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Annomayus

Cratpsl IOCBSIIIEHA BAIATIICTHEMY IOOMICIO MTPOBEICHHS HEPBBIX MEKIYHAPOIHBIX HHTEPHET-OMMMIHAL 110 (u-
3WKe, OpraHM30BaHHBIX (usnueckuM QakyiabreroM HoBOCHOMPCKOro rocyJapcTBEHHOTO YHUBEPCHUTETa, B KOTOPBIX
y4acTBoBaJH crapiekiaccHuky Poccun u CIIA. B Te rons! Ha pyOeske cToNeTHii, 0CTaBaJIoCh eIle HECKOJIBKO JIET 10
TIOSIBJICHUS! TOIYJSIPHBIX COIMAIBHBIX CeTel, a Takke He CYIIECTBOBAIN HBIHE MIMPOKO H3BECTHBIE MECCEHKEPHL
[o »Toif mpuuMHE MPOBEAECHHE TaKUX COPEBHOBAHHK OBLIO COBCEM HE MPOCTOW 3a1adeil Kak B OpraHU3alMOHHOM
IUIaHe, TaK U B IUIaHE TEXHUUYECKOH peanusanun. Kpome Toro, 66010 HEOOXOAMMO MPEOONETh MPEMATCTBHIE, CBA3aH-
HOe ¢ OONBIIMMH Pa3IUYUsIMU B 00pa30BaTEIbHBIX MIPOrpaMMax M Pa3HBIM YPOBHEM IIKOJBHOTO IPEnojaBaHus (u-
3uky B Poccun u CIIA, a Takke ¢ HUTHIHEM SI3BIKOBOTO Oapbepa MeXX1y yJYacTHUKaMU COpeBHOBaHHMH. Bee aTH mpe-
ISITCTBHS OBUTH YCIIEIIHO NPEOJI0JICHbI COBMECTHBIMU YCHIIMSIMU POCCHIICKOTO M aMEPHKAaHCKOTO OpraHU3allOHHBIX
KOMUTETOB. B pesynbrate, B 1999 1. ObUIM IPOBENEHB COPEBHOBAHMS B paMKax IBYX ropojoB: HoBocubupck u Can-
Juero, a B 2000-M — B pamMKax ceTd u3 4eThipex roponos: HoBocubupck — Cankr-Iletepoypr — Can-/Iuero — Custi.
Crenyer 0co00 MOAYEPKHYTH, YTO BECbMa MPOMAYKTHBHON OKa3anach MJes MPOBOAUTH COPEBHOBAHUS MEXIy KOMaH-
JIaMH, KOTOPBIE COCTaBICHBI M3 PABHOTO YHCNA POCCHHMCKUX M aMEPUKAHCKUX MIKOJHHUKOB, OONIAIOMINXCS MEXIY
c000if ¢ MOMOIIBIO PSMOH BUACOCBSI3H. DTO MO3BOJMIIO BHIPOBHSATH MIAHCH KOMAaH[ Ha MOOETy M 3aMEHHTh MEXHa-
IIOHAIBFHOE CONMEPHUIECTBO TECHBIM COTPYAHMUYECTBOM B paMKaxX KOJJIEKTHBA MHTEPHAIMOHAILHON KoMaH . Kom-
TUIEKTHI OJIMMITHATHBIX 3a7a4 OBUIM IMOJTrOTOBNIEHBI Kak B hopMe OOBIYHBIX, MMCHBMEHHBIX 33/IaHMil, Tak ¥ B (hOpMe BHU-
JICOKJIMIIOB, COJIEPXKALINX JEMOHCTpALUIO (DH3MIECKOTO ONMBITa. Buaeops, AeMOHCTPUPYIONIMI BBHIOJIHEHUE OIBITA
1o ¢u3vKe, yaayHO BIMCBHIBAICS B peLIeHHE MPOOJIeMbl MPEOJOJICHUs SI3BIKOBOTO Oapbepa. be3yclioBHO, B MOJHOM
Mepe OBbII HCHONB30BaH MHOTOJETHHH ONBIT, HakoIuieHHbIH B HI'Y mpu mpoBeneHHHM BCECHMOMPCKUX OJIMMIIMAJ
1 BCTYIIUTENBHBIX 3K3aMEHOB 10 (r3uke. B MpuiioxkeHnsx K JaHHON CTaThe, MBI MIPEACTABIIIN COJIEp)KaHNE 3aJaHui
JUISL yIACTHUKOB OJIMMITHAT, & TAKXKE OTKJIMKH OTEIECTBEHHON M aMEPHKAHCKOI MPEecCHl Ha ONMCAHHEIE 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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BBoaHbIe 3aMeYaHuA

