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Grade 3 - Science Unit

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

Guiding Question: How can forces relate to changes in movement?

Learning Qutcome - Students investigate and explain how forces

affect the movement of objects. eAges

A force is a push or pull on an object resulting from an interaction

e with another object,

b-Y

An object that is not moving will stay still until a force makes it
E3.2 move, and an object that is moving will keep moving until a force 27-32
stops it. (Newton's First Law)

Contact forces occur between objects that touch each other.

Contact forces include

=" this product that contains |
pulling, squeezing, pushing
The strength of forces applied to objects can be described as streng,

E3.4 46-51
weak, large, small
The direction of forces applied to objects can be described as
upward, downward, from the left, from the right, from both sides,

E15 from all directions - 45
Changes to an object's movement when a force is applied include
changing speed, starting stopping, changing direction
The effort needed to move objects is reduced by simple machines,

E3.é S 54-87
such as levers, wheels, inclined planes
Many First Nations, Métis, and Inuit designed, tested, and continue to

E3.7 | use simple machines, such as an antler wedge, a paddle, Inuit 88-97
scraping tools; e.qg., ulu

Computer Science:

Students apply creativity when designing instructions to achieve a 52-53,

€s.1 desired ocutcome. ¥3-102
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Forces - Push and Pull

What is a Force? PUSH *_:L PULL

A force is any push or pull that causes

an object to move. Think about it, if an

. PUSH FORCE
object moves, a force must have acted ©

pushed a book

ou, or maybe

A push is when We mg om us. The child

on this swing is the ol Ran is pushing

the child using a pushing fo

enough pushing force, the child W

won't swing very farl

Pulling Force

A pull is when we move an object closer
to us. A fun game of tug of war is an
example of two teams using pulling forces. The team that uses the most pulling
force will win. Check out more examples below:

= Lifting a bag - we pull the object closer to us

* Opening a drawer - we pull the drawer open
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Push or Pull ls the example a push or pull force?
1) Shooting a basketball into the net Push Pull
2) Plugging in a cord to an outlet Push Pull
3) A tow-truck towing a car behind them Push Pull
4) Kicking gaball Push Pull
Pull

m Draw what you were picturing while you were

ure
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Directions

Ed i

Push or Pull? |

Is the picture a push or pull?

Pull

Push Pull

Push

-

:

—
——F

Push Pull

Pull
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Contact Force - Applied Force

What is a Contact Force?

Contact forces are the pushes or pulls that happen when
twao things touch each other. Imagine you are pushing

a toy car. gur hand is applying a force to the car.

object pushes o
using an applied force. le, the table is using an applied

force to keep the book fro

Examples of Contact Forces
¥ Playing Tug of War When you pull on the | ar, you're
using a contact force. Your hands have to touc

¥ Pulling a Wagon: If you pull a wagon full of toys,

you're using a contact force. Your hand pulls the

handle of the wagon to make it move.

5o remember, a contact force happens when two things touch each other and one

pushes or pulls on the other,
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lrue or False Is the statement true or false?

1} Throwing a ball is an applied force True | False

2) A ball rolling down a hill with no one touching it is an applied force | True | False

3) Pulling a wagon is an applied force True | False

alls from a tree because of an applied force True | False

4) An applg

True False

UL Answer the questions below

1) What is a contact force?

2} What is an applied force?
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Exit Cards I

r— " T T = A g e -1
| Name: Mark

Is this a contact force? Yes or No? Is this a contact force? Yes or No?

I I
I [ ] I
| [ ] |
| [ ] |
I [ I
: Swing moyme by pushing Yes Mo : : Swing moves by pushing Yes Mo :
: Yes I : Fulling rope in tug war Yes Mo :
: : : Wind blowing a leaf Yes M :
: : : Pushing docr cpen Yes Mo :
: : : Pulling a Wagon Yes Mo :
: : : Book stays on table Yes Mo :
: Magnet pulling an af | Magnet pulling an object Yes Mo :
: Balloon floating in air glloon floating in air Yes sl :
: Kicking a ball Yes Mo :
: =itking on a chair Mo :
bt i oo il s s SR | _ S S 00 ] I
=TT 77T T T T T T T T T T T T T T ] e R g |
I Mame Mark

Is this a contact force? Yes or No? Is this a

I |

I |
I . 1
I . I
I . I
: Swing moves by pushing Yes Mo : : Swing moves by pu :
: Pulling rope in tug war ¥es Mo : : Fulling rope in fug war Mo :
: Wind blowing a leaf Yes o a] : : Wind blowing a leaf Yes ¢ a] :
: Pushing door open Yes Mo : : Pushing door open Yes Mo :
: Fulling a Wagon Yes g [o] : : Fulling a Wagan Yes o] :
: Book stays on table Yes Mo : : Book stays on table Yes Mo :
: Magnet pulling an object Yes Mo : : Magnet pulling an chject Yes Mo :
: Balloon floating in air Yes g a] : : Balloon floating in air Yes ¢ a] :
: Kicking a ball Yes Mo : : Kicking a ball Yes Mo :
: Sitting on & chair Yes Mo : : Sitting on a chair Yes Mo :
I |1 [
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' Experiment - Applied Force

SEEEEIGOEMIEEGLE  VWhat are we learning more about?

How much applied force can | make? |

do we need?

How do we complet

1) Which ball do you think you will b
to throw the furthest? Which ball
you throw the least far? Write your
hypothesis on the back of the page.

2) Stand in the hula-hoop

3) Throw one ball at a time as far as you
can. Leave the balls where they land so
you can compare how far you threw
them

4) Fill in your observation page

5) Answer the questions on the back of the
page
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Hypothesis Rank how far you think you will be able to throw the ball

Furthest < > Shortest

2) Could you throw a heavi®

Heavier

3) Could you throw a smaller ball further o

Smaller

&) Which force are you using to move the ball?

