
The First Nations University of
Canada is in Saskatchewan.

•  In 2003, the ratio of full-time

students to part-time students

was about 5:1. There were 

about 120 part-time students.

About how many full-time

students were there?

• The fees for a Canadian student

are 50% of the fees for a foreign

student. A foreign student paid

about $7780 in 2003.

How much did a Canadian

student pay that year?

What 
You’ll Learn

• Solve proportions.

• Use scales to calculate distance.

• Investigate similar figures.

• Solve problems involving rates,

percents, and ratios.

• Solve problems involving discount, sales 

tax, commission, and simple interest.

Why It’s 
Important
•  You use ratios to change 

recipes to make a larger or 

smaller pot of soup.

•  You use rates to estimate how long 

it will take to walk a certain distance.

•  You use percents to calculate sales tax.

48
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Key Words
•  equivalent ratios

•  unit rate

•  proportion

•  similar figures

•  discount

•  sales tax

•  commission

•  simple interest

•  principal

•  amount
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50 UNIT 2: Applications of Ratio, Rate, and Percent

What Is a Ratio?

Recall that a ratio is a comparison of two quantities measured in the same unit.

Here are some data for the 2002–2003 hockey season.

For the Toronto Maple Leafs:

The ratio of wins to games played was 44:82. This is a part-to-whole ratio.

The ratio of wins to losses was 44:28. This is a part-to-part ratio.

Example 1

Write each ratio in simplest form.

a) 44:82 b) 44:28

Solution

To write a ratio in simplest form, divide the terms by their greatest common factor.

a) 44:82 Divide each term by 2.

� (44 � 2):(82 � 2)

� 22:41

b) 44:28 Divide each term by 4.

� (44 � 4):(28 � 4)

� 11:7

In Example 1, the ratios 44:82 and 22:41 are equivalent,
and the ratios 44:28 and 11:7 are equivalent.

Northeast Games Wins Losses Ties Overtime
Division Played Losses

Ottawa 82 52 21 8 1

Toronto 82 44 28 7 3

Boston 82 36 31 11 4

Montreal 82 30 35 8 9

Buffalo 82 27 37 10 8
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✓
1. Use the table on page 50. For each team below, find:

i) the ratio of wins to losses

ii) the ratio of games played to ties

Write each ratio in simplest form.

a) Ottawa b) Boston c) Montreal d) Buffalo

2. Identify any pairs of equivalent ratios in question 1.

What Is a Rate?

A rate is a comparison of two quantities measured in different units.

In 5 min, Ryan typed 425 words.

So, in �
5
5�, or 1 min, Ryan typed: �

425 w
5

ords
� � 85 words

Ryan’s typing rate is 85 words/min.

This is a unit rate because it represents the words typed in one minute.

Example 2

Meghan drove 300 km in 4 h.

a) What was her average speed?

b) Draw a graph to illustrate Meghan’s journey.

Explain how the average speed is represented in the graph.

Solution

a) In 4 h, Meghan drove 300 km.

So, in 1 h, Meghan drove: �
300

4
km
� � 75 km

Meghan’s average speed was 75 km/h.

b) On a grid, label the horizontal axis Time

and the vertical axis Distance.

Mark a point to represent 300 km in 4 h.

Draw a line through this point and 

the origin.

From the graph, the distance 

travelled after 1 h is 75 km.

So, the average speed is 75 km/h.

Meghan’s Journey

0 1 2 3 4 5
Time (h)

D
is

ta
n

ce
 (

km
)

5075
100
150
200
250
300
350
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52 UNIT 2: Applications of Ratio, Rate, and Percent

✓
3. Write each pair of quantities as a unit rate.

a) 225 heartbeats in 3 min b) $18.70 for 2 tickets

c) $6.75 for 3 golf balls d) $78.00 for 8 h work

4. Jose travelled 480 km in 6 h.

a) Draw a graph to illustrate Jose’s journey. Find his average speed.

b) At this average speed, how long will Jose take to travel 700 km?

Relating Fractions, Decimals, and Percents

This hundredths chart represents one whole, or 1.

The shaded part of this chart can be described three ways.

As a fraction: �1
2
0
4
0�

As a percent: 24%

As a decimal: 0.24

Each way above can be written 

in any of the other two ways.

Example 3

a) Write 5% as a decimal. b) Write 1.65 as a percent. c) Write �
3
8� as a decimal.

Solution

a) 5% � �1
5
00�

� 0.05

5. a) Write each fraction as a decimal and as a percent.

i) �1
3
0� ii) �

4
5� iii) �

2
2

1
0� iv) �1

3
00�

b) Write each percent as a decimal and as a fraction.

i) 25% ii) 34% iii) 250% iv) 2%

c) Write each decimal as a percent and as a fraction.

i) 0.15 ii) 0.07 iii) 0.4 iv) 1.15

✓

b) 1.65 � 1�1
6
0
5
0�

� �
1
1

6
0

5
0�

� 165%

c) �
3
8� � 3 � 8

� 0.375

Recall that 1 whole 
is 100%.
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2.1 Using Proportions to Solve Ratio Problems 53

2.1 Using Proportions to Solve Ratio Problems 

Set up a proportion to solve 
a ratio problem.

Focus

We use ratios when we change a recipe.

Work on your own.

Here is a recipe for apple pie.

500 mL flour
200 mL margarine
500 g sliced apples
125 g sugar

Each pie serves 6 people.

Frank has only 350 g of sliced apples.

How much of each other ingredient does 

Frank need to make the pie?

How many people will Frank’s pie serve? Explain.

Reflect & Share

Compare your answers with those of a classmate.

What strategies did you use to solve the problems?

In a recycle drive last week at Cue Elementary School, Mr. Bozyk’s

Grade 8 class collected bottles and recycled some of them.

The ratio of bottles recycled to bottles collected was 3:4.

This week, his class collected 24 bottles.

Mr. Bozyk told the students that the ratio of bottles recycled to

bottles collected is the same as the ratio the preceding week.

How can the students find how many bottles are recycled this week?

Last week’s ratio of bottles recycled to bottles collected is 3:4.

This week’s ratio of bottles recycled to bottles collected is ?:24.

These two ratios are equal.

Let r represent the number of bottles recycled.

Then, r:24 � 3:4

A statement that two ratios are equal is a proportion.
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54 UNIT 2: Applications of Ratio, Rate, and Percent

Example 

Solution

We can write each ratio in the proportion in fraction form:
�2
r
4� � �

3
4�

To find the value of r, solve the proportion.

To isolate r, multiply each side of the proportion by 24.

24 � �2
r
4� � �

3
4� � 24

�
2
2
4
4
r

� � �
7
4
2
�

r � 18

18 bottles were recycled.

These suitcases have the same length to width ratio.

Calculate the width of Suitcase B.

Let the width of Suitcase B be w centimetres.

For Suitcase B, width to length is w:50.

For Suitcase A, width to length is 36:60.

Write this ratio in simplest form.

Divide each term by 12.

36:60 � (36 � 12):(60 � 12)

� 3:5

The ratios for Suitcase A and Suitcase B are equal.

Write each ratio in fraction form.

Then write a proportion.

�5
w
0� � �

3
5�

Multiply each side by 50.

50 � �5
w
0� � �

3
5� � 50

�
5
5
0
0
w
� � �

15
5

0
�

w � 30

Suitcase B is 30 cm wide.

�
7
4
2
� means 72 � 4.

Write the ratio with
the variable as the
first term of the
ratio. This makes it
easier to solve the
proportion.

