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Part A: How is Electricity Part of our World?

« The first generator to provide a constant source of electrical energy was develoged in 1844.

This development made it possible to use the first practical

D

, patented

in 1879. Less than 150 years later, North America is lit up by so many electrical lights that it

can be seen from a satellite at |ght D

(//dh

have a dark side:

. Lxght p uuon seems lo have a widespread,

evidence for the impact of light pollution in
migratory birds, hatchling sea turtles, and insects

is striking.

n many different species.

ELECTRICAL ENERGY HAS MANY APPLICATIONS

From the first ring of your morning alarm clock to
filled with different applications of
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» Describe 3 ways that you have depended on electrical energy today?

2



Let's look at how electricity use has changed over Imagine your world without electricity...
time. How does it affect the world and our lives?

Imagine what your life would be like without the use of
electricity.

Do you think you could live for one day without
electricity? One week? How might doing so be
challenging? What problems would you encounter,

and how would you deal with them?
-~

THAT WAS THEN, THIS IS NOW...

Doing dishes wide & log cal wsh

"d
What do you notice about the kitchen in this What time period do you think this is? / a’lf / S/OO S

: e
photo? What is missing? dishwasher” 5ink, I

warc rowme , ven [sheve Why do you think so7
How do you think the .m)men will get hot water

to do the dishes? KeTThe over Hre_
Looking outside, it appears to be night — how will HoW do you imagine this process compares to

— . P
they see to do the dishes? % r’CS) can A /e )y the washing machines we use today?
; ALrNS

p
O T TPt

What do you notice in this photo?

« B e cmSam,‘,ﬁ
) WﬁL/

. hans +o 0’"’8
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Part B: History of electric household appliances

From 1890 to 1910, many experiments took place to find new ways to cook
and heat using electric technology.

. _Drst small __e@pliance  was an
-ef‘t(hf( e

. _iroog stoves, >0 )iNg machings .

(

“Live better electrically” campaign

From 1920 to 1940, the use of electricity gradually became widespread
across Canada.

Early, elegantly styled electric ﬁ*@\l‘e 2 started to become
integral to kitchen decor.

By 1940 approximately 700,000 to 1,000,000 Canadian households used
electricity, but Canada's population was $VV\ " 1h N at that time.
Note that even though electricity and electric appliances were being
advertised, there were still I., o eople in Canada who did
not have electricity in their home in the [ Ei LI! 2 .2

Do you think there are people who live without electricity in Canada today?
Where?

far Noth, rurcd commonitas, Lask:

H N

What time period do you think these appliances are from? Why?
weshin, maching freem 19505

How do these appliances compare to the ones in your homes?
&
srulker tade s (On%?/( (no* f’mO

What would families have used before these early electric appliances?

bockets -

ent)

This In mow...

What are the biggest changes in the appliances over the last 60 years?

mare enero efhclert . wark bef
U2 1ess© ehechri ¢ \J-ﬁ, .
Do you think the appliances of today use the same amount of electricity as

the ones from the past? Why do you think so?

No new appliances
are mcre efhcrent -

4
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M’ What is the biggest technology change you've experienced in your lifetime? |
elechc cars (‘rfslc\g) ; opphaneeS are QU e te r
What do you predict to be the next major change in your lifetime? How do you think electricity will be

involved? > ’rrans/'h‘onm '}6 YNCre Ffﬂﬂbuablﬁ
erw,rf)oA SO6rCeS (3olar, wind, 3

Assignment #1: "That was then, This is Now" Worksheet Q #1-2
Complete this assig in the space provided below.

([ Hor

That was then, this is now

4. Think of all the electrical devices you use in your everyday life. As a group, make a list of the activities you do during the day

that require electricity.

8:00 - 12:00 %—wa\“\' MSMS
WUA NIty

12:00 - 4:00

4:00 - 9:00
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2. Imagine life without lights and devices. Think about how people and communities lived before electricity. Review the list you
made on the previous page and, In the spaces below, write down what people used before they had electricity. For example,
before light bulbs, people used a candle, a gas lamp, or the light from a fire to see in the dark.

Activities requiring Before electricity
electricity

D’rc('\r\f\) Cacd — cold rocom

coolingy Sood  — cooed stowe [Gre

ooCLB\nW\\S Ay — Ly as boasd I\r\ckr\@*odx?

