Diagonal Cuts

The Problem:

A park is in the shape of a rectangle.

Two paths leave one corner and go straight across to the mid-points of the opposite sides, cutting the main diagonal path that goes from corner to corner of the park.
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Show that the diagonal path is thereby cut into 3 equal parts.

Solution:

A straightforward application of similar triangles, that works just as well for a parallelogram as it does for a rectangle:
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 DPM ~  BPA

BA = 2 DM, so BP = 2 DP

And DP =  DB

Similarly,  BNQ ~  DAP

DA = 2 NB, so DQ = 2 QB

And QB =  DB

So the intersections of the paths are points of trisection of the diagonal.

NB
Since both AM and AN trisect the diagonal, we could take a path from C to the mid-point of AD, and it would cross AM at P – i.e. on the diagonal…

