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About this Learning Guide
Welcome to the learning guide for The Energy Challenge course. This Secondary IV course in the Science 
and Technology program is intended to develop your ability to deal with situations relating to:

•	 the transformation of energy and energy efficiency; 

•	 the basic principles of electricity and electrostatics;

•	 the operation of series and parallel electrical circuits;

•	 magnetism and electromagnetism;

•	 energy challenges.

Listed below are the three competences you will develop:

•	 seeks answers or solutions to scientific or technological problems;

•	 makes the most of his/her knowledge of science and technology;

•	 communicates in the languages used in science and technology.

You are now invited to carry out the learning activities presented in the six chapters of this learning guide.

Portailsofad.com 
Video capsules and printable versions of the 
of the complementary resources for this guide 
and the rest of the TRANSFORMATIONS  
collection are available at portailsofad.com; 
they will assist you throughout the course.

INTRODUCTIONVI
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INTRODUCTION TO THE CHAPTER

The first page describes the context and the theme 
that will provide the basis for learning the new concepts 
introduced in the chapter.

A table of contents 
opposite the first 
page presents the 
knowledge to be 
acquired in the two 
learning situations and 
the theme of each one.

2
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CHAPTER 1 – Energy Transformation

CHAPTER 1

My Energy Consumption

In order to survive, many animals have developed di� erent ways of gathering 

food, hunting prey and � eeing from predators depending on their position 

in the food chain. They dig burrows or build shelters to protect themselves 

from bad weather and predators.

Humans have created an arti� cial environment for themselves and must maintain 

it to ensure their survival. The needs of a person living in Québec today can 

be grouped into � ve categories: food, heating, lighting, communication and 

transportation. Meeting these needs requires a lot of energy, particularly 

those that involve electrical energy.

It would be interesting to � nd out what your energy consumption is or even 

compare the energy e�  ciency of two electrical appliances often used in Québec 

homes. This is what you will do in this chapter, in addition to exploring a number 

of concepts related to electrical energy.

Energy Transformation

3
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SITUATION 1.1

My Energy Budget p. 4
Relationship between poweR 
and electRical eneRgy

law of conseRvation of eneRgy

eneRgy tRansfoRmation

SITUATION 1.2 PRACTICAL ACTIVITY

Electrical Effi ciency p. 26
eneRgy efficiency

distinction between heat 
and tempeRatuRe

KNOWLEDGE SUMMARY p. 42

INTEGRATION p. 44

LES

Choose Your Transportation
Wisely! p. 46

The learning process presented in each chapter allows you to make progress 
by building on what you learned in the previous sections. The following diagram 
illustrates this process and states the educational aim of each section.

SITUATIONS

There are two learning situations in 
each chapter: one is theoretical and 
the other is practical, in the form of 

an experiment. The learning process 
in both situations allows you to 

acquire new concepts and develop 
competencies within real-life, 

meaningful contexts.
4
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CHAPTER 1 – Energy Transformation

SITUATION 1.1

My Energy Budget

Regardless of what it is we do, we need 
energy to maintain an acceptable quality 
of life. We put our food in a refrigerator 
to prevent it from spoiling. We use electric 
baseboards to keep warm in the winter 
while using fans or wall-mounted air 
conditioners to keep us cool in the summer. 
We use lamps and lightning � xtures to light 
up our homes. We use cell phones that run 
on batteries to communicate. Lastly, we  
use electric or gasoline-powered vehicles 
to get around. 

Meeting all of these needs requires a minimum amount of energy from di� erent sources. If we add to 
this the energy that goes into making our recreational activities possible, then our energy needs can 
be considerable.

An appliance store in your area is launching a contest aimed at making people aware of their energy 
consumption. To enter the contest, you are required to � ll out a form describing your personal energy use. 
Participants have a chance to win a prize: an energy-e�  cient washer-and-dryer set.

GOAL

Determine your approximate 
energy consumption.

Relationship between poweR
and electRical eneRgy

law of conseRvation
of eneRgy eneRgy tRansfoRmation

TA
S

K You will determine the approximate energy consumption of 
a few electrical appliances that you use regularly, and suggest 
solutions for generally reducing your daily energy use.

26 CHAPTER 1 – Energy Transformation
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SITUATION 1.2

The Energy Effi ciency 
of Two Home Appliances

The appliances you use on a regular 
basis consume energy, mainly electricity. 
Electricity is transformed into other 
forms of energy, for example, radiant or 
mechanical energy. Major appliances, such 
as refrigerators, stoves and tumble dryers, 
are considered high-energy-consumption 
devices because they consume the most energy. This is why products that deliver cutting-edge energy 
e�  ciency, which are a good compromise between power and energy consumption, are very sought-after 
by consumers who are looking to save on their energy costs.

