gr 8 Science Motion & Stability Newtons Laws.notebook March 14, 2023

Science Grade 8 I\

Motion & Stability  é\ikendM

Direction - is the path along which someone or something moves.

Distance - is the amount of space between two objects or points

- must be measured in mm, cm, m, km, ...

Time- is the duration between two events

- measured in seconds, minutes or hours

Let's go out and see how much time it takes to walk 1 km
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Try Th_is .
Activity Measurin

Most measurement Systems originated when th
human body was used tq help determine e
distances. After all, everybody had one! Th;
practice is still very useful whep we do.notlil
access to a ruler or tape measure, b
+ Use a metric ruler, metre stick, or tape
measure to determine the answers (o the

following questions. Memorize the following
answers for your own body,

(a) The width of which of your fingers or
fingernails is closest to 1.0 cm?

(b) Which part of your hand (width or ler!gth) is
approximately 10 cm?

(c) What is the maximum span of your spread
hand (i.e., width from thumb tip to little-
finger tip) in centimetres?

(d) A horizontal distance of 1.0 m is from the tip
of your fingers on your outstretched arm to
where on your body?

(e) How many of your foot or shoe lengths (plus a
fraction, if necessary) equals 1.0 m (Figure 3)?

(f) What are the lengths of your natural and
stretched strides in metres? Can you stride
1.0 m? :

«  Now use the answers to the .abo:ve que&hgn‘s
to determine the length, in _cen;unetreﬁ or
metres, of the following objects. Measure
each object at least threetlmesadlistmnﬁe
different parts of your body each time.

g by Hand

(g) What is the length of your pencil or pen?
(h) What is the length of a page of paper?
() What is the length of your desk or table?

(i) What is the length of your room?

Did you always get the same lengths for each
object? Why, or why not?

(k) Repeat questions (g)—(j) using a metre stick.
Compare the new measurements with those
you obtained by using your body. Account
for any differences. Which are likely to be
more accurate?

e What are the likely maximum and minimum
distances you could conveniently measure,
using

(I) your finger/fingernail width?
(m)your hand span?
(n) your foot/shoe length?

(0) your stride?

[ Figure 3
How many of your
foot lengths make up
10m?

Distance and Speed 341

March 14, 2023
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Motion - is when an object moves from place to place

Force is an interaction between two objects, which comes in the form of a
push or a pull. When this interaction occurs, each object is affected by the
other, and there are always two objects involved.

Force is measured in Newtons (N)

» i — \\” 0
V’ Forces anfi "'



https://www.youtube.com/watch?v=-lOyW3pEUl0
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Pull - is a type of force where you bring an object towards you.

F<—(

Inertia - is the property to do nothing or stay unchanged

Speed - is the amount of distance an object travels in a set time
(the rate at which an object changes position)

- measured in m/s or km/h  ex) 72 km/hr

s= distance

time

Velocity - is your speed with a direction (vector)
- Example) 72 km/hr North
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A contact force 1s a force between two objects that can only exist if
these objects make direct contact with each other.

Types of contact forces include friction, air resistance, tension

Contact forces are responsible for most of the interactions we see in our

daily lives. Examples include pushing a car, kicking a ball, and holding
a pencil

Non-contact forces are forces between two objects that don't
require direct contact between the objects in order to exist. Non-
contact forces are much more complex in nature and can be present
between two objects separated by large distances.

Types of non-contact forces include gravity, magnetic forces,

and electric forces.
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Friction

Friction is the resistance to motion of one object moving relative to
another. It is not a fundamental force, like gravity or electromagnetism.
Instead, scientists believe it is the result of the electromagnetic attraction

between charged particles in two touching surfaces.

2 9l
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Frictional forces provide the traction needed to walk without slipping, but
they also present a great measure of opposition to motion.

Types of friction include kinetic friction, static friction, and rolling

friction.



https://www.youtube.com/watch?v=XDHvi773EuI&list=PLh-T0WBq4DTR9W6oijMK7Y0miD7JAjFQm&index=3
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BILL NYE: FRICTION VIDEO

electrons knot friction slows down heat space heat it up
pick up less sticky slippery less water rubbed
rough more on the track reduces track wheels heat
chirp bump

1. Friction is a force that results whenever two surfaces are together.

2. Friction turns work into

3. Ifyoutiea . It's held together by friction.

4. Friction moving things and turns motion energy

into

5 1n there is almost no friction.

