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( ) Engagement Phase - Creates interest and excitement for your students by asking £
questions and probing their initial conceptions. "i‘:’é:’lﬁ f:;ﬁﬁ

Grade 10-12 No-Prep & Fully Editable

< / ) Exploration Phase - Students use and develop creative thinking skills, make
observations, record results, and make connections through an investigation — Lab

Statlo n ACtIVIty Lab Station Acﬂgty Units Sold!

1 \

/ Explanation Phase - This is the instructional phase where concepts are presented to the

Q students in a clear and applicable way — Lesson.
Elaborate Phase - This phase involves the students completing an activity or assignment |

O that forces them to expand their thinking and knowledge of the topic. They will propose
solutions and extend their learning to new situations — Scavenger Hunt Activity

‘/ Evaluate Phase - Your students will demonstrate their understanding and evaluate their

O own progress through an assessment — activity, assignment, or quiz.

Improve your students Scientific Literacy and
Analysis Skills, use as an Emergency Substitute
Plan or create Applicability in your classroom



1 Fully Editable &
Engaging Lesson,

Worksheets, Quizzes
Worksheet &

1. A little boy pushes a wagon with his dog in it. The mass of the dog and wagon to
wagon accelerates at 0.85 m//s2. What force is the boy pulling with?

2. A 68 kg runner exerts a force of 59 N. What is the acceleration of th

3. Three women push a stalled car. Each woman pushes with a 425 N| the mass of the carif

the car accelerates at 0.85 m/fs??
4. When an F-14 airplane takes-off an aircraft carrier it is literally c:tj
final speed at take-off is 68.2 m/s. The F-14 starts from rest. The plaj
mass of 29,545 kg What is the total force that gets the F-14 in the ai

ates in 2.0 seconds and has a

5. A sports car accelerates from 0.00 to 27 m/s, in 6.3 seconds. The car exerts a force of 4106 N, What is the

mass of the car?

6. A cartoon plane with four engines can accelerate at 8.9 m/s? when one engine is running. What is the
acceleration of the plane if all four engines are running and each produces the same force?

7. Arocket accelerates in a space at a rate of 1.0 g." The rocket exerts a force of 12,482 N. Later in flight the

rocket exerts 46,458 N. What is the rockets new acceleration? What is the rocket's new acceleration in

g's?"

8. A locomotives mass is 18181.81 kg. What is its weight?

9. What is the weight of an infant whose mass is 1.76 kg?

10. The surface gravity of the Sun is 274 m/s% How many Earth g's is this?

11. A very fast car accelerates from a rest to 32 m/s, (71.68 mph), in 4.2 seconds. What is the acceleration
of the car and how many g's is this?

12. The Space Shuttle travels from launch to 529.2 m in 6.0 seconds. What is the acceleration of the shuttle
and how many g’s is this?

13, The space shuttle’s mass, (with boosters) is 654,506 kg. The average force of the shuttle’s engines is
25,656,635.2N. What is the acceleration of the shuttle in m/s? and g's to 3 sig digs?

14. A little boy, mass = 40.0 kg, is riding in a wagon pulled by his HUGE dog, Howard. What is the
acceleration of the wagon if the dog pulls with a force of 30.0 N? (Assume the wagon rolls on a frictionless
surface).

15. A speedboat in the water experiences an acceleration of 0.524 m/s2. The boat’s mass is 842 kg. What is
the force that the boat's engines are putting out?

16. A stalled car is pushed with a force of 342 N from rest. How far does the car travel in 12 seconds if its
mass is 989 kg?

