
IN  C OMPLI ANCE 

WITH THE NEW

PROGRAM 

OF STUDY 

8820-01Printed in Québec

ISBN 978-2-89798-029-0

The SOLUTIONS learning approach is based on 
the acquisition of all the prescribed mathematical 
knowledge in a problem-solving context. The learning 
sequence that supports this approach is as follows:

Inductive and deductive questions give meaning 
to the knowledge and strategies to be acquired. 
The learning guides offer a multitude of simple 
exercises and more complex tasks to meet the needs 
expressed by learners and teachers. Additional 
resources are also available on portailsofad.com.

Components of the SOLUTIONSseries:

• Learning guide: print and PDF versions;

• Teaching guide (PDF);

• Videos on situational problems;

• ICT activities: GeoGebra, graphing calculator;

• Scored activities;

• Answer keys.

PRESENTATION OF A
SITUATIONAL PROBLEM

EXPLORATION
OF PROBLEM

KNOWLEDGE
ACQUISITION

PROBLEM-SOLVING

CONSOLIDATION
OF LEARNING

M
T

H
-

5
1

5
0

-
2

D
B

E
M

A
T

H
EM

A
T

IC
S

O
P

TIM
IZATIO

N
IN

 A
 G

E
N

E
R

A
L

 C
O

N
TE

X
T

R
ÉSO

LU
TIO

N
R

ÉSO
LU

TIO
N

RÉSOLUTIONRÉSOLUTIONRÉSOLUTIONRÉSOLUTION

C
S

T

LEARNING GUIDE

DBEMATHEMATICS

MTH-5150-2 CST

RÉSOLUTIONRÉSOLUTION

The SOLUTIONS series covers all the courses in the Diversified 
Basic Education Program, including the Secondary V Cultural, 
Social and Technical (CST) and Science (Sci) options.

ALGEBRAIC
AND GRAPHICAL
MODELLING
IN A GENER AL C ONTE X T 2

LEARNING GUIDE

DBEMATHEMATICS

MTH-5151-1 CST

IN  C OMPLI ANCE 

WITH THE NEW

PROGRAM 

OF STUDY 

A
LG

EB
R

A
IC A

N
D

 G
R

A
P

H
ICA

L M
O

D
ELLIN

G
IN

 A
 G

E
N

E
R

A
L

 C
O

N
TE

X
T

 2

RÉSOLUTIONRÉSOLUTION

VOTE DISTRIBUTION
MODELS AND RANDOM
EXPERIMENTS
IN A GENER AL C ONTE X T

VOTE DISTRIBUTION
 M

ODELS AN
D RAN

D
OM

 EXPERIM
ENTS

IN
 A

 G
E

N
E

R
A

L
 C

O
N

TE
X

T

RÉSOLUTIONRÉSOLUTION
LEARNING GUIDE

DBEMATHEMATICS

MTH-5152-1 CST

IN  C OMPLI ANCE 

WITH THE NEW

PROGRAM 

OF STUDY 

G
EO

M
ETR

IC R
EP

R
ESEN

TATIO
N

IN
 A

 FU
N

D
A

M
E

N
TA

L
 C

O
N

TE
X

T
 2

RÉSOLUTIONRÉSOLUTION
LEARNING GUIDE

DBEMATHEMATICS

MTH-5173-2 SCI

GEOMETRIC
REPRESENTATION
IN A FUNDAMENTAL C ONTE X T 2

VOLUME 1

IN  C OMPLI ANCE 

WITH THE NEW

PROGRAM 

OF STUDY 

G
EO

M
ETR

IC R
EP

R
ESEN

TATIO
N

IN
 A

 FU
N

D
A

M
E

N
TA

L
 C

O
N

TE
X

T
 2

RÉSOLUTIONRÉSOLUTION
LEARNING GUIDE

DBEMATHEMATICS

MTH-5173-2 SCI

GEOMETRIC
REPRESENTATION
IN A FUNDAMENTAL C ONTE X T 2

VOLUME 2

IN  C OMPLI ANCE 

WITH THE NEW

PROGRAM 

OF STUDY 

2 VOLUMES

O
P

TIM
IZATIO

N
IN

 A
 FU

N
D

A
M

E
N

TA
L

 C
O

N
TE

X
T

RÉSOLUTIONRÉSOLUTION
LEARNING GUIDE

DBEMATHEMATICS

MTH-5170-2 SCI

OPTIMIZATION
IN A FUNDAMENTAL C ONTE X T

IN  C OMPLI ANCE 

WITH THE NEW

PROGRAM 

OF STUDY 

ALGEBRAIC AN
D GRAPHICAL M

ODELLIN
G

IN
 A

 FU
N

D
A

M
E

N
TA

L
 C

O
N

TE
X

T
 2

RÉSOLUTIONRÉSOLUTION
LEARNING GUIDE

DBEMATHEMATICS

MTH-5171-2 SCI

ALGEBRAIC
AND GRAPHICAL
MODELLING
IN A FUNDAMENTAL C ONTE X T 2

VOLUME 2

IN  C OMPLI ANCE 

WITH THE NEW

PROGRAM 

OF STUDY 

ALGEBRAIC AN
D GRAPHICAL M

ODELLIN
G

IN
 A

 FU
N

D
A

M
E

N
TA

L
 C

O
N

TE
X

T
 2

RÉSOLUTIONRÉSOLUTION
LEARNING GUIDE

DBEMATHEMATICS

MTH-5171-2 SCI

ALGEBRAIC
AND GRAPHICAL
MODELLING
IN A FUNDAMENTAL C ONTE X T 2

VOLUME 2

IN  C OMPLI ANCE 

WITH THE NEW

PROGRAM 

OF STUDY 

2 VOLUMES

IN  C OMPLI ANCE 

WITH THE NEW

PROGRAM 

OF STUDY 

O
P

TIM
IZATIO

N
IN

 A
 G

E
N

E
R

A
L

 C
O

N
TE

X
T

RÉSOLUTIONRÉSOLUTION
LEARNING GUIDE

DBEMATHEMATICS

MTH-5150-2 CST

OPTIMIZATION
IN A GENER AL C ONTE X T

IN  C OMPLI ANCE 

WITH THE NEW

PROGRAM 

OF STUDY 

O
P

TIM
IZATIO

N
IN

 A
 G

E
N

E
R

A
L

 C
O

N
TE

X
T

RÉSOLUTIONRÉSOLUTION
LEARNING GUIDE

DBEMATHEMATICS

MTH-5150-2 CST

OPTIMIZATION
IN A GENER AL C ONTE X T

VOLUME 1

2 VOLUMES

1

OPTIMIZATION
IN A GENER AL C ONTE X T

VOLUME 1

MAT5150_T1_Spread-EN.indd   All Pages 19-02-26   11:45



LEARNING GUIDE

DBEMATHEMATICS

MTH-5150-2 CST

OPTIMIZATION
IN A GENER AL C ONTE X T

VOLUME 1

RÉSOLUTIONRÉSOLUTION

MTH-5150-T1_EN.indb   1 19-02-27   15:05



© SOFAD 2019

All rights for translation and adaptation, in whole or in part, reserved 

for all countries. Any reproduction by mechanical or electronic 

means, including micro reproduction, is prohibited without the 

written permission of a duly authorized representative of SOFAD. 