6. Your fingerprints are necessary for you to things.

7. Friction comes from

8. The more electrons repel each other the friction there is.

9. When skis or skates slide over ice or snow the friction creates a layer of

which friction.

10. Friction is necessary when you are on a bike to stay

11.Cleats or spikes on shoes make friction because they
provide a surface.

12. Rolling friction is than sliding friction.

13.Ball bearings purpose is to create friction.

14. In order for a train to move on the tracks there must be friction between

the and the
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https://www.youtube.com/watch?v=8qmSzMwTkpk&list=PLh-T0WBq4DTR9W6oijMK7Y0miD7JAjFQm
https://www.youtube.com/watch?v=4bppssq4jsI
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Research day

Explain the difference between:
Hypothesis- definition

- 2 science hypothesis

- 1 math hypothesis
Theory - definition

- 2 science theories

- 1 math theory
Law-definition

- 2 science laws

- 1 math law
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Effect of gravity on Earth versus on the Moon

Gravity is the force by which a planet or (7200 poungs ~33.2 POUNg;
other body draws objects toward its \ gorlogamy) | L,Efs'm::ra'“’{JI
center. The force of gravity keeps all of c

the planets in orbit around the sun.

Definition of Gravity: an invisible
force that pulls objects toward the
center of the earth . Earth's gravity 18
what keeps you on the ground and
what makes things fall

€ 2012 Encyelopadia Britannica, Inc. Images of the Moon and Earth are not 1o scale

Albert Einstein described gravity as a curve in space that wraps around an
object—such as a star or a planet. If another Ob_] ect is nearby, it is pulled

22 Surprising Facts About: Albert Einstein - YouTube
into the curve ®

10


https://www.youtube.com/watch?v=I7ANK0qB0OQ
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Bill Nye Gravity

March 14, 2023
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https://www.dailymotion.com/video/x6g4zke
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Anything that has mass also has gravity. Objects with more mass have

more gravity. Gravity also gets weaker with distance. So, the closer

objects are to each other, the stronger their gravitational pull is.

Earth's gravity comes from all its mass. All its mass makes a combined
gravitational pull on all the mass in your body. That's what gives you
weight. And if you were on a planet with less mass than Earth, you would

weigh less than you do here.

17 Ib @
on the
moon

force doesn't really have an effect on our planet.

If you weigh 100 b on Earth, you’d weigh...

107 Ib
on Jupiter gl.!b “intb
Uranus Neptune

Image credif: NASA

You exert the same gravitational force on Earth that it does on
you. But because Earth is so much more massive than you, your

12
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Universal Law of Gravity

Gravitational force between masses decreaseg with the distance between
them, according to an inverse-square law.
Basically -->Gravity also gets weaker with distance.

each particle attracts every other particle

9.8m/s?

The Universal Law of Gravitation - Part 1 | Physics | Don't Memorise - YouTube

®

@ Universal Law of Gravitation - Part 2 | Physics | ... © - i ]
I'I'l'f tc)i'# From Don't Memorise
S G

d2

i

4.

G=6.673 X10™ ! 'Nm2kg2 e

Il o) 1:38/2:19 - universal Law of Gravitation BB & Youlube [

nivarcal | aw ~f Gravitatinn - Dart 2 | Dhucice | Nan't Mamarica


https://www.youtube.com/watch?v=c9shwPMpSq8
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Acceleration

What is Acceleration? ( Physics in simple terms ) - YouTube

is the rate at which velocity changes

-Measured in m/s?

-Speeding up or slowing down

-Even if you keep the same speed but change direction
then you have acceleration

Vfinal - Vintial

time to change

Acc =

14


https://www.youtube.com/watch?v=J3SdZwMcWhA
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@)FORCE and MOTION | Cool Science Experiments for KIDS | Gideon's World of Science

591114 views - Mar6,2017 4, 53K GJI DISLIKE 4» SHARE & DOWNLOAD =+ SAVE  +u

Bill Nye the Science Guy SOSE20 Motion

‘willowgirl28
s sicites

3%

March 14, 2023
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https://www.youtube.com/watch?v=ILhckx1zGXw
https://www.youtube.com/watch?v=eT4n3dzkG3w&list=PLh-T0WBq4DTR9W6oijMK7Y0miD7JAjFQm&index=2
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Newton's laws

Isaac Newton was super smart!
Il » < os2/04 o @ &« =& O I3

© UNITED STATES
Newton's Laws of Motion | Learn about Sir Isaac Newton for Kids

@as,ﬂs«ewa»rway 10,2021 4 282 CJI DISLIKE ) SHARE i DOWNLOAD =+ SAVE ..

