No Rights

The Problem:

Sketch a triangle.

Draw in the bisectors of the three angles.

Is it possible to draw a triangle where two of these angle bisectors are at right angles to each other?

Can you prove it?

Hint:

Assume that two of the angle bisectors do meet at 900.

Follow through the consequences…

Solution:

It is not possible.

A very simple example of proof by contradiction, or ‘reductio ad absurdam’:

Assume that two of the angle bisectors do meet at 900, as shown below.
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In (BCD, 
c + b + 900 = 1800 

So, 

c + b = 900
Hence,
2c + 2b = 1800 

But, considering the original triangle (ABC, we already have 2a +2c + 2b = 1800  

So our original assumption means that 2a = 0, and the triangle consists of two parallel lines from B and C – i.e. no triangle!

Hence our original assumption was wrong: 

two angle bisectors cannot meet at 900. 