Any use by means of rental or loan is prohibited without written 

permission and corresponding license granted by SOFAD.

This work is funded in part by the Ministère de l’Éducation et de 

l’Enseignement supérieur du Québec.

Legal Deposit – 2019

Bibliothèque et Archives nationales du Québec

Library and Archives Canada

ISBN: 978-2-89798-029-0 (print)

ISBN: 978-2-89798-030-6 (PDF)

February 2019

Project Management

Nancy Mayrand

Isabelle Tanguay

Pedagogical Design

Sylvio Guay
(Teacher, Pensionnat du  
Saint-Nom-de-Marie)

Authors

Sylvio Guay

Eric Rouillard
(Teacher, CSHC)

Pedagogical Review

Karl-Philippe Tremblay
(Lecturer in didactics, UQAM and UQAT)

Docimological Review

Steeve Pinsonneault
(Teacher, CS Marguerite-Bourgeois)

Scientific Review

Mathieu Thibault
(PhD student in education,  
UQAM and vice president of GRMS)

Linguistic Review

Nadia Leroux

Graphic Design and Cover

Mylène Choquette

Graphics Commands

Hélène Décoste

Production and Illustrations

Alphatek

Proofreading

Hélène Décoste

Nathalie Bernard
(Teacher, CSHC)

Marie-Ève Côté
(Teacher, CS des Rives-du-Saguenay)

Corrections

Ginette Choinière

English Version

Project Management:
Ali K. Mohamed

Translation and Proofreading:
Documens

Mathematical Content Review: 

Fionna Spence 
(Mathematics Teacher, English Montreal  
School Board)

Daniel Afriyie 
(Mathematics and Science Teacher, English 
Montreal School Board)

Bernard Osei-Asamoah 
(Mathematics Consultant, English Montreal  
School Board)

Photo credits
Shutterstock

C1 © Photobac • p. 2 © Pack-Shot • p. 3 © Alison 
Hancock • p. 3 © Alison Hancock • p. 4h © Agatha 
Koroglu • p. 4b © Alison Hancock • p. 8 © 
Numstocker • p. 9 © Suti Stock Photo • p. 10 © 
ImageFlow • p. 13 © oliveromg • p. 20 © RossHelen • 
p. 21 © Kartinkin77 • p. 25 © Kittisak Jirasittichai • 
p. 27 © wavebreakmedia • p. 33 © Elena Elisseeva • 
p. 35 © Alexey Stiop • p. 36 © Duncan Andison • 
p. 40 © Photographerrr • p. 46 © Kristi Blokhi • p. 48 
© cherezoff • p. 52 © foxie • p. 57 © Nestor Rizhniak • 
p. 63 © antishock • p. 64 © monticello • p. 71 © 
Brandon Bourdages • p. 73 © sumkinn • p. 74 © New 
Line • p. 75 © Little_Desire • p. 76 © SeregaYu • p. 78 
© AYA images • p. 80 © Andrey_Popov • p. 81h © 
Rawpixel.com • p. 81b © mavo • p. 82-83-94h © 
smallblackcat • p. 82c © Monkey Business Images • 
p. 83 © LStockStudio • p. 84 © nikkytok • p. 85 © 
Sladic • p. 86 © TB studio • p. 89 © guruXOX • p. 91 © 
Yurii Andreichyn p. 93 © karanik yimpat • p. 96 © 
nadianb • p. 102h © Wade Vaillancourt • p. 102b © 
Sylvie Bouchard • p. 103 © Ann Moore • p. 104 © 
Benoit Daoust • p. 113 © Ankor Light • p. 117 © 
Far700 • p. 122 © BAIVECTOR • p. 127 © LVM • p. 130 
© Dzhafarov Eduard • p. 131 © Alfa Photostudio • 
p. 132 © ESB Professional • p. 138 © migrean • p. 142 
© Andrey_Popov • p. 150 © Djem • p. 152 © 
SharonPhoto 

Legend: �r = right c = centre l = left  

t = top b = bottom

MTH-5150-T1_EN.indb   2 19-02-27   15:05



ANSWER KEY PAGE XXX

﻿ ﻿

Table of Contents
How the Learning Guide is Structured . . . . . . . . . . . . . . . . .                  	 V

CHAPTER 1

Constraints and Systems of Inequality. .  .  .  .  .  .  .  .  .  .  .  .  .  .  	 2

Rural Areas in the City

SITUATION 1.1
FIRST-DEGREE INEQUALITIES IN TWO VARIABLES
HALF-PLANES

SP 1.1 – �The Community Garden. . . . . . . . . . . . . . . . . . . . . . .                        	 4

Exploration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            	 5

Acquisition A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         	 7

• Expressing a Statement as a First-Degree Inequality 
in Two Variables 

• Representing the Solution Set of a First-Degree 
Inequality in Two Variables

Solution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               	 14

Consolidation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          	 16

SITUATION 1.2
SYSTEMS OF FIRST-DEGREE INEQUALITIES IN TWO VARIABLES
POLYGON OF CONSTRAINTS

SP 1.2 – �The Urban Farm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                	 20

Exploration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            	 21

Acquisition A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         	 23

• Expressing Constraints as a System of First-Degree 
Inequalities in Two Variables 

• Representing a System of Inequalities in a Graph Using 
a Polygon of Constraints

Solution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               	 30

Acquisition B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         	 32

• Exploring Systems of First-Degree Inequalities 
in Two Discrete Variables 

• Interpreting Unbounded and Bounded Polygons 
of Constraints 

• Finding Equivalent Inequalities

Consolidation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          	 40

SITUATION 1.3
THE VERTICES OF THE POLYGON OF CONSTRAINTS

SP 1.3 – �Beautifying Your Neighbourhood. . . . . . . . . . . . . .               	 46