17. How far does the car travel in the previous problem if the pushing force is doubled?

2 A little boy is pulling a wagon full of 10 bricks. The mass of the wagon is too small to be considered. If
the boy later is pulling the wagon with the same force and the wagon has 45 bricks in it, then how does the
leration of the 45 brick wagon compare to the acceleration of the 10 brick wagon?

ight deck. The plane's

Answer Key
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Miewton’s Laws of Motion - Student Lesson Outline

Mot Lo of Mathee

Thoer Larw of Irvertia; f the vt Borcn acting on an cbject i s, that bjest makntains i 15ate of nest or

constant wissity

2. Anobject scceberates in the direction of the net foroe. The accsleration b directly proportional ta the
et force and inversely proportional b the obyect’s mass.

a

Mewton's First Law of Moticn
= akad The Law of Bertis: Thing wast 1o kiep doing what they ice dolng
—  Saationary cbjects don't o move
= Mioving objects don't want 10 51

Marwtes First L o Mastien
Thiis Lyw had several imponans implications.

= For an obect to change velocity [induding changing from v = O, the F.., must be greater than zer
= CUHECRS It NeSE e 3 FES UNRERS SC06d UPON By 3N SRETal P BreMe B0

Apslication
= Anemample otcurs when 3 car shws down quickly; the people in the G bend b continue meaving
forrard, possibiy crashing their Feads. into the windshieid if they are not wearing a seathelt
= The seathelt prevents them from shooting forward through the windshield
= A airhag acts i 3 similas fashion to stop thie gerson frem hitting thesir head o the dashbaand or
steering wheel during a front-end collision

Chasck Your Undervtanding
You enert a force of 45 N [up] on your backpack, causing It to mowe wpwand with a constant welocity
Deefermine the force of pravity on the pack

Ex

The FBO of the pack (right] ihowi that twe forors act on the pack: the applied force (F,,] that you exert and
e fiorce of gravity (F,) Shat Earth exerts. Sinoe the pack Is rmoving at 3 conitant welocity, the met horte must,
oy the v o Inevtia, be rero. o the wpward and dowmeard foroes have the same magnitade, and £, =45 N
[

Chetk Your Understanding
The traction syiberm below 12abilines 3 broken titia [ortom g bane). What is the force of the tbia on the
pulliy? Meghest friction, Hint: A 1raction system b meant 10 Greste & Fu. = 050 that the by dosin't move

Student Notes

Student and Teacher

Versions

Extremely satisfied - A great resource! Engaging and informative.
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Engaging

Activitie

Applicability Reading = Forces and Concussions in Sports

Instruetions: Redd the felawasg information 34kl and ndwer the 3siodsled questions found balow in the
Appiicabilty Reading section of your asipert

Concusslon Preamble: Normaly, the fluid around your brain acks like a cushion that keeps It from banging into
wour shsll. Recall that Newton's 1 Law states that unless an unbalanced force acts on an object, it wil
continue to move with a constamt speed and direction. As you move forward, your brain moves forward with
wouL If your head i hit hard encugh, your skull s20ps abeupthy but your brain keeps moving forward, crashing
intos it This beain-skull colleion can cause injury to the brain which cam lead to 3 concussion

Force and Concussbons: Mest don't understand how helmets. even serve to protect us from injury, but at the
heart of the matter, physics explaies how something 5o simple can prevent 0 much damage.

Whe we erash our Bikes, the amount of damage we receive boilt down 16 two main things: how £12 we ttep
323 v concentrated the force i

“During 3 bike crash your head comes in contact with the ground and
your head to $1op moving,” said David Webh, a physics lecturer at UC Davis, in an emal interview.

the ground exerts forces that cause

The ground exerts 50 much force that it can 510p our forward metion within seconds. Wathout heimets, cor
heads then experience 3n increcible Imount of concentrated foren when we eraih. This is the same 5 when
we collide with amything, Replace the ground with ancther pevson, for exampile, and you can begin to

understand why concussions are 5o commen in sperts like hockey and fostball

Here's where helmets come in. Wiile they may not seem 1ubitantial enough 1o protect us, they are designed
very efficientty

