Triangle Sections

The Problem:

Draw any triangle.

Join two of the vertices to the midpoints of the opposite sides.
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Prove that the quadrilateral and the largest triangle you have formed are of equal area.

Solution:

One can approach this by drawing in line NM, and finding areas via heights of similar triangles, but it is simpler as below:

 AMB and  AMC are of equal area, since they have the same length base (MB = MC), and share a common height.

 BNA and  BNC are of equal area, for similar reasons.

Calling the various areas W, X, Y and Z, as shown below, we now have:

Z + Y = W + X
and

Z + X = W + Y
Adding gives

2Z + X + Y = 2W + X + Y

Which tells us that
 W = Z  
as required. And 
Y = X

too, of course.
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