A B

60 cm 50 cm

36 cm
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2.1 Using Proportions to Solve Ratio Problems 55

1. Find each missing term.

a) �1
t
8� � �

6
3� b) �6

v
0� � �1

3
0� c) �1

x
5� � �

2
3�

d) a:7 � 30:70 e) b:45 � 5:15 f) l:8 � 15:6

2. In the NHL, the ratio of shots taken to goals scored by an all-star

player is 9:2. The player has a 50-goal season.

How many shots did he take?

3. Fatima plants 5 tree seedlings for every 3 that Shamar plants.

Shamar plants 6 trees in 1 min.

a) How many trees does Fatima plant in 1 min? 

b) Did you write a proportion to solve this problem? 

If so, how else could you have solved it?

4. An ad said that 4 out of 5 dentists recommend a certain chewing

gum for their patients. Suppose 185 dentists were interviewed.

Find the number of dentists who recommend this gum.

5. A bike is in fourth gear.

When the pedals turn 3 times,

the rear wheel turns 7 times.

When the pedals turn twice,

how many times does the 

rear wheel turn?

6. At the annual Grade 8 ski trip, for every 2 students who skied,

3 snowboarded. Ninety-six students snowboarded.

How many students skied?

7. Assessment Focus In rectangle MNPQ, the ratio of

the length of MN to the length of MP is 4:5.

a) Does this ratio tell you how long MN is? Explain.

b) What if MN is 12 cm long. How long is MP? 

Use a diagram to illustrate your answer.

Show your work.
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Can you use a proportion to solve any ratio problem?

If your answer is yes, which ratio problem would you not use

a proportion to solve?

If your answer is no, which ratio problem could you not use 

a proportion to solve?

56 UNIT 2: Applications of Ratio, Rate, and Percent

8. Last week, Marcia played goalkeeper for her hockey team.

She stopped 20 out of 30 shots on goal. This week, Marcia 

faced 36 shots. She stopped shots on goal in the same ratio 

as the previous week. How many shots did Marcia stop?

9. At the movie theatre, 65 student tickets were sold for 

one performance.

a) The ratio of adult tickets sold to student tickets sold was 3:5.

How many adult tickets were sold?

b) The ratio of adult tickets sold to child tickets sold was 3:2.

How many child tickets were sold?

c) One adult ticket costs $13. One student ticket costs $7.50.

One child ticket costs $4.50.

How much money was made for that performance?

10. Forty-five students take piano lessons.

The ratio of the numbers of students who take piano lessons to 

violin lessons is 15:8.

The ratio of the numbers of students who take violin lessons to 

clarinet lessons is 8:9.

a) How many students take violin lessons?

b) How many students take clarinet lessons?

11. Suppose you want to find the height of a flagpole.

You know your height. You can measure the length of the

shadow of the flagpole. Your friend can measure your shadow.

How can you use ratios to find the height of the flagpole?

Explain. Include a sketch in your explanation.

Find 3 prime numbers that
have a sum of 91 and a
product of 14 573.

Calculator Skills

Take It Further

G8_U2_5th pass  6/13/05  11:08 AM  Page 56



2.2 Scale Drawings 57

2.2 Scale Drawings 

Solve problems involving 
scale drawings.

Focus

Work in a group.

You will need 1-cm grid paper and a metre stick, measuring tape, or

trundle wheel.

Measure the perimeter of the classroom.

Make a scale drawing of the classroom floor.

What scale did you use? 

Use your drawing to find the length of a diagonal of the 

classroom floor.

Reflect & Share

Compare your drawings with those of another group of classmates.

Justify your choice of scale to your classmates.

Compare your results for the length of a diagonal.

If the results are different, try to find out why.

A desktop is a rectangle with dimensions 1.06 m by 51 cm.

To make a scale drawing, we need to fit the rectangle on 

a piece of paper.

The paper measures 28 cm by 21.5 cm.

We need a margin around the drawing; so, we will use 

no more than 24 cm by 18 cm.

To choose a scale, find the ratios of the corresponding dimensions.

length of paper:length of desk width of paper:width of desk

� 24 cm:1.06 m � 18 cm:51 cm

� 24 cm:106 cm � 18:51

� 24:106 � �
1
1

8
8�:�

5
1

1
8�

� �
2
2

4
4�:�

1
2
0
4
6

� � 1:2.83�
� 1:4.416�
The desk is more than 4 times The desk is almost 3 times

as long as the paper. as wide as the paper.

Multiply by 100 to
convert metres to
centimetres.
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51 cm

106 cm

Scale 1:10

58 UNIT 2: Applications of Ratio, Rate, and Percent

So, we will choose a scale of 1:5, or 1 cm represents 5 cm.

The desktop has dimensions 106 cm by 51 cm.

So, the scale drawing has dimensions:

�
106

5
cm
� by �

51
5
cm
�, or 21.2 cm by 10.2 cm

To illustrate the scale drawing in this textbook,

we will use a smaller scale of 1:10, or 1 cm represents 10 cm.

Then, the scale drawing has dimensions:

�
106

10
cm
� by �

51
1

c
0
m

�, or 10.6 cm by 5.1 cm.

In a similar way:

We can use the scale on a map to calculate the distance between 

two towns on the map.

On a map of Ontario, the straight-line distance between 

Windsor and Toronto is 3.6 cm.

The scale on the map is written as the ratio of

the map distance to the actual distance, 1:10 000 000.

This means that 1 cm on the map represents 10 000 000 cm 

actual distance.

So, the actual distance between Windsor and Toronto,

as the crow flies, is:

3.6 cm � 10 000 000

� 36 000 000 cm Divide by 100.

� 360 000 m Divide by 1000.

� 360 km

The straight-line distance from Windsor to Toronto is 360 km.

We can write, then solve, a proportion to calculate a distance on a

scale drawing.

The straight-line
distance is sometimes
referred to “as the
crow flies.”

There are 100 cm in 1 m.

There are 1000 m in 1 km.

The scale drawing
is labelled with
the dimension 
of the desktop.
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Example 

Solution

Here is a scale drawing 

of a leaf-cutting ant.

Calculate the actual 

length of the ant.

The scale is 3:1.

That is, length on drawing 

to actual length is 3:1.

Or, actual length to length on drawing is 1:3.

Let the actual length be l centimetres.

The length on the drawing is measured as 4.9 cm.

So, actual length to length on drawing is l:4.9.

The proportion is

l:4.9 � 1:3

Write these ratios in fraction form.
�4

l
.9� � �

1
3�

Multiply each side by 4.9.

4.9 � �4
l
.9� � �

1
3� � 4.9

�
4
4
.
.
9
9
l

� � �
4
3
.9
�

l � 1.63

The actual length of the ant is about 1.6 cm.

In the Example, the first term of the scale is greater than the 

second term.

This indicates that the scale drawing is an enlargement.

1. Measure, then use the scale to find each actual measurement.

a) Scale 1:90 b) Scale 65:1

Scale 3:1
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Describe two types of scale drawing.

Explain how the scale describes the actual measurements of

an object and its measurements on the drawing.

60 UNIT 2: Applications of Ratio, Rate, and Percent

2. A square field has edge length 275 m.

Choose a scale. Make a scale drawing of the field.

Justify the scale you used.

3. Measure a fingernail.

Choose a scale. Make a scale drawing of your fingernail.

Justify the scale you used.

4. The Eiffel Tower in Paris, France, is 321 m tall,

including the television antenna.

Measure the height of the tower in this picture.

What is the scale for this picture?

5. a) The scale on a map of British Columbia is 1:5 000 000.

The map distance between Kelowna and Salmon Arm 

is 2.1 cm.

What is the actual distance between these towns? 

b) The scale on a map of Japan is 1:500 000.

The actual distance between Tokyo and Yokohama is 30 km.

What is the map distance between these cities? 