Although the technology of these major appliances is constantly improving, substantial savings can be 
achieved by using smaller appliances more often. For example, why use the stove to heat a dish or boil water 
when a toaster oven and an electric kettle can do the same work, while consuming less energy? A toaster 
oven may consume half the energy of a regular oven for the same cooking time and temperature. Using 
an electric kettle instead of the stove to heat water could result in an energy savings of approximately 50%.

As an employee of the quality control department of a company that manufactures small and large home 
appliances, you are asked to determine the energy e�  ciency of two new products that have just come 
o�  the assembly line: an electric kettle and a stove.

GOAL

Determine experimentally 
the useful energy required 
to heat a given volume of water 
for the same amount of time using 
two di� erent appliances.

eneRgy efficiency

distinction between heat and tempeRatuRe 

TA
S

K You will compare the energy e�  ciency of two methods 
of heating water: in an electric kettle and in a saucepan 
on the stove.

PRACTICAL ACTIVITY

CHAPTER ORGANIZATION

VII
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PARTS OF A LEARNING SITUATION
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CHAPTER 1 – Energy Transformation

SITUATION 1.1

My Energy Budget

Regardless of what it is we do, we need 
energy, if only to maintain an acceptable 
quality of life. To keep our food from 
spoiling, we put it in the refrigerator. 
To keep warm in the winter, we use 
electric baseboards, and to keep cool 
in the summer, we use fans or  wall-
mounted air conditioners. To light 
our homes, we use lamps and lighting 
fixtures. To communicate, we use cell 
phones that run on batteries. And lastly, 
to get around, we use electric or   
gasoline-powered vehicles.

Meeting all of these needs requires a minimum amount of energy from different sources. If we add to this the 
energy that goes into making our recreational activities possible, then our energy needs can be considerable.

An appliance store in your area is launching a contest aimed at making people aware of their energy 
consumption. To enter the contest, you are required to fill out a form describing your personal energy use. 
Participants have a chance to win a prize: an energy-efficient washer and dryer set.

GOAL

Determine your approximate 
energy consumption.

Relationship between poweR
and electRical eneRgy

law of conseRvation
of eneRgy eneRgy tRansfoRmation

TA
S

K You will determine the approximate energy consumption of 
a few electrical appliances that you use regularly, and suggest 
solutions for generally reducing your daily energy use.

20
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CHAPTER 1 – Energy Transformation ANSWER KEY PAGE 314

SOLUTION

TA
S

K

You will determine the approximate energy 
consumption of a few electrical appliances 
that you use regularly, and suggest solutions 
for generally reducing your daily energy use.

Reminder of the situation:

An appliance store in your area is launching a contest 
aimed at making people aware of their energy 
consumption. To enter the contest, you are required 
to � ll out a form describing your personal energy use. 
Participants have a chance to win a prize: an energy-
e�  cient washer-and-dryer set.

STRATEGY Find useful information
When analyzing a learning situation, identify as much scienti� c, technological and contextual information 
as possible that can help you de� ne a problem or predict a trend.

1 For each need listed in the table below, select an electrical appliance that you use regularly in order 
to meet this need. Then, state which form of energy powers the appliance and the form(s) of useful 
energy it produces.

Need Appliance or system Energy used Form of energy 
produced

Food

Heating

Lighting

Communication 

Entertainment 

SOLUTION

When you get to this section, you  
should have all the knowledge you need 
to complete the task described at the 
beginning of the chapter.

Additional elements of the investigative 
process in science and exploration 
strategies are suggested here.

CONSOLIDATION

This section allows you to put into 
practice the knowledge covered 
in Acquisition A and Acquisition B. 
Like the Integration exercises, 
the Consolidation exercises 
also help you to develop 
the competencies.

24
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CHAPTER 1 – Energy Transformation ANSWER KEY PAGE 315

CONSOLIDATION
1 Calculate the amount of electrical energy consumed, in kilowatt-hours, in the following situations.

a) A 1000 W iron in use for 30 minutes.

b) A 60 W light bulb in use for 12 hours.

c) An 80 W television in use for 120 minutes.

d) A 5000 W clothes dryer in use for one hour.

2 You want to purchase an energy-efficient fan that consumes as little energy as possible. You are 
hesitating between a model with a power of 1500 W and another model with a power of 1200 W. 
Without doing any calculations, state which of the two fans you will choose and justify your answer.

