10.1 the pythagorean theorem

The Pythogorean theorem can be used to determine the length of a side in a right angle triangle when the lengths of the other two sides are known.


It states that the square of the hypotenuse is equal to the sum of the squares of the two shorter sides.
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EXAMPLE 1




Determine the length of the unknown side.
	a)
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	b)


10.2 perimter of composite figures

composite figure: a figure made up of two or more simple shapes

To determine the perimeter of a composite figure, add the distances around the outside of the figure.

EXAMPLE 1


Calculate the perimeter of each composite figure.

	a)



	b)


EXAMPLE 2



A garden is in the shape of a rectangle and a semicircle as shown below.  What is the amount of fencing needed to enclose the garden?







10.3 area of composite figures

To determine the total area of a composite figure, add and/or subtract the areas.

EXAMPLE 1


Calculate the area of each composite figure.
	a) 


	b)

	c)


	


EXAMPLE 2



The shaded region below represents a deck around an above ground pool.


a) Calculate the area of the deck if it is 3.75 ft wide.

b) How many cans of stain are required to cover the deck if each can covers 100 ft2?

c) What is the total amount of money that will need to be spent on stain if each can costs $39.95?  Include 13% tax in your calculations.

10.4 volume and surface area of prisms
volume: a measure of how much space is occupied by a three-dimensional object


surface area: a measure of how much material is required to cover or construct a three-dimensional object 

The general formula for the volume of a prism is 
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EXAMPLE 1


Calculate the volume and surface area of the rectangular prisms below.
	a)


	b)


EXAMPLE 2


Calculate the volume and surface area of the triangular prisms below.

	a)




	b)


EXAMPLE 3

A triangular prism has a volume of 672 cm3.  Determine its height if the area of its base is 84 cm2.

EXAMPLE 4

A rectangular prism has a volume of 5940 in3.  Determine the area of its base if it measures 15 in high.

EXAMPLE 5

Box A and Box B have about the same volume.  The cost to make a box depends on the amount of cardboard used.  Determine which box costs less to make and how much less cardboard is used to make it.












10.5 volume and surface area of cylinders
A cylinder can be thought of as a prism with a circular base. 

EXAMPLE 1


Calculate the volume and surface area of the cylinders below.
	a)





	b)


EXAMPLE 2


Determine the height of a cylinder with a volume of 650 in3 and a radius of 6 in.
EXAMPLE 3



A cylinder has a volume of 
[image: image3.wmf]p

400

cm3 and a diameter of 20 cm.  What is the height of the cylinder?
EXAMPLE 4


Determine the radius of a cylinder with a volume of 840 cm3 and a height of 15 cm.
EXAMPLE 5


A can of soup is 8.3 cm in diameter and 10.7 cm high.

a) Determine the amount of soup in the can.

b) Determine the amount of paper needed to make the label.

c) Determine the amount of metal needed to make the can.

10.6 volume and surface area of square-based pyramids
A pyramid has 
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 the volume of a prism with the same base and height.

The slant height, s, of a pyramid is the height of the lateral face.  It can be determined using the Pythagorean Theorem:
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EXAMPLE 1


Calculate the volume and surface area of the square-based pyramids below.
	a)
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	b) 
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EXAMPLE 2


An Egyptian pyramid is 105 m high and has a square base with side lengths of 220 m.  Determine its volume and surface area.

10.7 volume and surface area of cones
A cone has 
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 the volume of a cylinder with the same radius and height.

The slant height, s, of a cone is the height of the lateral face.  It can be determined using the Pythagorean Theorem:
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EXAMPLE 1


Calculate the volume and surface area of the cones below.
	a)





	b) 




EXAMPLE 2


A cone has a volume of 500 in3 and a radius of 12 in.  Determine its height.

EXAMPLE 3


A cone has a volume of 362 in3 and a height of 9 in.  Determine its radius.

EXAMPLE 4


A cone just fits inside a cylinder with a volume of 1200 cm3.  What is the volume of the cone?
EXAMPLE 5


A paper cup in the shape of a cone has a diameter of 2.25 in and a height of 2.5 in.  How much paper was used to make the cup?

10.8 volume and surface area of spheres
The volume of a sphere is 
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 the volume of a cylinder with the same radius and height.

The surface area of a sphere is four times the area of its cross-section at the equator.

EXAMPLE 1


Calculate the volume and surface area of the spheres below.
	a)
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	b)
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EXAMPLE 2


Determine the radius of a sphere with a volume of 904.78 cm3.

EXAMPLE 3


Determine the radius of a sphere with a surface area of 1134.11 in2.

EXAMPLE 4


A chocolate orange in the shape of a sphere has a radius of 4.5 cm.  How much foil is required to wrap this chocolate?

EXAMPLE 5


By what factor will the volume of a sphere increase if its radius is tripled?
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