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HOW THE LEARNING GUIDE 
IS STRUCTURED

Welcome to the learning guide of the Vote Distribution Models and Random Experiments in a General 
Context course. The aim of this course, which is the third in the Secondary V Cultural, Social and Technical 
sequence, is to develop your ability to handle situations that require processing of data from a random 
experiment. To achieve this, you will study different models of vote distribution:

• majority rule

• plurality voting

• Borda count

• Condorcet method

• approval voting

• runoff (or elimination) method

• proportional representation

You will complete your learning by expanding your knowledge about probability by addressing, for example:

• counting

• mutually exclusive events

• conditional probability

• the concept of chance

• mathematical expectation

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 three chapters of the guide for this 
course and enrich your knowledge of data processing.

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.
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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

Types of Probability and  
the Concept of Equity

Making Decisions in a 
Context of Uncertainty

In everyday life, just as in the business world, making decisions 

is essential. But making a decision is not always easy. In the 

business world, for example, a simple decision can often make 

the difference between the success and failure of a project. Also, 

since it is impossible to predict the future with certainty, you 

might think that some of the decisions that propelled companies 

to the top were essentially random. Yet, this is very rarely the case! 

In fact, success is more a matter of a thoughtful business decision: 

a good manager analyzes the information to determine the 

various possible outcomes and thus make the best decision. 

To do this, managers usually use mathematics- more specifically, 

probability. While not guaranteeing success, this approach 

allows an informed decision to be made.

In this chapter, you will learn how to use probability, applying 

a theoretical, experimental or subjective approach, to analyze 

random situations. You will also see how the concept of 

mathematical expectation can serve as a guide for planning 

optimal production.

2 CHAPTER 1 – Types of Probability and the Concept of Equity
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SITUATION 1.1
THEORETICAL PROBABILITY

EXPERIMENTAL PROBABILITY

SUBJECTIVE PROBABILITY

COUNTING AND ENUMERATION OF POSSIBILITIES

SP 1.1 –  Designing a Board Game p. 4

SITUATION 1.2
CALCULATING AND INTERPRETING  
MATHEMATICAL EXPECTATION

DISTINCTION BETWEEN THE PROBABILITY  
OF A RANDOM EVENT AND THE “CHANCES  
FOR” AND THE “CHANCES AGAINST”

SP 1.2 –  Expecting a Profitable  
Production p. 34

KNOWLEDGE SUMMARY p. 55

INTEGRATION p. 60

LES
Probable Interest is Key! p. 68
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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.

SITUATION 1.1
COSINE LAW 

TRIGONOMETRIC FORMULA FOR AREA 
HERON’S FORMULA*

THEORETICAL PROBABILITY
EXPERIMENTAL PROBABILITY

SUBJECTIVE PROBABILITY
COUNTING AND ENUMERATION OF POSSIBILITIES

Designing a Board Game

Chance plays an important role in board 
games. To design a game with a good dose 
of fun, you must look at the probabilities  
of different events that may occur so that 
the game is balanced. This increases the 
chances of the game’s commercial success.

SP 1.1

Olivia and Astrid complete the 
design of a board game. To play, 
you use a regular die for the 
moves, an irregular colour die in 
the shape of a right prism with a 
rectangular base and a game 
board. The game board contains 
16 boxes, each of which is red, 
green or blue.

The goal of the game is simple: 
move with the regular die, then throw the colour die. To collect points, look at the outcome on the colour die: 
if the colour rolled is the same as that of the box on which your pawn stopped, you get a point.

To finalize the design of the game, the colour of each box  
of the game board must be determined. The objective is  
to assign a colour to the 16 boxes of the board so that if  
an outcome is more likely on the colour die, it must be  
less likely on the game board, and if an outcome is less  
likely on the colour die, it must be more likely on the  
game board. To achieve this, Olivia and Astrid were  
interested in the behaviour of the colour die on several  
rolls. To the right are the outcomes obtained by each: 

NOTE: The result of the roll of the die is the face on the top of the die. Players use the same die in turn.