6. A blueprint for a new house has a scale of 1:50.

Here are the dimensions of two rooms.

Calculate the dimensions of each room on the blueprint.

a) 4.8 m by 6.4 m b) 3.1 m by 4.2 m

7. The Horseshoe Falls at Niagara are 53 m high. A person takes a

photo of the Falls. What if the photograph just fits on this page.

What is the scale of the photo?

8. A ladybug is 4 mm long.

A scale drawing of the bug is 5.6 cm long.

What is the scale of the drawing?

9. Assessment Focus Make a scale drawing of the floor of a 

room in your home. Include any furniture on the floor.

Justify your choice of scale. Show your work.

How many different ways 
can 24 bottles of water 
be arranged in a 
rectangular array?

What if the number of
bottles is doubled. Which
rectangular arrays are
possible now?

Number Strategies
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Exploring Similar Figures

Software, such as The Geometer’s Sketchpad, uses transformations

called dilatations to construct similar figures.

1. Open The Geometer’s Sketchpad.

From the File menu, choose New Sketch.

2. From the Graph menu, choose Show Grid.

The screen has grid lines and two numbered axes.

Click on each axis and the two red dots.

The axes and the dots are highlighted.

From the Display menu, choose Hide Objects.

The axes and the dots disappear.

The screen appears as a piece of grid paper.

3. From the Graph menu, choose Snap Points.

4. From the Edit menu, click Preferences.

The Preferences dialog box appears.

Change the first two Precision settings to units.

Change the third Precision setting to hundredths.

Click OK.

5. To draw a rectangle:

From the Toolbox, choose        .

Click and drag to construct a rectangle with 

base 12 units and height 8 units.

6. To label the sides of the rectangle:

From the Toolbox, choose        .

Click each segment of the rectangle to select it.

Do not select the vertices.

From the Display menu, choose Show Labels.

Move the cursor to a label. The        changes to       .

To edit the label, double-click the label.

Label the sides a, b, c, and d as shown.

Investigate relationships among side
lengths, angles, perimeter, and area.

Focus

Constructing
Similar
Rectangles
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Exploring Side
Lengths of
Similar
Rectangles

7. To construct a smaller similar rectangle:

From the Toolbox, choose        .

Double-click the lower left vertex.

Draw a box around the rectangle to select it.

From the Transform menu, choose Dilate.

The Dilate dialog box should appear as shown.

If not, change the settings to match those shown.

The Fixed Ratio 1.0:2.0 is the ratio of corresponding

sides of the new rectangle and the original rectangle.

The new rectangle is a dilatation image of the

original rectangle.

Click Dilate. The image rectangle is shown.

Click anywhere on the screen.

Click each side of the image rectangle to select it.

From the Display menu, choose Show Labels.

The sides are labelled a�, b�, c�, d�.

8. To construct another smaller, similar rectangle:

From the Toolbox, choose        .

Draw a box around the smaller rectangle to select it.

From the Transform menu, choose Dilate.

The dialog box is unchanged.

Click Dilate.

Click anywhere on the screen.

Click each side of the image rectangle to select it.

From the Display menu, choose Show Labels.

The sides are labelled a�, b�, c�, d�.

There are now 3 similar rectangles: the original rectangle, the 

first image, and the second image.

9. To measure the base and height of each rectangle:

From the Toolbox, choose        .

Click anywhere on the screen.

Click the base (side b) and height (side c) for all three rectangles.

From the Measure menu, choose Length.

How do the bases and heights compare?

Click and drag a vertex of the original rectangle.

Observe the changing measures. Return to the original rectangle.
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Comparing
Corresponding
Angles in
Similar Figures

10. To calculate the base-to-height ratio of similar rectangles:

From the Measure menu, choose Calculate.

The Sketchpad calculator appears.

Calculate the base-to-height ratio of the original rectangle.

Select                  , then         , then                 . Press                      .

Record your findings.

Repeat this step to calculate the base-to-height ratio of each 

smaller rectangle.

What is true about the base-to-height ratios of similar 

rectangles?  

What happens to the ratios when you drag a vertex? 

Does the size of the rectangle change the ratio? Explain.

Does the type of quadrilateral change the ratio? Explain.

11. To compare the base-to-base and height-to-height ratios of two 

similar rectangles:

From the Measure menu, choose Calculate.

Calculate the base-to-base ratio for the original rectangle (b) 

and its image rectangle (b�).

Calculate the height-to-height ratio of the original rectangle (c) 

and its image rectangle (c�). Record your findings.

Compare b�:b� with c�:c�. Compare b:b� with c:c�.

What do you notice?  

12. Click and drag a vertex of the original rectangle to get 3 similar 

quadrilaterals. To measure an angle:

Click on 3 vertices in order.

From the Measure menu, choose Angle.

The measure of the angle described by the 3 vertices is shown.

Measure all the angles of each quadrilateral.

What do you notice about the measures of angles in 

similar figures?

13. A figure must have an interior to measure its perimeter or area.

To construct an interior:

From the Toolbox, choose        .

Click anywhere on the screen.

Exploring
Perimeters of
Similar
Rectangles
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Click the vertices of the original rectangle in order.

Do not click the segments.

From the Construct menu, choose Quadrilateral Interior.

14. To measure the perimeter:

From the Toolbox, choose        .

From the Measure menu, choose Perimeter.

The vertices of the original rectangle now appear labelled A, B, C, D.

15. Repeat Steps 13 and 14 for each of the smaller rectangles.

16. To compare the perimeters of two similar rectangles:

From the Measure menu, choose Calculate.

Calculate the perimeter-to-perimeter ratio for the original 

rectangle and its first image.

Compare the perimeter-to-perimeter ratio for the first and

second image rectangles, and for the original rectangle and the 

second image. What do you notice? 

17. For each rectangle, what is the ratio of perimeter:base?

What do you notice?

18. To measure the area:

Repeat Step 13 to construct quadrilateral interior.

From the Toolbox, choose       .

From the Measure menu, choose Area.

19. Repeat Step 18 for each image rectangle.

20. For the original rectangle and the first image rectangle, compare the

ratio of the areas with the ratio of the bases.

Write each ratio in simplest form. What do you notice?

21. Repeat Step 20 for the original rectangle and the second 

image rectangle.

Use your observations to list some properties of similar rectangles.

Are these properties true for other polygons?  

Use The Geometer’s Sketchpad to find out.

64 UNIT 2: Applications of Ratio, Rate, and Percent

Exploring Areas
of Similar
Rectangles

If anything other than
points is selected, this
option will not appear.
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2.3 Comparing Rates 

Use unit rates to compare rates.Focus

Work on your own.

Use a calculator if it helps.

36 tea bags for $1.49 144 tea bags for $5.59

Which box of tea bags is the better buy?

What do you need to consider before you decide?

Reflect & Share

Compare your results with those of a classmate.

Did both of you choose the same box? If so, justify your choice.

If not, can both of you be correct? Explain.

Great Start cereal can 

be purchased in three 

different sizes 

and prices.

We want to find the least expensive cereal.

The smallest box costs the least, but that does not mean 

it is the least expensive.

We find the unit cost for each cereal.

The cost of 1 g is very small, so we calculate the cost of

100 g for each cereal.

A B C
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Your World

In a supermarket, the tag
on the shelf with the bar
code of an item often
shows the cost of 1 g of
the item.

With this information, you
can compare the costs of
different-size packages 
of the item.

Example 

66 UNIT 2: Applications of Ratio, Rate, and Percent

Box A has mass 450 g and costs $4.69.

450 g is 4.5 � 100 g; so, the cost of 100 g of Box A is:
�
$4

4
.
.
6
5

9
� � $1.042

Box B has mass 600 g and costs $6.49.

