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Non-obvious controls:

Try all the different tabs at the top of the simulation. The tabs are designed to help
teachers scaffold lessons or make lessons age appropriate by using only some tabs.

You can Pause the sim and then use Step to incrementally analyze.

The window size is not variable for this sim.

There is a bug that we have not solved with selecting Audio on one tab and then trying to
use the Audio on a different tab. When you change tabs, you may have to check,

uncheck, and then check again.

If you are doing a lecture demonstration, set your screen resolution to 1024x768 so the
simulation will fill the screen and be seen easily.

Important modeling notes / simplifications:

The volume observed by the Listener varies with distance except on the 2 Source Tab

On the 2 Source tab:

- The Audio gives the sound that the listener would hear. To see how the speakers

would sound, use the simulation Wave Interference, Sound tab.

- The nodal lines are easier to observe at high frequency

-The sound volume is not dependant on distance on this tab

On the Listening with Varying Air Pressure tab, the color of the air gets more dark as

the pressure decreases. So black represents a vacuum.

Insights into student use / thinking:

The Help! button on each tab will enable students to explore features that they might

not discover on their own. For example, on the Measure tab, the blue lines and ruler are
movable and can be used to help identify waves.

Suggestions for sim use:

For tips on using PhET sims with your students see: Guidelines for Inquiry Contributions and
Using PhET Sims

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

For activities and lesson plans written by the PhET team and other teachers, see: Teacher ldeas
& Activities



3ByK, coBeTbl PhET gns yunteneit

Pepaktop: Tpuw JlebneiH, nocnegHee obHoBneHMe 5 nioHA 2010 T.
ABTopbl: JlebneitH, Pug, MNepkuHc, nocnegHee obHoBAeHWe UOHbL 2010

HeoueBupaHbie 31eMeHTbl yNpaB/eHuUs:

MonpobyiiTe BCe pa3nnyHble BKNAAKN B BEPXHEN YacTU CUMYASALMU. BKNaaku npeaHasHavyeHbl Ans Toro,
yTobbl MOMOYbL YYUTENAM CTPYKTYPUPOBATb YPOKU WAW CAENaTb WX COOTBETCTBYIOLWLMMM BO3PaCTY,
NCNo/b3yA TOJIbKO HEKOTOpPbIE BKAAOKMW.

Bbl mMOXeTe NpUMOCTaHOBUTb PaboOTy CMMyNATOpa, a 3aTeM WCMONb30BaTb MOLIATOBbIA PeXMM AnA
No3TanHoOro aHaansa.

Pa3mep OKHa A 3TOro CMMYNATOPA He ABNIAETCA NepeMeHHbIM.

Ecnv Bbl NpoBOAWTE AEMOHCTPAUMIO JIEKUMWU, YCTAaHOBUTE paspelleHne 3KpaHa Ha 1024x768, uTobbl
aHMMaLMA 3aHMMaNa BeCb 3KpaH v bblia nerko BUAHa.

Bknapgku:

- Intro — BeegeHue.

- Measure — U3mepeHus.

- Two Sources — [1Ba cTouHMKa.

- Reflection — OTpaxeHue 3ByKa.

- Air Pressure — [laBneHune Bo3ayxa

dnemeHTbI ynpaB/ieHUA Ha BKAagKax:
- Frequency — YactoTa KonebaHui.
- Amplitude — AMnanTYyAa 3BYKOBbIX KOle6aHMA.
- Audio Controls — YnpaBneHue 3ByKom.
- Listener Audio — Cnywartb 3BYyK.
- Clear Waves — CTepeTb BOJIHbI.
- Wall Position — MosioXKeHne CTeHKMN.
- Wall Angle — Yron Hak/fioHa CTEeHKMU.
- Sound Mode — XapakTep 3ByKa.
- Continuous — HenpepbIBHbIN.
- Pulse — MmnynbcHbIN.
- Fire Pulse — Umnynbc.
- Air Density in Box — lNnoTHOCTb BO34yXa B Kamepe.
- Reset — C6poc.

Ba)kHble 3ameyaHuA N0 MOAENNPOBaHUIO [/ yNpoLLeHUs:

[POMKOCTb 3ByKa (BK/AtOYaeTcs KHOMKoOWM Listener), meHAeTcA B 3aBMCMMOCTM OT PACCTOAHMA, 3a
NCKAOYEHNEM BKNAAKN «2 UCTOYHMKa» («Two sources»).

Ha BKnagke «2 uctouyHuka» («Two sources»):

- AyanonpourpbiBaTtesib BOCNPOU3BOAMUT 3BYK, KOTOPbIA MOT Obl yC/bIWATL Y4EHUK. YTOObI YBUAETD, KaK
6yayT 3By4aTb AMHAMUKM NpU UHTEepdEpPEHLMMN BOIH, BOCMO/b3YyNTECh BKAaAKoM "Two sources ".

- Y3nbl nerye HabaoA4aTb NPU BbICOKOM YacToTe.

- FPOMKOCTb 3BYKa Ha 3TOI BKNAZKe He 3aBUCUT OT PacCTOSHMA.



Ha Bknagke «JlasneHne Bosgyxa» («Air Pressure») npu usmeHAloOWEmMcA JaBAEHUM BO3dyXxa LUBeT
BO3JyXa CTAaHOBMUTCA 6osiee TEMHbIM MO Mepe YMEHbLIEHUA AaBNeHUA. YepHbli LBeT CUMBOU3MPYET
BaKyym.

TpyAHOCTU NOHMMAHUA U UCMONBb30BAHUA YYALLMMUCA:

KHonka Momouwp (Help!) Ha Kaxkgol BKAagKe NO3BOMMUT yHAWMMCA M3Yy4uTb QYHKUMKM, KOTOPbIE OHM,
BO3MOXHO, He 06HApYKMAKN Bbl camocToaTenbHo. Hanpumep, Ha BKknagre Mamepenune (Measure) cuHue
JIVHWUM U IMHEKA ABAAIOTCA NOABUKHBIMU U MOTYT UCNO/Ib30BaTbCA ANA ONpesesieHnA BOJH.

PeKomeHAaLMm No UCMOIb30BaHUIO CUMYAIATOPA:

CoBeTbl Mo ucnosib3oBaHUto PhET sims ¢ BalMMWM y4yeHMKamu CM. B pasgene: PeKomeHgauuu no
Yy4acTUIo B ONpOcax M ucnosibzosaHuto PhET Sims.

MogennposaHue yCMnewHO WCNOAb30BaNOCb MPU BbINOAHEHUU AOMALIHUX 334aHUNA, HA NEeKUusx,
3aHATUAX B KNlacce Uan nabopatopHbix paboTtax. Mcnonb3ayite UX ANA 03HAKOMIEHWUS C KOHLUENUMAMM,
ONA N3YYEHUs HOBbIX MOHATUIM, 3aKPEnIeHuMa MOHATUIM, B KayecTBe HarnagHbix nocobuit ans
WHTEPAKTUBHbIX AEMOHCTPAUMA UAU C NMOMOLLbIO WMHTEPAKTUBHBLIX BOMPOCOB B Knacce. MNogpobHee
yuTaiTe B pasaene NpenogasaHue GU3MKKU C UCNONb30BaHUEM MoaennpoBaHua PhET.



