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he Geometric Representation course is the third
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mathematics course that you are required to take in
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Secondary III. It is designed to build on your existing

knowledge so that you can better describe and design objects

MTH-3053-2

2nd EDITION
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REPRESENTATION

and physical spaces. Most of this course deals with solids. Not
only will you learn how to represent solids in different ways,
but you will also learn how to calculate their area and volume.
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as well. Throughout the course, you will discover how formulas

MATHEMATICS

some of which will be new to you. But be warned! This is not

MTH-3053-2

To perform these calculations, you will use various formulas,

can be deduced through logical reasoning. For this task, you
will have to manipulates a few algebraic expressions.
Since geometry is the branch of mathematics that has always been the most closely
linked with our ability to understand, justify and demonstrate, you will be required to
constantly use your reasoning skills throughout the entire course.
You will also need to use your problem-solving skills, particularly when it comes to
completing the complex tasks found at the end of each learning situation or when tackling
the challenges you will be given in certain activities. To develop these skills, it is important

© SOFAD - Reproduction prohibited.

that you maintain a positive attitude toward the obstacles you will encounter.
You will also have a few opportunities to develop your cross curricular competencies,
notably the methodological competencies related to information and communications
technologies as well as certain intellectual competencies, such as your ability to use creative
thinking.
We now invite you to explore the five learning situations in this guide and enrich your
knowledge of geometry.

V

MAT-3053-EN.indb 5

18-11-26 21:35

ORGANIZATION AND
USE OF THE GUIDE
This guide has been designed for individual learning either in a classroom setting or through distance
education. It is based on the issues that face society or situations in everyday life, although they are
sometimes fictitious, they are realistic.
This orientation will make your path more concrete. While it respects your pace, it will make learning
more enjoyable by encouraging you to:
•

become an active participant in the learning process

•

further to develop your confidence using algebraic operations

•

draw on your own experience and knowledge

•

reinvest the knowledge you acquire into your daily life.

Throughout this guide, you will find tools for measuring your success and finding ways to overcome any
difficulties you may be having. This will allow you to continue to progress and succeed in your learning
ensuring that you have a good understanding of the concepts.
Your classroom instructor or distance tutor is available to support and help you. If you get stuck on a
particular topic, do not hesitate to contact this precious resource who will provide advice, strategies and
tips to help you assimilate the material.

This guide consists of five learning situations that will not only help you discover new knowledge,
but will also lead you to master them with ease and apply them competently. Each learning situation is
organized in the same way. Each one begins with an introduction, including a description of the task you
will be asked to complete at the end of the situation. A first exploration activity asks you to check the
status of your knowledge on concepts you have already learned. This activity will help you review certain
concepts and mathematical operations that will be helpful for completing subsequent activities.
The learning situation is then divided into multiple learning activities. Each one deals with a specific
subject and includes a series of questions.
Even if you doubt your answers, do not hesitate to write them down. At this stage, they are simply
intended to measure your current knowledge and stimulate your analytical abilities. Rest assured that
the notions, concepts and rules will be explained to you in detail and will be supported with numerous
exercises that will help you acquire new knowledge. All the answers to the exercises are located in the
Answer Key at the end of the guide.

© SOFAD - Reproduction prohibited.

Learning Situations

This section is followed by integration exercises on all the concepts covered in the learning situation.
The answers to these exercises are also located at the end of the guide.

VI
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Once you have completed the integration exercises, you will be able to carry out the Summary Activity
and put your new communication and logical reasoning skills into practice. Each learning situation ends
with a List of New Knowledge that has been covered. This is your quick reference the concepts learned.

Visual Cues
Your learning will be guided by captions and visual cues throughout the text.

DID YOU KNOW?
In the Glossary
The words and expressions written
in blue are defined in the glossary at
the end of the guide.

The Did You Know? captions provide additional
information. None of the questions on the final
exam deal with the infomation contained in
these captions.

Tip
Look for the light bulb to find tips
to make your work simpler.

CAUTION!

© SOFAD - Reproduction prohibited.

An exclamation mark
indicates the paragraphs
to which you should pay
particular attention.

REMINDER
The Reminder captions contain
reminders of notions and concepts
covered in previous courses.

REMEMBER
Look for the paper clip
for important points
to remember as
you progress.

List of New Knowledge
The List of New Knowledge section
summarizes essential knowledge
that has been covered.

The final section of the guide contains a summary of the course content as well as a self-evaluation to
help you determine whether you have a good understanding of the material and are ready for the final
examination. This section also contains the Answer Key for this examination and for the activities in each
of the learning situations, as well as the glossary.

VII
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Scored Activities
This guide is accompanied by three scored activities in separate booklets. The purpose of these activities
is to check your actual progress. It is important to complete them to the best of your ability without
assistance from others. Refer to the table of contents for information on when each scored activity must
be completed. If you did not receive these booklets, you can download them from the SOFAD website at
portailsofad.com.
The following table lists the topics that are evaluated by each scored activity and when you must
complete them.

Evaluation Situation

Topics Covered

When to be Completed

Scored Activity 1

Algebra
(Learning Situation 1)

After Learning
Situation 1

Scored Activity 2

Prisms and pyramids
(Learning situations 2 and 3)

After Learning
Situation 3

Scored Activity 3

Cylinders, cones and spheres
(Learning situations 4 and 5)

After Learning
Situation 5

Once you have completed a scored activity, you must submit it to your instructor or send it to your tutor
for correction. As a general rule, only one scored activity may be submitted at a time and you must wait
for it to be corrected before you submit the next. Contact your education centre or school commission
for more information.

Self-Evaluation

Be sure to prepare before you complete the self-evaluation. Review the concepts in the List of New
Knowledge sections and make sure that you have completed the exercises correctly. It is recommended
that you complete the self-evaluation without referring to the guide or the answer key. Once you have
completed the self-evaluation, compare your answers with those in the answer key and review as needed.

Answer Key
After the self-evaluation test, you will find the answer key for the exercises in the guide. Refer to the
answer key at the end of each series of exercises to ensure that you have fully understood all of the
concepts before continuing on to the next activity or learning situation. This section also contains the
answer key for the self-evaluation test.

© SOFAD - Reproduction prohibited.

The final activity in this learning guide is the self-evaluation. It will allow you to evaluation the evaluate
your acquired knowledge and the skills you have developed. A self-evaluation grid accompanies this
activity. The grid is used to determine the concepts you have mastered and those for which a review is
necessary before moving on to exam. The grid indicates which activities to review for each concept.

Note that there is no answer key for the questions related to the explanation of concepts. Only the
numbered problems are included in the answer key.

VIII
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Glossary
The glossary is the last section of the guide. It contains definitions of words written in blue in the
learning situations in alphabetical order. Do not hesitate to refer to the glossary while reading to ensure
you properly understand the terms and expressions included.

Additional Materials
Ensure that you have all the materials you need.
• Your learning guide accompanied by a notebook in which you will summarize the important concepts
that relate to the list of essential knowledge included in the introduction.
• A dictionary, calculator and lead pencil to write your answers and notes in your guide, a coloured
ballpoint pen to correct your answers, a highlighter to highlight key concepts, an eraser, etc.

Instructional Support
Whether you are learning at an education centre or through distance education, you are never on your
own. In the classroom, you will have the support of your instructor, whereas in distance education, you
can count on your tutor for support. They will answer your questions.

Additional information on Distance Education
Here are some suggestions to help you organize your study time. The course involves approximately
seventy-five hours of work.
• Establish a study schedule taking not only your availability and needs into consideration, but also
your family, professional and other obligations.
• Try to spend several hours per week studying, preferably in blocks of two hours each time.
© SOFAD - Reproduction prohibited.

• Stick with your schedule as much as possible.
Your tutor is the resource person you can count on, and who will correct and comment on the three
scored activities in the course. Do not hesitate to ask questions if you experience difficulties with the
theory or exercises, or if you need encouragement to continue with your studies. Write down your
questions as they arise and contact your tutor by telephone during his or her hours of availability.
You can also send your questions to your tutor by e-mail. His or her schedule and contact information
has not been sent to you with this guide. Ask for this information at the education centre where you
registered.
Your tutor is there to guide you and provide information that will help you succeed in your education.

IX
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Evaluation for Certification Purposes
If you want to earn the three credits attached to this course, you must obtain a mark of at least 60%
on the final examination that will be held in an adult education centre. To be eligible to write this
examination, ideally you should have obtained an average of at least 60% on the scored activities that
accompany this guide. Furthermore, some adult education centres require students to achieve an
average of 60% on the scored activities in order to take the final examination.
For more information on the evaluation criteria for the exam, contact your instructor if you are taking
this course in a classroom, or your tutor if you are taking the course through distance education.

Essential knowledge covered in the situations
Learning Situation
1. Considering All the
Possibilities

Essential Knowledge
• Manipulating numerical and algebraic expressions
• Converting various units of measurement
• Finding measurements

2. Working in Architecture

• Describing, constructing and representing objects
• Net, projection and perspective
• Finding measurements

3. Creating a Unifying
Project

• Net, projection and perspective
• Finding measurements
• Acquiring various formulas in the form of statements:
P2. If a triangle is such that the square of the measurement of
one side is equal to the sum of the squares of the measures
of the others, then it is a right triangle.

4. Designing a Useful Object

• Manipulating numerical and algebraic expressions
• Net, projection and perspective
• Converting various units of measurement
• Finding measurements

5. Exploring Infinity

© SOFAD - Reproduction prohibited.

P1. In a right triangle, a2 + b2 = c2 (Pythagoras).

