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How Do Electric 
Cars Work?
Simply put, electric vehicles 
(EVs) use electricity to “go”, 
instead of using gasoline or 
diesel fuel.
 ♦An alternating electrical current 
in the motor acts as magnets 
with opposite poles.

 ♦This causes a rotor inside 
to turn, creating mechanical 
energy.

 ♦This energy is used to drive the 
wheels forward.

 ♦So electric cars send power 
directly to the wheels - no 
gears, no clutch!
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What’s it all 
about?

Save the Climate 

 ♦Gas and diesel vehicles release 
greenhouse gases into the 
atmosphere. 

 ♦Electric vehicles produce no 
greenhouse gases when they run.  

 ♦Over the lifetime of an electric 
car, the total effect on the 
environment is much lower than 
a gas or diesel vehicle.

Save Money 

 ♦Electricity is becoming cheaper 
than gasoline or diesel.

 ♦You can produce your own 
electricity with solar panels.

 ♦Electric cars are cheaper to 
maintain - fewer moving parts, no 
engine oil changes.

Since 2019, the Canadian 
government has offered 
purchase incentives of up to 
$5,000 for eligible vehicles 
through Transport Canada’s 
iZEV program, which has 
helped Canadians purchase 
or lease over 136,000 new 
ZEVs.

Electric motors have fewer moving parts - 
less to go wrong

Why Go Electric?

What’s iZEV?

ELECTRIC
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Types of 
Electric 
Vehicles
Electric vehicles (EVs) 
use electricity to:
 ♦improve efficiency

 ♦ lower operating costs 

 ♦ lower emissions
There are three basic 
kinds of EVs, based 
on how electricity is 
used to run them. 

Hybrid Plug-in Hybrid Battery Electric 
Vehicle

Also called: HEV (hybrid electric vehicle) PHEV (plug-in hybrid 
electric vehicle)

BEV or just EV

Powered by: Gas engine (ICE - internal 
combustion engine) 
• Has small electric motors 

that help provide extra 
power to save fuel

Electric motor + gas engine 
(ICE) as backup

Electric motor only

Electric details: • Relies on gas engine to 
charge as you drive

• Smaller batteries

• Similar to hybrids
• Charges as you drive*
• Larger battery
• Can be plugged in
• Runs on electric power 

until battery runs out 

• Operates using only 
electricity

• Very large battery
• Charged by plugging it in

Gas details: Provides all the energy for 
the system.
• Fuel tank is filled like 

traditional gas vehicle

Only used when battery 
runs out
• Fuel tank is filled like 

traditional gas vehicle 

None

Environmental 
Effect:

Highest exhaust emissions 
of the three

Exhaust emissions only 
when gas engine is running

No exhaust emissions

Purchase Costs: More expensive than 
traditional gas vehicles
• Least expensive of the 3 EVs

More expensive than 
regular hybrids or gasoline 
cars. 

Typically the most 
expensive type of EV (see 
below)

Savings: Some savings on fuel. 
• This is the least efficient 

type

Savings happen if owners 
recharge frequently. 
• Some are less fuel-efficient 

than regular hybrids when 
running on gas.

Fuel savings enough to 
recover some (or all) of 
the vehicle cost

Hybrid Plug-in Hybrid
Battery Electric 

Vehicle

https://mechanicbase.com/electric/electric-vs-hybrid-vs-plug-in-differences/
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1. Electric traction motor: drives 
the vehicle’s wheel, using high-
voltage electricity from the main 
battery. AC (alternating current) 
motors are common.

2. Power electronics controller: 
manages the flow of electricity 
from the main battery to the 
wheels, controlling the speed 
and torque produced by the 
motor.

3. DC/DC converter: reduces the 
high-voltage direct-current (DC) 
electricity from the main battery 
to low-voltage DC electricity, 
used to run vehicle accessories 
and charge the auxiliary battery. 