3 A light bulb uses 2 MJ of electrical energy to produce 1200 kJ of light energy. How much thermal energy 
does the light bulb generate? 

5

©
 S

O
F
A

D
 -

A
ll 

rig
h

ts
 r

e
se

rv
e

d
.

SI
TU

AT
IO

N
 1

.1
EX

P
LO

R
AT

IO
N

ANSWER KEY PAGE 312

EXPLORATION

The following questions will help you to analyze the situation. Write down your answers even if you are not 
sure of them. You can then check them against the explanations in the answer key. This is the � rst step in 
the investigative process.

INVESTIGATIVE PROCESS

Overview of the process

The investigative process is used to solve a problem, deal with an issue, 
or study a phenomenon or an application. This process is suitable for 
dealing with both scienti� c and technological topics.

The investigative process may be divided into the following � ve steps, 
which are not always carried out in a linear manner:

• de� ne the problem or need;

• formulate a hypothesis;

• test the hypothesis;

• draw conclusions;

• communicate the results or solutions.

Each of these steps, along with related exploration and analytical 
strategies, will be described in more detail throughout this guide.

1 In the introduction to the learning situation on the previous page, identify the keywords or concepts 
pertaining to energy consumption, and write them here.

STRATEGY Identify keywords and concepts
Pinpoint the problem to be solved by focusing on information speci� c to the topic at hand. Do this by picking out 
the keywords or concepts related to the problem, as you have just done, and then de� ne them using documentary 
resources, such as a dictionary or digital references available on the Internet.

1.1

toolk it
The Toolkit contains an 

overview of the investigative 
process and its di� erent steps.

EXPLORATION

In this section you will analyze 
the information provided in the 
learning situation and identify 
what you already know about 
the topic at hand, as well as the 
new knowledge you will need 
to complete the task.

Different aspects of the 
investigative process in science 
and exploration strategies are 
suggested here.

ACQUISITION

In this section, you will acquire 
the knowledge required 
to complete the task.

7
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ACQUISITION

Electrical energy is without a doubt the most widely used form of energy. A power failure is usually enough 
to remind us to what extent this energy source plays a crucial role in our lives. Devices that run on electricity 
are not all equally powerful. Some devices consume much more electrical energy than others.

Relationship between power and electrical energy
In general, the power of an electrical device is de� ned as the work it does 
in a given amount of time. For example, the work required to dig a hole 
will be accomplished much more quickly by a backhoe than by a worker 
using a shovel. Obviously, the backhoe’s motor is more powerful than the 
worker. However, in order to complete the task more quickly than the worker, 
the backhoe uses more energy. 

KEY KNOWLEDGE

Power is de� ned as the ratio of the work done or the energy used 
to the time needed to complete the work.

P = 
W

t∆
= 

E
t∆

 

where P is the power in watts (W);

 W is the work in joules (J);

 E is  the energy in joules (J);

and ∆t is the time interval in seconds (s).

The unit of power is the watt. One watt is de� ned as the energy 
consumption rate of one joule per second. An electrical device that 
does one joule of work or that uses one joule of energy per second 
has an electrical power of one watt.

 1 W = 1 J/s

Let’s now use this equation in a concrete example. A 60 W light bulb 
uses 60 J of energy per second. How many joules will the light bulb 
consume in one minute?

Given P = 60 W and ∆t = 1 min = 60 s. Calculate E.

 P = 
E

t∆
 or E = P∆t

 E = 60 W × 60 s = 3600 W/s = 3600 J = 3.6 kJ

The light bulb will consume 3600 J in one minute.

Work
E� ort, or force exerted on an object 

in order to move it.

Motor
A device that converts electrical 

energy into kinetic energy (motion).

note
The symbol delta (∆)

Delta, the fourth letter of the 
Greek alphabet, represents 
the di� erence between two 
quantities. When calculating 
power, the symbol delta (∆) 
together with the letter t 
represents the di� erence 
between two time values. 

toolk it
In this chapter, you will 

be working with equations 
containing several variables. 

If necessary, refer to the Toolkit 
for information on how to isolate 

a variable in an equation. 

4
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CHAPTER 1 – Energy Transformation

SITUATION 1.1

My Energy Budget

Regardless of what it is we do, we need 
energy to maintain an acceptable quality 
of life. We put our food in a refrigerator 
to prevent it from spoiling. We use electric 
baseboards to keep warm in the winter 
while using fans or wall-mounted air 
conditioners to keep us cool in the summer. 
We use lamps and lightning � xtures to light 
up our homes. We use cell phones that run 
on batteries to communicate. Lastly, we  
use electric or gasoline-powered vehicles 
to get around. 

