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1. Two right angles
Triangles  and RPS are similar. So: . Hence . So PR is 4 units long.


2. [image: https://nrich.maths.org/content/id/11622/Weekly%202016%20-%2012%20Triangle%20height%202.png]Internal – external
 as it is in a square.
 as they are in equilateral triangles.

Then, .
.

Thus,  is a right angled triangle, so using Pythagoras' theorem: .


3. [image: https://nrich.maths.org/content/id/7148/01%202011a.PNG]Incentre angle
Let   and 

Angles in a triangle add up to , so from  , which gives .  In other words 

Also, from ,  and so .

4. [image: https://nrich.maths.org/content/id/11662/Weekly%202016%20-%2041%20Solution.png]Shaded square
Consider connecting  to  and , both of which are the midpoints of the sides. Then,  as  is the centre of the square, and . 

Then, , so: 
. This makes  and  congruent, as they have the same angles and one pair of corresponding sides the same length.

But then,  and  have the same areas, as they both attach one of these triangles to . This is clearly a quarter of the large square.

There are two of these unshaded areas, and both have area one quarter that of the square. This means half the square is shaded, so .

Alternatively, extending the lines from  and  past  divides the [image: https://nrich.maths.org/content/id/11662/Weekly%202016%20-%2041%20Solution%202.png]square into four congruent pieces, since rotation by  takes each piece to the next. Therefore, each unshaded area is one quarter of the total area of the square.

There are two of these unshaded areas, and both have area one quarter that of the square. This means half the square is shaded, so .



http://nrich.maths.org/1053
These problems are adapted from UKMT Mathematical Challenge problems (ukmt.org.uk)
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