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HOW THE LEARNING GUIDE  
IS STRUCTURED

Welcome to the learning guide for the Algebraic and Graphical Modelling in a Fundamental Context 2 
course. The aim of this course, which is the second in the Secondary V Science sequence, is to develop your 
ability to handle situations that require an algebraic or graphical model to express a relationship between 
quantities. To achieve this, you will study eight new real functions:

•	 exponential;

•	 logarithmic ;

•	 rational;

•	 square root;

•	 sinusoidal;

•	 tangent;

•	 piecewise;

•	 absolute value.

You will complete your learning by expanding your knowledge of:

•	 operations on functions;

•	 determining the type of dependency relationship using the curve of best fit;

•	 solving one-variable equations and inequalities.

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 six chapters of the two guides for this 
course and enrich your knowledge of algebra.

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

Piecewise Functions and 
Absolute Value Functions

Automated Systems

Computer applications play an ever greater role in 
our lives. While some consider this phenomenon 
to be invasive, others believe it represents 

progress. Nevertheless, automated systems are 
undoubtedly becoming more and more prevalent. Think 
of public buildings with sliding doors or the automation 
of assembly lines. The role of such systems in today's 
automobiles is another example. Some vehicle 
prototypes drive autonomously, without human 
intervention. Of course, these systems are programmed 
by specialists who excel in mathematics and clearly 
understand the concepts of distance, speed and 
acceleration, and the functional models that relate them.

CHAPTER 1 – Piecewise Functions and Absolute Value Functions2
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The learning process followed in each chapter enables students to progress by building on what they have learned 
from one section to the next. The following diagrams illustrate this approach and specify the pedagogical intent of 
each section.

SITUATIONS

In general, there are two learning 
Situations per chapter. The 

approach taken in these 
situations makes it possible to 

acquire new knowledge and 
develop mathematical skills in 

real, realistic or purely 
mathematical contexts.

LAW﻿OF﻿COSINES  
TRIGONOMETRIC﻿FORMULA﻿FOR﻿AREA  

HERON’S﻿FORMULA*

SP﻿2.2SP﻿1.1

More and more cars are equipped with an 
emergency autonomous braking system. 
The next step for the industry is to offer an 
autonomous braking system that operates at all 
times. One aim of this system is to regulate a car's 
speed by taking into account the speed of the car 
ahead of it and the distance separating them. 

An Autonomous  
Braking System

PIECEWISE﻿FUNCTIONS

SOLVING﻿EQUATIONS﻿OR﻿INEQUALITIES﻿GRAPHICALLYSITUATION﻿1.1

Consider the following example.

A car drives at 90 km/h on a country road. Its sensors 
detect another car 100 m ahead driving at 54 km/h. 
You want to program the system for gentle braking, 
which would result in deceleration of 2.5 m/s2 until 
the two cars are driving at the same speed at a safe 
distance from each other. You know that the braking 
distance between the cars (meters) and the time 
elapsed (seconds) are related via a quadratic function, 
in which parameter a is equal to half the deceleration. 

The graph to the right describes how the distance 
between the two cars should change if the system 
initiates braking as late as possible.

You are part of the team that must perfect the 
system's programming. You are asked to perform the 
following task.

Determine at what distance between the two cars the system should initiate braking if it does this 
as late as possible. In this example, estimate what the difference between the speeds of the two 
cars will be when the distance separating them is only 35 m.TA

S
K

End of
braking

Start of
braking

Initial
 distance

Safe
 distance

Distance Between the Two Cars,
Depending on the Time Elapsed

Distance
(m)

Time
(s)

The Safe Distance 
Corresponds to the 
Distance Travelled by 
Each Car During a 
2 s Period
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LAW﻿OF﻿COSINES  
TRIGONOMETRIC﻿FORMULA﻿FOR﻿AREA  

HERON’S﻿FORMULA*

When an automatic sliding door is 
installed, people should be able to enter 
and exit without slowing their pace or 
stopping. The sliding door must open in 
time to let people through, but it must 
not remain open needlessly when there 
is nobody there. 

