3" Annual Math Match — February 13, 2012

1. Prove that for every € N &, 84  —

2. Consider a triangular sheet of paper with vertices at the points it , Tn ,and mo . By
making a single vertical crease in the paper and then folding the left portion of the triangle over the
crease so that it ov




Solutions or hints:

]

1. NER — 0 60 so & —

2. Maximize the “double-overlap” trapezoid. If the fold is at x, then thisareais o -® ®,and it’s
maximum occurs at @ - and equals 2. Hence the minimum area of the desired shapeis¢ ¢ T.

3. Consider the functionQ @  wQ @ .SinceQ p mthenQm 0 p  mand from Rolle’s Theorem
thereisao ™ mp st.Q 0 mSom Q& 0o @0 & andfinally— 0 0.
4, Consider the upper right part of the figure. On the diagram, 66  tu and GO U 00.

We have GO - (Géo—. LetO® Nand®6 &.Theni & 0 ,where? - from
properties of equilateral triangle.
Let” 000 | and”™ 006 | .Then| owe - andf - .

Areaof 000 -] 1 — and area of 660 - 0 - -=- ] 1.