Exploration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            	 47

Acquisition A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         	 49

• Determining the Coordinates of the Vertices of 
a Polygon of Constraints 

• Interpreting the Coordinates of the Vertices of 
a Polygon of Constraints in Context

Solution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               	 58

Consolidation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          	 60

KNOWLEDGE SUMMARY. . . . . . . . . . . . . . . . . . . . . . .                        	 67

INTEGRATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     	 70

LES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                   	 78

CHAPTER 2

Linear Programming . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  	 80
Being Your Own Boss

SITUATION 2.1

FUNCTION TO BE OPTIMIZED

SP 2.1 – 3D Printing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    	 82

Exploration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            	 83

Acquisition A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         	 85

• Defining and Interpreting the Function to be Optimized

• Representing the Function to be Optimized in a Graph

Solution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               	 94

Consolidation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          	 96

SITUATION 2.2

THE OBJECTIVE LINE

OPTIMIZATION USING THE FEASIBLE REGION AND VERTICES

CHANGING CONDITIONS

SP 2.2 – Louis’ Cabin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    	 102

Exploration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            	 103

Acquisition A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         	 105

• Optimizing a Situation Using the Objective Line

Solution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               	 114

Acquisition B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         	 116

• Optimizing Using the Vertices of 
the Polygon of Constraints 

• Changing the Conditions of the Situation

Consolidation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          	 126

KNOWLEDGE SUMMARY. . . . . . . . . . . . . . . . . . . . . . .                        	 133

INTEGRATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     	 137

LES. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                   	 142

VOLUME 1

III

©
 S

O
F
A
D

 -
 R

e
p

ro
d

u
c

tio
n

 p
ro

h
ib

ite
d

.

MTH-5150-T1_EN.indb   3 19-02-27   15:05



 

COMPLEMENTS

REFRESHER. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                       	 145

KNOWLEDGE SUMMARY. . . . . . . . . . . . . . . . . . . 	 150

MATHEMATICAL REFERENCE . . . . . . . . . . . .           	 158

GLOSSARY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         	 165

ANSWER KEY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    	 172

EVALUATION GRID. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            	 249

QUICK REFERENCE . . . . . . . . . . . . . . . . . . . . . . . . . . .                          	 251

IV

©
 S

O
F
A
D

 -
 R

e
p

ro
d

u
c

tio
n

 p
ro

h
ib

ite
d

.

TABLE OF CONTENTS

MTH-5150-T1_EN.indb   4 19-02-27   15:05



HOW THE LEARNING GUIDE 
IS STRUCTURED

Welcome to the learning guide for the Optimization in a General Context course. The aim of this course, 
which is the first in the Secondary V Cultural, Social and Technical sequence, is to develop your skills in 
dealing with situations that require optimal solutions. To achieve this, you will study linear programming, 
namely:

• systems of first-degree inequalities in two variables

• the representation of constraints

• the feasible region

• the objective or economic function

You will continue your learning by expanding your knowledge of:

• the cosine law

• equivalent figures

You will then discover new knowledge about graphs.

You will be required to use various solution strategies to understand and model situational problems. You will 
need to use your mathematical reasoning skills. You will also have to describe how you solved these problems 
clearly and thoroughly using mathematical language.

You are now invited to complete the learning activities found in the two chapters of Volume 1 of this guide 
and enrich your knowledge of optimization.

Portailsofad.com
Go to portailsofad.com for videos, ICT activities 
and printable versions of resources that are  
complementary to the SOLUTIONS series,  
which you can use throughout your  
learning journey.

V
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CHAPTER COMPONENTS

CHAPTER INTRODUCTION 

The first page describes the context and theme that will 
serve as a backdrop for the acquisition of the new 
knowledge discussed in the chapter.

A table of contents 
accompanies this first 
page. The knowledge 
to be acquired is 
described for each of 
the Situations, as well 
as the theme of the 
situational problems.

CHAPTER 1

Constraints and Systems  
of Inequality

Rural Areas in the City

With the steady increase in the world's population, more 

and more people will live in cities in the years to come. 

This phenomenon affects how they are designed  

and changes urbanization plans. Today, most cities are being 

transformed to provide more green spaces. These include 

community gardens, urban farms and roof-top vegetable gardens. 

Green spaces provide many benefits which include better health, 

well-being, environmental benefits, etc. As space is more limited in 

the city than in the country, land management is necessary as well 

as more planning. In this chapter, you will see how algebraic and 

graphical representation of different constraints can help provide 

an overview of a situation and thus facilitate decision-making 

when there are many constraints to be considered.

CHAPTER 1 – Constraints and Systems of Inequality2
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The learning process followed in each chapter enables students to progress by building on what they have learned 
from one section to the next. The following diagrams illustrate this approach and specify the pedagogical intent of 
each section.

SITUATIONS

In general, there are two 
learning Situations per chapter. 

The approach taken in these 
situations makes it possible to 

acquire new knowledge and 
develop mathematical skills in 

real, realistic or purely 
mathematical contexts.

LAW﻿OF﻿COSINES  
TRIGONOMETRIC﻿FORMULA﻿FOR﻿AREA  

HERON'S﻿FORMULA*

SP﻿2.2SP﻿1.1

Spaces that are set aside for community 
gardens are very much appreciated by town 
residents. Located on municipal land, they 
are managed by citizens’ committees. The 
produce from these vegetable plots can 
feed more than one household and some 
gardeners distribute baskets of their 
harvests for the benefit of the community. 

The Community Garden

FIRST-DEGREE﻿INEQUALITIES﻿IN﻿TWO﻿VARIABLES

HALF-PLANESSITUATION﻿1.1

A group of citizens who manage a community garden are planning the 
characteristics of the allotments. One of the regulations states that each lot 
must be rectangular and enclosed by a wall with a total length of no more 
than 25 m. Depending on what they wish to grow, some of the citizens 
prefer a long and narrow space, while others prefer a space with more 
balanced dimensions. The group would like to be able to offer several 
dimension options according to the preferences of each member gardener. 

To help the group you must propose an effective method of representing all the possible lot 
dimensions that comply with the regulations. To support your representation, you must suggest 
three possible options of lot dimensions for the gardeners. TA

S
K
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LAW﻿OF﻿COSINES  
TRIGONOMETRIC﻿FORMULA﻿FOR﻿AREA  

HERON'S﻿FORMULA*

An increasing number of municipalities have 
adopted new regulations that allow their citizens to 
own certain farm animals, even in an urban setting. 
Ecological benefits include the management of 
table scraps, lawn maintenance, the opportunity of 
having fresh eggs, etc. To help their citizens care for 
their new animals, municipalities have affiliated 
themselves with certain co-ops.