SP﻿1.2A Sliding Door

ABSOLUTE﻿VALUE﻿FUNCTIONS

SIMPLIFYING﻿EXPRESSIONS﻿WITH﻿ABSOLUTE﻿VALUESITUATION﻿1.2

To program a sliding door to open optimally, a research team decided to  
do random simulations for a better understanding of what happens.  
The following is an example of a simulation. 

A man is preparing to enter a building while a 
woman wants to exit. Sensors located above 
the door detect each person's position. At 
first, the man is 3 m from the door and the 
woman is 4 m. Half a second later, the man  
is 2.4 m away and the woman is 3.6 m away.  
It is assumed that each person will continue 
walking at a constant speed.  

Three constraints were fixed to manage the opening and closing of the sliding door:

• The door opens when someone approaches within 1.5 m or less.

• The door starts to close again only when no one remains in this zone.

• A complete closing or opening of the doors takes 1 s.

The research team is interested in the following question: How long will the door be partially or totally open?

Model the situation based on two functions expressing the distance between each person and  
the door, depending on the time elapsed. Give a verbal description of what happens during the 
passage of the two persons, specifying the times when the door's various movements will occur. 
Then answer the research team's question.

TA
S

K

3 m 4 m

Sensors

Sliding Door

Building Facade

Sliding Door 
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PHASES OF EACH SITUATION

ANSWER KEY PAGE 242

LAW OF COSINES  
TRIGONOMETRIC FORMULA FOR AREA  

HERON’S FORMULA*

SP 2.2SP 1.1

More and more cars are equipped with an 
emergency autonomous braking system. 
The next step for the industry is to offer an 
autonomous braking system that operates at all 
times. One aim of this system is to regulate a car's 
speed by taking into account the speed of the car 
ahead of it and the distance separating them. 

An Autonomous  
Braking System

PIECEWISE FUNCTIONS

SOLVING EQUATIONS OR INEQUALITIES GRAPHICALLYSITUATION 1.1

Consider the following example.

A car drives at 90 km/h on a country road. Its sensors 
detect another car 100 m ahead driving at 54 km/h. 
You want to program the system for gentle braking, 
which would result in deceleration of 2.5 m/s2 until 
the two cars are driving at the same speed at a safe 
distance from each other. You know that the braking 
distance between the cars (meters) and the time 
elapsed (seconds) are related via a quadratic function, 
in which parameter a is equal to half the deceleration. 

The graph to the right describes how the distance 
between the two cars should change if the system 
initiates braking as late as possible.

You are part of the team that must perfect the 
system's programming. You are asked to perform the 
following task.

Determine at what distance between the two cars the system should initiate braking if it does this 
as late as possible. In this example, estimate what the difference between the speeds of the two 
cars will be when the distance separating them is only 35 m.TA

S
K

End of
braking

Start of
braking

Initial
 distance

Safe
 distance

Distance Between the Two Cars,
Depending on the Time Elapsed

Distance
(m)

Time
(s)

The Safe Distance 
Corresponds to the 
Distance Travelled by 
Each Car During a 
2 s Period
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﻿SITUATIONAL﻿PROBLEM﻿FROM﻿PAGE﻿4

SOLUTION

You are now able to solve Situational Problem 1.1. 

Determine at what distance between the two 
cars the system should initiate braking if it does 
this as late as possible. In this example, estimate 
what the difference between the speeds of the 
two cars will be when the distance separating 
them is only 35 m.

TA
S

K

Summary of the Facts and the Elements Determined in the Exploration

• Car  A equipped with an autonomous braking 
system is driving at 90 km/h (or 25 m/s).

• Car  B, which is at an initial distance of 100 m ahead 
of it, is driving at 54 km/h (or 15 m/s).

• When  A starts braking, it decelerates at 2.5 m/s2, 
until the two cars are driving at the same speed 
(the braking time is 4 s).

• The braking distance between the cars is a 
quadratic function of the time elapsed, in which 
parameter a is half the deceleration (a 5 1.25).

• In the graph to the right, the variables t0 and t1 
respectively represent the beginning and end 
of braking. 

Solution

Distance Between the Two Cars,
Depending on the Time Elapsed

Distance
(m)

Time
(s)

The safe distance 
corresponds to the 
distance travelled 
by each car during 
a 2 s period

t1t0

100

30

CHAPTER 1 – Piecewise Functions and Absolute Value Functions12
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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. 