Friction Gravity Magnetism

5) What muscles do you think you are using to move the ball with the applied force?
Where are the muscles in your body?
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Contact Force - Frictional Force |

Frictional Force
Friction is a force that makes it harder to slide objects across each

other. For example, if you tried to slide a box on ice, there isn't

much friction to slow the box down. But, if you slide the same box

1) What is friction?

2) Why is it better to wear basketball shoes while play
socks?

SETL Why is friction making it hard to move the stone?
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Experiment - Friction Car Ramp

rch Question Does more friction slow down a moving car?

If we roll a car down a smooth ramp, will it go further than a bumpy ramp?

L LW N

<.

What do we need?

the ramps
rest on

Textured ma
» Bubble wr

» Breadtabs

# Rubber bands
=~ Rice

» Staples

m How do we complete the experimen

1)

2)
3)

Each group will make one ramp. The teacher can b
ramp that is smooth

Students can use some of the textured materials listed above to make a

textured ramp. They can glue rice to the ramp, put staples in it, glue bubble
wrap down, or wrap rubber bands around the ramp. Be creative!

Have each group test their ramps with their toy car

When all groups are finished, they can demonstrate their car going down the
smooth ramp versus the textured ramp.

Mark how far the toy car travelled on the smooth ramp versus the textured
ramp. Record your results on the back of the page.
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Observations What happened?

1) How did you make your textured ramp? Which materials did you use?

rther on the smooth or textured ramp?

Textured Ramp

1) Which ramp did the ca

Smooth Ramp

3) If the car raced on ice, would the ice give more or less friction?

Maore Less

4) Would the car travel further if it travelled on ice? What do you think?
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Experiment - Friction Force Power

What are we learning about?

Can we make a model that uses friction to Lift
an object?

dium sized

Optional - Fun

|m How do we comple

1)

2)

3)

4)

5)

6)

7)

Fill the water bottle with rice using the
funnel

Eang the bottle gently on the table to
settle the rice

Ensure the bottle is mostly full

Flace the pencil in the bottle

Bang the bottle on the table while you
push the pencil to the bottom. This will

ensure the rice settles around the pencil

Try to lift the bottle by pulling up on the
pencil

Hecord your observations on the back of
this page
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Observations What happened?

Were you able to Lift the bottle using the pencil? Explain what happened.

3) Draw a picture of the experiment.
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Contact Force - Tension

What is Tension? Tension Force
Pulling & Buckel of Waker rem Well

Tension is a type of contact force. It
happens when you pull on a string, a

rope, or hing else that's stretchy.

When yo u make the string or

is called

objects. A tow t
wire under tension to
wire is pulled tight, the tow
pull the car. But if the wire is loose

the car will not move,

Tension in Action
Imagine you are playing with a toy on
a string. When you pull the string, the toy comes towards you

working! The force you used to pull the string made the toy move.

Examples of Tension

¥ Flying a Kite: When you fly a kite, you hold onto the string and pull. The tension

in the string helps the kite to fly high in the sky.

] Playing Tug of War. In a game of tug of war, when you pull on the rope, you

create tension. This tension helps you to try and pull the other team over the

line.
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Draw Draw a tow truck using tension to pull a car

Questions

1) What is tension force?

2) Write 3 examples of tension force in action.
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Exit Cards I

VNI Cut out the exit cards below and have students complete them at the end of class.

Check only the facts that
describe tension.

Check only the facts that
describe tension.

[0 Tension happens when you pull on a
string, rope, or anything stretchy.

[J Tension can help move objects, like
when a tow truck pulls a car.

[0 Tension works only when the rope or
string is loose.

L0 When you pull a toy on a string and it

moves toward you, maoves toward you, that is tension.

O Tension is a force tha
apart.

grsion is a force that pushes objects

[0 In tug of war, pulling the rope
creates tension.

Check only the facts that
describe tension.

[0 Tension happens when you pull on a
string, rope, or anything stretchy.

O Tension happen
string, rope, or anything

[0 Tension can help move objects, like
when a tow truck pulls a car.

[0 Tension can help move objects, like
when a tow truck pulls a car.

[0 Tension works only when the rope or
string is loose.

[0 Tension works only when the rope or
string is loose.

[0 When you pull a toy on a string and it
moves toward you, that is tension.

O When you pull a toy on a string and it
moves toward you, that is tension.

[0 Tension is a force that pushes objects
apart.

[J Tension is a force that pushes objects
apart.

0 In tug of war, pulling the rope
creates tension.

O In tug of war, pulling the rope
creates tension,




MName: _ ) 27 E32

Newton’s First Law of Motion

What is Newton's First Law of Motion?
Mewton's first lLaw of motion, also called the "law of inertia," tells us about how

things move or stay still. It says that if an object is not moving, it will stay that way
until something makes it move.

ther hand, if an object is already moving, it will keep moving in a

t the same speed, unless something makes it stop. Here on Earth,

t change the motion of objects.

down the movement of objects sliding past each

other.
= Air resistance oves through air. The air pushes back
on the object, slowi

= Gravity is the force that p Earth's center.

Examples of Newton's First Law
v |f you roll a ball on a smooth floor, it wil omething or

until the floor's roughness, or friction, stops it.

v" When you throw a ball in the air, gravity pulls it back
push through the air, so air resistance slows it down. Once i

friction makes it stop rolling.

v But if you were in outer space, where there is no gravity or air, and you threw a

ball, it would keep moving in the same direction and speed until it hit something.

—
-_ _
Ay cpact Al rast An ohigct acind wpon By an unbalanced An oot in matian A chfact ARied upan by & LA

alays &l fog foar o Ehanedies apaed Bnd dingclion AlApR i Odion faice dhanges pead amd dnsction
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Questions Answer the questions below using evidence from the text

1) What is Mewton's First Law of Motion?