The cost of 100 g of Box B is: �
$6

6
.49
� � $1.082

Box C has mass 1000 g and costs $7.89.

The cost of 100 g of Box C is: �
$7

1
.
0
89
� � $0.789

Each unit cost can be written as a unit rate.

The least unit rate is $0.789/100 g, for Box C.

The greatest unit rate is $1.082/100 g, for Box B.

If you are buying cereal for a family, then the best buy is Box C.

If you do not eat much cereal, the best buy is probably Box A.

If you buy Box C because it has the least unit price, you might have

to throw some of it away if it gets stale.

Mariah is looking for a part-time job for 15 h a week.

She has been offered three positions.

Day Camp Counsellor Cashier Library Assistant

$7.50 per hour $25.00 for 3 h $44.00 for 5 h

a) Which job should Mariah accept?

b) How much will Mariah earn in a week?

a) Calculate the unit rate for each job.

The unit rate is the hourly rate of pay.

For day camp counsellor, the unit rate is $7.50/h.

For cashier, the unit rate is: �
$2

3
5
h
.00
� � $8.33/h

For library assistant, the unit rate is: �
$4

5
4

h
.00
� � $8.80/h

The library assistant job pays the most.

So, if Mariah likes books, she should take the job in the library.

b) Mariah works 15 h a week, at a rate of $8.80/h.

She will earn: 15 � $8.80 � $132.00

Mariah will earn $132.00 a week as a part-time library assistant.

Solution
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1. Write a unit rate for each statement.

a) $399 earned in 3 weeks b) 680 km travelled in 8 h  

c) 12 bottles of juice for $3.49 d) 3 cans of soup for $0.99

2. Which is the better buy?

a) 5 grapefruit for $1.99 or 8 grapefruit for $2.99 

b) 500 g of yogurt for $3.49 or 125 g for $0.79  

c) 100 mL of toothpaste for $1.79 or 

150 mL of toothpaste for $2.19

d) 2 L of orange juice for $4.49 or 1 L for $2.89

3. How much does 1 kg of butter cost at the rate shown in the

picture at the left?

4. Mr. Gomez travelled 525 km in 6 h.

a) What was the mean distance travelled in 1 h? 

b) How is the mean distance related to average speed?

c) At this rate, how long will it take Mr. Gomez to travel 700 km?

5. a) Which is the greatest average speed?

i) 60 km in 3 h ii) 68 km in 4 h iii) 70 km in 5 h

b) Draw a graph to illustrate your answers in part a.

6. In the first 9 basketball games of the season,

Lashonda scored 114 points.

a) On average, how many points does Lashonda score per game? 

b) At this rate, how many points will Lashonda have after 

24 games? 

7. Lakelse Lake, B.C., had the most snow for one day in Canada,

which was 118.1 cm. Assume the snow fell at a constant rate.

How much snow fell in 1 h?

8. Who has the greatest average typing speed?

a) Mei-Lin types 350 words in 6 min.

b) Nishant types 250 words in 5 min.

c) Adam types 300 words in 5.5 min.

9. A 2.5-kg bag of grass seed covers an area of 1200 m2.

How much seed is needed to cover a square park with 

side length 500 m?
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a) How long would a person have to:

i) cycle to burn the calories in an apple?

ii) walk to burn the calories in two slices of bread?

b) Suppose a person ate vanilla fudge ice cream and a chocolate

iced doughnut.

i) Which activity would burn the calories quickest? 

How long would it take?

ii) Which 2 activities would burn the calories in about 2 h?

c) Use the data in the tables to write your own problem.

Solve your problem. Show your work.

11. Population density is a rate. It compares the number of people

in a population with the area of the land where they live.

Population density is measured in number of people 

per square kilometre.

a) Find the population density for each country.

i) Canada: 30 007 094 people in 9 984 670 km2

ii) China: 1 279 557 000 people in 9 562 000 km2

iii) Japan: 127 538 000 people in 377 727 km2

b) How do the population densities in part a compare?

68 UNIT 2: Applications of Ratio, Rate, and Percent

How many numbers less
than 150 are divisible 
by 4 and by 6?

Explain how you know.

Mental Math

Take It Further

What is a unit rate?

Describe the types of problems you can solve using unit rates.

Food Energy Provided
(Calories)

Medium apple 60

Slice of white bread 70

Medium peach 50

Vanilla fudge ice cream 290

Chocolate iced doughnut 204

These data are for a
female with a mass of 
56 kg. The data vary for
men and women, and for
different masses.

Activity Calories Burned
per Hour

Skipping 492

Swimming 570

Cycling 216

Aerobics 480

Walking 270

10. Assessment Focus The food we eat provides energy in 

calories. When we exercise, we burn calories.

These tables illustrate these data for different foods and 

different exercises.

These data are for 2002.
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Mid-Unit Review 69

LESSON

2.1 1. Find each missing term.

a) x:10 = 60:12 b) y:21 = 9:7

c) �1
z
5� = �

2
6

0
0� d) �2

a
1� = �

4
3�

2. At the local high school, the ratio of

boys to girls is 3 to 4.

There are 1200 boys in the school.

How many girls are there?

3. The numbers of bass and pike in a

lake are estimated to be in the ratio

of 5:3. There are approximately 

500 fish in the lake.

a) How many bass are there?

b) How many pike are there?

4. A boat is 26.5 m long.

A picture of the boat is drawn to 

the scale of 1:200.

What is the length of the boat in 

the picture?

5. For each animal, its actual

measurement is given. What scale

would you use to draw each animal

to fill a page of your notebook?

Show your work.

a) The bee hummingbird is the

smallest bird on Earth.

It measures 5.7 cm from 

beak tip to tail tip.

b) The blue whale is the largest

animal on Earth.

Its length can be 33 m.

6. Use the scales you chose in 

question 5.

Draw a line segment to represent 

each length in question 5.

7. An amoeba is an organism with

one cell. A picture of an amoeba is

drawn to a scale of 250:1. The

amoeba in the picture is 9 cm wide.

How wide is the actual amoeba?

8. Find the unit cost of each item.

a) 4 L of milk for $4.29

b) 2.4 kg of beef for $10.72

c) 454 g of margarine for $1.99

9. Which is the better buy? 

Justify each answer.

a) 6.2 L of gas for $5.39 or 

8.5 L of gas for $7.31

b) 5 bagels for $3.00 or 

12 bagels for $5.99

c) 2 kg of potatoes for $1.38 or 

5 kg of potatoes for $2.79

10. Hisan can type 86 words in 2 min.

At this rate, how many words can

Hisan type in each time?

a) 1 min   b) 3 min   c) 12.5 min

11. On a map, the distance between

two cities is 5.6 cm. The scale 

on the map is 1:3 000 000.

A cyclist travels this distance in 4 h.

What is the cyclist’s average speed?

2.3

2.2

2.2

2.3
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70 UNIT 2: Applications of Ratio, Rate, and Percent

2.4 Calculating Percents

Calculate percents from less than
1% to greater than 100%.

Focus

Work with a partner.

Use a calculator if you need it.

There are 225 students in an elementary school.

• Eighteen students have no siblings.

Estimate what fraction of the students in the school 

have no siblings.

Write the fraction of students in the school 

who have no siblings.

What percent of students in the school have no siblings? 

• One-third of the students have two siblings.

Estimate what percent of the students have two siblings.

What fraction of the students do not have two siblings? 

What percent of the school is this?

Reflect & Share

What do you notice about the percents for one-third 

and two-thirds? 

How are these different from other percents you have worked with?