From the probability associated with the different possible outcomes of the colour die,  
propose a way to colour the boxes of the game board that satisfies the goal of the creators.TA

S
K

Astrid’s Rolls

Colour Die

Result Number 
of Rolls

Face A1 84

Face A2 78

Face B1 53

Face B2 59

Face C1 28

Face C2 20

Olivia’s Rolls

Colour Die

Result Number 
of Rolls

Face A1 6

Face A2 10

Face B1 10

Face B2 8

Face C1 2

Face C2 4

Face A2

Appearance of the Colour Die with its Development
Game Board and

Moving Dice

Face A1

Face B1

Fa
ce

 C
1Face C

2

Face B2

Face C1

Face A 1
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COSINE LAW 
TRIGONOMETRIC FORMULA FOR AREA 

HERON’S FORMULA*

Expecting a  
Profitable Yield

Every year in Québec, farmers plan their next 
crop based on a multitude of factors: local and 
international demand, climate, nutrients in the 
soil, and so on. Each of these factors is associated 
with a certain amount of uncertainty. Wise 
planning is necessary to give the best chances 
for a profitable yield.

SP 1.2

CALCULATING AND INTERPRETING MATHEMATICAL EXPECTATION

THE DIFFERENCE BETWEEN THE PROBABILITY OF A RANDOM 
EVENT AND THE “CHANCES FOR” AND “CHANCES AGAINST”SITUATION 1.2

Eager to generate 
maximum profits, a 
young farmer is 
planning his next crop 
of vegetables. He 
hesitates between three 
different varieties, each 
with their own 
particularities.

In addition to choosing  
the variety of vegetables he will grow, the young farmer must  
determine the space he will allocate to each variety. He has  
30 hectares. Here are the options he considers:

• Cultivate only one variety.

• Divide the land evenly into three plots and cultivate the  
three varieties of vegetables.

• Divide the land equally into two plots and cultivate only 
two of the three varieties.

NOTE: In a monoculture, the probability of losing his crop due to disease is 
20%. In such a case, the crop is lost. In other cases, the probability of losing his 
crop is only 2%.

Help the farmer plan the cultivation for which he can expect the greatest gain and provide an 
estimate of how much he could earn.TA

S
K

Ti p
A hectare (ha) is a surface area 
equivalent to one square 
hectometre. Thus, one hectare 
corresponds to an area of 
10 000 m2. To visualize what this 
represents in terms of area, tell 
yourself that the playing surface 
of a regular football field has an 
area of about 1 hectare.

Corn Potatoes Carrots
• Cost related to seed 

purchase and crop: 
$1300/ha

• Maximum theoretical 
production: 12 t/ha

• Yield: About 5 plants  
out of 100 do not 
produce ears.

• Selling price: $250/t

• Cost related to seed 
purchase and crop:  
$5000/ha.

• Maximum theoretical 
production: 32 t/ha

• Yield: About 80% of the 
potatoes grown are good 
for retail, the others are 
losses.

• Selling price: $356/t

• Cost related to seed 
purchase and crop: 
$3500/ha

• Maximum theoretical 
production: 50 t/ha

• Yield: On average,    1 _ 4    of 
the production is lost.

• Selling price: $175/t

CHAPTER 1 – Types of Probability and the Concept of Equity34
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PHASES OF EACH SITUATION

SOLUTION

SITUATION 1.1
COSINE LAW 

TRIGONOMETRIC FORMULA FOR AREA 
HERON’S FORMULA*

THEORETICAL PROBABILITY
EXPERIMENTAL PROBABILITY

SUBJECTIVE PROBABILITY
COUNTING AND ENUMERATION OF POSSIBILITIES

Designing a Board Game

Chance plays an important role in board 
games. To design a game with a good dose 
of fun, you must look at the probabilities  
of different events that may occur so that 
the game is balanced. This increases the 
chances of the game’s commercial success.

SP 1.1

Olivia and Astrid complete the 
design of a board game. To play, 
you use a regular die for the 
moves, an irregular colour die in 
the shape of a right prism with a 
rectangular base and a game 
board. The game board contains 
16 boxes, each of which is red, 
green or blue.

