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Alberta Science Curriculum

Energy: Flight and Energy Resources - Grade 5

3-Part Lesson Format

Part1-

Minds On!

=  (Quotes

Learning Goals
Discussion Questions

And More!

Learning Goal

Woe are learning to understand how

the world today.

flight works and how it began so we can
learn more about airplanes, the Wright
Brothers, and why flying is important in

o)

Matching Activity: Flight Facts

(Prag each description to the correct job)

i

Alflying machine that lifts off

vertically using spinning blades

Wright Flyer & famois airplane with a maximum |
Boeing 787 S e
The activity or practice of flying an [}
ki sedetiticd
StratoLaunch
Concorda |
- “Tha airplans with the largast
Helicopter wingspan, longer than a football field. -
Aviation
Boeing 747 | |

A modam airplane that can fly about

16,000k on one tank of fuel

Part 2 - Action!

Surveys/Polls

Matching

Drag and Drop

Videos
And More!

b -
o

Part 3 - Consolidation!

Exit Cards

Quick Draw
3-2-1Reflection
One-Sentence Summary

* ® 3things you learned about flight, airplanes, or aviation.
® 2things you found interesting about flying or famous aircraft.
® 1 guestion you have about flight or how airplanes work.

Write your responses in your notebook or discuss with a partner. If
short on time, share your answers as a wholge-class activity.

0
ons::lidation - 3-2-1 Reflection nctivityi

After learning about flight and how humans created ways to fly, reflect
on the following:
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The shape of airplane wings makes air move faster
qver the 10p-

Air pushing agains{ e tront of the plane while -
he\pmgtha plane move

fiying.

p) This reduces drag,
fastef.

aravity cans‘tanﬂy pulls
Earth.

F) This creates tnrust, moving ihe plane

forward.

@) This creales wel
downward,

planes aré designed with smooth, rounded shapes.

Wings al {3 titted ard sl th atthe back edge. % .
ings are tited P e g H) This causes drag,s\owmgthe plane down.

2}w
hat j
taket,’ﬁ;ls

a8
ale angje e

&. cause And Effect: How Geograp

Action

instructions: Drag the (etier of each Effect to
match its carresponding Cause. A A) This reduces friction, making movame
The teardmg-shapad body of 8 dolphin cuts i
\ through water easily. B B) This creates lift by changing how air moves
The smooth surface of a bird’s feathers W :
| helps reduce drag. C C) This helps the animal glide smoothly
A maple seed falls while spinning like a e Rals
helicopter. D i i i
‘“;g-\,d-s = 55”}1 D) This SpINS, helping it stay in the air longer
= ve one wide side and one
narrow side. E H) T_his stores exira anergy for the animal
Adolphin’s strong tail moves side to side in (= during W
water. i
F) This helps the animal fty more easily.
Hollow bones M irds | i
ake birds lighter. G G) This shape nhelps seeds fioat and spread
Seeds aré shaped to catch the air as they e
all. H E) This pushes the animal forward through
water.
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Grade 5 - Science Unit

Guiding Question: How are energy resources understood?

Organizing Idea: Energy. Understandings of the physical world are deepened by
investigating matter and energy.

Learning Outcome - Students investigate and compare how forces

When the buoyant force is less than the weight of an object, the object
will sink.

Fluids include liquids and gases.

affect living things and objects in water and air. Fages
Thrust and drag are opposing forces.
Lift and weight are opposing forces.
Thrust is a force that can act in the direction of movement.
7-24,27-39,
E.1 | Dragis a force that can act in opposition to the direction of movement. L2-45,
LY _1&[]
(  Preview of 90 pages from
. this product that contains
215 pages total.
50,
E.2
" horizontal and Vertical movement 135-140
= altitude
= straight and level flight
Traditional technologies developed by diverse cultures that reflect
understanding of forces that affect flight include the L6-73,
E.3 | o bow and arrow 135-140
o slingshot
o fishing spear
Buoyant force is an upward force exerted by a fluid that opposes the
weight of anything placed in the fluid.
When the buoyant force is greater than the weight of an object, the
object will float 13-85;
E4 | O ' 135-140
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Grade 5 - Science Unit

Guiding Question: How are energy resources understood?

Organizing Idea: Energy. Understandings of the physical world are deepened by
investigating matter and energy.

Learning Outcome - Students investigate and analyze various

Pages
energy resources.
Energy resources are renewable or non-renewable. 91-93
& Renewable energy resources are not depleted over time as they H3R-080
can be naturally replenished if handled responsibly.
Renewable energy resources include
= solar
= wind 94-107,
E.6 | = biomass 135-140
= geothermal
= tidal
= water and hydro
Non-renewable energy resources are depleted over time because
they will not be naturally replenished for thousands or millions of 108-114,
E.7 | years 135-140
Non-renewable energy resources include nuclear and fossil fuels.
Alberta relies on both renewable and non-renewable energy
resources to fulfill energy needs, including
Eg | © fossil fuels 115-127,
’ o water and hydro 132-140
o wind
o biomass
Computer Science:
cS.1 Students apply design processes when creating artifacts that can be T4-178,
| used by a human or machine to address a need. 128-131

EY var Simmnlae Sf
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Curriculum Connection

Name: ] El

Flight - Background

What is Flight?

The term flight refers to the action or

The Wright Flyer - 1903

process of flying through the air. For

example, an eagle is in flight when they are

soaring a e trees. An eagle is an

example ccurs naturally in

our

aircrafts are : rs. Aviation is the flying of an aircraft.

History of Aviation
It took thousands of years irds around them. It wasn't until
December 17, 1903 that the fam the first successful airplane

that flew only 120 feet. The aircraft wa

Interesting Facts about Flight

» Today's Boeing 787 airplanes can fly 16,000km on is the length
of a flight from New York City to Sydney, Australia.

* The largest airplane is called the Stratolaunch with a wingspan |
field!

* The Concorde is a special aircraft that takes passengers up to 60,000 feet, which is over
16km into the air. Passengers can see the curvature of the Earth!

» More than 80% of the population is afraid of flying

» Airplanes are crucial to today’s world. Businesses send their products across the world
using airplanes, militaries use planes to defend their territories, and people travel
across the world to travel or visit friends and family.

« A Boeing 747 has a maximum speed of 955km/h

« Only 5% of the world's population have ever been on an airplane

© Super Simple Sheets supersimplesheets.com
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Answer the questions below using evidence from the text.

1) How have airplanes changed today's world?

2) Which out flight did you find most surprising or interesting? Explain.

Questioning ' . pout the reading

1)

2)

3)

True Or False Is the statement true or false?

1) The first flight humans took was in 1803 True | False

2) Humans have been flying for a very long time True False

3) A Boeing 747 can fly from New York to Australia with one tank of gas True False

4) Most humans are afraid of flying True False

5) Most people in the world have been on an airplane True | False

© Super Simple Sheets supersimplesheets.com
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Exit Cards

OV NO[Nig Cut out the exit cards below and have students complete them at the end of class

re. -~~~ -—-—"—"——F7/Ff"»"&""&""®""%"F7F/'"™"/""""™"""™"™""™"/"™"/"">"/"™""™"™""™""™/"/"/7/"7™/"7"7/"T'¥@————«/ -
: Name: Mark :
| Match each of the terms to the correct description. |
| |
: Flight J  First plane to fly }
: O Jet that flies very high i
: W The process of moving through the air ;
: Q Plane with biggest wingspan i
e e e e I . . e e e e e e e e e e e e e e — — — — — — —— — — —— — -
. 2B 2 BN — . |
: Mark i
| scription. l
| |
: Fligh First plane to fly i
: Wright Flyer at flies very high ;
: Stratolaunch of moving through the air i
: Concorde t wingspan :
——— e e e — — A . N o o o - — — — — — — =]
[T 7T TT T T TTTTTT T T T T TTTTTUTUONG N A O v Ss.  T /—/)— 7
: Name: Mark i
| Match each of the terms to the correct description. |
| |
: Flight O First plane i
: Wright Flyer Q Jet that flies very %
: Stratolaunch @ The process of moving t the air :
: Concorde O Plane with biggest wingspan }
e e e e e e e e e e e —
I_I\Jame: Mark 1

Match each of the terms to the correct description.

| |
| |
| |
| |
: Flight O First plane to fly %
: Wright Flyer Q Jet that flies very high i
: Stratolaunch U The process of moving through the air :
: Concorde U Plane with biggest wingspan i
e s i s S i e s S e e i e i o i e i i ] s i Y -

© Super Simple Sheets supersimplesheets.com
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Four Forces Of Flight

The Four Forces of Flight
In order for an aircraft to maintain a steady flight,
it needs balance. Balance is achieved through an
equilibrium of all forces acting upon the aircraft.
Weight, lift, thrust, and drag are the acting
forces on gp aircraft.