ACQUISITION﻿ B

1.	 Properties	of	a	Piecewise	Function
In other courses, you learned how to determine and interpret the properties  
of certain functions, particularly polynomial functions. The following section  
will allow you to refresh this knowledge.

REMINDER

Properties of a function

To define the main properties of a function,  
you will use the quadratic function

 f(x) 5 2​  1 _ 
2

  ​​(x 2 1)2 1 2.

Property Definition Example
Domain Set of values the independent variable can take. Set of real numbers R.
Range (codomain) Set of possible values that the dependent variable can take. [2∞, 2]

Zeros of the function 
(x-intercept) The values of x for which f(x) 5 0. 21 and 3.

y-intercept (initial 
value)

The value of f(0).

When the domain of the function is limited to the interval  
[0, 1∞[, the y-intercept is also called the initial value.

1.5

Sign

A function is positive over part of its domain if f(x) . 0 for all 
the values of x in this part.

A function is negative over part of its domain if f(x)  0 for all 
the values of x in this part.

Positive: x  ]21, 3[

Negative:  
x  ]2∞, 21]  [3, 1∞[

Change

A function is constant over an interval of the domain if, for all 
values x1 and x2 in this interval, f(x1) 5 f(x2).

The function is increasing over the interval if, for all values 
x1 and x2 in this interval, x1  x2 results in f(x1)  f(x2).

The function is decreasing over the interval if, for all values 
x1 and x2 in this interval, x1  x2 results in f(x1) . f(x2).

Increasing: ]2∞, 1]

Decreasing: [1, 1∞[

Extremum 
(minimum  
or maximum)

The minimum is the smallest of the values of the dependent 
variable. The maximum is the largest value.

No minimum

Maximum: 2

REFRESHER﻿EXERCISES
PAGE 196, QUESTIONS 5 TO 6﻿

�1 3

1.5

(1, 2)
y-intercept

Increasing

Negative NegativePositive
Decreasing

Zero

Maximum

Zero

y

x

Mathematical knowledge 
targeted:

﻿• determining and 
interpreting the 
properties of a  
piecewise function

﻿• translating a situation 
into a periodic 
(piecewise) function.

CHAPTER 1 – Piecewise Functions and Absolute Value Functions14
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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.

ANSWER KEY PAGE 246

CONSOLIDATION

1﻿ Based on the given rule, graph the function f. Then study this function by completing the information.

f(x) =   

⎧

 
⎪

 ⎨ 

⎪
 

⎩

  

4x 1 14

  

if

  

x

  



  

[2∞, 23[

    

2

  

if

  

x

  



  

[23, 21[

     1 __ 
2

  (x 2 1)2  if  x    [21, 1[   

2​​
x __ 
3

   1   1 __ 
3

  

  

if

  

x

  



  

[1, 1∞[

    

�5 �4 �3 �2 �1 1 2 3 4 5

�5

�4

�3

�2

0

1

2

3

4

5

y

x

Domain of f :  

Range of f :  

y-intercept:  

Maximum of the function:  

Minimum of the function:  

Zeros of the function:  

Increasing interval:  

Decreasing interval:  

In which part of the domain is this function:

positive?  

negative?  

2﻿ a) Write the function rule g represented by this graph.

NOTE: Point (2, 2) is the vertex of a second-degree polynomial function.

�4 �3 �2 �1 1 2 3 4 5

�2

1

0

2

3

4

5

x

y

 

b) Determine the values of x for which g(x) is less than 1.

CHAPTER 1 – Piecewise Functions and Absolute Value Functions22
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EXPLORATIONEXPLORATION

ANSWER KEY PAGE 240

The questions in this exploration activity will help you better understand the many details of the situational 
problem. To interpret its graph, you will have to refresh your knowledge of polynomial functions and the 
notion of speed.

1﻿ The following diagram represents the initial situation: you see car A, which is equipped with an 
automatic braking system, and car B ahead of it.

Car A Car B
Speed:                 m/s Speed:                 m/s

Distance:

The Autonomous Braking System

a) Complete the diagram by calculating the speed of each car in m/s. Above the double arrow, write the 
initial distance between the two cars.

b) Determine the distance in metres between the two cars after: 

1 s  2 s 

c) If the brakes are not activated, how long will it be until there is a collision? 

