6.2 – Determining the height of a triangle given the base and an angle, Determining the area of an isosceles triangle given 

the base and height, Equilateral triangle, 
Interior and exterior angles, Perimeter
Curriculum Outcomes:

C36
explore, determine, and apply relationships between perimeter and area, between surface area and volume
D1
determine and apply formulas for perimeter, area, surface area, and volume
D5
apply trigonometric functions to solve problems involving right triangles, including the use of angles of elevation
D11
explore, discover, and apply properties of maximum area and volume
D12
solve problems using the trigonometric ratios
D13
demonstrate an understanding of the concepts of surface area and volume
D14
apply the Pythagorean Theorem
E1
explore properties of, and make and test conjectures about, two- and three-dimensional figures
E2
solve problems involving polygons and polyhedra
E8
use inductive and deductive reasoning when observing patterns, developing properties, and making conjectures

Perimeter
Perimeter is simply the total distance around the outer edge of a shape. To calculate the perimeter of a plane shape, add all the outer measurements. The perimeter of a circle is called the circumference. The circumference of a circle is the product of π and twice the radius of the circle. In other words, C = πd or C = 2πr. The perimeter of a regular polygon is the product of the length of one side and the number of sides. A regular polygon is a two-dimensional closed figure with three or more equal sides.  
Examples:
1. An interior decorator uses the following table to determine the number of rolls of wallpaper needed for a room:

	Height from 
	Perimeter of the room (m)

	baseboard 
	8.8
	10.0
	11.2
	12.4
	13.6
	14.8
	16.0
	17.2
	18.4
	19.6

	2.25 m
	5
	5
	6
	6
	7
	7
	8
	8
	9
	9

	2.40 m
	5
	5
	6
	6
	7
	7
	8
	9
	9
	10

	2.55 m
	5
	6
	6
	7
	7
	8
	8
	9
	9
	10

	2.70 m
	5
	6
	6
	7
	7
	8
	9
	9
	10
	10

	2.85 m
	5
	6
	7
	7
	8
	8
	9
	10
	10
	11

	3.00 m
	6
	6
	7
	8
	8
	9
	10
	10
	11
	11

	3.15 m
	6
	6
	7
	8
	9
	9
	10
	11
	11
	12


This is a plan of one room in the house. Calculate the cost to wallpaper if one roll 
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costs $23.40.

Solution 1:
Step 1: Calculate the perimeter of the room


P = 3.2  m + 4.8 m + 1.8 m + 1.9  m + (3.2 m – 1.8 m) + (4.8 m – 1.9 m) 

P = 16.0 m


Step 2: Calculate the cost. (Hint: You will need to use the table)

The perimeter of the room must be located on the table as well as the height from the baseboard. As you move horizontally across the table from 2.40 m to the    16.0 m column, you can see that you need 8 rolls of wallpaper for this room.

Therefore the cost = $23.40 × 8 = $187.20

2. Calculate the perimeter of the following section of a soccer field.

[image: image42.wmf]2

1


[image: image43.wmf]2

1


[image: image44.wmf]2

1


Solution 2:
Shapes = rectangle and semi-circle

Perimeter of Rectangle = L + L + w

            Perimeter of Semi-circle = 
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πd

P Rectangle = 12 m + 6 m + 12 m


P Semi-circle = 
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 (3.14)(6 m)
P Rectangle = 30 m


                        P Semi-circle = 9.42 m

Total Perimeter = P Rectangle + P Semi-circle
Total Perimeter = 30 m + 9.42 m
Total Perimeter = 39.42 m

Total Perimeter = 39 m

3. Joshua wants to put a fence around his vegetable garden. The garden is a triangular plot of land. How many metres of fencing should he buy?
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Solution 3:
h2 = s12 + s22
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h2 = 192 + 112
h2 = 361 + 121

h2 = 482
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h = 21.95

h = 22 m
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Calculate the perimeter of the gazebo that has a floor in the shape of a regular octagon.
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Solution 4:
The side lengths of a regular octagon are all equal in length. Therefore, the perimeter is 3.5 m × 8 = 28 m.
Exercises:
1. Using the table below, calculate the cost of wallpaper needed for each room if one roll costs $31.75.