N / QJ(\JQI*O.(GW\.QI\"\‘ —%?\cu(j ;3@%23 '/,Uue Shaey

cay }Wa\rd —7 horgack  bike ',,buggxa

P None — xS ) o) to
cermmnicadte Faee
yo Paca .

{ BCHydro

Powgr smart

Unit 3 - Physics Page 6



Part C: Energy Transformations Create Electrical Energy

Many different types of energy can be transformed into

electrical energy.

E ﬂf/}’@(% is the ability to do work. g " e

energy is energy a moving object has ~ “~ m ’_@ inete
[

Kinehc

because of its motjon.

(@) nna energy is the energy stored in an object. . h

Types of Energy

Use your phone or a computer to research the definition of each of the types of energy below. Try to

come up with an example of that type of energy below. Work/discuss with a partner.

Type of Energy Definition & Example
Kinetic Definition: kinetic energy of an object is the energy that it possesses due to its motign.
Example:
Potential Definition: potentla! energy is the erjnergy{held k?y an objlect because of its position relatiye to
other objects, stresses within itself, its electric charge, or other factors
Example:
Electric Definition: Electrical energy is a form of energy resulting from the flow of electric gharge.
" The movement of charged particles through a wire or other medium is called|current
or electricity.
Example:
Thermal Definition: Thermal energy is an example of kinetic energy, as it is due to the
motion-of particles; with-motion-being the-key:
Example:
Radiant/Light Definition: Vibrations of an electrical charge or magnetic field that produce
electromagnetic waves
Example:
Gravitational Definition: ) ) .
Energy associated with place or position
Example:
Elastic Definition: Stored energy that results from deforming an elastic object

(stretching a band) 1
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Example:
Nulear Definition: Energy stored in bonds between particles in the nucleus of an atom
Example:
Sound Definition: Sound energy is a form of energy that is associated with vibrations of matter
that result after an object applies a force to another object.
Example:
Chemical Definition: A type of potential energy that is stored in bonds between particles in atoms,
molecules or compounds
Example:

The electrical energy stored in a battery is called Electric potential energy

because the electrons have a stored energy and the ability to Do work

after they leave the battery.

The Law of Conservation of Energy states that:

Energy can neither be created, nor destroyed.
Instead, it is transformed from one kind of energy into another kind of energy

For example:
An automobile engine changes chemical A thermonuclear reaction changes nuclear
energy to mechanical and heat energy. energy to radiant and heat energy.

A tree changes radiant energy to An electric mixer changes electrical energy
chemical energy. to mechanical and heat energy.

The electrical energy that runs your phone, hairdryer, TV, and all other electrical devices was
transformed FROM another type of energy.

Many different types of energy are transformed into electrical energy for our use.
' ?aé,é'k fotecoy, (Chamica = eXeCr fg>
0 Q;(\SLQ C _Oxbh*/ vadiant — eleaiv i)

Plooh\i
>0\Cw- T
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1. Mechanical Energy

Mechanical energy is the .44 of kinetic energy
g) “ \energy. Kinetic energy is the energy of =«

motion. Any moving object has kinetic energy, even air.

Potential energy is stored energy that a system has due to

its position or condition.

For example, the water at the top of a waterfall, just before it

falls, has ‘a energy because of its position,

Q}! & Z‘ energy bexa ée it is moving. The
potentlal energy is more  kinetic

energy as the water falls due to % O_JU

2. Chemical Energy

Chemical energy is stored in C)’\Q)(V\‘(C\Q MS It is released |

when a chemical reaction occurs. Balteries store chemical energy. Chemical

Renewable Energy 101: How Does Biomass
Energy Work?

Green Mountain Energy

energy stored_in ammals and_in plants, such as these trees, is called
CATGULIDY SA\ SueAs

chemical energy.

