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Skateboarding invalves a great deal of
physics. Physics is a branch of science. Scientists
study matter, forces, and energy. A
ckateboarder can perform in a half-pipe
because of physics.

Picture a skateboarder with his board. He's

o the fop of the half-pipe. He and his skateboard ¢
are not moving. They have a large amount of
potential energy. Then he jumps down

on his board. Gravity rolls him down the
kinetic energy. The skateboarder picks up

L~ -pipe.
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his skateboard to go higher than the half-pipe.
Skateboarders use momentum and shift their
center of mass. They crouch while approaching
the edge of the half-pipe. Then they shoot
straight up, hands in the air. This changes their
center of mass. This increases their speed. That

increased speed lets skateboarders travel farther.

-pipe
though. Some of their energy is lost. This is

't roll back and forth forever,
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Skateboarders don
because of friction. The wheels of the skateboard rub against the surface of the half-pipe. The
& Eventually, he won't have enough energy to keep his skateboard
b the edge ot the top. Once

skateboarder’s velocity decrease
moving. He will come fo rest. He co
he's set up at the fop edge again,

nOW.

Watching skateboarders is entertaining. It's also a great e

uld also purposely stop. He can gra
potential energy returns. The ckateboarder can enjoy another run
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ABOUT LEXILE LEVELS

MagiCore Learning, LLC is a certified Lexile® Partner. These texts are
officially measured and approved by Lexile and MetaMetrics® to ensure

appropriate rigor and differentiation for students.

The Lexile Framework® for Reading measures are scientific, quantitative text levels. When the
Lexile of a text is measured, specific, measurable attributes of the text are considered,
including, but not limited to, word frequency, sentence length, and text cohesion. These are

difficult attributes for humans to evaluate, so a computer measures them.

Common Core State Standards uses Lexile level bands as one measure of text complexity.
Text complexity ranges ensure students are college and career ready by the end of 12
grade. Lexile measures help educators scaffold and differentiate instruction as well as monitor

reading growth.

Grade Band Lexile® Bands Aligned to
Common Core Expectations

K-I N/A

2-3 420L-820L
4-5 740L-10I0L
6-8 IB5L-1385L

Keep in mind when using any leveled text that many students will need scaffolding and
support to reach text at the high end of their grade band. According to Appendix A of the
Common Core Standards, “It is important to recognize that scaffolding often is entirely
appropriate. The expectation that scaffolding will occur with particularly challenging texts is
built into the Standards’ grade-by-grade text complexity expectations, for example. The

general movement, however, should be toward decreasing scaffolding and increasing
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Predicting Future Motion
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Each passage set includes two differentiated passages on a third-grade level (one
at the beginning of the band, one towards the end) and a question set geared
towards comprehension and science mastery. The first question is differentiated
fo include a fill-in-the-blank diagram (lower complexity) or an open-ended

diagram (higher complexity).
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How to Use This Resource

This resource was created with the NGSS Science Standards in mind. It includes six

differentiated passages dligned to the following standard:

3-PS2-2 Predicting Future Motion

Make observations and/or measurements of an object’s motion to provide evidence that a

pattern can be used to predict future motion.

Clarification Statement: Examples of motion with a predictable pattern could include a child

swinging in a swing, a ball rolling back and forth in a bowl, and two children on a seesaw.

Assessment Boundary: Assessment does not include technical terms such as period and

frequency.
Here are some suggestions for using these passages:

Use as independent work after you have taught an overview of this standard. Assign the
different levels based on the passage students can read and comprehend independently.
Use as a reading center to reinforce key comprehension and science concepts at the same
timel

Use as a homework or review packet.

Use as an intervention for students who need to revisit science concepts.
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Bouncing Balls

Balls are used in a variety of
popular sports. We use them in
basketball, soccer, and tennis. These
balls bounce. This is because of
collisions. A collision is when one
moving object strikes against another.
A basketball collides with the ground.
A soccer bdll collides with a player’s
foot. A tennis ball collides with a

racket. These collisions send the balls

in a new direction. They travel

opposite from their original path.

NEs

Soccer players kicking a soccer ball.