When the whole is 1.0, you know that:

100% � 1.0

10% � 0.10

1% � 0.01

We can extend this pattern to write percents less than 1% 

as decimals:

0.1% � 0.001

and 0.5% � 0.005

Some fractions have percents that are repeating decimals.

We can use a calculator to show that: �
1
3� � 0.3333333 …

We write this decimal as 0.3�.
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Example 1

Solution

2.4 Calculating Percents 71

To write �
1
3� as a percent,

we write 0.3� as 0.3333�.

Then, 0.3333� � �
3
1
3
0
.
0
3��

� 33.3�%

According to Statistics Canada, in 2001, the population of Ontario

was about 11 410 000. About 0.35% of the population were

aboriginal people living on reserves.

a) About how many aboriginal people lived on reserves?

b) Estimate to check the answer.

c) Illustrate the answer to part a with a diagram.

a) Find 0.35% of 11 410 000.

First write 0.35% as a decimal.

0.35% � �
0
1
.
0
3
0
5

�

� 0.0035

Then, 0.35% of 11 410 000 � 0.0035 � 11 410 000

� 39 935

In 2001, about 40 000 people lived on reserves in Ontario.

b) 0.35% is approximately 0.33%.

0.33% is approximately �
1
3�%, or �

1
3� of 1%.

1% of 11 410 000 is: 0.01 � 11 410 000 � 114 100

114 100 is about 100 000.
�
1
3� of 100 000 is about 33 000.

This estimate is close to the calculated answer.

c) To illustrate 0.35%, first show 1% on a number line.

Then, 0.35% is about �
1
3� of 1%.

Use a calculator.

And �
2
3� � 0.6666 …

� 0.666�
� �

6
1
6
0
.
0
6��

� 66.6�% 

1
3 = 33.3%

2
3 = 66.6%

0 1%

114 100

100%

0 11 410 000

0.35%0 1%

39 9350 114 100
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72 UNIT 2: Applications of Ratio, Rate, and Percent

Example 2

Solution

According to Statistics Canada, the number of children in Canada

between 10 and 14 years of age in 2001 was about 180% of their

number in 1951.

In 1951, there were about 1 131 000 children in this age group.

a) In 2001, about how many children in this age group were 

there in Canada?

b) Estimate to check the answer.

c) Illustrate the answer to part a with a diagram.

a) Find 180% of 1 131 000.

First, write 180% as a decimal.

180% � �
1
1

8
0

0
0�

� 1.80

Then, 180% of 1 131 000 � 1.80 � 1 131 000

� 2 035 800

In 2001, there were about 2 million children between 

the ages of 10 and 14 in Canada.

b) 180% is close to 200%.

1 131 000 is close to 1 000 000.

200% of 1 000 000 is: 2 � 1 000 000 � 2 000 000

This estimate is close to the calculated answer.

c)

1. Write each percent as a decimal.

Draw a diagram to illustrate each percent.

a) 120% b) 250% c) 475% d) 0.3% e) 0.53% f) 0.75%

2. a) Write each fraction as a percent.

i) �
1
3� ii) �

2
3� iii) �

3
3� iv) �

4
3� v) �

5
3� vi) �

6
3�

b) What patterns do you see in your answers in part a?

c) Use these patterns to write each fraction as a percent.

i) �
7
3� ii) �

8
3� iii) �

9
3�

0 180%

0

100%

1 131 000 2 035 800
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How do you find a percent of a number in each case?

• The percent is less than 1%.

• The percent is greater than 100%.

Use an example to explain each case.

Include diagrams.

2.4 Calculating Percents 73

3. a) Find the percent of each number. Draw a diagram to illustrate.

i) 200% of 360 ii) 20% of 360 iii) 2% of 360 iv) 0.2% of 360

b) What patterns do you see in your answers in part a?

c) Use the patterns in part a to find each percent.

Explain your work.

i) 2000% of 360 ii) 0.02% of 360

4. Six hundred eighteen runners registered for the marathon.

Of these runners, 0.8% completed the race in under 2 h 15 min.

a) How many runners completed the race in this time?

b) Estimate to check your answer.

5. At the local theatre, 120 people attended the production of

Romeo and Juliet on Friday.

The attendance on Saturday was 140% of the attendance on Friday.

a) How many people went to the theatre on Saturday?

b) Estimate to check your answer.

6. Fifty-six students signed up for the school play.

About 34% of these students were boys.

At the auditions, only 31 girls attended.

What percent of the girls who signed up for the play attended

the auditions?

7. Assessment Focus During the 1888 Gold Rush, a British

Columbia town had a population of 2000.

By 1910, the town had become a ghost town.

The population was 0.75% of its population in 1888.

a) Estimate the population in 1910. Justify your estimate.

b) Calculate the population in 1910.

c) Find the decrease in population from 1888 to 1910.

Show your work.

What is the least whole
number that is divisible 
by 2, by 3, by 5, by 9,
and by 10? 

Mental Math
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74 UNIT 2: Applications of Ratio, Rate, and Percent

2.5 Solving Percent Problems 

Find the whole, when given a percent,
and find percent increase and decrease.

Focus

Work with a partner.

Tasha conducted a survey of the students in her school.

➢ From the results, Tasha calculated that 60% of the students 

go to school by bus.

Liam knows that 438 students go to school by bus.

How can Liam use these data to find how many students 

are in the school?

➢ Tasha also found that 50% more students go by bus 

than walk or drive.

About how many students walk or drive to school?

Sketch number lines to illustrate your work.

Reflect & Share

Compare your results with those of another pair of students.

Discuss the strategies you used to solve the problems.

Grady is 13 years old and 155 cm tall. His height at this age is about

90% of his height when he stops growing.

To estimate Grady’s height when he stops growing:

90% of Grady’s height is 155 cm.

So, 1% of his height is: �
155

90
cm
�

And, 100% of his height is: �
155

90
cm
� � 100 � 172.2 cm

So, when Grady stops growing, his height will be about 172 cm.

When we know a percent of the whole, we divide to find 1%,

then multiply by 100 to find 100%, which is the whole.

Another type of problem involving percents is to find the percent

increase or decrease. This is illustrated in Example 1.
0%

100%

0

90%155 cm

172 cm
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Example 2

Solution

2.5 Solving Percent Problems 75

Example 1

Solution

a) The price of a carton of milk in the school cafeteria 

increased from 95¢ to $1.25.

What was the increase as a percent?

b) At the same time, to encourage students to eat healthy food,

the price of green salad decreased from $2.50 to $1.95.

What was this decrease as a percent?

a) The increase was: $1.25 � 95¢ � 125¢ � 95¢

� 30¢

To find the percent increase, write the increase as 

a fraction of the original price: �
3
9

0
5

¢
¢�

To write this fraction as a percent: �
3
9

0
5� � 0.32 

� �1
3
0
2
0�

� 32%

The price of a carton of milk increased by about 32%.

b) The decrease is: $2.50 � $1.95 � 55¢

To find the percent decrease, write the decrease as 

a fraction of the original price: �$
5
2
5
.5
¢
0� � �2

5
5
5
0�

To write this fraction as a percent: �2
5
5
5
0� � 0.22

� �1
2
0
2
0�

� 22%

The price of a green salad decreased by 22%.

In 2004, the cost to join a gym was $169.00.

In 2005, the cost was 7% more.

How much did it cost to join in 2005?

Here are two methods to find the cost in 2005.

Use a calculator.

Use a calculator.

0% 132%

0¢

100%

95¢ $1.25

0% 100%

$0 $2.50$1.95

22%

55¢
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Method 1 Method 2

The cost in 2004 was $169.00. The cost in 2004 was $169.00.

This is 100%. This is 100%.

The cost in 2005 was 7% more. The cost in 2005 was 7% more.

