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9'" degree

Task 1.

1. B BBIIYKJIOM n-yroJIbHUKE HUKAKHE TPHU JUATOHAIN He IMIPOXOIAT Yepe3 OJHY TOUKY, OTTHIHYIO OT
BEPIINHBI, a 00IIee YUCJI0 TOUEK IepeceueHns JuaroHaJiei, OTIMIHbIX OT BEPIIUH N-YTOJTbHHUKA,
pasuo 330. Haiigure n.

In a convex n-sided polygon no three diagonals pass through the same point (other than a vertex),
and the total number of intersection points of diagonals (other than the vertices of the n-sided
polygon) is 330. Find n.

Answer: 11

2. B BBIIIYKJIOM T-yI'OJIbHUKE HUKaKUe TPpU JHhalr'OHaJIu HEe IIPOXOJAT Yepe3 OJHY TOYKY, OTJINYHYIO OT
BEPIIUHBI, a 00Iee YUCJI0 TOUYEK TepecevdeHust AuaroHasieil, OTJIMIHbIX OT BEPIINH N-YTrOJbHUKA,
paBuHO 495. Haiimure n.

In a convex n-sided polygon no three diagonals pass through the same point (other than a vertex),
and the total number of intersection points of diagonals (other than the vertices of the n-sided
polygon) is 495. Find n.

Answer: 12

3. B BBIIYKJIOM n-yTOJIbHAKe HUKAKUE TPU JUATOHAIN He MPOXOAT Yepe3 OAHY TOUKY, OTJIHIHYIO0 OT
BEPIIHHBI, a 00IIee YHUCJI0 TOUEK IepeceueHns guaroHaJiei, OTIMIHbIX OT BEPIIUH N-YTOJTbHHUKA,
pasuo 1001. Haitgure n.

In a convex n-sided polygon no three diagonals pass through the same point (other than a vertex),
and the total number of intersection points of diagonals (other than the vertices of the n-sided
polygon) is 1001. Find n.

Answer: 14

4. B BBIIIYKJIOM N-yroJIbHUKE HUKAKHE TPH AUArOHAJIHM HE MPOXOIAT Yepe3 OJHY TOUYKY, OTJIHIHYIO OT
BEPIINHBI, a 00IIee YUCJIO TOYEK MepecedeHns AuaroHaJieil, OTJIMIHbIX OT BEPIIWH N-YrOJbHHUKA,
paBuo 1365. Haitianre n.

In a convex n-sided polygon no three diagonals pass through the same point (other than a vertex),
and the total number of intersection points of diagonals (other than the vertices of the n-sided
polygon) is 1365. Find n.

Answer: 15

Pemenne (RUS). (npeacrasieno pemenne Bapuanta N1, ocrajbHbIe PEHIAIOTCS aHAJTOTHTIHO)
Kazk10ii TOUKe mepecedenns Juarotaseii COOTBETCIBYET YeTBEPKa BEPIIHH N-YTOJbHUKA, SBJISIONIIXCS
KOHIIAMIE 9THX JHArOHAasel, # Ha000pOT. 3HAUNT, IUCIO TOUEK MepecedeHns ANATOHATEH PABHO THCILY
c110c060B BbIGPATh YeThbipe Bepuiutbl u3 n, 1.e. Ct = ”(”_1)(322)(”_3) = 330. IToabopom naxomum n = 11
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— 9TO e,Z[HHCTBeHHbIﬁ KOp€Hb, IIOCKOJBbKY Pa3HOMY YHCJIY ,ZLHaFOHaJIeﬁ COOTBETCTBYET pa3HbI€ KOJIMYE-
CTBa TOYEK UX IIepeCeHYCHUd.

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)
Each intersection point of the diagonals corresponds to a set of four vertices of the n-sided polygon, which
are the ends of these diagonals, and vice versa. This means that the number of intersection points of the
diagonals is equal to the number of ways to choose four vertices from n, i.e. (}) = "("_1)(222)("_3) = 330.
By that, we find n = 11 — this is the only root, since different numbers of diagonals correspond to different

numbers of their intersection points.

Task 2.

1. Ha Jstecnoii nossine coopasuch 29 3aiines u 42 6ejiku, 9T00bI Pa3aeanTh MexK Iy coboii Bce cobpaH-
Hble s10/10Ku. OKa3a/0Ch, YTO €CTh TOJBKO OJWH CIIOCOD PACHpeIenuTh 3TH A0JOKHA Tak, 9TOOBI
JIIOOBIM JIBYM 3aiillaM JOCTaI0Ch OJMHAKOBOE KOJUYECTBO s0JI0K, JIIOOBIM JIBYyM OeJKaM — TOXKe
IOPOBHY (BO3MOKHO, MO CTOJILKO Ke 0JI0K, CKOJBKO M 3afilam), U 94ToObl IPH 3TOM HHUKTO He
yires 6e3 010K, [Ipn kakoMm HanOOJIbIIEM KOJMIECTBE COOPAHHBIX 010K TAKOE BO3MOXKHO?