STRATEGY Represent﻿a﻿situation﻿with﻿a﻿diagram

Representing a situation with a diagram allows you to visualize the variables and better understand the 
relationship between them. In this situation, imagine the two cars, their speed and the distance separating them. 
Associate these ranges with the given graph. This will make it easier to describe what is happening in words.

2﻿ Now examine the graph of the situational problem.

a) Which two variables are being related?

b) The situation described involves three phases: before braking, during braking and after braking. 
Describe in words how the distance between the two cars varies during each of these phases.

Before braking: 

During braking: 

After braking: 

c) Which type of function can be associated with each of these phases ?
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EXPLORATION

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

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

ACQUISITION A

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

S
IT

U
A

T
IO

N
﻿1

.1
A

C
Q

U
IS

IT
IO

N
﻿A

ANSWER KEY PAGE 241

ACQUISITION﻿ A

1.	 Piecewise	Functions
In this section, you will discover how to represent this new type of function,  
which is defined differently on different intervals of its domain.

1﻿ A website shows you the position of any commercial aircraft in real time. Below is how the  
altitude of an aircraft is represented during a Toronto-Montréal flight.

11:50 11:55 12:00 12:05 12:10 12:15 12:20 12:25 12:30 12:35 12:40 12:45 12:50 12:55

Altitude of a Toronto-Montréal Flight in Real TimeAltitude
(m)

Time
(h:min)

0
2 000
4 000
6 000
8 000

10 000
12 000

SkyFlier
FR |  ENA little higher, a little farther

"This flight lasted only 45 min. From takeoff in 
Toronto until the aircraft reached its cruising 
altitude of 10 000 m, over approximately 
12.5 min, the rate of ascent was almost constant. 
The aircraft then maintained its cruising altitude 
for approximately another 12.5 min before 
making its long descent to Montréal. Contrary 
to the ascent, this descent was made at an 
increasingly slow rate so that the change in 
altitude was almost zero upon landing. ”

a) With reference to the verbal description of the flight, graph the altitude of the aircraft according  
to the time elapsed. Only use straight lines and a part of a parabola.

Altitude of the Aircraft as a Function of Time Elapsed (modelling)

Mathematical knowledge 
targeted:

﻿• representing a piecewise 
function

﻿• solving an equation or 
inequality graphically.

DID﻿YOU﻿KNOW?
All airliners operate on automatic pilot for a large part 
of the trip, such as when the aircraft is at cruising 
altitude. Even landing is programmed and is done 
autonomously under the pilots' supervision. Takeoff is 
the only portion of the flight that is not yet automated. 
When some passengers applaud as the aircraft touches 
ground, it is not the flight captain they are 
congratulating, but rather the onboard computer.
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LAW﻿OF﻿COSINES  
TRIGONOMETRIC﻿FORMULA﻿FOR﻿AREA  

HERON’S﻿FORMULA*

SP﻿2.2SP﻿1.1

More and more cars are equipped with an 
emergency autonomous braking system. 
The next step for the industry is to offer an 
autonomous braking system that operates at all 
times. One aim of this system is to regulate a car's 
speed by taking into account the speed of the car 
ahead of it and the distance separating them. 

An Autonomous  
Braking System

PIECEWISE﻿FUNCTIONS

SOLVING﻿EQUATIONS﻿OR﻿INEQUALITIES﻿GRAPHICALLYSITUATION﻿1.1

Consider the following example.

A car drives at 90 km/h on a country road. Its sensors 
detect another car 100 m ahead driving at 54 km/h. 
You want to program the system for gentle braking, 
which would result in deceleration of 2.5 m/s2 until 
the two cars are driving at the same speed at a safe 
distance from each other. You know that the braking 
distance between the cars (meters) and the time 
elapsed (seconds) are related via a quadratic function, 
in which parameter a is equal to half the deceleration. 

The graph to the right describes how the distance 
between the two cars should change if the system 
initiates braking as late as possible.

You are part of the team that must perfect the 
system's programming. You are asked to perform the 
following task.