(coal. oil, natural gas) also store

IR

m\ % Iwtolvate 3 Mwntume  dwhehme b Avensonser & diswibetion A yos
Bralistemn Deblsbse  gemesers®  bcoswste  nes Menkesl 0w
hugefrbloes_ Caste secticlly  wolagetsiand  tstomers
ohcicty e Tedece B votigs

3. Solar Energy

Solar energy is energy carried by Q)ijYON\GO\Y\Q}DC_
(¢ Q ng | givenoffbythe X K\ . Fossil fuels and

biomass are the result of energy from the Sun being captured by

Q\C‘J\'\S and plant-like organisms.
’?\’WQ e from the sun create a flow of e)f’CHCnS that

moves through a connected circuit. Solar cells are connected to a

charge converter and in order to store available
_
energy for later use.
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https://www.youtube.com/watch?v=nVl17JLn_u0
https://www.youtube.com/watch?v=nVl17JLn_u0

4. Nuclear Energy

\

. o  Nuclear energy is generated by f ing\ new
Costt ((aXuS i nudear Nyl

dceﬁ‘_ new atoms are made as smaller atoms collide
N/O(f and fuse. Fusion reactions occur in the Sun and

: other stars. (OU'\A \\'\""‘ k‘"‘y‘ \-\eg‘éﬁ\ der
\V‘{)\%(;(S, In nucdear _NSRNG) new. gloms are
Tt

0 made by splitting Iarger/( atoms.  Fission

’\7 reactions are carried out in YPC\C*C( S on ™ fo
creote o \atol

e COVOREC Jower RO € (LN T8 o wo&@

Geothermal Energy How geothermal energy works

Renewable Energy 101: How Does
Geothermal Energy Work?

Green Mountain Energy

Thermal energy is the energy due to the rapid motion of
particles that make up an object. We detect it as HCH b
It can come from many sources, such as nuclear reactions or
fom _Ea 'S \(\J'ef(\‘of (geothermal energy),
where steam and hot water form naturally. These are seen
in areas of active Sﬁ!m . Nolcange and
hot springs.
b |

CoUt
Plants in Canada, they are common along the west coast of é/ \

* the USA, and other active ‘\QCJQ “\C- regions.
~ According to the International Geothermal Association,
there is a planned project in Alberta for the near future.

1. Explain the difference between kinetic energy and potential energy _\_ 0" ( b dﬁ .
ineRc IS, MOUEMenT Snara  Lopgas 1Q
Ve Rl m IS omhTnaQ [svered ™ mcrhmj

2. describe the relationship among solar energy, biomass and fossil fuels.

AAFNGUAN g o \‘ﬁr\ock S Sifrent

sourceS (senyplantsfunimeds, COQQ/SC‘Q
WM Can aun e W%QQ’N\O’,C& into

eledhical enaxgy -
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https://www.youtube.com/watch?v=j7q653ffQO4
https://www.youtube.com/watch?v=j7q653ffQO4

Part D: Electrical energy is generated in different ways from Different Sources

Many different types of energy can be transformed into electrical energy.

Most of the electrical energy in Canada is generated by transforming _k A NeMNC € NUR A

into €1€C vC energy. The source of kinetic energy may be moving

wo\N
reactions, or by burning fossil fuels.

In each case electrical energy is generated using a

atdec o

. It may also be moving steam produced by thermal energy generated in nuclear

All generator systems have 3 parts:

o(x}amz;fcdfor suSem.

1Laurbing 2 _na® 3. Cenarafe, m“ﬁ“d'
Figure 3.3 A generator system ‘ direction of motion
Turbine  Stcc ", wm’ of edge of the coil
A %ﬂg A0 M e o connd € oun TN T | i o rotation
susten Yocone ¥o PO

ey
K

is a system that transforms
kinetic energy to electrical
energy.

W MOV ?ar\—s oard
fmnﬁ%vngﬂé into
woving ¢ (churegs)

\
GENERATING ELECTRICAL ENERGY IN CANADA

directl o i re ,
irection e Loo,\,

of motion
p-)

Generatp_rw'. Mﬂ\%—?{;* S
Ng ymnlg S
-\»rav&ﬁ'f& .‘n\%

o) el NG -
,qff;m loop sured
@ maanhC S Jurned,

z‘ﬂm‘c\f\ Sreaes afflad
e lechens =Swnis S
eNMe chriceX ev\g,rca_ca .

Most of the electrical energy used in Canada comes from river flow, fossil fuels, and nuclear reactions.