A fdlling ball gains speed
when it’s dropped: Gravity pulls
it down. It is full of kinetic
energy as it'moves. The ball
collides with the ground. That
! " $ kinetic energy has to go

somewhere. The energy goes

Diagram showing a bouncing ball into deforming the ball. It goes

from its round shape to a squashed one. This happens very quickly. The ground then pushes
back against the ball. It regains its original shape. Then it shoots back up. Some energy has
been lost as heat. The ball’s upward motion will be shorter. With each bounce, more energy is

lost. Finally, gravity wins. It slows the ball down. The bounces get shorter and shorter.

Eventually, the ball stops bouncing. oo B |4

se®




The properties of the ball
affect its bounce as well. The
material it is made of is a big
factor. The texture of its
surface matters, too. A plain,

smooth, rubber ball, for example,

will bounce high. A baseball that

is covered with leather won’t

Rubber ball bounce as high. The rubber ball
has more elasticity than the

Baseball

baseball. The amount of air in a

ball also affects the height of its bounce. Size and weight affect bounce height, too.

The height from which a ball is dropped affects its bounce. One ball is dropped from a
75-centimeter height. One ball is dropped from a 55-centimeter height. The ball that was
dropped from a 75-centimeter height will bounce higher. Balls with a higher starting point
have higher potential energy. Earth’s gravity has more time to accelerate the ball. It has

more time fo build up speed. That’s why it can bounce higher and faster.

Bouncing a ball can be a fun activity. It dllows you to play your favorite sport. You can

understand that energy and gravity are at work. Then you can be a scientist as well as an

athlete.
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Use the chart below to describe how balls bounce.

Bouncing Balls Questions

The ball’s round

shape is

The ball bounces
e — | back up into the

squashed by the .
air.

ground.

The author uses the phrase, “Findlly, gravity wins.” to describe what happens to

bouncing balls. Explain how gravity “wins” and what the auther meant.

Which of the following will affect how a ball bounces? (Choose all that apply.)

a
b.
c
d

Explain why balls that are bounced with a higher starting point bounce higher.

The material the ball is made of
The color of the badll

The amount of air inside the ball

The size of the ball
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Bouncing Balls

Balls are used in a variety of
popular sports such as basketbadll,
soccer, and tennis. These balls bounce *
because of collisions. A collision is
when one moving object strikes
against another. A basketball collides
with the ground. A soccer badll collides
with a player’s foot. A fennis ball
collides with a racket. These collisions

send the balls in a direction that is

opposite to their original path.

Soccer players kicking a soccer ball.

A ?A' A falling ball gains speed
when it’s dropped. This is
because gravity pulls it down. It
is full of kinetic energy as it

moves toward the ground. The

ball collides with the ground, and
' " $ that kinetic energy has to go
somewhere. The energy goes into
Diagram showing a bouncing ball deforming the ball from its round
shape to a squashed one. This happens very quickly. The ground then pushes back against the
ball. It regains its original shape and shoots back up. Some energy has been lost as heat,

however. The ball’s upward motion will be shorter now. With each bounce, more energy is

lost. Finally, gravity wins, slowing the ball down so the bounces get shorter and shorter.

| Eventually, the ball stops bouncing altogether. 00,0, ik .




The properties of the ball
affect its bounce as well. The
material it is made of and the
texture of its surface are big
factors. A plain, smooth, rubber

ball, for example, will bounce

higher than a baseball that is

covered with leather. The rubber
Rubber ball ball has more elasticity than the
baseball. The amount of air in a

ball also affects the height of its

Baseball

bounce as do size and weight.

The height from which a ball is dropped affects its bounce also. A ball dropped from a
75-centimeter height will bounce higher than the same kind of ball dropped from a 35-
centimeter height. This is because balls with a higher starting point have higher potential
energy. Earth’s gravity has more time to accelerate the ball when it has farther to travel so

it can bounce higher and faster.

Bouncing a ball can be a fun activity and allows you to play your favorite sport.

Understanding that energy and gravity are at work lets you be a scientist'as well as an

athlete.
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Bouncing Balls Questions

Use the chart below to describe how balls bounce.

The author uses the phrase, “Findlly, gravity wins.” to describe what happens to

bouncing balls. Explain how gravity “wins” and what the auther meant.