Becnoit 2019 r. ucnonaunock 20 ner ¢ matel nposeneHus [lepBoil poccuiicko-aMepHUKaHCKOM
uHTepHeT-onumnrasl mo ¢usuke (First USA / Russian Internet Olympiad on Physics) mis Bbirmy-
CKHBIX KJIaCCOB CpeiHel MIKOibl. [IpoBe/ieHHe TaKOM OJIMMITHAABI JUIsl CTAPIICKIIACCHUKOB OBLIO
npeioxkeHo B Hosiope 1998 r. B HoBom Opiieane Ha exeroqHol koHpepeHmn OtaeneHus GU3nKu
m1a3Mbl AMepukanckoro ¢usndeckoro obmiectsa (Plasma Physics Division of APS) B xozne 6ecensr
Bopuca A. Kusizea (3aBenyromiero kadeapoii obueit ¢pusuku puszpaxa HI'Y) ¢ Kapon Janusncon
u Puuapmom JIn (Carol Danielson and Richard Lee from General Atomics) nmpu yuactun JI)koHa
Buutuca u3 Jlenapramenra suepretuxu CIIA (John Willis of the U.S. DOE). OcHoBHBIM TIpersiT-
CTBHEM K MPOBEACHUIO 3TOH ONMMIMAIbI OBIJIO TO, YTO LIKOJBbHBIE MpOrpaMmsl 1o ¢usuke B Poc-
cutickoit @eneparuu u CLIA pagukanbHO OTIWYAINCH IO TIIYOWHE MTPOHUKHOBEHMS B M3YIaeMBIN
MpeaMeT M TMOCIeJOBATeIbHOCTH U3JI0KEHHsT 00pa3oBaTelbHBIX MaTepuanoB. Hampumep, TONBKO
B HEKOTOPBIX crienuanu3upoBanHbix mkoiax CIIIA onucanue pu3nveckux 3aKOHOB B paMKax 00-
pa3oBaTebHON MPOrpaMMbl IPOBOAMIIOCH C MPUMEHEHUEM HPOCTHIX MaTEMAaTHYECKUX BBIPAXKECHUH.
Oco3HaBast 3TO 00CTOATENBCTBO, MPUHSIIA PEIICHNE: CO3/IaBaTh OObEIMHEHHBIE POCCHICKO-aMepH-
KaHCKUE KOMaHJIbl, COCTaBJIEHHbIE M3 OAMHAKOBOI'O YMCIIA POCCUHCKMX M aMEPHKAHCKUX CTaplle-
KJIACCHUKOB. DTO 00€CIeunBaJIO PAaBEHCTBO BO3MOKHOCTEH JUIsl KaXK/I0M U3 YUaCTBYIOIIMX KOMaH,
a Takke CrocOOCTBOBAIO PAa3BUTHIO MAPTHEPCKUX KOHTAKTOB MEXJIY CTapIICKIIACCHUKAMH JBYX
CTpaH.
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IlepBas uHTEpHET-0IMMIINAAA 110 (PU3HKeE

IepBas omumMmuana Obia mposeaeHa 8—9 ampenst 1999 r. npu ydacTHu TpeX MEKIyHApPOIHBIX
KOMaH/J|, KaX/Jasi U3 KOTOPBIX ObLIa COCTAaBJIEHAa M3 CTapUICKJIACCHUKOB — MpPEACTaBUTENEH IIKOI
HoBocubupcka u Can [{uero. VckimounTenbHO BaXKHOM OCOOEHHOCTBHIO 3THX WHTEIDIEKTYaTbHBIX
COPEBHOBAHUH OBIJI0O UMEHHO TO, YTO Ka)Jasl U3 TPEX KOMaH/ IIPeACTaBisia co00H 00beIMHEHHbII
KOJIJIEKTHUB, COCTABJICHHBINH U3 4-X POCCUHCKUX U 4-X aMEpUKAHCKHUX LIKOJBHUKOB. JTH JIBE IMOJIO-
BUHBI O0BbEMHEHHON KOMaH[bl, COCTOSIIEH N3 BOCBMH YENIOBEK, BHIMONHSIN 3aaHue U3 6-TH 3a-
Jlad B yCJIOBUSIX TECHOTO OOIIEHHS C MCIOJIb30BaHHEM MHTepHET-TexHOnoruil. C poccuiickoi cTo-
POHBI B COCTaB TpeX KOMaHJ BOIIM CTapIISKIACCHUKHM TpeX IKon ropona HoBocubupcka.
B xomanny Ne 1 Bxoamnm yuammecs: ¢pusnko-maremarnuaeckoit mkonsl npu HI'Y (CYHL), B xo-
manay Ne 2 — yqamiecs rumHazud Ne 1 (LlenTpanbheiii paiion r. HoBocuOupceka), B komanay Ne 3 —
yuamuecs rumHasun Ne 3 (CoBerckuii paiion T. HoBocubupceka). B cBoro ouepesib, ¢ aMepHUKaHCKOM
CTOPOHBI B COCTaB 3TUX TPEX WHTEPHAIMOHAIBHBIX KOMaH] BOILIM BHIMTYCKHUKUA 5-TH MIKOJ, pac-
MOJIOKEHHBIX Ha Tepputopuu ropoaa Can [uero. 3mech cienyeT OTMETUTh, YTO B TEUEHUE OJHOM
HEJEeNIN 0 Havalla COPEBHOBAHMM ydalllhecs, BXOISIIME B COCTaB KaXXJOH MHTEPHAIIMOHAJIBHOU
KOMaH[Ibl C POCCHUICKOI M aMepUKAaHCKON CTOPOH, BEJM MHTCHCUBHOE OOIECHHE MEXKAY cO0O0i 1Mo
KaHaJaM CBSI3H, KOTOPbIE 3aTeM OBbLIM MCIOJIh30BaHbl MU NP COBMECTHOM PEIICHHUH 33134 B XOJIE
COpPEBHOBaHUA. B TeueHne 3TOH HeAeaw TPEHUPOBOK IO OOLICHUIO HAa AHTJIMICKOM SI3BIKE COCTaB
koMaH bl No 1 ObUT HECKOJBKO PACIIMpEH KakK ¢ POCCHHUCKOH (5 4eloBeK), TaK U ¢ aMEpUKAHCKON
CTOPOHHI (7 YenoBeK). To HAILIO OTpakeHue Ha GoTorpadusx Tpex HHTEPHAIIMOHATIBHBIX KOMaH/
(puc. 1). Bo Bpemsi copeBHOBanuii komaHga Ne | mMena B CBoeM cocTaBe 8 oOydarommxcs (1o
4 yenoBeKa ¢ KaXKA0i CTOPOHBI), KaK U IBE IPYTUe MHTEPHALMOHAIbHBIE KOMaHIbI.