The goal of the game is simple: 
move with the regular die, then throw the colour die. To collect points, look at the outcome on the colour die: 
if the colour rolled is the same as that of the box on which your pawn stopped, you get a point.

To finalize the design of the game, the colour of each box  
of the game board must be determined. The objective is  
to assign a colour to the 16 boxes of the board so that if  
an outcome is more likely on the colour die, it must be  
less likely on the game board, and if an outcome is less  
likely on the colour die, it must be more likely on the  
game board. To achieve this, Olivia and Astrid were  
interested in the behaviour of the colour die on several  
rolls. To the right are the outcomes obtained by each: 

NOTE: The result of the roll of the die is the face on the top of the die. Players use the same die in turn.

From the probability associated with the different possible outcomes of the colour die,  
propose a way to colour the boxes of the game board that satisfies the goal of the creators.TA

S
K

Astrid’s Rolls

Colour Die

Result Number 
of Rolls

Face A1 84

Face A2 78

Face B1 53

Face B2 59

Face C1 28

Face C2 20

Olivia’s Rolls

Colour Die

Result Number 
of Rolls

Face A1 6

Face A2 10

Face B1 10

Face B2 8

Face C1 2

Face C2 4

Face A2

Appearance of the Colour Die with its Development
Game Board and

Moving Dice

Face A1

Face B1

Fa
ce

 C
1Face C

2

Face B2

Face C1

Face A 1
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SITUATIONAL PROBLEM FROM PAGE 4

You are now able to solve Situational Problem 1.1. 

From the probability associated with the 
different possible outcomes of the colour die, 
propose a way to colour the boxes of the game 
board that satisfies the goal of the creators.

TA
S

K

Summary of the Facts:

• Illustrations of dice and  
game board

• Constraints to respect in  
colouring the boxes of  
the game board:

You must assign a colour  
to the 16 boxes of the  
game board so that if an  
outcome is more likely on  
the colour die, it must be less likely on the game board, and if an outcome is  
less likely on the colour die, it must be more likely on the game board.

• Table of Rolls

Rolls of the Colour Die

Face A2

Appearance of the Colour Die with its Development
Game Board and

Moving Dice

Face A1

Face B1

Fa
ce

 C
1Face C

2

Face B2

Face C1

Face A 1

Astrid’s Rolls

Colour Die

Result Number  
of Rolls

Face A1 84

Face A2 78

Face B1 53

Face B2 59

Face C1 28

Face C2 20

Olivia’s Rolls

Colour Die

Result Number  
of Rolls

Face A1 6

Face A2 10

Face B1 10

Face B2 8

Face C1 2

Face C2 4

CHAPTER 1 – Types of Probability and the Concept of Equity14
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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 272

ACqUISITION B

1.	 Subjective	Probability		
of	a	Random	Event

In this acquisition activity, you will see that you can determine the probability  
of a random event based on your personal experience, your critical judgment  
and your expertise in the field in question. It is neither a theoretical approach  
nor an experimental approach, but a subjective approach.

1 A local centre for economic development holds its Annual Local Investors Day, during which 
entrepreneurs and future entrepreneurs from the region are invited to come and present their project  
to a group of investors with various types of expertise in order to encourage the local economy. Each 
investor evaluates the likelihood of success of the various projects presented and, at the end of the  
day, makes an offer for financing projects with the highest probability of success.

Here is a table summarizing investors’ evaluations of the most promising companies:

Company Information and Investor Evaluation

Businesses and  
Some of Their  

Features

Company 1 Company 2 Company 3 Company 4

Pressure Wash
• Residential services 

(asphalt, concrete, 
roofing, etc.)

• Commercial services 
(truck rental, earth 
moving, etc.)