Meeting all of these needs requires a minimum amount of energy from di� erent sources. If we add to 
this the energy that goes into making our recreational activities possible, then our energy needs can 
be considerable.

An appliance store in your area is launching a contest aimed at making people aware of their energy 
consumption. To enter the contest, you are required to � ll out a form describing your personal energy use. 
Participants have a chance to win a prize: an energy-e�  cient washer-and-dryer set.

GOAL

Determine your approximate 
energy consumption.

Relationship between poweR
and electRical eneRgy

law of conseRvation
of eneRgy eneRgy tRansfoRmation

TA
S

K You will determine the approximate energy consumption of 
a few electrical appliances that you use regularly, and suggest 
solutions for generally reducing your daily energy use.

PRESENTATION OF THE 
LEARNING SITUATION

This page sets out the main theme 
of the chapter, briefly describes 
the context of the learning situation, 
and provides the information needed 
to complete the task.

A text box describes the task to be 
carried out later on, in the Solution 
section. This task is the starting point 
for acquiring the new knowledge 
that will enable you to complete it.

AT THE END OF THE CHAPTER

This section summarizes all the key 
concepts presented in the chapter.

42 CHAPTER 1 – Energy Transformation
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KNOWLEDGE SUMMARY

Power is de� ned as the ratio of the work done or the energy used to the time needed to complete the work.

P = 
W

t∆
= 

E
t∆

 

where P is the power in watts (W);

 W is the work in joules (J);

 E is  the energy in joules (J);

and ∆t is the time interval in seconds (s).

The unit of power is the watt. One watt is de� ned as the energy consumption rate of one joule per second. 
An electrical device that does one joule of work or that uses one joule of energy per second has an electrical 
power of one watt.

1 W = 1 J/s

The kilowatt-hour is a commercial unit of electrical energy. One kWh is the amount of electricity used 
by a 1 kW appliance in one hour (or 3600 seconds).

1 kWh = 1000 W × 3600 s = 3 600 000 J or 3.6 MJ

The rating plate of an electrical appliance contains information about its electrical characteristics. 
Among other things, this plate indicates the power rating of the appliance.

The law of conservation of energy is one of the basic laws of science. It stipulates that the total amount 
of energy in an isolated system remains constant. Energy can neither be created nor destroyed; energy 
can only be transferred or changed from one form to another. When energy is transformed, the sum 
of all the initial energies is equal to the sum of all the � nal energies.

Einitial = E� nal

Energy transformation is the function performed by a component that converts electrical energy 
into another form of energy.

Energy e�  ciency is the percentage of the total amount of energy input to a device or system that is 
converted into useful work. It is therefore the ratio of work done, or useful work, to the energy consumed 
in carrying out that work. The formula for calculating energy e�  ciency is the following:

Energy e�  ciency = W
E

100%×  

where  EE is the energy e�  ciency expressed 
as a percentage (%);

 W is the useful work in joules (J);

and  E is the energy consumed in joules (J).

The learning and evaluation situation (LES) 
is a complex task similar to those that you 
will encounter in the final exam. It includes 
a rubric for the comptencies (competency 
evaluation chart).

46 CHAPTER 1 – Energy Transformation
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ANSWER KEY PAGE 318

LES

Choose Your Transportation Wisely!
You have just landed the job of your dreams in one of the most 
prestigious companies in Montréal. In the past, you went to work 
on foot. However, your new job is a few kilometres away and 
you must � nd another way to get to work.

You care about the environment, and you would like to use 
an energy-e�  cient mode of transportation. You decide to 
analyze the di� erent possible modes of transportation in terms 
of the energy consumption involved. Here are the six modes of 
transportation you are considering: diesel-powered bus, electric car, 
gasoline-powered compact car, bicycle, metro and carpooling using 
a gasoline-powered compact car.

Task

1 a) Rank the modes of transportation mentioned previously, from the one that consumes the most 

energy to the one that consumes the least amount of energy.

Modes of transportation, from the one that 
consumes the most to the one that consumes 

the least amount of energy
Source of energy used

TA
S

K You will choose the most energy-e�  cient mode 
of transportation to get to work. 

This section includes complex exercises 
and scenarios that require you to apply 
what you have learned in the chapter.

