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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.

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

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.
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HOW THE LEARNING GUIDE 
IS STRUCTURED

Welcome to the learning guide for the Optimization in a Fundamental Context course. The aim of this 
course, which is the first in the Secondary V Science 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 complete your learning by making potential modifications to the conditions of a situation to make 
them more efficient.

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 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.

ANSWER KEY PAGE XXX

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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SP 1.1 –  The Urban Farm p. 4

SITUATION﻿1.2
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Neighbourhood  p. 32

KNOWLEDGE﻿SUMMARY p. 53
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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*

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 SP﻿1.1

SYSTEMS﻿OF﻿FIRST-DEGREE﻿INEQUALITIES﻿IN﻿TWO﻿VARIABLES

POLYGON﻿OF﻿CONSTRAINTSSITUATION﻿1.1

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

CHAPTER 1 – Constraints and Systems of Inequality4
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LAW﻿OF﻿COSINES  
TRIGONOMETRIC﻿FORMULA﻿FOR﻿AREA  

HERON'S﻿FORMULA*

Some municipalities have programs 
designed to encourage citizens to participate 
in beautifying their environment. For 
example, citizens living in the vicinity of 
poorly maintained streets have created a 
healthy and green environment. Among 
others, the role of municipalities is to 
provide the equipment required to achieve 
this objective.

SP﻿1.2Beautifying Your 
Neighbourhood

THE﻿VERTICES﻿OF﻿THE﻿POLYGON﻿OF﻿CONSTRAINTSSITUATION﻿1.2

Victor is leading a group of parents who took the initiative to beautify 
their children's elementary school yard. He has found a municipal aid 
program that allows them to buy flower boxes for $22 each and shrubs 
for $50 each. To participate in this program, in total they must buy a 
minimum of 25 shrubs and flower boxes, but less than 60. In addition, 
the order must contain at least 5 flower boxes more than the number 
of shrubs.

In its budget, the parents' group provides for a maximum of $1500  
for the purchase of flower boxes and shrubs. Victor asks the person in 
charge of the group’s purchases to find a number of shrubs and flower 
boxes that would make it possible to use the entire amount budgeted 
and would include exactly 5 boxes of flowers more than the number  
of shrubs.

Determine whether Victor's request is possible. If yes, state the number of flower boxes and shrubs 
that meet Victor's conditions. If not, determine a solution by which the number of flower boxes 
and shrubs would make it possible to use all of the planned amount while satisfying all the 
constraints of the municipal aid program. Justify your answer using an appropriate representation.

TA
S

K

CHAPTER 1 – Constraints and Systems of Inequality32
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PHASES OF EACH SITUATION

ANSWER KEY PAGE 167

LAW OF COSINES  
TRIGONOMETRIC FORMULA FOR AREA  

HERON'S FORMULA*

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 SP 1.1

SYSTEMS OF FIRST-DEGREE INEQUALITIES IN TWO VARIABLES

POLYGON OF CONSTRAINTSSITUATION 1.1

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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SITUATIONAL﻿PROBLEM﻿FROM﻿PAGE﻿4

SOLUTION

You are now able to solve Situational Problem 1.1.

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

Summary of the Constraints of the Problem

• The novice veterinarian can spend a maximum of 15 hours per week on this job.

• The senior veterinarian must work more than 26 hours per week, without reaching 35 hours per week.

• The new employees will have to work at least 37 hours per week cumulatively.

• The senior veterinarian will work at least twice the number of hours worked by the novice veterinarian.

