Card Folding

The Problem:

A friend has taken a particular shape of paper, and folded it exactly in half (both sides matching) – twice.

The final shape of the (four-thickness) paper is shown below:
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Can you work out the original shape of the paper?

There may well be more than one possibility…

What if the final shapes were as shown here, instead?
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Finally… can you find a nice, easy, polygonal final shape for which there is only one possible starting shape?!

Solutions:
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The obvious, but wrong, answer is to try to finish up with a square…but there are two possible starting shapes that will fold down to a square…

Working back from an equilateral triangle, however, causes the two possible sequences of folds to duplicate due to the necessary rotation by 1200…
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