For raft to travel a straight and
Llevel flig
be eq thrust will produce
spe ount of drag. If any

illnove upwards,

downwards,

Thrust (Propulsion
plane forward. The eng
moves forward. This is in a
force in one direction produce

‘s 37 |_aw of motion where a
osite direction.

Drag - Drag is unwanted in flight as it force
stick your hand out of a window while you a
against your hand. You are causing a small amo our car's
motion. To reduce drag and increase efficiency, pla ade
aerodynamic.

needs many parts to generate lift but the wings do most of the work he plane
flies through the air. As the airplane travels at fast speeds on a runway, the wings
deflect the air downwards which in turn sends the wings upwards. This is Newton's
3rd Law of Motion. The Bernoulli effect also explains how changes in air pressure
generates more lift for airplanes. Together, these theories explain how Lift is
achieved for many aircrafts.

Weight - Weight is the force of gravity that acts in a downward direction, towards
the center of the Earth. The weight of an aircraft affects how much Llift and thrust an
aircraft will need in order to fly. This is why airplanes have rules on how much
weight passengers can have in their suitcases on board the plane.

© Super Simple Sheets supersimplesheets.com
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Name: 15

Answer the questions below using evidence from the text

1) How does an aircraft fly? Explain using the forces of flight.

Fill In The Blanks

UPWARD

3) If the thrust becomes greater than the drag, the aircraft

4) If the drag becomes greater than the thrust, the aircraft will

Draw a diagram of an airplane and the four forces acting on it

© Super Simple Sheets supersimplesheets.com
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Exit Cards

ol Je[Nig Cut out the exit cards below and have students complete them at the end of class

N = IR ¥
| Name: Mark | | | Name: Mark | |
| [ |
: Is the statement true (T) or : : |s the statement true (T) or :
| false (F)? | | false (F)? |
| [ |
| (. |
[ airplane | || 1) Lift pushes an airplane T 1
: l : forward. F :
| (. |
: : : 2) Drag helps reduce the T }
| | | | plane’s speed. F ol
| [ |
[ | T |
: | | 3) Thrust works against drag. : j
[ 1
[ 1
| | 4) Weight works against ight works against T |
: thrust. = }
[ 1
.. <Y $A 2 1
L. W Y e 7
| Name Mark

|s the stat®
false (F)?

|s the statement true (T) or
false (F)?

1) Lift pushes an airp
forward.

1) Lift pushes an airplane
forward.

2) Drag helps reduce the
plane’s speed.

|

|

|

|

|

|

|

|

|

|

: 2) Drag helps reduce the
| | plane’s speed.
|
|
|
|
|
|
|
|
|
|
|

3) Thrust works against drag. 3) Thrust works against drag.

4) Weight works against
thrust.

4) Weight works against
thrust.

MmfA|m|A|Tm|—= ||

i ——— — ———" — — — — — | — —— — — a— i— a— | — . g b i i . i | i - i i

© Super Simple Sheets supersimplesheets.com
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Four Forces Of Flight - Activity

Label the 4 forces of flight: Weight, Thrust, Lift, Drag

\ 4

o i o — —

2. Draw arrows on yoW
3. Throw your plane and

Questions

1) How was the thrust created in your paper ai
your plane? Explain.

uch thrust into

3) Did your airplane have any drag? How could you change the shape to lessen the drag?

© Super Simple Sheets supersimplesheets.com
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Bernoulli’s Principle

What is Bernoulli's Principle?

Bernoulli's principle helps explain how an aircraft uses its wings to achieve lift.
Remember, air is a fluid, which means the wings are cutting through the fluid as they fly
through the air. The wings are shaped so that air flows faster over the top of the wing and

slower un ath. Fast moving air

Bernoulli's Principle

. The higher the flow velocity, the lower the pressure
slow

: Example
press How an Aircraft takes off?
under the win
the aircraft up th
the lower air pressure.
An airplane’s wings
ir Flow

are usually curved at

9] St Li
the upper part which pper Stream Line

Air Travels a

H Longer Distance
causes the wind to iy Air before

Approaching
the Wing

rush over the top and

speed up. This

High Pressure

cecreases thesle Air-Travels Low Velocity Air Flow
pressure on the top of Shorter Distance
the wing.

The bottom of the wing is generally flat which causes the air to move in a straighter
line, which keeps a consistent lower speed and higher pressure. Since high pressure
always moves towards low pressure, the air below the wing pushes upward towards the
air above the wing.

The wing, which is in the middle of a plane, is then lifted by the force of the air and

this causes the entire plane to lift and travel upwards. The faster the plane moves, the

more Lift there can be.

® Super Simple Sheets

supersimplesheets.com
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Answer the questions below using evidence from the text

1) How are airplanes designed to achieve lift?

nressure affect Lift?

Visualizing . ile you were reading. Explain the picture

True Or False Is the statement true or false?

1. Bernoulli's principle explains how airplanes use their wings to achieve lift

2. Air flows faster below the wings on an airplane

3. Faster moving air creates low air pressure

4. The high air pressure under the wings pushes the plane upwards

— |4
| W || m ™

5. The wings on an airplane are usually in the front of a plane

© Super Simple Sheets supersimplesheets.com
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Lift - Bernoulli Vs Newton

Two Different Theories of Lift

Sir Isaac Newton and Daniel Bernoulli each have theories of how an aircraft can lift off the

ground and how they stay off the ground.

means the air must move faster over top Ris causes the lower

air pressure above and the higher air pressure

Achieving Lift - Newton’s Theory
According to Newton, airplanes fly because _, " —
their wings deflect air downward so that "‘ _'_ o
the plane is forced upwards. Newton's third _';
law of motion states that for every action, iy ‘
there is an equal and opposite reaction. Flowdefiected down. ¥
Newton’'s law suggests that to generate lift, the wing must divert air down so that

the plane can go up. This is done by creating a wing that is shaped to push air under it. The
issue is that we need a lot of air to be diverted down in order to generate lift. This is why

planes must have an extremely fast takeoff speed as they need to push a lot of air down

to Lift off the ground.

© Super Simple Sheets supersimplesheets.com
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Answer the questions below using evidence from the text

1) Which theory of Llift makes more sense to you? Bernoulli's or Newton's? Explain.

essure affected by the shape of an aircraft’'s wing?

Questioning : ave about the reading

1)

2)

3)

True Or False Is the statement true or false?

1. The faster the air moves, the lower the air pressure

2. If the air pressure is lower on top of the wing, the plane will lift

3. Bernoulli's principle states that for every action there is an equal reaction

4. The takeoff speed must be high in order to push a lot of air down

—A |44
M T

9. Both theories explain how aircrafts generate Lift

© Super Simple Sheets supersimplesheets.com
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Exit Cards

ol Je[Nig Cut out the exit cards below and have students complete them at the end of class

Name Mark
Circle the correct answer.
1) Who Bernoulli
using Newton
2) Above

3) Who said i
from wing deflect

4) Newton's theory
needs what speed?

Circle the correct answer.

1) Who explained Lift Bernoulli
using air pressure? Newton
2) Where on the wing Above
must air move faster

for Lift? Below
3) Who said Lift comes Bernoulli
from wing deflection? Newton
4) Newton'’s theory Fast
needs what speed? Slow

— e — — — — —— — — — ——— — —— ——— — ——

______________________ _}
Name Mark | |
|

Circle the correct answer. :
|

|

1) Who explained Lift Bernoulli | |
using air pressure? Newton }

[

2) Where on the wing Above ||
must air move faster }
for Lift? Below ;
3) Who said lift comes | Bernoulli }
from wing deflection? Newton }

1

1

[

1

|

____________ |

———————— 7

Mark }

|

Circle the :
1

1

1) Who explained |
using air pressure? Newton }

|

2) Where on the wing Above ||
must air move faster }
for Lift? Below ||

|

3) Who said lift comes Bernoulli }
from wing deflection? Newton }

[

4) Newton's theory Fast i
needs what speed? Slow |

1

1

© Super Simple Sheets
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Drag — Aerodynamics

What is Drag?
Drag in simple terms, is something that
slows us down. You can feel drag when
you walk in a swimming pool. Drag is a
force that acts upon an object in the

opposite diwection that it is moving.

drag acting on your ha
your hand more aerodyna

Aerodynamics
The term aerodynamics is commonly
used when discussing drag. Aerodynamics
means we make objects that have a shape wh
past. Turning your hand sideways when you have i
drag from the air moving past as the fluid (air) can ea
surface area of your hand. Therefore, we can reduce drag¥y
planes that cut through the air easier.

All planes have some drag, which makes it important for engi
calculate the amount of drag an airplane has so they can adjust how
needed to overcome drag and keep the airplane up in the air.