• Manipulating rational and irrational numbers
• Manipulating numerical and algebraic expressions
• Finding measurements

X

INTRODUCTION
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SITUATION

1

Considering All
the Possibilities
INTRODUCTION

L

© SOFAD - Reproduction prohibited.

iving in a society allows us to use certain goods and
services that are offered to everyone, such as health
services, education and protection. Recreation is another
example. Building a swimming pool or municipal tennis court
allows each citizen to enjoy facilities that would otherwise be
inaccessible to them. When it comes to making decisions about
these types of public projects, municipal officials have to consider
various possibilities. This is not a matter of individual preference.
The criteria for choosing between these possibilities must be
objective and strive for the greater good. This is why the initial
phase of a project always includes an analysis of the different
variables involved and their impacts, particularly on the cost and
feasibility of the project.

MAT-3053-EN.indb 1

ESSENTIAL KNOWLEDGE
•

Manipulating numerical and
algebraic expressions.

•

Converting various units of
measurement.

•

Finding measurements.

The concept of a variable is not new to you because you have
already used in previous courses covering algebra. The goal of
this learning situation is to build on your knowledge of algebra. It
also gives you an opportunity to learn about or review the units
of measurement for area and volume in the two different systems
of measurement (imperial and international), and to establish
relationships between these units. The new
knowledge that you will acquire will help
you to solve problems and communicate the
results in geometric contexts where multiple
possibilities must be considered. Using
computer tools such as spreadsheets can
make your work much easier.

18-11-26 21:35

Planning the Construction
of a Tennis Facility
The newly elected mayor in a municipality made a campaign promise to build a tennis facility in a park.
He has asked you to analyze the situation so that he can propose a project to the municipal council.
The facility could have several courts placed side
by side and would be surrounded by a fence high
enough to stop most balls. Windbreak netting will
have to be installed along the lower portion of the
fence.
The number of courts is yet to be determined, but
based on the target population, the town council
has decided to build a facility with 4 courts. The
mayor has asked you to estimate the total area of
the facility and to calculate the costs.

DID YOU KNOW?
The dimensions of a tennis court are often provided in imperial units (yards or feet), because this sport
was invented in England in the 19th century and the size of the court has not changed since.

9

12

6
Figure 1.1

2

7

7

6
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The diagram below shows the dimensions of the different parts of the tennis court in yards.

SITUATION 1 – Considering All the Possibilities
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SITUATION 1

Obviously, you will also have to include sufficient clear space behind the baseline to the fence, and
on both sides of the courts. In the diagram below, the letters a and b represent these two lengths
respectively.
Based on recognized standards expressed in metres, the value of a must be at least 5.5 m, and the
value of b must be at least 3.5 m. They may also be raised by 1 or 2 m to give players more room to
move around the facility. Taking these two variables into consideration, a decision about the size
of the facility will have to be made.
b

a

a

b

a

a

b

© SOFAD - Reproduction prohibited.

Figure 1.2

To evaluate the costs, the following additional information is being provided:
• For each court, a tennis net supported by a pole specifically designed for this purpose will be
required. Price for a net and a pair of poles: $840.
• The price of the fence depends on its height and length. The price can be expressed based on the area
of its chain-link (poles and structure included). This represents $60 per square metre of chain-link.
• The windbreak netting is 6 feet high and costs $1.80 per square foot.
• The synthetic surface of the facility costs $70 per square metre.
All prices include the taxes.

YOUR TASK
Use a table to estimate the cost of construction for a four-court tennis facility based on the different
possible values for the variables a and b.

3
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EXPLORATION ACTIVITY
To solve this situational problem, you will need to be familiar with the units of length and area used in
the imperial system and how to convert them into their corresponding units in the international system.
The questions below will help you review this knowledge. If necessary, use a dictionary or the Internet to
help you answer the questions.

DID YOU KNOW?
The imperial system of units was established in 1824 based on the British Weights and Measures Act.
It established the yard as the standard of length and described the equivalences between this standard
of measurement and the other units of length, such as the inch or foot. This system of measurement was
used in Canada for a long time, and although it was officially replaced by the metric system in the 1970s,
it is still used in some areas.

1.1

As its name indicates, the foot (ft) is a unit that is approximately the length of a man’s foot.
You can also say that a yard (yd) is approximately the length of one large step. Abbreviations
are in parentheses.
a) How many feet are in a yard?
b) How many inches are in a foot?
c) How many inches are in a yard?
d) What fraction of a foot is 3 inches?

f ) How many feet are in 4 12 yards?

1.2

By convention, 1 inch is equivalent to 2.54 centimetres (cm). Determine the following
measurements.
b) One yard in centimetres

a) One foot in centimetres

1

2

3

1

4

SITUATION 1 – Considering All the Possibilities
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4

5

2

6

7

8

3

c) One yard in metres

9

10

4

11
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e) What fraction of a yard is 1 foot 6 inches?

12

5

ANSWER KEY PAGE 281
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What is the surface area in square yards of a 12 x 26 yard tennis court? Also express this size in
square feet.

1.4

What are the approximate dimensions of a tennis court in metres given that 1 yd equals 0.9144 m?
Round your measurements to the nearest unit.

SITUATION 1

1.3

9

12

© SOFAD - Reproduction prohibited.

6

7

7

6

You will also have to use algebra to solve this situational problem. Some knowledge in this area has
already been acquired in previous courses. For example, you have already learned how to represent
a size using an algebraic expression, how to evaluate algebraic expressions and how to solve simple
equations.

1.5

Here again is the diagram of the tennis facility with two courts. The letters a and b represent the
lengths in metres.
a) Using your answer in question 1.4, determine the algebraic expression that represents:
the width of the facility:
the length of the facility:

ANSWER KEY PAGE 281

MAT-3053-EN.indb 5

5

18-11-26 21:35

b) Determine the dimensions of the field if a = 5.5 m and b = 3.5 m.

b

a

a

Length of
the facility

b

a

a

b
Width of the facility

In the diagram above, what should be the values of a and b for the facility to be a square with a side
length of 40 m?
© SOFAD - Reproduction prohibited.

1.6

Tip
Making a diagram can help you better understand the situation, especially one in a geometric
context. The diagram does not need to be made to scale, but it should contain numerical or
algebraic indications of the actual dimensions of the figures.

6

SITUATION 1 – Considering All the Possibilities

MAT-3053-EN.indb 6

ANSWER KEY PAGE 281

18-11-26 21:35

There might be more than two courts on the tennis facility. In this case, the courts would continue
to be placed side-by-side with the same alignment and distance between them.

© SOFAD - Reproduction prohibited.

a) Draw a diagram that represents a 3-court facility. Add the dimensions of the courts in metres.

SITUATION 1

1.7

b) What algebraic expressions represent the dimensions of this facility?

c) What are the dimensions of the facility if a = 5.5 m and b = 3.5 m?

In the following activities, you will learn how to perform operations with algebraic expressions.
To do this, you must understand the properties of operations.

ANSWER KEY PAGE 281

MAT-3053-EN.indb 7
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1.8

Illustrate the properties of operations by completing the equalities provided as examples. In each
case, verify your answer by determining the value of the expression on both sides of the equality.
Property

Example

Verification

a) The associativity of
addition

2 + (5 + 3) = (

+

)+

b) The associativity of
multiplication

3 × (2 × 7) = (

×

)×

c) The commutativity
of addition

5+8=

+

d) The commutativity of
multiplication

3×6=

×

e) The distributivity
of multiplication over
addition

3 × (5 + 2) = (

×

)+(

×

)

f) The distributivity of
multiplication over
subtraction

5 × (4 – 2) = (

×

)–(

×

)

© SOFAD - Reproduction prohibited.

Use this space for your calculations.

8

SITUATION 1 – Considering All the Possibilities
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SITUATION 1

ACTIVITY 1.1
A Fencing Problem
AIM
• To add or subtract algebraic expressions
• To multiply or divide algebraic expressions by a constant
b

Consider again the two-court tennis facility.
In the Exploration Activity, you discovered that
the dimensions of this facility (in metres) can be
described by the expressions 2a + 24 and 3b + 22.
You also know that this facility must be completely
enclosed by a high fence.

11

b

What algebraic expression represents the length of
this fence? Reduce your answer to its simplest form.

3b + 22

11
a

a
12

12

b

2a + 24
Figure 1.3

What algebraic expression represents the area in m2
of the chain-link mesh needed to build this fence if it has a height of:

© SOFAD - Reproduction prohibited.

3 m?
5 m?
How much additional chain-link does a 5 m high fence need
compared to a 3 m high fence? Express your answer using a
reduced expression.

The fence also has support poles that must be placed at an average
of every 2 m. For example, a 100 m long fence surrounding a tennis
facility would require approximately 50 poles, or 100 ÷ 2. What
algebraic expression can be used to estimate the number of poles
needed for the tennis facility shown above?

9
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The length of the fence equals the perimeter of the facility, which is the sum of its sides. For this tennis
court facility, you get: (2a + 24) + (3b + 22) + (2a + 24) + (3b + 22).
Parenthesis were added to clearly show the length of each side. However, because addition is an
associative operation, the parenthesis can be removed without affecting the result. Furthermore,
because edition is also a commutative operation, the order of the terms of this sum can also be
changed. This gives you:
Perimeter

= 2a + 24 + 3b + 22 + 2a + 24 + 3b + 22

Parenthesis removed

= 2a + 2a + 3b + 3b + 24 + 22 + 24 + 22

Grouping of like terms

= 4a + 6b + 92

Reduction of like terms

The length of the fence (in metres) is represented by the expression 4a + 6b + 92. What does this mean?
The actual length of the fence depends on the value of a and b. For example, if a = 6 and b = 4,
the length of the fence (in metres) would be 4 × 6 + 6 × 4 + 92, which equals 140 m. If a and b
have other values, the length of the fence will be different, but it will always be given by the
expression 4a + 6b + 92.

Tip
When you perform algebraic operations,
validating your answer by replacing
variables of any value is a good strategy.
For example, with a = 6 and b = 4, you
can see that the dimensions of the
facility are 36 m by 34 m, which gives
the perimeter of 140 m. This is the
same result as the one found with the
expression 4a + 6b + 92.

