Instructor Notes Area II


Lesson Objective:  Students will be able to find areas of figures and surface areas of three-dimensional figures.  Students will be able to convert units involving area.

	
	Area Formula
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	Square
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s= side
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	Rectangle


	A = lw
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	Parallelogram


	A = bh
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	Rhombus
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d1 and d2 are the diagonals
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	Trapezoid
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	Kite
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	Regular Polygon
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P is the perimeter of the figure

a is the apothem (a line from the center of a regular polygon at right angles to any of its sides)
	[image: image46.wmf]2

19

)

9

.

1

)(

4

.

12

(

2

1

2

1

m

A

m

m

A

Pa

A

=

=

=

[image: image47.wmf]4

.

12

)

10

)(

24

.

1

(

24

.

1

)

62

(.

2

2

62

.

0

18

sin

2

2

18

sin

=

=

=

=

=

=

=

=

°

m

Perimeter

m

m

side

x

Side

m

x

x

x



	Circle
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Example 1: You are commissioned to create a fire pit in the shape of a regular octagon with a radius of 20 inches.  Find the dimensions needed to complete this job and the area of the fire pit.
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Central angle = 360(( 8 = 45(
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Side = 2x = 2 * 7.65



Side = 15.3 in


Perimeter = side x 8 = 15.3 x 8









Perimeter = 122.4 in

Try it 1:  Draw a regular hexagon with a radius of 4 cm.  Find its area.





Central angle = 360(( 6 = 60(
             30(

         a                r = 4 cm


                      x
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Side = 2x = 2 * 2

Side = 4 cm

Perimeter = side x 6 = 4 x 6 = 24 cm
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Try it 2:
Given a regular pentagon with an apothem of 8 in, find area.



Central angle = 360 (( 5 ( 72(
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Try it 3: Given a decagon with a radius of 2 m, find its area.



Central angle = 360 (( 10 ( 36(
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Example 2: Given an equilateral triangle with a radius of 6 m, find its central angle, apothem, and side.
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 Central angle = 360 (( 3 ( 120(

[image: image23.wmf]  

cos

60

=

a

6

a

=

6

cos

60

a

=

3

m





[image: image24.wmf]  

sin

60

=

x

6

x

=

6

sin

60

x

=

5

.

2

m


Side = 2x = 2(5.2)

Side = 10.4 m
Try it:
Given a regular pentagon with an apothem of 2 in, find its central angle, radius, and side.





Central angle = 360 (( 5 ( 72(
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Side = 2x = 2(1.45)

Side = 2.9 in
Example 3:  Find the area of the triangles without using 
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Try it 1:  A park in a subdivision is triangular-shaped. Two adjacent sides of the park are 573 feet and 536 feet. The angle between the sides is 58(.  To the nearest unit, find the area of the park in square yards.
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Try it 2:  Find the area of a triangle with 43 m, 53m, and 72 m.





      43m                           53 m


                   72m
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Example 4:  Find the area of the composite figure.
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Composite Area = 44 in2 + 36 in2 + 99 in2+ 99 in2 = 278 in2 
Try it: Find the area of the composite figure.
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1) Using a compass, draw a circle.


2) Draw a diameter.


3) Find the measure of the central angle by dividing 360˚ by the number of sides of the polygon.


4) Using the protractor, measure a 45( central angle from the center of the circle and the diameter from step 2.  Repeat this step until you have 8 central angles drawn.


5) Connect the radii to form an octagon.


6) Draw the apothem (a perpendicular line from the center of the polygon to one of the sides).  This creates a right triangle.


To find the Area, use the Formula: � EMBED Equation.3  ���





7) To find the length of the apothem, use cosine.


8) To solve for x, use sine.


9) To find the side of the octagon, double x.








� EMBED Equation.3  ���








1) Using a compass, draw a circle with a radius of 4 cm.


2) Draw a diameter.


3) Find the measure of the central angle by dividing 360˚ by the number of sides of the polygon.


4) Using a protractor, measure a 60( central angle from the center of the circle and the diameter from step 2.  Repeat this step until you have 6 central angles drawn.


5) Connect the radii to form a hexagon.


6) Draw the apothem (a perpendicular line from the center of the polygon to one of the sides).  This creates a right triangle.  


To find the area, use � EMBED Equation.3  ���.


7) To find the length of the apothem, use cosine.


8) To solve for x, use sine.


9) To find the length of the  side of the hexagon, double x.


10) To find the perimeter, multiply the side by 6.


11) Include the units in the solution.





1) Find the measure of the central angle by dividing 360˚ by the number of sides of the polygon.


2) To find the ½ side, use tangent.


3) To find the length of the side, multiply the ½ side by 2. 


4) To find the perimeter, multiply by 5.


5) To find the area, use � EMBED Equation.3  ���.








Side = 2x = 2(5.81 in)


Side = 11.6 in





Perimeter = side x 5 = 11.6 x 5 = 58 in








1) Find the measure of the central angle by dividing 360˚ by the number of sides of the polygon.


2) To find the length of the apothem, use cosine.


3) To find the perimeter, multiply the side by 10.


4) To find the area, use � EMBED Equation.3  ���.








� EMBED Equation.3  ���





� EMBED Equation.3  ���





1) Find the measure of the central angle by dividing 360˚ by the number of sides of the polygon.


2) To find the length of the apothem, use cosine.


3) To find the ½ side, use sine.


4) To find the side, multiply the ½ side by 2. 











1) Find the measure of the central angle by dividing 360˚ by the number of sides of the polygon.


2) To find the radius, use cosine.


3) To find the ½ side, use tangent.


4) To find the side, multiply the ½ side by 2. 








1) Use the triangle area formula (Heron’s formula)


� EMBED Equation.3  ���


2) Substitute sides into formula.


3) Solve for s (make sure to follow order of operations—parenthesis first).


4) Solve for A, making sure to follow order of operations.


5) Remember units.





1)  Use the triangle area formula � EMBED Equation.3  ��� and substitute sides and angles.


2)  Multiply.


3)  Remember units.





1) Break the composite figure into 4 smaller figures—2 right triangles, rectangle, and parallelogram.


2) Find the areas of each of the 4 figures using the appropriate formulas.


3) Add the 4 areas together to calculate the composite area.  Remember units.





A= bh





A=(11in)(9in)


A= 99 in2





A= lw





A=(11in)(9in)


A= 99 in2





A = 117 cm2 + 27.5 cm2 =144.5 cm2
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