2) Provide
obhject frog

n example of the First Law of Motion. Explain a force that might stop the

5) Friction is the force that slows down objects that slide again
other

GEV s R laly =T e[sht-0 \\/hat does this remind you of in your Life?
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Exit Cards I

|
Circle the correct force.

1) Which force pulls things
to Earth?

Friction

Circle the correct force.

Gravity

3) Whic
from rolling

4) Which force slows
objects sliding on floor?

Air
resistance

Friction

5) Which force keeps us
from floating into space?

|
Circle the correct force

1) Which force pulls things Friction
_ Air
2) Which force slows resistance
objects moving through air? :
Friction
3) Which force keeps a ball Gravity
from rolling forever? Friction
Air
l!i} Whiﬂh fﬂl’l.‘.E' 5'. oWwW's rggigtanEE
iects sliding on floor? e
Friction
Gravity

Friction

1) Which forc®

1) Which force pulls things Friction

tl:! Eal'th:' GFEI'u'i'[':,l'
_ Air

Z) Which force slows o B P

objects moving through air? —

Friction

3) Which force keeps a ball Gravity

from rolling forever? Friction
Air
objects sliding on floor? e

Friction

5) Which force keeps us Gravity

from floating into space?

Friction

to Earth?
Air
2) Which force slows R
objects moving through air? —
Friction
3) Which force keeps a ball Gravity
from rolling forever? Friction
Air
4) Which force slows TR e,
objects sliding on floor? e
Friction
&) Which force keeps us Gravity
from floating into space? Friction
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Experiment - First Law of Motion

Research Question What are we learning about?

Will a marble or ball travel at the same speed down a ramp if you perform the
experiment 5 times?

at do we need?

t will fit the ramp.

surface. You could use a

1)

2) Maio push the ball
down the ramp. Instead, let it go at the ex3 .

3) Use the stopwatch or timer to measure the time ball

to reach the bottom of the ramp.
4) Measure the distance from the top of the ramp to the botto

5) Repeat the experiment several times to ensure accuracy and to average out
any minor differences.

Will it take the same amount of time for the object to roll to the
end of the ramp? Explain your opinion.
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EdZ
SGEEIRENGLEE What happened?
Trial Time Speed = Distance/Time | Speed = Distance/Second
1
2
3

or very different?

IN your answer.

2) Why would the results be the same or very similar™8

3) What forces acted on your rolling object?
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Inertia - First Law of Motion

What is Inertia?
Inertia means an object wants to keep doing INERTIA

what it's already doing. For example, if a
2 ° l'i‘_." g AP The Tendencrtli'_lni:ﬂrlt:t Lo sray at
toy car is rolling on the floor, it wants to Reak o PUARMEVE IES SRS FEMRN

HEEFI Tﬂ“. a's Slttlng Stt”.l it wants Mation ﬂ‘_

to stay | oving in a
circl
circle.

Imagine

and the car suddenl
feel like you're being push
This is because your body wants to
keep moving forward, because of iner

It's like a toy train that is moving on a

something makes it stop. Like a wall or a barrier,

More Examples of Inertia
2 A roller coaster at a theme park uses inertia to keep the cars m
tracks. The cars have a lot of inertia, so they can keep moving even when they go

over hills and through loops.

1 A person trying to stop a bike that is moving at high speed, they have to

overcome the inertia of the bike to stop it.

¥ A person trying to push a heavy object, they have to overcome the inertia of the

object to make it move.
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Questions Answer the questions below using evidence from the text

1) What is inertia?

of how inertia keeps objects still and how it keeps objects moving.

Objects Keep Moving

m Draw what you were picturing while you
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SEEEEI GNP TESIGL  What are we learning about?

Inertia - Experiment

This experiment demonstrates the concept of inertia, where objects at rest resist
motion.

at do we need?

FORCE ACTS
it CARLD QLY

|

= - COIN
= CARD

GLASS

1)
2)
3)
4)

5)

&)

Put the cup right side up on a flat surface

Place the card on top of the cup
Place the coin flat on top of the card

Flick the card using a strong force in a horizontal direction. Be careful not to
flick upwards. Do multiple trials.

Did the coin move with the card? Record what happened to the coin on the
back of the page

Answer the questions
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What happened when you completed the experiment? Did the coin

Observations i g '
Ubservation move or did it fall straight down?

3) What does friction have to do with this experiment? If the card was rubber, what
would happen? How is this a force that changes the outcome?
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Balanced and Unbalanced Forces

Balanced Forces

A balanced force happens when 2 equal forces act on an object in
opposite directions. An example would be a book resting on a table.

two forces acting on the book. One force is the Earth's

gravitati ward on the book. The second force is the push
|ch pushes upward on the book. The forces on the book

are balanced!

Unbalanced Force

or direction of an object. When the sa

from right to left across the table, the forces it to move.
The upward and downward forces are balance ide

the

forces are unbalanced. The force on the right side of the book

left side because no one or nothing is blocking the left side.

Try This!

Stand across from your partner with your arms straight ahead of you. Put your
palms facing them and line them up with your partners palms. Now with both
partners pushing equally, take a step back (so that you would fall without your

partners force). How does this represent balanced and unbalanced forces?
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Answer the questions below using evidence from the text

1) What is a balanced force?

2) What id galanced force?

Word Search Find the words in the wordsearch

Balanced Unbalanced NXO2z2KRNEX
PUSHH-NMOYV

Force Object DACCE ILLE R A

: — UONBALANTCE
Acceleration Equilibrium B 7 TIDTIREC
Movement Direction P I EOU T L IB
ACYJAOBAL

Fusn Pull OBJECTATIP

Lol =l v B B o B o o

AZ2HHMTHE W
e ol o T o B o L 0 o O s
QEHSZ2 P22 0
HgorogoPw-E
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Forces From Different Directions

Forces From Different Directions ”@. )"
Forces can come from all different directions. Just
like when we hit a ball with a bat, we can swing up, Jﬁ{ﬂf‘"

down, to the left, or to the right.

