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Golden Eggs

The area of the annulus is equal to


   pib^2-pia^2


= pi(b^2-a^2)





The area of the ellipse is equal to pi*b*a


When the area of the annulus is equal to the area of the ellipse it follows that:





Pi(b^2-a^2)=pi*b*a 





So that b^2-a^2=ba


             b^2-ba – a^2 = 0


 This is a quadratic in b. Therefore 





b= ½(a+-sqrt(a^2+4a^2)) but discarding the negative root since areas cannot be negative:


b=1/2(a+a*sqrt(5))





b=a/2(1+sqrt(5))





so the ratio of b:a is ½(1+sqrt(5)):1


      which is phi:1





Part 2
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To find R, I squared both sides of the equation:








R^2=1+ sqrt(1+sqrt(1+sqrt([(1+….)]








But since sqrt(1+sqrt(1+sqrt([(1+….)] carries on to infinity, it follows we have the following equation:





R^2=1+R


So that R^2-R-1=0





Therefore R=1/2(1+-sqrt(5))


The negative root was brought about by squaring the first equation, therefore 


R=1/2(1+sqrt(5))


R=phi
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