Orthogonal Circles	T033 sample solution


Solution:


You can build a pair of orthogonal circles whose centers are separated by the length of side of a given triangles in the following way:


With the vertex at one end of the side of the triangle as a center, draw a circle of some radius smaller than the length of the side. From the vertex at the other end of the side, draw a tangent to the circle you have drawn. Now from that same vertex, draw a circle whose radius is equal to the length of the tangent.


Clearly you can draw a second pair of orthogonal circles using a different side of the triangle as the separation between the centers. Having drawn two such pairs of orthogonal circles, in general you will find that the circle from the first pair that intersects the circle from the second pair will not be orthogonal to it.


Another way to approach the problem is to consider what must be true of a solution if it exists. Suppose a solution exists — i.e. given a triangle ABC with a circle of radius RA drawn with vertex A as its center, etc. 


At the point of intersection of the circles centered on A and B, the tangents to the two circles are orthogonal by the definition of orthogonal circles. Therefore, at that point of intersections the two radii RA and RB are orthogonal. As a consequence we know that
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Similarly, we know that 


�EMBED Equation.3���


Thus we have three equations in three unknowns RA, RB and RC. Solving we obtain
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We now know what size circle to draw using each vertex as a center in order for the three circles to be orthogonal to one another.�
�
It is worth observing that the “triangle” of circular arcs inside the original triangle contains three right angles.
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