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1. Prove that for every ὲ ᶰ ᴓ, ὲȦ .  

 

2.  Consider a triangular sheet of paper with vertices at the points πȟπ , τȢπ , and 



Solutions or hints: 

 

1. ЍὲȦ
Ễ

  Ὃὓ ὃὓ   so  ὲȦ   

 

2.  Maximize the “double-overlap” trapezoid. If the fold is at x, then this area is σ ὼ ὼ, and it’s 

maximum occurs at ὼ  and equals 2. Hence the minimum area of the desired shape is φ ς τ. 
 

3. Consider the function Ὣ ὼ ὼὪ ὼ . Since Ὢ ρ π then Ὣ π Ὣ ρ π and from Rolle’s Theorem 

there is a ὧ ᶰ πȟρ  s.t. Ὣ ὧ π. So π Ὣ ὧ Ὢ ὧ ὧὪ ὧ  and finally Ὢ ὧ . 

 

4. Consider the upper right part of the figure. On the diagram, ὃὄ Ȣυ and ὕὃ Ṷ ὃὄ. 

We have ὕὃ  ὧέὸ . Let ὕὃ Ὤ and ὃὅ ὥ. Then ὶ ὥ Ὤ , where Ὤ
Ѝ

 from 

properties of equilateral triangle. 

Let ᷁ὃὕὅ  and ᷁ ὅὕὄ . Then  ὸὥὲ  and  . 

Area of Ὀὃὅ ὶ   and area of ὅὄὉ ὥ  ὶ . 


