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Water Screen

Make waves with a dripping faucet. Adjust frequency and amplitude, and observe the effects.
BosiHbI Ha 8ode

Co30aesalime 80JIHbI C MOMOWbIO Kanaruw,e2o KpaHa (eKrntoyeHue 3e1EHoU KHOMKou).
Ompeeynupytme yacmomy u amnnumyQdy u Habnodalme 3¢hghekmabl.

a1 om ] YacTtoTta mn

Py aMnnutTyaa

min

|_I_L_1_Ln.l_l_1_l_| BOJHbI

Amplitude  ——
: o |

| (O Graph

162s
Bam

NMocnepoBaTtenbH
OCTb BOJIH Unun
OAWHOYHas BOrHa

Bupa cBepxy
nunu cooky ~—
N3mepeHune
i ANVHbI BOSHbI
e @O 3 9| " cropeeT
Waves Intro () C:]’)) PﬁEI'E

Sound Screen

Use a speaker to create a sound wave. Observe the sound wave as particles, waves, or both.
3eykoeas eosiHa

Ucnonb3ytime OuHamuk 05151 co3daHusi 38yKo8oU 80JIHbI. Habrirodalme 38yK0O8YH 8071HY 8 pasHOM
npedcmassieHuUU: Kak KosiebaHusi Hacmuuy, Kak 80JIHbI UsU, Kak U mo, u Opyaoe.
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Light Screen

Experiment with a laser and discover what determines the color of light.
Ceemoenble 80JIHbI
lMoakcrnepumeHmupytime ¢ nasepom u y3Halme, Ymo onpedesnissem ygem ceema.
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Model Simplifications

« The color of the wave maps to its amplitude (fully saturated color = peak at max amplitude; fully
saturated black = trough at max amplitude). The color-mapping is piecewise defined. Amplitudes
greater than zero linearly map to color values of 40%-100%, while amplitudes less than zero linearly
map to color values of 0%-40%. This was done to improve the appearance of the nodes in the \Wave
Interference sim, while maintaining balance between the apparent widths of the maxima and minima,

- Before the laser is turned on, the wave viewing window is black, suggesting that the light propagates
into vacuum. However, when the laser is running, black represents a trough.

« Due to the different time scales across the water, sound, and light screens, the next frame button will
advance time by a different amount in each screen.

« The boundaries of the wave viewing window are absorbing, but there are still some artifacts due to
internal reflections. This can result in some noise in the Screen.

« The patrticle view of sound can only support one frequency at a time. Changing the frequency will lead
to temporary misalignment between the particles and the wavefronts at the previous frequency.

HonyweHusi 8 Modenu

* L{eem s8osniHbl coomeemcmeyem ee ¢hase konebaHuMU (MOTHOCMbIO HaCbIUWEHHbIU Ueem = fuK npu

MakcumarbHoU amnumyoe; nosIHOCMbHK HaCbIUEHHbIU YePHbIU = ernaduHa rnpu MakcumasibHoU

amrnumyde). lNpomexxymoyHbie ghasbl A8/11I9€mcs KyCOYHO-onpedeneHHbIMU. HanpsxxéHHocmu

as1iekKmpuYecKoao noss 6osbuwe Hyrns nuUHelHo cOOmHocsimces co 3HadyeHusmu usema 40% -100%, e

mo 8peMsi Kak HarnpsXXEHHOCMU MeHbWe Hyrs TUHeUHO COOMHOCAmcs co 3HavyeHusmu ysema 0% -

40%. 3mo 6bio coeniaHo 01151 yyHweHUs1 8HewHe20 auda y3/108 8 CUMYISIMOpPE Mpu CoOXpaHeHuU

banaHca mexady suOUMbIMU WUPUHAMU MakCcuMymMo8 U MUHUMYMOS,

* [Meped sko4YeHUEM nla3epa OKHO MPOCMOoMmpa 80J1H CMaHO8UMCS YePHbLIM, YmMO 2080pUM O MOM,

umo ceem pacripocmpaHsiemcsi 8 sakyyme. OOHaKo, koa0a nasep pabomaem, YepHbIl usem

3ameuwjaemcsi Ugemom U3fieqyeHusl.

* M13-3a pa3nu4Hbix 8PEMEHHbIX WKasl Ha 3KpaHax 800bl, 38yKa U ceema KHorika criedyrueao kaopa
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b6ydem onepexamb 8peMsi Ha pasfiu4yHyto 8e/IUHUHY Ha KaxXO0M 3KpaHe.

* [paHuubl OKHa rpocmompa 80JIH o20Warom ux s3Hepauto, 0OHaKO 8ce ewe ocmaromcsi
Hekomopblie apmeghakmabl U3-3a 8HYMPEHHUX ompaxeHul. 3mo Moxem rpusecmu K HEKOMopPoMy
WwyMy Ha aKpaHe.

* [pedcmaerneHue Yyacmuy, 8 38yKO80U 80JSTHEMOXXem 00HO8PEMEHHO roddepKusamse MoJsibKO O0HY
yacmomy. MIameHeHue Yyacmomsl rnpueedem K 8peMeHHOMY paccoasiacosaHuto Mexo0y Yyacmuuamu u
80JTHOBLIMU (hpOHMamu Ha rpedbidywet Yacmome.

Suggestions for Use

Sample Challenge Prompts

- Compare water, sound, and light waves. What similarities and differences do you notice?

- How does changing the frequency and amplitude affect the characteristics of the wave? How are the
water droplet and speaker affected?

« Design an experiment to measure the speed of the wave. How does your measurement compare to
the accepted value of the speed of sound or light? How can you explain the discrepancies between
your calculated value and the accepted value?

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

PekomeHOayuu no npuMeHeHUr

lMpumepHbie 3adaHusi

* CpasHume 80r1HbI Ha 800e, 38yK0OBbIE U C8emo8bie 80s1HbI. Kakue cxodcmea U pa3nu4vus 8bl
3amevyaeme?

* Kak usmeHeHuUe 4acmomal U amrnaumyObl 8iUsiem Ha XxapakmepucmuKu 80/1HbI? Yem rnoxoxe
Kanarowul KpaH u OUHaMUuK?

* Paspabomatime akcriepumeHm 0115 U3MepeHUsi CKopocmu 8071HbI. Kak eawu uamepeHusi
COOMHOCSIMCS C MPUHSMbIM 3Ha4YeHUeM CKOpoCcmu 38ykKa usnu ceema? Kak ebl Moxeme 06bsiCHUMb
pPacxoxo0eHUs Mex0y 8alluM pacyemHbIM 3Ha4eHUEM U MPUHSMbIM 3Ha4YeHUemM?
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