Engineers have the challenging job of finding creative ways to reduce drag so
that airplanes can go faster and fly more efficiently. The less drag an airplane
experiences, the less fuel it needs to fly at the same speed.

uch thrust is

Importance of Drag

Drag slows down objects in flight, which is important for regulating speed and
landing. Skydivers use drag to slow down their falls so they can land safely. A
parachute is another example of a mechanism that produces drag for falling
objects to land safely.

® Super Simple Sheets
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Answer the questions below using evidence from the text

1) What is drag? How do engineers work hard to reduce drag?

gportant? How does drag help skydivers?

Visualizing ) N Qile you were reading. Explain the picture

True Or False Is the statement true or false?

1. Drag can be reduced using aerodynamics True | False
2. An aerodynamic aircraft struggles to fly through the air True | False
3. All drag can be eliminated if the aircraft is designed properly True | False
4. Some drag is needed for safe landings and to regulate speed True | False
9. Drag impacts how much fuel an aircraft uses True | False

© Super Simple Sheets supersimplesheets.com
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Paper Airplane — Drag Experiment

How will changing the drag affect your paper airplane?

Paper airplanes are simple to make, but it can be challenging to make ones that

fly well. Some paper planes fly better than others. One factor is the design of the

plane. In ctivity, you'll get to build a paper plane and change its basic design

to see h

d for this experiment

Sheet of pap

Ruler

Tape

» Scissors

Paper Clips

1. Make a standard dart paper airplane. Make your fold$

2. Throw your plane 5 times from a spot you've marked with t3&
the same amount of force (thrust) to throw the plane

3. Once you have a good idea of how far it can fly, change the shape to increase
how much drag it experiences. Do this by cutting slits that are about 3-5cm
long on the wings. You can also make more folds that will produce a drag effect
for the plane.

4. Retest your plane with the new changes. Record your observations below.

9. Add paper clips to the planes to see if that makes them fly better. Put them on

different parts of the plane. Record your results below

© Super Simple Sheets supersimplesheets.com
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Instructions

Step-by-step instructions for a paper plane

A Paper Plane

® Super Simple Sheets
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Step-by-step instructions for a paper plane

A Paper Plane - ®

© Super Simple Sheets supersimplesheets.com
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Hypothesis How will creating drag and using extra weight affect the flight?

After Creating
Drag

After Adding
Paper CUs

What happened?

Design Statg Did it fly better or worse than the original design?

After Creating
Drag

After Adding
Paper Clips

1) Did the drag slow down your plane? Why do you think this happe

What did we learn?

2) Did the paper clips help the plane fly? Why do you think this happened?

© Super Simple Sheets supersimplesheets.com
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Weight — Gravity

Effect of Gravity on an Aircraft
Gravity is the force of attraction that pulls together all matter. The Earth has a

gravitational pull that pulls all matter towards the centre of the earth. This keeps us on

the ground and it makes things that are in the air, fall to the ground.

The CG of an aircraft should be
near the centre of lift, otherwise the
plane will pitch forward or backwards
and would never stabilize. Usually the

centre of gravity is near the wings, as

AKH 53366 R7| |

the wings are what lift the airplane. | dhunilode |

Effects of Excess Weight on an Aircraft @ ©
Too much weight on a plane affects the performance of a plane in many aspects. To make
up for the extra weight, a plane needs: a higher takeoff speed, longer runway, lower
maximum altitude, shorter range of how far it can go, slower cruising speed, reduced
maneuverability, higher approach and landing speed and more.

This is why airlines require passengers to have their bags weighed so they
understand how much weight will be onboard the plane. They will also position the
suitcases near the wings to keep the extra weight near where lift is achieved. If they put

the cargo at the front or back of the plane, it would move the CG away from the wings.

® Super Simple Sheets
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Answer the questions below using evidence from the text

1) What does centre of gravity mean? How does it affect an aircraft?

Questioning

3)

True Or False Is the statement true or false?

1. Gravity pulls all matter to the centre of the earth

2. Gravity is the biggest restriction to flying and lift off the ground

3. Lift is what an aircraft uses to overcome its weight

4. The centre of gravity on a plane is usually at the back of the plane

—A |||
m|m|m || |m

5. To make up for excess weight, a plane will have a lower takeoff speed

© Super Simple Sheets supersimplesheets.com
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Propulsion — Thrust

What is Propulsion?
Propulsion is the force

. ) TURBOJET ENGINE cross section
which moves an aircraft

through the air. Propulsion Fuel  Combustion

Fan Compressor Injector chamber Turbine Nozzle

is also called thrust.
Thrust is needed to

OVEIicome wbuuud' i .
&L LR s e

machine that con
into a powerful pushi
force that we call thrust.
Engines create thrust by suck and then having an air
compressor raise the pressure o es, the compressed air is then
sprayed with fuel by the fuel injector.
on fire. The burning gases expand and bla the back of the
engine. As the exhaust shoots backwards out o
forwards.

Pilots can accelerate the aircraft by adjusting the
device to add more fuel to the engine’s system, which creat
backwards. This causes an equal opposite reaction of propelling th

Propeller
A propeller can generate thrust for aircrafts to fly. A propeller has spinning blades that
generate differences in air pressure between the front and back surfaces of the blades.

A propeller works the same way as a screw. When you turn a screw into a wall, it
goes further in as it grabs the wall and travels further with each turn. A propeller works
the same way as it spins with the help of an engine. The blades pull the air (fluid) behind
which results in the aircraft being pushed forwards. The more air that is pulled behind the
propeller, the more thrust is generated.

Smaller aircrafts will use a propeller on the front to generate thrust. As aircrafts
get larger, they require more thrust. These larger aircrafts use multiple jet engines to
create this additional thrust needed for long trips with heavy loads

© Super Simple Sheets supersimplesheets.com
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Answer the questions below using evidence from the text

1) What does propulsion/thrust mean? What force does it overcome?

Diagram

e}

el the important parts

True Or False Is the statement true or false?

1. A propeller has spinning blades that create Lift

2. Thrust opposes drag to move an aircraft

3. An engine uses fuel to move and accelerate faster

4. An engine uses the 37d law of motion - every action causes an opposite reaction

5. A propeller spins on its own, causing the lift of an aircraft

—A ||| =]|H
M| |[Tm |7
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Activity — Building a Propeller
How does a propeller work?

A propeller is just like a spinning wing. Most aircraft propellers have 4 wings that attach to
a centre nose. When the propeller spins, the rotary motion creates a difference in air
pressure between the front and back surfaces of the blades. Behind the propeller has a
higher air pressure than in front of the propeller which has lower pressure. Air always
moves from@algh pressure to low pressure. This difference provides thrust or propulsion
that pushe yrcraft forwards.

Mato [
Sl
Thin cawboagd hpg
Scissors ¢
Plastic Lid (5- metg
Glue or tape (hot 8 L A

Wooden skewer or stra

Procedure

Cut the cardboard into 8 rectangles ab®ut 3crg J
Cut the bottoms of the rectangles at a slant
Make a hole in the middle of the plastic lid (g€
Stick the skewer through the hole (or use the straV
Glue the rectangles to the lid with the pointed ends o
Twist the skewer to simulate the propeller rotating. Do yoB
your results below

Now bend the wings on the propeller

Rotate the propeller again and feel for air blowing. Record your resul

Observations - Did you feel wind or air movement from the propeller
spinning? Which design created more wind?

hat do we need for this activity?

L]

What t8

o o B o=

a5

Design

Flat wings
on propeller

Curved/bent
wings on
propeller
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What happened during the experiment?

1) Which propeller produced more air movement? Why do you think more air moved with
that version of propeller?

an moves air while a propeller moves an

5) Draw an aircraft with a propeller. Label the following: wings, nose, lo Bressure,
high air pressure, and the direction of the aircraft versus the direction of the air. Use
arrows to show the movement.
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Control Surfaces Of A Plane

Aircraft Part

PROPELLERS

ELEVATORS VERTICAL
\ € STABILIZER

‘F"'

‘?ﬁé

N

FUSELAGE

=
-

HORIZONTAL
STABILIZER

MOTORS

Function - What It Does

Elevators / Q - f of the craft. .Pttch means going up or
dow i p, the aircraft goes down.
Riidders Controls ™e ya nd gotion is the side to side
movement of t of thg
Win Controls the lift of the g Dlang inds to generate Lift
g off the ground. The win® 0 QJ i © air.
Controls the lateral balance™® AOOe air t or right.
Aileron When the right aileron goes up, 2 g e 2718 aircraft
can roll using the ailerons. 3
Controls the thrust to lift the plane into the ends
Motor

the plane forward

Landing Wheels

Allows the plane to land safely

The centermost piece of the aircraft that holds the cargo and

Fuselage passengers. Most aircrafts can hold up to 500 passengers and
200,000 pounds of cargo!
Controls some of the thrust the plane needs to go forwards. Also
Propellers

controls pitch by tilting the propellers up or down.