7% of $169.00 This is 100% 	 7%,

� 0.07 � $169.00 or 107% of $169.00.

� $11.83 107% of $169.00

So, the cost in 2005 is: � 1.07 � $169.00

$169.00 	 $11.83 � $180.83 � $180.83 

It cost $180.83 to join the gym in 2005.

1. Find the number in each case.

Illustrate each answer with a number line.

a) 25% of a number is 5. b) 75% of a number is 18.

c) 4% of a number is 32. d) 120% of a number is 48.

2. Find the amount in each case.

a) 15% is 125 g. b) 9% is 45 cm. c) 0.8% is 12 g.

3. Write each increase as a percent.

Illustrate each answer with a number line.

a) The price of a house increased from $210 000 to $225 000.

b) The elastic stretched from 10 cm to 13 cm.

4. The volume of the gas in a container was 1500 cm3.

The gas was heated until its volume was 20% greater.

What was the new volume of the gas?

5. Write each decrease as a percent.

Illustrate each answer with a number line.

a) The price of gasoline decreased from 79.9¢/L to 75.9¢/L.

b) The area of rain forest in Jamaica decreased from 128 800 ha

in 1981 to 122 000 ha in 1990.

6. There were about 193 000 miners in Canada in 1986.

By 2001, the number of miners was 12% less.

How many miners were there in 2001?

One hectare (1 ha) is a
unit of area, which is
equal to 10 000 m2.
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2.5 Solving Percent Problems 77

Copy this pattern.

�� � 10�

Place the digits 3, 5, and 7
in the boxes as many
different ways as possible.

Write each number you
make in standard form.

Calculator Skills

Take It Further

7. In a shipment of MP3 players, 2% are defective.

There are 5 defective MP3 players.

How many MP3 players are there in this shipment?

8. Scott delivers 14 newspapers in 10 min. This is 28% of his round.

a) How many more papers does Scott have to deliver?

b) Scott continues to deliver papers at the same rate.

How long will it take him to deliver all his papers?

9. On average, a girl reaches 90% of her final height by the time she

is 11 years old, and 98% of her final height when she is 

17 years old.

a) Anna is 11 years old. She is 150 cm tall.

Estimate her height when she is 20 years old.

b) Raji is 17 years old. She is 176 cm tall.

Estimate her height when she is 30 years old.

10. Assessment Focus On average, a boy reaches 90% of his final

height by the time he is 13 years old, and 98% of his final height

by the time he is 18 years old. Use these data or the data in

question 9 to estimate your height when you are 21 years old.

Explain any assumptions you made. Show your work.

11. Here are some data about countries in North America.

a) How much space does each person have in each country?

b) By what percent does:

i) the population of Mexico exceed that of Canada?

ii) the area of Canada exceed that of Mexico?

c) Make up, then solve your own problem about these data.

What is the difference between a percent increase and a percent

decrease? Include examples in your explanation.

Country Population Area (km2)
in 2004

Canada 32 507 874 9 984 670

U.S. 293 027 571 9 629 091

Mexico 104 959 594 1 972 550
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2.6 Sales Tax, Discount, and Commission

Investigate the uses of percent in
consumer math.

Focus

Work with a partner.

Estimate which racquet is the least expensive.

Then calculate the sale price of each racquet to check your estimate.

Reflect & Share

Compare your answers with those of another pair of classmates.

If you used the same method, think of a different way to find each

sale price.

When an item is on sale for 20% off, we say that 

there is a discount of 20%.

A discount of 20% on an item for sale means that you pay:

100% � 20% � 80% of the regular price

A video game is marked with a discount of 30%.

Its regular price is $27.99.

The sale price of the video game is: 100% � 30%, or 70% of $27.99

70% of $27.99 � 0.7 � $27.99

� $19.59

This is the price before sales tax is added.

The provincial sales tax (PST) is 8%.

The goods and services tax (GST) is 7%.

So, the total sales tax is: 8% 	 7% � 15%

Choice for
Tennis

Live for
Sport Essential

Equipment
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2.6 Sales Tax, Discount, and Commission 79

Example 

Solution

So, the price you pay is: $19.59 	 15% of $19.59

We can calculate this directly as: 115% of $19.59  � 1.15 � $19.59

� $22.53

Many salespeople earn commission.

A commission is a percent of the money received from the sale of

the item.

A real estate agent sells a home for $219 000.

She earns 2.5% commission.

How much does the agent earn on this sale?

The real estate agent earns 2.5% of $219 000.

This is: 0.025 � $219 000 � $5475

The real estate agent earns $5475.

Use a calculator when you need to.

1. For each item below:

a) Estimate the PST and GST.

b) Calculate the PST and GST.

c) Calculate the cost, including taxes.

i) ii)
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80 UNIT 2: Applications of Ratio, Rate, and Percent

2. For each item below:

a) Estimate the discount.

b) Calculate the discount.

c) Calculate the sale price before taxes.

d) Calculate the sale price, including taxes.

i) ii)

3. In a sale, a blow dryer is marked down from $18.98 to $11.39.

a) What is the percent decrease?

b) Calculate the sale price, including taxes.

4. A car dealership offers two choices of discount on a car with 

a sticker price of $25 000.

Choice A: $4000 rebate

Choice B: 20% discount

Which is the better deal for the customer? 

Justify your answer.

5. A video store offers these choices.

Choice A: 30% off each video with regular price $25.00

Choice B: Buy two videos for $40.00.

Which is the better deal for the customer? 

Justify your answer.

6. A salesperson earns commission on a sliding scale:

the more he sells, the greater his rate of commission.

Jack earns 3% commission on sales up to and including 

$75 000 per month, and 5% commission on sales 

over $75 000.

How much commission does Jack earn on sales of $90 000?

7. A new house was purchased for $304 000.

After 3 years, its market value had increased by 28%.

What is the new market value of the house?
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2.6 Sales Tax, Discount, and Commission 81

List the prime factors of 
each number.

72, 192, 210, 1890

Number Strategies

8. A clothing store reduces the price of an item by 20% if it is

unsold after 3 weeks.

It reduces the price a further 30% if the item is still unsold 

after 6 weeks.

And, after 7 weeks if the item is unsold, a further 

10% reduction is made.

a) Estimate the price, after 8 weeks, of a coat that had a regular 

price of $289.50.

b) Calculate the sale price, including the sales taxes.

9. Assessment Focus Two stores have the same item for the

same price.

• Store A offers successive discounts of 5% one week,

10% the next week, and 10% the third week.

• Store B offers one discount of 25% the third week.

Which offer results in the greater discount? 

Justify your answer. Show your work.

10. During a 20% off sale, the sale price of a radio was $35.96.

What was the regular price of the radio?

11. The price of a snowsuit is reduced by $28.38.

This is a discount of 33%.

a) What is the regular price of the snowsuit?

b) What is the sale price of the snowsuit, including taxes?

12. For a promotion, a store offers to pay the sales taxes on any item

you buy. You are actually paying taxes but they are calculated on

a lower price.

Suppose you buy an item for $100.

The sales taxes are 15%.

a) What is the true sale price of the item?

b) How much tax are you really paying?

Take It Further

Explain how percents are used in the world around you.

Include examples in your explanation.
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2.7 Simple Interest 

Investigate simple interest.Focus

When you buy a Canada Savings Bond (CSB), you are lending the

Canadian government money. The government pays you for

borrowing your money. It pays a percent of what you invested.

In 2004, if you invested money for 1 year, the government 

paid you 1.55% of the amount you invested.

Work on your own.

You will need a calculator.

Suppose you bought a $500 CSB in 2004.

Estimate how much the government will pay you for 1 year.

Calculate how much the government will pay you for 1 year.