In B.C., river flow is the main source, but B.C. also uses fossil fuels to generate electrical energy.

ln(o% of Canada's electricity comes

from renewable sources and &‘ 79

from non-greenhouse gas emitting sources

Canada is the world's second largest

producer of \r\vc\roe)\fdv 1A wWind Hd 1O
- ol §
Canada exports nearly \\70 of the ( mog W&K_
electricity it generates to the United States. Yo 0\;)\"')
There are 34 active major international
W Hydro o Nudlear = Wind Blomass ® Natural Gas

transmission lines connecting Canada to
the U.S.

W Petroleum ® Solar

Unit 3 - Physics Page 11
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Renewable Energy 101: How Does
Hydroelectricity Work?
1. Hydroelectric Energy from River Flow Green Mountain Energy

Electrical energy from river flow is called Ubé ((6) ﬂ'e C‘Y & W?}Ao/

dm At a run-of-river stationd
: (below) water flowing

Water flowing through 3 dam
spins giant turbines, which

spin a generator 1o produce
electrical energy. -

turbine

eectricl erergy
0 homes and

b aits fre.ely in a river is

to turn a turbine.

N\

At the dam station (above), water stored behind the dam has
PolenNodl energy. As it flows downhi, it gu‘fﬁ
\thich YurnsS o Furbin

connected to a generator.

° Watch the Video: “How a Dam Works" , BC Hydro https://www.youtube.com/watch?v=PvJHinELVSM

Name the parts of the dam

Reservoir

Generator Transformer

12

Unit 3 - Physics Page 12


https://www.youtube.com/watch?v=pEUzot8Zufo
https://www.youtube.com/watch?v=pEUzot8Zufo

2. Electrical Energy from Fossil Fuels

In the generating station shown here, thermal energy from _Duy PATTALSY pO%}\\\ Q)ds
( Q,JL( coab is used to boil water into S‘\'CCLXV\ 5 _?M assoglated with the moving

steam turns the bl@e§ of turbines connected to #mm_qﬁngﬁ .

turbine  generator electrical energy to

homes and other uses

1. Burning fuel boils
water to make steam.

cooled condensed water retums to boiler . — Rl _\_\\f(
ol

3. Electrical Energy from Nuclear Reactions

Inside a nuclqar reactor, uranium or plutonium atoms

undergo __E 'S5 1ON _reactions. Splitting one

atom sets off a chain reaction that causes more
atonS Yo zpedt.

The nuclear reactor contains and __C e o\

these reactions and the M&‘_they

release.

Most of this energy is ‘\W“’\Q‘Q energy,

which is used to boil water_into steam.

Skl
'\5/'.9... Y‘(ﬁge\l;xﬁessure associated with the moving steam turns

How fission splits the uranium atom

.9 turbines connected to generators. (Ooﬁ wke N
~— & a2 Cr C Ol 5L|$‘\tm
@

s /3.‘,9,;4 \>o\3cu'n....c-lc .

nuclear reactor emitting sieam :l«lﬂ(fﬂ !'"‘"’:1 to m
omes and other uses

fots of thermal energy .

\

o

E awld 2 ——
“Threx i - Oftam
EUV‘C\ eu!l Yxns cooled condensed WJIIE{IEIUH\S to reactor S’P:\ nS -\'U{b\ma
poil weder zz‘rﬁ & " '
Cr X
Yo moke Skam. exechyiccl 13
& narGl
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Part E: Generating Electrical Energy from Other Energy Sources

Transformation of kinetic energy from wind and solar energy to electrical energy is on the rise in B.C.
and Canada as a whole. Geothermal sources, waves, and tides are small players now, but they hold
promise for the future.

° Watch the Video: “Renewable Energy 101"

https://www.youtube.com/watch?time continue=838&v=T4xKThicKaE

What is renewable energy?

Definition e 0\ Types
& oy oR @erecq! - hydropouoer
o S Wnadk «ooind

+do not deele DI MNASS
“Can B re")\Ef\F}lQJ -ECC)\O\Q

within oo nomand
(_}QQ'H{V\Q- . cz,@d‘\—V\QJle\O\Q

Renewable energy

Why should we use it? What are some challenges

Involved in using It?

e ecn ouCe o

(does not dicect

produﬁL aHAG NS

or oucr?o\\u\ov’\-\3> \mg\r\ CO\’\T\W*OQ

CoST
. \n\@/mnjrm\cﬂ

Coor I QA Tha hmz>

14
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Can 100% renewable energy power the world? -
Federico Rosei and Renzo Rosei
TED-Ed