Mobile Internet 
Satellite Service

• Packages for 
travellers/tourists

• Innovative technology

Manufacture and 
Distribution of 
Essential Oils

• Manufactured from 
local products

• Neat and trendy 
presentation

• Good reputation 
locally

• No online sales, only 
in stores

Culinary Training at 
Home and Online and 

Catering Service
• Well-developed home 

training service
• Specialized in 

vegetarian menu 
(catering service)

• Web platform 
inefficient and 
obsolete

Estimate of the Probability of Success According to:

Investor 1
Expert in telecommunica-

tions and web products

Does not feel able to 
estimate probability. 30% 65% 25%

Investor 2
Retail expert

40% 60% 75% 40%

Investor 3
Expert in service 

companies
65% 40% Does not feel able to 

estimate probability. 65%

a) Investor 1 and investor 3 both mentioned on one occasion that they did not feel able to evaluate the 
probability of success of one of the companies. What could justify their feeling of inability?

b) Considering that each investor receives the same information, name the external factor(s) that could 
justify the large differences in the evaluations of the probability of success.

Mathematical knowledge 
targeted:

 • determining the 
subjective probability of 
a random event

 • enumerating and listing 
the possibilities of a 
random experiment.

CHAPTER 1 – Types of Probability and the Concept of Equity16
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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. As in the Integration 
section, this Consolidation also 
contributes to the development of 
mathematical skills.

S
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ANSWER KEY PAGE 275

CONSOLIDATION

1 Which approach (theoretical, experimental or subjective) is the most appropriate to determine  
the probability of each of the following situations?

a) A financial newspaper forecasts that the gross national product will increase by 2.3% in the  
next quarter.

b) While playing backgammon, Carole evaluates the possibility of rolling a double six with the dice.

c) Meteorologists announce that the weekend will be beautiful with a slight probability of rain of 10%.

d) The probability of picking the ace of spades in a regular deck of cards is 1 in 52.

e) Financial analysts estimate a 28% probability that the mortgage rate will increase over the next month.

f ) A radio station states that there is a 80% chance that former members of a band will reunite for one 
last tour.

g) In a video game, a player has a 25% probability of opening a safe without the magic key, compared 
to 75% of opening it with the key.

h) A sniper hits his target 92 times out of 100.

i) A certain antibiotic works in 85% of cases for this type of infection.

j) An estimated 23% of trees in a forest are infected with a certain fungus.

k) The probability that two people were born on the same day of the week is equal to     1 _ 
7

   .

l) While drawing cards at random, Marcella notices that she has drawn 17 spades from the total  
70 cards she drew.

m) Jordan plays snakes and ladders with his brother. He calculates the probability of avoiding a snake  
on his next roll.

n) Thanks to his new racket, Michel estimates a 75% probability of beating his friend Hector.

25
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EXPLORATION

ANSWER KEY PAGE 269

EXPLORATION

The questions in this exploration activity will help you better understand the many details of the situational 
problem. To interpret all this data, you will need to refresh your knowledge on probability.

1 Compare the regular die used to move the player on the game board with the colour die.

a) What do they have in common? 

b) What makes them different? 

2 What is the probability associated with each of the faces of the die used to move? Justify your answer.

3 All outcomes of the regular die are equiprobable. Can we assume the same about the colour die?  
Justify your answer.

REMINDER

Random Experiments
An experiment is said to be random if the 
outcomes are determined by chance. This 
means that it is impossible to predict with 
certainty the outcomes of the experiment.

Equiprobable and Non-Equiprobable 
Events
Events are equiprobable if they have the same 
chance of occurring.

Events are non-equiprobable if they do not 
have the same chance of occurring.

Probability of an Event
The probability of an event can be considered 
an estimate of the relative frequency of the 
event occurring if the experiment were 
repeated many times under similar conditions.

Theoretical Probability
For a random experiment with a finite number 
of outcomes, where it is reasonable to believe 
that simple events are equiprobable, the 
theoretical probability of any given event A is 
defined by the following formula:

                                                                 
P(A) 5    number of results giving event A  ____________________________  number of results possible in       

     
,

where  (sample space) is the set all of the 
possible outcomes.

Theoretical probability, as the name implies, is 
based on the fact that probability can be 
calculated with purely theoretical reasoning, 
without resorting to any experimentation.

