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Annomayus

CraThsl MOCBSIIEHa IBAANATIIICTHEMY IOOMICIO MIPOBEACHHMS TIEPBBIX MEXKIYHAPOAHBIX HHTCPHET-OIUMITHA] 10 (BH-
3WKe, OpraHU30BaHHEIX (Qu3nUecknM (akyapTeToM HOBOCHOMPCKOro rocylapCTBEHHOTO YHHBEPCHTETA, B KOTOPBIX
yuacTBoBasH crapiueknaccHuky Poccun u CHIA. B Te ronsl Ha pyOeske CTONETHI, 0CTaBajIoCh ellie HECKOJIBKO JIET 10
MOSIBJICHUS NOMYJISIPHBIX COLIMAIBHBIX CETEeH, a TakkKe He CyIICCTBOBAJIM HBIHE LIMPOKO U3BECTHBIE MECCEHIKEPHI.
[lo 3Toif mpuyMHE NPOBEAEHHE TaKUX COPEBHOBAHHMH OBLIO COBCEM HE MPOCTOW 3a/1adeil Kak B OPraHH3allMOHHOM
IUIaHe, TaK U B IUIaHE TEXHUYECcKoi peannsanuu. Kpome Toro, 66110 HEOOXOIUMO MPEOJONETh MPEMATCTBUE, CBSI3aH-
HOE ¢ OOJIBIIMMH Pa3IHYUsIMU B 00pa30BaTeIbHBIX MPOTrpaMMax U Pa3HBIM YPOBHEM IIKOJIBHOTO IPENogaBaHus (u-
3uku B Poccun u CIIIA, a Takxke ¢ HaIMYHEM S3BIKOBOTO Oapbepa MEXKIy yJacTHHKaMU COpeBHOBaHMI. Bee atu mpe-
IIATCTBHS OBUIM YCIENIHO IPEOJIONEHBI COBMECTHBIMH YCHIMSMH POCCHHCKOTO M aMEPUKAHCKOTO OPraHU3allMOHHBIX
KoMuTeToB. B pesynbrate, B 1999 r. ObUIN IPOBENEHB COPEBHOBAHUS B paMKax JIBYX ropojoB: HoBocubupck u Can-
[uero, a 8 2000-M — B pamkax ceTH U3 4eTbipex roponos: HoBocubupck — Cankr-IlerepOypr — Can-/Iuero — Cuati.
Cnenyer 0co00 NOAYEPKHYTh, YTO BeCbMa MPOIYKTHBHON OKa3anach HJes MPOBOJUTH COPEBHOBAHUS MEXKIy KOMaH-
JaMH, KOTOpPBIE COCTABJICHBI M3 PAaBHOTO YHCIA POCCHHCKUX M aMEPUKAHCKUX IIKOJIBHUKOB, OOIIAIOLIMXCS MEXIY
co00ii ¢ MOMOIIBIO MPSIMON BUIEOCBSA3H. DTO TO3BONMIO BEIPOBHATH IIAHCH KOMaH]] Ha MOOEMy M 3aMEHUTh MEXHa-
IMOHAIEHOE CONIEPHUYECTBO TECHBIM COTPYIHMYECTBOM B PaMKaX KOJJIEKTHBA HHTEPHAIMOHAIFHOH KoMaHAbl. Kom-
TUTEKTHI OJIMMIIMAIHBIX 3a/ad OBUIH MTOJTOTOBJICHH! KaK B (hopMe OOBIYHBIX, MMCBMEHHBIX 3a/IaHNil, Tak U B OopMe BU-
JICOKITHIIOB, COJEPIKAILINX JAEMOHCTPALUIO (DH3HIECKOTo OIbITa. Bumeopsa, 1eMOHCTPHUPYIONIMI BEIIIOIHEHUE OMBITA
1o (u3MKe, yIa4HO BIMCHIBAICS B pPELICHME MPOOJIeMBI IIPEOJOICHUs SI3bIKOBOTO Oaphepa. be3ycnoBHO, B momHOM
Mepe ObLI HCHOJIB30BaH MHOTOJISTHHH ONBIT, HakomieHHbH B HI'Y mpu mpoBeaeHHH BCECHOMPCKHX OJIMMITHAL
Y BCTYITUTENIBHBIX 9K3aMEHOB M0 (u3MKe. B NpHaokeHNsX K JaHHOI cTaThe, Mbl NPEICTABUIIM COJCPIKaHUE 3aTaHul
JUISL y9aCTHUKOB OJIMMITHA]I, @ TAKXKE OTKJIMKH OTEYECTBEHHOW M aMEPHUKAHCKOH MPEecChl HA OTMCAHHBIE COOBITHSI.
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Abstract
The article is dedicated to the twentieth anniversary of two Internet physics olympiads organized by the Physics De-
partment of Novosibirsk State University, in which senior pupils from Russia and the USA participated. For the time
when before the advent of popular social networks there were a few more years when the currently popular messen-
gers were not yet widespread, the organization of such competitions was technically and organizationally far from
a trivial task. It was also necessary to overcome the problem of different programs and different levels of school phys-
ics teaching in Russia and the USA, as well as the problem of the language barrier. All these tasks were successfully
solved by the joint efforts of the Russian and American organizing committees, and in 1999 the competitions Novosi-
birsk — San Diego and in 2000 Novosibirsk — St. Petersburg — San Diego — Seattle were held. A successful invention
that allowed equalizing the chances of teams and replacing interethnic rivalry with cooperation was the idea to hold
competitions between international teams, consisting of an equal number of Russian and American schoolchildren
communicating with each other via direct video communication. Sets of tasks were prepared for the olympiads, both
ordinary, written, and video clips with tasks-demonstrations. The latter have been particularly successful in resolving
the problem of the language barrier. The great help in conducting these two Olympiads was the many years of experi-
ence gained by NSU during the All-Siberian Olympiads and the idea of the demonstration tasks used in entrance ex-
aminations at the Physics Department of NSU. We present in this article both the content of the tasks of the Olympi-
ads and the responses of the domestic and American press to the events described.
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BBoanble 3aMeuyanus

Becnoii 2019 r. ucnonnunocs 20 ner ¢ gatel npoBefaeHust I[lepoil poccuiicko-aMmepuKaHCKON
uHTepHeT-onumuasl mo ¢usuke (First USA / Russian Internet Olympiad on Physics) mis Bbimy-
CKHBIX KJIACCOB CpemHel KOl [IpoBeneHne Takol OMMMMHAABI IJsl CTapUICKIACCHUKOB OBLIO
npeanoxeno B Hosiope 1998 r. B HoBom Oprnieane Ha exerogHoit koHpepenunn OtaeneHus: GU3HKHu
1a3mMbl AMepukaHnckoro gusudeckoro obmectsa (Plasma Physics Division of APS) B xome 6ecenp
Bbopuca A. Kuszesa (3aBenyromniero kadeapoit obmeit ¢pusuxu ¢pusdaxa HI'Y) ¢ Kapon JJanusiacon
u Pugapnom JIu (Carol Danielson and Richard Lee from General Atomics) npu yuyactun J[»oHa
Bunca u3 Jlenmapramenra suepreruxu CIIHA (John Willis of the U.S. DOE). OcHOBHBIM TIpernsiT-
CTBHEM K MPOBEICHUIO 3TOW OJMMIHNAJBI ObIJIO TO, YTO MIKOJBHBIC MPOrpaMMbl 110 ¢usuke B Poc-
cutickoit ®eneparuu u CIIIA pagukaibHO OTIWYAIHUCH IO TIIYOMHE MPOHUKHOBEHUS B M3Y4YaeMBIi
IpeaMeT M IOCIEA0BAaTEeIbHOCTH HM3JIOKEHHS 00pa3oBaTeNbHBIX MaTepuaioB. Hampumep, TOIbKO
B HEKOTOPBIX crenuann3upoBaHHbIX mikonax CIIIA ommcanne ¢pu3zndeckux 3aKOHOB B paMKax 00-
pa3oBaTeabHON MPOrpaMMBbl MPOBOAMIIOCH C MPUMEHEHHNEM MIPOCTHIX MaTeMaTHUYECKUX BBIPAKEHUH.
Oco3zHaBast 3T0 00CTOSTENBCTBO, IPUHSIIN PELICHHE: CO3aBaTh 0ObEINHEHHBIE POCCUIICKO-aMepu-
KaHCKHE KOMaH[Ibl, COCTABJICHHBIE U3 OJMHAKOBOI'O YHCIA POCCHUMCKUX M aMEPUKAHCKUX CTaplie-
KJIACCHUKOB. JTO 00eCIeunBaio PAaBEHCTBO BO3MOXXHOCTEH ISl KaXKIOW M3 YYaCTBYIOIINX KOMaH]I,
a TaKkKe CrocoOCTBOBAIO Pa3BUTHIO MApTHEPCKMX KOHTAKTOB MEXKAY CTapLICKIACCHUKAMH JBYX
CTpaH.
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IlepBasi HHTEPHET-0IMMIINAAA 110 (PU3HKE