Variables Defined in the Exploration

x: the number of hours worked per week by the novice veterinarian

y: the number of hours worked per week by the senior veterinarian

Solution

CHAPTER 1 – Constraints and Systems of Inequality16
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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 168

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 Inequality18
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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 172

CONSOLIDATION

1﻿ Express the following statements as a system of inequalities, having first defined the variables being 
related.

a) Monica wants to buy at least three times as many shirts as skirts, but make a maximum of  
12 purchases.

b) In several hours, a merchant sold lottery tickets 
for $1 and $5 each. Total sales were at least $300. 
He knows he sold at least half as as many $5 
tickets as $1 tickets.

c) During a country fair, organizers expect to 
serve three times more ears of corn than 
sandwiches. However, they did not plan to 
serve more than 400 ears of corn.

d) A certain model of airplane can carry a maximum of 60 passengers. A minimum of 10 children and a 
maximum of 45 adults are expected.

Ti p
Once an inequality is written, do not 
hesitate to include the possible values  
to check whether the meaning of the 
inequality is appropriate and whether  
the coefficients before the variables  
are accurate.

Example:
Since the merchant knows that at 
least two times fewer tickets at $5 
were sold than tickets at $1, it can 
be argued that he has only sold 50 
tickets at $5 and a little over 100 
tickets at $1. These values are then 
replaced in the inequality (x 5 101 
and y 5 50), to validate if it is 
correctly written.

CHAPTER 1 – Constraints and Systems of Inequality26
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EXPLORATIONExPLORATION

The following questions will help you to analyze and begin your solution, as well as review your knowledge 
on inequalities and start drawing a graph representing several inequalities on the same Cartesian plane.

1﻿ What are the two variables representing this situational problem?

2﻿ The following statements are given in the situation:

1) The novice veterinarian can spend a maximum of 15 hours working in this job.

2) The senior veterinarian must work more than 26 hours per week.

3) The number of hours worked by the senior veterinarian must not reach 35 hours per week.

Write these statements using an inequality symbol.

Constraint 1: 

Constraint 2: 

Constraint 3: 

STRATEGY Divide﻿a﻿sentence﻿into﻿two﻿sections

Long sentences that provide context sometimes contain more than one mathematical constraint. This is why it is 
important to break these sentences down to make both elements clear. For example, here is it helpful to divide 
information about the senior veterinarian: the portion that mentions the minimum amount of time he wants to 
work and that which mentions the maximum amount of time.

3﻿ a)   If x represents the number of hours worked per week by the novice veterinarian and y represents the 
number of hours worked per week by the senior veterinarian, express the three constraints in the 
preceding question as inequalities.

ANSWER KEY PAGE 162 5
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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
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N
﻿A

ACQUISITION﻿ A

Before starting this Acquisition, you have an opportunity  
to review some concepts about first-degree inequalities  
in two variables.

REMINDER

Half-Plane

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

Example:

Let 22x 1 y . 5, where x and y are real numbers. Below is how the solution set should be 
represented.

Procedure Example
1. Express the inequality as an equation by replacing 

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

The boundary line is therefore 22x 1 y 5 5.

2. Draw this boundary line in a Cartesian plane:

• using a solid line if # or $

• using a dotted line if , or.

28272625 24 23 2221
0

1 2 3 4 5 6 7 8 x

28
27
26
25
24
23
22

1
2
3
4
5
6
7
8

y

3. Determine the region to be shaded —  
the solution set.

Consider the point (0, 0). Since 22(0) 1 0 . 5 
gives 0 . 5, which is a false inequality, this point 
is not part of the region to be shaded.

2221
0

1 2 3 4 5 6 7 8 x

28
27
26
25
24
23
22

1
2

y

3
4
5
6
7
8

28272625 2423

REFRESHER﻿ExERCISES
PAGES 146 TO 147, QUESTIONS 1 TO 4

Mathematical knowledge targeted:
﻿• expressing constraints as a system of first-degree inequalities in two variables
﻿• representing a system of inequalities graphically using a polygon of constraints.
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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 SP﻿1.1

SYSTEMS﻿OF﻿FIRST-DEGREE﻿INEQUALITIES﻿IN﻿TWO﻿VARIABLES

POLYGON﻿OF﻿CONSTRAINTSSITUATION﻿1.1

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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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

22

21

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
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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 … 
 ... is greater than or equal to ...  
(At a minimum, not less than, at least, etc.)