March 14, 2023
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https://www.youtube.com/watch?v=YnXU-AwAjGk
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Newton's First Law

Newton's first law of motion | Forces and Newton's laws of motion | Physics | Khan Academy - YouTube

An object in motion tends to stay in motion while an object at
rest tends to stay at rest unless acted on by some force. This is

Inertia Newton's First Law of Motion

ﬂj_

ghjm at rest Ullllss ufld nn hy

An object in motion
wlll remain at rest.. will continue with
constant speed and
direction, ...

... Unless acted on by
an unbalanced force.

Newton's first law of motion states that an object won't move by itself
and that, once in motion, it won't stop unless some force acts upon it.

-Ball on a table will not move

17


https://www.youtube.com/watch?v=5-ZFOhHQS68
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3 Types of Inertia

1. Inertia of rest: The inability of a body to change by itself its state of rest is called inertia of rest.
2. Inertia of direction: The inability of a body to change by itself its direction of motion.

3. Inertia of motion: The inability of the body to change by itself its state of motion is called inertia of motion.

Inertia

Why did Calvin, Hobbes and the cart continue to move forward when they fell off the cliff?

All objects have this tendency to If it is stationary, it likes to If it is moving, it likes to remain
oppose any change in motion. remain stationary. moving.

! L jwst o
WO 1 tketo iy ||[@] ey {p sty
'u._ s the way o @ng J Starionary! Qeee
- &, D)

A Bodiy witl Mass,

This tendency is called the inertia of an object.

Inertia is the tendency of an obiject to remain in its state of rest or

constant speed in a straight line.

Imagine a stationary pebble and a stationary large rock. Which do you think is easier for you to move?

] Stationary pebble [] stationary large rock

ol

The inertia of an object depends on its mass.
A bigger mass has greater inertia.
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Newtons 2" Law of Motion

Newton's second law of motion for kids straightforwardly states that the

March 14, 2023

rate of momentum 1s directly and proportional to the force applied to the
object and takes place 1n the direction 1n which force 1s applied.

-add force moves farther

E&d¥ircualschool 2 wrim /f’,?r.\\
Www.thevirtualschool.com 37 ~ )V ¥ Y &/

r&@:;,
jé} Balanced and l/

N
_—_ Unbalanced Forces 7\1

© °
%> ® oo

es | Forces & Motion | Physics | FuseSchool

IE. @ 28K P D shae o

Newton's second law states that when you push an object with
more force it will move faster and farther away.

19


https://www.youtube.com/watch?v=YyJSlcIbd-s
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« Balanced forces- When two or more * Unbalanced forces- When two or

more unequal forces act on an object.
* Moves in the direction with more force.
* Net force is the difference between

forces acting on an object are equal
in all directions.

* Results in no movement these forces.
300N 300N e —— .
AN A4 A ARK RN
Q
50 Yoo
ON -3 0O
Balanced —_—

&5
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/ Newton's Second Law

-+ [If the same force is applied to an object with greater
mass, the object accelerates at a slower rate because
mass adds inertia.

. Mass _ Acceleration

peed increases

More mass Less
R . acceleration

g | EF- TENE:=: *
| Sl Speed increases
Y slower

March 14, 2023

21



gr 8 Science Motion & Stability Newtons Laws.notebook

This is why this law has a formula:
a=F

m

So if you increase mass then acceleration decreases.

If you decrease mass the acceleration increases.

> a 1s the acceleration that is measured in meters per second squared
(m/s?). It means that if an object accelerates at 1 m/s?, its speed is
increasing by 1 meter per second every second.

> F 1is a force that is measured in newtons

> m 1S an object’s mass that is measured in kilograms.

Imagine you need to hit two different balls with a baseball bat: one is an ordinary baseball, and the other is heavier and bigger. Since balls have
different masses, they will travel different distances and at different speeds when hit with the same force. If you increase the force of hitting, the less
heavy ball will fly farther away. So the results will be different anyway.