44 CHAPTER 1 – Energy Transformation
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ANSWER KEY PAGE 317

INTEGRATION
1 Elisabeth is a seamstress. For her work, she uses 

a 125 W sewing machine for six hours a day, 

approximately 240 days a year.

a) Express the sewing machine’s power rating 
in kilowatts.

b) How may kilowatt-hours will Elisabeth’s sewing machine have consumed at the end of one year 
of work?

c) To how many joules does the value found in b) correspond?

d) Describe the energy transformation that occurs in the sewing machine.

e) What component of the sewing machine makes this energy transformation possible?

INTRODUCTIONVIII
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ADDITIONAL MATERIALSPARTS OF A LEARNING SITUATION

312 CHAPTER 1 – Energy Transformation

©
 S

O
F

A
D

 -
 A

ll 
ri

g
h

ts
 r

e
se

rv
e

d
.

ANSWER KEY
CHAPTER 1

SITUATION 1.1
MY ENERGY BUDGET

EXPLORATION PAGES 5 AND 6

1 Several answers are possible. Here are some examples.

Energy, need, budget, resources, petroleum, electric

2 Energy: Energy, in physics, is the capacity for doing 
work. It may exist in potential, kinetic, thermal, 
electrical, chemical, nuclear, or other various forms.  
There are, moreover, heat and work—i.e., energy in 
the process of transfer from one body to another. After 
it has been transferred, energy is always designated 
according to its nature. (. . .) The SI unit for energy is 
the joule. Source: https://www.britannica.com

Need: A physiological or psychological requirement 
for the well-being of an organism. Source: https://www.
merriam-webster.com

Budget: An estimate of income and expenditure for a 
set period of time. Source: https://www.google.ca

Resources: A country’s collective means of supporting 
itself or becoming wealthier, as represented by its 
reserves of minerals, land, and other assets. Source: 
https://www.google.ca

Petroleum: An oily � ammable bituminous liquid that 
may vary from almost colourless to black (. . .) it is a 
complex mixture of hydrocarbons with small amounts 
of other substances (. . .). Source: https://www.merriam-
webster.com

Electric: Of, relating to, or operated by electricity. 
Source: https://www.merriam-webster.com

3 Personal answer. Here is an example.

No, I do not believe that electrical appliances all 
consume the same amount of energy. Some consume 
more, others less.

4 Personal answer. Here is an example.

In my opinion, the household electrical appliances 
that consume the most energy are water heaters and 
refrigerators.

5 Power represents the work that an appliance can do 
each second.

ACQUISITION PAGES 7 TO 19

1 E = 1000 J and ∆t = 10 s. P = ?

 P = 
E

t∆
 

 P = 
1000 J

10 s
 = 100 J/s = 100 W

The light bulb uses 100 W of energy.

2 E = 3000 J and ∆t = 2.0 × 60 s = 120 s. 
P = ?

 P = 
E

t∆
 

 P = 
3000 J
120 s

 = 25 J/s = 25 W

The appliance consumes 25.0 W of energy.

3 P = 3000 W and ∆t = 5 min = 5 × 60 s = 300 s. E = ?

 P = 
E

t∆
 

 E = P∆t

 E = 3000 W × 300 s = 900 000 J = 900 kJ

This appliance consumes 900 kJ of energy if it used for 
5 minutes.

4 P = 5000 W = 5 kW and ∆t = 3.0 h. E = ?

 E = P∆t

 E = 5 kW × 3.0 h = 15 kWh

This appliance consumes 15 kWh of energy if it is used 
for 3 hours.

5 The five appliances that draw the most power are the 
stove, the clothes dryer, the water heater, the 
dishwasher and the electric kettle.

6 All of these appliances have heating elements and 
produce a lot of heat.

7 The computer draws the least amount of power.

8 a) P = 100 W = 0.1 kW and ∆t = 24 h. E = ?

  E = P∆t

  E = 0.1 kW × 24 h = 2.4 kWh 

 The 100 W bulb uses 2.4 kWh if it is on for one day.

ANSWER KEY

The Answer Key at the end of the guide 
will allow you to check your answers 
and will steer you through the learning 
process. It contains the answers to the 
questions in the guide and detailed 
explanations regarding the correct 
procedure or line of reasoning.
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REVIEW

My Energy Budget
1 Complete the table below by filling in the missing prefixes and multiplying factors.

Prefix Multiplying factor

nano

10–2

109

micro

10–3

mega

2 Match the following forms of energy with the examples given below: chemical energy, mechanical 
energy, radiant energy, thermal energy.

a) A light-emitting diode produces light:  

b) Plants draw their energy from glucose decomposition:  

c) A skier glides down a snowy slope at speed:  

d) An electric kettle brings water to a rolling boil:  

3 True or false? The SI unit of measure for energy is the kilojoule.

Electrostatics
4 What is the name of the first element in the periodic table? What is its symbol?