[epBas onuMmnuana Ovia mpoBeaeHa 8—9 ampenst 1999 r. mpu ydacTun Tpex MeKAyHapOIHBIX
KOMaH], KaXJasi U3 KOTOPBIX ObUIa COCTaBJCHA M3 CTAPIIEKIACCHUKOB — MPEICTABUTENICH LIKOJ
HoBocubupcka n Can J{pero. MckimounTeIbHO BaKHOH OCOOCHHOCTHIO STHX HHTEIIICKTYaTbHBIX
COpPEBHOBAaHMH OBUIO UMEHHO TO, UYTO KaXKJIas U3 TPeX KOMaH] MpeACTaBisiia co00i 00beMHEHHBIH
KOJJIEKTUB, COCTABJIEHHBIN U3 4-X POCCHUICKUX M 4-X aMEPUKAHCKUX IIKOJBHUKOB. OTH JBE IMOJIO-
BUHBI OOBEAMHEHHON KOMAaH[bl, COCTOSIIEH U3 BOCBMH YEJIOBEK, BBINOJIHIM 3aJaHue U3 6-TH 3a-
71ad B YCJIOBHUSAX TECHOTO OOIIEHHUS C MCIIOJIb30BaHUEM HHTEpHET-TexHoJorui. C poccHuiickoi cTo-
POHBI B COCTaB TpeX KOMaHJ BOIUIM CTapIIEKIACCHUKH TpeX IKon ropoxa HoocubOupcka.
B xomanny Ne 1 Bxoannu ydamuecst ¢pusuko-maremaruaeckoi mxonsl npu HI'Y (CYHL), B ko-
manay Ne 2 — yyamuecst rumHazuu Ne 1 (LlentpanbHsiii paiion r. HoBocubupcka), B komanmay Ne 3 —
yuamuecs rumuasun Ne 3 (Coserckuii paiion r. HoBocubupcka). B cBoto ouepesipb, ¢ aMepHuKaHCKO
CTOPOHBI B COCTaB 3TUX TPEX MHTEPHALMOHAIBHBIX KOMAHJ]| BOLUIMA BBITYCKHUKH 5-TH IIKOJ, pac-
MOJIOKEHHBIX Ha TeppuTopuu ropoja Can Jluero. 3nech clielyeT OTMETUTh, YTO B TE€UEHHE OJTHOMU
HEJENH /10 Hadala COPEBHOBAHWU ydallMecs, BXOIINE B COCTaB Ka)XJO0H HMHTEpHAIMOHAIHLHON
KOMaHJIbl C POCCHHMCKON M aMEpHUKaHCKOH CTOPOH, BEJIM MHTCHCUBHOE OOIIEHHE MEKAY Co00il 1Mo
KaHaJIaM CBSI3H, KOTOPbIE 3aTeM OB UCIOJIBb30BaHbl UIMU P COBMECTHOM PELLICHUH 3334 B X0/
COpEBHOBaHMS. B TedeHme 3TOW HeMenw TPEHWPOBOK IO OOIICHHWIO HA aHTJIMICKOM SI3BIKE COCTaB
koMmaHpl Ne 1 ObUT HECKONBKO pacIIMpeH Kak ¢ POCCHUCKOW (5 4eloBeK), TaK U ¢ aMepUKaHCKOH
CTOpPOHBI (7 YesoBeK). ITO HAILIO OTpakeHHe Ha (poTorpadusx Tpex HHTEPHAIIMOHATIBHBIX KOMaH/
(puc. 1). Bo Bpems copeBHOBaHmii komaHza Ne | mMmena B cBoeM cocTaBe 8 oOydarommuxcs (Io
4 yenoBeka C KaXJI0i CTOPOHBI), KaK U JIBE JpyTHe HHTepHAIlMOHATbHBIE KOMaH IbI.

3amaHue AT 3TOW MHTEPHET-0JIMMIIMAABI OBIJIO COCTABICHO MPOrPAMMHBIM KOMHTETOM, 00pa3o-
BaHHBIM M3 NIPEICTaBUTENEH NIMEHHO TeX TPeX CPeaHEe00pa30BaTEIbHBIX IIKOJI, YHalIHecs: KOTOPhIX
BXOJWJIH B COCTaB COPEBHYIOIIUXCS KOMaHJ[ C POCCHICKOHW cTopoHbl. Ha puc. 2 mpencrabiieHa
¢dororpadus, moyueHHass BO BpeMsi pabO4ero 3aceaHusi 3TOr0 KOMUTETa. 37ech ke, HECKOIbKO
npasee GoTorpaguu NporpaMMHOro KOMUTETA, pejcTaBieHa ¢pororpadus npogpeccopa b. A. Kus-
3eBa, KOTOPBIH BEIET Pa3rOBOP C aMEPUKAHCKUMHE KOJUIETaMH HETIOCPENICTBEHHO BO BpEMS TpOBe-
JIEHUSI COPEBHOBAHUS C ULEIbIO KOOPAWMHALMU AEHCTBUN MEX]y OpraHM3aTopaMU C POCCUUCKOMN
U aMEPUKAHCKOU CTOPOH.

B 3amaHuy, BBIJAHHOM Y4aCTHHUKaM JAaHHOTO COPEBHOBAHUS, COAEPKAIOCH MIECTh 3aa4, TEKCTBHI
KOTOPBIX TPEACTABIICHBI B MPIJIOKEHUN | W COMPOBOXKIEHBI PEIICHUSIMH, YTO MO3BOJIAET YHTATE-
JSIM JTAaHHOW CTaThbM OLIEHUTDH JOCTYIHOCTH PEIICHHs BCEro 3aJaHusl Ha 0aze 3HaHWUHU IIKOJBLHOM
nporpaMmsl. IIpu BBICTaBIEHNH MONHOTO 4Kcia 0auioB, HAOPAHHBIX KaXKIOH M3 TpeX KOMaHJ 110
pe3ynbTaTaM BBITIOTHEHUS UMM TPEIOKEHHOTO 3aJaHMsl, TPOrPaMMHBIN KOMHUTET OIICHHWBAJ pe-
3yJbTAT pelleHus KKA0H U3 3a7a4y B 0aJuiax B 3aBUCUMOCTH OT TOTO, HACKOJIBKO TIPE/ICTaBICHHOE
KOMaHJIOH pelieHre CMOTJIO MPUOTU3UTHCS K JOCTHKEHUIO COOTBETCTBYIOIIETO 0TBeTa. 1o pe3ynb-
TaTaM TPOBEPKH NPEICTABICHHBIX KOMaHAAaMH{ DPELIeHWH NEepBOE MECTO B COPEBHOBAHHWH 3aHsIa
koMaHaa Ne 2, B KOTOPYIO C POCCHIICKOW CTOPOHBI BXOAMJIM yuamiyecs ruMHa3uu Ne 1, BTopoe Mme-
cTo ObUIO mpUCyXkaeHo koManae Ne 3, Bkitouatomield yyamuxcsi riMHa3uu Ne 3, ¥, HaKOHeLl, TPEThe
MecTo 3aHs1a komanaa Ne 1, cocrosmas u3 yuamuxcst CYHLI.

[IpoBenenwne [lepBoii HETEPHET-OTUMIIHA Bl ITKOIFHUKOB BHI3BAJIO OOJIBIIION HHTEPEC KaK POC-
CUICKHX, TAK aMEPUKAHCKUX CPEJICTB MacCOBOW MH(popMaIuu (CM. MPUIOK. 2 ¥ 3) U HAIILJIO OTpa-
JKEHHE B HHTEPHET-COOBIMEHnH . B mpuiox. 3 Ipe/cTaBIeH OMH U3 IPUMEPOB My GIHKALIMHI
00 OnnMmnuazne B aMepruKaHCKOIl pecce, a IMEeHHO cTaThs B razere 1he Daily Californian.