March 14, 2023
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Newton’s Second Law

Small Acceleration - = Large Mass

e
'\.4'-\.)\.)\'A.)\.ﬁ.ﬁ.ﬁ.ﬂ.ﬁ.ﬁ.ﬂ')\.ﬁ.ﬁ.)\‘J\.)\{. -

Large Acceleration - = Small Mass

Force s xrccoacr I

March 14, 2023
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Newton's 3" Law Of Motion

If we want to use one word to describe this law, it is Karma. You get back

as much as you give, and apparently, it is a physical law and not just a
philosophical concept.

Newton’s Third Law declares:

For every external force, there 1s an equal force acting in the opposite
direction.

What Newton means by it is that there are always two forces acting on each other
at the same time in the opposite directions. And there are no isolated forces — it
1s a package deal. The first force comes from outside. The second one is the
reaction on the first one, which acts back on the object exerting that force. These
two forces are always equal, and in the end, they compensate each other.

This is the formula expressing Newton’s third law:

F1=-F2,

where:
F1 —is the force of the first object that acts upon the second object.
F2 — is the force of the second object that acts upon the first object.

March 14, 2023
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You will be surprised to know, but without this physical law, we will not
be able to walk on the ground. Each step we make comes with force
towards the ground. At the same time, there is a counter-force of the same
size coming from the ground and pushing our feet upward. It helps us
walk, run and jump.

Newton’s Third Law

Reaction

\\
A £
| __;-/'“‘::)

Equilibrium

|
)k Action

Example of 3rd law)

The counter-force remains invisible. You probably do not even feel it as we are
not used to paying attention to it. But if you know someone who has ever jumped

off a tree or other higher eground, you probably heard him complaining about his
foot pain afterward. That is exactly the result of the counter-force. If you hit the
ground hard, it will hit you back as much. (So don’t jump off a tree.) It is the
same reason why it hurts when you punch a punching bag, even though it feels
quite soft when you just touch it.

March 14, 2023
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Example
7.2 Newton’s Third Law

When the girl jumps to shore, the boat moves backward.

-Playing pool (one ball hits another and
makes it move)

26
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Newton's Laws: Crash Course Physics #5 - YouTube
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[Theme Music]

Physics
Newton's Laws: Crash Course Physics #5

379 4 a5k CJ DISLIKE = SHARE L DOWNLOAD $¢ CLIP =+ SAVE

March 14, 2023
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https://www.youtube.com/watch?v=kKKM8Y-u7ds
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Gravity

) 0:49/714:32 - Chapters >

Gravity Compilation: Crash Course Kids

@Z“Gd.-ﬂﬁ views - Jun 10,2016 ¢ 19K GJl DISLIKE 2 SHARE | DOWNLOAD =+ SAVE

March 14, 2023
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https://www.youtube.com/watch?v=EwY6p-r_hyU
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Position/Velocity/Acceleration Part 1: Definitions - YouTube

£SSOR
¢ DA[,‘.

ESTPLATNS

Position/Velocity/Acceleration Part 1: Definitions

8 Foesoe-e L, (IR el G

March 14, 2023
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https://www.youtube.com/watch?v=4dCrkp8qgLU

Attachments

Q  BillNyetheScienceGuy - MAGNETISM WS.doc
Q  BillNyetheScienceGuy - ENERGY WS.doc
Q  BillNyetheScienceGuy - GRAVITY Ws.doc
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NAME - __________________________________________
DATE - _____________________

DIRECTIONS: WATCH THE VIDEO TO COMPLETE THE WORKSHEET.  QUESTIONS GO IN ORDER.
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1)  TRUE
FALSE
The Earth is a giant magnet.


2)  What is the most common mineral that can be made into a magnet?  ____________________


3)  What are the only three metal elements that can stick to a magnet?



1 - ____________________
2 - ____________________
3 - ____________________

4)   What two metals make up the Earth’s core?


1 - ____________________

2 - ____________________

5)  Rule of Magnetism….


LIKE Poles will ______________________________________.



OPPOSITE Poles will _________________________________.


6)  TRUE
FALSE
Some magnets will have only one pole.
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7)  NIFTY HOME EXPERIMENT


What is the goal of the experiment?  ____________________________________________



__________________________________________________________________________

8)  WAY COOL SCIENTIST 


What part of the body does an MRI help view?  __________________________



What was the doctor looking for during the MRI?  ___________________________


[image: image6.png]



9)  What are four every day items that contain magnets.