Renewable Energy 101
Student Energy



https://www.youtube.com/watch?v=RnvCbquYeIM
https://www.youtube.com/watch?v=RnvCbquYeIM
https://www.youtube.com/watch?v=T4xKThjcKaE

n Watch the Video: “Wind Power 101" https://www.youtube.com/watch?time continue=6&v=25c50-_hcDO

Energy transformations: Wind power

1. Describe (or draw) places that might be good sites for wind power.

T

s

=+

<
vous\din X1

2. Three forms of energy are involved when a wind turbine makes electricity—electrical energy, kinetic energy and mechanical

energy. Label each energy type.

Moving air

Turbine blades spin

Electromagnetic generator
creates electricity

medranical vog| KinehCenagy _elecivicad enorgy

3. List advantages and challenges of using wind turbines to create electricity. Can you think of others that weren't listed in

the video?

Advantages

Challenges

o NO direCh Oy eMisyon

convenpondd ele dricid

o 09 cbo,\’fmﬁ d\aq}aer)
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Renewable Energy 101: How Does
Wind Energy Work?

The _ KO ”\fh( Qh@(s\-! of wind is transformed into Green Mountain Enerey

electrical energy as the moving air turns the turbine of a generator

1. ELECTRICAL ENERGY FROM WIND

system.
P
The most common type of wind turbine in Canada is mounted on
a high tower to take advantage of realen wind
comotes speeds higher above the ground. This height also
~ rane | # 78 smemomeres _\u s
\\ (B Y ggw 25 !2MQQM from  wind
| L blowing around buildings.

e thee controbs
e tion cf bl

A wind turbine starts to produce electrical energy when wind
Figure 3.5 Awind turbine and generator  gpeed is about rb km|h. Gears on the shafts increase the
transform kinetic energy to electrical energy. i i . i

speed of the generator. This process increases until wind

speed reaches about 55 km/h.

For safety, a controller shuts the turbine down when the wind
speed reaches j_o_m\lh An anemometer is used to measure
wind speed.
2. ELECTRICAL ENERGY FROM SUNLIGHT Renewable Energy 101: How Does
Figure 3.6 A photovoltaic cell transforms solar energy

Green Mountain Energy

10 electrical energy. Solar Energy Work?

Some materials produce electrical energy when they are

exposed to ) Y\ 5
This is called the 'lDY\O*OVO\-\U\CJ effect. Lo

Photovoltaic cells generate electrical energy when visible light

strikes their surfaces. The cells are made of thin layers of
Wicon

When visible light strikes electrons trapped in the cells, the e\e C\“( NS Otb%(b just

enough energy to W and generate electrical energy.

The Sun emits enormous amounts of ___ OO\ € Y\.Q/(%U\l . but converting this
energy to electrical energy is a challenge.

Electromagnetic Spectrum

Currently, photovoltaic cells only transform the energy of _ ~J ' D ;\d‘e LA?\\(\_\-
to electrical energy. However, scientists are working to create cells that transform other types of

electromagnetic radiation into electrical energy.

16
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https://www.youtube.com/watch?v=eqDVW-vbFJY
https://www.youtube.com/watch?v=eqDVW-vbFJY
https://www.youtube.com/watch?v=vrN9QcJyCII
https://www.youtube.com/watch?v=vrN9QcJyCII

3. ELECTRICAL ENERGY FROM GEOTHERMAL SOURCES ~ [i9urs 37 Aoccbermloenentng daton s

thermad enesgy 1o kinetic energy 10 electrical energy.

Where Earth's crust is YNNI and YV\O\*V\ rOCK

comes close to the surface, hot steam can be used to turn

turbines to generate electrical energy.

Some parts of the world have greater access to geothermal

sources than others.

For instance, the volcanic island nation of \CC\G(d

generates 25% of its electrical energy from these sources.

4. ELECTRICAL ENERGY FORM WAVES AND TIDES

The vertical rise and fall of the waves can __C res an air column, which turns a turbine. .
ot alsc eco\ (0.013

Fi 3.8 A tidal generating station transforms kinetic CLMOGE\‘ [

igure 3. ion tr ms kine! . n

energyfrom tdes o elecirical energy The B.C. coast is considered one of the best places to

generate electrical energy from waves.