! https://www.aps.org/publications/apsnews/199908/internet-olympiad.cfm
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First USA/Russian Internet Olympiad on Physics
8an Diego - April 8, 1999 Siberia - April 9, 1999

Team 2 - First Olympiad Winners
U.S. Members

Russ

L e

U.S. Members Team 1

Puc. 1. Komanns! — ygactauns! [lepBoi nHTepHeT-onuMnuansl. O0beIMHEHHBIE POCCHICKO-ame-
PHUKaHCKUE KOMaH[bl IPEJICTABIECHBI B IIOCJIEA0BATEIBHOCTH CBEPXY BHU3 B COOTBETCTBUU C 3aHS-
TBIMH MECTaMH 110 UTOTaM COPEBHOBaHMUS

Fig. 1. Teams — participants of the First Internet Olympiad. The united Russian-American teams
are presented in a sequence from top to bottom in accordance with the occupied places following
the results of the competition

ISSN 25419447
Cubumpekuit douanueckmin xypran. 2020. Tom 15, Ne 1
Siberian Journal of Physics, 2020, vol. 15, no. 1



112 YuebHo-MeToanueckoe obecreveHne npPenofaBaHmus dousmnku

) Originator of US/Russian Olympiad
Members of the Russian Program Committee

(left to right): Yurii Bashkatov, Educator of Gymnasium #3;

Anatolii Trubachev, Educator of SPM;

Andrey Arzhannikov, Professor NSU, Chairman;

Ivan Vorob’ev, Associate professor of SPM;

Idris Agliulin, Educator of gymnasium #1

Man standing behind Arzhannikov, is Alexander Ershov, Associate Professor of SPM

Boris A. Knyazev

Puc. 2. Ilporpammuslii oprkomuteT [lepBoii HHTEpHET-0IMMIMAIBI C POCCUHCKOI CTOPOHBI
Fig. 2. Program Committee of the First Internet Olympiad from the Russian side

Bropasi nHTepHeT-0IUMIIMAAA N0 PU3MKe

Bnaronaps mmpokoMy pacrnpoctpanenuto nHdopmanmu o [lepBoii nHTEpHET-ONMMMIIMAAE 110 QH-
3MKE Ha y4acTHUe B MHTECPHET-OJIMMITHAJIC CIICAYIONIETO rojia MOJAN 3asBKY IPEICTABUTENHN KO
yke u3 yetbipex ropozos. Hapsay ¢ HoBocubupckom u Can Jlpero kK y4acTuio B OJIMMITHAJIC MPH-
coenuaminchk Cankr-IletepOypr (yueOnsiid ueHTp akaaemuka K. . Andépora) u Custa (puc. 3).
B sTOM, BTOpPOM, COPEBHOBAaHMH y4YacTBOBAJO BOCEMb MHTEPHALMOHAJIBHBIX KOMAaHI, COCTaBJICH-
HBIX M3 YYalUXCsl POCCHUCKMX W aMEPHUKAHCKUX IIMKOJ. B KaXIyro KOMaHJy BXOJWIN IO OJHOM
mkose u3 Poccun n u3 CLA. Cxema, o KOTopoii Obliia opraHiu30BaHa COBMECTHast paboTa IIKOJIb-
HHUKOB, BXOJSIIMX B OJHY MHTEPHALMOHAJIbHYIO KOMaHIy, IPH PELICHHWH 3a/ad, a TaKXkKe cxema
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B3aPIMO,I[CfICTBHH YETBIPEX CYﬂeﬁCKHX KOMaH[, pa60TaBnmx B YCTBIPEX ropoaax,Io OLECHKE Ka4yec-
CTBa p€iiC€Hus 3a1a4, IPCJIOKCHHBIX B 3aJaHNH, HAIIJIK OTPaXCHUE HAa PUC. 4,

Souvenir
San :giego, C;a’i,fornia
Seah‘!e, Wasl\ing’ron

Né’vosibivsk, Russia
5t. pe’rewsbuvg, Russia

San Diego/Seattle Novosibirsk/St. Petershurg
April 27, 2000 April 28, 2000

|

Automatic
Distribution

Puc. 3. Uetslpe ropoja U3 AByX CTpaH — y4acTHUKU BTOpoil nHTEepHET-0NMMMINa bl
Fig. 3. Four cities from two countries — participants of the Second Internet Olympiad

3amgaun U1 JAaHHOM OJIMMITHAJIBI OBUTH COCTaBJICHBI POCCHICKUM ITPOTPAMMHBIM OPTKOMUTETOM
M COTJIaCOBAaHbI C aMEPHKAHCKUMH KOJUIETaMH Ha MPEAMET COOTBETCTBHUS COACPKaHHIO 00pa3oBa-
TENBHBIX TPOrpaMM. B npuioxxennn 4 mocieaoBaTesbHO PEICTABICHBI 3a/IaHNs Ha MEPBBIN (1101
TOTOBHUTEINIBHBIN) TYp, B XOJ€ KOTOPOTO YYACTHUKM KOMaH] OCBAaMBAJIM METOANKY COBMECTHOU
paboThl Hal pelIeHUEM 3aadu ¢ MCIOJIb30BaHUEM MHTEPHET-KOMMYHHKAIIMU, U HA BTOPOH (3aKITF0-
YUTEIbHBIN) TYp, IO pe3ysibTaTaM KOTOPOIO OCYLIECTBISUIOCH pacipeseieHre KOMaH [0 MecTaM
B TYpPHUPHOM TabuIe.
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[Tpumep Tpancnsuuu yepe3 VHTepHET npakTUYECcKO# 3aga4un, KoTopasl ObUla BKJIIOYCHA B 3a71a-
HUE Ha 3aKJIIOYUTENBHBIN TYp, B BHIE QUIbMA, IEMOHCTPUPYIOIIETO OMBIT IO (GU3UKE U3 IIKOJIHHOM
MPOrpaMMBl, IPEJICTABIICH Ha pHC. 5.

Judge/Monitor Judge/Momtor

Team 1 Team 5
Team 1|

,“ Team 8
SanDiego  // *‘<\\ Seattle
v /N A \
7 A N\ e
| Judge/Monitor }— < = * Judge/Monitor |

Puc. 4. Cxema cetn, 00eCIIeUnNBaBIIEH CBSI3b IIKOJILHUKOB B COBMECTHEIX KOMaH[aX
W WICHOB YIOPHU B YETBIPEX FOPOIax

Fig. 4. Schematic of the network providing communication for the school students in the joint teams
and for the jury members in four cities

Toam Ose - San Diego

Type amwer here

Puc. 5. 300paxxenne S5KpaHa KOMITBIOTEpa KaX/J0if N3 KOMaH/, Ha KOTOPOM A€MOHCTPHPYETCS
(I3HIecKuii SKCIePUMEHT, TpeOyronmii 00bICHEHHST HAOTIOJAEMOTO SIBIICHUS

Fig. 5. The image of the computer screen of each of the teams, which displays a physical experiment
that requires an explanation of an observed phenomenon
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Vyaiuecs: pOCCUICKUX W aMEPHKAHCKHX IIKOJ aKTHBHO 00CYKIai PELICHHUs 3a/1a4 C MCIIOJb-
30BaHHEM TPEIOCTABICHHBIX HHTEpHET-TexHoMorwii: chat u white board (puc. 6). B cBoto ouepens,
Cy/IeiiCKie KOMaH/Ibl UCIIONB30BANIM TAKXKE [[BE B3aWMHO-IOMONHIOIINE TexHomoruu: chat u vide-
oconference (puc. 7). C HO3MIMHU CETOAHSIIHETO HS, YKa3aHHbIC HHTEPHET-TEXHOIOTHH BBITIISIIST
COBCEM HE BIICYATIISIONIE, HO B T AaeKHe robl (KOHEI AEBSIHOCTBIX) 3TOT MPOIIECC CBSA3M CUUTAI-
CA YHUKaJIbHBIM TEXHUYCCKUM PCHICHUEM.