“The extside of the helmet stops nearly instanthy whsen it hits the ground But your head keeps moving within
the outer shell of the helmat 45 it stops because of the padding &5 well & how the heimet holds your head
Because your head takes longer to s20p, the forces enerted by the helmet are smaller than they would be i
wou didn't have a helmet . A second thing that the helmet does i distribute the force it exerts over a wide
area of your head 5o that your skullis less lkely to be broken,” Webh sald

The shape and makeup of the helmet plary the biggest role in protection. The foam in the helmet compresses,
which aliows your head to come ta 3 stap much skewer than it ctherwise would have. This drastically redwces
the acceleration. Sinoe force is egwal 1o mass times acoeleration, i drastically reduces the force

Station 5

Applicability Reading — Read the
following information article and
answer the associated questions
found below in the Applicability
Reading section of your passport.
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1 Lab Station Activity
with 7 Engaging Station
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1 Worksheet with
Answer Key

1 Project

V)1 Isaac Newton Reading
Comprehension Article



MY SE LESSON BUNDLES

SOLVE...

Prep-time crunch — ready-to-use slides, stations,
activities, and quizzes cut planning to near zero.  *
Engagement — hands-on stations + readings and
projects keep students active and curious.
Unit flow — 5E structure (Engage — Evaluate)
gives a coherent, day-by-day sequence.
Assessment — activities, assignemnts, and auto-
graded quizzes, provide evidence of learning that is
quick to mark.
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BY THE END OF THIS BUNDLE, STUDENTS

WILL UNDERSTAND

e Newton'’s three laws of motion in verbal or written form.
e how to apply Newton's laws to real-life physical situations. Newton’s Three Laws

e how to perform calculations involving force, mass, and .
> : of Motion 5E Lesson
acceleration.
o relationships among force, mass, and acceleration. ' ;‘j:‘;‘;";i;‘“‘e""e
o vector and free-body diagrams to represent forces. . Lessons
. o Activities &
o how motion changes based on net force and mass. Assessment

e how forces affect motion.

o Newton’s second law and be able to interpret experimental
results related to it.

e background information about Isaac Newton.




Daily Teaching Schedule

Day-by-day teaching schedule so you'll know what to teach and when
e aCh day Newton’s 3 Laws of Motion - 5E L::::MM

Engagement Phase

Student discovery Teacher Role — ﬁl
Your students will research and engage with Newton’s Laws right out of | laming and guitgg
the gate. This is a high energy, fast-paced activity to get them going. student understanding

‘ Ihzin;ruct:rnns can be found in the file — En. ment — Newton . CDnn?dG;:!jsent’s ***** Extre m e |y
experiences
***** EXt re m e |y Teacher Note: This activity works very well at getting the students O Create interest Satisﬁ ed _ G reat reSO u rce! Th iS

quickly engaged in and thinking about the topic. | never mark them on 0 Ask questions

: : : this but | also don't tell them that they aren't being marked. = Ur?:ztriiteasn:fmee ose :
satisfied - Great resource! This Seassdausest SE lesson bundle is a well-
) :"T'EE:::;:E‘; ?;Emi’Lhaa:: ;?:;osr::: ?.nat; ;?;:Eﬁt::;;rixggztﬁ;'re student understanding
" Teacher Notes: exqerien-::e with the : :
rounded and practical resource Pl il NN cnoaging, effective, and
" " thinking skills
for educators seeking to deliver Sl coherent lessons.