The Urban Farm SP﻿1.2

SYSTEMS﻿OF﻿FIRST-DEGREE﻿INEQUALITIES﻿IN﻿TWO﻿VARIABLES

POLYGON﻿OF﻿CONSTRAINTSSITUATION﻿1.2

To meet the growing demands for animal care on urban farms, the Small Farm 
Animal Care Co-op has hired two new veterinary students. One of them is at the 
beginning of the training and has the title of novice veterinarian, while the 
other is graduating from the program and has the title of senior veterinarian.

Furthermore:

• The novice veterinarian can spend no more than 15 hours on this job to 
ensure it does not interfere with his studies.

• The senior veterinarian uses this opportunity to complete his internship at 
the end of his studies. He will have to work more than 26 hours per week, 
but less than 35 hours per week.

• The co-op believes that to meet growing demands, these two new 
employees will have to provide at least 37 hours a week cumulatively.

• Since more than half of the requests for care require a senior veterinarian, 
this student will work at least twice the number of hours worked by the 
novice veterinarian.

To ensure that these hires are sufficient to meet the new demands for care, the co-op asks you to 
determine all possibilities for the number of hours that these new employees will be able to work. 
Justify your answer with a mathematical representation and some examples.TA

S
K
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PHASES OF EACH SITUATION

ANSWER KEY PAGE 174

LAW OF COSINES  
TRIGONOMETRIC FORMULA FOR AREA  

HERON'S FORMULA*

SP 2.2SP 1.1

Spaces that are set aside for community 
gardens are very much appreciated by town 
residents. Located on municipal land, they 
are managed by citizens’ committees. The 
produce from these vegetable plots can 
feed more than one household and some 
gardeners distribute baskets of their 
harvests for the benefit of the community. 

The Community Garden

FIRST-DEGREE INEQUALITIES IN TWO VARIABLES

HALF-PLANESSITUATION 1.1

A group of citizens who manage a community garden are planning the 
characteristics of the allotments. One of the regulations states that each lot 
must be rectangular and enclosed by a wall with a total length of no more 
than 25 m. Depending on what they wish to grow, some of the citizens 
prefer a long and narrow space, while others prefer a space with more 
balanced dimensions. The group would like to be able to offer several 
dimension options according to the preferences of each member gardener. 

To help the group you must propose an effective method of representing all the possible lot 
dimensions that comply with the regulations. To support your representation, you must suggest 
three possible options of lot dimensions for the gardeners. TA

S
K
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SITUATIONAL﻿PROBLEM﻿FROM﻿PAGE﻿4

SOLUTION

You are now able to solve Situational Problem 1.1. 

To help the group you must propose an 
effective method of representing all the 
possible lot dimensions that comply with the 
regulations. To support your representation,  
you must suggest three possible options of  
lot dimensions for the gardeners.

TA
S

K

Summary of the Facts

• The lots must be rectangular.

• The total length of the wall must not exceed 25m.

• The variables of the situation are:

Solution

CHAPTER 1 – Constraints and Systems of Inequality14
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SOLUTION

By the time you reach this section, 
you should have acquired all the 
knowledge and strategies that are 
essential to solving the situational 
problem described at the 
beginning of the situation. 

ANSWER KEY PAGE 183

ACQUISITION﻿ B

1.	 The	Case	of	Discrete	Variables
The Urban Farm described a situation in which continuous variables,  
or in which all of the coordinates of the solution set (x, y)  R 3 R,  
were being related. Now consider the case of discrete variables.

1﻿ Among the municipalities that have adopted new regulations that allow their citizens to  
own certain farm animals, even in urban areas, one of them decides to legislate as follows:

• A citizen may have a maximum of 12 hens and fewer than 5 sheep.

• A citizen must provide an environment of 1.2 m2 per hen and 3.8 m2 per sheep without exceeding 
26 m2 in area on his or her property.

• A citizen must ensure that there is at least one hen more than the number of sheep.

a) Which are the two variables in this situational problem that are subject to constraints?

x: 

y: 

b) Express all of the constraints as a system of inequalities.

c) What type of variables are being related (discrete or continuous)? Explain your answer.

d) Can you count all the possibilities of the number of hens and sheep that a citizen may have?  
Justify your answer by proposing a method for doing this.

Mathematical knowledge 
targeted:

﻿• exploring first-degree 
inequality systems in two 
discrete variables

﻿• interpreting unbounded 
and bounded polygons of 
constraints

﻿• finding equivalent 
inequalities.

CHAPTER 1 – Constraints and Systems of Inequality32
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ACQUISITION B

In this second acquisition, you will 
acquire new knowledge prescribed 
by the program linked to the 
knowledge encountered in 
Acquisition A.

CONSOLIDATION

This section will allow you to 
consolidate the mathematical 
knowledge acquired in Acquisitions 
A and B. Like the Integration section, 
Consolidation also helps with the 
development of mathematical 
skills.

ANSWER KEY PAGE 175

CONSOLIDATION

1﻿ Circle the inequality that best corresponds with each situation, having first defined the variables. 

a) Nicole wants to buy a maximum of twice the number of blouses as pants.

x: 1)   x $ 2y 2)   x # 2y

y: 3)   x , 2y 4)   x . 2y

b) The lengths of the sides of a triangle with a perimeter of at least 35 cm, and where one side  
measures 8 cm. 

x: 1)   x 1 y 1 8 $ 35 2)   x 1 y 1 8 # 35

y: 3)   x 1 y 1 8 , 35 4)   x 1 y 1 8 . 35

c) The revenue from the sale of lottery tickets by a convenience store clerk. In three hours, the clerk  
sold a certain number of lottery tickets at $2 per unit, and a certain number at $5 per unit. His total 
sales are at least $400.

x: 1)   2x 1 5y $ 400 2)   2x 1 5y # 400

y: 3)   2x 1 5y . 400 4)   2x 1 5y , 400

2﻿ For each of the following statements:

1) Define the variables being related.

2) Identify and highlight an expression that allows you to determine the inequality sign.

3) Express the statement as an inequality in two variables. 

a) A lady who is knitting uses two types of yarn to knit a scarf. To create the motif she wants,  
she must use at least three times more of yarn A than of yarn B. 

1)  x : 

y : 

2)  Highlight 

3)  Inequality: 

b) Juanita has two jobs. She generally spends a maximum of five hours per week more as a  
financial adviser than as a real estate agent. 