Example:

When rolling a regular die, you can assume that the six simple events are equiprobable. The 
probability of obtaining each outcome is    1 _ 

6
   . Therefore, the probability of obtaining a number 

greater than 4, which is P({5, 6}), is equal to    2 _ 
6
    or    1 _ 

3
   .

REFRESHER EXERCISES
PAGE 235, QUESTIONS 1 TO 5

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.
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ANSWER KEY PAGE 269

ACqUISITION A

1.	 Experimental	Probability		
of	a	Random	Event

In this acquisition activity, you will find that it is not always possible to  
determine the probability of a random event using a theoretical approach.  
However, you will see that it is always possible to use the long-term trend of a  
random experiment to estimate the probability of this event. In doing so, you will  
recognize the utility and scope of application of the experimental approach in probability.

1 Consider a company that specializes in the production of  
circuit boards. A study conducted by the quality control  
department on a sample of 2000 circuit boards found that  
about 6% of the circuit boards produced by the company  
have a manufacturing defect.

a) According to the study, what is the probability that  
a circuit board has a manufacturing defect?

b) In your opinion, how many circuit boards had a manufacturing defect in the sample of 2000, verified 
by the quality control department?

c) If a new batch of 2000 circuit boards were verified, would the results necessarily be the same? Explain 
your reasoning.

d) In light of your answer in c) and according to the information provided by the quality control 
department, can you be absolutely certain that the value obtained corresponds to the probability 
that a circuit has a manufacturing defect? Justify your answer.

2 In order to reduce the defect rate of its devices, the company decides to buy more precise machines.

a) Once the machines have been installed, the quality control department must conduct a study to 
estimate the new defect rate. Suggest an approach that could be used to complete this study.

Mathematical knowledge 
targeted:

 • determining the 
experimental probability  
of a random event

 • distinguishing experimental 
probability from theoretical 
probability.

7
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SITUATION 1.1
COSINE LAW 

TRIGONOMETRIC FORMULA FOR AREA 
HERON’S FORMULA*

THEORETICAL PROBABILITY
EXPERIMENTAL PROBABILITY

SUBJECTIVE PROBABILITY
COUNTING AND ENUMERATION OF POSSIBILITIES

Designing a Board Game

Chance plays an important role in board 
games. To design a game with a good dose 
of fun, you must look at the probabilities  
of different events that may occur so that 
the game is balanced. This increases the 
chances of the game’s commercial success.

SP 1.1

Olivia and Astrid complete the 
design of a board game. To play, 
you use a regular die for the 
moves, an irregular colour die in 
the shape of a right prism with a 
rectangular base and a game 
board. The game board contains 
16 boxes, each of which is red, 
green or blue.

The goal of the game is simple: 
move with the regular die, then throw the colour die. To collect points, look at the outcome on the colour die: 
if the colour rolled is the same as that of the box on which your pawn stopped, you get a point.

To finalize the design of the game, the colour of each box  
of the game board must be determined. The objective is  
to assign a colour to the 16 boxes of the board so that if  
an outcome is more likely on the colour die, it must be  
less likely on the game board, and if an outcome is less  
likely on the colour die, it must be more likely on the  
game board. To achieve this, Olivia and Astrid were  
interested in the behaviour of the colour die on several  
rolls. To the right are the outcomes obtained by each: 

NOTE: The result of the roll of the die is the face on the top of the die. Players use the same die in turn.

From the probability associated with the different possible outcomes of the colour die,  
propose a way to colour the boxes of the game board that satisfies the goal of the creators.TA

S
K

Astrid’s Rolls

Colour Die

Result Number 
of Rolls

Face A1 84

Face A2 78

Face B1 53

Face B2 59

Face C1 28

Face C2 20

Olivia’s Rolls

Colour Die

Result Number 
of Rolls

Face A1 6

Face A2 10

Face B1 10

Face B2 8

Face C1 2

Face C2 4

Face A2

Appearance of the Colour Die with its Development
Game Board and

Moving Dice

Face A1

Face B1

Fa
ce

 C
1Face C

2

Face B2

Face C1

Face A 1
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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
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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