1 - ______________________________
3 - _____________________________



2 - ______________________________
4 - _____________________________


10)  TRUE
FALSE
A compass needle will always point toward steel.


11)  What are the moving particles inside of a magnet?  ___________________________________
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12)  TRUE
FALSE
The needle on a compass will always point North.


13)  TRUE
FALSE
Charged particles from the sun are called Solar Wind.


14)  TRUE
FALSE
The scientific name for Northern Lights is Aurora Australis.
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15)  TRUE
FALSE
The sun does not have a magnetic field.

16)  Name two planets that do not have a magnetic field. 


1 - ______________________________

2 - _____________________________


17)  Name two planets besides Earth that do have a magnetic field.



1 - ______________________________

2 - _____________________________
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18)  BILL NYE’S SCIENCE SONG


“_____________________________________ attract!” 


“A ______________ points _______________________ North any time of day!”


FOLLOW-UP VOCABULARY PUZZLE

19)  Find the MAGNETISM TERMS in the wordsearch.









1)  TRUE

2)  iron (Fe)

3)  iron (Fe), nickel (Ni), and cobalt (Co)

4)  iron and nickel

5)  LIKES repel  /  OPPOSITES attract

6)  FALSE

7)  to show how you can use a magnet & needle to make a compass

8)  brain  /  tumor

9)  [any 4] doorbells, electric can openers, telephones, stereo speakers,


bank cards, video tapes, audio cassettes, and refrigerator magnets

10)  TRUE

11)  electrons

12)  TRUE

13)  TRUE

14)  FALSE

15)  FALSE

16)  Venus & Mars (neither does the moon)

17)  (any 2)  Mercury, Jupiter, Saturn, Uranus, & Neptune

18)  BILL NYE’S SONG


“OPPOSITES attract!”



“A COMPASS points MAGNETIC North at any time of day!”


FOLLOW-UP WORDSEARCH

19)








attract



cobalt



compass



electromagnet



electrons



iron



Jupiter



magnetic field



magnetic north



magnetism



MRI



nickel



Northern Lights



poles



repel



science



solar winds
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NAME - __________________________________________
DATE - _______________

DIRECTIONS: WATCH THE VIDEO TO COMPLETE THE WORKSHEET.  QUESTIONS GO IN ORDER.
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1)  Name 8 forms of energy that Bill Nye mentions during the course of this video.



1 - ______________________________
5 - ______________________________




2 - ______________________________
6 - ______________________________




3 - ______________________________
7 - ______________________________




4 - ______________________________
8 - ______________________________
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2)  What is the term for “stored energy”?  __________________________________________


     What is the term for “moving energy”?  _________________________________________


3)  NIFTY HOME EXPERIMENT


What is the learning goal of this experiment?  _____________________________________



__________________________________________________________________________



What is one form of energy used in this experiment?  _______________________________
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4)  TRUE
FALSE
Kinetic energy will always be larger than potential energy.

5)  TRUE
FALSE
A waterfall can be used to make electricity.


6)  TRUE
FALSE
The center of an atom is called the nucleus.

7)  TRUE
FALSE
Solar panels are made from the same material as microchips.
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8)  WAY COOL SCIENTIST


What career is highlighted?  ___________________________________________________



What is the term for the giant propeller?  ____________________________________


What form of energy is made at this location?  ____________________________________


9)  TRUE
FALSE
Lasers create heat by converting energy.


10)  What is one fossil fuel we use for energy?  ______________________________
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11)  TRUE
FALSE
Energy can be stored in your body.

12)  NIFTY HOME EXPERIMENT


What caused the coin to jump on the top of the bottle?  ______________________________
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__________________________________________________________________________


13)  TRUE
FALSE
75% of the energy in our body is turned into heat.

14)  TRUE
FALSE
When energy is converted part of it will become heat.
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15)  BILL NYE’S SCIENCE SONG


“Energy makes things  _____________________________.”


“Energy makes things  _____________________________.”



“Energy makes things  _____________________________.”



“Energy makes things  _____________________________.”