Second USA/Russian Internet Olympiad on Physics

April 2000

SanDieco - Novosibirsk - Seaitle - Saini Petershura

Puc. 6. Pabota 00beIMHEHHBIX KOMAH/] HaJl pELIEHHEM 3a/1a4
B YCJIOBUAX HEOTCTYITHOTO KOHTPOJISL CO CTOPOHBI MEXKIYHAPOIHOT'O KIOPU
Fig. 6. Joint teams work on problem solving
in the conditions of constant control by the international jury
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Puc. 7. AkTuBHas paboTa KIOPH B X0/1€ POBEACHUS 3aKIIOUUTEIBHOTO Typa COPEBHOBAHHI
U 1pu BBIpa6OTKe HUTOTOBOI'O PEHICHUS I10 PE3YyJIbTaTaM 3TOI'0O Typa
Fig. 7. Active work of the jury during the final round of the competition
and in the development of the final decision on the results of this round

Vcnonb3ysi MHTEpHET Ui TECHOTO AMHAMHYHOTO OOIICHMS, MEXIAYHApOJHOE JKIOPH, COCTaB-
JICHHOE M3 TPEJICTABHUTENICH BCEX YEThIPEX FOPOOB, JCTAIBHO MIPOAHATIM3UPOBAIO PEIICHUS, TIPe/I-
CTaBJICHHBIE BOCEMbIO KoMaHaaMu. MToroBast Tabnuna ¢ pe3yibTaTaMy MPOBEACHHOIO COPEBHOBA-
HUS MpeAcTaBieHa Ha puc. 8. BuaHo, 4TO MEXAyHApOIHOE KIOPU MPHUCYAWIO MoOeny KOMaHne
Ne 1, xoropas Owina cocraBnena u3 ydamuxcs CYHI| HI'Y (r. HoBocnOupck) u Tpex mKod U3 To-
poma Can [luero. Dta xomanma Habpana 43,25 6amra. Bropoe u TpeThe MecTa MOIETIIIA MEXKITY
coboii komanna Ne 5 u 6, HaOpagrume 1o 37 0amioB. CHUCOYHBIM COCTaB KOMaHA-MO00EANTEIHHHMI
npencraieH Ha puc. 9. IlpoBenenne Bropoil mHTEpHET-OMMMNHMAIBI HAINLUIO MIUPOKUH OTKIUK
B CpeicTBax MaccoBoil mHpopmarwu. [Ipumep myOauKaIuii o 3ToMy MOBOy HpPEACTaBIeH B MPH-
JIO)KCHUH 5.
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US-Russian Physics Olympiad on the Internet
Thursday, April 27, 2000/
Friday, April 28, 2000

First Place: Team 1
Sergei Shepelenko
Dmitrii Sidorov

Roman Lavrov

Dmitrii Maljutin

Ms. Liu Yang

Chris Lyons

Henry Fei

Marko Cetina

Tied for Second Place:

Team 5:

A. J. Vincent

Jon Novak

Kaiya Tollefson

Anais Lim

Dmitry Semyonov
Aleksandr Nesteryonok
lliya Posov

Rodion Myasnikov
Andrey Kokorin

Team 6:

Eric Lam

Edgar Lobaton
Adam Neugebauer
Mark Davenport
SergeySimonov
GrigoriyFishman
Dmitriy Semikin
Mikhail Raer
Sergey Lebedev
Kiril Voroshilov

WINNERS

Novosibirsk Phys/Math School*

Novosibirsk Phys/Math School *

Novosibirsk Phys/Math School *

Novosibirsk Phys/Math School *

San Diego La Jolla High

San Diego Poway High

San Diego Patrick Henry High

San Diego Eastlake High
Teams 5 and 6

San Diego La Jolia High

San Diego Poway High

San Diego Patrick Henry High

San Diego Eastlake High

St. Petersburg
St. Petersburg
St. Petersburg
St. Petersburg
St. Petersburg

Seattle
Seattle
Seattle
Seattle
St. Petersburg
St. Petersburg
St. Petersburg
St. Petersburg
St. Petersburg
St. Petersburg

Physico-Technical School, loffe institute
Physico-Technical School, loffe Institute
Physico-Mathematical Lyceum #239
Physico-Mathematical Lyceum #239

Inglemoor High

Sammamish High

Redmond High

Issaquah High
Physico-Mathematical Lyceum #239
Physico-Mathematical Lyceum #239
Physico-Mathematical Lyceum #239
Physico-Mathematical Lyceum #239
Physico-Mathematical Lyceum #239
Physico-Mathematical Lyceum #239

* School newly renamed: Scientific Study Center at Novosibirsk State Univ.

Puc. 9. POCCHﬁCKO-aMepHKaHCKHe KOMaH/ibl, 3aHABIINE IPU30BBIC MECTA
BO BTOpOﬁ HUHTCPHET-OJIUMIINAJIC T10 (1)1/131/11(6 JJIA CTapUICKIIaCCHUKOB
Fig. 9. Russian-American teams that won prizes
at the Second Internet Physics Olympiad for high school students

3akjoueHmne

Takxum 00pa3om, BIepBbIe B HCTOPUH MTPOBEACHHS MEXTyHAPOIHBIX OJUMIIHA] OblJIa TPUMEHE-
Ha HApOXKAAIOIIAsACA METOAMKA MPOBEICHUS MPEIMETHBIX OJUMIIHA A MIKOIbHUKOB Pa3INYHbIX
CTpaH C MCIIOJIB30BAHUEM HUHTEpHET-TexHoJorui. Kak OblJIo 0TMEUYeHO, OCHOBHASI TPYJHOCTH B Op-
raHU3alld COPEBHOBAHUI MEXIy CTaplICKIaCCHUKAMH POCCUMCKHX U aMEPUKAHCKUX IIKOJ CO-
CTOsIJIa B TOM, YTO TITyOMHA M3JI0KEHHUS y4eOHOTO MaTeprana 1mo GuU3nuKe U MOPSAOK €ro U3I0KESHHS
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1o oOpa3oBaTeNbHON NporpaMMe CHIBHO Pa3iuyaloTcs B ABYX cTpaHax. Ecimu mcxomuts U3 aHajo-
THU CO CIIOPTUBHBIMH COPEBHOBAHHSMH, MOTYYAETCS TaK, YTO MPUXOAUTCS COMOCTABIATH Pe3yib-
TaThl, JOCTUTaeMble KOMaHAaMH, COCTaBJIICHHBIMU U3 JBYX KaTETOPHI JIETKOATJIETOB: YYaCTHHKOB,
NPBITAIOIIMX B BBICOTY CO CHOPTUBHBIM ILECTOM, M YYAaCTHHKOB, JOBOJILCTBYIOIIMXCS HPBIKKOM
yepes nepexianuny. B cioydae, korga npu oneHKe JOCTUIHYTOIO KOMaHIOH pe3yibTaTa CyMMHUPY-
FOTCSl 3HAYEHUS BBICOTHI, IPEOIOICHHON KaXKIBIM M3 WIEHOB KOMAH[bI, ITOJy9aeTCs, YTO OCHOBHOM
BKJIaJl B JOCTIDKEHHE BHECYT NPHITYHBI C iecToM. B amepukanckux o0mieoOpa3oBaTeIbHbBIX KO-
Jax y4ar GpU3MKe Tak, YTO 3TO COOTBETCTBYET IIPbDKKAM Uepe3 NepeKIauHy Ha BhICOTE 1,5 METpOB,
Y Hamy 3apyOekKHbIe KOJJIETH NMPUHSIN PEIIeHHe HE MPOBOAUTH Jajiee COPEBHOBAHUM MEXIy KO-
MaHJIaMH, B KOTOPBIX OOBEIMHEHBI POCCHICKHE M aMEepHKaHCKHE IIKOJbHHUKH. [lomydanoch Tak,
4TO MpHU OOCYKOEHWU B KOMaHZE 3aJayd, NpeajgaracMoi OJMMIIMAIHBIM 3alaHHEM, [IPAaBUIbHOE
peleHue, Kak MpaBwUiIo, MPeAiaraal POCCHUICKUE MIKOJbHUKH, a aMEPUKAHCKHE UYICHBI 3TOU KO-
MaHJIbl TOJNBKO MBITATHCH pa300paThCsl B MpeAaraeMoM POCCHSIHAMH pPelIeHuU. B 3THuxX ycnoBHsax
CTpajaio caMoJiloOre aMepUKaHCKUX MapTHEPOB, H B UTOTE ATO NMPHUBEJO K TOMY, YTO aMEpUKaH-
CKasi CTOPOHA OTKa3aJlach OT IPOBEICHHUS HHTEPHET-0JIMMIINA B IOCIEAYIOIINE TOJIBI.