What if you bought a $1000 CSB? A $1500 CSB?

How much does the government pay in each case?

Reflect & Share

Compare your answers and solutions with those of a classmate.

What patterns do you see in your answers?

Interest is the “rent” you pay for borrowing money,

or the “rent” paid to you when you save money.

You may pay interest when you buy something and pay for it later.

Mae bought a computer for college. It cost $1250.

Mae did not have to pay for 1 year.

The store charged her interest at a rate of 11.5% for that year.

The interest Mae paid at the end of the year was:

11.5% of $1250 = 0.115 � $1250

= $143.75

So, Mae paid a total of: $1250 + $143.75 = $1393.75

When the interest is calculated at the end of the period for which the

money is borrowed or invested, the interest is called simple interest.
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Example 2

Example 1

Solution

2.7 Simple Interest 83

Joe borrowed $7500 from his mother to buy a car.

His mother charged Joe 3.5% simple interest each year for 2 years.

Joe will pay back the money in equal monthly payments over 2 years.

a) What simple interest does Joe pay?

b) What is each monthly payment?

a) Joe pays 3.5% each year for 2 years.

Each year, Joe pays 3.5% of $7500 � 0.035 � $7500

� $262.50

So, for 2 years, the simple interest Joe pays is:

2 � $262.50 � $525.00

b) The total Joe pays is: $7500 	 $525.00 � $8025

There are 12 months in 1 year, so there are 24 months in 2 years.

Joe makes 24 monthly payments.

Each monthly payment is: $8025 � 24 � $334.38

In Example 1, we can calculate the simple interest directly.

The simple interest for 1 year is:

Money borrowed or invested � interest rate as a decimal

The simple interest for 2 years is double this:

Money borrowed or invested � interest rate as a decimal � 2

We write this formula for calculating simple interest: I � Prt

I is the simple interest.

P is the money borrowed, invested, or deposited;

it is called the principal.
r is the annual interest rate as a decimal.

t is the time in years.

Simple interest may be charged or paid for a time less than 1 year.

Hannah borrows $1500 for 6 months.

The annual interest rate is 7%.

a) How much simple interest does Hannah pay?

b) How much does Hannah pay back?
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Solution a) Use the formula: I � Prt

The principal, P, is $1500.

The annual interest rate, r, is 7%, or 0.07.

Since time, t, is measured in years,

write 6 months as a fraction of 1 year:
�1
6
2� � �

1
2� � 0.5

Substitute: P � 1500, r � 0.07, and t � 0.5

So, I � 1500 � 0.07 � 0.5

� 52.5

Hannah pays $52.50 interest.

b) Hannah pays back principal and interest:

$1500 	 $52.50 � $1552.50

In Example 1b and 2b, the principal 	 interest is the amount.

Use a calculator when you need to.

1. Write each percent as a decimal.

a) 5% b) 7% c) 3% d) 1.25%

e) 3.5% f) 3�
1
4�% g) 5�

3
4�% h) 2�

1
2�%

2. Calculate the simple interest paid on each deposit.

3. Calculate the simple interest charged for each loan.

84 UNIT 2: Applications of Ratio, Rate, and Percent

Remember that r is
the interest rate as
a decimal.

Use a calculator.

Deposit ($) Annual Interest Rate (%) Time (years)

a) 300 3 1

b) 550 4 2

c) 800 2 3

Loan ($) Annual Interest Rate (%) Time (years)

a) 4 000 7 3

b) 10 000 9 2

c) 2 960 5 5
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4. Calculate the simple interest and the amount.

a) $2500 invested at an annual interest rate of 6% for 6 months

b) $6000 invested at an annual interest rate of 6% for 3 years

c) $700 invested at an annual interest rate of 8% for 3 months

5. Mark borrows $2000 at a rate of 7% per year for 4 years.

Mark pays back the money in equal monthly payments 

over the years.

a) What simple interest does Mark pay?

b) What is each monthly payment?

6. Shemaine has a $500 savings bond. She has had the bond 

for 1.5 years. The bond paid 2.5% interest per year.

Shemaine cashes her bond. What amount will she receive?

7. Mumtaz borrows $3350 from a friend. She will pay back the

money after 8 months, including interest at a rate of 6.25% 

per year. What amount will Mumtaz pay after 8 months?

8. Assessment Focus Marie won $1 000 000 on a lottery.

She invested the money in her friend’s business.

Marie’s friend paid Marie simple interest at a rate of 4% per year.

Use this information to pose a problem.

Solve your problem.

Show your work.

9. Harpreet borrowed $2575 to start a business.

He will pay back the money in 18 months.

He pays simple interest at a rate of 12�
1
4�% per year.

What amount will Harpreet pay in 18 months?

10. What is the interest rate when you borrow $600 for 1 year 

and pay $45.00 interest?

2.7 Simple Interest 85

Take It Further

Copy these boxes.

Replace each box with
the numbers 5, 6, 8,
and 9 to make the
product closest to
5000.

� � �
� �

Calculator Skills

What is simple interest? 

How is simple interest earned? 

How is it paid?

Use examples in your explanation.
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86 UNIT 2: Applications of Ratio, Rate, and Percent

Posing Math Problems

People see the objects and events of

everyday life differently.

They bring different perspectives, and ask different

questions.

A person with an historical perspective might ask

how the object was invented, by whom, where,

and so on.

A person with a scientific perspective might ask how the object

works, with what materials it is made, or how it could be improved.

Making sense of math often begins by seeing math in everyday

experiences.

A mathematical perspective might ask questions about number,

shape, patterns, and relationships.

Here are some questions or problems that you might pose about

school desks, using the math strands as a guide:

Number

• How many desks are in the school? 

• What is the ratio of desks to students in the school? Why? 

• How many desks need replacing each year? 

• What is the cost of replacing a student desk? 

Geometry

• A desk manufacturer cuts many parts for the desk from flat

sheets of material (metal or wood).

Which figures are needed to create a desk? 

• What is the best way to arrange and cut these figures from a flat

sheet to save material? 

• How can desks be stacked to take up the least space? 

• How can desks be stacked differently if parts are disassembled

and rearranged? 

• How might you create a package to protect the desks during

transportation?
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Measurement

• What is the least shipping cost for 

delivering all the desks needed for 

a new school? 

• How far do the desks travel from 

where they are made to the school? 

• What is the operating cost for a 

transport truck? 

• What is the volume of a desk? 

• How much space is in a transport truck? 

• How many trips would be necessary 

for a transport truck to deliver all the desks? 

Patterning

• Based on the population growth of our school, how much money

does the school need to set aside for purchasing desks in the 

next 10 years? 

• How many desks will we need to purchase in the next 10 years?

Data Management

• A desk manufacturer needs to know how many desks to make in

the next year. What would you suggest? 

• What might be the typical costs for each year? 

• How would you present this information in tables and graphs? 

Many of these problems use information and skills from different

math strands.

Choose an object or event.

Create a series of mathematical 

problems related to it.

Trade your problems with 

a classmate.

Solve your classmate’s 

problems.

Reading and Writing in Math: Posing Math Problems 87
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88 UNIT 2: Applications of Ratio, Rate, and Percent

What Do I Need to Know?

Review any lesson with

✓ An equivalent ratio can be formed by multiplying or dividing the terms 

of a ratio by the same number.

For example:

10:16 � (10 � 2):(16 � 2) � 20:32

10:16 � (10 � 2):(16 � 2) � 5:8

5:8, 10:16, and 20:32 are equivalent ratios.

✓ A proportion is a statement that two ratios are equal.

✓ A scale drawing is a reduction or an enlargement of an object.

The scale may be written as a ratio.

