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P h Ernps for Teachers Gravity Force Lab

In Gravity Force Lab students visualize the gravitational force that two objects exert on each other,
and adjust the properties of the masses to see how it affects the gravitational attraction.

B naboparopmm Gravity Force Lab yqerHuku Ha6/1104310T rPpaBUTaLMOHHYIO CiJTy, C KOTOPOY 4Ba Te/1a
AEUCTBYIOT APYr HA APYra, SKCIIEPUMEHTUPYIOT CO CBOUCTBaMM TEJ1, YTOObI YBUAETH, KaK OHU B/IUSIIOT
Ha rpaBUTALNOHHOE MPUTSIKEHME.
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Model Simplifications

e By default, the masses will maintain a constant density. If the mass is increased, the radius will
increase proportionally to maintain the density. If the simulation is in Constant Radius mode, the
radii of the masses will instead remain constant. If the mass is increased, the color of the mass will
darken to indicate its increasing density.

. The figures attached to the masses are displayed to help students
understand why the objects stay apart, despite their attraction. The
figure will lean further back to indicate that the force exerted by the :
mass it is holding has increased. However, the figure is massless
and does not contribute to the forces in the system.
Ynpowenne Mogesiin
* [To ymosnyaHmto tesia 6yayT rnojgAaepXMBAaTh MOCTOSIHHYO M/IOTHOCTL. Ec/in macca
YBEJIMYNBAETCS, paanyc 6yaeT yBe/IMYNBaThbCS MPOoropLNOHaEIbHO, YTOObI MOAAEPKNBATE
[/IOTHOCTb [1OCTOSIHHOU. EC/IN BK/THOHEH PEXUM TOCTOSIHHOIO paauyca, To pagnychl Tesa byayT
OCTaBaTbCsl MOCTOSIHHbIMU. EC/In Macca yBe/IMYNBAETCS, LUBET MAcchl MOTEMHEET, YTO YKa3bIBAET
Ha ee Bo3pacTaroLyyro rn/10THOCTb.
* Qurypsl, MPUKPENIEHHbLIE TE/IaM, OTOOPAXAIOTCS, YTOObI [TOMOYb YHYEHUKAM MMOHSTE, MOYEMY
OOBLEKTBI OCTArOTCH Ha MECTE, HECMOTPS Ha UX MPUTSKEHNE. DUrypa OTKMHETCS eLye AalibLue
Ha3af, 4YTobbl MOKa3ate, YTO Cu/id, AEUCTBYIOLLAS HA TE/I0, KOTOPYIO OHA YAEPKMBAEET,
yBesimyniack. O4HaKo urypa He UMEeET Macchl M HE BHOCUT BK/1GAa B CW/Ibl B CUCTEME.
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e Students need to measure distances from the center of mass, but we want them to discover this
on their own. If they use something else, like distance between outer edges, they should find that
their data doesn’t make sense.

e We encourage students to construct their own ideas through exploration, and have found that
referring directly to the “Universal Law of Gravity” may encourage some students to simply look
up the relevantinformation.

lMoHnmaHmne ncrnosib30BaHnsa yy4eHHKaMH

* Yyalymecs JOo/KHbI U3MEPSITH PACCTOSIHUS OT LJEHTPA MAcc, HO Mbl XOTUM, YTOObI OHN OBHAPYXXWIU

370 CaMOCTOSITE/IbHO. EC/in OHM UCTIO/IB3YIOT YTO-TO APYIrOE, HArPUMED PACCTOSIHNE MEXLAY BHELLIHUMM

KpasiMu, OHU [O/IKHbI OOHAPYXKXNUTb CAMOICTOSITE/IbHO, YTO UX [IAHHbIE HE UMEIOT CMbIC/IA.

* Mbi [100LYPAEM YHEHUKOB CO3/aBaTb cBoU COBCTBEHHBIE naen ryTem nccieqoBaHnsa 1 05Hapy)l(l4ﬂl4, 4710
obpatleHmne HEnOCPELCTBEHHO K "3aKOHy rpaButaLmm HblOTOHa" MOXET rnobyanTs HEKOTOPbLIX yHYEHUKOB
IPOCTO UCKaTb COOTBETCTBYIOLLYIO MHPDOPMALMIO.

Suggestions for Use

Sample Challenge Prompts

 Identify two ways you can change the amount of gravitational force that the objects experience.
How could you increase gravitational force using each factor? How could you decrease
gravitational force using each factor?

e If gravity is a force of attraction between objects, why aren’t objects like your pencil, being pulled
towards you? Explain your reasoning.

¢ Select two different values for mass 1 and mass 2. How does the force that the smaller mass
exerts on the larger mass compare to the force that the larger mass exerts on the smaller mass?

e Predict what happens to the gravitational force as the distance between the masses is doubled.

e Pick an independent variable to manipulate and design an experiment to determine what
happens to the gravitational force as this variable is changed. What do you observe?

e Design an experiment to determine the equation that describes the relationship between the
gravitational force and the masses of the objects and the distance between the objects. Plot your
data in Excel and explain how you chose an appropriate trendline.

See all published activities for Gravity Force Lab here.
For more tips on using PhET sims with your students, see Tips for Using PhET.

PekxomeHgaynu o npuMeHeHHro

lpnmepHbIe 3agaHnsa

* Onpegenure 4Ba criocoba N3MEHEHMS BETTMYNHBI MPABUTALMOHHON CH/Ibl, C KOTOPOU TEIA AEUCTBYIOT
APYr Ha Apyra. Kak MOXHO yBE/IMYNTL MPABUTALMOHHYIO CUITY, UCIIONL3YS KaXabivi akTop? Kak
MOXKHO YMEHBLUNTB PABUTALMOHHYHO CUITY, MCITO/Ib3YS KaXabivi pakTop?

o EC/ rpaButalms - 3T0 CU/Ia MPUTSIKEHNS MEXAY Te/lamu, TO M0YEMY TaKUE OOBbEKTHI, KaK Ball
KapaHgalil, He rputarnBaroTcs K Bam? OObSCHUTE CBOU PAaCCY)KAEHMS.

* Bblbepute 4Ba pa3/indHblX 3HAYEHUS 4/15 MAcCbl 1 n Maccel 2. Kak cu/ia, C KOTOPOU MEHBLUAS Macca
AEUCTBYET HA BOJIbLLYIO MACCy, COOTHOCUTCS C CUJIOH, C KOTOPOH BOJIbLLAS Macca AENCTBYET Ha
MEHBLLYIO Maccy?

* [lpegckasarts, YTo NPOM30M[ET C rPaBUTaLMOHHON CH/ION, KOrAa PacCTOSHNE MEXAY Telamu
YABOUTCA.

* BblbepuTe HE3aBUCHMYIO IIEPDEMEHHYIO 4/18 OrbITa U Pa3paboTante SKCEPHUMEHT, YTOOb!
OlPELE/INTB, YTO [POUCXOANT C MPABUTALNOHHOM CU/ION 1IPYU U3MEHEHMUN 3TON NMEDEMEHHON. YTO Bbi
Hab/ogaere?
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* Pa3pabotats IKCIEPUMEHT U151 ONPELE/IEHNS YPABHEHMS, OIMUCHIBAIOLLErO CBS3b MEXAY
rpaBUTALIMOHHOU CITON M MACCaMu OOBLEKTOB U PACCTOSIHMEM MEXAY 06bekTamu. [TocTpouTe rpagmk
Balumx faHHbIX B Excel n 0O6bsSICHUTE, KaK Bbl BbIOPa/N MOAXOLALLYIO JIMHUIO Pa@UKa.
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