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Please Note figures are drawn as best as I could to scale =)

An equilateral triangle, with side X, is inscribed in a circle that is inscribed in a square.

What is the ratio of the area of the square to that of the equilateral triangle?

Solution:  we have side X.  If we draw three lines from the center of the circle to the points of the triangle touching the circle we have our radius.    Now split the newly created isosceles triangles in half and we have a 30, 60, 90 triangle.  Notice that side 60 is x/2  b/c this is half of side X and is side 60 b/c we split the 60* of the original equilateral to 30*.    (see figure)
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Now we need the hypotenuse and the smaller side, x/2 =s sqrt3   so s (smallest side) is equal to x/2sqrt3 or xsqrt3/6.  The hypotenuse is just 2(xsqrt3/6) or xsqrt3/3, which is also our radius.  

Lets organize our sides:

30: xsqrt3/6

60: x/2

90: xsqrt3/3  

Now we need the area of the square.   The diameter is simply 2xsqrt3/3.  The area is (2xsqrt3/3)^2 or 12x^2/9 ( 4x^2/3

Our next step is to find the area of the triangle:  bh/2   we have the base (x)  we just need the height.   The height here is actually just the hypotenuse of our little 30,60,90 triangles added to the smaller side of the little triangles.  

So xsqrt3/6+xsqrt3/3 ( 3xsqrt3/6 ( xsqrt3/2

Now our area is   (xsqrt3/2*x)/2 ( x^2sqrt3/4.

Area of square:  4x^2/3

Area of triangle: x^2sqrt3/4

Ratio is:  (4x^2/3)/(x^2sqrt3/4) ( 16sqr3/9 should be our answer.
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