3amanue A 3TOW WHTEPHET-0JIMMITHABI ObLTIO COCTaBICHO MPOTrPaMMHBIM KOMUTETOM, 00pa3o-
BaHHBIM M3 MPEICTaBUTENICH IMEHHO TeX TpeX cpeaHeoOpa3oBaTeIbHbIX MIKOJ, y4Yalruecs KOTOPhIX
BXOJWJIM B COCTAB COPEBHYIOLIUXCS KOMaHJl ¢ poccuilckoil ctoponsl. Ha puc. 2 mpencraBieHa
¢dororpadus, momyueHHass BO BpeMsi paboyero 3acefaHusi ITOr0 KOMUTETa. 37ech JKe, HECKOJBKO
npaBee Gororpadun mporpaMMHOr0 KOMUTETa, IpeacTaBieHa Gpororpadus npodeccopa b. A. Kus-
3eBa, KOTOPBIM BEJET Pa3roBOp C aMEPUKAHCKUMHM KOJUIETaMH HEMOCPEICTBEHHO BO BPEMs IPOBe-
JICHHSl COPEBHOBAHMS C LENbI0 KOOPAMHALMHU ACHCTBUH MEXIY OpPraHU3aTOpaMH C POCCHUICKON
1 aMEPUKAHCKOU CTOPOH.

B 3aganuu, BbIIaHHOM Yy4acTHHKAaM JaHHOT'O COPEBHOBAHUS, COJIEPKAIOCh IIECTh 3aa4, TEKCThI
KOTOPBIX NPEACTaBJICHbl B IPHWIOKEHHH | M COMPOBOXAEHBI PELICHUSIMH, YTO MO3BOJISIET YUTaTe-
JIIM JTaHHOM CTaTbhH OIIEHWUTH JOCTYITHOCTH PEIIeHMs BCEro 3aJaHud Ha 0aze 3HAHUM IIKOIBHOM
nporpaMmel. [Ipu BHICTaBICHHH TIOJHOTO YKcia 0aJioB, HAOpAHHBIX KaXJOW M3 TpeX KOMaHJ 10
pe3yibTaTaM BBIOJHEHUS! UMH NPEIJIOKEHHOTO 3aJaHusl, IPOrpaMMHBII KOMHUTET OLIEHHBAJ pe-
3yJIbTAT pelleHMs KOKIO0H U3 3a7a4 B Oaiax B 3aBUCUMOCTH OT TOT'O, HACKOJILKO TPE/ICTaBICHHOE
KOMaHJION pelIeHre CMOTIIO MTPUOIIM3UTHCA K JOCTIKEHHUIO COOTBETCTBYIOIIEro oTBeTa. [1o pe3yib-
TaTaM IPOBEPKH MPEICTABICHHBIX KOMaHAaMHU PEIICHUH MEpPBOE MECTO B COPEBHOBAHMHU 3aHsJIa
KoMaHzAa Ne 2, B KOTOPYIO C POCCHUICKOW CTOPOHBI BXOAWIM y4amuecs: rumHasuu Ne 1, Bropoe me-
CTO OBLIO MPHCYXKISHO KoMaHae Ne 3, BKJIrOUaroniel yyanmxcs ruMaasun Ne 3, u, HakKOHell, TPEThe
MecTo 3aHsa komanaa Ne 1, coctosmas u3 yuamuxcst CYHLI.

[Iposenenue [lepBoii MHTEPHET-OIUMIINAABI IIKOJIBLHUKOB BBI3BAIO OOJIBIION MHTEPEC KaK poc-
CUICKHUX, TAK aMEPHUKAHCKUX CPEJICTB MacCOBOM MH(GOpMAIUK (CM. MPUIIOK. 2 U 3) ¥ HAIILIO OTpa-
JKCHHE B HHTEPHET-COOOIIEHNH . B MpHIox. 3 Ipe/ICTABICH OIMH U3 IPHMEPOB Iy OINKAIHH
06 Onummuaae B aMepUKaHCKOU Tpecce, a MMEHHO cTaths B rasere The 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
TIPSR A
V{(

T,

ﬁ Russian Members

U.S. Members Team 1

Puc. 1. Komanzp! — ydactauisl [lepBoii nHTepHeT-0muMnuaapl. OObeIMHEHHBIE POCCHHCKO-amMe-
PHUKaHCKHE KOMaH/IbI IIPE/ICTABIICHBI B IIOCIEI0BATEILHOCTH CBEPXY BHU3 B COOTBETCTBUHM C 3aHs-
TBIMU MECTaMH 10 UTOTaM COPEBHOBAHUS