1)  x: 

y: 

2)  Highlight

3)  Inequality: 

CHAPTER 1 – Constraints and Systems of Inequality16
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EXPLORATIONExPLORATION

ANSWER KEY PAGE 172

The questions in the exploration activity will help you to analyze the situational problem and begin solving it. 
They will also allow you to review certain concepts such as the definition of variables and equations, as well 
as how to graph a line in a Cartesian plane. 

1﻿ How many rectangles do you think could comply with the constraints of the situational problem?  
Justify your answer by drawing a few possible rectangles. 

2﻿ What are the variables in this situation?

3﻿ What equation could represent a rectangle with a perimeter of 25 m ?

STRATEGY Express﻿a﻿situation﻿using﻿an﻿equation

To properly analyze a situation, representing it using one or more methods is an effective strategy to fully 
understand the problem. For example, in this case, you can sketch a rectangle freehand, attributing hypothetical 
measurements for its length and width, in order to clearly see the perimeter. Then you can represent the dimensions 
with variables (x and y, for example) to help you write the equation of the relations described in the situation. 
To determine an equation, you must always begin by naming what these variables represent in the situation.

4﻿ Graph the line defined by the equation you 
determined in the preceding question.  
 

0 2 4 6 8 10 12
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EXPLORATION

This section invites you to analyze 
the data of a situational problem, 
and then to identify the knowledge 
that you possess and the 
knowledge you need to acquire in 
order to perform the task.

The questions posed will guide you 
toward a problem-solving strategy.

ACQUISITION A

This is where the knowledge 
needed to solve the situational 
problem is assimilated. Each 
Acquisition encourages reflection 
before presenting new 
mathematical knowledge.

S
IT

U
A

T
IO

N
﻿1

.1
A

C
Q

U
IS

IT
IO

N
﻿A

ANSWER KEY PAGE 172

ACQUISITION﻿ A

1.	 Expressing	a	Situation	as	an	Inequality
You have already learned how to express a situation as a first-degree equation 
in two variables. The following questions will help you to develop your skills 
in expressing situations as first-degree inequalities in two variables. 

1﻿ How can you distinguish a statement that can be expressed as an  
equation from one that can be expressed as an inequality?

2﻿ Change each of the following statements by replacing the terms in orange with the appropriate 
inequality symbol. 

a) The number of non-vaccinated people   the number of vaccinated people.

b) His restaurant’s turnover  that of his shop.

REMINDER

Inequality Symbols

An inequality is a statement that allows a comparison to be established. 

, “is less than” 

. “is greater than”

# “is less than or equal to”

$ “is greater than or equal to”

Example:

Context Mathematical Meaning Inequality

The minimum age to obtain a 
driver’s permit is 16 years old. 

The age must be greater than or 
equal to 16.

a $ 16

where a represents the age (yr).

does not exceed

always exceeds

REFRESHER﻿ExERCISES
PAGE 146, QUESTIONS 7 TO 9﻿

Mathematical knowledge 
targeted:

﻿• expressing a statement as 
a first-degree inequality 
in two variables

﻿• representing the solution 
set of a first-degree 
inequality in two 
variables.
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LAW﻿OF﻿COSINES  
TRIGONOMETRIC﻿FORMULA﻿FOR﻿AREA  

HERON'S﻿FORMULA*

SP﻿2.2SP﻿1.1

Spaces that are set aside for community 
gardens are very much appreciated by town 
residents. Located on municipal land, they 
are managed by citizens’ committees. The 
produce from these vegetable plots can 
feed more than one household and some 
gardeners distribute baskets of their 
harvests for the benefit of the community. 

The Community Garden

FIRST-DEGREE﻿INEQUALITIES﻿IN﻿TWO﻿VARIABLES

HALF-PLANESSITUATION﻿1.1

A group of citizens who manage a community garden are planning the 
characteristics of the allotments. One of the regulations states that each lot 
must be rectangular and enclosed by a wall with a total length of no more 
than 25 m. Depending on what they wish to grow, some of the citizens 
prefer a long and narrow space, while others prefer a space with more 
balanced dimensions. The group would like to be able to offer several 
dimension options according to the preferences of each member gardener. 

To help the group you must propose an effective method of representing all the possible lot 
dimensions that comply with the regulations. To support your representation, you must suggest 
three possible options of lot dimensions for the gardeners. TA

S
K
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SITUATIONAL PROBLEM

Linked to the main theme of the 
chapter, this page briefly describes the 
context of the situational problem, as 
well as the information required to 
solve it.

A box describes the task you will have 
to perform later in the Solution section. 
This task is the starting point for 
acquiring new knowledge to solve the 
situational problem.

AT THE END OF A CHAPTER...

This section summarizes all the 
knowledge to Remember in the form  
of fill-in-the-blank questions. We invite 
you to fill in the missing information.

SAVOIRS EN RÉSUMÉ PAGE XXX

KNOWLEDGE SUMMARY

La fonction définie par parties

Une fonction définie par parties, c’est une fonction dont la règle diffère selon l’intervalle 

dans lequel se situe la variable .

Exemple :

Représentation graphique Règle de la fonction

x

y

2 4 6 8 10 12 14 16 18 20 22

�2

�1

0

1

2

3

4

 f(x) 5  { 0,5x 2 1
3  

20,5x 1 11
 

si 
si 
si 

La fonction en escalier

C’est une fonction définie par parties qui est constante sur chacun des intervalles qui servent 

à la définir et qui varie brusquement par sauts lorsque la variable  passe 

d’un intervalle à l’autre.

Exemple :

Le nombre d’autobus nécessaires pour une sortie en fonction du nombre de passagers

Représentation graphique Table de valeurs

20 40 60 80 100 120 1400

1

2

3

4

5

6

7

Nombre
d’autobus

Nombre de
 passagers

Point plein 
inclus (120, 3)

Point vide 
exclus (0, 1)

Valeurs critiques

Nombre de passagers Nombre d’autobus

1

2

3

L’image de 40 est . L’image de 80 est .

 0  x  8 
 8  x  14 
 14  x  20 

Voici un résumé de tous
les savoirs À RETENIR.
Écrivez les informations
manquantes.
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The LES is a complex task developed 
according to the certification evaluation 
model. It is accompanied by a 
competency evaluation grid.

LES

Une séance d’entraînement
Joanne s’entraîne à courir 10 km. Sa séance d’entraînement comporte toujours différents  
segments de course à des vitesses prédéterminées, qui sont décrites dans le tableau ci-dessous.

Les vitesses d’entraînement de Joanne

Abréviation Description Vitesse
VR Vitesse de réchauffement ou de récupération 150 m/min

VE Vitesse d’endurance de base 170 m/min

V10 Vitesse visée durant les 10 km 200 m/min

Voici son plan d’entraînement pour aujourd’hui.