	Height from 
	Perimeter of the room (m)

	baseboard 
	8.8
	10.0
	11.2
	12.4
	13.6
	14.8
	16.0
	17.2
	18.4
	19.6

	2.25 m
	5
	5
	6
	6
	7
	7
	8
	8
	9
	9

	2.40 m
	5
	5
	6
	6
	7
	7
	8
	9
	9
	10

	2.55 m
	5
	6
	6
	7
	7
	8
	8
	9
	9
	10

	2.70 m
	5
	6
	6
	7
	7
	8
	9
	9
	10
	10

	2.85 m
	5
	6
	7
	7
	8
	8
	9
	10
	10
	11

	3.00 m
	6
	6
	7
	8
	8
	9
	10
	10
	11
	11

	3.15 m
	6
	6
	7
	8
	9
	9
	10
	11
	11
	12
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Calculate the perimeter of the following shapes.

a. [image: image52.wmf]2
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                                                              b.           
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Regular Polygons
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Remember that a regular polygon is a two-dimensional closed figure with three or more equal sides.  In each regular polygon, two equal sides meet at a vertex to form an angle.  These angles are called the interior angles of the polygon and they are all equal in size.  Here are some examples of regular polygons.
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Regular polygons also have exterior angles.  These angles are formed with an adjacent side of the polygon when one side of the polygon is extended.  The exterior angle and the interior angle are supplementary angles. Supplementary angles are angles whose sum is 180°.

The indicated angles are all exterior angles.  In figures 1 and 2, regular pentagons, the side has been extended and the resulting angle is supplementary to the interior angle.  The measure of the exterior angle is 72o.  In figures 3 and 4, regular octagons, the measure of the exterior angle is 45o.
The perimeter of any regular polygon is simply the sum of the edges.  The area of a polygon is the area of one triangle times the number of sides of the polygon.  To show students this concept of the area of the triangle, complete the following activity with them.




Using a compass, construct a circle.  A circle has 360o.  To complete the regular polygon, use a protractor to draw the angles at the centre of the circle.  Extend the arms of the central angles to the circumference of the circle.  Join the points on the circumference with line segments to form the sides of the polygon.  Apply this method to draw a regular octagon.  By showing this construction to the students, they can see that the octagon consists of 8 isosceles triangles.  The central angle is 45o and the base angles of the triangle are 67.5o.  The equal sides of the triangle are the radii of the circle and the side of the polygon is the base of the triangle.  Seeing this enables the student to calculate the area of the octagon using the trigonometry they’ve learned from the previous chapter.
Area of a triangle 1
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Examples:
1.
Each of the following polygons have side lengths equal to 4.0 cm.  Calculate the 
area of each polygon.

a) 


                                              b) 



c) 

Solution 1:
a) 
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b) 
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c) 

2.
What did you notice about the areas of the above polygons.

Solution 2:

I noticed that in each polygon, the length of the sides was constant and the area
decreased as the number of sides decreased.

3. The volume of any object that has a regular polygon as its base is calculated by multiplying the area of the polygon by the height of the container.  Calculate the volume of the following container.



Solution 3:
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Exercises:
1.
Using a circle with a radius of 4.0 cm.  Construct a regular heptagon.   Indicate the measure of the central angles, the interior angles, the exterior angles and the length of the side.  Show any calculations that were necessary to record the required measurements.

2.
What is the volume of a regular hexagonal prism that has a height of 9.0 cm and a 
perimeter of 24.0 cm?

3.
The can shown here will be used to store Easter chocolate.  The can has an 



attached cover with hinges as shown.  How much chocolate can be stored in this can?





Answers: 

Perimeter

1.
        [image: image25.png]Room 1
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Perimeter = 3.5 m + 3.3 m  +  2.2 m + 1.3 m + 3.3 m

             P = 13.6 m
Rolls of paper = 7 (from table)
Cost of paper: $31.75 × 7 = $222.25

Perimeter = 3.8 m + 5.0 m + 2.7 m + 1.5 m + 1.5 m + (5.0 m – 3.0 m) + 2.1 m + 1.0 m

             P = 19.6 m
Rolls of paper = 10 (from table)
Cost of paper: $31.75 × 10 = $317.50
2. Calculate the perimeter of the following shapes.

a.                                                               b.           



