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Activity 3: Chair Push and Friction Investigation

Objective:

» Stopwatch
«  Measuring tape
+« Stopwatch (opi

Instructions:
1. Place the chair Activity 2: Balloon Rocket Motion Test
2. Push the chair
and time. Objective:
3. Repeatthe pus
4. Have one stud: Students will analyze how unbalanced forces change the motion of an object using a balloon
5. Repeat with dil rocket system.
6. Record all data
7. Answer the foll Materials:
How do
How do + Balloon
Where + Drinking straw
= String (2=3 meters)
=« Tape

s Chairs or other supports to tie string across

Instructions:
1. Thread the straw onto the string. Stretch the string between two chairs so it st G oog I e Access
2. Inflate the balloon without tying it and tape it to the straw,
3. Hold the balloon at one end of the string, release, and observe its motion. — R
4. Repeat with different balloon sizes [small, medium, large) and record how far ea b;:w {,ﬁt‘aﬁ[g‘;:{{:‘;{;;z:m a‘cm‘,':,?, (,ﬁhls Gu:;:

travels, resources and place them into your Google Drive. You'll
N " find the folder inside the ‘Shared with me’ section on
Record observations about speed, distance, and force. the left side of your Drive.

Answer the following reflection questions:
Why does the balloon mowve forward when the air rushes out?
What role do balanced vs. unbalanced forces play in this activity?
How does balloon size affect motion?

il

Important: Before you click, make sure you're signed in to the
Google account you'd like the resources placed into. If the resources
are added to the wrong account, simply sign out and then into the
correct one and repeat the process.

Click here to place a copy
of your resources into your

Google account

Google Classroom Ready
One-Click Google Slides Access

Videos embedded
directly in your

lesson
I

Newton's Laws of Motion — Student Lesson Outline

MNewton's Laws of Motion
. The Law of Inertia: If the net force acting on an olject s zero, that object maintains its state of rest or
constant velocity.
2. Anobject accelerates in the direction of the net force. The acceleration is directly proportional to the
et force and Irversely propertional to the object's mass.
3

Newton's First Law of Motion
aka, The Law of Inertia: Things want to keep doing what they are doing
— Stationary objects don't want to move:
= Moving objects don't want to stop moving

Newton's First Law of Motion

This law has several important implications.
»  For an object to change velocity (including changing from v = 0], the F.., must be gre:
*  Objects atrest remain at rest unless acted upon by an external F... greater zero

han zera

Application
*  Anexample occurs when a car slows down quiddy; the people in the car tend to € atinue moving
forward, pessibly crashing their heads into the windshield if they are notweamg'a seatbelt
The seatbelt prevents them from shoating forward thraugh the windshield
+ Anairbag acts in a similas fashion to stop the person from hitting their head on the dashbeard or
steering wheel during a front-end collision

Check Your Understanding
You exert a force of 45 N [up] on your backpack, causing it to move upward with a constant velocity.
Determine the force of gravity on the pack.

Explanation

The F8D of the pack (right) shows that two forces act on the pack: the applied force (F,,.} that you exert and
the force of gravity (F,) that Earth exerts. Since the pack is moving at a constant velocity, the net force must,
by the law of inertia, be 2ero. Sathe upward and dewnward forces have the same magnitude, and £y = 45N
[dewn).

Check Your Understanding
The traction system below stabilizes a broken tibia (bottom leg bone). What is the force of the tibia on the
pulley? Neglect friction. Hint; A traction system is meant to create a F, = 0 50 that the leg doesn't move.

.

Newton’s 1t Law of Motion

If an object is not moving, it will rara. o
continue to not move,

Student Notes

Student & Teacher
Versions
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NO PREP

Just Download and Teach

NEWTON 1ST LAW OF
MOTION STEM
INVESTIGATION

Penny and Index Card Inertla Test: Newton's 1% Law STEM Investigation — —
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— FULLY EDITABLE AND READY-
~_ TO-GO INVESTIGATION

GREAT FOR TEACHING THE
SCIENTIFIC METHOD

Newton's 1st Law of
Motion Worksheet Bundle

Newton's First Law of Motion — Worksheet I
i Date: __

What i Nerwton's Fing Law of Mation [Law of inertia]? What doas that mesn for everyday objects t

NO PREP

Just Download and Go!
. ~Vocabulary Matching

lTrue and False

e Multiple Choise

Great for Rewew
Practice, or Sub-Plan

 —

Case Study

Newton’s 1* Law: The Bus
Stop Surprlse
- \

Build your students’ scientific literacy,
apply science to real-world issues, and stay
prepared with a no-prep reading.
Tackle literacy and science by having your students
read and answer questions from a scientific case study.