5 Complete the following definitions of types of rocks with the missing words.

a)      rocks arise from the      of existing rocks 
under the effect of extreme conditions in the Earth’s crust.

b)     rock is formed through the cooling and solidification 

 of     .

c)      rock is formed by the accumulation and consolidation 

 of      .

ANSWER KEY PAGE 353

REVIEW

In the Situation sections, you will 
come across Reminder text boxes 
containing topics covered in 
previous courses, which are 
essential for understanding new 
concepts or completing the 
assigned task.

The questions and exercises in the 
Review section will help you 
review the topics appearing in the 
Reminder text boxes.
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GLOSSARY
The key concepts are bolded blue and the terms that are de� ned in the body text of the chapters 
are bolded black.

Absolute value (p. 65)
Mathematical operation on a number, whose result 
is the positive value of that number. For example, 
the absolute value of −2 is denoted as |−2| and 
the result is 2.

Accumulator (p. 101)
A rechargeable cell or battery.

Aerosol (p. 240)
A suspension of � ne solid particles or liquid droplets, 
in air or another gas.

Alloy (p. 75)
A homogeneous material made up of at least 
two di� erent elements (one of which is a metal), 
which give it speci� c physical properties.

Alternating current (AC) (p. 101)
Electric current in which the direction of 
the � ow of electrons switches back and forth 
in a regular pattern.

Alternator (p. 215)
Generator of alternating current.

Ammeter (p. 118)
Instrument used to measure current intensity 
in an electrical circuit. It is connected in series 
to the circuit.

Battery (p. 154)
Group of cells connected in series or in parallel.

Bedrock (p. 239)
Deepest solid rock deposit which lies beneath and 
serve as parent material to soil.

Bioenergy (p. 249)
Energy produced from renewable, biological sources 
such as biomass.

Biofuel (p. 249)
Liquid fuel produced from biomass (e.g. 
ethanol and biodiesel).

Biogas (p. 250)
Gaseous fuel produced from biomass.

Biomass (p. 249)
Any form of waste organic matter that can be used 
for energy production.

Cell (p. 154)
Device that converts chemical energy into 
electrical energy.

Charging by contact (p. 57)
Occurs when two conductors with di� erent charges 
come into direct contact. Electrons � ow from the 
object with more free electrons towards the one 
with fewer free electrons, as the electric charges 
of the objects try to balance each other.

Charging by friction (p. 56)
Occurs when two objects of di� erent materials are 
rubbed together. Electrons are transferred towards 
the material with the greater electron a�  nity.

Charging by induction (p. 58)
Occurs when a charged object is brought close 
to another object without actually touching 
it. Electrostatic attraction or repulsion results 
in charge polarization.

Chemical energy (p. 13)
Energy stored in a cell or fuel.

Combination circuit (p. 167)
A circuit that has some components connected 
in series and others connected in parallel.

Combustion (p. 237)
Rapid oxidation reaction accompanied by a release 
of heat and light.

Component (p. 17)
An object with properties that allow it to do 
a particular kind of work.

GLOSSARY

Key concepts bolded blue and 
terms bolded black in the body 
text of the chapters also appear in 
the Glossary.
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SELF-EVALUATION
This last activity will prepare you for the � nal examination for this course and will help you to determine the 
extent to which you have mastered the subject matter. The self-evaluation activity is divided into two parts.

Part 1: Explicit Evaluation of Knowledge
This part consists of questions that are not related to one another. Each question focuses on a speci� c area 
of knowledge. 

Part 2: Evaluation of Competencies
In this part, you will be asked to solve a task similar to those you encountered in each chapter of this guide. 
You will be required to carry out tasks that involve various areas of knowledge applied to a new context. 

Instructions
• Carefully read each question before answering it.

• You may use a calculator.

• Show all your work and detailed calculations.

• Once you have completed this activity, correct it using the answer key for each question.

Performance Analysis
Since this is a self-evaluation activity, you will be checking your results yourself against the answer key found 
at the end of this guide. This will enable you to determine the extent to which you have mastered the course 
content and whether you are ready to sit for the � nal examination. In light of this exercise, you may feel the 
need to review certain concepts. You will be provided with instructions in this regard.