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
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) 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. TIporpammusblif oprkomutet [lepBoit HHTEpHET-OIMMIHNABI C POCCUICKOI CTOPOHBI
Fig. 2. Program Committee of the First Internet Olympiad from the Russian side

Bropasi unTepHeT-01MMNINAAA 110 (pU3MKeE

Bnaronapst mmpokomy pacnpoctpanenuto uadopmarmu o [lepBoii nHTEpHET-OMMMITHAIE TIO DU-
3MKE Ha y4yacTHe B MHTEPHET-OJUMIIMAJAE CIICAYIOIIEro roja MoJaay 3asBKy NPEICTaBUTENN IIKOI
yke u3 yerblpex ropoaos. Hapsay ¢ HoBocuOupckom u Can Jluero x y4acTuio B OJMMITHAIE MTPH-
coenuamuch Cankt-IletepOypr (yueOHblii eHTp akagemuka XK. . Andéposa) u Cudta (puc. 3).
B sTOM, BTOpPOM, COpPEBHOBaHMHM y4acTBOBAaJI0O BOCEMb WHTEPHALMOHAIBHBIX KOMaH, COCTABJICH-
HBIX U3 yYallUXCsl POCCUHCKMX W aMEPUKAHCKHX IIKOJI. B Kaxayro KOMaHAy BXOAWIM 1O OIHOM
mkoie u3 Poccnn n 3 CILIA. Cxema, mo KoTopoii 6bUTa OpraH30BaHa COBMECTHAs paboTa MIKOJIb-
HUKOB, BXOJSIIMX B OJIHY WHTEPHAIIMOHAILHYIO KOMaHy, TIPU pEIIeHUH 33j1a4, a TakkKe cxema
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B3aMMOJICHCTBUS YETHIPEX CyACHCKUX KOMaHI, paOOTaBUIMX B YETHIPEX TOPOAAX,II0 OICHKE Kade-
CTBa peLEeHHUS 3a/1a4, IPEATI0KECHHBIX B 3aJJaHNH, HALIUIN OTPakKeHUE Ha puc. 4.

Souvenir
San Diego, C‘:q,i,fo;*nia
Seattle, Washing’ron
Novosibirsk, Russia
5t. pefers(ow*g, Russia

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

I

‘Web delivery of question

Puc. 3. Uetslpe ropoja u3 AByX CTpaH — y4aCTHUKU BTopoil uHTEpHEeT-0MMMITHA b1
Fig. 3. Four cities from two countries — participants of the Second Internet Olympiad

3agaun Ui JaHHOM OJMMIIMAIBI OBUIM COCTABJICHBI POCCHICKUM IPOTPAMMHBIM OPTKOMUTETOM
U COTJIACOBAHBI C AMEPUKAHCKMMH KOJIETaMH Ha IPEAMET COOTBETCTBHS COJCPKAHHIO 00pa3oBa-
TENBHBIX IPOrpaMM. B npuiioskeHun 4 mociie1oBaTesIbHO MPEICTABICHBI 33/IaHUs Ha TIEPBBIi (101-
TOTOBHUTEIIBHBII) TYp, B XOJ€ KOTOPOrO yYaCTHHKM KOMaHJI OCBAaWBAJM METOIMKY COBMECTHOM
paboThI HAJl PEIICHUEM 33714 C UCIIOIb30BaHUEM MHTEPHET-KOMMYHHUKALMH, 1 Ha BTOPOH (3aKJIr0-
YUTENBHBIN) TYp, [0 Pe3yJibTaTaM KOTOPOro OCYLIECTBISIIOCH paclpe/eeHre KOMaH | 10 MecTaM
B TYPHUPHOM TaOnuIe.

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



112 YuyebHo-MeToanueckoe obecrneyeHne MPenofaBaHus ousmkm

[Tpumep Tpancisiuuu yepe3 HTepHET NMpakTHYECKOH 3afauu, KoTopas ObLla BKIIOYEHA B 3afa-
HHE Ha 3aKITIOYUTENBHBINA Typ, B BUIE (pritbMa, JeMOHCTPUPYIOIIETO OIBIT 0 (pHU3UKe U3 IMKOIHHON
IIPOTPaMMBl, IPEACTABIICH Ha pHC. 5.

Judge/Monitor
[ Team 6

Judge/Monitor

San Diego // /

//’

/

| Judge/Monitor !—

Puc. 4. Cxema cetu, o0ecIieYnBaBILEl CBI3b IIKOJILHUKOB B COBMECTHBLIX KOMaH[aX

1 YJICHOB XIOpU B YETHIPEX ropoJiax

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:

Questian Reseurces:

c Lk

Puc. 5. I300pakeHne 5KpaHa KOMIIBIOTEpa KOKA0H U3 KOMaH/I, Ha KOTOPOM JIEMOHCTPHPYETCS
(bU3MYeCKHUil SKCIIEPUMEHT, TPeOYIOLIHii 00bICHEHHsT HAOTI0AEMOTO 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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Vyaruecss poCCHICKUX M aMEPUKAHCKHX IIKOJ AKTHBHO OOCYXKIaM PEIICHUS 3a/1a4 C MCIONb-
30BaHMEM TIPEIOCTaBIEHHBIX MHTEpHET-TexHONOTHiA: chat u white board (puc. 6). B cBoro ouepenp,
CyZIeHiCKHe KOMaH/Ibl UCIIOIB30BANIM TAKXKe J[BE B3aWMHO-IOIOJHsOINE TexHomoruu: chat u vide-
oconference (puc. 7). C MO3UIUK CETOAHSAIIHErO AHS, YKA3aHHbIE HHTEPHET-TEXHOIOTUH BBITJISIAT
COBCEM HE BIIEYATIISIONIE, HO B T€ JAJICKHE TObI (KOHEI] IEBSHOCTBIX) STOT MPOIECC CBSI3H CUMTAI-
Csl YHUKAIBHBIM TEXHHYIECKAM PEIICHHEM.