Which of the following will affect how a ball bounces? (Choose all that apply.)

a
b.
c
d

The material the ball is made of
The color of the badll

The amount of air inside the ball

The size of the ball

Explain why balls that are bounced with a higher starting point bounce higher.
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The Coin Funnel

N A coin funnel is a fun toy. It doesn’t need
- any batteries. It doesn’t use electricity. You
toss a coin info the funnel. Science takes over.
It appears to be magic. The coin keeps rolling.
It dll has to do with force and motion instead.
The funnel’s design provides the correct angles
a4 for the coin to travel.
Gin fifel
A coin at rest will stay at rest. It won’t move unless a force acts upon it, This is what
Newton’s first law of motion says. First, you pick up the coin. Then, hold it over the opening
of the funnel. The coin has potential energy. That potential energy changes to kinetic energy
when you let the coin go. The coin is no longer at rest. It is now in motion. Gravity is
responsible. It makes the coin head down the funnel. Gravity pulls everything toward Earth.
It doesn’t work alone here, though. That coin needs you to supply the starting force. You
have to pick up the coin. You have to drop it in the funnel.

The coin funnel has a ramp. It allows you to
launch the coin. It provides the right angle and speed.
The ramp keeps it rolling on its edge. The coin will
remain balanced on its edge. It has to stay in motion,
though. The coin’s motion will be interrupted.if
something gets in its way. It will lose speed. It will
lose momentum. The coin will tip to one of its flat
sides. You might want fo toss the coin in the funnel

with a spin. This will make the motion of the coin :

, —
Coin rolling on its side .
©Q&v @RQ%V :‘

better. It will help the coin pick up speed. It also helps

-

it keep its balance.




The shape of the funnel helps,
too. Rolling a coin on a flat surface
won’t be as fun. The coin will lose
momentum quickly. Friction and

gravity will slow it down. The coin will

CENTER fall over. It will come to rest where it
OF ROTATION ¥

falls. The coin can keep its balance in
the funnel. It will continue moving. This
is because of the circular and downhill
shape of the funnel. Tt makes a
centrifugal force. Centrifugal force is

Diagram showing forces on objects moving in
a circle. an outward force on an object. It is

applied when objects move in a circle.

The coin will look as if it is speeding up in the narrower parts of the funnel. It only appears

that way because the lower parts get tighter. The coin is making shorter circles.

Observing a coin traveling down a coin funnel is fun. It is a good way to see how forces
affect the motion of an object. Maybe put a coin funnel on your piggy bank. Then you'll enjoy

some scientific entertainment while you save your money.
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The Coin Funnel Questions

Use the chart below to explain how potential energy is converted into kinetic energy in a

coin funnel.
You hold the coin over the top
— of the funnel. The coin is at rest
with you holding it.
Kinetic energy —

Explain what will happen if you roll a coin on a flat surface.

Which of \the following is working to keep the coin rolling on its edge in a'coin funnel?
(Choose all that apply.)

a. Friction is making the coin lose momentum.

b. The angle of the ramp keeps the coin positioned correctly.

c. Centrifugal force is pushing outwards on the coin as it travels in a circle.

d

Spin on the coin helps it keeps its balance.

Why does it look like the coin is speeding up at the bottom of the funnel?

© @0 @%0 :.
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The Coin Funnel

A coin funnel is a fun toy fo explore that

doesn’t need any batteries or electricity. You toss
a coin info the funnel and then science takes over.
It appears to be magic that keeps the coin rolling
~ down the funnel on its edge. It all has to do with
force and motion instead. The funnel’s design

| provides the correct angles for the coin to travel
oinﬁnel | in the way that it does.

A coin at rest will stay at rest unless a force acts upon it. This is what Newton’s first
law of motion says. It has potential energy when you pick up the coin and hold it over the
opening of the funnel. That potential energy changes to kinetic energy when you let the coin
go. The coin is no longer at rest. It is now in motion. Gravity is the reason the coin heads
down the funnel. Gravity pulls everything toward Earth. It doesn’t work alone here, though.
That coin needs you to supply the starting force when you pick up the coin and drop it into
the funnel.

-

The ramp .of the coin funnel dllows you fo
launch the coin at the right angle and speed. The
ramp keeps it rolling on.its edge. The coin will
remain balanced on its edge while it travels as
long as it stays in motion. The coin’s motion-will
be interrupted if something gets in its way. It
will lose speed and momentum. The coin will tip

to one of its flat sides. The motion of the coin

will be better if you toss it info the funnel with o

a spin. This helps the coin pick up speed and -

-

Coin rolling on its side

keep its balance.