< … approximately equal to …   √ 
__

 a   Square root

 ... not equal to ...  … belongs to …

 Plus or minus Z Function to be optimized

 … less than … R Set of real numbers

 … greater than … m Slope


... less than or equal to ... (At a maximum, 
not more than, at most, etc.) N Set of natural numbers

Units of Measurement and Other

Number:

L litre(s)

cl centilitre(s)

ml millilitre(s)

kcal kilocalorie(s)

Cal
Large calorie(s)

NOTE: Cal 5 kcal

Length

mm millimetre(s)

cm centimetre(s)

dm decimetre(s)

m metre(s)

hm hectometre(s)

km kilometre(s)

cm2 square centimetre(s)

dm2 square decimetre(s)

m2 square metre(s)

Mass

g gram(s)

kg kilogram(s)

Time

s second(s)

min minute(s)

h hour(s)

wk week(s)

Other

% percentage

$ dollar(s)

157
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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

Since 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.

131
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SELF-EVALUATION

A Self-Evaluation section can be found in the 
first part of the Complements section. 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

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

When you group together two or more inequalities defined with the same variables, the set is called a system 
of inequalities. To express constraints as a system of inequalities, you must:

1) define the variables being related

2) identify the various statements that present the constraints of the situation and that will be used to 
define the inequalities

3) express each of the constraints as inequalities, remembering to specify the admissible values in the 
two variables

4) group these inequalities to define the system of inequalities of the situation.

Example:

Situation Expression as a System of Inequalities
An aquarium can hold a maximum of 35 fish of two species: goldfish 
and guppies. There are at least twice as many goldfish as there are 
guppies. In addition, there are always more than 10 goldfish and the 
number of goldfish less the number of guppies always exceeds 8.

x: number of goldfish

y: number of guppies

  

⎧

 
⎪ ⎨ 

⎪
 

⎩

  

x $ 0

  

y $ 0

  
x 1 y # 35

  
x $ 2y

  

x . 10

  

x 2 y . 8

    

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.

ANSWER KEY PAGE XXXANSWER KEY PAGE 237

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

Half-Plane

1	 Associate each inequality below with the appropriate half-plane.

a) 2x 1 5y . 5 b) 2x 2 5y $ 5

c) 2x 2 5y , 5 d) 2x 1 5y # 5

1)

24 23 22 21 x
0

1
2
3
4

y

1 2 3 4

24
23
22

2)

x

y

1 2 3 4

24
23
22

24 23 22 21
0

1
2
3
4

3)

x

y

1 2 3 4

24
23
22

24 23 22 21
0

1
2
3
4

4)

x

y

1 2 3 4

24
23
22

24 23 22 21
0

1
2
3
4

2	 Graph the boundary line of the inequalities below, then hatch the feasible region.

a) y # 3x 2 4 b)  y . 3 c)  x # 2.5 d)  3y . 24x 2 6

3	 Chloe wants to train carrying two dumbbells in her hands and four belts on her wrists and ankles. 
Knowing that she can only support loads lower than 52 kg, she wonders what weights of dumbbells  
and belts she can wear.

a) • Determine the two variables being related.

• Then express this relation as an inequality.

• Represent this inequality in a Cartesian plane.

b) Can Chloe wear the following weights while respecting the load limitations imposed? To check your 
answer, place the solution set for each of the following cases in the graph.

1) 6 kg per dumbbell and 10 kg per belt.

2) 10 kg per dumbbell and 6 kg per belt.

3) 10 kg per dumbbell and per belt.

4) 7.5 kg per dumbbell and per belt.

REMINDER,	PAGE	5REMINDER,	PAGE	7

REFRESHER146
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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

©
 S

O
F
A
D

 -
 R

e
p

ro
d

u
c

tio
n

 p
ro

h
ib

ite
d

.