Second USA/Russian Internet Olympiad on Physics

April 2000

SanDieco - Novosibirsk - Seaflle - Saini Petershura

Puc. 6. PaboTta 00beAMHEHHBIX KOMAH/I Ha/l PEIICHUEM 3a1a4
B yC.]'[OBI/IﬂX HGOTCTyl’lHOFO KOHTPOJIA CO CTOPOHBI Me)KlIyHapOJIHOFO KIHOpHU
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 X0JI€ IPOBEICHHS 3aKITIOUUTEIBHOTO Typa COPEBHOBAHHMA
U TIpH BEIPabOTKE HTOTOBOTO PEIICHHS M0 PE3yJIbTaTaM 3TOTO 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

Hcnone3yst MHTEPHET Ui TECHOTO TWHAMHYHOTO OOIIEHUS, MEXIYHApOJHOE JKIOPH, COCTaB-
JIEHHOE M3 MPEJCTABUTEIEW BCEX UETBHIPEX FOPOJOB, NE€TAIBHO MTPOAHAIM3UPOBAJIO PEIICHNUs, MTPel-
CTaBJICHHBIE BOCEMbIO KOMaHAaMu. MToroBas Tabnuua ¢ pe3ynbraTaMy MPOBEAEHHOTO COPEBHOBA-
HUS TIpefcTaBleHa Ha puc. 8. BuaHo, 4To MeXIyHapoIHOE KIOPH HPUCYAMIIO TMO0eay KOMaHIe
Ne 1, xoropast Obuta coctaBneHa u3 ydamuxcss CYHI] HI'Y (r. HoBocuOupck) u Tpex MmKoi u3 ro-
pona Can [luero. Jta xomanna HaOpana 43,25 Gamna. Bropoe u TpeTbe MecTa MOAETUIN MEXKIY
coboit komanaa Ne 5 u 6, naOpagiue o 37 6auioB. CHMCOYHBIN COCTaB KOMaHA-100eANTEIbHHUII
npencrasieH Ha puc. 9. [IpoBenenne BTopoii MHTepHET-ONMMMIHMAIBI HANUIO IHUPOKHHA OTKIHK
B cpencTBax MaccoBod uH(opmanuu. [Ipumep myOGnukanuii mo 3ToMy HOBOY MPEACTABIICH B MIPU-
JIO’KEHUH D.
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Here are the final results for the competition. The competition organizers extend their congratulations to all the contestants. You have confronted tough
physics problems under demanding conditions and have all proved your worth. As you can see below, Team 1 takes first place, followed by a tie for
second/third place between teams 5 and 6. Our special congratulations to these teams!

Look for the problems, answers, and scoring rubrics using the links below the table.

Final Results of the Competition

[ Team Team 1 Team 2 Team3 || Team4 Tean5 | Team6 Team7 ||  Team8
Prob. S.D./Nsb. Nsb./Sea. Nsb./S.D. "Nsb‘/Sea. S.D./St.P. |[Sea./St.P. St.P./S.D. St.P./Sea.
1 9 ] 6 6 S5 7 5 4 4
2 10 5 3 4 5 10 5 10
3 2.5 1 1.5 4 2 4 4 1.5
4 7 3 7 6 8 2 4
5 8 2 5 5 7 0 2 3
6 6.75 7 _ 10 6.75 10 10 10 10
Total 43.25 24 29.5 31.75 37 37 27 32.5
Standing 1 8 6 5 2-3 2-3 7 4

SD. = San Diego, Nsb. = Novosibirsk, Sea. = Seattle, St. P. = Saint Petersburg

see. webode

Tacidiv.boo:che i htm!

Puc. 8. Utoru ¢punansHOTO Typa BTOpOii HHTEpHET-OIMMITHAIBI TIO (PH3HKE
Fig. 8. The results of the final round of the Second Internet Physics Olympiad
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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 Jolla 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. Poccuiicko-aMmeprKaHCKAE KOMaH/ b, 3aHABIINE MPU30BBIC MECTA
B0 BTOpoii nHTEepHET-0OMMMIIHaAe 10 (HU3HKE JUIs CTApIIEKIaCCHUKOB
Fig. 9. Russian-American teams that won prizes
at the Second Internet Physics Olympiad for high school students

