Triangles and Petals
The perimeter of the flower can be easily found because the triangle on the side of the central polygon produces a full circle as it rotates about the polygon. The circles it produces overlap to form petals which each are an arc of that circle. 
If the polygon has side length r, the triangle also has side length r and produces a circle with diameter 2r and perimeter 2πr. When the petals overlap, we are left with an arc which has perimeter dependent on the polygon in the centre. To find the length of the arc, we need to know the angle size inside the circle as it overlaps, and for this we need the interior angle of the central polygon.
[image: ]With a triangle example the interior angles are 60°. The outer triangle rotates around this and always adds 60° twice, and will be treated as a constant of 120°. This is shown in the diagram: 







This creates a total angle of 180°, which means the arc has length . To work out the total perimeter of the flower, we then multiply this by the number of the sides the polygon has, as this is how many petals it creates. 
 is the perimeter of a triangle centred flower, which simplifies to 3πr.
For a square centred flower, we have an arc angle of 360° - 90° + 60° + 60° = 150°. Each arc has now a length , and hence the total perimeter of the flower is  = .
Through similar working out, we see that the pentagon centred flower; interior angle of 108° produce an arc angle of 360° - 120°-108° = 132°, and hence a total perimeter of  = .
From the animation, we can see the size of each arc decreases as the central polygon increases in number of sides, however, there are more arcs which consequently increase the total perimeter. The first 3 shapes show an arithmetic sequence is occurring, where a = 3πr, and d = . This allows us to create a general term for any polygon, where Un = 3πr +  = . However, Un represents a sequence starting at (n+2) sided polygons, so for an n sided polygon, the general term is .
We can also prove this by generalising the arc angles formed the flower. For an n sided polygon, the arc angle produced is  . The arc length is therefore; , and once this is multiplied by the number of petals, which is the number of sides of the polygon, we get  which is the same as what we came to for the arithmetic sequence.
Using this general formula, it is easy to show that for a 100 sided polygon, the total perimeter of the flower will be .
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Triangles and Petals

Stage: 4 Challenge Level: # %
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Can you work out the perimeter of the flower's petals?

the perimeter of the petals now?
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Look at the equilateral triangle rotating around the equilateral triangle. It
produces a flower with three petals:
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Now consider a flower made by the triangle rotating about a square - what is
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