5E lesson bundle is a well- Newton's Three Laws of Wotion Lab Station Actvity hemanemmiats [OUNCEd and practical resource
done, they will submit their passport to you. Dsmdemf:?:;ive o for educators Seeking to de"ver
develop creative
observations, record
engaging, effective, and

results, and make
connections

Explanation Phase Duration: 2-3 hours

Newton's 3 Laws of Motion Lesson acher Role — Explain

Te
« Over the course of 2-3 days, go through the Explanation - the concepts by 1
Newton's 3 Laws of Motion Lesson. There are nine embedded presenting the material

coherent lessons.
29 Each Phase is Clearly Described




Editable and Interactive

Applicability Reading ~ Forces and Concussions in Sports

Instruetions: Read the folowing information aeticke and antwes the associmted questions found Belaw in the

o 1 of your pasipert

Concussion Preambbe: Normally, the fiuid arcund your beakn acts fike a cushion that keeps it from banging into
wour shusll, Recall that Mewton's 11 Law states that unless an wnbalanced force acts on an object, it wil
continue to move with a constant speed and direction. As you move forward, your brain moves forward with
wou. Hf your head s hit hard encugh, your skull stops abeuptly but your brain kee ps moving forward, crashing
into it Th s collision can jury to the Beain 3 conoussion.

Office, Google,
and PDF Versions

Fully Editable

Force and Concussbons: Mot don't understand how helmets even serve to protect us from injury, but at the
heast of the matter, physics explaies how something so simple cae prevent 1o much damage.

When we crash our Bikes, the amount of damage we recehve bolli down 1o two main things: how fast we step
andl how concentrated the borce is.

“During  bike crash your bead comes in contact with the ground and _ the grownd exerts foroes that cause
wour head o $top movieg,* sakd Dandd Webb, a phryshcs lecturer at UC Bands, in an emal interview.

Thie grownd exerts 5o much force that it an Mop our forwand metion within seconds. Without helmats, cur
heasds then experience an incredible amesnt of conotrrated force when wi cradh, This is the same as when
we collide with anything. Replace the ground with ancther person, for examplle, 3nd you can begin to

undersiand why concussions 3e 12 common in sports like hockey aad footkall

Hert's whetre helmets come in, Whill they may not seem subitantial enough to protect s, they are designed
wvery efficiently,

“The ewtside of the helmet stops nearly instanthy wheen it hits the ground But your head ketes maving within
the outer shell of the elmat a3 it stogs Because of the padding s well i how the helrmes holds your head
Because your bead takes longer to stop, the forces exerted by the hedmet are smaller than they would be i
wou didn't have a helmat . A second thing that the helmet does i distribute the foree it exerts cver a wite
area of your head so that your skull s less Ncely to be broken,” Webb sakd.

The shape and makeup of the helmet play the biggest role in protection. The foam in the helmet compresses,
whith alicws your head 1o come to 3 Stap Fuch slower than it ctherwise would Bave. This drastically reduces
the acceleration, Since foroe is eqwal to mass times acoeleration, i drastically reduces the force,

)

Hands-on and
Interactive Activitie

Station 5

Applicability Reading — Read the
following information article and
answer the associated questions
found below in the Applicability

N

S

Reading section of your passport.

Engaging and Colorful Lesson

Check Your Understanding

The traction system bel, ili

low stabilizes a broken tibi
I:u_'me}. What is the force of th o
Hint: A traction system is mea
doesn’t move,

ize (bottom leg
e tibia on the pulley? Neglect friction,
ntto create a F,,, = 0 so that the leg

Single string

Answer: ., = 26N [left 13° down]




WHAT TEACHERS SAY

e | -
Extremely satisfied - Great resource! Y % % % Extremely satisfied - |

This 5E lesson bundle is a well-rounded and practical

resource for educators seeking to deliver engaging, found this very thoro

ugh and very

effective, and coherent lessons. helpful for my studer

Y % % % K Extremely satisfied - | absolutely ®® i Je ke Extremely

love using this resource! It makes it so easy for
the students and they always ask for them!

ts. Good product.

satisfied - Great sub

assignment and way to incorporate writing into
a subject that sometimes does not have many
times for writing beyond labs. ”

Jrvo9-9 4 Extremely satisfied - My % % % % Extremely satisfied - Thank you

so much for putting in your time and energy on

physics students enjoyed this activity and this resource! It was a life

saver! It was used for

the chance to move around and review. each bell and much appreciated-Thank you. ?0