3akiIoyenne

Takum 06pa30M, BIICPBBIC B UCTOPUU MMPOBCACHUA MCIKAYHAPOAHBIX OJIMMIIUA/ ObLTa IMPpUMCHC-
Ha HapoXJarouiasacsa MCToAuKa NpOBCACHHUA MPCAMETHBIX OJIMMIHAA JJIS IIKOJIbHUKOB PA3JIMYHBIX
CTpaH € HUCIIOJIb30BaAaHUEM HHTepHeT-TeXHOHOFHﬁ. Kak 0bu10 OTMCYCHO, OCHOBHAasd TPYAHOCTH B Op-
TaHHU3alun COpeBHOBaHI/Iﬁ MCKAY CTapUICKIACCHUKaMH pOCCHfICKHX U aMCPUKAHCKUX MIKOJ CO-
CTOsJ1a B TOM, 4YTO FJ'IY6I/IHa H3JI0KCHUA yqe6H0r0 Marcpualia 1mo (bPIBI/IKe " TTOPAJAOK €TI0 U3JIOKCHUSA
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o 00pa3oBaTeNIbHON MPOTPaMMe CHIIBHO pa3sInvatoTcsl B ABYX cTpaHax. Eciu ucxonuTs U3 aHamo-
T'MH CO CIIOPTUBHBIMHM COPEBHOBAaHMSAMHU, IIOJY4YaeTCsl TaK, YTO MPUXOAUTCS COMOCTABIATH PE3YJib-
TaThl, JOCTUraeMble KOMaHIAMHU, COCTABICHHBIMHU U3 ABYX KaTETOPHUH JIETKOATIETOB: YIaCTHUKOB,
MPBITAIOMIMX B BBICOTY CO CIOPTHBHBIM IIECTOM, U YYaCTHHKOB, JOBOJBCTBYIOUIMXCS MPBDKKOM
4yepes Nepekiagudy. B ciaydae, korga npu oneHKEe JOCTUIHYTOIO KOMAaHIOH pe3ysibTara CyMMHUPY-
FOTCS 3HAUEHUsI BBICOTHI, IPEOJOJICHHON KaXKAbIM U3 YICHOB KOMAaH/BI, I0Jy4aeTcs, YT0O OCHOBHON
BKJIaJl B IOCTM)KEHHE BHECYT MPBITYHBI C MIECTOM. B aMepukaHCKUX 0011e00pa30BaTebHBIX MIKO-
Jax y4at (pU3UKe TaK, YTO 3TO COOTBETCTBYET MPBIKKAM Uepe3 MepeKaluHy Ha BeicoTe 1,5 MeTpoB,
U HallM 3apyOeXXHble KOJIJIETH MPUHSIM PEIICHUE HE NMPOBOIUTH Jajiee COPEBHOBAHUN MEXIY KO-
MaHIaMH, B KOTOPBIX OOBEIMHEHBI POCCHIICKHE M aMepUKaHCKHe IIKOJbHUKH. [lomydanoce Tak,
YTO MpH OOCYXXICHHM B KOMaHJIE 3aJaud, NpeAsaracMoil ONMMIMAAHBIM 33aJaHUEM, MPaBHIbLHOE
pelieHne, Kak NpaBuWiIo, Ipeasarald POCCUHCKUE MIKOIbHUKH, @ aMEPUKAHCKHE YIEHBI 3TOW KO-
MaH[Ibl TOJBKO MBITATIHCH Pa300paThCsl B MPEAaraéMoM pOCCHsIHaMH pelieHud. B 3Tux ycnoBusax
CTpajiaio caMoJIfoOre aMepUKAaHCKUX MapTHEPOB, M B UTOTE 3TO MPHUBEIO K TOMY, YTO aMepUKaH-
CKasi CTOpOHA OTKa3aJlach OT NPOBEICHHUS HHTEPHET-OJIMMIINA B IOCIEAYIOIINE TOIBI.

C Toi1 mopbl, KOrAa NPOXOAMIM ONMCAHHBIE B JAHHOW CTaThe MEPBBIC WHTEPHET-OIMMIINA[IEL,
npouwio 20 ner. 3a 3TH roJbpl BO3MOKHOCTH, NMPEAOCTABISIEMbIE WHTEPHET-TEXHOJIOTHSIMU ISl 00-
LICHUS JIOJIe B MacmTabax BCEro 3eMHOTO IIapa, HEM3MEPHMO BBIPOCIH. YUHTBIBask TO 0OCTOS-
TEJICTBO, YTO YPOBEHb NpenoAaBaHus (PU3MKU B IIKOJIAX TAKUX E€BPONEHCKUX CTpaH, Kak ['epma-
Hus u OpaHnus, He YCTyHmaeT POCCHUICKMM IIKOJaM, IPEACTAaBISETCS BECbMa IOJIE3HBIM
OpraHN30BaTh COPEBHOBAHMUS IIKOJHLHUKOB B Tpejaenax EBpasum, UCHONB3ysl YHUKANIBHBIE COBpeE-
MeHHble BO3MOKHOCTH MHTepHerta. LlenecooOpa3Ho Takke oOpaTHTh BHUMAaHHWE Ha BO3MOXKHOCTh
MIPOBEIEHHUS] COPEBHOBAHUM MO (U3MKE C UCHONb30BaHHEM VHTepHEeTa MEXIY ydyalluMHCS LIKOJ
U CTyIEHTaMH TEPBBIX JIBYX JIET 0Oy4eHHsI B YHHBEPCHTETAaX HAIIEr0 peruoHa Wiu Bceill Poccum.
3T0, HECOMHEHHO, MOBBICHIIO OBl OOLIMIT YPOBEHb OCBOSHHS (PM3UKH B 3THX y4eOHBIX 3aBEACHUSIX,
YTO MPHUHIIUIHAIBFHO BaYKHO UISA MOIBEMa YPOBHS MHXKEHEPHOTO oOpazoBaHus B Poccuiickoit De-
Jepalyu.

