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5-PS2 Motion and Stability: Forces and Interactions

5-PS2 Motion and Stability: Forces and Interactions

Students who demonstrate understanding can:

5-PS2-1. Support an argument that the gravitational force exerted by Earth on objects is directed down. [Carification Statement:

“Down" is a local description of the direction that points toward the center of the spherical Earth.] [Assessment Boundary: Assessment does not include mathematical
representation of gravitational force. |

The performance expectations above were developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Enineerin Practices Disciplinary Core Ideas Crosscutting Concepts

ammmmmam PS2.B: Types of Interactions Cause and Effect
Engaging in argument from evidence in 3-5 builds on K-2 * The gravitational force of Earth acting on an object near Earth’s * Cause and effect relationships are
experiences and progresses to critiquing the scientific surface pulls that object toward the planet’s center. (5-P52-1) routinely identified and used to explain
explanations or solutions proposed by peers by citing relevant change. (5-PS2-1)
ewdmuabomﬂnmmrdmdmmmu(s)
gpgo’rtanmmntwlmmm,dm,oramodd . (5
1

Connections to other Dds in fifth grade: N/A

Articulation of DCIs across grade-levels: 3.PS2.A (5-PS2-1); 3.PS2.B (5-PS2-1); MS.PS2.B (5-PS2-1); MS.ESS1.B (5-PS2-1); MS.ESS2.C (5-PS2-1)

Common Core State Standards Connections:

ELA/Literacy —

RLI5.1 Quote accurately from a text when explaining what the text says explicitty and when drawing inferences from the text. (5-P52-1)
RI.5.9 Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably. (5-PS2-1)
W.5.1 Write opinion pieces on topics or texts, supporting a point of view with reasens and information. (5-PS2-1)
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Cause and Effect
* (ause and effect relationships are
routinely identified and used to explain
change. (5-PS2-1)
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- Primary School (Grades K-2) Elementary School (Grades 3-5) Middle School (Grades 6-8) High School (Grades 9-12) |
.| PS2: Motion and Stability: Forces and Interactions
* When objects touch or collide, ¢ Objects in contact exert forces on each ather. | e Electric and magnetic {electromagnetic) forces can be * Newton's law of unwersal gravitation and Coulomb’s law provide
they push on one another and {3-pS2-1) attractive or repulsive, and their sizes depend on the the mathematical models to describe and predict the effects of

can change motion. (K-P52-1) o Electric, and magnetic forces between a pair magnitudes of the charges, currents, or magnetic strengths gravitational and electrostatic forces between distant objects.
of objects do not require that the objects be involved and on the distances between the interacting {HS-PS2-4}

In contact. The sizes of the forces in each objects. (MS-P52-3) o Forces at a distance are explained by fields (gravitational,

situation depend on the properties of the * Gravitational forces are always attractive. There &s a electric, and magnetic) permeating space that can transfer

objects and their distances apart and, for gravitational force between any two masses, but it is very energy through space. Magnets or electric currents cause

forces between two magnets, on their small except when one or both of the objects have large magnetic fiekds; electric charges or changing magnetic fields

orientation relative to each other, (3-PS2- mass—e.g., Earth and the sun. (MS-PS2-4) cause electric fields, {HS-PS2-4),(HS-PS2-5)

3),(3-P52-4) o Forces that act at a distance (electric and magnetic) can be * Attraction and repulsion between electric charges at the atomic
* The gravitational force of Earth acting on an explained by fields that extend through space and can be scale explain the structure, properties, and transformations of
object near Earth’s surface pulls that object mapped by their effect on a test object (a ball, a charged matter, as well as the contact forces between material objects,
toward the planet’s center. (5-P52-1) object, or a magnet, respectively). (MS-P52-5) (HS-PS2-8),(secondary to HS-PS1-1), [secondary to HS-PS1-3)

ST e <3 ST e <3 ST e <3 ST e L ST e L ST e L ST e > et - - L ST e <3 ST e L ST e L ST e : ST L -
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n Science Standards
The 18s30ns &3 Ztivities culinad n this Module are One Stap i 1 EETIng Prograssion toward reaching
he pardfonmnance expectalions Asted below. Addtonal BM)Q leasons and actadties will be required.

Speciic ConMections batwee the paformance expectalions, Uyee JdiMmansons, &M Cassroom aclivies
are articulales a1 Me beginang of every lasson

Impartant Note

The Qrags el and assoulaled perfinmance LEectstons, deciplngry comne e, Soros and
SNQTEAINg procticen, pred crosscutting concepts [danised Mraughout e moduie wera asfectod 10
Abgn with the Naet Genergfion Sciencs Standdeds. In Sassrocms using Deal oo stuls standands, s
mocuie ey fal within a ditferesst grodie Sand ang mary scidrese differsot stancands. Teactiers
shouid adapt this modues to meed focal and stale needa

Furthesmoee, fenches should adapt the moduls 10 extend studant eaming o sddSionsd geade
lerreds, performance e pectabions. discpinary core deas,. soorioe and erginesring prachoes, and
arossoutting conoapts to meat student needs.