HOW THE LEARNING GUIDE IS STRUCTUREDVIII

MTH-5170-EN.indb   8 19-01-17   10:39



EV
A

LU
A

T
IO

N
 G

R
ID

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 
Demonstration 
of an adequate 
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.
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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

5 10 15 20

Constraint 3

0
Number of Hours

 Worked per Week by
 the Novice Veterinarian
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Number of
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 per Week by
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 Veterinarian

4	 a) Sample answer:

Since the same variables are being related in the three 
half-planes, the three can be represented in the same 
plane using either a colour code or arrows to make them 
easier to read.

Sample graph:

0 8 16 24 32 40 48

8

16

24

32

40

48

Number of Hours
 Worked per Week by

 the Novice Veterinarian

Number of
 Hours Worked

 per Week by
 the Senior

 Veterinarian

Availability
of Workers

(10, 30)

b) Sample answer:

The pair (10, 30) meets the constraints of both workers 
(see 4 (a)). The novice veterinarian would work 10 hours 
per week and the senior veterinarian would work 
30 hours.

c) Sample answer:

There is an infinite number of combinations (solution 
pairs) that satisfies the three constraints of the workers. 
This is the entire shaded region in three colours in 
representation 4 a).

SITUATION	1.1	THE	URBAN	FARM
EXPLORATION	1.1	 PAGES 5 TO 6

1	 The number of weekly hours worked by the novice 
veterinarian and the number of weekly hours worked  
by the senior veterinarian.

2	 •  The novice veterinarian can spend # 15 hours on this 
job.

• The senior veterinarian must work . 26 hours per week.

• The number of hours worked by the senior veterinarian 
must be , 35 hours.

3	 a) 1)  x # 15

2)  y . 26

3)  y , 35

b) Sample graphs:
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CHAPTER 1 – Constraints and systems of inequality162
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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
Boundary line

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

Conjecture

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

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.

Decision variables

Variables used to define the constraints of an 
optimization problem.

Discrete

See Discrete variable.

Discrete variable

Variable for which the set of values is finite or 
countable.

Equation

An equation is a mathematical statement containing 
variables and an equal sign. The solution set of an 
equation is made up of the values of the variables 
that transform the equation into a true equality.

Example:

x 1 3 5 4 is an equation whose solution set 
contains only the number 1.

Family of lines

Set of lines that have the same characteristic.  
For example, all the lines with the same slope are 
part of the same family of lines, or, all the lines with 
the same y-intercept are part of the same family of 
lines, etc.

Function to be optimized

In an optimization problem, the quantity to be 
optimized depends on the values of variables  
(x and y) used to define the constraints of the 
situation. The relationship between this quantity to 
be optimized and these variables (called decision 
variables) is named the function to be optimized  
and is often represented by the letter Z.

Z 5 ax 1 by 1 c

GLOSSARY158
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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. You may use this quick 
reference during the final test.

IX
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HEADINGS AND PICTOGRAMS

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

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

To ensure that these hires will be 
sufficient to...TA

S
K

STRATEGY Subdividing a sentence ...

Long sentences that provide context 
sometimes include more than one ...

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

REMINDER

Half-Plane

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

REFRESHER EXERCISES
PAGES 146 TO 147, QUESTIONS 1 TO 4

REMEMBER

Expressing constraints ...

When you group together two or 
more inequalities defined with 
the same variables, the set is 
called a system of inequalities.

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 Chapter 1. 
Find it at ...S

C
O

R
ED

 
A

C
T

IV
IT

Y

I CT
ICT Activity 1.2.1 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?
In Québec, percentiles are used to 
compare growth (weight, height).

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

CAUTION !
Units of measurement must always be 
specified when defining the variables of a 
situation. Also, you must specify ...

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

Ti p
If a variable of the situation only contains 
positive values, it must be taken into account 
in the system of inequalities.

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.

 

Components of the SOLUTIONS series:

•	 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  

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.
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