Abdulla Ibrahim, 14, Hinde House Secondary School, Sheffield, UK
Solution for the proportions in the 3-coloured shape
To work out the area of the red, yellow or sections of the circle I first drew a diameter through the circle. I split the diameter into 6 equal parts, labelling each x. I then split the shape into 6 semicircles and labelled them a and b (smallest semicircles), c and d (the orange sections) and e and f (the outer shapes). 
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I calculated the area of 'a' by using x as the radius; hence: 
Area of a =  
I then worked out ‘b’ by the same method; hence: 
Area of b =  

I worked out ‘c’ by using 2x as its radius and then subtracting the area of a: 
Area of c =   -   
	= 

I then worked out the area of ‘d’ by the same method; hence: 
Area of d = = 

I then worked out ‘e’ by using 3x as the radius of the whole circle and subtracting the area of a and d. This would look like: 
Area of e =  –  -  =  



Now, let’s work out the area of each colour. Firstly, the yellow area can be found by adding the areas of ‘e’ and ‘b’: 
Yellow:  +  =  = 
The orange area can be found by adding the areas of ‘d’ and ‘c’: 
Orange=   +  =  = 
The red area can be found by adding the areas of ‘a’ and ‘f’: 
Red =  +  =  = 
Therefore, the proportion of all the colours to the whole circle is 1/3 because, relative to the total area (9), each simplifies as follows: 
 = 1/3 
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