The lesscns and activities In this module contribute toward buliding understanding of the following
angineering perfonmance expectations
SLETS ). Detne a simple cesign probism refiecting a need or & want that inciudes specified criteris
for success and constrarts On materiais, time, or cost
3.5 ETS 0. Genonata and compas mulipla posaiblo solutions 1o a prabieen Based on how well sach ia
Ibcly 1o maat tha oritana and constraints of the peoblom.
SS-ETS0 -5, Pran aned cary Out Ler 1esis 1 which variabies spe controlisd and faluns ponts s
consdernd % antify 8s0acts of a madel or prototype that can be improved,
The lesacns and activities In this module contribute toward buliding understanding of the following
physical sclance pariormance expectations:
5.FS0-1. Suppon and argument that the gravitational force exanad by tha Earth oo objects i diectad
down.

Dimmenskin * Fetnent

Asiding Questions and Defining Problems
o Dedins & simple design protien 1At can be solved Brough the deveiopment of an olyect,
1001, DrOCEsS, Of Syatarn andl Includen sevaral crderia Ior SUCCaaS And CoNstraints on
raledals, s o cosl
L L DS B Daveloping and Using Models
GETIHEEN TS »  Darvelop andor use modeis to describe and/or predict phenomens
2L ] Planning and Carmying Out Investigations
*  Flan and conduct an nvestigation collaboratively 10 produce cata 10 58rve 85 the basis tor
svidence, using falr tasts In which versbics are controlad and the rumber of trials Is
consderad.

Dwinapsnary
Cote ldens

Crosscuning

*  Generate and compare mulipe soltions to 2 problem taged on how wel hey meet the
Coliafd and corainiints of the Selign peoblam. ‘

* Ui inadentn o conairuct oF Support B saplirubion or Sasgn @ solition 1o & probles,

Engaging In Argumant from Evidence

*  SUpDOM pn arpument weh evidence, s, of & moaed,

Bz 0 Dow well $ch Onm Meets the 3peclnd caliris for sotos of Mow will sach tahes
e COnEMAINE K0 atOuM,

UTS1.8: Deveioping Possible Schuions

o Possantds on s pecthem should De camied out beloo g 10 iy & Mehson,
Testng a s0Uson Nvolves investigoting how well B performms under o mnge of iy

A whatover SIage, COTNTRNICOING with poan shout Droposed SHUBONS & o IMponat
it of P Sigh preches, nd shired s can Nde! 10 Ingrowd Solgra.

*  Tosts are ofen desigred 10 kdackily faikire points or ificulles. which supgest the slaments
ol & Sesagn that nedd 10 be ingrovad.

ETS1.C: Optimizing the Design Sclution

*  Diferart solutions need 10 be tested in order 10 Getarming which of them best sohes Te
protiem, Gan th Sriterie and Iha conslrants.

PS2.0: Types of Internctions

o Thegrintatons foece of Eath sfng on an olaect nie Eanhy surtace puls Bt olyect
oward fre planet's cemer,

Influence of Sclenos, Enginsaring, sad Technology on Sodlety and the Natural Word

*  Enginess improve saistng Inctnologies or GeweloD new 00e 10 Incrase theyr benefns,
Cocrithk hnorant NEhA. ind Mot seodi demands,

Cause and Etect

o Cause-and-effect relationships are routinaly idendtied, jeeted. and uted 10 expiain change,







EIAFARCH EXNTITICTION

CLIMATE CHANGE TOOLKIT
Infrared Energy

Standards

NGSS ESS3.D Global chmate change
NGSS PS4.B Electromagnetic radiation
Grade Level: Middle Scheol

ALIDRNCT
Infrared camera
8x10” picture frames (4)
8x10" sheet ot black plastic (1), clear plastic (1), glass (1)
Optional: microwave oven and glass or ceramic mug with handle

Overview

Energy is characterized by its wavelength, The clectromagnetic spectrum maps out a range of
energies from very short wavelength gamma rays (< 107" meters) to very long wavelength radio
waves (Imillimeter to 100 kilometers). Near the middle of this spectrum is the visible light that
we are most familiar with, Human eyes are energy detectors that are tuned to the wavelengths of
the vistble spectrum (390 1o 750 nanometds), While our eyes do not detect energy of shorter or
longer wavelengths we know how to build detectors to do just that. A standard “ear thermometer™
that vou might use to determine if'a child has a fever s a detector of infrared cnergy.

shorter wavelergeh

hgher frequancy

hgher energy
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A Day in The Life
of Satellite Tracking
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