= … equals …

< … approximately equal to …

 … not equal to …

, … less than …

. … greater than …

# … less than or equal to …

$ … greater than or equal to …

⇔ If and only if

[a, b] Interval of a to b inclusive

[a, b[ Interval including a, but excluding b

]a, b] Interval excluding a, but including b

]a, b[ Interval of a to b exclusive

 … belongs to …

 … does not belong to …

 Union of sets

Units of Measurement and Other

Prefix

p pico, which means trillionth or 10212

n nano, which means billionth or 1029

m micro, which means millionth, or 1026

m milli, which means thousandth, or 1023

c centi, which means hundredth, or 1022

d deci, which means tenth, or 1021

k kilo, which means thousand, or 103

M mega, which means million, or 106

G giga, which means billion, or 109

T Tera, which means trillion, or 1012

Symbol Meaning

 Intersection of sets

| “Given that”

A\B Set A without set B

∞ Infinity

A’ Complement of set A

! Factorial

Mathematical expectation

N Set of natural numbers

R Set of real numbers

Z Set of integers

 Omega (universe of possibilities)

 Empty set

{ } Empty set

  
_

 x  Mean

Quantity

L litre(s)

ml millilitre(s)

mol mole(s)

Distance

mm millimetre(s)

cm centimetre(s)

m metre(s)

km kilometre(s)

261
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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 the details of 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, do not 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.

221
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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
CHAPTER 1
Experimental Probability of a Random Event

Experimental probability is an estimate of the theoretical probability of a random event obtained in an 
experimental approach. In an experimental approach, the probability that a particular outcome occurs is 
determined by repeating an experiment many times and establishing the following ratio:

                                                                                                 
   number of times the result occurs   _______________________________________    
number of times the experiment is repeated

   

Example:

To evaluate the performance of a light bulb manufacturing plant, a technician tests a batch of 250 light 
bulbs. In this batch, five bulbs are defective. If you choose a bulb randomly, evaluate the probability that 
this bulb is defective.

Consider that A is the event “Select a defective bulb.”

P(A) 5    number of defective light bulbs   _____________________________   
total number of light bulbs tested

    5    5 _ 
250

    5    1 _ 
50

   

Distinguishing Experimental Probability from Theoretical Probability

Experimental Approach Theoretical Approach
In probability, the frequency approach is usually used in 
situations where it is not possible to use a theoretical approach, 
as in very complex cases where the parameters to be taken into 
consideration are too numerous or are not controlled. With this 
approach, the probability estimate will be very reliable if the 
experiment was simulated correctly with a sufficient number 
of tests.

In probability, the theoretical approach allows the 
probability associated with a random event  to be 
determined using a theoretical model. It is based 
strictly on reasoning, not on a long-term trend.

CHAPTER 1 – Types of Probability and the Concept of Equity242
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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.
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RefResheR These refresher questions cover knowledge from a previous course that is necessary to understand the new knowledge.

ANSWER KEY PAGE 359

Random Experiment

1	 Are the following experiments random?

a) Rolling a regular die.

b) Drawing a marble from a bag containing 50 blue marbles.

c) Determining the exact temperature expected in 152 days.

d) Throwing a dart at a target with your eyes closed.

e) In July, in Montréal, trying to guess if the next precipitation will be rain or snow.

Equiprobable and Non-Equiprobable Events

2	 Are the following events equiprobable?

a) Obtaining an even number and obtaining an odd number when rolling a regular die (six sides). 

b) Obtaining tails, then heads, and obtaining heads on both tosses when tossing a coin twice in a row.

c) Obtaining two red cards and obtaining a red card, followed by a black card, when drawing two cards 
without replacement from a regular deck of 52 cards.

d) Drawing a marble from an urn in which there are 3 red, 4 yellow and 7 blue marbles. Obtaining a blue 
marble and obtaining a marble whose colour is yellow or red.

e) Obtaining two numbers that have a sum of 7 and obtaining two even numbers when rolling two 
regular dice of six sides each. .