Horizontal Stabilizer

Helps control pitch. Keeps the aircraft’'s equilibrium when flying
up and down

Vertical Stabilizer

Helps control yaw by preventing lateral movements of the craft.
Needed for complete control of the plane.
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Label the Airplane Below Using the Word Bank Words
Horizontal Stabilizer  Vertical Stabilizer Wing Fuselage Aileron
Rudder Elevator Engine/Motor

&
1) How does a pilot make sure the plan®\g#€sn't rq DSe e laterally? Which
controls can they use? X

57 &
Y .

2) How does a pilot make sure the plane doesn't lose control verticalty? Mtrols do
they use to maintain a proper pitch?

3) What is the function of the propeller and/or the engines? (function = what it does)
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How Do Animals Fly?

Flying Animals

The only animals that can truly fly are birds, insects, and bats. Many other animals can
glide for a short period of time, but cannot generate lift from the ground. Almost all birds
can fly because they have most of the following physical features:

t - makes it easier for them to achieve lift

bird's bones are almost hollow which makes the bird lighter
that allow the flapping of wings
e needed for lift

e force of drag

>
How Birds Fly
A bird will flap its win ' round. The
curved shape of a bird's win over < ’\:‘\\
the top surface of the wing, which low op. This generates lift as the
bird will move into the area of lower air
The angle of the wing will also be tilted, ds causing an

opposite reaction of the wing and body moving upw
Larger wings produce more lift than smaller wings.

with smaller wings will need to flap more to generate the same a

birds are tiny birds that will flap their wings up to 80 times per second, e

are just hovering. This is because they cannot glide while hovering.

Gliding

When a bird is gliding, it is not working at all. Its

wings are open to its sides cutting through the ey

air at a slight angle, which deflects the air %

downwards causing the body to move or stay

upwards. As drag acts on their body, they will lose some

Llift and will need to increase their wings angle of attack so they can fly upwards.
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Answer the questions below using evidence from the text

1) How do birds fly?

Inference

Draw a diagram of a bird flying. Label the air pressures anc s of the bird
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Fact Or Fiction - How Do Animals Fly?

Objective What are we learning about?

pressure.

Students will understand how animals fly by evaluating statements about bird anatomy,

wing function, gliding, and how birds generate lift using muscles, wing shapes, and air

MateriAl ’ will need for the activity.

» Fact or Fig
« A'Fact'sign d

two sides of the ro®
« Designated areas in the

‘Fact' and 'Fiction' signs, allowing sg

to move to either side

laguish the

How you will complete the activi

is shared.

7. Have fun getting up and moving!

1.  Your teacher will read statements from cards. Pay close d

2. Consider carefully whether you think the statement is true or false.
3. If you decide the statement is true, walk to the 'Fact’ side of the room.
4. If your guess is that it's not true, move to the 'Fiction' side of the room.
5. Stay on your chosen side and listen attentively for the correct answer to be revealed.

6. When the right answer is announced, return to your seat, ready for the next round.
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Read the statements to the class
# Statement
1 | Only birds, insects, and bats can truly fly. Fact
2 | Birds can glide for hours without flapping their wings. Fiction
3 | Abird's bones are almost hollow, making them lighter. Fact
4 | Bird because they have heavy, strong bones. Fiction
5 [ Ast d body helps reduce drag while flying. Fact
6 e lift birds need to fly. Fact
7 cles to flap their wings. Fiction
8 ift from the ground. Fact
9 | The curved r pressure on top Fact
10 | Flat wings help cr d wings Fiction
11 | Birds fly by pushing do¥ Fiction
12 | The angle of a bird’s wing help Fact
13 | Moving air pressure helps birds lift off Fact
14 | When gliding, birds flap quickly to stay i Fiction
15 | Larger wings create more lift than smaller wins
16 | Small birds flap less because they are light. .
17 | Hummingbirds flap their wings up to 80 times per second. Fact
18 | Birds lose some Llift when gliding due to drag. Fact
19 | Birds glide with their wings folded tightly. Fiction
20 | Gliding birds fly without using their muscles much. Fact
21 | Drag acts against the bird's movement as they glide. Fact
22 | Wings that are flat and wide help birds glide faster. Fiction
23 | A bird must change its angle of attack to gain Lift while gliding. Fact
24 | Birds always stay at the same height when gliding. Fiction
25 | Birds need lift to stay in the air and move upward. Fact
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This quiz will assess students' understanding of the concepts covered in
the Fact or Fiction activity.

Quiz
Check-In

|s the statement true (T) or false (F)?

1) A bird’s bones are almost hollow.

| Name: Mark

5) Larger wings create more lift than smaller wings.

I
I
I
: T | F
I
| T F
|
I 3) When gliding, birds flap quickly to stay in th™ T F
I 4) Small birds flap less because they are light. F
I
I
|

|s the statement true (T) or false (F)?

1) A bird’s bones are almost hollow.

2) Flat wings help create more lift than curved wings.

4) Small birds flap less because they are light.

T F
T F
3) When gliding, birds flap quickly to stay in the air. T F
T F
T F

5) Larger wings create more lift than smaller wings.
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Animal Adaptations — Propelling In Air/Water

Animal Adaptations

Animals need to adapt to be able to survive in their environment.
Adapting means they need to change. Therefore, animal
adaptations are the changes in animals that allow them to

survive in

nvironment. Dolphins and birds have

adapted the ability to propel themselves through water and air.

Dol
Dolphin eamlined bodies that are shaped to reduce air
resistance whe istance is also known as drag, which is the
force of air pushing rough it. Both dolphins and barn swallows
have teardrop shaped bo rand air.

Friction drag happens wh
flat faced organism will feel more frict
moving through the air or the water. The flat s
has a large surface area that the air strikes and h
travel relatively further distances to pass by it. Adapte
animals like swallows and dolphins have less friction drag

acting against them, which allows them to move easier in the fluid

Helicopter Motion
Maple trees drop their seeds in helicopter shaped “samaras”. The maple tree plant has
adapted to dropping these helicopter seeds to ensure that their seeds will be spread near
and far from the plant they fell from. The seed falls in a helicopter motion as it has wings
attached to the seed.

As a result, when the seed falls, it spins as the wings cut
through the air. The wings have a wider side and a narrower side ﬁ

that make them spin due to Bernoulli's principle.
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Answer the questions below using evidence from the text

1) What does animal adaptation mean?

eading remind you of in your life?

True Or False Is the statement true or false?

1) Air resistance is the force of air that objects have to move through True | False
2) Flat surfaced objects are aerodynamic, moving easily through the air True | False
3) A dolphin has a teardrop shape to cut through the liquid fluid True | False
4) Maple trees drop samaras that are shaped like helicopters True | False
5) Air and liquids are both fluids True | False
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SN ge[Nig Cut out the exit cards below and have students complete them at the end of class

Fill in the blanks using the word bank. | Air Resistance

1) The force that pushes on moving animals is called

________________________________________________ -
: Name Friction Drag Helicopter Motion Mark i
| Fill in the blanks using the word bank. | Air Resistance Teardrop |
| |
: 1) The force that pushes on moving animals is called }
: 2) The bo ape that cuts drag is {
: 3)Ther t slows animals is i
L a)T in is :
| P ymm— — A . e e o  — — — —— ——— —— — — —— — — — ——— — ——— — — — — -
o T/ . 1
: Name: Friction Drag Helicopter Motion Mark }
| Fill in the blan wor ir Resistance Teardrop l
| |
: 1) The force that pus lled }
: 2) The body shape that cu }
: 3) The rubbing that slows anima™is }
: 4) The way maple seeds spin is }
e e e e e e e e e e e . . . . e e = A — — R — —— —— —— —— — —— ——— —
-~ T T T T T T TTTT T T T T T N, —F 5 U/ 11
Name: Friction B Mark

The body shape that cuts drag is

3) The rubbing that slows animals is

I
I
|
|
|
:
K
|
|
I
I

' et et

The way maple seeds spin is

Friction Drag

Helicopter Motion Mark

|
Fill in the blanks using the word bank. | Air Resistance

Teardrop

1) The force that pushes on moving animals is called

The body shape that cuts drag is

K
4

The rubbing that slows animals is

|
|
1)
1B
113
] 4)

The way maple seeds spin is
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What Is A Parachute?

What is a Parachute?

A parachute is a device that is used to slow down an object that is ‘ , |.

falling towards the ground. When someone goes skydiving, they use a

parachute to counter the force of gravity pulling the person to the ground.

