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Reteaching
10-3
Areas of Regular Polygons
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If you circumscribe a circle around a regular polygon:
The radius of the circle is also the radius of the polygon, that is, the distance from the center to any vertex of the polygon.
The apothem is the perpendicular distance from the center to any side of the polygon.
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What are m(1, m(2, and m(3?
To  find m(1 , divide the number of degrees in a circle by the number of sides.
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The apothem bisects the vertex angle, so you can find m(2 using m(1.
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Find (3 using the fact that (3 and (2 are complementary angles.
m(3 = 90 – 22.5 = 67.5
For any regular polygon, the area is 
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. You can use the properties of special triangles to help you find the area of regular polygons.
[image: image8.png]4.m

Eav

45°

45°




[image: image21.jpg]20m



[image: image9.jpg]



What is the area of a regular quadrilateral (square) inscribed in a circle with radius 4 cm?
Draw one apothem to the base to form a 45°-45°-90° triangle. Using the 45°-45°-90° Triangle Theorem, find the length of the apothem.
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The hypotenuse = 
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 · leg in a 45°-45°-90° triangle.
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Simplify.
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Rationalize the denominator.
The apothem has the same length as the other leg, which is half as long as a side. To find the square’s area, use the formula for the area of a regular polygon.
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Substitute 
[image: image16.wmf] = 4(42) = 162.

p


= 32 cm2

The area of a square inscribed in a circle with radius 4 cm is 32 cm2.
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Reteaching (continued)
10-3
Areas of Regular Polygons
Exercises
Each regular polygon has radii and apothem as shown. Find the measure of each numbered angle.
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                 1.                                                2.                                                  3. 
Find the area of each regular polygon with the given apothem a and side length s.

4. pentagon, a = 4.1 m, s = 6 m
5. hexagon, a = 10.4 in., s = 12 in.
6. 7-gon, a = 8.1 cm, s = 7.8 cm
7. octagon, a = 11.1 ft, s = 9.2 ft
8. nonagon, a = 13.2 in., s = 9.6 in.
9. decagon, a = 8.6 m, s = 5.6 m
Find the area of each regular polygon. Round your answer to the nearest tenth.
	10.


	11.


	12.




13. Reasoning How does the area of an equilateral triangle with sides 24 ft compare to the area of a regular hexagon with sides 24 ft? Explain.
Find the area of each regular polygon with the given radius or apothem. If necessary, leave your answer in simplest radical form.
	14.


	15.


	16.
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