Mpbl ucKkpeHHe OnarojapHbl Kojuteram 1o [IporpaMMHOMY KOMHUTETY HHTEPHET-OJMMITHA TO
¢usuke: Bany BopoOweBy, Anekcanapy EpmoBy m Anatonuio TpyOaueBy, KOTOpEIE B T€ TOJIBI
npenogasanu ¢uszuky B CYHL mpu HI'Y, a takke Unpucy Arnuynuny u Opuro bamkarosy, pa-
OOTaBIINM Y4HUTENSIMH (U3MKH COOTBETCTBEHHO B ruMHasusx Ne 1 u 3 1. HoBocubupcka. Ocobo
OTMETHM Ba)KHYIO POJIb B MPOBEJCHWH MHTEPHET-ONMMIINA] HAIIUX HapTHEPOB C aMEPHKAHCKOM
croponbl: Kapon Tanuanscon (Carol Danielson) u Puuapna Credenca (Richard Stephens) us Txe-
Hepall ATOMUKC.

Onmmnuazaa Obiia MpoBeeHa MPH MOoJIEPKKe co cTOpoHbI HOBOCHOMPCKOT0 TOCY1apcTBEHHOTO
YHHBEpCUTETa, mporpaMmsel «MHTerpanus Hayku u oOpasoBaHus» (rpaHT Ne 276) MunucTepcTBa
obpaszoBanusi PO, Mununcrepcrsa snepretuku CIIA (Department of Energy), komnanuu «J{xeHe-
pan Atomukc» (General Atomics) m Texuwueckoro mentpa wm. J[xo Punmona (Joe Rindone
Thachnical Center). B opranusamuu BTOpPOH OJUMITHAIBI MPHUHSI aKTHBHOE ydactie HaydHo-
obpazoBarenbHblid neHTp (HOLL) ®dusuko-rexnmueckoro mHerutyta uMmeHu A. . Modde PAH,
cos3nanublii HobGenesckum naypearom mo ¢usuke XK. U. AndE€pobiM. ABTOpHI BeIpakaroT Oiaro-
napHoctb komteraMm w3 HI'Y m HOLL: T. E. AnekceeBoit C. B. beikoBy, H. C. [luxanckomy,
10. M. 3wi0apeBy, A. U. Kusornsmosy, B. H.HBanuenko, A. A.KumnpusuoBy, K.I'. KocreHko,
N. A. KorenbuukoBy, b. B. Kyreery, /l. B. JlutBuenko, I'. B. Menenuny, B. A. MenbHHUyKY.
A. A. Hukurnny, C. H. Hyxwuny, E. U. [lansunkoBy, B. B.Pamuenko, B. C. CepebpsiHckomy,
A.E. Typuny, E. H. ®anneenxoy, B. C. Yepkacckomy, III. P. SIxunHy, a Takke aMepHUKaHCKUM
naptaepam: [1. Buntepy (P. Winter), . bpayny (D.Brown), C.Tamumsrony (S. Hamilton),
. Oanepy (D. Edler), B. Cummcony (B. Simpson), P. JIu (R. Lee), FO. Omenpuenko (Yu. Omel-
chenko), JIx. Ywumcy (J. Willis), P. Xo66cy (R. Hobbs) 3a Becomslii Bkimam B opraHuzaiuio
U TIPOBEJICHUE JIBYX POCCHUICKO-aMEPUKAHCKHX MHTEPHET-OJIUMITHA.
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Ipunooicenue 1
3amaun, MpeI0KEeHHbIE K PEIICHUIO
ydactHUKaM [lepBoii HHTEpHET-0OMMMITHAABI IO (HU3HKE

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?

LIL
200 Q
o) 4L
B)13L/2

y) LJ15
8) L(N2+1)/ (2 -1)
&) 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:

2%+L)2 x(a_a%zwL)):%—L)’ ><(m'.al‘(x--L))

It reduces to:

%X+L)3 = %x— Ly

and the right result is

x=L(2”3 +%1/3__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% 'incmased_ 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 a2 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-Y .
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

5) 249

€) 317

0) 1227

Answer #6 — 5

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 bave 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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Ipunooicenue 2

Joxnan Ha koHbepeHIH ¢ mHpopManrel o mposeAcHNH [lepBoii HHTEPHET-OIUMITHATHI
MEXTy KOMaHaMH, B KOTOPBIX O0BEIMHUINCH POCCUNCKUE H aMEPUKAHCKHE CTapIICKIIaCCHUKU

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 1. Sh. Agliulin, T.E. Alekseeva,
Yu. L. Bashkatov, S. V. Bykova, N. S. Dikanskii, Yu. M. Zybarev, A. |. Zhivoglyadov, V. N. Ivan-
chenko, I. 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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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 ] \

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.

c) 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: ¢) 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.
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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, b2 = 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.

3anaHue Ha 3aKIIOYUTENbHBIN 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
\_S 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 (72 = 60 grams). The incline is
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
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
change is made to M.)

