Forensic Triangles

The Problem:

Reconstruct a triangle from three points that you know to be the mid-points of its three sides.

What if you only know the three points to be the mid-points of the triangle’s medians?

(A ‘median’ is the line joining a vertex of the triangle with the centre of the side opposite)

Solution:

A.
Thinking in reverse, we know that the lines joining each pair of mid-points are parallel to the third side (and half as long).

So, given the ‘half-line’ BC, all we have to do is to draw a parallel line through the opposite mid-point, A, and we have one of our original sides.

Repeat for the other two sides – and we have our original triangle PRQ :
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B. Employing the same approach as above, we notice that the line PA is a median of PRQ – the triangle we are attempting to reconstruct.

The mid-point of PA, in fact, lies on the line BC (since PRQ is an enlargement of PBC, factor 2). Call it K.

Since A is the mid-point of RQ, K must be the mid-point of BC too.

In other words, this new ‘median mid-point-triangle’ is formed from ABC in the same way that BC was formed from PRQ – by joining its mid-points.
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Hence our reconstruction process is simply the same as in Part A, but applied twice:
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