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Areas of Regular Polygons and Circles
A regular polygon has congruent sides and congruent angles. You can divide any regular polygon into congruent triangles by drawing segments from the center to each vertex. You can use the area of one of these triangles to find the area of the polygon. This method can be extended to derive a formula for the area of a circle.
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In this investigation you will use Cabri Jr. to measure the radius, apothem and side of several regular polygons inscribed in circles. Look at the triangle in the hexagon in the figure at the left. It has segments labeled r for radius, a for apothem and s for side. The side is the base of this triangle and the apothem is the height of the triangle. 

Write a formula for the area of the triangle using a and s. 

Use the measurement for a and s to calculate an expression for the area of the polygon.

Open the corresponding of the polygon in Cabri Jr. and use the measurement tools find r, a, s, and C the circumference of the inscribing circle. 
Use the table below to record your measurements and calculations. 

	Polygon
	File Name
	r
	a
	s
	p
	C
	Area of Polygon

	Square


	REGSQR
	
	
	
	
	
	

	Pentagon


	REGPENTA
	
	
	
	
	
	

	Hexagon


	REFHEX
	
	
	
	
	
	

	Octagon


	REGOCTA
	
	
	
	
	
	

	Nonagon


	REGNONA
	
	
	
	
	
	

	Decagon


	REGDECA
	
	
	
	
	
	


1. Write a general formula for the area of a regular polygon using A for area, a for apothem, s for side length and n for the number of sides.

2. Write a formula for the perimeter p of a regular polygon with n sides and with side length s and use this formula to find the perimeter of each polygon and record the calculation in the table.
3. Rewrite your formula in question 1 using p instead of s and n.

4. What happens to the shape of the polygons as the number of sides increases?
5. What does the apothem approach as the number of sides increases?
6. What does the perimeter approach as the number of sides increases?

7. Write a formula for the area A of a circle using C for circumference and r for radius. 

8. Calculate the area of each circle for the six polygons.

9. Make a conjecture about the area of a 100-gon inscribed in a circle and the area of the inscribing circle.
10. The formula for circumference is C = 2πr. Substitute 2πr for C in your formula in question 7 and simplify.