Is the equilibrium still possible if 7 increases to
75% of R? 1f 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 7r = F' R, where 7= 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 (0+ ¢) = F - Mg sin(6) (D)
N = Mg cos(6) - T sin(6 + ¢) (2)

Eliminating /' and 7 in equation (1) gives:
0.5 Mg cos (8+ ¢) = 0.25 Mg - Mg sin(6) , or cos (0+ @) = 0.5 - 2 sin(H).

solving for ¢ gives:

¢=cos (0.5 - 2 sin) - B=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, (8+ ¢) =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(8) — 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, it = 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
R 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
fromgq; k=1 (CGS units), k= 1/41ey = 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
reduced by a factor €, and the horizontal
component is reduced by a factor €. That
is, if voy n+1 denotes the y—component of the
velocity as the ball emerges from the (n +
1)st bounce, then Voyn+1 = €y “Voyn, and

i 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 6, 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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5. SOLUTION.

tan@; = My Y where v i and v ol 1 .
le 1x 0 ly 2 8-
Thus we must find Z, and ¢, in terms of the given quantities.

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

2, Vi4E,V
The range of the second bounce is L, =v; 1, = " s £x€, L.
The range of the third bounce is L3 =€ xzs 2L1.
The total range is the L* = L; +€,€,,L; +€, s Ll =1 (+£x£y +exzey2 +)

or L*=L,ﬁ—exsy)'I =L =L*Q—£x£y)

2e,v

2v
Nextletus find #;: # = “% and t = - 4 =gyt and 13 =£y2t1
g

* = - 2 s —e. 1 =+ -
Then t* =1 +1t, +13 + _11(+sy+ey + ):t,ﬁ sy)' :tl_t*ﬁ sy)

Y1y ygtl gtl _ g,*2ﬁ_£y)l

Finally, tan6; = — =
s e i L/ 2L, [2L*(-e.e,)

6. QUESTION
To the wall of square tower whose side is 1 the goat is attached
D) FF 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 71(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 7t(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

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

(m/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 x°). 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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Physics test spans the Web and world

Russian, US. students team up with their learning

By LISA STIFFLER
PI REPORTER

BELLEVUE - In an unusual
collaboration that crossed cultures,
US. and Russian high school stu-
dents put their heads together over
the Internet last week for a transcon-
tinental physics competition.

Fifteen students from seven
Washington schools gathered at
Bellevue Community College to com-
pete in the Internet Physics Olympiad
2000 with students in Russia.

The Washington students tackled
problems sent over the Web, convers-
ing with their international team-
mates in real time. They scribbled
images on digitizing notepads that
showed up instantly on the computer
screens here and in Russia; they
typed explanations about mass, pres-
sure and acceleration in live chats.

Luckily, the Russians could con-

verse in English.

“I'm a typical American,” said
Paul Gibson, a senior from Davis
High School in Yakima. “All I know
about Russia is from ‘Rocky’ movies
... and Tom Clancy books.”

But Thursday night, the students
connected with their Russian peers,
for whom it wds Friday morning,
bound by their shared passion for
physics.

The competition, which also in-
cluded high schoolers from San
Diego, was between eight teams, each
composed of four Americans and
four Russians from St. Petersburg
and Novosibirsk, a city in south-
central Siberia.

It was the second year of the
contest, but the first time Washington
students competed.

Chihiro Fukami, a senior from
Issaquah High School, was curious
about her foreign partners, and want-

ed to see how they would approach
the college-level problems.

She was glad they were team-
mates and not competitors.

“It's better this way,” she said.
“When we work together, there’s that
bond.”

Before the contest started, the
students tried to get to know their
remote partners by exchanging mes-
sages and drawings.

“Are Russian women good look-
ing?” the U.S. students asked.

“They’re very pretty,” came the
reply from Novosibirsk.

“What's your favorite band?”
queried another Siberian.

“Ben Harper,” answered the
Americans.

The students played tic-tac-toe
with the Russians, drew cartoons and
watched the big screens above their
computer terminals, where slightly
jerky video images were projected

from the participating sites.

'l‘henltal;‘:t ;

For each of six problems the
students were given 12 minutes to
come up with a solution, submitted in
their native language. U.S. students
from the three top scoring teams will
receive electronic lab equipment for
their schools from the Everett-based
Fluke Corp. Russian prizes are yet to
be determined.

There were some technical diffi-
culties and final scores will be de-
layed until this week.

. That wasn't much of a concern
or participants.

“There’s a lot of teamwork in-
volved,” Fukami said, “and that's
more important than winning.”

That’s just what Boris b
chairman of the physics department
at Novosibirsk State University and
founder of the multinational contest,
had in mind.

“This is a good oplj:ortuni for
communication for high school stu-
dents of different countries, because
they must know each other better to

create ... a world re people do
not conflict with other,” Knya-
zev said in a phone interview from
San Diego.

There are tentative plans to hold
the Olympiad again next year. The
ultimate is to work out the
technical in the global commu-
nique so other educators can connect
students around the world for team
problem-solving.

That sort of collaboration could
have “wide application in all kinds of
educational contexts,” said D:uns
Brown, BCC physics instructor

Olympiad o T

Redmond High School senior
Jason Mattax said he e the
international experience to be helpful
in his future career.

Physics is “something that I want

to do,” Mattax said, “and not every-
one (he’ll encounter) is going to
American.”

W P-l reporter Lisa Stiffler
can be reached at 206-448-8042
or lisastiffler@seattle-pi.com
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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 gquestions 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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