C Toif TOpBI, KOT/Ia MPOXOAWIA ONMHCAHHBIE B JIAHHON CTaThe IMEpPBbIe MHTEPHET-OJUMITHAIEI,
npouwto 20 iet. 3a 3TH roAbl BO3MOKHOCTH, TPEA0CTABIIEMbIe HHTEPHET-TEXHOIOTUAMH I 00-
LIEHUs JIIoJel B MaciuTabax BCEro 3€MHOTO Iapa, HEM3MEPUMO BBIPOCIH. YUUTHIBAasl TO 00CTOS-
TEJICTBO, YTO YPOBEHB INpenojaBaHus (U3NKK B IIKOJIAX TAKUX EBPONEHCKUX CTpaH, Kak ['epma-
HUs W ODpaHnusd, He YCTyHmaeT POCCHMCKMM IIKOJaM, TPEICTABISETCS BEChbMa IMOJIE3HBIM
OpraHM30BaTh COPEBHOBAHMS IIKOJBHUKOB B Ipeaenax EBpasuu, MCIosb3ys yHHUKaJbHBIE COBpE-
MEHHbIE BO3MOKHOCTH MHTepHeTa. llenecooOpa3Ho Takxke oOpaTuTh BHUMaHHE HAa BO3MOKHOCTb
MPOBENICHUS COPEBHOBAHMH MO (U3UKE C MCIOJIb30BaHHEM MHTepHETa MEXAy y4YaluMHCS LIKOJN
U CTyJEHTaMH TEPBBIX IBYX JIeT 0OyueHHs B YHMBEPCUTETaX HAIEro permoHa wiu Bcei Poccum.
DT0, HECOMHEHHO, TIOBBICHIIO OBl OOIIMIA YPOBEHb OCBOCHUS (PM3HKHU B DTHX YUCOHBIX 3aBEICHUSX,
YTO MPUHIUIHAIBFHO BaXXHO IS OJheMa YPOBHS MH)KEHEpHOTo oOpaszoBaHms B Poccuiickoii Pe-
Jiepaluny.

Msl uckpeHHe OnarofgapHbl Kojuleram 1o IIporpaMMHOMY KOMHUTETY WHTEPHET-OJIMMIIHAJ I10
¢usuke: MBany BopoOneBy, Anekcanapy EpmoBy u Anatonmmio TpybadeBy, KOTOpbIe B T€ TOIBI
npenogasanu ¢pusuky B CYHL npu HI'Y, a takke Uapucy Armumynuny u FOputo Bamkatosy, pa-
0OTaBIIMM Y4HTENIMH (U3UKH COOTBETCTBEHHO B rumHazusax Ne 1 m 3 r. HoBocubupcka. Ocobo
OTMETHM BaKHYIO POJIb B IPOBEJCHUU MHTEPHET-OJIMMIIMA] HAIIMX HapTHEPOB C aMEPHUKAHCKOM
croponsl: Kapon Jlanmaascon (Carol Danielson) u Puuapna Credenca (Richard Stephens) us JTxe-
Hepad ATOMHKC.

Onumnuazna ObUIa NpOBENCHA IPU NOAAEPHKKE cO CTOpoHbI HOBOCHONPCKOTo rocy1apCTBEHHOTO
yHUBEpCcUTeTa, porpaMmbl «HTeTpanms Haykn u oOpazoBaHus» (rpaHT Ne 276) MunuctepcTa
obpaszoBanusi PO, Mununcrepcrsa suepreruku CIIA (Department of Energy), komnanuu «Jxene-
pan Aromukc» (General Atomics) u Texuumueckoro neHtpa wMm. J[xo Punmona (Joe Rindone
Thachnical Center). B opranusanue BTOpO#H OJMMIHMAaIbI NMPUHSI aKTUBHOE ydactue HayuHo-
obpazoBarenbublii HeHTp (HOL[) ®usnko-rexnuueckoro mHetutyta umeHu A. ©. Uodde PAH,
co3nannblii HobGenesckum naypearom 1o ¢usuke XK. U. AndEpoBbiM. ABTOPBI BRIpa)KaroT Oiaro-
napHocte kojuieraM u3 HI'Y m HOL: T. E. Anekceeoii C. B. beikoBy, H. C. lukanckomy,
10. M. 3e16apeBy, A. U. XXupormsamoBy, B. H. MBamuenko, A. A. KumpusuoBy, K. I'. Koctenko,
N. A. KotensnukoBy, b. B. Kyreery, /I. B. JlutBuenko, I'. B. Menenuny, B. A.MensHuuyky.
A. A. Hukuruny, C.H. Hyxwuny, E.U.IlanpuukoBy, B.B.Pamuenkxo, B. C. CepebOpsHckomy,
A. E. Typuny, E. H. ®anneenkoBy, B. C. Uepkacckomy, III. P. SIxuny, a Takke aMepHKaHCKHM
naptaepam: I1. Buntepy (P. Winter), 1. bpayny (D. Brown), C.Tammisrony (S. Hamilton),
1. Danepy (D. Edler), b. Cummncony (B. Simpson), P. Jlu (R. Lee), FO. Omenpuenko (Yu. Omel-
chenko), JIx. Yummucy (J. Willis), P. Xo66cy (R. Hobbs) 3a Becomblii Bkiag B opraHu3aiuio
Y TIPOBE/IEHHUE JIBYX POCCUICKO-aMEPUKAHCKUX MHTEPHET-OJIMMITHA].
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Ipunooicenue 1
3amaun, IPeJIOKEHHBIC K PEIICHHUIO
ydacTHUKaM [lepBoii MHTEPHET-0JIMMITUA/IBI TI0 (PU3UKE

Questions and Answers for Olympiad (real, 4/8/99)

Problem # 1

A pendulum is installed on a small platform which has four wheels. This construction is
placed on the horizontal table. The rear end of a platform is lifted up slightly and rests on
a piece of foam plastic so that two rear wheels do not touch the table. A man swings the
pendulum pulling it by the thread in a backward direction. After the amplitude of
oscillations becomes large enough, all apparatus moves forward. What causes this
paradoxical behavior?

Answer #1

The tension of the oscillating pendulum creates a torque trying to turn the platform within
the plane of oscillations (to lift the end opposite to the pendulum’s deflection). As far as
the platform remains horizontal, this action is compensated by different reaction forces
applied to wheels and foam plastic. So the reaction force is greater at that side to which
the pendulum is deflected. The maximal friction is proportional to the reaction force.

Problem # 2

The cylinder, which has a small opening in a bottom end, is filled with water by
immersing it in bucket. A piston is put in the cylinder under the water. Then the system is
raised so that only the bottom remains in the water. Finally the piston is drawn up
sharply. For a short time the space under the piston is filled with bubbles (appears
frothy), but in a matter of a second the transparency and homogeneity are restored.
Choose the leading mechanism of this phenomenon:

Answer # 2

The cross-section of the cylinder is about ten square cm. So the force needed to reduce
the pressure inside to zero is about 10 kG, or 25 pounds, or 100 N. Almost everybody can
do it. As the pressure falls down to less than 14 mm Hg, the water starts to boil at room
temperature. When the water coming through the bottom opening fills the enlarged
volume, the pressure returns to the normal level and the steam condenses back into water.
About other answers: d is wrong since the water is present above the piston (and
effectively serves as sealing). The effects of dissolved gas and of the embryo air bubbles
are comparatively minor. There is naturally more water vapor at hand than of dissolved
gas (and than of gas bound in micro-bubbles) to fill the bubbles. Actually one can see that
about 1 cubic cm of gas appears in the upper part of cylinder when the pressure is
restored. This gas came partly from embryo bubbles or partly was dissolved. But its
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separation from water and its presence under the piston does not affect the next
experiments.

Problem # 3
Two point charges 2Q and Q are fixed at the opposite ends of a rod whose length is 2L.
A rod can freely rotate about its center. A third charge Q is carried from infinity along the
line continuing the rod from the side opposite to 2Q. At which distance between third Q
and the axis the rod will start to rotate?
L|IL —

2010 0
o) 4L
B)13L/2

Y L15
8) L(v2+1)/(J2-1)
g) 17L/(2++3)

Answer #3 - O

The answer used at the time of the experiment was calculated by finding the position of
the third charge for which the forces on the other two were equal: At large distances the
rod is stable because the force acting on (repelling) 2Q is about two times larger than the
force on 1Q. When the force on 1Q becomes larger, the equilibrium becomes unstable
and a small deflection of the rod will increase. The critical situation corresponds to equal

forces: 20° / (x + L)* = Q% / (x — L)*. This gives 8.

After the competition was over, we found a mistake in the argument.

Since we are asking for a rotation, we should equate torques, not forces. To see what this
does, rotate the rod a very small angle o.. The torque is the product of the force, pivot
distance, and the angle between the rod and force directions. That angle is different for
the two charges. The correct equation is:

Z%H,)’X(a'“%x+L))=%—L)’"(“"%c—z.))

It reduces to:

%H LF~ %x—Lf

and the right result is

x=L(2”3 +%113__1) | .

that is, replace the square roots in 8 with cube roots. Note, that this system is in unstable
equilibrium - the rotating torque is zero if the rod angle is exactly zero.

Problem # 4
Given three sealed containers of equal volume of 1 atmosphere of air. Ignite a lump of
coal in one, magnesium ribbon in a second, and immerse the third in liquid nitrogen. Let
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the first two come back to room temperature after the burning stops. What is the change

in the number of gas molecules, and the mass of the gas in each container.

o.