Gravity is ce that pulls all matter to the centre of the earth. A;o

w down the force of gravity. We do this by increasing
another : ' . When we fall to the ground, our body shape and

ws the force of gravity. If you are skydiving, you
increase your air resistance. This will slow

of gravity.

force, a parachute increases wind resistance. Wit

parachute, skydivers slow to 28 km/h for a safe landing®

How a Parachute Works
A parachute works the same way that our bodies work when we starfish
Parachutes provide more surface area for a falling object or person to use To increase the
air resistance while falling. Remember, there is gas all around us. It is a fluid that we
travel through. When we increase our surface area that needs to travel through the air, we
create more air resistance and this slows us down or makes it harder to travel through.
Imagine running your hand through water. When you slice through the water with
your hand, it is easier to move your hand quickly, but when you open your hand up and
move it through the water, there is more resistance, and it is slower. Water and air are

both fluids and the same principles apply.
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Answer the questions below using evidence from the text

1) What is a parachute? Why do we use them?

T | F
T | F
T | F

4. Increasing air resistance while falling will slow our

9. Water is a fluid but gas is not
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Testing A Parachute
Can we make a parachute that slows down an objects fall?

We use a parachute to slow an object’s fall to the ground. It helps overcome gravity by
increasing surface area, which increases air resistance and slows the fall. Let's design one
now!

Materie! What you need for this experiment

« A PAaj
- S
Stri
A small objg
Stopwatch

" v '
Procedure Wha & "
I

1. Find a high spot that you can ™0p yg
Have one person use the stopwatch ow
ground. Have another person drop th®=8bject.
Cut a large square out of the plastic bag to e P3
Trim the edges so the square now looks like d hgQ
Cut small holes near the edge on each side (8 totd &
Attach 8 pieces of string that are the same length to arg , g cach)
Tie the pieces of string to the object you are using as the gnt
Drop the object with the parachute from the same spot. Have so
it takes for the object to fall. Record your results below.

9. Drop it 4 times total and record the rest of your results

Drop Attempt How many seconds did it take to fall to the ground?

flury s fun to use)

J

4

N

for the object to hit the
il takes on this page.

L ]

M=o B W

ong

No parachute
1

2
3
4
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Testing A Parachute — Results

Follow the instructions below

Draw a diagram of your object falling. Label the diagram using the following terms:

gravity, parachute, object, and air resistance. Use arrows to show which direction gravity
is pulling and which direction the air resistance is resisting.

2) Why was your parachute successful? How could you imp
very successful?

3) Extend: Do you think parachutes are aerodynamic? Explain why or why not using the
terms: air resistance and drag.
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Designing A Parachute

Most parachutes are designed to not only slow down the object or person using it, but to
give them control of their descent to the ground. When skydivers use a parachute, they
can control their descent by pulling on cords attached to the parachute. These cords
change the shape of the parachute, which increases or decreases the drag and air
resistance. Therefore, they can fall faster or slower. They can also use the cords attached
to the parachute to change their direction.

aw a picture of the perfect parachute

Why is your parachute perfect? E

1) What is great about your parachute? How does it work?

2) What materials is your parachute made of? Why did you choose those materials?
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First Nations And Métis — Birds

First Nations and Métis Art and Storytelling - Birds
First Nations and Métis cultures deeply appreciate and respect nature, including birds.

Birds are often chosen as symbols in these cultures due to their unique

qualities that align with cultural beliefs and values. Birds' ability to M

fly high angmlose to the sky often associates them with the spiritual

underbird, often seen in art, is a

pow y of these cultures, representing
elemental power of thunder and
t art, are known as tricksters and creators,

aviour observed in these birds in nature.

Birds also play a central role in Indige £ pries passed down

generations carry lessons and moral teachings 0's a story about

Technologies Using Flight

First Nations and Métis people have a
long history of crafting tools that
cleverly use the principles of flight.

The atlatl and the bow and arrow are

remarkable examples. Both of these hunting tools were designed with a deep
understanding of aerodynamics.

The atlatl, a spear-throwing device, increases the speed and distance of a dart by
extending the arm's length, acting like an extra joint. Similarly, the bow and arrow, with its

aerodynamic shape and fletching, follows a stable, accurate trajectory towards its target.
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Answer the questions below using evidence from the text

1) Why are birds often chosen as symbols in First Nations and Métis cultures?

4) Birds are not an important animal in Indigenous

5) The atlatl makes the arm length shorter.

Draw what you were picturing while you were readin®®

e picture
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Activity — Designing And Building A Glider
Can you make a glider that flies far and stays in the air longer?

Gliders cannot stay in the air as long as airplanes because they can't generate their own

thrust. Once in the air, they need to find thermals, which are rising air currents, to help

generate lift. If not, they will descend. Some well-piloted gliders can stay in the air up to 8

hours! A g Wot often has two goals: to stay in the air longer and to travel farther. Can

Straws

* Tape

« Newspaper or other large
+ Cardboard

« Paperclips

« Stopwatch

* Tape measurer

* Any other materials that might improve your glider

Research paper gliders to find one you would like to make

Design your paper glider by drawing it on the backside of this page.

Write down the materials you need to build the glider.

Ll A =

Begin building your glider once you have filled in the materials you need and designed
the glider.
9. Test the glider for two things: distance and time spent in the air. Have one partner

throw the glider and the other time how long it is in the air for using a stopwatch.

6. Record your results.
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Draw your glider

Attempts Distance

1

2

10
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What happened during the experiment?

1) How successful was your glider? How far did it go and how long was it in the air?

did you make to improve the glider from the last glider you made? Why
ed your glider go farther or stay in the air longer?

3) Compare your gli lass? What do you like about their glider?

4) How could you improve the design of your gli

Draw your new design
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Coding — Auto Pilot On Planes

Auto-Pilot

A computej

How Does Autopilot Work? ——
stem monitors all sensors and components

Planes today are built to fly themselves. The reason is because most plane crashes are a
result of human error. Auto-pilot is used for cruising at altitude, while pilots taxi the
airplane to the runway, land the plane, and perform take offs.

Pilots Role

could arise.

The autopilot works to monitor sp®ed, §
without the pilot Lifting a finger.

The pilot’s job is to monitor the autopilot system™
need to stay alert at all times. They can correct or @
order to perform a manual landing.

As of 2022, pilots perform 99% of landings, although
landings as well. In cases where visibility is an issue, autopilot can

When a plane is being flown by a pilot, passengers will notice
bumpier. This is because a computer can fly more efficiently than human
perform tasks quickly and gradually so that the passenger doesn't feel the plane’s
movement. For example, after a gust of wind, a plane’s angle might be off.
A pilot will likely take 30 seconds to level the plane. Autopilot can level
the plane is 15 seconds, about half of the time.

Future For Pilots
So, will pilots be needed in the future? Yes, pilots will always be needed
to monitor the autopilot program. However, the job is changing. No longer
are pilots only required to fly a plane.

Today, pilots need to also understand coding and more science and technology as
they have to understand how autopilot works so they can troubleshoot problems that
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True Or False Circle whether the statement is true or false

1) Autopilot lands most planes True | False
2) Pilots do most of the flying throughout a flight True | False
3) Autopilot works because of coding and feedback loops True | False
4) A pilot can fly a plane better than autopilot True | False
5) We won'fgeed pilots in the future for flying planes True | False
Questio yer the questions below using evidence from the text

Write if/else statements based on the informati®

Are there strong [wind currents] straight ahead?

If Else

Is the plane decreasing | speed| ?
If Else

Then
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~_ /I

\, L T
-5 ' II: ‘

qgﬁj@;d{f . | Ny - ﬁ gn. JEE il
Start == | ; L ‘ / _-'f

airport
r

Firaitism Code the airplane around the obstacles (s
other planes) and land it at the airport. Write 3

.and

Example Code

» fly right 3
» flyupd

» fly down 2
» fly left 5
- 0

oW’ '.. |
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Autopilot — Feedback Loop

Autopilot works using IF/ELSE statements and feedback loops.

IF/ELSE

If the plane is about to reach an obstacle, the plane needs to fly around it. The else
statement will keep the plane moving since it wasn't about to hit something.

Loops

A loop means the code inside the loop block will repeat the number of times shown. An
infinite loogmgeans the code will repeat until a condition has been met, like a plane
reaching i sation.

‘__‘"

A J

Else

Seep moving 1 space

Draw arrows showing the plane’s flight and describe how the code works below.
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ISR =NV \Write your own |F/ELSE program that moves the plane past the obstacles

=4 >- ¢

Draw arrows showi cribe how the code works below.

Draw arrows showing the plane’s flight and describe how the code works below.
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What Is Buoyant Force?

Understanding Buoyant Force Buoyant Force

Buoyant force is a fascinating

Gravity Force Gravity Force Gravity Force

force that becomes evident 'l l

when an object is submerged @ =%
b =

in a fluid, s water or air.