Determine at what distance between the two cars the system should initiate braking if it does this 
as late as possible. In this example, estimate what the difference between the speeds of the two 
cars will be when the distance separating them is only 35 m.TA

S
K

End of
braking

Start of
braking

Initial
 distance

Safe
 distance

Distance Between the Two Cars,
Depending on the Time Elapsed

Distance
(m)

Time
(s)

The Safe Distance 
Corresponds to the 
Distance Travelled by 
Each Car During a 
2 s Period
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SITUATIONAL PROBLEM

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

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

AT THE END OF A CHAPTER...

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

SAVOIRS EN RÉSUMÉ PAGE XXX

KNOWLEDGE SUMMARY

La fonction définie par parties

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

dans lequel se situe la variable .

Exemple :

Représentation graphique Règle de la fonction

x

y

2 4 6 8 10 12 14 16 18 20 22

�2

�1

0

1

2

3

4

 f(x) 5  { 0,5x 2 1
3  

20,5x 1 11
 

si 
si 
si 

La fonction en escalier

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

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

d’un intervalle à l’autre.

Exemple :

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

Représentation graphique Table de valeurs

20 40 60 80 100 120 1400

1

2

3

4

5

6

7

Nombre
d’autobus

Nombre de
 passagers

Point plein 
inclus (120, 3)

Point vide 
exclus (0, 1)

Valeurs critiques

Nombre de passagers Nombre d’autobus

1

2

3

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

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

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

LES

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

Les vitesses d’entraînement de Joanne

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

VE Vitesse d’endurance de base 170 m/min

V10 Vitesse visée durant les 10 km 200 m/min

Voici son plan d’entraînement pour aujourd’hui.

• Courir 5 min à VR, puis 5 min à VE.

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

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

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

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

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

Â
C

H
E

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

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

CORRIGÉ PAGE XXX
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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 … 1∞ Positive infinity

< … approximately equal to … 2∞ Negative infinity

 … not equal to … N Set of natural numbers

 Plus or minus R Set of real numbers

 … less than … Z Set of integers

 … greater than … f 21 Inverse of the function f

 … less than or equal to …  … composed of…

 … greater than or equal to … dom f Domain of the function f

  √ 
__

 a   Square root ran f Range of the function f

  3 √ 
__

 a   Cube root of a x Change in x

  n √ 
__

 a   nth root  of a y Change in y

|a| Absolute value of a m Slope

 A Angle A log Logarithm

m  A Measure of angle A ln Napierian or natural logarithm

m   ‾ BC  Length of segment BC Pt
Range of a point P, which moves by 
rotation on a circle after a time t

d(A, B) Distance between points A and B sin t Sine of the angle t

A Area of the triangle cos t Cosine of the angle t

[a, b] Interval of a to b inclusive tan t Tangent of the angle t

[a, b[ Interval including a, but excluding b arc sin  
or sin21 Inverse of the sine function

]a, b] Interval excluding a, but including b arc cos  
or cos21 Inverse of the cosine function

]a, b[ Interval of a to b exclusive arc tan  
or tan21 Inverse of the tangent function

 … belongs to …

 Union of sets

 Intersection of sets

 Is included in

A\B Set A minus set B

| Such that

⇔ If and only if

∞ Infinity

Number

e
Euler  number: e  2.71828…

Used as a base of certain exponential 
functions.

p Pi number  3.1416…
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MATHEMATICAL REFERENCE

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

SELF-EVALUATION

S
EL

F-
EV

A
LU

A
T

IO
N

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

Part 1 – Explicit Evaluation of Knowledge

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

Part 2 – Evaluation of Competencies

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

Instructions

• Carefully read each question before answering.

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

• Show each step in your work and calculations.

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

Analyzing your performance

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

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

KNOWLEDGE SUMMARY
CHAPTER 1

Piecewise Functions

A piecewise function is a function for which the rule differs depending on the interval where the independent 
variable is found. The values of the independent variable that separate two successive parts of the function 
are called critical values.

Example:

An object is thrown into a shallow pond. The following function describes this situation.