Left and Right Forces
Think about playing tug-of-war. Yo
rope to your side and your friend pulls to t
side. You're applying a force to the right, and
wyour friend is applying a force to the left.

From Both Sides
Imagine you have a squishy ball and you squeeze it in your hand. You're applying

force from both sides. The ball squishes because of the force from your hand.

From All Directions
Mow think about being in a pool. When you're underwater, you can feel the water
pushing on you from all directions. This is because the water is applying a force

from all around you.
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Uirection of Force

Which direction is the force moving?

A game of tug of war

The air all around you

A ball being thrown upwards Up/Down | Left/Right | Both Ends | All Directions
A book falling off a table Up/Down | Left/Right | Both Ends | All Directions
A car moving forward Up/Down | Left/Right | Both Ends | All Directions
Pulling a slgd to the left Up/Down | Left/Right | Both Ends | All Directions

| Up/Down | Left/Right | Both Ends | All Directions
diver Up/Down | Left/Right | Both Ends | All Directions

Up/Down | Left/Right | Both Ends | All Directions

Pulling opena B Left/Right | Both Ends | All Directions

eft/Right

Both Ends

All Directions

Baoth Ends

AlL Directions

2) Write about a force you used today. Describe the direction of the force or forces.
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Exit Cards I

Check only the true statements.

Check only the true statements.

Statement

Statement

Squeezing a toy ball is using force.

Water only pushes your legs when you swim

Gravity is the force that pushes up

Balanced torces can ke

A bat can swing in many dire

Tug-of-war is a game of pushing,

Lpward force makes a ball rise into the air

Gravity works even when you are
underwater.

A ball rolls without needing any push at all.

Balanced forces can keep an object still.

gt can swing In many directions,

Staterment

Squeezing atoy ball is using force.

Squeezing a toy ball is using

Water only pushes yvour Legs when you swim,

Water only pushes your legs when you swim,

Gravity is the Force that pushes up.

Gravity is the force that pushes up.

Upward force makes a ball rise into the air.

A ball rolls without needing any push at all.

A ball rotls wathout needing any push at all.

Balanced forces can keep an abject still

Balanced forces can keep an object still.

A bat cam swing in many directions

A bat can swing in many directions

Tug-of-war is a game of pushing,

Tug-of-war is a game of pushing

Gravity works even when you are

I
I
|
i
i
i
|
|
|
I
i
: Upward force makes a ball rise into the air.
|
|
|
I
I
|
i
I
i
: underwater,

Gravity works even when you are
underwater.
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Objects Changing Direction

Changing Directions
When an object is in motion, it is travelling in one direction. We can change the

direction of the object in motion by applying a force to it.

In sports, this is common using applied forces.

Example

Hoc ockey is an example of
the p angi i |

when a team he

direction to a tea

the pass down, they cha

aiming it towards the net.

Baseball - When a pitcher throws the ball tg
the ball is changing direction. The pitcher use®
muscular force to throw the ball as fast as they ca
the hitter.

The hitter swings the bat as hard as they can to change tf
ball towards the outfield and hopefully over the fence. Homerun!

Tennis - In tennis, the ball starts with the server hitting it to the
returning player. The returning player hits the ball back by
changing the direction of the ball. They swing their arm while

holding a racquet to strike the ball.

Tennis players use muscular force to swing the racquet. The stronger the

player, the more muscular force they can make.
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m Answer the guestions below using evidence from the text

1) How does an object change directions?

2) What i ple of an object changing direction?

Draw a picture o
Label the object usi

iect changes direction.
acting on the object.

EECTHTsRMGLLEILLEN VWhat does this remind you of in your Life?
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Force Diagram - Changing Directions

Force Diagram

A force diagram can be drawn to show the forces acting on objects. If the object
has unbalanced forces acting on it, the object will move. In a game of tug of war, the
rope will move towards the stronger pulling force.

Questions amine the force diagrams and answer the questions

1 jlj__ Whao will win? Will it be a long/short match?
IJ E:'__ 8?7 Will it be a long/short match?
3 | Who will win? Wil it {8 atch? |
F_]_ Who will win? Will it be a long/short match?
Team A Team B
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Examine the force diagrams and answer the questions

Is the ball moving? What will happen when the cleat hits it?

200N

|s the ball moving? What will happen when the cleat hits it?

—

E=ETh
!_iil Is the puck moving? What will hap
./ =
o
250 N 0N
e |
|_ﬂ| Is the ball moving? What will happen when the racquet hits it?
30N 90 N
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I Introduction to If/ Then Statements

An if/then statement is a conditional that is an action that
could occur if something specific happens.

For example - If the bell goes at school, then the students go
to class.

< il

Questions Circle which then statement makes the most sense

then The bike stops

The bike goes faster

2) Team gets a goal

Team loses a goal

3) | If the force is stro

The object will move
a lot

4) | If you pull an object

5) | If you push an object

It will keep O

&) | If the ball is thrown in the air
up forever

It moves further away

You'll get hurt

7) | If you wear safety equipment then lats

You'll get hurt more

If an object is not moving and

8) no force acts on it

then It will not move

It will start moving

It will stop because

ball move inward

9) | If a ball rolls on the ground then | It will never stop of friction and air
resistance
10) If a strong force squeezes a then The ball will The ball will move

outward
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Coding - Else Statements

An else statement works like an if statement. When an if statement is false, we can

have another command, instead of nothing happening.
: [ Is there a storm coming? ] m
4 I

there is a storm coming ] I ELSE 4

T L ‘-—’\\\-LC:?

I !
[ Keep playing wherever

[ Is it too icy on my step? J
[

_'1_.