29 hares and 42 squirrels gathered in a forest clearing to divide all the apples they had collected
among themselves. It turned out that there was only one way to distribute these apples in such
way that all the hares got an equal share and all the squirrels also got an equal share (possibly the
same number of apples as the hares), and no one left without apples. With what greatest number
of collected apples is this possible?

Answer: 2436

2. Ha necnoii mosstae cobpasuck 25 3aiines u 43 6eku, 9T0ObI pa3aeIuTh MeXK Iy co0oii Bce coOpaH-
Hple g0710Ku. OKa3aa0Ch, 9TO €CTh TOJHKO OJMH CIOCOD pACIPeIeTUTh ITU A0JOKU TaK, ITOOBI
JIFOOBIM JIBYM 3afiiiaM J10CTaJoCh OJMHAKOBOE KOJIUYECTBO sI0JIOK, JIIOObIM JIByM OejIKaM — TOXKe
OPOBHY (BO3MOZKHO, IO CTOJIBKO »Ke sI0JI0K, CKOJBKO M 3aiiliam), u 9ToObl IPH 9TOM HHKTO He
yies1 6e3 1010k, [Ipn kakoM HambOJIbIITEM KOJIUYECTBE COOPAHHBIX SI0JIOK TaKoe BO3MOXKHO?

25 hares and 43 squirrels gathered in a forest clearing to divide all the apples they had collected
among themselves. It turned out that there was only one way to distribute these apples in such
way that all the hares got an equal share and all the squirrels also got an equal share (possibly the
same number of apples as the hares), and no one left without apples. With what greatest number
of collected apples is this possible?

Answer: 2150

3. Ha siecnoit nosisine cobpaJsinck 35 3aiines u 46 6es10K, 9T00bI pa3ae/anTh MexKy coboit Bce coOpaH-
able 1010Ku. OKa3a10Ch, 9TO €CTh TOJHKO OJMH CIOCOD pPACIPEedeUTh ITU SA0JOKH TaK, ITOOBI
JIFOOBIM JIBYM 3afiiiaM J0CTaJIoCh OANHAKOBOE KOJUYECTBO sI0JIOK, JIIOOBIM JIByM OeIKaM — TOXKe
IOPOBHY (BO3MOZKHO, IO CTOJIBKO Ke A0JI0K, CKOJBKO W 3aiiram), W 4ToObl IPH ITOM HHKTO He
yires 6e3 g010K. [Ipn kKakoM HanOOJIbIIEM KOJTHYIECTBE COOPAHHBIX 00K TaKOe BO3MOXKHO?

35 hares and 46 squirrels gathered in a forest clearing to divide all the apples they had collected
among themselves. It turned out that there was only one way to distribute these apples in such
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way that all the hares got an equal share and all the squirrels also got an equal share (possibly the
same number of apples as the hares), and no one left without apples. With what greatest number
of collected apples is this possible?

Answer: 3220

4. Ha JiecHoit nosistne cobpasinch 49 3aiines u 32 6ejiku, 9T00bI pa3/ie/IuTh MeXK/1y co00i Bce coOpaH-
Hble s1010Ku. OKa3a10Ch, 9TO €CTh TOJHKO OJMH CIOCOD pPACIPEIeUTh ITH A0JOKU TaK, ITOOBI
JIFOOBIM JIBYM 3afiiiaM J0CTaIoCh OANHAKOBOE KOJIUYECTBO sI0JIOK, JIIOOBIM JIByM OejIKaM — TOXKe
OPOBHY (BO3MOZKHO, IO CTOJIbKO ¥Ke 0JI0K, CKOJBKO W 3aiiram), W 4ToObl IPH TOM HHKTO He
yires 6e3 g010K. [Ipn kKakoM HanOOJIbIIEM KOJTHYIECTBE COOPAHHBIX 00K TaKOe BO3MOXKHO?

49 hares and 32 squirrels gathered in a forest clearing to divide all the apples they had collected
among themselves. It turned out that there was only one way to distribute these apples in such
way that all the hares got an equal share and all the squirrels also got an equal share (possibly the
same number of apples as the hares), and no one left without apples. With what greatest number
of collected apples is this possible?