Graph Function Rule and Critical Values

0
1 2

21

1

Position
(m)

Time
(s)

Position of the Object Relative
to the Surface of the Water as a 

Function of the Time Elapsed 
For p(t), the position of the object (m) relative to the 
surface of the water and t the time elapsed (s).

 p(t) 5  
{

 ​
25t2 1 1.25

  
if

  
0

  
#

  
t
  

,
  
0.5

    2t 1 0.5  if  0.5  #  t  ,  1.5    
21

  
if

  
t
  

$

  
1.5

  
 

  
 
    

The critical values are 0.5 s and 1.5 s.

Discontinuous Piecewise Functions

A piecewise function is discontinuous in a critical value if the graph of the function is cut at this value.

In the graph of a discontinuous function, a solid circle () at the end of a line indicates this endpoint is part of 
the graph, while an open circle () indicates the endpoint is not part of the graph. The range of a critical value 
always corresponds to the y-coordinate of the closed circle.

CHAPTER 1 – Piecewise Functions and Absolute Value Functions204
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KNOWLEDGE SUMMARY

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

R
ef

R
es

h
eR

R
ef

R
es

h
eR

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

Polynomial Functions of Degree Less than 3

1	 Solve the following equations.

a) 12x 1 5 5 8  b)    4 __ 
3

    5    x 2 6 _____ 
5

   

c) 5(x 2 2)2 1 4 5 49  d) 8 5 22x2 112x 2 2

e) 3(x 1 4)2 2 8 5 211  f ) (3x 2 5)(22x 1 6) 5 0

2	 Graph the following functions.

a) f(x) 5 12  b) g(x) 5 2​​​
3 __ 
4

   x 1 8

c) h(x) 5 4(x 1 1)2 1 3  d) i(x) 5 x2 1 10x 1 25

3	 A child drops a pebble into a deep dry well. After 2.5 s, the pebble touches the bottom of the well. 
The pebble starts off at the edge of the well. After 1 s, it has fallen to a depth of 25 m in relation to its 
starting position. It is known that the distance travelled by an object in freefall is proportional to the 
square of the elapsed time (if air resistance is not taken into account).

a) Determine the rule that describes the position of the pebble as a function of the time elapsed 
during its fall.

b) After how long is the pebble at a depth of 15 m?

c) Estimate the depth of the well.

d) Graph this function, taking into account its domain.

4	 a)  Given that a parabola has a vertex located at (23, 2) and that it passes through point (1, 26), 
determine the function rule.

b) What are the zeros of this function?

c) What is the value of f(3)?

ReMINDeR,	PAGe	6

ANSWER KEY PAGE 316 195
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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.

Seldom uses 
appropriate 
strategies.

Uses relevant 
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 necessary 
mathematical 
knowledge 
with great 
difficulty and 
obtains very 
few of the 
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.

CHAPTER 1
ANSWER KEY

2 a)  The distance between the two cars (dependent variable) 
and the time elapsed (independent variable). 

b) Before braking: the distance decreases at a constant rate 
of change.

During braking: the distance continues to decreases, but 
more and more slowly.

After braking: the distance is constant.

c) With polynomial functions, respectively 1st, 2nd and  
0 degree. 

3 a) 25 m 

b) After 1 s: 22.5 m/s                     After 2 s: 20 m/s

EXPLANATION: Deceleration of 2.5 m/s2 means the speed 
decreases by 2.5 m/s each second. 

c) Sample answer:

25 2 2.5t

d) Sample answer:

Initially, the speed of car A is 10 m/s faster than that of 
car B.

Since 10 4 2.5 5 4, it will take 4 s for the two cars to drive 
at the same speed.

e) 1)  The parameter a is equal to half the deceleration. 
Therefore, a 5 1.25.

2)  The vertex is situation at the end of the second phase, 
when braking stops. 

SITUATION 1.1 AN AUTONOMOUS BRAKING SYSTEM
EXPLORATION 1.1 PAGES 5 TO 6  

1 Sample answer:

a) 
Car A Car B

Speed: 25 m/s Speed: 15 m/s

100 m

Car A: 90 km/h 5    
90 km

 ______ 
1 h

    5    
90 000 m

 _________ 
3 600 s

    5 25 m/s.

Car B: 54 km/h 5    
54 km

 ______ 
1 h

    5    
54 000 m

 _________ 
3 600 s

    5 15 m/s.