Tides can spin turbines to produce
< \*c’C‘\Y ca ‘ energy.

However, they are only effective where they vary by

Srmor e

At N\ %\(\ the gates of the tidal

generating station shown here close and trap water in a
0oV

When the tide goes out, the water is directed through

pipes to turn a turbine.

Such stations only generate electrical energy for
about \OnrdS a day, as the
tide moves in or out.

% Canodas \argst Hidad power
- Loroce ?"‘*‘6‘% Feadyin MBS
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1. List the three key parts of a generator system. Briefly describe their

functions, Al
" genarator systems have 3 parts:
1iurbing 2 _Paad 3._Creracates

m
Figure 3.3 A gensrance systom fr—— [
“Sheam, Loaker, Nimeitech o

is @ system that transforms.
kinatic -lcw to alecincal

W MoV k‘v\-s arl
ronslor i indo
woving ¢ (duwf))

2. Use a flowchart to explain how moving water can generate electrical energy

NGO N L,ooc\'t/\/

on- of - K\\fe/ Wouwes E Videy
Syahe

T {

(Flou.)S Aoconini |\ woder 19
(Ju\r\S ©E M

L]

uvoiNed

-\rranb(lcrm Kinehc eneracf to
etectriced ews\/ N Q

generacter ¥
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1ot 5

t Assignment #2: "Make a Difference: People Power"

Complete this 1

&

and questions #1 + 2a on a different page

People Power

British Columbia: Max Donelan of Simon
Fraser University has designed a device
that transforms human-generated energy
into electrical energy. The PowerWalk®
Kinetic Energy Harvester is secured around
the knee. Each time we take a step, our leg
muscles speed the movement of the leg and
then slow it down at the end of the step.
The Harvester could harvest the energy ol
leg motion at all times, but walking would
become tiring. Instead, itextracts energy
only when the muscles are slowing leg
motion, making walking easier. How much
electrical energy can be generated this way?
An hour ol walking can charge up to four
smartphones.

Japan: Something unique happens when
special materials, called piezoelectric
materials, are compressed or pulled. The
mechanical energy associated with the
force or stress is transformed into electrical

Understanding Key Ideas
1. Describe the role electrical energy plays in
robotics.

2. ldentily the type of energy associated with
each source below.

a) the Sun
b)
c
d)
e

f
9

river [low

-

abattery
wind
uranium

-8

hot springs

-

garbage

3. Use a table to compare the similarities and
differences among the use ol river flow,
the burning of fossil fuels, and nuclear
reactions (o generate electrical energy.

4. Some photovoltaic cells, like the ones
shown below, are mounted on towers that

lot tham fmllaw the Coan'e nath What ic the

Unit 3 - Physics Page 19

energy. Piezoelectric materials include
quartz crys

Is, some ceramics, amber,
and even cane sugar (although the
crystals break too easily to be used
inapplications). Itis possible to use
these materials and human energy to
generateelectrical energy on alarge
scale. For instance, the floors in several
Japanese subway stations are made out
of piezoelectric materials. As people walk
on the floor, they compress the materials,
which generates electrical energy.

Apply and Innovate
1. Come up with some possible applications
for the two examples discussed in this 1.

feature. What factors would you need to a.

consider?

. Ann Makosinski, a 15-year-old student in
B.C., designed a flashlight that transforms
human body heat (thermal energy) into

electrical energy. b.

a) Why would this and other human
powered electrical devices be
especially useful to people and
communities in developing conntries?

out more about initiatives that are 2
bringing
energy to people veloping nations.
Choose a specific project could
you get involved? Come up with a
action plan.

19

3 ‘ Assignment #3: Check your Understanding
Answer questions #1 -9 on a separate page. Answer in full sentences

b) Describe two different cases in which a
wind turbine would be a good choice.

Connecting Ideas

6. Imagine that a wind turbine has a faulty
controller. Predict a problem that could
arise as a result of this manufacturing
defect.

7. You are waiting outside school for a friend.
Itis a cold day in January, and you reach
into your bag for your gloves and phone.
You are early and decide to send a text
while you wait. However, the screen is
not responding to your touch commands.
You take off your gloves and find that your
screen now works, What type of touch
screen do you most likely have and why
did it not work when you wore gloves?