Regular Polygons 
1. 
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           The volume of the hexagonal prism is 373 cm3.
2. The can is an octagonal prism. Therefore the central angle is 360° ÷ 8 = 45°.
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1.9 m





1.8 m





4.8 m





3.2 m





Height from baseboard = 2.40 m





12 m





6 m





11 m





19 m





Perimeter = s1 + s2 + s3


P = 19 m + 11 m + 22 m


          P = 52 m





3.5 m





11 m





7 m





7 cm





Pentagon


5 sides equal in length


5 interior angles; each = 108°





Square


4 sides equal in length


4 interior angles; each = 90°





Equilateral Triangle


3 sides equal in length


3 interior angles; each = 60°





Hexagon


6 sides equal in length


6 interior angles; each = 120°





Octagon


8 sides equal in length


8 interior angles; each = 185°








2





3





4








1





Octagon – a regular polygon with 8 sides 


                 measuring 3.0 cm





Central Angle: 360° ÷ 8 = 45°





1





67.5°
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3.0 cm





A





B





C	





D





ΔABC = � EMBED Equation.3  ���b×h


ΔABC = � EMBED Equation.3  ���(3.0)(3.62)


ΔABC = 5.43 cm2











Area of the octagon = 5.43 cm2 × 8





                        Area = 43.44 cm2 











Hexagon











Pentagon











Square











Sides = 4.0 cm


Central Angle: 360° ÷ 6 = 60°





ΔABC = equilateral











Hexagon











60°











4.0 cm





A





B





C	





D





ΔABC = � EMBED Equation.3  ���b×h


ΔABC = � EMBED Equation.3  ���(4.0)(3.46)


ΔABC = 6.92 cm2











Area of the hexagon = 6.92 cm2 × 6





                         Area = 41.5 cm2 











Sides = 4.0 cm


Central Angle: 360° ÷ 5 = 72°





ΔABC = isosceles











ΔABC = � EMBED Equation.3  ���b×h


ΔABC = � EMBED Equation.3  ���(4.0)(2.75)


ΔABC = 5.50 cm2











54°











4.0 cm





A





B





C	





D





Area of the pentagon = 5.50 cm2 × 5





    Area = 27.5 cm2 











Area of Square = s2


                Area = (4.0 cm)2


                Area = 16.0 cm2














   Area = 16.0 cm2 











5.4 cm (one side of the octagon)











Octagonal Prism











12 cm (height)











Side = 5.4 cm


Central Angle: 360° ÷ 8 = 45°


                       











67.5°











5.4 cm





A





B





C	





D





ΔABC = � EMBED Equation.3  ���b×h


ΔABC = � EMBED Equation.3  ���(5.4)(6.52)


ΔABC = 17.6 cm2











Area of the octagon = 17.6 cm2 × 8


                       Area = 140.8 cm2 


           Area = 141 cm2











Volume = A×h


          V = 141 cm2 × 12 cm


          V = 1692 cm3 








Hinge








5.0 cm








12.0 cm








Room 2





3.8 m





1.5m





2.1 m





5.0 m





2.7 m





1.0 m





1.5 m





Height from baseboard 2.55m





11 m





7 m





1





2





7 cm





Perimeter = Circumference of 2 semi-circles 


                        + length and width of the   


                          Rectangle





C1 = πd		C2 = πd


C1 = (3.14)(11 m)	C2 = (3.14)(7 m)


C1 = 34.54 m		C2 = 21.98 m





C1 = ½ (34.54 m)	C2 = ½ (21.98 m)


C1 = 17.27 m		C2 = 10.99 m





Perimeter = C1 + C2 + 11 m + 7 m


             P = 17.27 m + 10.99 m + 11 m + 7 m


             P = 46.26 m


             P = 46 m





Hexagon = 6 sides





Perimeter = 6 × (7 m)


             P = 42 m





51.4°





                       











128.6°





                       











Central Angle: 360° ÷ 7 = 51.4°


Interior Angle ( 128.6°


Exterior Angle = 51.4°


Side Length ( 3.46 cm





                       











64.3°











3.46cm





A





B





C	





D





� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





9.0 cm





4.0 cm





Hexagonal Prism





Perimeter = 24 cm





Side length = 24 cm ÷ 6 = 4.0 cm





Central Angle: 360° ÷ 6 = 60°





60°











4.0 cm





A





B





C	





D





ΔABC = � EMBED Equation.3  ���b×h


ΔABC = � EMBED Equation.3  ���(4.0)(3.46)


ΔABC = 6.92 cm2











Area of the octagon = 6.92 cm2 × 6


                       


           Area = 41.5 cm2











Volume = A×h





          V = 41.5 cm2 × 9 cm


          V = 373.5 cm3 


          V = 373 cm3 








67.5°











12.0 cm





A





B





C	





D





ΔABC = � EMBED Equation.3  ���b×h


ΔABC = � EMBED Equation.3  ���(12.0)(14.5)


ΔABC = 87.0 cm2











Area of the octagon = 87.0 cm2 × 8


                       


           Area = 696 cm2











Volume = A×h


          V = 696 cm2 × 5 cm


          V = 3480 cm3 








The volume of the octagonal prism is 3480 cm3.
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