
Problem Solving Competition – Problem #4  

 
 Your submission should contain a FULL solution. Not just the answer, but your entire argument. 

 Submit solutions to Nancy in MCT 250, or Dr. Taylor in MCT 281. 

 Questions?? Ask Dr. Taylor in MCT 281 or by email at pttaylor@ship.edu. 

 Problems and occasional updates on solutions and winners will be posted at 

webspace.ship.edu/pttaylor/PSC/index.html 

Suppose 𝑋, 𝑌, 𝑍 are 3 circles of equal radius which are mutually tangent. Let 𝐴 be 

the circle tangent to 𝑋, 𝑌, 𝑍 inside the gap between them. Let 𝐵 be the circle 

tangent to 𝑋, 𝑌, 𝑍 that surrounds them. Find the ratio of the radius of 𝐵 to the radius 

of 𝐴. 

 

Consider the equilateral triangle connecting the centers. Each side of this triangle 

has length 2𝑟, where 𝑟 is the radius of the original circles. With some simple trig, 

the distance from the corner of the triangle to its center is 
2𝑟√3

3
. So the radius of the 

inner circle 𝐴 is 
2𝑟√3

3
− 𝑟, and the radius of the outer circle 𝐵 is 

2𝑟√3

3
+ 𝑟. 

The ratio is 

2 + √3

2 − √3
= 7 + 4√3 
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Solutions for this problem are due Wed, October 26 at 4pm. 
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