PhET Tips for Teachers Moving Man

Tips for controls:

o Tryall 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. C o

» If you want to make specific graphs to represent motion as students might see in a . , .
text, like the ones shown on the right: use Pause, then set the parameters using the © /-|/
sliders, then press Play.

» If you are doing a lecture demonstration, set your screen resolution to 1024x768 so rrVelociu 0.2 m/s
the simulation will fill the screen and be seen easily. o |

» Use the controls on the bottom to Pause, Step, 1 . “
or Record and Playback the motion. You must TR @ > .
select Record before you start an experiment if e - ST s e
you want it saved. El :

* Onthe Introduction Tab, the === is grabbable in Playback mode to help student to
make sense of the man’s motion.

+ On the Chart tab, the vertical gray lines in the charts are grabbable in Playback mode to help
students to relate the Man's motion to the graphs.

» Under the Special Features menu, Mathematical Expression and Reverse axis are advanced
features. If the man stops at the wall, the function no longer applies, but is still visible.

Important modeling notes / simplifications:
» When dragging the mouse, samples are taken about 24 frames per second. Four samples are averaged
to set the position of the man character; this creates a slight lag between the mouse location and the
man location. To compute the velocity at time t-dt, a linear fit is made of the 3 points (t-2*dt, t-dt, t),
and the slope is identified. The acceleration is computed as the first derivative of velocity using the
same algorithm, not a direct second derivative of the position data. To compute integrals, such as
position from a specified velocity, forward Euler integration is used.

Insights into student use/thinking:

e The Tree and House are included to help you ask questions to which students can easily relate
like “Predict what the chart would look like if the man starts at the tree and moves toward the house
with constant velocity.”

= Some students may try to make changes while in the Playback mode and then hit Play; the sim will
not run until Record is selected.

Suggestions for sim use:

* We designed the motion sims to be used in the following order: Moving Man, Forces & Motion, then
The Ramp.

e Two related sims are Ladybug Revolution and Ladybug Motion 2D.

e Fortips on using PhET sims with your students see: Guidelines for Inguiry 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

e For activities and lesson plans written by the PhET team and other teachers, see: Teacher Ideas &
Activities
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http://phet.colorado.edu/phet-dist/publications/Teaching_physics_using_PhET_TPT.pdf
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Cosetrnl PhET nas yuurenei J{BMiKeHHEe YesI0OBeKa

CoBeTbI 10 3JIeMeHTaM YN PaBJIeHHUS:

[TommpoOyiiTe BCce paznuyHBIE BKJIAJKH B BEpXHEW YacTH CUMYISIUH. BKiaaku
MpeIHa3HaYeHbl IS TOT0, YTOOBI TOMOYb YUUTEISIM CTPYKTYPUPOBATh YPOKU WU =
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ot Position:

8.8 m

CACIaTb HUX COOTBECTCTBYIOIIMMHU BO3pPACTy, HUCIOJIB3Yysd TOJBKO HCKOTOPHBIC [ crar_J o

BKJIAJIKH. e /—|/

Ecmu BBl XO0THTE cO31aTh KOHKPETHBIC rpa(bmcn AT TPEACTABJICHUS IBUKCHUA

TaK, KaK ydaluecd MOI'yT BUACTH B TCKCTE, HAIIPUMEDP, TC, UTO ITOKA3aHbI CIIpaBa:

10 Velocity:

-0.2 m/s

ucnonb3dyiite Ilay3dy, 3areM yCTaHOBUTE MapaMmerpbl € MOMOIIBIO IOJI3YHKOB, I~
3aTeM HaxMuTe BocriponsseaeHue. "
Ecnu BBl IpOBOJUTE AEMOHCTPALIMIO HA JICKLIMU, YCTAHOBUTE Pa3pEIICHHUE dKpaHa -

Ha 1024x768, 9T00BI CUMYJISIIHS 3aMI0THIIIA BECh 3KpaH U Oblia JIETKO BUIHA. e[| pAccelefation: 3.0
% | @ co >
Hcnons3yiTe 351eMEHThI YIPABJICHUS BHU3Y, S &< 1 A
YTOOBI TPHOCTAHOBUTH, C/ACIIATH AT UK e e W \,) » . ,
~ | Playback < 4
3aMyucaTh U BOCIPOU3BECTH JBUKEHNE. BBl e

JIOJDKHBI BBIOpATh 3aInCh Mepe;] Ha4aioM
AKCIIEPUMEHTA, €CJI XOTUTE, YTOOBI OH OBLI
COXpPaHEH.

