PhET Tips for Teachers: Buoyancy

PhET cosemut 01 yuumeneii: nnomnocmo u niagyuecmo

Tips for controls:
e Both scales and blocks can be moved.

e You can put the blocks in the water. If an object floats, you can hold it under water to measure its
volume.

e Use the scale and the volume of water displaced to calculate the density of the mystery objects.

e Select same mass, volume, or density to compare and contrast the buoyancy of two blocks.

e Turn on the forces and drag the object below the surface to see how the buoyancy force changes.

e You can switch from water to oil using the buttons at the bottom of the Intro tab. In Buoyancy
Playground tab, there is a continuous slider for fluid density.

e The scale in the fluid can be moved
e There are more controls in the “Buoyancy Playground” tab.

e If you are doing a lecture demonstration, set your screen resolution to 1024x768 so the simulationwill

fill the screen and be seen easily.

Ynpaenenue:

* Mootcno nepemewjams Kax 6ecbl, Max u py3ol.

* Buvl Modiceme nonoxcums 2py3svl 6 600y. Ecau meno niasaem, bl Modceme 0epicams e2o noo 80001, Ymoodvl usmMepums e2o

obvem.

* Ucnonwsyiime macuumab u 06vem 8blmecHeHHOU 800bl, YMoObl paccyumams niomHOCMb HeUu36eCmMHbIX meil.

* Bvibepume 00UHaKo8y1o maccy, 06vem uiu nAOMHOCb, YMoobl CPASHUMb NAABYHECTb 08X 2PY308.

* Bramouume « Cunvi» u noepy3ume meio NOIHOCMBIO 8 HCUOKOCHIb, YMOObl Y8udemy, Kax usMeHsaemcs cuna Apxumeoa.

* Bui mooiceme nepexmouumscs ¢ 800bl HA MACLO € NOMOWBIO KHONOK 6 HUdiCHell yacmu éxkaaoku INtro. Ha smoii sce exnadxe

ecmy HenpepvleHblll NON3YHOK O NAOMHOCTU HCUOKOCTHU.

* [lxana 6 arcudkocmu moicem Ovimv nepemewyena

* Ha sxnaoke “ucposas niowadxa niagyvecmu’” ecmy euje HeCKOAbKO dIEMEHMO8 YHPABNIEHIU.

* Ecu 6bl npogodume deMoHCmpayuio iekyuu, ycmanosume paspewenue sxkpana na 1024x768, umobwr cumynsyus

3aNOIHUNA 8eCb IKPAH U ObLIA 1e2KO BUOHA.

Important modeling notes / simplifications:
e For named objects in the drop-down menu, mass changes volume to keep density constant; for "My
Block™, mass changes density.

e There is a drag force when the block is moving through the water, but we do not show it. It is
confusing to students and is not necessary for understanding buoyancy.
e We purposely left out the density of water on the slider, since we saw that it caused students to

engage more with the sim.
Baosicuvle npumeuanus K MoOeauposanuio 0Onywenus:
o Jl1s UMEHOBAHHBIX Mel 8 PACKPLIBAIOUWEMCS. MEHIO UBMEHEHUE MACCHL UBMeHsiem 00beM, Ymobbl COXPaAHUMb NOCMOSHHYIO
naomuocms; 05 "moe2o onoxa" usmenenue mMaccol usMeHsem nioOmHOCMb.
* Cywecmsyem cuia conpomueneHus, Koeoa mejio 08UiICemcs 8 600e, HO Mbl ee He noKaszvleaem. Imo cousaem ¢ moJKy
VUEHUKO8 U He S8IAemCs HeOOX0OUMbIM OJisk HOHUMAHUS NIAGAHUS MEJL.
* Mol HamepeHHO onycmuniu RIOMHOCHb 800bL HA ClAldepe, MAK KAaK GUOeIU, YMO 3MO 3ACMAGILI0 YHEHUKO8 O0abluLe
BAHUMAMbCSL C CUMYTISTIMOPOM.

Insights into student use / thinking:
e Students do not need to be told to put the block in the water; it is often their first move.

e Students notice that the buoyant force equals the block’s weight when the object is floating.

e Comparing two blocks at a time helps students notice the important ideas about buoyancy.

e Some students notice that when objects float, they displace their mass, but when objects sink, they
displace their volume.

e Students learn that density is what determines whether an object sinks or floats.
Ilonumanue ucnonvzosanusn YUECHUKOB:
* Vyenuxam ne HYJICHO co60punty, umoObl OHU NOJIONCUTIU EO 8 60())/,’ Yacmo Mo OHU Mo 0eaIOm CaMu.
* yuawueca 3amevaroni, umo apxwwec)oea cuna pasHa eecy meid, K020a mesio niasaem.
* CpaeHeHue ()ny meJjl cpa3y nomoeaem Y4YeHUKaAmM 3dMemumsb 6AiiHCHblE YCI06US NIABAHUSL MeJl.



* Hekomopbze YUYeruKku samevarom, 4mo Ko2oa mena njuaaearont, OHU 6blIMeECHAIOMmM JHCUOKOCb 8 3ABUCUMOCTU 0N CBOeIl
Mmaccevl, HO Ko2oa mena MOHYmM, OHU 6bIMECHAIOM ofcudecmb 6 3ABUCUMOCTIL OM C80€20 00béMA.

* ygau;uec;z Y3HAaom, 4mo njiomHocnms - 5mo mo, 4mo onpe()eﬂ;zem, moHem meJjio ujiu niasaem.

Suggestions for sim use:
e For tips on using PhET sims with your students, see: Guidelines for Inquiry Contributions and
Using PhET Sims.
e The simulations have been used successfully with homework, lectures, in-class activities, or lab
activities. Use them for introduction to concepts, learning new concepts, reinforcement of concepts, as
visual aids for interactive demonstrations, or with in-class clicker questions. To read more, see:_

Teaching Physics using PhET Simulations.
e For activities and lesson plans written by the PhET team and other teachers, see: Teacher Ideas &
Activities.

IIpeonosicenusn no UCHOIL3IOBAHUIO CUMYIAMODA.

* Cogemul no ucnoavzosanuio PhET SimMS co ceoumu yuenuxamu cm. B pazoene: Pykosoocmeo no npogedeHuio onpocos u
ucnonwvzosanuio PhET Sims.

* Mooenuposanue yCneuno ucnoib308a10Cs NPU GblNOJHEHUU OOMAUWHUX 3A0aHUL, TeKYUll, 3aHAmMull 6 Kiacce uiu
nabopamopuwix pabom. Hcnonwssytime ux 0iisi O3HAKOMACHUS C UOESIMU, U3YHEHUsL HOBbIX 3HANHUL, 3aKPENIeHUs 3HAHULL, 8
Kauecmee Ha2nAOHbIX NOCOOULL OISl UHMEPAKMUBHBIX OEMOHCIMPAYULL UL C NOMOUbIO 80NPOCO8 6 Kaacce. I1o0pobHee
yumaiime 8 pasoeie: npenodasanue Gu3uKu ¢ ucnov3osanuem moderuposanus PhET.

* O Meponpusmusax u NiaHax ypokos, Hanucauuwvix komanoou PhET u opyeumu yuumensmu, cm.: udeu u meponpusmust
yuumernetl.
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