FOLLOW-UP VOCABULARY SEARCH
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16)  Find the ENERGY VOCABULARY TERMS from the video in the search.
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1)  [vary / energy forms mentioned] electrical energy, muscles, sound, heat, falling objects, electricity, wind energy, flowing water, chemical energy, “moving” energy, solar energy, light, potential energy, kinetic energy, radiation, etc…

2)  potential energy  /  kinetic energy

3)  mixed baking soda & vinegar makes the cork pop out

      Goal = learn about energy conversions


       Types of energy = chemical energy  /  “moving” energy

4)  FALSE

5)  TRUE

6)  TRUE

7)  TRUE

8)  dam operator  /  turbines  /  electrical energy

9)  TRUE

10)  oil

11)  TRUE

12)  body heat warms the bottle, causes air to expand and the coin moves

13)  FALSE

14)  TRUE

15)  BILL NYE’S SCIENCE SONG:



“Energy makes THINGS GO!”



“Energy makes THINGS RUN!”



“Energy makes THINGS MOVE!”



“Energy makes THINGS FUN!”


FOLLOW-UP PUZZLE

16)  







Bill Nye



chemicals



converted



electricity



energy



fossil fuel



heat



laser



power station



science



solar panel



steam



transformer



turbine



wind
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NAME - __________________________________________
DATE - _______________________


DIRECTIONS: WATCH THE VIDEO TO COMPLETE THE WORKSHEET.  QUESTIONS GO IN ORDER.
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1)  Gravity is a force that always _________________________.

2)  Bill dropped the Bowling Ball and Apple at the same time.  Which landed first? 


___________________________________________


3)  What objects did Galileo Galilei drop from the leaning tower of Pisa to test gravity?



___________________________________________


4)  What 2 objects did Apollo 15 astronauts drop on the moon to test the force of gravity?



_________________________
_________________________

5)  Gravity keeps all of the planets in _________________________.
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6)  WEIGHT comes from what three items?


1 - _________________________________________



2 - _________________________________________



3 - _________________________________________


7)  How fast does the Earth travel around the sun? (circle one)


10,000 km/hr

100,000 km/hr
150,000 km/hr

8)  WAY COOL SCIENTIST
AERONAUTIC ENGINEER
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What four forces are measured to help keep airplanes in the air?


T _____________________________
L _____________________________



W ____________________________
D _____________________________



What force speeds up a skydiver?  ______________________________________



What force slows down a skydiver?  _____________________________________


9)  How much does Bill Nye weigh on Earth (in kilograms)?  

______________
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     How much would Bill Nye weigh on Jupiter (in kilograms)?  

______________

     How much would Bill Nye weigh on Earth’s moon (in kilograms)?
______________


10)  How do the two sports shown in this video demonstrate the force of gravity?
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SPORT CLIMBING - _____________________________________________________



__________________________________________________________________________



SKATEBOARDING - ____________________________________________________


__________________________________________________________________________


11)  The pull of gravity makes the Earth ___________________________.
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12)  Name any three items Bill Nye throws off the roof to demonstrate the pull of gravity.


____________________
____________________
_____________________

FOLLOW-UP QUESTIONS

13)  Explain how each of the pictures below is connected to gravity.

        Think about what was explained in the video. 

		PICTURE A

		PICTURE B

		PICTURE C










Picture A - ____________________________________________________________________



__________________________________________________________________________


Picture B - ____________________________________________________________________



__________________________________________________________________________


Picture C - ____________________________________________________________________



__________________________________________________________________________



1)  PULLS

2)  They landed at the same time

3)  cannonballs (of different weight)

4)  feather and hammer

5)  orbit

6)  our mass, the Earth’s mass, and gravity

7)  100,000 km/hr

8)  thrust, weight, lift, drag


gravity (speeds up)  /  wind (air resistance, slow down)

9)  70kg  /  180kg  /  12kg

10)  
Sport Climbing – she uses ropes to prevent her from falling


Skateboarding – miscalculating gravity can cause bad falls






- gravity is the one constant






- gravity keeps the pizza together  (

11)  round (all the planets have gravity, they are all round)

12)  [any 3] watermelon, carton of sour milk, tofu, lamp, computer,




bag of flour, old television

FOLLOW-UP QUESTION

13) [vary]


Ex. A – Gravity will make all the leaves fall to the ground.



Ex. B – Both boxes will hit the ground at the same time.



Ex. C – The sun’s gravity keeps all the planets in orbit.
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