Container no. | 2 3

gas molecules no change reduced by 20% | no change
numb.

mass of gas increased by 10% | reduced by 20% | no change

B.

Container no. 1 2 3

gas molecules reduced by 20% reduced by 20% reduced by 80%
numb.

mass of gas reduced by 20% reduced by 20% reduced by 77%
Y.

Container no. 1 2 3

gas molecules no change increased by 40% | no change
numb.

mass of gas increased by 10% 'increased. by 20% | no change

d.

Container no. 1 2 3

gas molecules no change reduced by 20% | reduced by 20%
numb.

mass of gas increased by 10% | reduced by 20% | reduced by 20%
Answer #4 - o

Burning carbon converts the O2 in the air (20%) to CO2 also a gas. The number of
molecules of gases resulting from the burning is the same as original. The weight has
increased. C is nearly as heavy as O, so the CO2 is 50% heavier, and the total atmosphere
is about 10% heavier. b) burning magnesium produces a solid. The number of molecules
is reduced by 20% as is the atmospheric weight ¢) cooling to 77K reduces the pressure to
77/300 atmosphere, for a 70% reduction in pressure. However, the gas inside the volume
won't liquify because of the low pressure. Both the mass of gas and the number of
molecules inside the container is the unchanged. There is a small amount of both CO2
and H20 in air. These will both condense in the third container, but that causes only an
insignificant change in the mass and number of gas molecules in that container.

.

Problem # 5
Find the sum of the first 1000 coefficients in an expansion of
(1+x)* =1x° +1999x" +..+1999x "% + '™

o) 1000!
B) 500500
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y) 219%
!

%) 1999!

10001999!

g) 31%%.

Answer #5 - .
Let us set x=1. Then the binomial is (1+1)"*”° = 2", The sum in question is half of this
value (since there is exactly 2000 terms in an expansion).

Problem # 6

If 1000! is written out, how many zeros will be at the end?
a)ls

B) 168

Y) 233

d) 249

g) 317

0) 1227

Answer #6 - O >

Each zero represents a factor of 10 = 2*5. The number of zeros will be given by the
lesser of the number of 2 factors or S factors in this product. First look at number of 5s.
1000/5 = 200 will have one factor of 5, 1/5 of those (1000/25 = 40) will in addition have
a second factor of 5, 1/5 of those (1000/125 = 8) will have three factors, and 1 (1000/625
= 1) will have four. Total =249. Apply the same reasoning to 2s and see there are many
more of those. So there will be 249 zeros
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Ipunosicenue 2

Joxnan Ha koH(epeHun ¢ nHpopManuei o nposeneHnu [lepBoil HHTEPHET-OIUMITHAA/IbI
MEXIYy KOMaHAaMH, B KOTOPBIX 00BeIMHUINCH POCCUICKIE U aMEPUKAHCKUE CTapIIEeKIaCCHUKH

Oral presentation at the International Conference
"PHYSICS IN THE SYSTEM OF MODERN EDUCATION" (PSME-99)
21-25 June, 1999, Saint Petersburg, Russia

First International Novosibirsk — San Diego Physics Olympiad:
Integration of Physics and New Information Technologies

A. V. Arzhannikov, I. I. Vorobiev, A. P. Ershov, A. A. Kipriyanov, B. A. Knyazev,
K. G. Kostenko, G. V. Meledin, S. N. Nuzhin, E. N. Faddeenkov
Novosibirsk State University, 630090 Novosibirsk, Russia

C. Danielson, R. Stephens
General Atomics, San Diego, CA 92121

D. Elder, B. Simpson
Joe Rindone Technical Center, San Diego County Office of Education

The goal of the Olympiad over the internet was to develop the principles and technology of con-
ducting competitions in “real time” as a model of joint professional activity of participants separat-
ed by large distances. Interrelation of technical means and academic methods, eventually, signifi-
cantly determined the format and the ways to conduct the Olympiad.

To equalize the start-up conditions, three mixed teams of Russian and U.S. high-school graduate
students were formed. Three weeks before the event, the students had an opportunity to meet each
other by email. The Olympiad was held in video-conference centers which provided audio-visual
contact between two audiences located on different continents. The computers of the “halves” of
each international team were linked by NetMeeting, a program that allows communication in chat
and white-board regimes. The two halves of the international jury also communicated via NetMeet-
ing, had a table display of current results, and used the telephone.

The Olympiad started on the morning of April 9, 1999 (April 8, p.m., San Diego time) with
opening welcome remarks by Dr. Robert Conn, Dean of School of Engineering, UCSD, and Dr.
N.S.Dikanskii, Member-Correspondent of the Russian Academy of Sciences, Rector of the Novosi-
birsk State University. The Olympiad consisted of 6 tasks, each scored by up to 2 points each. The
first two tasks were demonstrations of physical phenomena; they were pre-recorded digitally and
displayed for the competitors on the computer screens. Other tasks were typical assignments in
physics and math. While tasks-demonstrations required qualitative explanations, other tasks were
scored by the test system. After a ten-minutes’ discussion over the internet, each half of the team
would provide an answer to the jury. In two minutes, the international jury would rate the answer of
each team and announce the result. The winning team (students from Novosibirsk school No. 1 and
their U.S. partners) led with 11 points out of 12 possible while two other teams (school No. 130
with American partners and physical-mathematical school under NSU with the American partners)
scored 10 points each.

The experiment showed that Olympiads in the sciences over the internet are technically feasible
and appropriate. Internet is most effective when the competitors are located far apart but have to
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work out a common decision. Technologies such as NetMeeting (GoogleMeet, Zoom, etc.) can pro-
vide the necessary level of interaction among participants during a competition. This kind of com-
munication also can be useful for partners in scientific research and for editing scientific articles.
Internet connection at intercontinental distances is not 100%-reliable yet, so a parallel way to con-
duct such competitions should be provided.

The Olympiad was supported by the Novosibirsk State University, program “Integration of sci-
ence and education” (grant N 276), Department of Energy, General Atomics, and Joe Rindone
Technical Center. The authors express their gratitude to |I. Sh. Agliulin, T.E. Alekseeva,
Yu. L. Bashkatov, S. V. Bykova, N. S. Dikanskii, Yu. M. Zybarev, A. I. Zhivoglyadov, V. N. lvan-
chenko, 1. A. Kotelnikov, D. V. Litvienko, V. A. Melnichuk, A. A. Nikitin, V. V. Radchenko,
V. S. Serebryanskii, A. E. Turin, Sh. R. Yahin as well as C. Danielson, R. Stephens, C. Hamilton,
R. Lee, Yu. Omelchenko, J. Willis, P. Winter for their assistance in organization and conducting
of the Olympiad.
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Hpunoxcenue 4
3anaun Bropoii HHTEpHET-0MUMITHABI TIO (PU3HKE

3ajaHue Ha TIEPBBIN TYP

Questions and Answers to the Practice Competition

1.Question: One end of a rubber

cord is fixed. The band is N
stretched so that the other end is o, ‘%
a bit higher. A small plastic \7} \

ringlet hangs on the cord. A
pencil is fastened to the higher
end. Experimenter takes this end in his right hand, pulls the cord a bit further, then
releases it. The band contracts until the pencil, hitting the left hand of the experimenter,
stops the contraction. When this procedure is done repeatedly, the ringlet crawls upwards
along the band. Why does the ringlet go up, against gravity?

a) When the cord is released, standing waves develop which push the object from the
antinode to the nearest node.

b) During the slow stretching aerodynamic drag is not significant. During the fast return
air creates appreciable resistance.

¢) The object produces a local flexure in the cord. This flexure pulls the object if the cord
moves slowly. Upon the fast return the object lags behind the cord, jumping out of
flexure.

d) On slow stretching, the acceleration of the object by the cord is less than A -- the value
which might be produced by friction. Contrary, upon return the band acceleration is
greater than A.

\

1. Answer: d) The acceleration of the cord under the object is less than A - the value
which might be produced by friction. Contrary, upon return the band acceleration is
greater than A.

The ringlet is kept in position by the frictional force between the ringlet and the cord. The
frictional force resists the sliding of the ringlet on the cord, but it has a maximum value
determined by the coefficient of friction. When you pull on the cord, or release it, the
location under the ringlet moves. In order for the ringlet to follow, it musts be accelerated
from rest to some velocity V in the time T it takes to initiate pulling. If the ringlet is to
follow this motion, the force which accelerates it, Fa = m V/T, must be less than the
maximum frictional force given by Ff = mu mg, where mu is the coefficient of friction.
This is possible for the slow stretch, so the ringlet rides up as the cord stretches. Not
possible for the fast return, so it (almost) stays put while the cord slides back underneath
it.
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2. Question: Some hot water is poured into the large

glass jar. The rubber glove is put on the jar neck.