No prep, no formatting, no issues. Simply download,
print (or upload to your class site) and you're all set.

Reading & Questions

R ]
BB s s W e s, . "W R 5 8 13 S

r Key

3B e 0 e g i 1 g e Rt L

1 8 beraay park st o s o i R 1 o st 5 b gt o P

T g e i S 4 e i s

L oyt iy s . st 4§ e e

e e T
.

R s A

e
e e e el

- The Bun S4op Surprite — Understanding Newion's Lif Law

[T
i, v i 3 s M .
. ot s st s s e

=
Ny g 0 s B s A R B b e
T e perusies o - meman —
listing

a9 s ek i, 8 £ o e s e B 0 e 4

B W st 4 st e g 4 i b i
Bt £t Bt (R et B BT s b AT £ (e BT
P—

Answer Key

Newton’s First Law
of Motion

+ Teaches: Newton’s 1°* Law of Motion including
Theory, Applications, and Student Activities.

v Ideal for Middle School Science
v No-Prep Resource

-
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Newton’s 15t Law of Motion

Teach With

Isaac Newton came up with three
laws that help us understand how
things move.

The first law states that if the

Sir Isaac Newton
net force actlng on an object is
e e all. _a _ i Y P [ | [ P ""
Newton’s 1t Law of Motion B
If an object is not moving, it will

continue to not move.

actly into

Newton’s 15t Law of Motion
cess.

If an object is not moving, it will
continue to not move.

e

M-

If it is moving, it will continue to move
with the same speed in the same
direction.




BY THE END OF THIS BUNDLE, STUDENTS
WILL UNDERSTAND

e \What a force and net is

o Newton’s First Law of Motion

e Inertia and how it affects objects at rest and in motion
o \WWhy unbalanced forces are required to change motion e
o Effects of friction and air resistance on motion . Grade 6-8+
 Real-life examples of the Law of Inertia e et

e Seat belts and airbags as applications of Newton's First Law i";‘;‘jf:;ems
e How to plan and carry out a controlled investigation

e How to record trial data and calculate percent success
e How to construct a Claim-Evidence-Reasoning (CER)

explanation relating mass and inertia using Newton’s First Law

Newton's 1st Law of Motion:

Lesson, Worksheet, &
Activities Bundle




Editable and Interactive

Applicability Reading = Forces and Concussions In Sports

Instructions: Read the folowieg information Mticke and answe the associated question found belaw in the
Appheability Reading section of your pasipent

Concussion Preamble: Normaty, the fuid arcund your beain acts ike a cushion that keeps It from banging into
Your skull, Recall that Newton's 1 Law states that unless an urbalanced force acts on an object, t wil
continwe to move with a constant speed and direction. As you move forward, your brain maoves forward with
you I your head ks hit hard encugh, your skull stops abruptly but your brain keeps moving forward, crashing
imo . This beaieyshul collsion can cause injury 10 the Beaim which can lead to 3 concussicn

Office, Google,
and PDF Versions

Fully Editable

Force and Concusslons: Mast don't understand haw helmets even serve to protect s from Injury, but at the
heart of the matter, 8 50 3imple can prevent B

When we crash our bikes, the amount of darage we receive boili down 1o two main things: how Fait we 11op
andl how concentrated the force s

“During 3 bike Crash yOUF head COMES i CoNaCE WIth the Eround and . the fround exerts forces that cause
wour head to stop moviee.” sakd David Webb, a phwsics becturer at UC Davis, In an emall interview.

The ground exerts 50 much force that it can stop our forward mation within seconds. Without heimets, our
eacs then experience an inerecbio ameuet of corcentrated forca when we crash. This i the same a5 when
we collde wish anything, Replace the ground with another person, for example, and you can begin 1o
understand why concussions aee 16 common in sports like hockey aed footbail

Mere's where heimets come in, While they may not seem siubitantial enough 1o protect us, they are designed
very efficientty.

“The extside of the helmet stops nearly aly hits yeur headk
e outes shell of the beimet 357 stops because of the padding &5 well 35 how the helnses hokds your hesd
Because your head takes longer to 510, the forces exerted by the heimet are smaller than they would be
yew didn't have 3 helmet .. A second thing that the helmet does & distribute the force it exerts over a wide
area of your head 50 that your skull s less licely o be broken, * Webb sald

The shape and makeup of the helmet play the biggest role in protection. The foam in the heimet compresses,
which allows your head 1 come 0 4 5tap such u o Bave. This ly reckaes
the acceleratin. Since force s equal to mass times acceleration, it drastically reduces the force

Engaging and Colorful Lesson

Hands-on and
Interactive Activities

Newton’s 1% Law of Motion |

If an object is not moving, it will |
continue to not move. |
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