
HANDOUT

What’s the Biggest Equilateral Triangle
in a Square?
If we are going to turn a square piece of paper into an equilateral triangle, we’d
like to make the biggest possible triangle. In this activity your task is to make a
mathematical model to find the equilateral triangle with the maximum area that
we can fit inside a square. Follow the steps below to help set up the model.

Question 1: If such a triangle is maximal, then can we assume that one of its
corners will coincide with a corner of the square? Why?

Question 2: Assuming Question 1, draw a picture of what your triangle-in-the-
square might look like, where the “common corner” of the triangle and square
is in the lower left. Now you’ll need to create your model by introducing some
variables. What might they be? (Hint: One will be the angle between the bottom
of the square and the bottom of the triangle. Call this one θ.)

Question 3: One of your variables will be your parameter that you’ll change un-
til you get the maximum area of the triangle. Pick one variable (and try to pick
wisely—a bad choice may make the problem harder) and then come up with a
formula for the area of the triangle in terms of your variable.



Question 4: With your formula in hand, use techniques you know to find the value
of your variable that gives you the maximum area for the equilateral triangle. Be
sure to pay attention to the proper range of your parameter.

Question 5: So, what is your answer? What triangle gives the biggest area? Find
a folding method that produces this triangle.

Follow-up: Your answer to Question 5 can also give a way to fold the largest
regular hexagon inside a square piece of paper. Can you see how this would work?