[ If it too icy on my step ] l

II/"

THEN

A i
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Directions

Fill in the ELSE commands below with your own ideas

[ |s the other team pulling harder than us? l
I

ff %
[ |F the other team pulling harder than us? ] [ ELSE
)| N I
THEN 4 )

r . J

ike zone?

-
| IF the baseball in the strik® r . -
P v - !, - o
THEN J '
¥ .
X
L / X

iy
| Could | get hit on the head in t
I

[ ph

.:;":’Gl IF | get hit on the head in this game? I EL1L5E
{ THEN ' 4 ™
L S L A
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Machines

What is a Machine?
To move an object, we need to use a pulling or pushing force. This means when we
lift a box, push a car, stand up out of bed, or jump up in the air, we are using force.

Sometimes our muscles cannot make enough force to push or pull

somethi n this is the case, we can use a machine to help
us. Am ing that makes a force stronger.

(ne because it makes a stronger
force o e also machines

because they o we can eat

our food.
For example, if you ur hands, you would struggle. If
nger on the steak. When
we hit a nail with a hammer, the han 5 the force you
apply. The longer the hammer, the stronge dge hammers

have long handles.

Simple Machines

Simple machines are the basic machines

that allow us to make more force. There

are 6 types of simple machines:

1) Levers

2) Wheels and axles

3) Pulleys ..-v-..

4) Wedges

5) Screws ir
Wedge

&) Inclined planes.

Inclined Plane Serew
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< A
m Is the statement true or false? L*

| ®
1) A machine allows us to make more force True False
2) There are & basic simple machines True False
3) An axe uses a wedge True False
4) A rampgean example of a pulley True False
eel and axle True False

2) When have you used a simple machine?

m Which simple machine is in the picture?
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Wheel and Axel

Wheel and Axle
The wheel and axle is a simple machine that was invented around 5,500 years ago. It
changed the world by making it easier to move objects. Wagons use wheels and

axles to pull people and things. It uses a wheel with a rod attached through the

in if it is pushed or pulled. This machine can help move loads and

examples of machines that use a wheel and axle to

eel and axle to Lift objects. A winch is an

example of a w a heavy object.

Example - A Well
A well often uses a wheel an t
the ground. In this example, turning
rope around the rod which Llifts the bucket.

movement to the crank which Llifts the load straiy

Stronger Force
If we dragged a cart across the ground, the friction would make

anything heavy. Friction is a force that makes it hard to slide an obje

Oy another

material

Wheels make the friction force weaker. This is because
only a small part of the wheel is touching the ground. That is
why wheels roll well.

Sliding a cart without wheels would be hard. Pushing a

cart on wheels is much easier. This is because there is less

friction. A cart with wheels is called a wagon,
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True or False |s the statement true or false?
1) Rolling is easier than sliding True False
2) Friction is a force that makes sliding easier True False
3) Using a wheel makes less friction True False
4) A bicycle uses wheels and axles True False
) True False

2) When have you used a wheel and axle?

Visualizing

Draw what you were picturing while you were reading. Exp

fin the picture
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— Wheel and Axle - Clockwise/Counter-Clockwise ‘—

Clockwise and Counter-Clockwise Turns Clockwise
When something moves in a circle, it can move either clockwise \%
or counter-clockwise. Clockwise means the object moves in

the same direction as the hands on a clock. Counterclockwise

. P ——— Lounter-
means t t moves in the opposite direction of a clock. clockwise

ns, it moves either clockwise or counter-clockwise. If you
are r when looking at the front, the wheels will move

counter-tlo backwards, these wheels will move counter-

clockwise.

I VWhich directi

If the car mov

3) | If the car moves forwards

4) | If the car moves backwards

5) | If the car moves forwards

&) | If the car moves backwards




Mame:

&0

Wheel and Axle - My Car

Bring a toy car from home or borrow one to take a closer look.

Answer the questions below about the car.

Answer the questions below

of the car from the bottom.

2) Can each wheel spin on

3) What materials are the wheel an

Mo

Wheels

Axles

4) Draw a picture of the car from the side view.

B) Point the car so it is facing you and you are seeing the front. Then turn the car
so you are looking at the left side of the car.

If the car moves forwards, the wheels will ; .

: j : ; Clockwise Counter-Clockwise
spin which direction?
If the car moves backwards, the wheels will : .

; : ; ; Clockwise Counter-Clockwise
spin which direction?
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Activity - Balloon Car

Hesearch Question What are we learning about?

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.

at you will need for the experiment

ool

ith holes
that are

span over the wi
Balloon

Two straws
Tape

Scissors

m How you will complete the experi

1) Cut one of the straws in half
2) Tape both pieces of the straw to one side of the water b

oo d

3)  Put the wooden skewers through the straws

4) Press each bottle cap onto the ends of the wooden skewers. These
and axles

5)  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

7)  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!

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

10) 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 movel
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Draw a picture of your balloon car. Label the wheels, axles, and
power source. Use arrows to show which way the wind is blowing

Uiagram

car? Answer the questions below.

1) How did your ca

2) How could you improve the design of your car s8
about the following in your answer: weight, straw size,

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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Inclined Plane

Inclined Plane
An inclined plane is a simple machine with no moving parts. It is just a ramp with
one end higher than the other. Using an inclined plane allows gravity to pull objects

down. It also helps us lift objects up high.

wh eed to lift an object upwards, we can carry it or slide it along a
ramp. ier than picking up big objects. The Egyptians used inclined

plan hen they built the pyramids,

INCLINED

Tradeoff PLANE

An inclined plane
a vertical height. Horiz
Vertical means up and down,

If we make a shorter horizont
the inclined plane will be steeper. This will
make the distance we need to push shorter

but we need more force to move the object.

Example
You are standing at the edge of a moving truck that is 2 m tall. You want to move a
box up to the opening of the truck. You would only need to Lift it
2 m if you Lifted it straight up.

