A Cute Triangle

The Problem:

What is the least number of (smaller) acute-angled triangles you can dissect each of these triangles into?
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What makes one more difficult than the other?

Hint:

The second one will need an interior point…

Solution:

I
4 triangles

II
7 triangles

This is a wonderfully content-free geometrical puzzle, suitable for backs of envelopes at any age… if you haven’t done so before, have a go before you look at the solution!

I

Any ‘original’ acute-angled triangle doesn’t need its angles splitting any further:
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The diagram above shows the standard division into 4 smaller triangles.

Each ‘junction’ point on the sides of the original triangle needs to have the vertices of three triangles meeting, to avoid obtuse angles appearing.

II

However, any ‘original’ obtuse-angled triangle needs its obtuse angle splitting by some ‘divisor’ line.

The end of this divisor must either be on the side opposite, or somewhere in the interior of the triangle.

It can’t be on the side opposite without creating another obtuse-angled triangle - either to the left or the right of the divisor. And then you must split this angle, and so on…

So there must be an interior point for this divisor line to end at – the point B, below:
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Now, one has to have at least 4 more radial lines from B – to ensure no angle at B is greater than 90°.

This means one to each of two sides, and two to the third side. The figure is completed as below:
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