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In the case of the equilateral triangle, I calculate the power of point Y in respect to the circle, obtaining:

YZ * YD = AY * YC

Now, I note YZ = t and I express the sides of triangle ABC as R√3, where R is the radius of the circle. So, XY = AY = YC = R√3/2:
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This is a second order equation, which has only a positive solution:
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So, 
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For the square, I noted OY =t. Then AY= 2t. So, I apply the Pythagorean Theorem in triangle AOY, obtaining

R2 = 5t2
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Now, YZ = R – OY = R – t

So, 
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For the regular pentagon, I observe that angle XAZ = 108°, so angles AXY, XAB, BAY are congruent, each having a measure of 36°.

Now, I note BX =t and BY = p. As triangles XBA and YAB are isosceles, BA = YA = t. I observe that triangles ABY and XYA are similar, so:
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Solving this equation for p, I obtain: 
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. Now, XY = t +p and XZ = 2t + p.

So, 
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In all three situations, the ratio XZ/XY is the golden ratio.
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