If the box is too heavy to Lift, you could use an inclined plane. -
If you make the ramp 4 m long (twice as long as the height), you have made the

object twice as light. But, you will need to move twice as far!
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Describe Circle the descriptions of the inclined planes below

Gentle Slope Steep Gentle

Heawvy Effort Light Heavy
Far Short

Distance

Slope Steep Gentle Gentle

Effort Light Heavy

Distance Far Short

Heawy

A G  Circle the best answer
1) Horizontal means.. Side-to-side | Up-and-Down
2) Vertical means., Side-to-side | Up-and-Down
3) A ramp makes the load feel lighter Longer Shorter
4) Using a longer ramp makes the distance Closer Further
5) Using a shorter ramp makes the load feel Lighter Heavier




Eik

Cut Out
[ e o e e e e e
| Name Mark
|5 the statement true or false?
1} Aninclined plane is a True
ramp wijene end higher. False
2) Egvp d inclined True
plan
False

Exit Cards I

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

-

e
sty L . .l
-

3) An ineg
us lift objec d

4} A longer hori2¥
length needs less fo
push,

5} Vertical means side-
to-side.

| Mame:
Mark
| |15 the statement true or false?
1) An inclined plane is a True
ramp with one end higher Falsa
Z) Egyptians used inclined True
planes to lift heavy
stones. False
3) An inclined plane helps True
us Lift objects up high. False
4} A longer horizontal True
length needs less force to
push. False
True

5) Vertical means side-

to-side,

______________________ -
Mame: Mark :
Is the statement true or false? |
|

1) Aninclined plane is a True |
ramp with one end higher, False :

|

2) Egyptians used inclined True |
planes to lift heavy :
stones. False |

I

3) An inclined plane helps True :
us lift objects up high. False |

|

4) A longer horizontal True |
length needs less force to :

h False |

|

; means side- True :

4 False |
—— S —————— ———————— | |

T Y7 T —— |

>

|

|

Is the |
|

1) An inclin®fpls :
ramp with one e |
I

2) Egyptians used incli |
planes to Lift heavy :
stones. False |
I

3) An inclined plane helps True :
us lift objects up high. False |
|

4) A longer horizontal True |
length needs less force to :
push False |
|

5) Vertical means side- True :
|
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Experiment - Inclined Plane

SEEET N T \\V/hat are we learning about?

How does the height and angle of an inclined plane affect the movement of an
object at the top coming down?

ou will need for the experiment

.
Ca

. Books

rd

. Meter stick

N B W M P

. Tape

m How you will complete the

1. Stack three books on top of each other. rdboard to

the edge of the top book. Tape the bottom edge
You should now have an inclined plane that looks like

2. Place the car at the top of the inclined plane and let go.

3. Measure how far the car travels using the meter stick. Record your

measurements on this paper.

4. Change the height of the inclined plane by adding a 4', 5, and &' book.

5. Repeat steps 2 and 3 with the different heights of inclined planes.
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WLECIWEWL L How far did your car do?

Eit

Height in Books

Distance in CM

3 Books

4 Books

1) What happened td
steeper?

it steeper?

2) Does it get easier or harder to move something up

3) Is it easier to move things downhill or uphill?

4) Do you need more or less force to push an object down a hill that is steeper?
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Levers

What is a lever? LEUER
A lever is a simple machine that is used to make work (gIMPLE MACHINE)

easier by using leverage which multiplies the force.
Resistance

Let’s say you needed to move a box of heavy
effort

treats up top floor of your treehouse. You

ut that would be difficult.

could ca

Fulcrum

You sier by using a lever.

long flat board, a fulcrum, and someone to apply a

force. You co a fulcrum and rest the long board over top

of it so that the roc ld place the box of treats on one end

¥ into the air.

is in the middle of the load

and push down on the ot

This is an example of a t
and the force. Levers not only

force.

Types of Levers

CLASS 1 LEVER

| M I
rm&u;ﬂm MOTIoN ﬁﬂ‘

CLASS 2 LEVER

i RESISTANCE T FULCRUM Class 2 The load is between the
L CoA5 7, MOTION Lever fulcrum and the effort
FULCRUM
CLASS 3 LEVER
“55'5““{:“:1_[“ g o Class 3 | The effort is between
I FuL%:FEUM o Lever the fulcrum and the load

LOoaD EFFORT
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Questions Answer the questions below using evidence from the text

1) What is a lever?

2) When h sed a lever? What class of lever was it?

-

{

o+

n
What type of s ! It ing?

o . »

b
r

>
’

Fukffum

" |
Class of Lever Class of Lever Class of

o TS0
=
of”

"

Fukhim

Class of Lever Class of Lever Class of Lever
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Calculating Mechanical Advantage - Lever

Calculating Mechanical Advantage Using a Lever - e
To calculate the MA of a lever, you will need to know the lengths l
of the effort arm and the load arm. The formula is:

Effort Arm (length)
Resistance Arm (length)

This will give you the MA, which you can use to find how much force will be made by the

t

ey A
Tk

MA and output force in the examples below

Length MA Input Force Output Force
1) 10N
2) 4 m SN
3) 2m
4) Im
5) 10cm
&) 30 cm
7] &m 2m 25 N
8) 12m I m 100N
9) 15cm 5cm 20N
10) 12 m & m a0 N
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Calculate the MA and output force in the examples below

Force
1

Pl

¥
m

1)

Load

100 N

Fufce Lo
i U
? B
Load
hA
Input Force 25N
Output Force

3)

Input Force

Qutput Force

Force

B

5)

im

Lnad

MA

Input Force

10N

QOutput Force

Load

MA

Input Farce

20N

Output Force




—| Experiment - Testing Different Levers

Research Question What will you be testing?

Mame: g1 Edb

[ How does moving the fulcrum affect the force needed to lift a load? -|

hat you will need for the experiment

2)

3)

4)

5)

6)

1) Tape the cups to the ends of the ruler.