2 × 6 + 24 = 36 m

Now determine the area of the chain-link fence by multiplying its length by its height.
Here you will have to apply the property of distributivity.
If the height is 3 m, you get: 3(4a + 6b + 92) = 3(4a) + 3(6b) + 3(92) = (12a + 18b + 276) m.

© SOFAD - Reproduction prohibited.

3 × 4 + 22 = 34 m

If the height is 5 m, you get: 5(4a + 6b + 92) = 5(4a) + 5(6b) + 5(92) = (20a + 30b + 460) m.
Note that it is the associative property of multiplication that allows you to state that 3(4a) = 12a.
In fact, since 4a is an abbreviation for 4 × a, you can write: 3 × (4 × a) = (3 × 4) × a = 12a.

10
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With a height of 3 m

With a height of 5 m

(20a + 30b + 460) – (12a + 18b + 276)

There is a slight problem with this. Contrary to addition, subtraction is not an associative operation.
You therefore cannot simply remove the parenthesis. So how can you reduce this expression?

SITUATION 1

To calculate how much additional chain-link is required for a 5 m fence compared to a 3 m fence,
determine the difference between the last two expressions that you found on the previous page:

Since subtracting a quantity is the same as adding the opposite quantity, you can replace the
subtraction by an addition and change the signs of the terms in parenthesis. This gives you:
(20a + 30b + 460) + (–12a + –18b + –276)
By removing the parentheses, you can now write the expression as follows:
20a + 30b + 460 – 12a – 18b – 276
Perform this calculation.
Like terms grouped together
Like terms reduced

REMINDER

© SOFAD - Reproduction prohibited.

The “minus” symbol has two meanings. It can indicate
the operation of subtraction or it can designate a
negative number.

11
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You should have obtained 8a + 12b + 184 . Therefore, the 5 m fence will require ((8a + 12b + 184 ))m
m22 more
chain-link than the 3 m fence.

Tip
To quickly perform an addition or subtraction, you can mentally group the
like terms together, keeping in mind from the onset (especially in the case
of subtraction) that the operation applies to all of the terms in the 2nd
expression. For example, subtracting the algebraic expression
(28a − 17b + 465) − (12a + 3b − 150) gives you:

28a − 17b + 465
−12a − 3b + 150
16a − 20b + 615
The signs of the terms have been changed to perform
the subtraction.

All you need to do is answer the question on estimating the number of poles needed.
Since the poles will be needed in every 2 m, simply divide the length of the fence by 2.
(4a + 6b + 92) ÷ 2
To perform this operation, you have to use another property: the distributivity of division over addition.
(4a + 6b + 92) ÷ 2 = (4a ÷ 2) + (6b ÷ 2) + (92 ÷ 2) = 2a + 3b + 46

Like subtraction, division is neither associative nor commutative, but it is distributive.
Therefore, the divisor of a sum can be distributed to each term of the sum. For example:
(20 + 10) ÷ 5 = (20 ÷ 5) + (10 ÷ 5)
It is referred to as “right distributive” because the divisor is located to the right of the division sign.

The expression 2a + 3b + 46 lets you estimate the number of poles needed. For example, if a = 6 and
b = 4, the evaluation of the expression gives you 2 × 6 + 3 × 4 + 46 = 12 + 12 + 46 = 70 poles.

12
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REMEMBER
The properties of operations can be used to perform algebraic manipulations.
Producing a sum or difference of like terms
When you add or subtract like terms, the result is another like term whose coefficient is the sum or
difference of the numerical coefficients of the original terms.
Example

Property Used

4x + 3x – 5x = (4 + 3 – 5)x = 2x

Distributivity of multiplication over
addition and subtraction.

SITUATION 1

PROPERTIES OF OPERATIONS AND ALGEBRAIC MANIPULATIONS

Adding algebraic expressions
When you add algebraic expressions, remove any parentheses and then group the like terms
together.
Example

Properties used

(3x – 5) + (2x + 1) = 3x – 5 + 2x + 1
= 3x + 2x – 5 + 1
= 5x – 4

Associativity of addition, commutativity of
addition and reduction of like terms.

Adding algebraic expressions

© SOFAD - Reproduction prohibited.

When you add algebraic expressions, change the subtraction by adding the opposite. This is done
by changing the signs of each term of the expression being extracted and then adding the like
terms together.
Example

Properties used

(4x + 9) – (3x – 5) = (4x + 9) + (–3x + 5)
= 4x + 9 – 3x + 5
= 4x – 3x + 9 + 5
= x + 14

Conversion of the subtraction by adding the
opposite, followed by reducing like terms.

13
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REMEMBER

(cont’d)

Multiplying an algebraic expression by a constant
When you multiply an algebraic expression by a constant, multiply each term
by the constant.
Example

Properties Used

5(2x + 3y – 8) = 5(2x) + 5(3y) – 5(8)
= 10x + 15y – 40

Distributivity of multiplication over addition
and subtraction and associativity of
multiplication.

Dividing an algebraic expression by a constant
When you divide an algebraic expression by a constant, divide each term by the constant
and then simplify the result.
Example

( 12 x − 4y + 2 ) ÷

4=

Properties Used

12 x 4 y 2
−
+
4
4
4

1
2
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= 3x − y +

Distributivity of division over addition and
subtraction, followed by simplification.
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1.9

SITUATION 1

EXERCISES FOR ACTIVITY 1.1
Reduce the algebraic expressions by grouping like terms.
a) x + 2x + 3x
b) 12 – 5x + 4x – 8
c) 3a – 4 – a – 6
d) 2x + y + 3x – y
e) 6.2a – 5.4b – 2.8a – 0.9b
1
1
3
f) 2x + x − x +
3
2
4
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1.10 Perform the following operations.
a) (12x + 6y – 2) + (3x – 5y)

b) (12x + 6y – 2) – (3x – 5y)

d) (12x + 6y – 2) ÷ 4

e) 2 (12x + 6y – 2)
3

c) 1.5(12x + 6y – 2)

1.11 Two people made mistakes in their calculations when trying to reduce the expression 6 x + 3 .
3

Imagine that you are teaching them mathematics. In each case, show them that the answer is
incorrect by giving the variable x a value of 5 and then explain where they went wrong.
a) Frank’s calculation:

b) Nelly’s calculation:

ANSWER KEY PAGE 282
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2

6x +3
= 2x + 3.
1
3

6x + 3
=
3

2

6x 3
+
= 2 x + 0 = 2 x.
3
3
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1.12 The length of the rectangle is x units and its width is 9 units less than its length. The side length
of a square (not shown) is double the width of this rectangle. Determine the reduced algebraic
expressions that represent the following measurements.
a) The perimeter of the rectangle
x–9

b) The perimeter of the square
c) The difference between the perimeter of the square and
that of the rectangle

x

		
d) The side length of an equilateral triangle whose perimeter equals the sum of the perimeters of
the square and the rectangle.

1.13 Below is a schematic plan of a park surrounded by streets. The plan is not to scale, but it contains
three right angles. You know the length of three sides of the park. If you knew the length of the
longest unknown side, you could estimate the area of the park.
?m

a) If you estimate that the length of this long unknown side is
60 m, what is the area of the park?
52 m

28 m
b) The side may have a different measurement from what was estimated. Obviously, the area of
the park would then be different. Let x be the length (in metres) of this side. What algebraic
expression represents the area of the park in square meters?

© SOFAD - Reproduction prohibited.

82 m

c) Verify your answer by replacing x with the estimated length of 60 m.
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Concrete Blocks
AIM

SITUATION 1

ACTIVITY 1.2

• To introduce the concept of monomials
• To perform multiplications or divisions with monomials
A company manufactures concrete blocks that are used in the construction of walls and foundations.
These solid blocks are in the shape of right prisms with a rectangular base. Various sizes are available.
The following illustration shows two examples.

Figure 1.4

The dimensions of the first block are simple ratios because the height of this block is twice its
width and its length is twice its height. The second block is wider than the first, but it is not as high
or as long. Its width is 150%, its height is 75% and its length is 80% of the corresponding dimensions
of the first block.
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REMINDER
You can transform the percentages to fractions or decimal numbers to
facilitate calculations.
For example: 150 % =

150 3
75
3
= = 3 ÷ 2 = 1. 5 and 75 % =
= = 3 ÷ 4 = 0. 75 .
100 2
100 4

Let x be the width of the first block. Determine the algebraic expressions that represent the dimensions
of the two concrete blocks. Write your answers in the illustration below.
Which concrete block has a larger volume? Justify your answer.

The volume of the second block is what fraction of the volume of the first block?

17
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Assuming that its width and height do not change, what would the length of the second concrete
block have to be so that it has the same volume as the first block? Write your answer in the form of an
algebraic expression.

The information provided about the sizes of the concrete blocks allows you to express them using
algebraic expressions called monomials.

1.5x

2x

x
4x

1.5x
3.2x

Figure 1.5

Here is the reasoning behind the expressions in the illustration shown above. For the first block,
the height is the two times that of x, or 2x; its length is two times that of 2x, so 2(2x), which is 4x.
For the second block, simply convert the percentages to decimal numbers and perform the
following calculations:
Width: 1.5(x) = 1.5x

Height: 0.75(2x) = 1.5x

Length: 0.8(4x) = 3.2x

REMINDER
Volume of a right prism: Vprism = area of the base × heigth

Now calculate the volume of each block.
For the first block, find the product of x, 2x and 4x.
Volume of the first block: x (2x)(4x) = 8x 3.
Proceed in the same way for the other block.
Volume of the second block: (1.5x)(1.5x)(3.2x) = 7.2x 3.
As you can see in these calculations, factors of the same type have been grouped together. The constants
are grouped together and the variables are grouped together. This allowed you to reduce the expression
so that it contains only one constant accompanied by the variable and its exponent. Note that the results
are still monomials. They are called third degree monomials because they contain three factors that are
variables (x3 being a simplified way of writing xxx).
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In the case of a right prism with a rectangular base, this is the same as multiplying
its three dimensions.

