various radii shown.

When two circles are tangent, the radii can be arranged collinearly, as shown above
in various places. The circle with center at B is one of the “quarters”, with radius BF =
BE = BD = 1. The circle with center C is the “penny”, with radius CF = CG = 1/2.
The largest circle with center A is the one whose radius R = AF = AG is sought.



Note that triangle BCD is a right triangle with BC = 3/2 and BD = 1. Using the
Pythagorcan Theorem, CD = /5/2. Also note the following relationships.

R=AF =AB+1
AB? =AD? +1
R=AG = AD +5/2+1/2.
This rerepresents a system of three equations in three unknowns which can be solved
for R. The solution thus obtained is R = v/5/2 + 1 &~ 2.11. It may also be interesting to
note that the length of D@ is the golden ratio ¢ = (1 ++/5)/2 and R = ¢ + 1/2.
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