SELF-EVALUATION

A Self-Evaluation activity is found 
at the beginning of the Additional 
Materials section. This activity 
allows you to assess what you 
have learned and the 
competencies you have 
developed during the course. It 
also helps you to determine what 
subject matter you have mastered 
and what concepts you must 
review before completing the 
Scored Synthesis Activity.
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SELF-EVALUATIONSELF-EVALUATION

RUBRICS FOR THE COMPETENCIES

Theory
The theory-based activities involve competencies 2 and 3.

• Competency 2: Makes the most of his/her knowledge of science and technology

• Competency 3: Communicates in the languages used in science and technology

Here is a rubric of the evaluation criteria for these competencies and the rating scale for the criteria. Use this 
rubric to complete the mini-rubric found at the end of each LES.

Evaluation 
criteria

Excellent
A

Very good
B

Good
C

Weak
D

Very weak
E

2.1
Accurate 
interpretation 
of the issue

Formulates 
explanations that 
take into account 
all the essential 
aspects of the 
issue when 
explaining how 
an electrical 
appliance works 
or when taking a 
stand on social 
issues related to 
the exploitation of 
energy resources.

Formulates 
explanations that 
take into account 
most of the 
essential aspects 
of the issue when 
explaining how 
an electrical 
appliance works 
or when taking a 
stand on social 
issues related to 
the exploitation of 
energy resources.

Formulates 
explanations that 
take into account 
some of the 
essential aspects 
of the issue when 
explaining how 
an electrical 
appliance works 
or when taking a 
stand on social 
issues related to 
the exploitation of 
energy resources.

Formulates 
explanations that 
bear little relation 
to the issue when 
explaining how 
an electrical 
appliance works 
or when taking a 
stand on social 
issues related to 
the exploitation of 
energy resources.

Formulates 
explanations that 
bear very little 
relation to the 
issue when 
explaining how 
an electrical 
appliance works 
or when taking 
a stand on social 
issues related to 
the exploitation of 
energy resources.

2.2
Relevant use 
of scientific and 
technological 
knowledge

Makes thorough 
use of his/her 
knowledge when 
making circuit 
diagrams and 
accurately 
explaining the role 
of all the circuit 
components, 
or when giving 
a coherent 
description of the 
environmental 
impact of using 
energy resources.

Makes correct use 
of his/her 
knowledge when 
making circuit 
diagrams and 
accurately 
explaining the role 
of most of the 
circuit components, 
or when giving a 
coherent 
description of the 
environmental 
impact of using 
energy resources.

Makes some use of 
his/her knowledge 
when making 
circuit diagrams 
and explaining the 
role of certain 
circuit 
components, or 
when describing 
the environmental 
impact of using 
energy resources.

Makes little use of 
his/her knowledge 
when making 
circuit diagrams 
and explaining the 
role of certain 
circuit 
components, or 
when describing 
the environmental 
impact of using 
energy resources.

Makes very little 
use of his/her 
knowledge when 
making circuit 
diagrams and 
explaining the role 
of the components, 
or when describing 
the environmental 
impact of using 
energy resources.

303

©
 S

O
F
A

D
 -

 A
ll 

rig
h

ts
 r

e
se

rv
e

d
.

A
P

P
EN

D
IC

ES

APPENDIX A

Formulas

Coulomb’s law F = kc 

Q Q

d
1 2

2  

Current intensity I =  
Q

t∆
 

Ohm’s law V = RI

Electrical resistance R =  
ρ
A

 

Equivalent resistance (in series) Req = R1 + R2 + … + Rn

Equivalent resistance (in parallel)  
1

Req
  =  

1

1R
  +  

1

2R
  + … +  

1
Rn

 

Power P =  
W

t∆
  =  

E
t∆

 

Electrical power P = VI

Heat Q = mcΔT

Energy efficiency  EE=  
W
E

  × 100%

Transformer
 

V
V

1

2
  =  

N
N

1

2
 

RUBRICS FOR THE  
COMPETENCIES

After completing a learning and 
evaluation situation, or LES, you can 
use the Rubrics for the Competencies at 
the end of the guide to evaluate your 
work. You can then complete the 
abbreviated rubric found at the end of 
each LES.

APPENDICES

This section presents additional 
information such as abbreviations and 
units of measure.
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IX



HEADINGS

Presents the task to be carried out as part 
of the learning situation.

Presents exploratory or analytical  
strategies that can be applied in various 
situations.

Presents aspects of the investigative 
process in science that can be applied 
in various situations.

Encourages you to discover additional 
scientific, historical and cultural 
information related to the concepts 
being studied.