These calculations allow you to answer the first question. Since x is a strictly positive number, the first
block has a larger volume than the second, regardless of the value of x.

18
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You can be more precise by establishing the ratio of the two volumes:
3

7. 2 xxx
= 0. 9
8 xxx

=

All occurrences of x in the numerator and in the denominator can be simplified to leave only a division
of two constants: 7.2 ÷ 8 = 0.9.
Note that the result does not depend on the value of x. This leads us to conclude that the volume of the
second block is

9
of the volume of the first block or 90% of the volume of the first block, regardless of
10

SITUATION 1

Volume of the second block = 7. 2 x
8x3
Volume of the first block

the value of variable x.

Proceed in the same way to answer the last question.
You need to find the length of a concrete block (shown below) that has the same width and height of
the second block and that has a volume equal to that of the first block, which is 8x3.

1.5x

1.5x
Figure 1.6

?

The product of the width and height is (1.5x)2.
This gives you: (1.5x)(1.5x) = 2.25x2
To determine the length of the block, simply divide 8x3 by this product.
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8 x 3 ÷ 2. 25 x 2 =

8x3
8 x xx
8x
=
=
= 3. 6 x
2. 25 xx
2. 25
2. 25 x 2

In this last calculation, all occurrences of x in the numerator and in the denominator were simplified
again. This left one x factor in the numerator. The result of 8 divided by 2.25 was rounded to the nearest
tenth. The length of the block should therefore be approximately 3.6x, which is 3.6 times the width of
the first.

Tip
By mathematical convention, you generally express the results of algebraic operations with
precision rather than with an approximation. In this case, a calculator will display the result
of 8 divided by 2.25 as: 3.5555556. This is obviously not an exact answer.
32

To obtain an exact result, you should say that the length of the concrete block is exactly x
9
rather than approximately 3.6x. For practical purposes, the result is left as a decimal.
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REMEMBER
DEFINITIONS
Word

Definition

Monomial

A number, variable, or product of a
number and one or more variables
with a positive integer exponent.
You can also say that a monomial
is an algebraic expression with
only one term.

Term
Coefficient

Degree of a
Monomial

Factor

Each element in a polynomial.
A numerical factor that multiplies the
letters of an algebraic expression.

Example
19 (number)
y 2 (variable)
–5 xy 3 (product of a number
and multiple variables)
In 3 x 2 + 5 y, 3 x 2 is the first term
and 5y is the second term.
7 is the coefficient of 7 xy
−

x3y2
1
is the coefficient of −
2
2

The sum of all the exponents of the
variables that make up the monomial.

48 has a degree of 0 because
there is no variable.
-3b has a degree of 1 because -3b = -3b1.
6 xy3 has a degree of 4 because the
exponent of x is 1 and the exponent
of y is 3, so 1 + 3 = 4.

Each expression in a multiplication.

3 × 7 = 21
The factors are 3 and 7.

To multiply monomials, simply apply the properties of associativity and commutativity for
multiplication. This allows you to group the factors by nature (all numbers together, all occurrences
of x together, etc.) and then determine the product of each group. To mentally multiple two powers
with the same base, the base being a variable or a letter, simply add the exponents. For example, x2
multiplied by x gives x3. In this result, the exponent 3 is the sum of the exponents 2 and 1.
DIVIDING A MONOMIAL BY ANOTHER MONOMIAL
To divide a monomial by another monomial, you can arrange the terms as a fraction and then
apply the properties of simplification. This is the equivalent of grouping the factors of the same
nature together and then performing the division in each group. To mentally calculate the quotient
of two powers with the same base, simply subtract the exponents. For example, x3divided by x2
gives x1 or x. The exponent 1 is the difference of exponents 3 and 2.

20
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MULTIPLYING MONOMIALS
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1.14 Note the following six algebraic and numerical expressions.
2
xy
3

–x2y

x
5

5
x

2x + 1

2

SITUATION 1

EXERCISES FOR ACTIVITY 1.2

a) Two of these expressions are not monomials. Which ones?

b) Determine the degree and coefficient of each monomial.
Monomial

Degree

Coefficient

1.15 Perform the following operations mentally.
a) (4x)(1.5x)
b) (x)(4x2)
c) (3x3)2
© SOFAD - Reproduction prohibited.

d) (4x2)(3y)
1

e) (6xy)( 2 y)
f ) (–2x2)(–xy2)

1.16 Perform the following divisions. The result may not be a monomial.
a) 6x ÷ 2x
b) 8x3 ÷ 5x
c) 10x ÷ 5x2
d) 3xy ÷ 3x
e) xy2 ÷ 2xy
f ) 4x2y ÷ (–2x)

ANSWER KEY PAGE 283

MAT-3053-EN.indb 21

21

18-11-26 21:36

1.17 The rectangle to the right is four times longer than it is wide.

x

What algebraic expression represents the side length of a
square that has the same area as this rectangle?

1.18
c

b

y

4x

The three dimensions of a box are represented by the letters a,
b and c, as shown to the left. another box, which is two times
4
higher, has a length that is 5 of the value of a. What algebraic
expression represents the width of this second box if both boxes
have the same capacity — that is, if they can contain the same
volume?

1.19 The rectangle below represents a piece of municipal land whose dimensions are in a ratio of 2 to 3.
The land is to be divided into 24 identical lots to make a community garden.
a) What monomial represents the dimensions of each of these lots?
2k

b) What expression represents the surface area of one lot?

3k

1.20 The first, smaller cube shown here has xcm edges. The second cube has edges that are two times
larger. A third cube, which is not shown, has edges that are ten times larger than the first.

1st cube:

2nd cube:

3rd cube:

b) What monomial represents the total volume (in cm3) of each cube?

x

1st cube:

2nd cube:

3rd cube:

c) Compare the areas of the two larger cubes to that of the first.
Area of the 2nd cube
=
Area of the 1st cube

Area of the 3rd cube
=
Area of the 1st cube
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a) What monomial represents the total area (in cm2) of each cube?

d) Compare the volumes of the two larger cubes to that of the first.
Volume of the 2nd cube
=
Volume of the 1st cube

22
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Volume of the 3rd cube
=
Volume of the 1st cube
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A Parking Lot
AIM

SITUATION 1

ACTIVITY 1.3

• To introduce the concept of polynomials
• To multiply or divide a polynomial by a monomial
• To find the common factor
In all parking lots, a certain number of spaces that must be reserved for people with disabilities.
These spaces are a little wider than regular spaces, but they are the same length.
Below is an example of a parking lot for 11 cars. The regular spaces are twice as long as they are wide.

Figure 1.7

Use x to represent the width of the regular parking spaces and y to represent the parking spaces for
people with disabilities. Determine the reduced algebraic expressions that represent the following
measurements:
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The length of this rectangular 11-car parking lot:
The area of this rectangular space:
Evaluate these expressions by giving the variables x and y any reasonable value.

What algebraic expression represents the area of a similar parking lot that can hold 15 cars, including
3 spaces for people with disabilities, and in which the length of each parking space is equal to the
width of a space for people with disabilities? (Draw a diagram before answering this question).

23
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Start by examining the 11-car parking lot. You can represent it using the following diagram:
2y
9x
2x

Figure 1.8

It is clear that the total length of this parking lot is 2y + 9x, which can also be written as 9x + 2y.

CAUTION!
Note that this expression has two terms. It is therefore not a monomial. However, you can
say that it is a sum of two monomials, 9x and 2y.
An algebraic expression that can be written as a sum of monomials is called a polynomial.
When a polynomial has two terms, as is the case here, you can say that it is a a binomial.

Tip
In algebra we usually try to arrange the terms of an algebraic expression in a logical order.
Sometimes there are several ways of doing this. For example, the variables can be listed in
alphabetical order as in 9x+ 2y.

This is the product of a monomial and a binomial. To perform this multiplication, simply apply the
property of distributivity of multiplication over addition, and then use what you saw in the previous
activity about multiplying monomials. This gives you:
2x(9x + 2y) = (2x)(9x) + (2x)(2y)
= 18x2 + 4xy
Note that the resulting expression is another binomial.

24

Distributivity
Multiplication of monomials
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To determine the area of the large rectangle, you have to multiply 2x(9x + 2y).
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Length of the parking space: 9x + 2y = 9 × 3 + 2 × 3.5 = 27 + 7 = 34 m.
Area of the rectangular space: 18x2 + 4xy = 18 × 32 + 4 × 3 × 3.5 = 162 + 42 = 204 m2.
Note that the width of this parking lot, which is represented by 2x, is 6 m, or 2 × 3. This gives you
34 × 6 = 204 m2. This confirms that your calculations are correct. Do the same verification if you
chose other values for x and y.

SITUATION 1

You can validate the preceding calculations by replacing x and y with numbers.
For example, suppose x = 3 m and y = 3.5 m.

To answer the next question, first draw a new simplified diagram.
The length of each
parking space is
equal to twice the
width of a space
for people with
disabilities.

3y
2y

3 spaces for
people with
disabilities

12x
12 regular spaces

The width of this large rectangle is 2y and the area is: 2y(3y + 12x) = 6y2 + 24xy.
You probably understood that you could also apply distributivity if you wanted to validate the results.
For example, by inversing the above operation, you get:
(6y2 + 24xy) ÷ (2y) =

6 y 2 24 xy
+
= 3 y + 12 x. By dividing the area of the large rectangle 6y2+ 24xy
2y
2y
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by its width 2y, you get its length.
Complete these explanations with a puzzle. The area of a 20-car parking lot is represented by the
4.5y2+ 25.5xy. Assuming that the variables have the same meaning, how many parking spaces would
there be of each category?
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To solve this puzzle, it would be helpful to know the width of the large rectangle that represents the
parking lot, but this width is not provided.

?