Decide which side will be the load. Put a
reasonable amount of weight into the cup
that will be the load.

Put the fulcrum in the centre of the ruler. efFort
Add weights into the cup on the effort side =

of the lever until the lever is balanced. (T -, e
Record the weight you added (number of {{M'ﬂfﬂ
marbles/weights). e % N culorum

Empty the effort cup but leave the same weight in the resistance cup. Put the
fulcrum closer to the effort side of the ruler. Complete the same steps as
above and record how much effort was needed to balance the lever.

Lastly, empty the effort cup again and repeat the same steps as above, but
move the fulcrum closer to the resistance cup. Record your results.

Answer the questions on the backside of the page.
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Observations

What did you notice as you completed the experiment

Fulerum Position

Fulerum Position on
Ruler = cm or mm

Weight in Load Cup

Weight in Effort Cup

In the Middle

Close to Effort Cup

Close to

In the Middle

lagram of the 3 levers you made

Close to Effort
Cup

Close to
Resistance Cup

Hesults

Answer the guestions below

the case.

What position allowed the least amount of force to move the load? Explain why this was
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Wedge

Wedge
A wedge is a triangular tool that is often made from

metal, wood, plastic, or stone. It is thick on one end

and narrow on the other to form a sharp edge.

a type of an inclined plane (or output IS

two inclj t is often attached to a

How do they wo
When we apply a force # & idg dae, the sharp edge goes further into
the object. In the diagram ab®

the wood.

the wedge creates a side to side force into the
it to split. An example of a single wedge is a chisel, ¥

example of a double wedge is an axe.

Tradeoff
When we use a longer and thinner wedage, it is easier to force it into
the object. The only issue is that this may not cause enough side to

side force. If the wedge is shorter and has a wider angle at the tip (not as sharp), we

will need to apply more force to do the work.

Examples of wedges
A wedge can be used in the following different ways: to cut (knife), to split (axe), to
tighten, to hold back (door stop), to scrape (blades), and to hold together (nail).
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rue or False Circle whether the statement is true or false
1) A chisel is a single wedge True | False
2) A double sided axe is a single wedge True | False
3) A downward input force makes outward forces True | False

4) Longer apd thinner wedges are not as sharp True | False

er wedges are sharper allowing it to travel further True | False

1) What is a

2) When have you ever used a wedge?
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Rese;

I RIESIEOl How does a wedge work?

Experiment - Wedges

A wedge has two inclined planes put together. A
wedge is used for many reasons. One of them is to

half. How well does a wedge cut

3)

4)

5)

6)

Take out a ball of playdough

First have students try to cut the playdough in hal of

their hand

Next have the students use the side of their hand to cut the
playdough in half

Next have the students use the wedge to cut the playdough in half

Lastly, have the students use a plastic knife to cut the playdough in
half,

Record your observations on the back of the page.
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SLETRWENLLEE  What happened when you cut the playdough

Cutting Tool What Happened? Did It Cut It Well? Did It Cut It Clean?

Palm

Side of

1) What is a wedge good at doing?

2) Name 2 wedges that are good at cutting. Draw the

3) What would life be like without wedges?




MName: _ ) &8 Ea7

Indigenous Groups Using Simple Machines

Indigenous Groups Using Simple Machines
First Nations, Metis, and Inuit people have been clever and imaginative for a long

time. They have used simple machines, like an antler wedge and a paddle, to help

at comes from

them to make homes, tools, and food.

Paddle
A paddle is another simple machine used by the First
people. They used it to move their boats through the water. B dle
against the water, they could make their boat move forward. The p made it

easier to travel across rivers and lakes.

Using Them Today —

These simple machines, the antler wedge and U
the paddle, are still in use today. They are perfect examples of how simple
machines can make work easier. The First Nations, Métis, and Inuit people continue

to use these tools, showing us their cleverness and skill.
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True or False Is the statement true or false?
1) Antlers are made from plastic True False
2} A paddle is used to move a boat True False
3} Using a paddle makes it easier to move a boat True False
4) Antlers have a W shape True False
True False

2) How is an antler wedge used?

m Draw a paddle and an antler wedge
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Inuit Scraping Tools: The Ulu

Inuit Scraping Tools: The Ulu
The Inuit people, who live in the cold, snowy regions of Canada, are very smart.

They have been using a special tool, called an ulu, for thousands of years,

What is

ool. It looks like a knife but

antler, or ev

Making an Ulu
1)

strong, flat piece for the blade.

2) Shape the Blade: Cut the blade into a

3) Make the Handle: Cut the bone or antler into a

should be easy to hold.

4) Connect the Blade and Handle: Make a hole in the handle and

tie them together with strong string or leather.

5) Sharpen the Blade: Use a stone to rub the edge of the blade until it's sharp.

Using an Ulu
The Inuit people use ulus for many things. It's like their super-tool! They use it to
scrape animal skins to clean them. This makes the skins soft so they can be used

to make clothes and tents, Ulus are also used to cut food like meat and fish.
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Questions Answer the gquestions below

1) What is an ulu?

Draw an ulu below
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Exit Cards I

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

2 Truths and a Lie - Can you
find the one that's not true?

2 Truths and a Lie - Can you
find the one that's not true?

The Inuit people use ulus to

scrape animal skins to clean
them.

| skins to clean

An ulu is a scraping tool. It
looks like a knife but
has a curved blade.

I
|
|
|
I
|
I
it people use ulus to I
|
|
I
I
|
I
I
I

Anulu is used
Inuit people mark |
places.

An ulu is used mostly to help
Inuit people mark important

. . . S S . . . S . S . S S . . S S S . . . S D R EE LN AEE AN N B SEE BSE =R

Mark

2 Truths and a Lie - Can you

find the one that's not true? find the one

The Inuit peo ulus to
serape animal sKins to clean
them.