8. Photovoltaic cells are commonly used to
provide electrical energy for satellites,

an-powered electrical o a.

Suggested Answers:

Possible applications for the PowerWalk
Kinetic Energy Harvester could be during
long hikes, could generate your own
electricity to power items you need such as
flashlights, radio, communication devices,
etc.

Piezoelectric materials used in Japanese
subway floors...utilize human mechanical
energy (stress forces) to transform into
electrical energy. This could be used to
power lights, communication for subway
announcements, phones, etc.

People in developing countries do not have
regular or any (in some places) access to
electricity. This would enable communities
to develop materials/sources that require
electricity: schools, hospitals, water
stations to filter and clean water for
drinking and agricultural use.

Suggested Answers:

1. Electricity powers moving parts in robotics, such as motors, lights, etc.
2,

a. light/radiant/solar
b. Mechanical
c. Chemical
d. Kinetic
e. Nuclear
f. Thermal
g. Biomass
3.
River flow Burning Fossil Fuels Nuclear Reactions
* Renewable * Non-renewable .
* Generator system e Thermal energy from
converts boiling water creates
mechanical energy ~ steam to turn a turbine
into electrical * Generator system
energy converts thermal energy
into electric energy
4, Would decrease problems associated with intermittency if the

photovolatic cell was able to move as the sun moved in the sky
throughout the day. Solar cells that are stationary are only able to
generate electricity when the sun is shining directly on them.
5. Coastal Community
a. ONE: Building a tidal generating system would allow the
community to generate electricity from the tides. TWO: they
could decrease their usage of non-renewable energies like fossil
fuels
b. ONE: Building wind turbine system would allow the community
to generate electricity from the wind...however it is intermitant.
TWO: they could decrease SOME of their usage of non-
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4. Some photovoltaic cells, like the ones
shown below, are mounted on towers that
let them follow the Sun's path. What is the
advantage of such designs? &) 13 0

5. Consider a coastal community. o
a) Describe two cases in which a tidal
generating system would be a good
choice for the community.
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8. Photovoltaic cells are commonly used to
provide electrical energy for satellites,
Suggest an advantage that photovoltaic
cells might have in space, compared with
similar cells on Earth.

Making New Connections

9. Imagine there was a large-scale power
failure that left your region without
electricity for two weeks during the
summermonths. ©3 70 0
a) What would be the most serious
consequences for you and for your
community?

b) How might the problems be different
il the event took place in January?

c) What alternative energy sources, if any,

could be used?
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fuels

b. ONE: Building wind turbine system would allow the community
to generate electricity from the wind...however it is intermitant.
TWO: they could decrease SOME of their usage of non-
renewable energies like fossil fuels

. The controller on a Wind Turbine shuts down the turbine at high wind

speeds (90 km/h). If the controller was faulty, the wind turbine may
not shut down as it was designed to for safety reasons at high wind
speeds. This could result in any number of problems, burn out motor,
damage to wind turbine or blades....worst case scenario? The blades
could spin so fast they break off and cause significant damage to the
surrounding area.

If your touch screen does not work with gloves on, but does with no
gloves. It is most likely that your touch screen responds to thermal
energy (the heat in your hands/body).

Photovoltaic cells in space have a more direct, unfiltered access to the
suns light energy (photons). Depending on their placement in space,
they could be closer than Earth to the sun and receive MORE light
energy which is then converted into electrical energy. Also, on Earth
we experience day and night due to the Earths rotation...in space,
there is no photovoltaic problem of intermittency, the suns light is
shining all the time.

Student answers will vary...suggestions:

a. Without electricity there would be several problems. | would
consider some of the more serious to be storing and cooking
food (no refrigerator/freezer/oven/microwave). No fans or air
conditioners...heat waves can be dangerous to the health of the
young and elderly. Transportation would be an issue for people
with electric cars, also gas station pumps would not operate, so
you also wouldn’t' be able to fill gas or diesel cars.

b. many problems would be the same in january, but the major
different concern would be warmth/heating. There wold be no
electric heat of your home, relying entirely on wood, or gas. The
delivery of which would soon run out if vehicle transport was
limited.

c. Solar, batteries, propane/gas/diesel, wood burning, human
powered (mechanical) eg. Crank flashlights/radios, etc.