Area = 4.5y2 + 25.5xy

However, you can try to determine the algebraic expression that represents this width.
Examine the binomial that represents the area. Each term of this binomial has at least one y factor. In
addition, the coefficients of these terms are all multiples of 0.5. You can therefore assume that the width
of the rectangle is 0.5y. You can find the length by performing division.
(4.5y2 + 25.5xy) ÷ (0.5y) =

4. 5 y 2 25.5 xy
+
= 9 y + 51x
0.5y
0. 5 y

The length would be 9y + 51x, which corresponds to 9 space for people with disabilities and 51 regular
spaces. This is obviously too many spaces. In fact, there are exactly 3 times too many parking spaces
because it is a parking lot for only 20 cars.
The width is certainly greater than 0.5y. It should be three times greater, or 1.5y. Perform the division
with this new width.
4 . 5 y 2 25. 5 xy
+
= 3 y + 17 x
1. 5 y
1. 5 y
This gives you 3 spaces for people with disabilities and 17 regular spaces.

(4.5y2 + 25.5xy) ÷ (1.5y) =

The above reasoning allowed you to decompose an algebraic expression into a product of two factors.
In fact, by starting with the binomial 4.5y2+ 25.5xy, you discovered that it can be expressed as the
product of 1.5y and 3y + 17x. You can therefore write:

This decomposition is called finding the common factor. As its name implies, this process involves
finding the factor that is common to all of the terms of an expression. More specifically, it involves
finding the greatest common factor(s) to all of the terms. In some situations, it can be useful to transform
expressions in this way to emphasize important characteristics. In this case, by finding the common
factor 1.5y, you were able to find the dimensions of the rectangle.

26
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4.5y2 + 25.5xy = 1.5y(3y + 17x)

SITUATION 1 – Considering All the Possibilities

MAT-3053-EN.indb 26

18-11-26 21:36

REMEMBER

Word

Definition

Example

Polynomial

An algebraic expression can be
written as a sum of monomials.

3x2 – 4x + 1
5a3 + 4a – 9b + 8

A polynomial with two terms.

6x + 8
z2 + 4yz

A polynomial with three terms.

33a2 + 9ab + 12c
– b + 2ac – 4

Value of the highest degree of the
monomials that make it up.

2x + 5 has a degree of 1
c + 8c + 16 has a degree of 2

Binomial

Trinomial

Degree of a Polynomial

SITUATION 1

DEFINITIONS

2

MULTIPLYING OR DIVIDING A POLYNOMIAL BY A MONOMIAL
To multiply (or divide) a polynomial by a monomial, simply multiply (or divide) each term of the
polynomial by the monomial.
Examples:

1) (4a)(3ab + 7) = (4a)(3ab) + (4a)(7) = 12a2b + 28a

		2) (15x2y – 5xy) ÷ 5xy =

15 x 2 y 5 xy
−
= 3x − 1
5 xy
5 xy

DECOMPOSING A POLYNOMIAL BY FINDING THE COMMON FACTOR
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Decomposing a polynomial into factors means writing it as a product. One way of doing this is by
finding the common factor.
Solution

Example: 12ax2 + 15ax – 9x

Determine the greatest common factor of the
coefficients, and identify the other factors that are
common to all the terms of the polynomial.

All the terms of the trinomial
12ax2+ 15ax - 9x are divisible by 3
and have at least one x variable.

The divisor and the factors found form
the monomial that can be factored.

You can factor the monomial 3x.

The second factor is found by dividing the initial
polynomial by the monomial that has been factored.

12ax2 + 15ax – 9x = 3x (4ax + 5a – 3)
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EXERCISES FOR ACTIVITY 1.3
1.21 Determine the degree of the following polynomials. For each of them, you also need to specify
whether it is a monomial, a binomial or trinomial, and then list its coefficients.
Polynomial		

Degree

Type of polynomial

Coefficients

a) x2 – 4
b) 3xy – x + y
c) 4xyz
d) 2 – 5n + n3
e) 5a – ab2

1.22 Perform the following operations.
a) (5x)(x2 – 3x + 4) =

b) (2xy)(x + 3y) =

c) (ax – 2)(–5x) =

d) (8x2y – 2x3) ÷ (4x2) =
15ax 2 − 10ax
=
5ax
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e)

f ) (6x3 + 12x2 – 3x) ÷ (–3x) =

1.23 Decompose the following polynomials by finding the common factor.
a) 8x2 + 12x =
b) 6xy – 8x =
c) 10x3 + 5x2 =
d) 12x2y – 21xy2 =
e) 15x3 – 30ax2 + 9bx2 =

28
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1.24 The perimeter (P) of a rectangle can be expressed using the measurement of its base (b) and

h

P=b+h+b+h
Find two other equivalent ways to write this formula.
P=

P=

b

SITUATION 1

height (h). For example, you can write the following formula:

Tip
When writing formulas in geometry, the preferred format is one in which the common
factors of all the terms in the expression have been factored. This reduces the number
of operations to be performed to evaluate this expression. For example, to calculate the
perimeter of a rectangle that is 4 units by 5 units, you can add the measurements of its
sides: 4 + 5 + 4 + 5 = 18. You can also multiply its dimensions by 2 and then add the result:
2 × 4 + 2 × 5 = 18. In both cases, there are three operations. You can also add the two
dimensions and multiply them by 2; thus 2 × (4 + 5) = 18. In this case, there are only two
operations to be performed. This saves you a step in the calculation. This is why a formula
based on this approach is preferred.

1.25 The measurement of the large base and of another

b

side of the trapezoid represented to the right are
expressed as a function of its height (h) and the
measurement of its small base (b).
2.6b

© SOFAD - Reproduction prohibited.

h

0.8h

REMINDER
where A 	 : Area of the trapezoid
A=

( B + b) × h
2

B 	 : Large base
b 	 : Small base
h 	 : Height

ANSWER KEY PAGE 284
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a) Which expression represents the perimeter of this trapezoid? Express your answer as a product
of two factors.

b) Determine two equivalent algebraic expressions that can represent its area.

c) Find the perimeter and the area of the trapezoid if its small base is 8 cm and its height is 19 cm.

width of the horizontal section in millimetres. The width of the vertical section is congruent to the
width of the horizontal section.
20

Propose a formula to determine the area of this
letter as a function of x.

x
25

30
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1.26 The letter T shown here has a width of 20 mm and a height of 25 mm. The variable x represents the
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SITUATION 1

ACTIVITY 1.4
The Contour of a Pool
AIM
• To multiply two polynomials
• To perform a series of operations on polynomials
The construction standards for building an in-ground
swimming pool in a given municipality state that it must
be completely surrounded by a walkway with a non-slip
surface. The width of this walkway must be at least
1.2 m wide.
The minimum size of land required for building such a
pool, including the surrounding walkway, depends on the
dimensions of the pool.

Pool
Walkway
Figure 1.9

Determine the minimum size of land required in square metres for a 4 m x 8 m swimming pool.

© SOFAD - Reproduction prohibited.

In this case, what is the surface area covered by the walkway?

If the dimensions of the pool were changed, would your previous answers change?
Perform your calculations again for a 5 m by 10 m pool.

A formula could simplify the calculations if you have to consider different cases. To find this formula,
assume that the pool has a width of x metres and a length of y metres.
Draw a diagram to represent this situation.

31
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What algebraic expression represents the minimum size of land required for building this pool and
walkway? Which reduced expression represents the area of the land?

Which reduced expression represents the area of the walkway only?

How can you validate your last answer? Explain your procedure.

DID YOU KNOW?
You could analyze this situation using a spreadsheet. Here is an example of the worksheet used to
determine the area of the walkway for various pool dimensions.

2
3
4
5
6
7
8

C
D
Total Dimensions
Width
Length
(m)
(m)
6.4
11.4
6.4
12.4
6.4
13.4
7.4
10.4
7.4

E
Pool
(m2)
35
40
44
40

F
Area
Total
(m2)
72.96
79.36
85.76
76.96

G
Walkway
(m2)
36.96
39.36
41.76
36.96

When you enter numbers in columns A and B, the corresponding values in the other columns are
automatically calculated by the software. For example, in the eighth row, a pool with a width of 5 m was
entered in column A. The total width (swimming pool + walkway) then automatically appeared in column
C. Similarly, if you enter a length in column B, the total corresponding length would appear in Column D.
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1

A
B
Dimensions of the Pool
Width
Length
(m)
(m)
4
9
4
10
4
11
5
8
5

Of course, to create this type of worksheet, you have to tell the software how to calculate the result
of each column from C to G. For example, by clicking on cell C8, you can see the following formula:
= A8 + 2.4 . (This is in fact the formula C8 = A8 + 2.4, but 3the name of the cell on left is not entered.)
Can you describe the formulas used in cells D8 to G8? For more information, refer to the Taking It
Further section.
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1.2

8

1.2

1.2

The surface area of the in-ground pool, including the
walkway, is 6.4 m × 10.4 m = 66.56 m2.

4

To obtain the area of the walkway only, simply subtract the
surface area of the pool, which is 8 m × 4 m = 32 m2, from
the total area of the land (pool and walkway).

1.2
Figure 1.10

1.2

8

1.2

The area of the walkway is therefore
66.56 m2 - 32 m2= 34.56 m2.
Note that you also could have found the area of the
walkway by breaking it into rectangles and squares, as in
Figure 1.11. In this case, you get:

1.2
4

2 × (1.2 m × 4 m) + 2 × (1.2 m × 8 m) + 4 × (1.2 m × 1.2 m) =
9.6 m2 + 19.2 m2 + 5.76 m2 = 34.56 m2

1.2

The same reasoning applies if the pool measures 5 m by
10 m. In this case, you have a piece of land that is 91.76 m2
and a walkway that is 41.76 m2.

Figure 1.11

1.2
1.2
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It seems obvious that you need to add 2.4 m to each of
the measurements of the pool to obtain the minimum
dimensions of the land needed. The measurements being
sought are therefore 6.4 m by 10.4 m.