Have you
light '
t

Buoyant Force Buoyant Force Buoyant Force

forcel It's the

orce » Gravily Force Buoyant Farce > Gravity Force Buoyant Force € Gravity Force

i o

Float Sink

exerted by the fl
opposing the pull of gr

Floating: The Victory of Buoyancy Over

An object floats when the buoyant force ®erpo ity. In simpler terms,

if the fluid pushes upward on an object with m ull it down, the
object will float. Gravity pulls harder on dense or he

Examples of this are a rubber duck in a bathtub or a
less dense than the water they're in, so the buoyant force from the

is stronger than the force of gravity pulling down.

Sinking: When Gravity Wins the Battle
Conversely, if an object sinks, it means that the pull of gravity is stronger than the buoyant
force. This implies that the object is too dense for the fluid to hold up. The force of gravity
acting on the object is stronger than the fluid's push, causing the object to sink.

Think about a pebble or a coin - when you toss them into a pond, they sink to the
bottom. They're denser than the amount of water they displace, so gravity's pull on these

objects is stronger than the buoyant force of the water.
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Answer the questions below using evidence from the text

1) What does buoyant force mean? Explain when you have felt it.

g objects float and some objects sink?

2) You feel lighter in a pool due to buoya

3) Buoyant force pulls objects downwards.

4) If buoyant force is stronger than gravity, objects si

5) Gravity pulls harder on dense or heavy objects.

Draw a diagram of gravity and buoyant forces acting on an
the diagram

Draw
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OV Ne[Nig Cut out the exit cards below and have students complete them at the end of class

: Name: Pebble

Rubber Duck Mark

| Guess who | am and write the answer! Buoyant Force

Gravity

1) | push ggward on objects in water.

own toward Earth.

is stronger than gravity.

Rubber Duck Mark

Guess who | am and write t

1) | push upward on objects in wate™

2) | pull objects down toward Earth.

3) | float if buoyant force is stronger than gravity!

4) | sink if gravity is stronger than buoyant force.

Gravity

e e PR O S L o R e R L e B B R R i e R e PR R e e |
0 . IR —— 1
| Name: Pebble Rubber Duck | | Mark | |
: Guess who | am and write the answer! Buoyant Force Gravity i
| |
| |
I'| 1) | push upward on objects in water. 1
| |
: 2) | pull objects down toward Earth. }
| |
: 3) | float if buoyant force is stronger than gravity. i
| ; . r |
I | &) | sink if gravity is stronger than buoyant force. 1
| |
L e i i i s’ i - e i i - i i i i i i i i’ ot i i —
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Buoyant Forces And Densities

The Importance of Density

To understand why some things float and some sink, we must talk about 'density.' Density
is a measure of how tightly packed the 'stuff' or ‘'matter' in an object is. If you have a fluffy
marshmallow and a small rock of the same size, the rock is denser

because it ore matter packed in the same space. We

measure grams per cubic centimeter (g/cm?).

And fluids are not just liquids; air | [ ' \ON is a great example.

The density of air is about 0.0013 g/cm?, while

Fluid Densities and Their Impact on Buoyancy
Each fluid, be it a liquid or gas, has a specific density. This density
decides the strength of the buoyant force it can exert. Essentially,
denser fluids can support denser objects.

Take water, for example, with a density of about 1 g/cm?.
If you drop a metal paperclip (density: 7.8 g/cm?) into it, the paperclip will sink because it's
denser than the water.

However, if you put the same paperclip into mercury, a very dense liquid with a
density of approximately 13.6 g/cm?, it would float! The mercury's high density provides a

strong enough buoyant force to support the paperclip.
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Density and Buoyancy

0.5 g/km’

True Or False pr the questions

1) Wood is very dense

2) Wood will float in oil

3) Ice will sink in water

4) Oil will float in mercury

5) If you mixed water, oil, and mercury, the oil will float on top

6) Aluminum boats will always sink True | False
7) Ice will float in mercury True | False
8) If you dropped ice and iron in oil, the ice would sink faster True | False
9) Ice will sink in oil True | False

10) In the winter, ice always sinks to the bottom of lakes and rivers True | False

11) Iron is over 3 times as dense as aluminum True | False

12) Water is half as dense as wood True | False
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Experiment - Buoyancy Of Water Vs Dish Soap

What are we learning more about?

To observe and compare the buoyancy of different objects in water and dish soap.

Materials

What you will need for the experiment

w

Rubber
Plastic bal
Piece of wood
Piece of Styrofoam
Rock

SNANNKNKS

How you will complete # .

1)

2)

3)

4)

5)

Fill one container with water and the other with
dish soap.

Before testing each object, have students
predict if the object will sink or float in each
liquid.

One by one, drop each object into the water and
observe what happens. Does it sink or float?
Record the results in your notebook.

Now, repeat step 3 with the dish soap.

Once you have tested all objects in both liguids,
compare the results. Were there any differences
in the buoyancy of the objects in water versus
dish soap? Were the predictions correct?
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Fill in the table below

Curriculum Connection
E.4

Object

Predicted
Result in Water

Actual Result in
Water

Predicted Result
in Dish Soap

Actual Result
in Dish Soap

Paperclip

Piece of Wood

Piece of
Styrofoam

Answer the questions bel

1) Were your predictions about which objects would floa
accurate? Why or why not?

2) Did the same objects float or sink in both liquids? If not, why do you think this happened?
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Renewable Vs Non-Renewable Energy

Non-Renewable Resources ENERGY SOURCES

Non-renewable resources are resources

that will not replenish themselves in a
RENEWABLE NON-RENEWABLE

lifetime. Once we use all O.f a pesetnasesy ot
non-renewable resource, it could =
take billions of years to form again. /N - -
Nucl power uses uranium ’ 'f ~,
that is a X

Coal

Nuclear

materials are
not be used a
are easy to use an
efficient form of ener
they are dangerous to ou
environment. -
Using these non-renewabléres up the material which

produces a by-product that pollutes o are searching for more
effective ways to use renewable resources. Th ergy sources are

expected to run out very soon if we do not ch

-

Natural Gas

Renewable Resources

environment. The sun produces enough solar energy for the
world. If we could setup enough solar panels to collect the energ
non-renewable energy crisis. The problem is that the sun is not alw
these solar panels are located, which makes it an inefficient means of e

Wind energy is also a renewable resource as the wind will always come anci go,
but that is the problem. The inconsistent flow of the wind makes it another inefficient
source of energy.

Water or hydro energy uses the flow of water through a dam to generate energy.
Water power is efficient but costly to build the dams necessary.

Geothermal energy uses the heat from below the Earth’s surface to produce
steam that spins turbines and generates power. These setups are efficient but also
costly.

The last renewable resource that is commonly used is biomass. Biomass energy
comes from burning plants, crops, and animal waste to create heat and steam that spins
turbines.
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Answer the questions below using evidence from the text

1) Which type of energy do you think is the best?

ntists working to find more efficient sources of renewable energy?

1. Coal and natural gas are exa

2. Biomass is when animal poop is bu

3. Geothermal energy is efficient but costly.
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Exit Cards

Cut out the exit cards below and have students complete them at the end of class
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Wind Energy

What is Wind Energy?
Wind is the movement of air from areas of high-pressure to areas of low pressure. When

the gases that make up our air are warmed, they spread out and have higher

pressure. When the air is cooled, the pressure is lower as the gas particles

n fly a kite, move a sailboat, and {
spin a [ use.a wind turbine, we can use

wind energy t

What is a Wind Tur
A wind turbine is like aw
connects to a generator that coO f f gy into electrical energy by

forcing the electrons through an elect

Use of Wind Energy in Canada

Moving water is number one, with 59% of Canada's

electricity generation.

Benefits and Drawbacks of Wind Energy

v" Clean energy that doesn’t produce greenhouse gases and won't run out
Benefits Free energy once you have setup the wind turbine

Wind turbines don’t take up much space on the ground

Dangerous to birds and bats who can fly into the blades
They are noisy so they are usually built in rural areas

Drawbacks Are expensive to setup

%% N L% %

They only work when the wind is blowing. This causes unpredictable
amounts of energy. If it isn't windy for a long period of time, the stored
wind energy will run out
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Answer the questions below using evidence from the text

1) Why does wind happen?

2) How does wind energy work?

Benefits and L. ; Je benefits and drawbacks of solar energy

Benefits

Drawbacks

Do you think we should use more solar energy? Explain.
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Research Question What are we learning about?

Activity — Balloon Car

We will be creating a car that is able to move without us pushing it. To do this, we will use
the force of moving air. Our car's wheels will attach to a rotating axle.

(HY |

coooC O

ENCIE] S What you will need for the experiment

span over tf
Balloon
Two straws
Tape
Scissors

with holes
p that are large
gh

How you will co

1)
2)
3)
4)

5)

6)

7)

8)
9)
10)

Cut one of the straws in half
Tape both pieces of the straw to one side of the wa
Put the wooden skewers through the straws

Press each bottle cap onto the ends of the wooden skewers. T
and axles

Give your car a push to see if it will roll properly. If it gets stuck or if the wheels don't
roll, make sure your axles are parallel to each other.