NOTE: To express in m/s a speed given in km/h, simply 
divide the number by 3.6. To do the inverse conversion, you 
must multiply by 3.6.

3 3.6

90 km/h 5 25 m/s

4 3.6

You must therefore divide by 3.6 when converting from 
km/h to m/s.

1 3    
km ___ 
h

    5    
1 km

 _____ 
h

    3    
1000 m _______ 

1 km
    3    

1 h ______ 
3600 s

    5    
1000 m

 _______ 
3600 s

    5    
1 

 ___ 
3.6

    3    
m __ 
s
   

Similarly, you can prove that you must multiply by 3.6 to 
convert from m/s to km/h.

1 3    
m

 __ 
s
    5    

1 m
 ____ 

s
    3    

1 km _______ 
1000 m

    3    
3600 s ______ 

1 h
    5    

3600 km
 ________ 

1000 h
    5 3.6 3    

km ___ 
h

   

b) After 1 s: 90 m After 2 s: 80 m

Every second, car A travels 10 m farther than car B. 
 The distance therefore decreases by 10 m/s.

c) Since the distance between the two cars initially is  
100 m and decreases by 10 m/s, there will be a collision  
after 10 s if the brakes are not applied. 

This corresponds to the following graph:

0 10Start of
braking

100

Distance Between the Two cars, 
Depending on the Time Elapsed

Distance
(m)

Time
(s)

The distance would 
continue to decrease 
at a constant rate if the 
brakes were not activated.

CHAPTER 1 – Piecewise Functions and Absolute Value Functions240
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ANSWER KEY

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

GLOSSARY

G
LO

S
S

A
R

Y

Absolute value (of a number)

Operation on a number resulting in the positive 
value of this number. It is written as | |.

Examples:

|2| 5 2

|23| 5 3

  |  1 __ 
4

  |   5   1 _ 
4

  

|2p| 5 p

Absolute value function

Function for which the basic rule is written in the 
form f(x) 5 a|x|, where the coefficient a is a real 
number different from 0. Any transformed function 
of the form f(x) 5 a|x| is an absolute value function.

Example:

Graph of the absolute value function  
f(x) 5 20.5|3(x 1 1)| 1 4.

25 24 0 1 2 3 4 5

23

22

1

2

3

4

5

f

23 22 21

y

x

Amplitude 

Difference between the maximum and the axis of 
oscillation of a sinusoidal curve.

Example:

In the graph below the amplitude is 1.

2π π 2π 3π
21

0

1

Graph of the
Sine Function

y

x

Maximum
Amplitude

Function cycle

Minimum

PeriodPeriod

5π
2

3π
2

2π
2

π
2

Arc cosine

Inverse cosine function

Example:

cos 60° 5 0.5, so arc cos 0.5 5 60°  
(also written as cos-1 0.5).

Arc sine

Inverse sine function

Example:

sin 90° 5 1, so arc sin 1 5 90°  
(also written as sin21 1 = 90°).

Arc tangent

Inverse tangent function

Example:

tan 45° 5 1, so arc tan 1 5 45°  
(also written as tan21 1 = 45°).

227
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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: 

327
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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. The examples provided by the learner and mathematical formulas are permitted.

QUICK REFERENCE

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

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

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

Determine the distance between 
the two cars when...TA

S
K

STRATEGY Representing a...

Representing a situation with a diagram 
allows you to visualize the variables...

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

REMINDER

Functions…

The functions including…

Example:

An object starting from 
a standstill…

REFRESHER EXERCISES
PAGE 138, QUESTIONS 1 TO 3 

REMEMBER

The functions defined…

To calculate the image of a…

Example:

To calculate the value  
of f(9), …

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. It can be found on the 
course website…S

C
O

R
ED

 
A

C
T

IV
IT

Y

I CT
ICT activity 2.2.1 allows you to use a graphing 
calculator to validate the graph of your 
sketches. This activity is accessible…

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

DID YOU KNOW?
All commercial aircraft operate in control 
mode.

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

CAUTION !
This is a single function, because it relates the 
same variables in the same situation, and this 
even...

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
When studying piecewise functions in depth, 
a convention is imposed: the intervals that 
define the parts...

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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