SITUATION 1

Return to the initial situation. Figure 1.10, in which all of the measurements shown are in metres,
represents this situation.

x

y

1.2

Now consider the case where the dimensions of the pool
are represented by x and y. Apply the same approach.
The width of the land will be x + 2.4 and its length will
be y + 2.4.
Area of the land: (x + 2.4 )(y + 2.4).

1.2

This is a multiplication of two binomials.
How can this expression be reduced?

Figure 1.12

CAUTION!
In the same way that the expression (10 + 5) × (10 + 2) is not equal to 100 + 10 ,
the expression (x + 2.4 )(y + 2.4) is not equal to (x)(y) + (2.4) (2.4)!
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One way of doing this is to apply distributivity of multiplication over addition several times. Start by
distributing the factor (y + 2.4) to each term of the binomial x + 2.4.
(x + 2.4) (y + 2.4) = (x)(y + 2.4) + (2.4)(y + 2.4)
To finish, simply perform the two multiplications to the right of the equal sign by distributing the
monomials to each term of the binomials.
(x + 2.4)(y + 2.4) = (x) (y + 2.4) + (2.4) (y + 2.4)
= (x)(y) + (x)(2.4) + (2.4)(y) + (2.4)(2.4)
Note that you get 4 products of monomials at the end of this process. You can see that each term of the
first binomial x + 2.4 must multiply each term of the second binomial y + 2.4.
You can represent these different multiplications with the following simplified diagram:
(x + 2.4)(y + 2.4) = (x)(y) + (x)(2.4) + (2.4)(y) + (2.4)(2.4)
By performing the four multiplications of monomials, you get: (xy + 2.4x + 2.4y + 5.76) m2.
This expression represents the total area of the land. All you need to do is subtract the area of the pool,
xy, to represent the area of the walkway only.
This gives you: (xy + 2.4x + 2.4y + 5.76) – (xy) = (2.4x + 2.4y + 5.76) m2.
Note that you could also find this expression by decomposing the walkway into rectangles, as was done
on the previous page for the 4 m x 8 m pool.
1.2
1.2
y
In this case, you would obtain the same polynomial:
1.2
2
2
2 × (1.2x) + 2x(1.2y) + 4 × (1.2 ) = (2.4x + 2.4y + 5.76) m .

1.2

Tip

Figure 1.13

To validate an answer, a good strategy would involve checking whether you get the same
result using another approach.
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x

To validate this answer, you could also replace the variables with numbers. For example, by taking
x = 5 and y = 10, you get: 2.4(5) + 2.4(10) + 5.76 = 12 + 24 + 5.76 = 41.76 m2. A 41.76 m2 walkway is
indeed what was found previously for a 5 m by 10 m pool.
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REMEMBER
To multiply to polynomials, simply apply the distributivity of multiplication over addition
several times. This is the equivalent of multiplying each term of the first polynomial with
the terms of the second polynomial. Sometimes the resulting expression can be reduced
by grouping the like terms together.
Example: (3x + 5)(2x + 3) = (3x)(2x) + (3x)(3) + (5)(2x) + (5)(3)
		

= 6x2 + 9x + 10x + 15

		

= 6x2 + 19x + 15

SITUATION 1

MULTIPLYING TWO POLYNOMIALS

Distributivity
Multiplications of monomials
Reduction

Any expression raised to the second power is equal to the product of the expression by itself.
The square of a binomial is therefore essentially the product of two identical binomials.
Example:

(4x – 3)2 = (4x – 3)(4x – 3)

Definition of square

		= (4x)(4x) + (4x)(–3) + (–3)(4x) + (–3)(–3)
		= 16x2 – 12x – 12x + 9

Distributivity
Multiplications of monomials

		= 16x2 – 24x + 9

Reduction

CAUTION!
As shown in the previous example, (4x – 3)2 is not equal to (4x)2 + ( –3)2, which
would give 16x2 + 9. Exponentiation is not an operation that is distributive over
addition or subtraction.
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PERFORMING A SERIES OF OPERATIONS ON POLYNOMIALS
Some situations can be described by a series of operations on polynomials. In such cases, you must
take into account the order of operations as well as their properties, particularly by performing
the multiplications and divisions before the additions and subtractions.
Example: The area of a walkway is given by the expression (2x + 2)(x + 2) – (2x)(x). To reduce this
expression, you have to perform the two multiplications before the subtraction.
(2x + 2) (x + 2) – (2x)(x) = (2x2 + 4x + 2x + 4) – (2x2)
		 = 2x2 + 4x + 2x + 4 – 2x2
		 = 6x + 4
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EXERCISES FOR ACTIVITY 1.4
1.27 Perform the following multiplication by justifying each step in your calculation with the properties
of the operations used.
Calculations

Properties used

(2x – 5y)(3x + y)

1.28 Frank is installing square tiles on a perfectly rectangular floor. Starting from the left wall and working
toward the right, Frank places 8 rows of tiles and adds a final of tiles cut to 9 cm. Each row has 12 full
tiles, plus a portion of a tile 4 cm wide. The diagram below describes the situation by showing where the
whole tiles and the cut tiles are placed. The variable x represents the side of the tiles in centimetres.
a) Which algebraic expressions represent the dimensions of the floor?
8x

9

b) Which reduced expression represents the area of the floor?
12x

c) Evaluate each of the expressions found in a) and b) if x= 30 cm.

Whole
tiles
Cut
tiles
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4

1.29 Perform the following multiplications.
a) (x + 6)(2x – 1)

b) (5x + 3)(3y + 5)

c) (6x – 5)(6x + 5)
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1.30 The dimensions of the two rectangles and the square shown below are expressed as a function of

x

2x – 1

x+2

x+4

SITUATION 1

the width of the first rectangle. The three figures are placed in ascending order based on their area.

x+1
Answer the first two questions using a reduced polynomial.
a) By how much is the area of the square larger than the area of the first rectangle?

b) By how much is the area of the second rectangle larger than the area of square?
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c) Knowing that x = 1.2, determine the dimensions of the three figures, then verify your answers in
a) and b).

1.31 Josie wants to increase each of the dimensions of her garden by 2 m. Which algebraic expression
represents the increase in the area of her garden if its dimensions before making it larger were x
metres and y metres? (Suggestion: Draw diagrams of the garden before and after it is enlarged.)
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ACTIVITY 1.5
Two Systems of Measurement
EXPLORATION
AIM
• To introduce the units of area and volume in the imperial system
• To convert measurements of area or volume from one system of units to another
Return to the diagram of the tennis court that was introduced at the beginning of this learning situation.
In the Exploration Activity, you calculated the area of this surface in square yards and in square feet.
You also determined the dimensions of the court in metres.

9

12

6

7

7

6

Figure 1.14

What is one square yard in square metres? Explain your approach.

To the nearest unit, how many square feet are in a square metre?

A court with a synthetic surface is built on a concrete slab that is approximately 4 inches thick, which
1
is about of a foot. What would be the volume of this slab for the court shown above? Express your
3
answer in cubic feet and cubic yards.
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Determine the area of the surface in square metres.

Express this volume in cubic metres.
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SITUATION 1

In exercise 1.3 of the Exploration Activity, you probably found that the area of the tennis court is 312 y2
or 2808 ft2. In Exercise 1.4, we estimated that the dimensions of the court, when rounded to the nearest
metre, are 11 m x 24 m. The more accurate values, rounded to the nearest millimetre, are 10.973 m x
23.774 m.
Based on an estimate of the dimensions of the court, you can conclude that its area is approximately
264 m2, or 11 × 24. (A calculation with more accurate values would give you 260.87 m2.)
Knowing that 312 y2 is approximately 264 m2, you can use proportional reasoning to establish an
equivalence between these two units of measurement for the area.

CAUTION!
Some equivalences between units are exact (=), while others are approximate (≈).
You need to know how to differentiate between the two.

312 v2 ≈ 264 m2
÷ 312

This gives you: 264 m2 ÷ 312 ≈ 0.846 m2.
÷ 312

1 v2 ≈ ? m2

A calculation with more accurate values would give you 0.836.
This result therefore allows you to state that: 1 v2 ≈ 0.84 m2.

Furthermore, knowing that 1 yd2= 9 ft2, you also have the following equivalence: 9 ft2 ≈ 0.84 m2.
The same reasoning can be applied to find the number of square feet in a square metre.
9 ft2 ≈ 0.84 m2
÷ 0.84

This gives you: 9 ft2 ÷ 0.84 ≈ 10.7 ft2.
÷ 0.84

? ft ≈ 1 m

© SOFAD - Reproduction prohibited.

2

2

Rounding this number to the nearest unit gives you 11.
1 m2 therefore contains a little less than 11 ft2.

These equivalences could have been found using another approach.
Examine the following diagram.

0.9144 m

1 yd
1 yd

0.9144 m

Figure 1.15

It is clear that the area of a square with the side length of one yard does not change if you express its
dimensions in metres. In the Exploration Activity, you saw that one yard is precisely 0.9144 m.
Use a calculator to determine the area of the second square.
Complete the following equivalence by rounding to the nearest thousandth: 1 v2 ≈

m2.
39
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Tip
By multiplying two lengths in metres, the result is always a size in square metres. This property can be represented
by the equality m × m = m2. The rules of exponents applied to units of measurement as well as to variables. You can
also see that m2× m = m3 (multiplying square metres by metres always results in cubic metres). This rule applies to
any unit of measurement, both in the imperial system and international system (cm × cm = cm2; ft2× ft = ft3
or even dm3÷ dm2 = dm). However, it should be noted that these units of measurement are not
variables. If you raise x cm to the second power, you get x2 cm2. In this expression, x2 represent
the number, whereas cm2 represents a unit of measurement, such as a square with a slight
length of 1 cm.

With a calculator, you should have obtained 0.836 m2, which confirms what has already
been found. Apply the same reasoning to determine an equivalence between cubic yards
and cubic metres.

1 yd

0.9144 m

0.9144 m

1 yd
1 yd

0.9144 m

Figure 1.16

Use a calculator to determine the volume of the second square.
m3.

