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Intro Screen
Play with objects on a teeter totter to learn about balance.

BeedeHue
lNouepatime ¢ npedmemamu Ha Kaderssix, Ymobkl y3Hame 6osblwe 0 pagHogecuu merl.
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Balancing Act

Balance Lab Screen
Explore how to balance the plank using various objects, and determine the masses of mystery objects.

Jlabopamopuu pasHosecusi
Uccnedylume, Kak ypasHosecumb OOCKY, UCMOMb3Ys pasfiuyHble npedMemsi, u ornpedesnume maccy

Heu3eeCmHbIX meJl.
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Game Screen

Solve puzzles about balancing — add an object to balance the plank, predict the direction the plank will
move when the supports are removed, or determine the mass of an unknown object. As the level
increases, the challenges become more difficult.

UNepa

Pewatime 2051080510MKU 0 pasHogecuu - 0obasrsisiime mesia, Ymobbl ypasHogecumb OOCKY,
npedckasbiealime HaripasseHue 08uXxeHusi 00CKU, ko20a oropbl 6ydym ydarieHsbl, unu onpedesiume
maccy Heu3eecmHoz20 mena. 1o mepe nosbiweHuUs ypo8Hs 3adaqyu CmaHOBsMCs 8Ce C/I0XKHee.
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Balancing Act

Insights into Student Use

- Middle school students tend to put many objects on the board. The Intro Screen was added to help
simplify the investigation. It may be helpful to have a discussion about how position of a heavy object
can be used to balance a light one.

- The games are provided to help students build skills, some students toggle back to the first screen to
test their ideas and this seems helpful.

3ampyOHeHusi npu ucnosib308aHuUU y4YyeHuUKkamu

* Yyawuecs cpedHel WKOosibl CKITOHHbI Knacmb Ha O0CKYy MHO20 npedmemos. «BeedeHue» bbiro

0dobasrieHo, Ymobkl ynpocmums uccnedosaHue. Moxem 6bimb none3Ho ob6cyOume, KaK rosioxeHue

msixesio2o nnpedmema moxxem 6bimb UCMOIb308aHO Ol ypasHOBEWUBAHUS 1IE€2K020.

* Uepbi npedHa3Ha4YeHb! 0r1s1 mo2o, Ymobbl MOMOYb yYEHUKaM pa3g8umb Ha8bIKU, HEKOMOPbIE y4EeHUKU

nepeksYaromcesi 0bpamHo Ha repebili IKpaH, Ymobbi Mposepums c8ou udeu, U 3mo Kaxemcsi

MOIE3HbIM.

Model Simplification

» The pivot pointis slightly vertically offset from the center of mass of
the plank. This was done so that if the plank is in an unbalanced
situation (left) and then the student makes the total torque zero |
(right), the plank will level. In a centered pivot situation, a zero torque |

would not cause motion. // \\

< Object mass is considered to be centered and in the plank; the white
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line below the object shows the location.
- The Mystery Objects have varying mass which is not related to the size. We have refrained from
publishing the masses, upon the request of teachers.
- The Force vectors are shown as initiating at the base of the objects instead of from center of mass to
help beginning students build their own ideas easily.
HonyweHrus, npuHssmsie 8 modenu
* Toyka nogopoma HeMHO20 CMelW,eHa o sepmukasnu om yeHmpa macc 0ocku. Imo bbirio cdenaHo
0511 moeao, Ymobkl, ecru riaHka He Haxodumcs 8 pasHogecuU (criesa), a 3amem y4eHUK oenaem
Kpymsuwuti MOMeHm pasHbIM Hyrto (cripasa), rnaHka ebiposHsemcs. B omueHmpuposaHHoU mooersu
Hyrnesou Kpymsauwut MOMeHm He 8b1308em O8UXXEHUS.
* Macca obbekma cyumaemcsi UeHmpupoeaHHoU u Haxooumcs Ha docke; benas fnuHuUs noo
06BEKMOM MoKa3bigaem €20 MeCmorosIOXeHUeE.
* HeussecmHble mesia uMerom passiudHyto Maccy, Komopasi He cesidaHa ¢ padmepom. Mol
g8o3depxkanucb om uzdaHus "macc” rno npocbbe yyumened.
* Bekmophbl cus nokasaHbl Kak ucxodsujue om ocHogaHuUsi 06bekmos, a He om uyeHmpa macc, 4mobsbl
MMOMOYb y4eHUKaM J1Ie2Ko Cmpoumb c80U cO6CmMBeHHbIe uccriedo8aHus.

Suggestions for Use

Challenge Prompts

- Balance two objects with unequal masses.

« Predict how adding an object (or repositioning an object) will affect the motion of the plank.
« Design an experiment to determine the mass of a mystery object.

- Create a general rule to describe how the plank will tilt.

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

PexkomeHOayuu rno npuMeHeHuro

lNpumepHbie 3adaHus

* YpasHoeecumb 08a mesia ¢ HepasHbIMU Maccamu.

* [Npedckazameb, kak dobasrieHUe merna (unu U3MeHeHUe rosIoXKeHUs mersia) rnoenusiem Ha 08uXXeHue
0OCKU.

* Paspabomameb 3kcriepumMeHm 01151 orpedesieHuUs Maccbl HEU38€CMHO20 meria.

* Co3dalime obuwee npasursno, onucklearujee nogedeHue 00CKU.
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