When the jar is shaken, the glove inflates, standing , =
up, then slowly flattens. The process may be
repeated several times. Explain this phenomenon.

a) Shaking produces bubbles, effectively boiling the
water. The steam inflates the glove. When the steam
is cooled, it condenses and the glove deflates.

b) According to Bernoulli's law, the pressure
decreases if the liquid velocity increases. So the moving water really boils and the steam
inflates the glove. When the steam is cooled, it condenses and the glove deflates.

¢) Because of shaking the heat exchange is increased between the water and air in the jar.
The hot air expands and inflates the glove. When the air is cooled, the glove deflates.

d) The shaking releases the gas dissolved in the water, as when the champion of a
Formula 1 car race shakes the bottle of champagne.

e) The hot water affects the elastic properties of the glove.

2. Answer: c¢) Because of shaking the heat exchange is intensified between the water and
air in the jar. The hot air expands and inflates the glove. When the air is cooled, the glove
deflates. The hot water in the jar can heat up the air above it by conduction of heat from
the surface and vaporization from the surface. Neither is very efficient compared to the
heat loss by conduction from the air inside the bottle to the room air - the surface area of
the water is too small. So if nothing else is done, the air above the water is only slightly
warmed. If you shake the bottle, the surface area is increased, the heat exchange is
considerably increased, and the air becomes nearly the temperature of the water -
expanding and inflating the glove. When the bottle is put down, the rapid conduction of
heat to the air ceases, and the air cools again.

3. Question: Two point masses, A and B, are attached by

threads to one support. The masses rotate about the vertical

axis so that the threads circumscribe two different conical A B
surfaces. Judging by the picture, which mass has greater period of rotation?

a)A

b)B

¢) The information in the picture is not sufficient for definite answer. d) A and B have
equal periods.

3.Answer: a) A

A mass orbiting on a string has a downward force F = mg, opposed by upward tension on
the string. Because the mass is at constant height, the vertical component of the string
tension must balance the weight, so the force exerted by the string is mg/cos(b). The
inward component of that force, which causes the mass to go in a circle, is mg tan(b)
where b is the angle from vertical of the supporting string. The radius of its orbit is =L
sin(b), where L is the length of the supporting cord. Its velocity in orbit is related to its
acceleration by a = v*2/r. Substituting, one gets F/m = g tan(b) = v*2/(L sin(b)).
Rearranging v = sqrt(gL/cos(b))(sin(b)). The period of the orbit is P =2 pi r /v.

ISSN 25419447
Cubupckmit domsnueckuin xypran. 2020. Tom 15, Ne 1
Siberian Journal of Physics, 2020, vol. 15, no. 1



130 YuebHo-MeToanueckoe obecreveHne npPenofaBaHmus dousmnku

Substituting, you find that P = 2 pi L sin(b)/(sqrt(gL/cos(b))sin(b)) = 2 pi sqrt(Lcos(b)/g).
L cos(b) is the distance of the mass below the support. So the lowest mass has the longest
period.

4.Question: If a stone is dropped from a cliff into a lake 100 feet below, the impact will
be heard how many seconds later? (1 foot = 30.5 cm).

a. 0.1

b. 1.3

c: 2.5

d.2.6

E. 3.9

4 Answer: d) 2.6 seconds

Get the time taken for stone to fall 100 ft from Dist = 1/2 g T2, which becomes T =
sqrt(2Dist/g) = sqrt(2*100 ft/32 ft/s"2) = 2.5 sec. The sound of the splash travels at 1000
ft/sec, so takes 0.1 sec to get back to the top of the cliff, total time 2.6 sec.

5. Question: Two identical glasses contain: first milk, the second one the same volume of
water. A spoon of milk is taken from a first glass and mixed up with the water in the
second glass. Then by the same spoon the same volume of mixture is returned to the first
glass. Which concentration is now larger: of water in the milk or of milk in the water?
(Do not be confused by the fact that the milk always contains water; regard the milk as a
uniform substance). ;

a) There is more milk in water than water in milk

b) There is more water in milk

c¢) Concentrations are equal

5.Answer: ¢) The concentrations are equal For simplicity, assume initial volume of each
container is 1, and that of the spoon is f. Remove a volume f from the first (water)
container and put it in the second (milk) container. The first container now has volume 1-
f of water. The second container has a total volume 1+f, which contains a fraction 1/(1+f)
milk and f/(1+f) water. Now remove f from the milk container. Only 1/(1+f) of the fis
milk. So I take out a volume * 1/(1+f) of milk, and f* f/(1+f) of water. So the second
container now has 1- f/(1+f) = 1/(1+f) of milk and f- f*2/(1+f) = f/(1+f) of water. Putting
that second spoonful into the first container gives (1-f) + f22/(1+f) = (1-f2)/(1+f) +
*2/(1+f) = 1/(1+f) of water and f/(1+f) of milk.

6. Question: In the square of integer A the tens digit is 7. What is the units digit of A2?
a)l

b) 3

c)4

d)6

e)8

f)4o0r9

g)6or9
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6.Answer: d) 6

Take A =b+ 10*c + 100*d ..., where b, c, d, etc are single digits. In A"2 = b"2 +
2*b*c*10 + ¢*2*100 +..., only b and ¢ contribute to the 10s place. The 10s digit of the
2*b*c term is even, so the 10s digit of the first term must be odd. That is only satisfied
for b =4 or 6. In both cases, the units digit of A*2 will be 6you can determine the
numbers. If b =4, b*2 = 16, and 2*b*c = 8*c. From that the ones digit of 8*c = 6- ok for
c=2or7.Ifb=6,b"2 =36, and 2*¥b*c = 12*c. From that the ones digit of 12*c = 4.
Satisfied by ¢ =2 or 7. So all 2 digit possibilities for A are 24, 74, 26, and 76.

3aaHue Ha 3aKII0YUTEIbHBIN TYp

2" US/Russian Internet Olympiad
April 27 (US), April 28 (Russia), 2000

Final Competition Problems
(Questions on front of page, Solutions on back of page)

1. QUESTION

U — shaped tube is partly filled with water. Experimenter wants to
displace the water out of the tube slowly and accurately, blowing the air
into one of the tube legs through the rubber pipe. Initially the water
flows out gradually as intended, but at certain moment it accelerates
sharply and is ejected forming a fountain. The same takes place when
the air is pumped from the rubber bulb. Explain this difference — why
the displacement of water is gradual at the start and why it eventually
becomes not controllable. ;

1. SOLUTION

Initially the driving pressure needed to displace water increases as displacement proceeds (the
pressure drop is proportional to the difference in water column heights in the legs). Thus the
displacement is stable. After the water in the left leg passes the lowest U point, the following
displacement reduces the height (as well as weight) of water column. Meanwhile the air pressure
does not fall appreciably, i.e. the net force upon the liquid column increases. This increasing force
drives a steadily decreasing mass, so the acceleration increases. Finally the pressure drop which
was enough to hold the water in the right leg, pushes quite small mass of water, which explains
the fountain. (Similar effect occurs in the final stage of geyser eruption). The bubbles which might
break through the water do not play a significant role because one can see that virtually all water
is ejected.
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2. QUESTION

A candle is placed in a clear jar and lit. A top is put on the jar and the candle remains burning for
almost a minute and then goes out. The candle is removed from the jar, re-lit, and placed in an
identical jar which has been standing open nearby. The top is put on as before and the jar is
immediately dropped from about two meters above the floor. The candle is observed to go out
before the jar hits the floor. Explain why the candle takes nearly a minute to go out in one case
and less than one second in the other.

2. SOLUTION

The hot combustion products are less dense than the surrounding gasses. In the stationary jar there
is a net upward force on the hot gas due to the difference in hydrostatic pressure (buoyancy) so
the combustion products rise displacing air at the top of the jar. Fresh Oxygen is brought up from
below to feed the flame. This effect called convection constantly mixes the air. The mixing and
combustion continues until the Oxygen concentrations throughout the jar fall below that which is
needed to support combustion. This takes nearly a minute for the jar shown.

When the jar falls freely, all parts are acted upon equally by gravity. All of the material in the jar
falls together, including the candle, the air, the plasma (flame), and the combustion products. So
within the jar the gravity is effectively switched off, the pressure is now the same in all parts of
the jar, there is no buoyant force, and no convection. Without convection to mix the air, the flame
quickly consumes the Oxygen nearby, and goes out.