• Courir 5 min à VR, puis 5 min à VE.

• Répéter 3 fois le cycle constitué de 4 min à V10 et de 3 min à VR.

• Terminer avec 5 min à VE suivies de 4 min à VR.

Pour son entraînement, elle part de chez elle et court dans une rue tranquille durant la moitié 
du trajet. Puis elle prévoit revenir exactement sur ses pas pour terminer devant chez elle,  
à son point de départ.

Joanne aimerait savoir à quel moment elle devra faire demi-tour pour revenir sur ses pas.

Déterminez après combien de temps de course en minutes et en secondes Joanne devra faire 
demi-tour pour revenir sur ses pas afin de terminer son entraînement à son point de départ. 
Justifiez vos réponses à l’aide de représentations appropriées.T

Â
C

H
E

CHAPITRE 1 – Les fonctions : définies par parties, en escalier et périodiques60

In this section, which includes exercises 
and complex situations, you will have to 
apply the knowledge seen in this chapter.

CORRIGÉ PAGE XXX

c
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intEgration

1 Une usine de bacs de recyclage en restructuration décide d’engager une nouvelle directrice des ventes 
qui aura pour mandat d’augmenter les profits de l’entreprise au cours de la prochaine année.

À l’arrivée de la nouvelle directrice, le profit de l’entreprise représentait une perte de 6000 $. Les deux 
premiers mois à la direction lui ont permis de ramener le profit à une valeur nulle. Pour les deux mois 
suivants, l’entreprise s’est mise à faire des profits de 1000 $ par mois. Puis, pendant deux autres mois,  
les profits ont suivi la règle f(x) 5 20,5x 1 4, où x est exprimé en mois et f(x) en milliers de dollars. 
Finalement, pendant les six derniers mois de l’année, les profits ont augmenté à un rythme équivalent 
au taux de diminution des profits des deux mois précédant cette période.

Représentez graphiquement cette situation en considérant que les changements entre les différentes 
périodes de temps se font de façon constante.

2 La représentation graphique ci-contre 
décrit le nombre de personnes dans une  
file d’attente à la banque en fonction  
du temps (en minutes) après l’ouverture.

a) Quel est le nombre maximum de
personnes dans la file d’attente ?

b) Après combien de temps le nombre
de personnes en file est-il le plus élevé ?

c) Combien de personnes y avait-il dans la file initialement ?

d) À quels moments le nombre de personnes augmente-t-il dans la file d’attente ?

e) Combien de temps est nécessaire pour qu’il ne reste personne en file ?

3 4 10 12 13,5 16 220

2

4

6

8

10

12

Nombre de personnes en
�le d’attente à la banque selon le temps

Temps
(min)

Nombre de
personnes

Temps
(mois)

Pro�t
(k $)

53
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COMPLEMENTS

MATHEMATICAL REFERENCE
Mathematical Symbols

Symbol Meaning Symbol Meaning

5 … equals … d Diameter

< … approximately equal to … A Area

 ... not equal to ... C Circumference

 Plus or minus V Volume

 … less than … h Alitutude (or Height)

 … greater than … a Apothem


… less than or equal to …
(maximum of, not more than, at most, etc.) p 3.14159265358979 …


… greater than or equal to …
(minimum of, not less than, at least, etc.) d(A, B) In a graph, distance between  

a vertex A and a vertex B

  √ 
__

 a   Square root A-B In a graph, path formed by the edge  
that connects vertices A and B

 … belongs to …  ABC Triangle ABC

Z Set of integers  A Angle A

R Set of real numbers m   ‾ AB  Length of segment AB

N Set of natural numbers
—

Periodic
Example: 1.  

_
 6   5 1.6666 …

1.  ‾ 234   5 1.234234234 …

m Slope ° Degree

r Radius

MATHEMATICAL REFERENCE158
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MATHEMATICAL REFERENCE

In this section, we present mathematical 
symbols used in the guide and some 
abbreviations of units of measurement. 
Reminders of mathematical formulas are 
also provided.

SELF-EVALUATION

S
EL

F-
EV

A
LU

A
T

IO
N

This last activity will prepare you for the final exam of the course and will help you to determine your level of 
preparation . The self-evaluation is divided into two parts .

Part 1 – Explicit Evaluation of Knowledge

This section contains a series of unrelated questions . Each question targets one or more specific concepts .

Part 2 – Evaluation of Competencies

You will be presented with situational problems similar to those you solved in each of the chapters .  
You will be required to complete tasks involving various concepts in a new context .

Instructions

• Carefully read each question before answering .

• Note that the use of graphing calculators is permitted,  
as well as a quick reference page .

• Show each step in your work and calculations .

• Once completed, correct the self-evaluation using  
the answer key associated with each question .

Analyzing your performance

As this is a self-evaluation, you will analyze your own performance using the evaluation grid provided at  
the end . If you are having difficulty, don’t hesitate to review the relevant text or contact your teacher for help . 
The Reference column tells you which situations to refer to in the guide .

167
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SELF-EVALUATION

A Self-Evaluation section can be found in the 
first part of the Complements in Volume 2. 
It allows you to evaluate your acquired 
knowledge and the mathematical skills you 
have developed throughout the course. In 
this way, you will be able to identify the 
knowledge that you have mastered and that 
for which a revision is necessary before 
moving on to the Summary Scored Activity.

KNOWLEDGE SUMMARY
CHAPTER 1

Half-Plane

To represent the solution set of a first-degree inequality in two continuous variables, called a half-plane,  
you can proceed as follows.

Example:

Given 4x 1 y . 6, where x and y are real numbers. Below is how the solution set should be represented.

Description Representation
1. Convert the inequality into an equation by 

replacing the inequality sign with an equal sign. 
This gives you the boundary line.

The boundary line is therefore 4x 1 y 5 6.

2. Draw this boundary line in a Cartesian plane:

• using a solid line if # or $

• using a dotted line if , or.

28 27 26 25 24 23 22 21 1 2 3 4 5 6 7 8 x

28
27
26
25
24
23
22

0

1
2
3
4
5
6
7
8

y

3. Determine the region to be hatched - the solution 
set.

Consider the point (0, 0). Since 4(0) 1 0 . 6 gives  
0 . 6, which is a false inequality, this point is not part 
of the region to be hatched.