Ha Bxnanke BeeneHne MOXXHO MEHATh CKOPOCTh ITIPOCMOTpa™ ™ B peKuMe

BOCTIPOU3BEACHUS, YTOOBI TOMOYB YJallleMycs IIOHSTH ABUKEHUE YETIOBEKA.

Ha Bxmanke /lnarpaMMa BepTHUKaJIbHBIE CEPhIE TMHUM Ha qUarpaMMax JTOCTYIHBI IS
MIPOCMOTPA B PEKMME BOCITPOU3BEACHHS, YTOOBI TOMOYb yYaAIIIMCS COOTHECTH JIBUKEHHUE
YeJioBeKa ¢ rpadukamu.

B mento Crennanpapix OyHkunid MareMaTHueckoe BhIpaKeHHe (ypaBHEHHE BMKCHUS) U
OO6patHasi oCh SIBISIFOTCS PacIIMpEeHHBIMH (QYHKIMAMH. Ecn 4eoBeK oCcTaHaBIMBAETCS y
CTeHBI, QYHKIIHS OOJIbIIIe HE IPUMEHSETCS, HO BCE €IIe BUIHA.

Basknble 3aMe4aHusi 10 MOJCJTUPOBAHUIO / YIIPOILECHHS :

[Ipu nepeTackuBaHUK MBIIIN BHIOOPKU OepyTcs TpuMepHo 24 Kajpa B ceKyHy. UeThipe BEIOOPKU
YCPEIHSIOTCS, 9TOOBI yCTAHOBUTH MOJIOKEHNE CHMBOJIAa MaN; 3TO CO3/aeT HEOOIBIIYIO 3aIePIKKY
MEXKIy MECTOITOJIOKEHNEM MBIIIH U MECTOMOJIOKEHHEM Man. UToObI BEIMHUCIUTH CKOPOCTh B MOMEHT
Bpemenn t-dt, BeIONMHSETCS MHEHHAs moaronka 3 Touek (t-2*dt, t-dt, t) u onpemenseTcs HaKIOH.

Y cKopeHHe BRIYUCISIETCSI KaK IepBast IPOM3BOIHAS OT CKOPOCTHU C UCIIOIB30BAaHUEM TOT'O JKE
JITOPUTMa, a HE KaK IpsMasi BTOpas IPOM3BOHAS OT JAHHBIX O MECTONOJIOKEHUU. J{J1s BBIYMCIICHHS
MHTEIPaJioB, TAKAX KaK IMOJIOKEHHE 110 3aJaHHON CKOPOCTH, UCTIONB3YETCs MTPSIMOE HHTETPHPOBAHHE
o Jinepy.

pr}ll—lOCTl/l NNOHUMAaHUs, HCII0J1b30BAHUSA/MbIIILICHUS YYalluMHUCH:

JepeBo 1 10M BKIIFOUEHBI, YTOOBI TOMOYb BaM 33/1aBaTh BOMPOCHI, HA KOTOPBIE yYaIllnecs
MOTYT JIETKO OTBETUTH, Hanpumep: “IIpenckazate, kak OyaeT BHITIISAAETh AHATPaMMa, eCIu
YeJI0BEK Ha4YHET JABM)KEHUE OT JIepeBa U OyAeT JBUTaThCs K IOMY € TIOCTOSIHHOM CKOPOCTBIO”.
Hexotopsie yJaniyecs MOTyT HOIBITATHCS BHECTH U3MEHEHHUS B PEIKUME BOCITPOM3BEICHHS, & 3aTEM
Haxxatb Play; cumynsitop He Oyzer 3amyiieH, Ioka He Oy1eT BhIOpaHa 3armch.
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