4. Thermal system (cooling): 
prevents the electric motor 
and other electronics from 
overheating during use.

5. Battery (auxiliary): provides 
electricity to power vehicle 
accessories, such as the radio, 
electric space heater, and fans. 

6. Onboard charger (Inverter): 
converts incoming AC electricity 
from the charging port to DC 
electricity to charge the main 
battery. (See AC/DC below.)

7. Electric generator: uses energy 
from the wheels during braking, 
to charge the battery. (See right)*

8. Transmission: transfers 
rotational power from the 
electric motor(s) to the 
wheels. This is a single-speed 
transmission - no clutch,  
no gears.

9. Charge port: allows the 
vehicle to plug-in to charging 
equipment, in order to charge 
the battery. This can be in 
different locations including the 
back or front of the vehicle.

10. Traction battery pack: the 
main battery of the EV, stores 
electricity to drive the electric 
motor. The larger the battery 
(kW), the longer the range.
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(Source: U.S. Department of Energy)
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Electric Generator

See 
What’s 
Inside

Battery Electric Vehicle

AC/DC - It’s Not Just A Rock Band
AC (alternating current) power is what you get out of the 
outlets at your house, and DC (direct current) power is what 
goes into and out of batteries.
Most electric car motors use AC power. Many accessories 
in the car, like radios and fans also use AC.  Since chargers/
batteries are DC, an inverter is needed to convert the electric 
current from DC to AC. (See item 6 in diagram above.)

*What is Regenerative 
Braking?
When braking in a traditional car 
(ICE), the energy created goes to 
waste. However, when an electric 
car brakes, the electric motor by the 
wheel reverses direction, becoming 
a generator. It now produces 
electricity which is sent back to the  
vehicle’s battery to be stored.  
Pretty clever!



4

Find Out More
Myth Busting: EVs in Alberta 2021
Municipal Climate Change Action Centre

May 7, 2021
Here are the updated busted myths 
and misconceptions about electric 
vehicles in Alberta. 
https://mccac.ca/2021/05/07/myth-busting-
evs-in-alberta/

Videos

How Plug-In Vehicles Work
US Environmental Protection Agency
Considering an electric vehicle? Or 
just want to learn more about them? 
This short video describes how 
electric vehicles and different types 
of plug-in hybrid electric vehicles 
work. Learn about driving range, 
saving money and reducing air 
pollution. (US content but still very relevant.)
https://www.youtube.com/watch?v=fIvnKKPERZk&t=33s

Why people don’t buy electric cars...yet
Global News
The list of benefits of electric vehicles 
(EVs) is endless; they’re quiet, 
cheaper over the long term and 
better for the environment. However, 
it seems that many drivers, especially 
in North America, are still reluctant to 
give up gas. So what’s the hold up? 
Aalia Adam explains.
https://www.youtube.com/watch?v=U-oBsJgsmD4

Electric Cars & Global Warming
Union of Concerned Scientists
Everyone knows electric cars are 
cleaner than gasoline vehicles—
but just how much cleaner? This 
video explores the global warming 
emissions of EVs on a lifecycle 
basis, from the manufacturing of their 
batteries to their ultimate disposal or 
reuse. (US content but still very relevant.)
https://www.youtube.com/watch?v=K9m9WDxmSN8

Use your smart phone 
to look at these QR 
codes - it will take you 
to this place on the 
internet.

Through the Municipal 
Climate Change Action 
Centre’s Electric Vehicles 
for Municipalities 
Program, cities and 
towns are replacing 
gas-powered fleets with 
electric options. For 
instance, the Town of 
Okotoks received funding 
for their new electric UTV.