28 27 26 25 24 23 22 21 1 x

28
27
26
25
24
23
22

0

1
2
3
4
5
6
7
8

y

2 3 4 5 6 7 8

Point used 
for test

CHAPTER 1 – Constraints and Systems of Inequality150
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KNOWLEDGE SUMMARY

The full version of the Knowledge Summary is 
found in this section. A printable version is 
also available online.

r
ef

r
es

h
er

r
ef

r
es

h
er

refresher These refresher questions cover knowledge from a previous course  that is necessary to understand the  new knowledge.

Graphing a Line Defined by an Equation

1	 Represent each of the following rules in a graph using the intercepts and another point as required. 

a) 4x 1 3y 5 24 b) 5x 2 2y 5 0 c) y 5    
3

 _ 
2

   x 2 4

d) 27x 1 7y 2 21 5 0 e) y 5 23.5 f )    
x

 __ 
2

    5 3

2	 Graph each of the following rules using the values of parameters a and b:

a) y 5 2x b) y 5 2​​​
1 __ 
2

   x 2 2

c) y 5    3x ___ 
2

    1 4 d) y 5 2x 2 2

3	 Julian has managed to save $1500.00 for a trip to Florida, during which he expects to spend an average 
of $100.00 per day.

Graph the relation between the amount of money remaining and the number of days elapsed.

4	 Represent the following relation in a graph: 

The perimeter of a square can be calculated using the rule P 5 4s, where P represents the perimeter of 
the quadrilateral and s is the length of one of its sides.

5	 Alex is a high school physical education teacher. His salary is based on his teaching experience and level 
of education. This year, because Alex got a full-time teaching contract, his salary will be $42 000.00, 
regardless of how many days he works per week.

Represent the relation between the number of days worked in one complete year and Alex’s salary in 
a graph. 

6	 A company would like to launch a certain product on the market.  After consulting a marketing firm, the 
directors of the company want to represent the supply and demand graphically.  It was explained to 
them that the more expensive a product, the less the demand from consumers.  On the other hand, if 
the product is sold at a low price, it is less appealing to put it on the market because it will not generate 
enough profit for the company. The equilibrium point must therefore be determined.  The marketing 
firm also establishes the following rules, explaining that the selling price of a product is considered a 
value that is dependent on supply and demand.

Pd 5 1400 2 3q, where Pd is the selling price in relation to demand ($) and q is the quantity of products. 

Ps 5 2q 1 150, where Ps is the selling price in relation to supply ($) and q is the quantity of products.

Graph the situation and find the equilibrium point between supply and demand.

reMINDer,	PAGe	6

ANSWER KEY PAGE 242 145
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REFRESHER

Throughout the Situations, you will come 
across headings entitled Reminders. These 
sections present concepts seen in a previous 
course that are necessary to understand the 
new knowledge or to solve the current 
situation.

The Refresher section allows you to use 
exercises to review the mathematical rules and 
concepts that are the subject of a Reminder.

VIII
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EVALUATION GRID
Competency 1: Uses Strategies to Solve Situational Problems

Evaluation Criteria Excellent

A

Very Good

B

Good

C

Poor

D

Very Poor

E

1.1 
Indication of 
an appropriate 
understanding of the 
situational problem, 
in oral or written 
form

Identifies 
all relevant 
information.

Identifies nearly 
all relevant 
information.

Identifies 
some relevant 
information.

Identifies 
little relevant 
information.

Identifies very 
little relevant 
information.

1.2 
Application of 
strategies and 
knowledge* 
appropriate to the 
situational problem

Always uses 
appropriate 
strategies.

Generally uses 
appropriate 
strategies.

Sometimes uses 
appropriate 
strategies.

Rarely uses 
appropriate 
strategies.

Uses 
appropriate 
strategies with 
difficulty.

Competency 2: Uses Mathematical Reasoning

Evaluation Criteria Excellent

A

Very Good

B

Good

C

Poor

D

Very Poor

E

2.1 
Correct use of 
appropriate 
mathematical 
concepts and 
processes

Uses all 
necessary 
mathematical 
knowledge and 
obtains all the 
correct results

Uses nearly 
all necessary 
mathematical 
knowledge and 
obtains nearly 
all the correct 
results.

Uses some 
necessary 
mathematical 
knowledge and 
obtains some 
of the correct 
results.

Uses necessary 
mathematical 
knowledge 
with difficulty 
and obtains few 
of the correct 
results.

Uses the 
required 
mathematical 
knowledge 
with great 
difficulty and 
obtains very 
few correct 
results.

2.2 
Proper 
implementation 
of mathematical 
reasoning 
appropriate to the 
situation

Presents an 
approach that is 
consistent with 
all the selected 
strategies and 
knowledge.

Presents an 
approach that 
is consistent 
with nearly all 
the selected 
strategies and 
knowledge.

Presents 
a solution 
that is fairly 
consistent with 
the selected 
strategies and 
knowledge.

Presents an 
approach that 
is lacking in 
consistency.

Presents an 
approach that 
is very lacking 
in consistency.

2.3 
Proper organization 
of the steps in 
an appropriate 
procedure

Presents a clear 
and organized 
solution that 
complies with 
mathematical 
conventions.

Presents a 
generally 
clear and fairly 
organized 
solution that 
complies with 
mathematical 
conventions.

Presents a fairly 
complete but 
insufficiently 
organized 
solution that 
complies 
with some 
mathematical 
conventions.

Presents an 
approach that 
is incomplete 
and not well 
organized and 
adheres to few 
mathematical 
conventions.

Presents an 
approach 
that is very 
incomplete and 
disorganized 
and adheres 
to very few 
mathematical 
conventions.

249
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* The evaluation pertains to the strategies applied.

EVALUATION GRID

A competency Evaluation Grid is available at 
the end of the guide. After solving an LES, 
you are asked to evaluate yourself using this 
grid. You can then complete the abbreviated 
version at the bottom of each LES.

ANSWER KEY
CHAPTER 1

4	 Sample graph:

0
2 4 6 8 10 12

2

4

6

8

10

12

Dimensions of the Garden
Width

(m)

Length
(m)

5	 Sample answer:

The line graphed represents the equation 2x 1 2y 5 25, so 
only cases (that is, all the points of this line) where the 
perimeter is exactly 25 m. Since the perimeter can also be 
less than 25 m, other points on the Cartesian plane also 
correspond to possible rectangle dimensions. Given that 
those points are not on the line graphed, a new way of 
representing this situation must be presented to include all 
these possibilities. The equation 2x 1 2y 5 25 becomes an 
inequality that is defined as follows:  2x 1 2y # 25

Acquisition 1.1 demonstrates how to do this. 