Probability of an Event

3	 For the following questions, express your answers as a reduced fraction and a percentage.

a) You throw two regular dice (six faces): a red die and a green die. Calculate the probability of rolling a 
result greater than three on the green die.

b) You toss a coin twice in a row. Calculate the probability of obtaining tails on both tosses.

c) You draw two cards, with replacement, from a regular deck of cards (52 cards). Calculate the 
probability of drawing a queen, followed by a heart.

d) You draw two cards, without replacement, from a regular deck of cards (52 cards). Calculate the 
probability of drawing a face card (jack, queen or king), followed by an ace.

e) You draw two cards, without replacement, from a regular deck of cards (52 cards). Calculate the 
probability of drawing a diamond, followed by a red card.

f ) You draw two cards, with replacement, from a regular deck of cards (52 cards). Calculate the 
probability of drawing a 6 of clubs, followed by a spade.

g) You draw two cards, without replacement, from a regular deck of cards (52 cards). Calculate the 
probability of drawing a red card, followed by a black card.

ReMINDeR,	PAGe	5

235
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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 
severely 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.

365
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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
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CHAPTER 1

5 The set of possible results is: stop on a green box (GB), red 
(RB) or blue (BB). It is thus denoted:  5 {GB, RB, BB}.

6 Sample answers:

a) The opposite faces are identical.

b) •  In both tables, you notice that the frequencies of  
the opposite faces of the colour die are similar. The 
probability of obtaining face A1 seems close to the 
probability of obtaining face A2 , and so on for the 
faces B1 and B2 and C1 and C2.

• In both tables, the frequency associated with face A1 
or A2 is significantly higher than that associated with 
the other faces of the die. You might think that the 
probability associated with result A1 or A2 is therefore 
greater than that associated with faces B1 and B2 and 
C1 and C2.

• In the two roll tables of the situation, you see that 
each friend who rolled the die gets about the same 
result for one face and the face on the opposite side. 
In other words, the number of times that each friend 
has obtained face A1 on the die corresponds 
approximately to the number of times that they  
have obtained the opposite face A2.

SITUATION 1.1  
DESIGNING A BOARD GAME
EXPLORATION 1.1 PAGES 5 TO 6

1 Sample answers:

a) The two die have six faces.

b) All the faces of the regular die are identical. This is not  
the case for the colour die.

2 Since all sides of the die are equiprobable and there are six 
possible outcomes (one result on each of the six faces), the 
probability associated with each result is    

1
 __ 

6
   .

3 No. Since all the faces of the colour die are not identical, the 
probability associated with each of the results is different. 
You can say that this die is irregular.

4 a)  Since the probability associated with each result of a 
regular die is    

1
 __ 

6
    , if you roll a regular die 600 times, you 

should get each result about 100 times.

b) Sample answer:

No. The result of each roll of a regular die is random, so 
much so that after six rolls, you cannot say that each 
result will necessarily be obtained once. However, you 
can say that on average, you should get each of the 
results about 1 out of 6 times. This is a long-term trend 
that cannot be seen with a small number of rolls.

ACQUISITION 1.1 A PAGES 7 TO 13

1 a) 6% 5    3 _ 
50

   

b) Since the sample had a large number of circuit boards 
and the defect rate was estimated at 6%, it is reasonable 
to assume that 6% of the circuit boards have a 
manufacturing defect. This corresponds to 120 circuit 
boards, or 6% 3 2000.

c) Not necessarily. It is possible that the first batch of  
2000 circuit boards has a number of circuits with 
manufacturing defects greater than average. In fact, you 
can expect that there will not always be exactly 120 
circuit boards per batch of 2000 circuits, although it is 
reasonable to believe that the quantity should vary 
around 120 (or 6% of 2000 circuit boards).

d) No. You can say that the defect rate determined by the 
statistical study is an estimate of the probability, which 
might not be exactly 6%.