©Cag,0w @tﬁ:@%v :0




The shape of the funnel helps
the coin keep going, as well. Rolling a
coin on a flat surface will cause it to
lose momentum. Friction and gravity
will slow it down. The coin will fall over.

EENTER It will come to rest where it falls. The
OF ROTATION ¥

coin can keep its balance and continue
moving in the funnel, though. The
circular and downhill shape of the
funnel makes a centrifugal force.
Centrifugal force is an outward force

Diagram showing forces on objects moving in , . \ .
on an object that is moving in a circle.

a circle.
The coin will look as if it is speeding up

in the narrower parts of the funnel. It only appears that way because the lower parts get

tighter. The coin is making shorter circles.

Observing a coin traveling down a coin funnel is a good way to see how forces affect
the motion of \an object. If you put a coin funnel on your piggy bank, you'll enjoy some

scientific entertainment while you save your money.
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The Coin Funnel Questions

Use the chart below to explain how potential energy is converted into kinetic energy in a

coin funnel.

Explain what will happen if you roll a coin on a flat surface.

Which of \the following is working to keep the coin rolling on its edge in a'coin funnel?
(Choose all that apply.)

a. Friction is making the coin lose momentum.

b. The angle of the ramp keeps the coin positioned correctly.

c. Centrifugal force is pushing outwards on the coin as it travels in a circle.

d

Spin on the coin helps it keeps its balance.

Why does it look like the coin is speeding up at the bottom of the funnel?
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Terms of Use

How Can I Use This Resource?

0

Thank you for trusting MagiCore. Our mission is to create resources that support teachers and
promote student success. Please note that this resource is licensed for use by a single teacher in a
classroom setting. If you need to use this resource with more than one teacher and/or across multiple
classrooms, additional licenses are available at a discount. You can purchase additional licenses by
visiting your TPT "Purchases” page and then selecting "Download Additional Licenses” or by contacting
me at julie@magicorelearning.com.
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Good to Go

Use this resource personally or with your own children.
Use this resource in your own classroom with your
students.

Provide this resource fo your students to use at your
instruction.

Print and/or copy for use in your own classroom.
Provide printed pages to a substitute teacher with the
sole purpose of instructing your students.

Share with your students via a secure document portal
or electronic learning platform that requires individual
user verification and limits access to only the students
in your own classroom (e.g. Google Classroom).

Review this resource with others with the sole purpose
of recommending it to others for purchase, provided

you share one of the links below:

https://magicorelearning.com/
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Not O.K.

Share with others to use personally.
Share with others to use in another
classroom.

Print or copy any page(s) and distribute
them to other teachers or other
classrooms.

Publish or host online in @ manner where
any of the material is accessible to
anyone who is not a student in your own
classroom,, including but not limited to
personal, classroom, or district websites
that are accessible to the general public.
Use this resource commercially (e.g.
Outschool).

Publish, sell, or otherwise distribute this
product to anyone in manner inconsistent

with these terms of use.

https://www.teacherspayteachers.com/Store/Magicore

© Copyright 2022. All rights reserved. The unlicensed reproduction or distribution of this product is strictly prohibited. Permission is granted
to the original purchaser or licensee to make copies to use with students and/or to assign to students digitally providing it is only available to
students assigned directly to the purchaser. Placing this product in any manner that makes it accessible to the general public is strictly
forbidden. Commercial use, including but not limited to online or in person classes, is prohibited. Contact julie@magicorelearning.com for
commercial licensing information. Sharing without permission or hosting online in a public manner is a violation of the Digital Millennium
Copyright Act (DMCA). These terms may be updated at any time. You can see the most up to date Terms of Use at

https://magicorelearning.com/terms-of -use.
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Membership Opportunity!

If you love these resources and want access to
more, check out my membership opportunity
with the Core Kingdom Club.

Join my MagiCore Club waitlist!

MagiCore Club opens its membership doors twice a
year to offer teachers all the resources you love,
with a membership discount. You can also find
support through my custom learning plan.

Find out more https://magicorelearning.com/membership
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