Designed as educational material for 3NE by:

https://mccac.ca/2021/05/07/myth-busting-evs-in-alberta/ 
https://mccac.ca/2021/05/07/myth-busting-evs-in-alberta/ 
https://www.youtube.com/watch?v=fIvnKKPERZk&t=33s 
https://www.youtube.com/watch?v=U-oBsJgsmD4 
https://www.youtube.com/watch?v=K9m9WDxmSN8 
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Electric Vehicles

Across
2. Your household 

electricity uses 
alternating current (AC) 
but the electric car needs 
___ current (DC).

7. ___ is becoming cheaper 
than gasoline or diesel.

8. The full abbreviation 
for cars that run on 
electricity only is ___.

9. ___ braking produces 
electricity that is stored 
every time you apply the 
brakes.

12. EVs have a ___ speed 
transmission.

Down
1. ___ hybrids used the gas 

engine only when the battery 
runs out.

3. Electric cars have fewer moving 
parts so are ___ to maintain.

4. The abbreviation for hybrid cars 
you can fuel with gas and plug 
in to charge is ___.

5. Electric vehicles produce no 
___ gases when they run.

6. ___ cars get most of 
their energy from internal 
combustion engine but use 
small electric motors to help 
save fuel.

10. The larger the battery in an EV, 
the ___ the range.

11. Electric cars have no ___ and 
no clutch.
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Electric Cars
1
p

l
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g g
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h h

7
e l e c t r i c i t y e

a e n
8
b e v

p e r

9
r e g e n e

10
r a t i v e

11
g r h a d

e o n

a u g

r s e

12
s i n g l e

Across
2. j
7. b
8. g
9. i

12. k

   

Down
1. f
3. c
4. h
5. a
6. e

10. l
11. d

Electric Vehicle Crossword ANSWERS

TEACHER RESOURCE: EV News - Why Go Electric?



Science

Science 10: Attitudes
• Students will be encouraged to 
demonstrate sensitivity and re-
sponsibility in pursuing a balance 
between the needs of humans 
and a sustainable environment.

Science 10: Energy and Matter 
in Chemical Change
• Students will outline the issues 
related to personal and societal 
use of potentially toxic or hazard-
ous compounds (e.g., health haz-
ards due to use of fossil fuels).

Science 10: Energy Flow in 
Technological Systems
• Students will explain the need 
for efficient energy conversions 
to protect our environment and 
to make judicious use of natu-
ral resources (e.g., Aboriginal 
perspectives on taking care of 
natural resources).

Science 10: Energy Flow in 
Global Systems
Students will:
• Describe and explain the green-
house effect, and the role of 
various gases—including meth-
ane, carbon dioxide and water 
vapor—in determining the scope 
of the greenhouse effect identify 
the potential effects of climate 
change on environmentally sen-
sitive biomes.

• Investigate/interpret the role of 
environmental factors on climate 
change.

Science 14–24: Attitudes
Students will be encouraged to 
demonstrate sensitivity and re-
sponsibility in pursuing a balance 
between the needs of humans and 
a sustainable environment.

Science 14: Understanding 
Energy Transfer Technologies
Students will explain the need to 
encourage and support the de-
velopment of machines that are 
efficient and rely upon renewable 
energy sources.

Science 14: Investigating Matter 
and Energy in the Environment
Students will:
• Identify/assess the needs and 
interests of society that have led 
to technologies with unforeseen 
environmental consequences.

• Trace the development of a 
technological application that has 
altered an ecosystem.

Science 24: Understanding 
Common Energy Conversion 
Systems
Students will assess the impact of 
fossil fuel based technologies on 
the environment.

Science 20–30, Biology 20–30, 
Physics 20–30, Attitudes-
Stewardship
Students will be encouraged to 
demonstrate sensitivity and re-
sponsibility in pursuing a balance 
between the needs of humans and 
a sustainable environment.

Science 20–30, Biology 20–30, 
Chemistry 20–30, Physics 
20–30, Science, Technology and 
Society
Students will:
• discuss the appropriateness, 
risks and benefits of technolo-
gies, assessing each potential 
application from a variety of 
perspectives, including sustain-
ability.