You can use the last equivalence to determine the volume of a concrete slab in cubic metres.
First calculate this volume in cubic feet. The tennis court has an area of 2808 ft2. The thickness
1
of the slab is ft. To obtain its volume (in ft3), simply multiply these two
3

numbers: 2808 × 1 = 936. The volume of the slab is therefore 936 ft3.

3 ft

3

To express the measurement in cubic yards, you must first observe that
1 yd3 = 27 ft3, as shown in the illustration to the right of a cube with a 1-yd
edge that has been divided into 27 cubes with 1-ft edges. To express
the volume of the slab in cubic yards, simply divide it by 27. You get
936 ÷ 27 = 34 2 ≈ 34.7 . The slab therefore has a volume of 34.7 yd3.
3

3 ft
3 ft
Figure 1.17
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Complete the following equivalence by rounding to the nearest thousandth: 1 yd3 ≈

All you need to do is determine the volume in cubic metres.
Since 1 yd3 ≈ 0.765 m3, as you probably found above, you get:
34.7 × (1 yd3) = 34.7 × (0.765 m3) ≈ 26.5. The slab therefore has
a volume of approximately 26.5 m3.
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REMEMBER
In the imperial and international systems, the units of measurement for area and volume
are derived from the units of measurement for length. This makes it possible to establish
equivalences between these units, based on already known equivalences between the
units of measurement for length.

SITUATION 1

UNITS OF MEASUREMENT FOR AREA AND VOLUME

Example 1: Since it has a length of 1 yard which equals 3 feet in the imperial system, you can
deduce the following equivalences for area and volume.
1 yd2 = (3 ft)2 = 9 ft2

1 yd3 = (3 ft)3 = 27 ft3

3 ft

3 ft

3 ft
Figure 1.18

3 ft
3 ft

Example 2: In the international system, you can use the same reasoning to deduce that
1 m2 = (10 dm)2 = 100 dm2, while 1 m3 = (10 dm)3 = 1000 dm3.
Example 3: You can also establish equivalences between the units of area and volume in both
systems. In fact, since 1 in = 2.54 cm, you can deduce that 1 in2= (2.54 cm)2 ≈ 6.5 cm2
and 1 in3 = (2.54 cm)3 ≈ 16.4 cm3.
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Here are some equivalences between units of area and volume for both systems that can be
deduced with this type of reasoning.
Units of Measurement for Area

Units of Measurement for Volume

1 yd2 ≈ 0.84 m2
1 ft2 ≈ 9.3 dm2
1 in2 ≈ 6.5 cm2

1 yd3 ≈ 0.765 m3
1 ft3 ≈ 28.3 dm3
1 in3 ≈ 16.4 cm3
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REMEMBER
CONVERTING MEASUREMENTS OF AREA OR VOLUME
To convert a measurement of area or volume from one system of units to another,
simply apply logical reasoning based on one or more equivalences between the
relevant units.
Example:
A real estate agent has been hired to sell a condominium with a living space of 1500 ft2.
What is this measurement in square metres?
Knowing that 1 ft2 ≈ 9.3 dm2, you can convert this measurement in square decimetres.
1500 ft2 = 1500 × (1 ft2) ≈ 1500 × (9.3 dm2) = 13 950 dm2.
Since 1 m2 = 100 dm2, simply divide the number of square decimetres by 100 to obtain the
measurement in square metres.
13 950 dm2 = (13 950 ÷ 100) m2 = 139.5 m2.
The condominium has approximately 140 m2 of living space.

Tip
There are several ways to express an equivalence between units of measurement.

The link between the conversion rate and the
equivalence is illustrated in the diagram to the left.

× 9.3 dm2/ft2
1 ft2 ≈ 9.3 dm2
× 1500
1)
2)

× 1500
1500 ft2 ≈ ? dm2
× 9.3 dm /ft
2

There are therefore two methods for obtaining the
area in square decimetres:
9.3 dm2 × 1500 = 13 950 dm2.
1500 ft2 × 9.3 dm2/ft2 = 13 950 dm2.

2
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• As an equality (approximate or not): 1 ft2 ≈ 9.3 dm2.
• As a conversion rate: 9.3 dm2/ft2 (read 9.3 square decimetres per square foot).
• As a formula: A (dm2) ≈ 9.3 × A (ft2).

As for the formula, it allows you to see that the area in square decimetres A (dm2)
is obtained by multiplying the area in square feet by 9.3. Note that to make the
conversion in the opposite direction; that is, to obtain an area in square feet from
an area in square decimetres, you have to divide by 9.3.
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SITUATION 1

EXERCISES FOR ACTIVITY 1.5
1.32 You know that there are 12 inches in a foot and 36 inches in a yard.
a) How many square inches are in a square foot?
In a square yard?
b) How many inches are in a cubic foot?
In a cubic yard?

1.33 Complete the following equations.
a) 1 m2

=

(

cm)2

=

cm2

b) 1 km2

=

(

m)2

=

m2

c) 1 m3

=

(

dm)3

=

dm3

d) 1 hm3

=

(

m)3

=

m3

1.34 The mile is another unit of length in the imperial system and is used to measure long distances.
One mile equals 1760 yards or 5280 feet.
a) Knowing that 1 ft ≈ 30.5 cm, what is 1 mile in kilometres?

b) Estimate the area of a square with a side length of 1 mile
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in square yards:

in square kilometres:

c) Québec has an area of 1 667 441 km2. It is three
times the size of France. According to a U.S. website,
the area of the United States is 3 717 813 square miles.
How many times can Québec fit in the territory of the
United States?
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1.35 Sophia must buy soil to lay out a rectangular garden 4 m by 6 m. A neighbour has some for sale
at $26 per cubic yard, taxes included. The quantity purchased must be an integer in cubic yards.
Knowing that she must spread a thickness of approximately 15cm of soil over the entire surface of
the garden, how much money will she have to spend?

1.36 Eric has opened a small restaurant. The floor in the dining room is a square with a side length of 24 ft.
Fixed decorative items occupy a surface of approximately 25 fti2. The remaining space represents the
floor space available for customers. Based on current regulations, the maximum capacity of a restaurant
is one person for every 1.2m2 of free floor space. What is the maximum capacity of Eric’s restaurant?

1.37 How many litres of water can an aquarium contain if it has a 6 ft x 2 ft rectangular base and a height
of 4 ft?

REMINDER

1.38 In the past, to measure the area of agricultural land, the imperial system unit of measurement
called an “acre” was used. One acre is equal to the area of a 22 yd x 220 yd rectangular field.
The international system uses hectares instead. One hectare equals 1 hm2.
a) Compare the acre and the hectare. Which of these units is larger?
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One litre is equal to the capacity of a cubic container with a side length of 1 dm,
or: 1 L = 1 dm3

b) A 90 acre piece of land is for sale. Express this measurement in hectares.
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In Activity 1.4, we mentioned that a spreadsheet is a handy tool for analyzing situations in which many
numerical possibilities must be considered. This is not surprising given that a spreadsheet functions
based on the use of variables and algebraic expressions.
Consider the following situation.
x

Gaby wants to increase the size of her square sandbox by adding the same
length to all four sides. She does not know the current dimensions of this
square or by how much it will be enlarged, but she would like to analyze
different options. She wants to know by how much the area of the original
square will be enlarged so that she can determine how much sand she will
need.

SITUATION 1

Taking It Further – Spreadsheets

y

x

y

In the diagram to the right, x represents the side length of the initial square,
and y represents the length added.
Here is how Gaby could represent this situation in a spreadsheet.

1
2
3

A

B

Side Length of the
Initial Square

Length Added

2

0.5

4

C

D

Side Length of the
Area of the
Enlarged Square Enlarged Square

E

F

Area of the
Initial Square

Difference

= A4 + B4

5
6
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Cells A4 and B4 contain the possible values of the side length of the initial square and the length added.
In cell C4, the formula for calculating the side length of the large square was entered. You can also enter
formulas in the other cells.
D

E

F

Area of the enlarged square

Area of the initial
square

Difference

= C4 * C4

= A4 * A4

= D4 – E4

Below is the result of the calculations performed by the software.

1
2
3
4

A

B

Side Length of the
Initial Square

Length Added

2

0.5

C

D

Side Length of the
Area of the
Enlarged Square Enlarged Square
2.5

6.25

E

F

Area of the
Initial Square

Difference

4

2.25

5
6
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All of these formulas can be easily copied to the cells in the rows below. In this case, the software
automatically adjusts the formulas by changing the row number. In two clicks, you can obtain a table
that allows you to consider different possible values entered in columns A and B.
Example:

1
2
3
4
5
6
7

A

B

Side Length of the
Initial Square

Length Added

2
2
2.5
2.5

0.5
0.4
0.8
1.2

C

D

Side Length of the
Area of the
Enlarged Square Enlarged Square
2.5
2.4
3.3
3.7

E

F

Area of the
Initial Square

Difference

4
4
6.25
6.25

2.25
1.76
4.64
7.44

6.25
5.76
10.89
13.69

1.39 Using only the x and y variables as previously defined, describe the contents of each column of this
spreadsheet. If possible, reduce the algebraic expressions obtained.
Column A:

Column D:

Column B:

Column E:

Column C:

Column F:

1.40 Write this formula in the rectangle below using the appropriate symbols for a spreadsheet.

1
2
3
4
5
6
7

A

B

C

Side Length of the
Initial Square

Length Added

Difference in the
Area for the Two
Squares

2
2
2.5
2.5

0.5
0.4
0.8
1.2

=

1.41 Write the formula in a different way that would also directly calculate the difference of the areas in
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You can verify your answer by entering the formula in a spreadsheet and copying it to every cell
after column C. You should get the same values as those listed in column F in the example above.

the spreadsheet.
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1.42 The area of a disc can be expressed as a function of its radius r based on
the formula A = πr2. In this formula, the Greek letter π (read pi) represents
a number that is approximately equal to 3.1416.

r

SITUATION 1

INTEGRATION EXERCISES

a) Is the expression πr2 a monomial? Justify your answer.

b) What is the degree of this expression?