2 Sample answers:

a) To determine the defect rate, you could consider a 
relatively large product sample, for example from 1500 to 
2000 circuit boards, and count the number of defective 
circuit boards in this sample. You can then look 

at the ratio    
number of defective circuit boards

   ________________________________   
number of circuit boards in the sample

    

to estimate the defect rate.

b) One element that could justify this difference is the size 
of the samples. You find that the sample of week 1 is 
significantly smaller than that of the other three weeks. 
But by having a smaller sample, it is harder to get a fair 
idea of the long-term trend.

269
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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
Approval
Approval in a vote to determine a winner.

Approval voting

Voting procedure in which the voter votes for as 
many candidates as he wishes. The candidate with 
the greatest number of approvals (votes) is elected.

Example:

Each voter approves the candidate(s) he wants:

Results of the Election

Number of Votes 7 8 9

Choice
A B B

C A

Number of votes obtained by each candidate:

A: 7 1 9 5 16

B: 8 1 9 5 17

C: 8

The winner is candidate B.

Borda count

Voting procedure that consists of ranking 
candidates in order of preference and weighting 
ranks in decreasing order: n points for the 1st choice, 
n 2 1 point for the 2nd choice, etc. The candidate 
with the highest number of points is declared 
the winner.

Example:

Results of an Election

Number of Votes 30 11 8 20

1st choice A B C C

2nd choice C A A B

3rd choice B C B A

By assigning 3 points for 1st choice, 2 points for the 
2nd choice and 1 point for the 3rd choice, each 
candidate will have the following number of points:

A: 3 3 30 1 2 3 11 1 2 3 8 1 1 3 20 5 148

B: 1 3 30 1 3 3 11 1 1 3 8 1 2 3 20 5 111

C: 2 3 30 1 1 3 11 1 3 3 8 1 3 3 20 5 155

The winner according to the Borda Count is candidate C.

Chances against
Chances not in favour of an event. Calculated by:

“Chances against” 5    
number of unfavourable cases

  _____________________  
number of favourable cases

    

Chances for
Chances in favour of an event. Calculated by:

“Chances for” 5    
number of favourable cases

  _____________________  
number of unfavourable cases

    

Conditional probability

Consider that A and B are two of the possible events 
of a random experiment. The probability that 
event A occurs given that event B has already 
occurred corresponds to the conditional probability 
“P (A given B)”. This probability is written as P(A|B). 
Different representation modes (tree diagram, 
contingency table, etc.) can be used to determine 
the value of the terms of the following ratio:

P(A|B) 5    
number of favourable cases

  ________________________   
total number of cases to consider

   

Condorcet method
Voting procedure which consists of comparing all 
candidates in pairs and designating the candidate 
who wins all their pairings as winner.

Example:

Results of an Election

Number of Votes 30 11 8 20

1st choice A B C C

2nd choice C A A B

3rd choice B C B A

From this data, the results of the pairings are deduced 
as follows:

Table of Pairings

A: 30 1 8 5 38  
B: 11 1 20 5 31

A wins over B

A: 30 1 11 5 41  
C: 8 1 20 5 28

A wins over C

B: 11  
C: 30 1 8 1 20 5 58

C wins over B

Candidate A won all his pairings. He is the winner of 
the election according to the Condorcet method.

GLOSSARY264
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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-point, 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.
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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.

From the probability associated 
with different possible outcomes...TA

S
K

STRATEGY Extract from...

You can generally extract several pieces of 
data that do not always appear...

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

REMINDER

Random Experiments
An experiment is said to be 
random if the outcomes are 
determined by chance.  
This means that...

REFRESHER EXERCISES
PAGE 235, QUESTIONS 1 TO 5

REMEMBER

Probability…

Experimental probability is  
an estimate of the theoretical 
probability of a random event...

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 compares the theoretical 
calculations of probability and mathematical 
expectation using an experiment simulator. 
This activity is... 

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

DID YOU KNOW?
In basketball, a free throw is awarded by 
the referee to a player...

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

CAUT ION !
Since the experimental approach is an 
estimate of the probability of a random 
event, it is generally said that...

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
It may be advantageous to represent a 
fraction by a percentage (or a decimal 
number) for the purpose of interpreting...

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