Tape the neck of the balloon around one end of the other straw. Wrap the tape very
tightly so the connection is airtight.

Cut a small hole in the top of the water bottle so that it is just big enough to push a
straw through. Ask your teacher for help on this step!

Push the free end of the straw through the hole and out the mouth of the bottle
Tape the straw to the bottle so it is secured to the bottle

Blow up the balloon by blowing air into the straw. Keep your finger over the end of
the straw until you are ready for the car to move!

© Super Simple Sheets supersimplesheets.com




Curriculum Connection

Name: 99 B

Draw a picture of your balloon car. Label the wheels, axles, and

Diagram power source. Use arrows to show which way the wind is blowing

REINS ged with your car? Answer the questions below.

1) How did your ca

2) How could you improve the design of your car s8 | gr? Think
about the following in your answer: weight, straw dia :

3) Newton's third law of motion states that for every action, there is an equal and opposite
reaction. Why is this experiment an example of this law?
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Hydro Energy

i Hydroelectric Dam

What is Hydro Energy? ) |

Hydro energy is energy harnessed from the flow

= = Long Distance
Powerhouse Power Lines

A,
\._‘ ﬂ‘ Gcne_lratm; [

and movement of falling water. You have likely

noticed in a stream or river that a current sends

water dowpghll. This movement of water can be

harnesse e energy for humans to
the oldest forms of energy. Watermills were first used in the
3rd century by nt of water would spin a watermill that would spin
a pipe. The pipe chine that could do work.
How Hydro Energy Wo
A hydroelectric dam is built he water is built up in a reservoir
that acts like a lake. The water stored |
At the bottom of the concrete wall, ther
water to travel down the penstock. The water

spinning the turbine and generating electricity.

Hydroelectric Dams in Canada
The Canadian government is serious about using less fossil
fuels for energy and more renewable forms of energy. This is why
there are over 15,000 dams in Canada. Hydro creates 59% of all electricity used by

Canadians! Canada makes the second most hydroelectricity, behind only China.

Benefits and Drawbacks

Renewable source of energy that we won't run out of
The energy is clean because it doesn’t emit greenhouse gases
It's the most reliable form of renewable energy as water always flows

Benefits

It has an impact on fish because the dam stops the natural flow of water
Can only be built in certain areas where water flows already. It can be
difficult to get the electrical energy to big cities from remote locations
High cost to build dams

SRS

Drawbacks

<
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Answer the questions below using evidence from the text

1) What is hydro energy?

2) Does Canada use hydroelectricity? Why do you think they do?

e benefits and drawbacks of solar energy

Benefits

Drawbacks

Do you think we should use more solar energy? Explain.
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Exit Cards

SN ge[Vig Cut out the exit cards below and have students complete them at the end of class

T T T T T T T T T T T T T T S 7
[ || l
| Name: Mark | | | Name: Mark | |
: Circle yes or no for each I I Circle yes or no for each :
: question. : I question. i
| || 1
: | 1| 1 Is hydro energy Yes }
| | | | created by moving water? No |
| || 1
: l I 2) Do hydroelectric dams Yes }
| | | | store waterin a [
: l : reservoir? No :
| || l
: B | | 3) Is hydro energy a non- Yes }
| | renewable resource™ enewable resource? No |
[ 1
[ 1
| | 4) Does Canada have Yes 1
: more than 15,000 dams? No }
| |
e e e T R = &
: Name: Mark

: Circle yes or no for each Circle ye

I question. question.

Yes 1) Is hydro energy

created by moving wat®

1) Is hydro energy
created by moving water? No

No

2) Do hydroelectric dams Yes

|
|
[
|
|
|
|
|
|
|
|
2) Do hydroelectric dams Yes :
| | store water in a
[
|
|
|
|
|
[
[
[
|
|
|

|

|

|

|

|

|
| |
| |
| |
| |
| |
| |
| : |
| | store water in a |
: reservoir? No :
| |
| |
| [
| |
| |
| |
| [
| |
| |
| |

reservoir? No
3) Is hydro energy a non- Yes 3) Is hydro energy a non- Yes
renewable resource? No renewable resource? No
4) Does Canada have Yes 4) Does Canada have Yes
more than 15,000 dams? No more than 15,000 dams? No
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Nuclear Power

Nuclear Power

Nuclear energy is produced by splitting a
uranium atom into two smaller atoms. This

process releases heat from the nucleus of the

atom that is used to create steam.

Brunswick.
creates 10% of th

energy because it uses

Advantages of Nuclear Energ

» |t does not use large amounts o

while solar and wind only produce energy 10-30 p
on weather conditions and whether it is day or night.

» Nuclear energy does not emit greenhouse gases.

Disadvantages of Nuclear Energy
 The same raw materials used to create nuclear power could
also be used to create nuclear weapons.
» The risks of an accident at a generating station could
cause damage to people and the environment.
 The used uranium is radioactive waste for thousands of years and must be

disposed of carefully to avoid contamination.
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True Or False Circle whether the statement is true or false

1. Nuclear energy is renewable energy. True False
2. Nuclear energy uses fission to generate heat. True False
3. Nuclear energy generates no greenhouse gases True False
4. Fear of nuclear accidents is why people oppose nuclear energy. True False

y is not used much around the world True False

marize the reading by writing the important information

Use information from the text to sup

1) Do you think we should build more nuclear power generating st
or why not?

2) What are the benefits of nuclear power?
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Nuclear Power Accidents

Nuclear Power Accidents - Overview

1) In 1979 - Three Mile Island in the

= St e o Q"\ United States had an accident
AN :w} N with no loss of life or significant
7 . R o health effects however it did
/ \B) _“K cause a slowdown in nuclear
: \/ power plants being built.
2) In 1986 - Chernob R Ra
an accident resulting in tw o) ;

28 people died from radiation poiso

and 15 people died years later from

Thyroid cancer. 335,000 people, who lived A

within a 30 km radius from the accident

had to leave their homes.

3) In 2011 - Fukushima Daiichi in Japan had an accident caused by t oku
earthquake and tsunami. There were no deaths attributed to the nuclear accident
although 18,500 people died as a result of
the earthquake and tsunami. One cancer
death of a nuclear station employee has

since been blamed on the accident. 154,000

people were evacuated from a 20-

kilometer radius of the generating station.

® Super Simple Sheets supersimplesheets.com




Curriculum Connection

Name: 114 2l

Use information from the text to support your answer

1) Which accident was the worst?

2) Does a car explosion have long lasting effects? Explain.

ing in your head while you were reading

What words from the text made you picture that in

Write two questions you have after reading the text

1)

2)
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Alberta's Energy Usage

Fueling Alberta: Fossil Fuels' Major Role
Alberta is rich in fossil fuels, with oil sands, natural gas,
and coal deposits driving the province's energy

production. These fossil fuels, contributing about 66%

of the en ly, power our vehicles, heat our

homes, r industries.

HarnessiMg th ic Power in Alberta
Alberta takes o generate hydroelectric power. Facilities like
the Brazeau Dam on

about 2% to Alberta's tota

water's flow into energy, contributing

Utilizing the Wind: Wind Power in Alber
The vast landscapes of Alberta are ideal for wi egion, farms like
the Pincher Creek Wind Farm turn the strong wind

of the province's energy supply.

Type of Ene
Coal
From Waste to Energy: Biomass in Alberta
g ; Natural Gas

Biomass energy is another renewable
resource utilized in Alberta. Facilities like Ol 14%
the Whitecourt Power biomass plant Hydro 2%
convert plant and animal waste materials Wind 7%
into electricity or use them as heating Ealar 1%
fuel. Bi tribut bout 5% t
uel. Biomass contributes abou 0 Biomass 59,
Alberta's energy generation, helping to

o Geothermal 5%
reduce waste and promote sustainability.
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Use information from the text to support your answer

1) What are fossil fuels? Name the 3 types and how they are used.

A use enough renewable energy? Explain your thoughts.

Fossil Fuels Wind
2) Which river hosts the Brazeau Dam™ Athabasca Peace
3) What source of energy contributes 2% to Alb oil
power?

4) How much energy does wind power contribute in AN

5) What is the energy contribution of biomass in Alberta?

Draw a bar graph of the energy sources in Alber;

40

35

30

i)

20

15

10

Percentage of Energy Usage

Coal Natural Gas oil Wind Geothermal Biomass Hydro Solar
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Consequences Of Energy Use

Pollution
When we use non-renewable energy, often the by-product pollutes our environment.