Refers to knowledge acquired in previous 
courses and to review exercises related 
to this Reminder.

KEY KNOWLEDGE

An electrical circuit is a set of 
components connected to a source  
of current by conductors.

Presents new key concepts to be 
learned. This knowledge is prescribed 
by the program of studies.

TA
S

K You will explain which of the 
two approaches …

STRATEGY Consider …
When an investigative process involves forming 
an opinion or …

INVESTIGATIVE PROCESS B…
The first step in the investigative process is to define 
the problem …

DID YOU KNOW?
“Seeing” a magnetic field
Place a bar magnet on a table and cover …

REMINDER

Thermal energy is due to the motion 
of particles that make up an object. 
Its unit of measure is the joule (J).

INTRODUCTIONX
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Provides additional information or points 
out possible exceptions to the concept 
in question.

Indicates that you are now ready for the scored 
activity, which will test your understanding 
of the material covered so far. At the very end of 
the course you will complete a synthesis activity, 
which deals with all the material in the course.

These activities are presented in separate booklets. 
Once completed, they must be submitted 
to your teacher (or tutor), who will mark them 
and provide feedback.

You must now do Scored 
Activity 1. It is available on 
the course website …S
C

O
R

ED
 

A
C

T
IV

IT
Y

Refers to information found in the Toolkit.

Prompts you to complete a section 
in the practical activity booklet.

Toolk it
See the multimeter    

user guide …

Practical Activity Booklet
You may now design your stair lift prototype 
in the …

note
A light-emitting diode is an electronic component 
in which the current …

These symbols refer to Web resources 
(links or videoclips) available 
at portailsofad.com. 

0.0
0.0

XI

©
 S

O
F
A

D
 -

 A
ll 

rig
h

ts
 r

e
se

rv
e

d
.

©
 S

O
F
A

D
 -

A
ll 

rig
h

ts
 r

e
se

rv
e

d
.



Printed in Québec 7705-01

ISBN 978-2-89798-222-5

The courses in the TRANSFORMATIONS 
collection feature a learning process based on 
the acquisition of prescribed knowledge through 
interesting and meaningful learning situations. The 
instructional approach underlying this learning 
process is outlined below:

The knowledge and competencies to be 
developed become meaningful through 
investigations that require learners to use 
inductive and deductive reasoning skills. The 
learning guides provide a variety of simple 
exercises and more complex tasks that address 
the needs of both learners and teachers. 
Additional resources are available on Sofad’s 
e-learning portal.

Components of the TRANSFORMATIONS  
collection:

• Experimental (or Practical) Activity Booklet (Print
and PDF versions)

• Toolkit (PDF versions)

• Learning Guide (Print and PDF versions)

• Teaching Guide (PDF version)

• Video clips of concepts and laboratory techniques

• Kits of materials for the experimental and practical
activities

• Scored activities

• Answer keys

PRESENTATION OF THE 
LEARNING SITUATION

EXPLORATION OF THE 
LEARNING SITUATION

KNOWLEDGE 
ACQUISITION 

SOLUTION OF THE 
LEARNING SITUATION

CONSOLIDATION 
OF LEARNING  

T H E E N E R G Y  C H A L L E N G E

TSC-4061-2SCIENCE AND TECHNOLOGY 

LEARNING GUIDE

The TRANSFORMATIONS collection consists of all  
the courses in the Diversified Basic Education Program  
for Secondary IV and Secondary V.

IN COMPLIANCE

NEW PROGRAM
WITH THE

C L I M A T E  C H A N G E

TSC-4062-2

LEARNING GUIDE

SCIENCE AND TECHNOLOGY

WITH THE

NEW PROGRAMIN COMPLIANCE

W A S T E  M A N A G E M E N T

TSC-4064-2SCIENCE AND TECHNOLOGY

LEARNING GUIDE

WITH THE

NEW PROGRAMIN COMPLIANCE

M E C H A N I Z A T I O N  O F  W O R K

TSC-4063-2SCIENCE AND TECHNOLOGY

LEARNING GUIDE

WITH THE

NEW PROGRAMIN COMPLIANCE

T H E  E N E R G Y  C H A L L E N G E

TSC-4061-2SCIENCE AND TECHNOLOGY

LEARNING GUIDE

WITH THE

NEW PROGRAMIN COMPLIANCE T
H

E
 E

N
E

R
G

Y
 C

H
A

L
L

E
N

G
E

T
S

C-
4

0
6

1-2
S

C
IEN

C
E A

N
D

 T
EC

H
N

O
LO

G
Y