• explain that society and tech-
nology have both intended and 
unintended consequences for 
humans and the environment.

• explain that the appropriateness, 
risks and benefits of technolo-
gies need to be assessed for 
each potential application from a 
variety of perspectives, including 
sustainability.

• explain that the goal of technol-
ogy is to provide solutions to 
practical problems and that the 
risks and benefits of technolo-
gies need to be assessed for 
each potential application from a 
variety of perspectives, including 
sustainability.

• explain that the products of tech-
nology are devices, systems and 
processes that meet given needs 
and that the appropriateness, 
risks and benefits of technolo-
gies need to be assessed for 
each potential application from a 
variety of perspectives, including 
sustainability.

Alberta Curriculum Connections - High School

Electric Vehicles



Science 20: Chemical Changes
Students will describe the proper-
ties of simple hydrocarbons and 
describe hydrocarbon-based in-
dustrial processes that are import-
ant in Alberta.

Science 30: Energy and the 
Environment
Students will:
• Apply the concept of sustainable 
development to increasing the 
efficient use of energy; e.g., effi-
cient use of energy in the home, 
in industry and in transportation.

• Explain the need to develop 
technologies that use renewable 
and nonrenewable energy sourc-
es to meet the increasing global 
demand.

• Describe the environmental 
impact of developing and using 
various energy sources; i.e., 
conventional oil, oil sands, solar 
power, wind power, hydroelectric-
ity, coal-burning power.

• Describe the conversion of solar 
energy into renewable forms 
(e.g., wind, hydropower, chemi-
cal potential energy by photosyn-
thesis) and nonrenewable forms 
(e.g., coal, oil and gas) and 
further conversion into electrical 
and thermal energy.

• Describe the functioning of 
renewable energy technologies 
and assess their advantages and 
disadvantages.

• Evaluate the environmental and 
economic implications of energy 
transformation technologies.

Biology

Biology 20: Energy and Matter in 
the Biosphere
Students will:
• Describe the geologic evidence 
(stromatolites) and scientif-
ic explanations for change in 
atmospheric composition, with 
respect to oxygen and carbon 
dioxide, from anoxic conditions 
to the present, and describe the 
significance to current biosphere 
equilibrium.

Chemistry

Chemistry 20: Attitudes-
Stewardship
Students will be encouraged to 
demonstrate sensitivity and re-
sponsibility in pursuing a balance 
between the needs of humans and 
a sustainable environment.

Chemistry 30: Attitudes, 
Stewardship
Students will be encouraged to 
demonstrate sensitivity and re-
sponsibility in pursuing a balance 
between the needs of humans and 
a sustainable environment.

Physics

Physics 20: Circular Motion, 
Work and Energy
• Students will evaluate wheth-
er Canadian society supports 
scientific research and techno-
logical development to facilitate 
a sustainable society, economy 
and environment.

Social Studies

Social Studies 10-1: To what 
extent should we embrace 
globalization?
Students will:
• explore multiple perspectives 
regarding the relationship among 
people, the land and globaliza-
tion (spirituality, stewardship, 
sustainability, resource develop-
ment)

• evaluate actions and policies 
associated with globalization that 
impact the environment (land and 
resource use, resource develop-
ment agreements, environmental 
legislation)

• analyze multiple perspectives on 
sustainability and prosperity in a 
globalizing world

Career and Technology 
Foundations (CTF)
Resources Cluster: Environmental 
Stewardship
• Examine the management and 
conservation of the environment 
and propose actions that foster 
the sustainable development and 
use of resources.

Career and Technology 
Studies (CTS)
Environmental Stewardship Occu-
pational Area
• Propose shared and personal 
actions that foster sustainable 
management of the environment;
• analyze the potential environ-
mental and economic impacts 
of a variety of current and future 
renewable and non-renewable 
energy sources; and

• Present a plan for the sustain-
able development and integrated 
use of a land resource.