What is its coefficient?

The radius of a disc is equal to half of its diameter. This relationship is described by r =

d
.
2

c) Express the area of a disc as a function of its diameter d.
d) In the formula you just found, is the expression to the right of the equal sign a monomial?
If yes, what is its degree, and what is its coefficient?

1.43 The company that was mentioned in Activity 1.2 also makes hollow concrete blocks like the one
shown below. The two openings extend from the top to the bottom of the block and are identical.
The concrete around these openings has the same thickness on all sides.
Top view
2x

4x
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y
x

y

y

y

4x
The volume of this hollow block can be calculated by subtracting the volume of the two
openings from the volume of the solid block, which is equal to the following expression:
⎛
⎛ 4 x − 3a ⎞
⎞
8 x 3 − 2 ( x − 2a )
2x .
⎝
⎝ 2 ⎠ ( )⎠
Reduce this expression and then decompose the polynomial obtained into factors.
⎜
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⎜

⎟

⎟
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1.44 The diagram below shows the three sections of a rectangular in-ground swimming pool. The first
figure is a cross-sectional view of the different depths of the pool. First there is a shallow section,
followed by an increasingly deeper section and then the last section, which is two times deeper
than the first section.
The depth of the water (in feet) in the first section is represented by x, while y represents the length
of this section (in feet).
The second figure is a top view of the swimming pool.
You can see that the width of the pool is triple the
length of the first section, or 3y.
a) What polynomial represents the volume of water
the pool contains?

1

2

3
2x

y

5x

y

3y

b) Determine the amount of water in this pool
(in cubic feet) if x = 4 and y = 5.

d) To maintain the heat of the water, the surface of the pool can be entirely covered with the pool
cover. What is the area of this pool cover in square metres?
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c) Determine the capacity of the pool in litres.
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SITUATION 1

SUMMARY ACTIVITY
Planning the Construction
of a Tennis Facility
You are now able to perform the task described at the beginning of this learning situation. Here is a
reminder of some data and the task to be completed.
• The municipal tennis facility will have four courts. It will be enclosed by a fence equipped with
windbreak netting.
• The distance a between the baseline of the courts and the fence is at least 5.5 m. The distance b
between the courts and between the fence and the courts at both ends of the facility is at least 3.5 m.
• Each tennis court is 24 m x 11 m.
• For each court, a tennis net supported by a pole specifically designed for this purpose will be
required. Price for a net and a pair of poles: $ 840.
• The price of the fence depends on its height and length. The price can be expressed based on the area
of its chain-link (poles and structure included). This represents $60 per square metre of chain-link.
• The windbreak netting is 6 feet high and costs $1.80 per square foot.
• The synthetic surface of the facility costs $70 per square metre.

© SOFAD - Reproduction prohibited.

All prices include the taxes. To simplify, assume that the fence has a height of 12 ft. In all of your
estimates, you can consider that one foot equals 3 m, therefore 1 ft2 ≈ 0.09 m2.

YOUR TASK
Use a table to estimate the cost of building a four-court tennis facility based on the different
possible values for variables a and b.
49

MAT-3053-EN.indb 49

18-11-26 21:36

1.45 Draw a diagram that represents a 4-court facility. Write the algebraic expression that represents the
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dimensions (length and width) of the facility.
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1.46 To make it easier to solve the problem, you must plan your approach. Complete the table below by

Steps
1. Convert all measurements into metres or
square metres.

Your Calculations

SITUATION 1

using the minimum values for variables a and b; in other words, a = 5.5 m and b = 3.5 m.

2. Estimate the cost of nets and poles.

3. Estimate the cost of the fence.
Calculate the perimeter of the field.
Calculate the area of the mesh in the fence.
Estimate the cost.
4. Estimate the cost of the windbreak netting:
Calculate the area of the windbreak netting:
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Estimate the cost.

5. Estimate the cost of the area of the field.
Calculate the area of the field.
Estimate the cost.

6. Estimate the total cost.

ANSWER KEY PAGE 287
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1.47 a) Using the variables a and b instead of the numbers 5.5 and 3.5, determine the algebraic
expression that represents the cost of each element in the four-court tennis facility.

1.48 Make sure that the algebraic expressions you found are adequate. How can you verify your
solutions? Provide at least one example using the cost of the fence.

© SOFAD - Reproduction prohibited.

b) If the cost of the surface for a three-court tennis facility is equal to the expression
560ab + 4620a + 6720b + 55440 , determine the algebraic expression representing the
difference in cost for the two surfaces.
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1.49 Write the report that you would submit to the mayor of the municipality to complete the task

Report for the Mayor

A

B

C

D

2

Distance from the
Distance Between Cost of the Nets
Baseline to the
Cost of the Fence
the Courts
and Poles
Fence
4
3

6

G

Cost of the
Netting
(windbreak)

Cost of the
Facility’s Surface

Total Cost

(m)
5.5
10

(m)
3.5
5

($)

($)

($)

($)

($)
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7

F

Estimate of the Cost of a Four-Court Facility

1

5

E

SITUATION 1

assigned to you. Use the spreadsheet table below. You must provide two relevant examples of
what the tennis facility would cost based on the proposed values of a and b in the table.

ANSWER KEY PAGE 288

MAT-3053-EN.indb 53

53

18-11-26 21:36

List of New Knowledge

Definitions (p. 20, 27)

CONSTANT

A value that does not change
(usually associated with a
numerical value).

MONOMIAL

A number, variable, or product
of a number and one or more
variables with a positive integer
exponent.
You can also say that a monomial
is an algebraic expression with
only one term.

Example
In the example above,
the constant is -9.
19 (number)
y2 (variable)
–5 xy 3 (product of a number and
multiple variables)
x Is a monomial, but not 8
x
8

Each element in a polynomial.

In the example above, 2 x3 is the
first term, -5x2 is the second term
and 8x is the third term.

COEFFICIENT

The numerical factor of a
monomial.

7 is the coefficient of 7 ab.

DEGREE OF A
MONOMIAL

The sum of all the exponents of
the variables that make up the
monomial.

48 is the degree 0.
-3b is degree 1.
6xy is degree 2.

POLYNOMIAL

An algebraic expression can be
written as a sum of monomials.

2 x 3 − 5x 2 + 8 x − 9

BINOMIAL

A polynomial with two terms.

6x + 8

TRINOMIAL

A polynomial with three terms.

33a 2 + 9ab + 12c

DEGREE OF A
POLYNOMIAL

Value of the highest degree of
the monomials that make it up.

2 x + 5 is degree 1.
c 2 + 8c + 16 is degree 2.

TERM

54
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SITUATION 1

Algebraic operations (p. 13, 14)
Operation

Example

MULTIPLYING MONOMIALS

4 ab5 × 3ac = 12a 2b5 c

DIVIDING A MONOMIAL BY
ANOTHER MONOMIAL

15 x 3 ÷ 5 x 2 =

MULTIPLYING A MONOMIAL
BY A POLYNOMIAL

2x2(3x + 5) = 2x2(3x) + 2x2(5) = 6x3 + 10x2

DIVIDING A POLYNOMIAL
BY A MONOMIAL
MULTIPLYING TWO BINOMIALS

FINDING THE COMMON
FACTOR

15 xxx
= 3x
5 xx

(12ax − 4 x 2 ) ÷ ( 4 x ) =

12ax 4 x 2
−
= 3a − x
4x
4x

(4x + 5)(3x + 2) = (4x)(3x) + (4x)(2) + (5)(3x) + (5)(2)
= 12x2 + 8x + 15x + 10
= 12x2 + 23x + 10
30x2y – 20xy = 10xy(3x – 2)

Converting measurements of area and volume
from one unit to another (p. 42)
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In the international system
Equivalences between units of area and volume in the imperial system can
be determined from the equivalences between units of length in this system.
For example, knowing that 1 m = 10 dm, you can deduce that 1 m2 = (10 dm)2
= 100 dm2. In the same way, you can deduce that 1 m3 = (10 dm)3 = 1000 dm3.
In the following table, the units of area in the international system are placed in
ascending order, with each unit being 100 times greater than the previous unit.
× 100

mm2

× 100

cm2

÷ 100

× 100

dm2

÷ 100

× 100

m2
÷ 100

× 100

dam2
÷ 100

× 100

hm2
÷ 100

km2
÷ 100

In the following table, each unit of volume is 1000 times greater than the previous
unit.
× 1000

mm3
÷ 1000

× 1000

cm3
÷ 1000

× 1000

dm3

× 1000

m3
÷ 1000

× 1000

dam3
÷ 1000

÷ 1000

× 1000

hm3

km3
÷ 1000

55

MAT-3053-EN.indb 55

18-11-26 21:36

In the imperial system (p. 41)
The basic unit in this system is the yard (yd) which is subdivided into feet (ft)
and inches (in).
Here are a few equivalences between the usual units of measurement in the
imperial system.
Length

Area

Volume

1 yd ≈ 3 ft

1 yd2 = 9 ft2

1 yd3 = 27 ft3

1 ft = 12 in

1 ft2= 144 in2

1 ft3= 1728 in3

From one system to the other

Length

Area

Volume

1 yd = 0.9 m

1 yd2 ≈ 0.84 m2

1 yd3 ≈ 0.765 m3

1 ft ≈ 3 dm

1 ft2 ≈ 9.3 dm2

1 ft3 ≈ 28.3 dm3

1 in ≈ 2.5 cm

1 in2 ≈ 6.5 cm2

1 in3 ≈ 16.4 cm3

You must now complete SCORED ACTIVITY 1.
Once you have finished, return the completed activity to your teacher or
submit it to your tutor as instructed.
If you have not received the scored activities, you can, download them from
the SOFAD website at portailsofad.com under “Scored Activity 1.”
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Here are a few equivalences between the usual units of measurement in both systems.
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