3. QUESTION

A Yo-Yo having mass M = 120 grams is placed on an incline. From the bottom of the downhill
side, the string is unwound and looped over a massless frictionless pulley where it is then secured

to a second mass (7 = 60 grams). The incline is
O tilted to an angle of 8= 8.0° and the coefficient of
static friction between the incline and the Yo-Yo is
U =0.67. As the string is wound around the shaft
of the yo-yo, the layers of string will increase the
(m ) radius 7 of the outermost layer. Determine the angle
‘ ’ ¢ ¢ made by the string when r is 50% of R and the
system is in equilibrium. (Assume that the string is
quite light, so that while # increases, no appreciable
0 [ change is made to M.)
Is the equilibrium still possible if 7 increases to
75% of R? If so, compute the equilibrium angle (¢) for the string. If not explain why.
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3. SOLUTION

Part a. Writing the equilibrium for torque produces 77 = F' R, where T = mg = 0.5 Mg is
tension, and F'is the friction force up the ramp. Thus, F' = (/R)T = 0.5T = 0.25 Mg

Considering force components parallel, and perpendicular to the ramp produces:
T'cos (6+ @) =F - Mg sin(6) (1)
N = Mg cos(0) - T sin(0 + ¢) (2)

Eliminating /' and 7 in equation (1) gives:
0.5 Mg cos (6 + ¢) = 0.25 Mg - Mg sin(6) , or cos (6+ ¢) = 0.5 - 2 sin(6).

solving for ¢ gives:

¢ =cos"(0.5 - 2 sinf) - = cos™(0.5 - 2sin 8°) - 8° = 69.2°.

For partb, F'= (r/R)T = 0.75T = 0.375 Mg and from (1)
cos (6+ ¢)=0.75 -2 sin(6).

This equation still produces a number, (68+ ¢) =61.86°; ¢=53.86°;
but the system will not be in equilibrium because it will slip first. To see this we find the ratio of
friction to the Normal reaction force. From (2)

N = Mg cos(6) - T sin(0+ ¢) = Mg (cos(6) — 0.5 sin(6 + ¢)) = 0.549 Mg

and F/N =0.375/0.549 = 0.683.

However, the maximum possible value for this ratio is the coefficient of friction, £ = 0.67. Thus
slipping will occur before the inner radius grows to 3/4 of the outer radius. (For part a similar

calculations give N = 0.503 Mg and F/N =0.497 < p).

Physically what happens is that the increased radius produces proportionally greater leverage for
rotation by the string. The reaction force of static friction must grow to compensate. (This in turn
requires that the orientation of the string be more horizontal to balance the larger friction force, so

the angle ¢ is reduced). Just before the inner radius becomes 75% of the outer radius, the
demand for the friction force exceeds the limit of static friction so slipping occurs.

4. QUESTION
The surface of thin hollow hemisphere of radius R is charged uniformly, its
total charge is Q. The point charge g of the same sign initially is very far
= from the hemisphere (at the infinity).

] a) Find the work W0 needed to move q to the center of the hemisphere.

b) Find the work W1 to move the same point charge from infinity to the
Wi wo place in the edge plane of the hemisphere, whose distance from the center is
x<R?

For both cases () is fixed and does not migrate along the spherical surface.
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4. SOLUTION

a). Work W0 is equal to increase in the potential energy U of interacting charges. Initially U is
zero, and if g is in the center, U = kQq/R since all the hemisphere surface is at the distance R
from g; k=1 (CGS units), k= 1/4mey=9-10° (SI units).

b). To move the charge from center to x zero work is needed because the electric field within an
edge plane is perpendicular to this plane. (Suppose the field has a component along radius. Add
an identical hemisphere below to form closed shell, then there should be radial electric field
inside. But it is known that inside the spherical uniformly charged shell the field is zero). Thus
work W1 = W0, for any x (while x < R).

5. QUESTION

A ball is tossed onto the floor where it
makes a succession of bounces as
illustrated in the figure below. Assume that

because of internal elasticity and friction
with the floor at each bounce the magnitude
of the vertical velocity component is
/Y ) reduced by a factor €, and the horizontal
i I 11 [ ssun component is reduced by a factor €. That
1 2 3 4 5

is, if voy n+1 denotes the y—component of the
velocity as the ball emerges from the (n +
1)st bounce, then voyu+1 = €y “Voy n, and

L similarly for the x-component. Note that €,
and &, are <1. Thus after each bounce, the ball moves slower and hops a shorter distance than it
did after the preceding bounce.

<

>
Lty Lt

Let the ball’s succession of bounces traverse a total horizontal distance L* which takes the time
t*. (As a practical matter, we measure L* and #* as the length and time where the bounces
become imperceptible; mathematically, the number of bounces goes to infinity.) Find 6y, the
angle the ball’s velocity makes with the horizontal immediately after the first bounce, written in
terms of L*, t*, €, &, and needed constants. Neglect air resistance.
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S. SOLUTION.

V] L 1

tanf; = 2 where Vi = L and vy = 8-
Vix hH 2

Thus we must find ; and ¢, in terms of the given quantities.

: 2v
First let us find Z,. The range of a bounce is L; =v; #; = le[-i]
g

2£xV1x8yV1y

The range of the second bounce is L, =v; 1, = =£,€, L.

The range of the third bounce is Ly =€ xzs y2 L.
: _ 3. 2 _ ( 2, 2 )
The total range is the L*=L; +€,€,,L; +€, €, Ly +... =L\ +&,8), +&,7€," +....

or L*=Llﬁ—exsy)'l =L :L*ﬂ—exey)

2,y

2y
Nextletus find #: £ = “% and I = i =gyt and 13 =£y2t1
g

* = — 2 s e 1 =+ -
Then t* =1, +ty +13 + —tl(+£y+£y + ):t,ﬁ sy)' =>t1_t*ﬁ sy)

1 2 %2
v gt] (4 —&
Finally, tan@; = e - A _8&h & 6 y Y

Vig Ll/ 2L, [2L*(-£.¢,)
1

6. QUESTION

To the wall of square tower whose side is 1 the goat is attached
D) H;\i by a rope of length 2 . The area of the lawn accessible for the

goat changes depending on the place where the rope is fixed to
1 the tower. Find the ratio between the maximal possible area to
the minimal one.
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6. SOLUTION

The goat always has a semicircle of radius 2 centered in the point where the rope is fixed to the
tower, its area is 27 (to the right from the tower in the picture). If the distance from the fix point
to the nearest corner is x, then a quarter of circle of radius 2 — X is accessible (above the tower in
the picture), its area is T0(2 — x)°/4. Then a quarter of circle of radius 1 — x, area is (1 —x)*/4
(to the left from the tower). If the goat goes clockwise, it can also consume (1 + x)*/4 below
the tower and Tx*/4 to the left. Since the rope is not longer than half of the tower perimeter, these
areas do not superimpose and can be simply summed up. Total area is

M4)B+ (@A -dx+x)+(1-2x +x)+ (1 2 x+x) +x%) =

(/4)(14 — 4x + 4x2). At x =0and x = 1 (fixed to the corner), the area is 14. When fixed to
the middle of the wall (at x = 0.5), the area is 13. This is a minimum and 14 is a maximum
(because of symmetry and positive coefficient at x2). So the ratio is 14/13. The area can be

written also as (1t/4)(13 + 4(x — 0.5)?), from which the same result follows, perhaps more
directly.
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42nd Annual Meeting of the APS Division of Plasma Physics
with the 10" International Congress on Plasma Physics
October 23-27, 2000
Quebec City, Canada

Session HP1 - Poster Session V.
POSTER session, Tuesday afternoon, October 24
Exhibit Hall AB, Quebec City Convention Centre

Internet Physics Olympiad - Round 11

R. B. Stephens, C. A. Danielson (General Atomics), D. Brown, R. Hobbs (Bellevue Comm. Col-
lege), A. V. Arzhannikov (Novosibirsk State U.), A. P. Ershov (Lavrentyev Inst. of Hydrodynamic),
S. Halpern (Praja Inc.), B. Kniazev (Novosibirsk State U.), B. V. Kuteev (State Technical U.)

In April '00 high school students in Novosibirsk and St. Petersburg (Russia) combined with stu-
dents in Seattle and San Diego (America) to participate in an internet-based science competition.
Each of eight teams were composed of four American and four Russian students. Each pair of team
halves were linked with their own private chat and whiteboard connection so they could consult in
solving the problems. They were presented with questions and then submitted answers through an
internet-based platform which was controlled at a central site; the system delivered each team's an-
swers to separately located panels of judges. A running table of results was posted on the competi-
tion platform. This competition was an ambitious step up in complexity from the previous year's
event. We demonstrated (in rudimentary form) that competitors from anywhere in the world can
join in cooperative international competitions staged from a single high-technology hub.
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