SITUATION	1.1	–		
THE	COMMUNITY	GARDEN
EXPLORATION	1.1	 PAGES 5 TO 6

1	 There is an infinite number of possible rectangles.

Examples of rectangles :

3 m

8 m

22 m � 25 m

4 m

6 m

20 m � 25 m

NOTE: The lengths of the sides of the rectangles can also be 
rational numbers, as long as the perimeter does not exceed 25 m. 

2	 Sample answer:

The possible length and width of a rectangle are the two 
variables of the situation. 

3	 Sample equation according to the  defined variables :

Let  x: length (m)  
y: width (m)

Therefore, 2x 1 2y 5 25 is the equation of a rectangle with a 
perimeter of 25 m.

ACQUISITION	1.1	A	 PAGES 7 TO 12

1	 Sample answer:

A statement expressed as an equation is an expression that 
establishes an equivalence relation between the related 
variables. This is not the case for an inequality. Instead, an 
inequality is an expression that states that one variable can 
be greater or less than another. 

2	 a)  The number of non-vaccinated people # the number of 
vaccinated people.

b) His restaurant’s turnover . that of his shop.

3	 Sample answers:

a) 1) x: Philip’s salary ($)
y: Sophie’s salary ($)

2)  Even if you increase Philip’s salary by $10 000, 
it will never be as high as Sophie’s salary.

3) Inequality: x 1 10 000 , y

b) 1) x: number of non-vaccinated people
y: number of vaccinated people

2)  The number of non-vaccinated people will not 
surpass one-tenth of the number of vaccinated 
people. 

3) Inequality: x #    
1

 _ 
10

   y.

CHAPTER 1 – Constraints and Systems of Inequality172
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ANSWER KEY

Toward the end of the guide, you will find 
the Answer Key. It is designed not only for 
checking your answers, but also to 
complement your learning process. It 
contains the answers to questions and 
detailed explanations of the approach to 
be taken or the reasoning to be used.

GLOSSARY

G
LO

S
S

A
R

Y

Adjacent on a graph

In a graph, two vertices are adjacent if they are 
linked by an edge. 

Arc

Arrows, directed edges, directed arcs or directed lines. 

Boundary line

Name given to the line that separates the Cartesian 
plane into two half-planes.

Chromatic number

Minimum number of colours required to colour a 
graph (two adjacent vertices are never the same 
colour). 

Example:

The chromatic number of this graph is 3.

A
G

B

F

E

CD

Circuit

A closed path: it begins and ends at the same vertex. 
A circuit may also be directed.  

Example:

A-C-D-A is a directed circuit.

E

A B

CD

Conjecture

A statement that is accepted as true but that has not 
yet been proven.

Colouring a graph

Operation that consists of attributing a colour to 
each vertex of a graph such that two adjacent 
vertices are always different colours. 

Connected graph

A graph in which any pair of vertices is connected by 
at least one edge. 

Constraint

Condition that one or more variables in a given 
situation must satisfy.

Constraints are generally written as equations or 
inequalities.

Continuous

See Continuous variable.

Continuous variable

A variable that takes its values from a given interval 
of real numbers.

Critical path

In a directed and weighted graph, this is the path of 
greatest weight. This weight corresponds to the 
minimum time necessary to complete all the tasks of 
a project. 

Example:

Critical path: Start-A-B-E-F-G-End

A
0

0

0

8

5

5

5

5

20

15 B

E

F G

C

D

Start

End

165
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GLOSSARY

Words and expressions written in blue in the 
current text are defined in the Glossary.

QUICK REFERENCE

Q
U

IC
K

 R
EF

ER
EN

C
E

Name of learner: 
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*  The quick reference must have a maximum length of one page (front) 8½ × 11, be handwritten or electronically created by the learner (minimum 
font size 12 points, single spaced) and approved by the teacher. Examples provided by the learner and mathematical formulas are permitted.

QUICK REFERENCE

You can create your own quick reference guide. 
A detachable sheet is provided for this purpose 
at the end of the guide in Volume 2. You may 
use this quick reference during the final test.

IX
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HEADINGS AND PICTOGRAMS

Presents the task to be performed as  
part of your Situational Problem.

Presents problem-solving strategies that  
can be applied to a variety of situations.

To help the group, you must 
propose a ...TA

S
K

STRATEGY Representing a situation ...

To properly analyze a situation, 
representing it using one or more modes ...

Refers to knowledge you have acquired in 
previous courses and refresher exercises 
related to this Reminder.

REMINDER

Graphing a line…

To graph a line, you only need...

Example:

Below is how to draw...

REFRESHER EXERCISES
PAGE 145, QUESTIONS 1 TO 6 

REMEMBER

Expressing a statement as ...

When you express a statement...

Example:

1.	 Even if you double the…

Presents the mathematical knowledge 
you will be required to master. This is 
the knowledge prescribed by the study 
program.

Invites the student to watch a video clip on the situational problem.
SP 1.1

HOW THE LEARNING GUIDE IS STRUCTUREDX
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Indicates that you are ready to complete the 
Scored Activity designed to assess your 
comprehension as you learn. The Summary 
Scored Activity is completed at the very end of 
the course. These activities are presented in 
separate booklets of the guide. You will have to 
submit each completed activity to your teacher 
or tutor who will provide you with feedback 
following correction.

You must now complete 
Scored Activity 1 on Chapters 1 
and 2. Find this activity at… S

C
O

R
ED

 
A

C
T

IV
IT

Y

I CT
ICT Activity 1.3.1 shows you how to use the 
zoom  key on the graphing calculator to find 
replacement points if necessary …

Allows you to discover historical and 
cultural information related to the 
mathematical concepts being studied.

DID YOU KNOW?
All commercial airliners operate in 
automatic steering mode ...

Warns of traps to avoid or exceptions that 
may apply to the concept being studied.

C AUT I O N !
To ensure an accurate interpretation of a 
statement, units of measurement must always 
be specified when defining the variables…

Provides a tip that simplifies the task, or 
offers a different way of dealing with the 
problem or of applying the concept being 
studied.

T i p
To turn a statement into a mathematical 
expression, you may need to use 
mathematical symbols associated with  
the four basic operations…

Prompts you to complete an online activity 
(GeoGebra or graphing calculator) that will 
encourage you to explore the concept 
studied using technological tools.

XI
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The SOLUTIONS learning approach is based on 
the acquisition of all the prescribed mathematical 
knowledge in a problem-solving context. The learning 
sequence that supports this approach is as follows:

Inductive and deductive questions give meaning 
to the knowledge and strategies to be acquired. 
The learning guides offer a multitude of simple 
exercises and more complex tasks to meet the needs 
expressed by learners and teachers. Additional 
resources are also available on portailsofad.com.
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