The Inuit people use ulus to
scrape animal skins to clean
them

An ulu is a scraping tool. It
looks like a knife but
has a curved blade

I

|

I

|

[

[

[

|

I

|

| An ulu is a scraping tool. it
: looks like a knife but
| has a curved blade.
[

|

[

[

I

|

I

[

An ulu is used mostly to help
Inuit people mark important
places

An ulu is used mostly to help
Inuit people mark important
places

e R i o e e e e mmm e e e e o e e e e mmm e e e
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Coding - Making Compound Machines

Directions Follow the code to design an excavator

run program

cut out all the shapes

3 the tracks on the bottom

Arm

Side Panel

O O

Window Bucket
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Mame:

Follow the code and paste the parts to make the excavator

- -
gam e LTI
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Follow the code to design a crane truck

run program

cut out all the shapes

paste the underbody on the bottom of the body

paste the wheels on the bottom of the body

Body

Window

— —_—

Under Body

L Super Simple Sheats

aup

v en ] oL P
eraimpleshepis o
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If Then Conditional Statements - Activity

Directions Follow the if/then statements to move the backhoe to the job site

1) | If a lever has a fulcrum then Move .I, 3 spots
2) | If a wedge is an inclined plane then Move —> 4 spots
3) If ajadder is a lever then Move .,L 3 spots
&) a jaris a screw then Move —3 4 spots
then Move ,L 3 spots

eel lighter then Move «— D5 spots

T | If & slic _ then Move — 4 spots
8) | If a wheelba then Move .l.. 1 spots
9) | If a gravityis a pus Move T‘ 3 spots
10) | If throwing a ball is a pushing Move —» 35 spots
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Coding - Robot Lawn Mower

This is a self-driving Right makes it Left makes it turn ;;T-:j;: ;';i:::_;h;?
lawn mower turn right right the number shown

gt L ] Al = [

Line 1

Line 2

Line 3

Line &4

Line 5

Line &6

Line 7

Line 8

Line 9
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wal

Directions Write code to get the lawn mower to cut the field of grass

Codes - Forward, Turn Left, Turn Right

Line 1

Line 2

Line 3

Line &4

Line

Line 7

Line 8

Line 9

Line 10

Line 11

Line 12

Line 13

Line 14

Line 15

Line 16

Line 17

Line 18

Line 19

Line 20

Line 21
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Coding - Robot Assembly Lines

Today, code is used to program robots to do work. Assembly lines use robots to do

boring, unskilled work. Robots are good at:

v Working hard - they do not get tired

/ Lifting heavy S 8 :
I:l .*:r i

Il"' =l
i-ﬂ ¥

v Worki ay and night

1) is written so robo

2) Robots are good at working

3) Robots can work all day and all

4) Robots don't get so they can do dangero

5) Robots can Lift things.

4)  We need humans to fix

m What would life be like without coding or robots?
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Colour the picture of the assembly line
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.m Answer the questions below |

1) What are the robots making?

2) Do you think the robots make cars faster or slower than people?

Faster

Slower

3) What are the humans doing in the diagram? Circle the answers.

Building

Carrying

Selling

Driving

Inspecting

Buying

Painting

Lifting
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Robots - Simple Machines

Robots are helping the world in many ways. They are used in factories to make the
things we use everyday. Without robots, humans would need to assemble the parts

needed to make these things.
Robots use simple machines to get work done. Check out the

simple machines used by robots on assembly lines.

Which simple machines does your robot have?
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Units Test - Forces

Multiple Choice /10

1) A ladder is an example of a...

a) Wheel and Axle

b} Inclined Plane

c) Wedge
d) None o

2) An example of a pulling force is...
a) Kicking a ball

b} Punching a punching bag

c) Playing tug of war

d) Pushing someone on a swing

3) When
tire t

a) Elec
b) Gravity

ds squeeze a bike
e in action...

¢} Friction

d) Muscular Force

5) A knife is an example of w
simple machine?

a) Wedge

b} Lever

c) Inclined Plane
d) Wheel and Axle

4) A seesaw is an example of which type of
simple machine?

a) Wedge

b} Lever

e} Inclined Plane
heel and Axle

is an example of a...

7) When skating on a rink, it is slippery
because there isn't much...

a) Friction
b) Gravity
¢) Pulling force

d) Pushing force

B) Which mate
slip on the ground?

a) Plastic
b) Woaod
c) Rubber
d) Glass

9) A slide on a playground is an..
a) Wheel and Axle

b} Inclined Plane

c) Wedge

d) Nene of the above

10} Using inclined planes makes our life..
a) Harder

b} Easier




SUNGROEREERIT Circle the correct word for the blank

1) 1) A force is always a push or (throw, pull)

2) 2) Gravity is a force. {pushing, pulling)

3) 3) When sitting on a chair, the chair has a(n) force,
(balanced, unbalanced)

4) When kicking a soccer ball, the ball has a(n) force.

force.  (strong, weak)

7 7) A wheelD% ‘ / . (lever, inclined plane)

8) 8) A ladder is a inclined plane)

?) 9) Anuluis a

10)

10) An antler can be used as a

BlI=Iad il | the picture a push or pull?

Push Pull Push Pull Push Pull

Push Pull Push Pull Push Pull




|s the statement true or false?
1) Friction on ice is strong True | False
2) Tension is when we push a rope together True | False
3) Tension is when we pull a rope apart True | False
4) Elastic Jmrce happens when we stretch an object True | False
5) Whe all, we use applied force True | False
&) | ulling forces are used True | False
7) A wheelb ' ncli True | False
8) You can't change 0 bject True | False
9) Force can be applied in a cti True | False
10) A bulldozer uses a weak force True | False

m Which simple machine is in the picture?

Lever Wedge Inclined Plane
| 1) [ 2) | | 3) | () |
AR | BRIt | AL bl |
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