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In my equation, x is equal to the radius of the smallest semicircle in the circle. q is equal to the area of the section we are trying to work out (red)
The top equation shows how I got to finding the area of the red section. As you move down the list of equations, I have simplified it so that you get the final answer of 
To work out the area of the red section for a circle that has more than 3 shapes, you simply change the equation so that x is still suited to the radius of the smallest semicircle.




(Note: this is for a circle with 4 sections)
As you can see, the number of sections is equal to the multiplier in the final equation in both instances so we can presume that the equation could be made to look like this:

Where p is the number of sections contained in a specific circle.

Because the yellow section and the red section are equal (they have the same radii for both semicircles), we can work out what proportion of the whole circle each section takes up.
To do this we need to work out what proportion the orange section takes up from the whole circle
The following equation shows how we subtract the combined yellow and red sections from the area of the whole circle which leaves us an equation for the area of the orange section:
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From this we can see that the orange section is equal to both the red section and the yellow section which proves that the circle is divided up evenly in thirds between the 3 shapes.
This also works on circles with more than 3 sections as you subtract the two ‘teardrop’ shapes from the total area of the circle, and then divide the area of the inner shape by the number of sections it contains.