Pollution is a harmful addition to the natural environment. So when someone throws a

snack wrapper on the ground, they are polluting as they are adding a harmful addition to

hich makes it difficult for heat to

escape our planet. This is leading : , the released gases are

Hydroelectric Power

In order for water to provide us with energy, a dam is N for tpsgenerate
kinetic/mechanical energy. The falling water spins turbines a
problem is that we need to build huge

structures for the dam to work. The structures are a form

of pollution that alters the flow of rivers, flood habitats,

and interferes with natural cycles.

Nuclear Power

When uranium is used to split atoms and create heat, there
is a by-product that is called radioactive waste. This waste
is difficult to dispose of as it is very harmful to the environment. The hot water that is

released into rivers can also kill wildlife and destroy habitats.
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Use information from the text to support your answer

1) What is pollution? Can you think of ways that you have polluted or seen others pollute?

2) Which pollution do you think is the worst? Why?

ou were reading. Explain the picture

True Or False |s the statement true or false?

1. The burning of fossil fuels is causing global warming. True False
2. Pollution is any addition to our environment. True False
3. Using water (hydro) energy is good for the environment. True False
4. Nuclear power causes acid rain and smog in our cities. True False
5. The hot water released into our rivers and streams is a form of

; True False
pollution.
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Energy Efficiency

Insulation
Insulation is used to prevent the flow of heat energy into or out of a certain area. Your
lunchbox is likely insulated so that heat outside of your lunchbox cannot easily pass
through the insulated materials. This keeps the cold items in your lunch cold.

You have probably seen pink insulation before in your house between the walls.
It is used to keep the heat inside your house in the winter, and the heat outside of your
house in tf mer.

Insy important in conserving energy because if
we didn’ i we would require more energy to
heat anong many other things.

LightbulB '
Lights use a L8 { ty. \l Qosing a new lightbulb, it is important to choose
the most efficie eaj £ as that produce light with less energy.

There are 4 typ £ hoose from. The most basic and older
style is an incandescent R Ligh lot of heat when they're
turned on. Since a light is nC fo pRses, that energy is
wasted, meaning its not energy ™ficie

A compact fluorescent bulb is cient g bad for
the environment. They do not get hot, bUt they gg hem
which is a dangerous element that needs to b

Halogen lights are another type, but thesé
incandescent lights. They produce a Lot of heat, whi &
They last a long time but are not efficient.

Light emitting diodes (LED) bulbs are very energy efffs€nt
even longer than compact fluorescent bulbs and they do not con
problem is that they are more expensive.

.

S Household appliances
Some appliances in our homes are energy hogs. They require a
Energy consumption G seiq lot of electricity to operate. Older appliances were made with
300kWh poor technology that need a lot of energy to run. Replacing old
AP NI N oo o ot refrigerators or furnaces with newer high efficiency appliances

[ == | can save a lot of money on energy bills in the long run.

o PP L In Canada, the government requires companies to put an
DI metpmees 775 | EnerGuide label on appliances that displays how much energy

the appliance uses. The label even shows how efficient the
appliance is compared with other similar appliances. Choosing
an energy efficient appliance is important for conservation!
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Use information from the text to support your answer

1) What is insulation and how does it help conserve energy?

2) What is GmerGuide and how does it help people choose the right appliance?

Inferencing om the text to support your inference

Who do you think uses mo
Why do you think that is and i

Explain what the following terms mean

LED
Lightbulb

Incandescent
Lightbulb

Energy
Efficient
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Coding — Thermostat

A thermostat is a computer that uses code to turn our heating and air conditioning on and
off. Thermostats help us save energy! When a thermostat heats our house up to the right
temperature, it turns off to save energy. When the house gets cold again, it turns back on.

An HVAC technician is an expert in the heating and cooling of buildings. They
install thermostats, air conditioners, furnaces, and the ductwork that air travels through.

You can program your thermostat to different temperatures depending on when
you are hopgeg In the winter, you don't want to let your heat turn off completely because
your pipes reeze. Instead, you would turn the temperature down to above freezing,
but not tq you'll be wasting heat (around 16°C).

i hl'l'r"?’///gc_

Help program Kyle's , you think are best for the winter

Cold - 18°C

define | timel| as | 00:00 - 07:00
set |time 1| to[ ]
define (time2 ] as (07:01 - 08:30)

set |time 2| to[ ]

define [ time3 | as (08:31 - 16:00)

set [time 3] to |

define [timel;] as [16:01 - 22:[][]]

set [time &] to[ ]

define (time5 ] as (22:01 - 23:59)

set [time 5] to [ |
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Reading Code - Hailey's Thermostat

: ; Read Hailey’s thermostat program and write what temperature it is
Directions :
based on the time

Time Temperature

Hailev's Tt Wi

define [timel]as [UD:UU - 07:[][]]

set [timel] to | 19°C J

define [ timeZ] as [07:01 - 08:30 ]

set time2 | to(  23°C |

5) :00-am define [ time3 ) as (08:31 - 16:00 |
6) 6:00 pm time3 | to[  16°C |

7 2:30 pm as (16:01 - 22:00 |
8) 4:00 am

9) 12:00 pm

10) 8:31 am

What do you think of Hailey's thermostat program? What would you change?
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Writing Code — My Thermostat

Write your own thermostat program below to save energy
define as [ J

timel] to [

define 3

set [time3] to [

define‘ time&\ as [

set [time&} to [

define as [ J
set [timeSJ to [ ]

define as [ ]
set [timeb] to [ ]
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Answer the questions below

1) Explain why you programmed the times and temperatures you chose.

2) How would P

3) Explain how your thermostat would be different in the summer? "
different?
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Memory Game: Forces, Flight, And Energy
What are we learning about?

The goal of this activity is to help students review key science concepts related to

forces, flight, and energy through a fun and interactive memory matching game.

Materials Vhat you will need for the activity.

matching dé

* A flat surface like a

the cards.

How you will complete the a

1. Divide the class into groups of 3 or 4. Give ea
cards. (Provided)

2. Have each group lay all the cards face downinagridonat

3. Each group takes turns flipping over two cards at a time, aiming t
matching term and definition/example.

4. If a student finds a match, they remove those cards from the grid and keep them.

9. If the cards do not match, they are turned back over, and the next student takes a
turn.

6. The game continues until all the cards have been matched.
7. After the game, review each term and its meaning with the group.

8. Discuss how these concepts apply to real-Llife flight, energy use, or environmental
choices.
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Memory Game Cards

Definition

Energy that comes from i
sunlight. |

A force that slows things down
when they move through air or :
water. i

| Biomass Energy urning plants

A force that pushe
up into the air.

Lift i airplane

Using less energy to do the
same job.

B o e e e e e e e e e e e mm mm mm m mm ] mm e e e e e e e e e e e e e e e
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Memory Game Cards

Definition

Fast-moving air has less
pressure, which helps |
airplanes lift off.

A force that pulls everything
down to the ground.

| Wind Energy

. A spinning blade oves
Propeller : air to help something go
forward.

How heavy something is for its
size.

B o e e e e e e e e e e e mm mm mm m mm ] mm e e e e e e e e e e e e e e e
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Memory Game Cards

Term Definition

A force that pushes against
things moving through air. !

ir Resistance |

1
I
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
i
1
1
1
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
I
I
1
1
i
I
1
1
I
I
1
1
I
I
1
1

The force of gravity pulling
something down.

es from things

| Renewable Energy f, like wind

Energy made by s Ing tiny
parts of atoms.

Material that helps keep heat
in or out of a space.

B o e e e e e e e e e e e mm mm mm m mm ] mm e e e e e e e e e e e e e e e
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Unit Test - Energy

Multiple Choice /10

1. Which of the four forces of flight opposes
weight

a) Propulsion/Thrust
b) Drag
c) Lift

2. Which of the four forces of flight opposes
drag

a) Propulsion/Thrust
b) Weight

c) Lift

d) All of the above

arachute, they are

b) Weight
&) L5
d) Drag

5. Aerodynamic vehicles prevent..

a) Thrust
b) Lift

c) Drag
d) Weight

4. Aerodynamics improves which of the four
forces of flight?

a) Lift
b) Weight
c) Lift

ulsion/Thrust

f energy is coal?

d) Solar

7. The burning of wood for energy is...
a) Tidal

b) Geothermal

c) Hydroelectric

d) Biomass

8. Which is a typ
a) 0il

b) Gas

c) Wind

d) Coal

9. Energy that cannot be replenished in a
lifetime is considered..

a) Non-Renewable Energy
b) Renewable Energy
c) Inefficient Energy

d) All of the above

10. Wind, solar, and hydro (water) energy are
examples of...

a) Non-Renewable Energy
b) Renewable Energy
c) Chemical Energy

d) None of the above

@ Super Simple Sheets
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What does the term mean (1 mark each) /3

Thrust

Renewable
Energ

3) How does a hot air balloon achieve lift?
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