✓ Similar figures have:

• corresponding angles equal

• corresponding sides in the same ratio

The ratio of the areas of similar figures is equal to the square of the ratio of

corresponding sides. For example, if the ratio of sides is 1:2, the ratio of

areas is 1:4.

✓ A rate is a comparison of two quantities with different units.

For example, 500 km in 4 h is a rate.

Divide 500 km by 4 h to get the unit rate of �
50

4
0

h
km
�, or 125 km/h.

✓ To calculate a percent decrease, divide the decrease by the original amount,

then write the quotient as a percent.

✓ To calculate a percent increase, divide the increase by the original amount,

then write the quotient as a percent.

✓ Simple interest is charged on money borrowed,

or earned on money invested.

The formula for simple interest is: I = Prt, where P is the principal,

r the annual interest rate as a decimal, and t the time in years.
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Unit Review 89

1. Silva and Renate were given

money in the ratio of 5 to 3.

Silva’s share was $60.

How much did Renate receive?

2. At the 2004 Athens Olympics, the

ratio of Canada’s gold medals to

Greece’s gold medals was 1:2.

Together, Canada and Greece won

9 gold medals.

a) How many gold medals did

Canada win?

b) How many gold medals did

Greece win?

3. The St. Croix junior hockey 

team won 3 out of every 4 

games it played.

The team played 56 games.

How many games did it lose?

4. A punch recipe calls for orange

juice and pop in the ratio of 2:5.

The recipe requires 1 L of pop to

serve 7 people.

a) How much orange juice is

needed for 7 people?

b) About how much orange juice

and pop do you need to serve

15 people? 20 people?

Justify your answers.

5. A picture of a bug has a scale of

15:1. The length of the bug in the

picture is 2.5 cm.

What is the actual length of

the bug?

6. A scale on a map is 1 cm

represents 2.5 km.

Vivian drove 45 km.

What is this distance on the map?

7. Pierre baby-sits for $5.50/h. He

earned $1155 during the summer.

How many hours did Pierre 

baby-sit?

8. A speed walker walks 2.5 km 

in 20 min.

a) What is her average speed in

kilometres per minute?

b) What is her average speed in

kilometres per hour?

9. Kieran ran 8 laps of the track in

18 min. Jevon ran 6 laps of the

track in 10 min.

Who had the greater average

speed? How do you know?

10. Forty percent of an average

person’s body is muscle.

a) Ali has a mass of 73 kg.

What is the mass of

his muscle?

b) What mass of your body is

muscle? How do you know?

c) Draw a diagram to illustrate

your answers.

11. In a shipment of 2000 tomato

sauce jars, 0.85% were broken.

a) Estimate how many jars 

were broken.

LESSON

2.3

What Should I Be Able to Do? For extra practice, go to page 489.

2.1

2.2

2.4
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90 UNIT 2: Applications of Ratio, Rate, and Percent

LESSON

2.5

b) Calculate how many jars were

broken.

c) Draw a diagram to illustrate

your answer in part b.

12. Joline collects hockey cards.

She needs 5 cards to complete a set.

This is 20% of the set.

How many cards are in the set?

Justify your answer.

13. The water in the dam was 

15 m deep.

After a storm, the depth of the

water was 15% greater.

What was the new depth of water?

14. Jehane had a mark of 39 on a test.

This mark was 60%.

What was the total possible mark?

15. About 310 000 t of Atlantic cod

were caught in 1991.

In 2001, the mass of cod caught

was 87% less.

How much cod was caught 

in 2001?

16. A ball bounced 64% of the distance

through which it had fallen.

The bounce was 72 cm high. From

what height was the ball dropped?

17. A new queen size bed sheet

measures 210 cm by 240 cm.

The length and width each shrinks

by 2% after the first washing.

a) What are the dimensions of the

sheet after washing?

b) What is the percent decrease in

the area of the sheet?

18. A portable CD player is on sale.

It is advertised as,

“Save $20. You pay $49.99.”

a) What is the regular price?

b) What is the percent discount?

19. A gym suit sells for $89.99 at

Aerobics for All. For August,

there is a 25% discount as 

a Back to School special.

Calculate the total price,

including taxes.

20. A family sold a home for $350 000

and paid 5% commission.

a) How much was the

commission?

b) How much did the family

receive for the house?

c) What if the family had sold its

house through a realtor who

charged only 2�
3
4�% commission.

How much would the family

have saved?

21. Find the simple interest paid on an

investment of $7500 at 2% per year

for 3 months.

22. Jamie borrowed $1500 from her

mother. She promised to repay 

the money in 1�
1
2� years, with simple

interest at 7�
3
4�% per year.

a) What simple interest does 

Jamie pay?

b) What amount must Jamie 

pay in 1�
1
2� years?

c) What if Jamie repaid the money

in monthly instalments.

What would each monthly

payment be?

2.4

2.5

2.6

2.7
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1. Fuel for an outboard motor has a gas to oil ratio of 50:1.

How much oil is needed for 25.5 L of gas?

2. Spyri travels from Edmonton to Grande Prairie. On the map,

this distance is 9.1 cm. The scale on the map is 1:5 000 000.

a) What is the actual distance between these two cities?

b) Spyri’s car uses 1 L of gas to travel 7.5 km.

At this rate, how much gas will she need for this trip?

c) Spyri estimates that her average speed will be 70 km/h.

How long will it take her to complete the trip?

d) What if Spyri’s average speed was 10 km/h greater.

How much time would she save?

3. Ben received 1 mark for every correct answer on a 

multiple-choice test.

He answered 75 questions correctly out of a total 

of 135 questions.

On the test, 55% is a pass. Did Ben pass the test? 

Give reasons for your answer.

4. The Grade 8 class at Wheatly Middle School sold 77 boxes 

of almond chocolates.

This is 22% of all the boxes of chocolates sold.

a) Estimate the total number of boxes sold.

b) Calculate how many boxes were sold.

5. Joginder borrowed $3500 at an annual rate of simple 

interest of 12%.

Calculate the amount Joginder repays after 2 years.

6. The price of a house increased by 20% from 2002 to 2003.

The price of the house decreased by 20% from 2003 to 2004.

Will the price of the house at the beginning of 2002 be equal to

its price at the end of 2004?

If your answer is yes, show how you know.

If your answer is no, when is the house less expensive?

Practice Test 91
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Unit Problem Where to Live?

92 UNIT 2: Applications of Ratio, Rate, and Percent

Alison is 18 years old.

She plans to go to college for 4 years to study computer animation.

Alison has two choices:

• Live at home and buy a car to travel 30 km each way to college

every day.

• Live in residence and pay $15 000 room and board each year.

Here are the list prices of new and used cars.

Vehicles New Used Gas Consumption in City
($) ($) (L/100 km)

Hyundai Accent 12 895 10 495 8.0

Kia Spectra 14 995 9 995 10.0

Chevrolet Aveo 13 480 11 195 8.8
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Unit Problem: Where to Live? 93

Check List

Your work should
show:

the methods you
used to calculate and
compare costs of
buying a new or
used car, and living
in residence

correct calculations
of unit rates, and all
costs, including taxes

your conclusions and
justification for your
decision

clear explanations,
with correct use of
mathematical
language

✓

✓

✓

✓

If Alison buys a car, she will have to pay GST and PST.

She will also have to pay for regular maintenance, insurance,

and a vehicle plate fee.

A new car should not need as many repairs as a used car.

Interview a family member or friend.

Find the approximate costs of car repairs, maintenance, and fuel.

Should Alison buy a car or live 

in residence?

Justify your answer.

How are ratio, rate, and percent related?

How can you use your knowledge of percents outside the classroom? 

Include examples in your explanation.
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