Geometry	Chapter 11
Lesson 11-3
Example 1  Area of Regular Polygon
Find the area of a regular hexagon with a perimeter of 150 feet.
Apothem:	The central angles of a regular hexagon are all 	file_0.png
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congruent. Therefore, the measure of each angle 
is  or 60. file_2.unknown
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 is an apothem of 
hexagon ABCDFG. It bisects FXD and is a 
perpendicular bisector of file_3.unknown
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So, mDXE = (60) or 30. Since the perimeter 
is 150 feet, each side is 25 feet and ED = 12.5 feet. 

	XED is a 30°-60°-90° triangle with file_4.unknown
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 as the side opposite the 60° angle. Use this information to find the length of file_5.unknown
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	XE	= ED	Relationship for 30°-60°-90° triangle
		= 12.5	ED = 12.5

Area:	A	= Pa	Area of a regular polygon
		= (150)(12.5)	P = 150, a = 12.5
		= 937.5	Simplify.
		≈ 1623.8	Use a calculator.

	So, the area of the hexagon is about 1623.8 square feet.


Example 2  Use Area of a Circle to Solve a Real-World Problem
AMUSEMENT PARKS  Owners of the Fun Folly 	file_6.png
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amusement park want to add a ride with swing-like 
seats similar to the picture shown. The platform for 
the ride is a circle with a diameter of 30 feet. The 
owners of the amusement park want to build a 
walkway around the ride that is 8 feet in width. What
will be the area of the walkway?

You are given that the ride has a diameter of 30 feet and that the walkway will be 8 feet wide. So, the diameter of a circle that includes the walkway and the ride will be 30 + 8 + 8 or 46 feet. The area of the walkway will be the area of the large circle minus the area of the inner circle representing the area of the platform only.
The radius of the large circle is 46 ÷ 2 or 23 and the radius of the inner circle is 30 ÷ 2 or 15.
	area of walkway	= area of large circle - area of inner circle
	A	= π(r1)2 - π(r2)2	Area of a circle
	= π(23)2 - π(15)2 	r1 = 23, r2 = 15
	= π[(23)2 - (15)2]	Distributive Property
	= π(304)	Simplify.
	≈ 955.0	Use a calculator.

The area of the walkway will be about 955.0 square feet.

Example 3 Area of an Inscribed Polygon
Find the area of the shaded region. 	file_8.png
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Assume that the pentagon is regular.
The area of the shaded region is the difference 
between the area of the circle and the area of 
the pentagon. 

Step 1	Find the area of the circle.
		A	= πr2	Area of a circle
		= π(12)2	Substitution
		≈ 452.4	Use a calculator.
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Step 2	Find the area of the pentagon.  For this, you need to 	
	find the length of the apothem and the perimeter.  
	Sketch the situation and use trigonometry to find 
	the missing lengths.
	Since the pentagon is regular mDAB = 360 ÷ 5 or 72
	and mCAB is one-half that or 36.
		cos CAB	= 	cos  = 
		    cos 36°		= CA,12)	mCAB = 36, BA = 12
		12 cos 36°	= CA	Multiply each side by 12.
		           9.7		≈ CA	Use a calculator.

	 	sin CAB		= 	sin  = 
		     sin 36°		= BC,12)	mCAB = 36, BA = 12
		12 sin 36°		= BC	Multiply each side by 12.
		           7.1		≈ BC	Use a calculator.

	The length of the apothem = CA ≈ 9.7. The length of one side of the 
	pentagon is 2(7.1) or about 14.2, so the perimeter is 5(14.2) or about 71.

	Find the area of the pentagon. 
		    A	= Pa		Area of a regular polygon
			≈ (71)(9.7)	P ≈ 71, a ≈ 9.7
			≈ 344.4		Simplify.

Step 3	The area of the shaded region is 452.4 - 344.4 or 108.0 square 
	centimeters to the nearest tenth.