Answer: 3136

Pemenne (RUS). (npeacrasieno pemenne Bapuamnra N1, ocrajibHbIe PEHIAIOTCS aHAJOIHTIHO)
[IycTh s16710KM KaK-TO pacnpeie/ienbl Mexk iy 3aiinamu u 6ejikamu. YTodbl OCyIEeCTBUTH JIPYTOil Crrocoo
paznaqn a6JI0K, TOTpedyeTcs OTHATH Y KayK/I0T0 3afira Mo paBHOMY YHCTY 070K U PA3/aTh UX MOPOBHY
Geskam (wau Haobopor). TToaromy obiiee dncsio sibI0K, MepeJAHHbIX OT 3afines GeqkaM (111 Hao60poT),
kparHo u 29, u 42, 1.e. kparuo 29 - 42 = 1218, 1.x. 29 u 42 B3auUMHO MPOCTHI.

Ecau xommdectBo s16s10k npeBocxoaut 2 - 1218 = 2436, To y 3aiines (mmm y 6esok) Gosbire 1218
SI0JIOK, M MOYKHO, OTOOPAB «JIHITHEe», pa3aaTh GeJKaM (HJIH, COOTBETCTBEHHO, 3ailllaM), T.e. CYIIeCTBYeT
He MeHee JIBYX CI0cOO0B pa3jadu s0/0K. Eciu ke KomdecTBo 010K paBHO 2436, TO, pa3iaB 3aiiram
u Gesikam 110 1218 s16710K (HA BCEX), MBI OCYIIECTBAM €JMHCTBEHHYI0 BO3MOXKHYIO DA3/ady, 4To U Tpe-
boBasioch (3aiinam jrocranercs 1o 42 sibj10Kka KazxkjoMy, a bejakam — 1o 29 s6J10K).

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)
Let the apples be distributed between the hares and the squirrels. To implement another way of
distributing the apples, it is necessary to take an equal number of apples from each hare and distribute
them equally among the squirrels (or vice versa). Therefore, the total number of apples transferred from
the hares to the squirrels (or vice versa) is a multiple of both 29 and 42, i.e. a multiple of 29-42 = 1218,
since 29 and 42 are relatively prime.

If the number of apples exceeds 2 - 1218 = 2436, then the hares (or squirrels) have more than 1218
apples, and it is possible to take away the «extra» apples and distribute them among the squirrels (or,
respectively, the hares), i.e. there are at least two ways of distributing the apples. If the number of
apples is 2436, then by distributing 1218 apples to the hares and squirrels, we will carry out the only
possible distribution, which is required (the hares will get 42 apples each, and the squirrels will get 29
apples each).

Task 3.

1. Jamsl Touka A m mpgmas [, M0 KOTOPOi ¢ MOCTOSHHON CKOPOCTBIO JABH:KeTCa Touka B. JInmHb
orpeska AB B momenTsl Bpemenn 0, 1,5 paBHbI cooTBeTCTBEHHO 1,1, V3. Haityure JJITHY OTPe3Ka
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AB B moMment Bpemenn 10. ITpeacTaBbTe 0TBET B BHIE IEJI0r0 YHCIA WIH JeCATHIHON Apo0H, mpu
HEOOXO/IMMOCTH OKPYIVIEHHOU JI0 COTBHIX.

Given a point A and a line [ along which a point B moves at a constant speed. The lengths of the
segment AB at times 0, 1,5 are 1,1, V3, respectively. Find the length of the segment AB at time
10. Express your answer as an integer or a decimal fraction, rounded to hundredths if necessary.

Answer: 3.16

2. Jlaubl TouKa A u mpsmasg [, IO KOTOPOIl ¢ IMOCTOSHHON CKOPOCTBIO JBH2KeTCS Touka . /linHbBI
orpe3ka AB B momenTsl Bpemenn 0, 1,5 paBHBI cOOTBeTCTBEHHO 1, 1, /5. Haiinre JJIAHY OTpPe3Ka
AB B moMmenT Bpemenu 10. ITpejacraBbre orBer B BU/E LEJI0I0 YUCIa WM JCATUIHON Apobu, npu
HeO0OX0IMMOCTH OKPYIJIEHHOMN /10 COTHIX.

Given a point A and a line [ along which a point B moves at a constant speed. The lengths of the
segment AB at times 0,1,5 are 1,1, /5, respectively. Find the length of the segment AB at time
10. Express your answer as an integer or a decimal fraction, rounded to hundredths if necessary.

Answer: 4.36

3. Jlaubl Touka A u mpsmasg [, IO KOTOPOIl ¢ IMOCTOSHHONW CKOPOCTHIO JBH2KeTCS Touka . /linHbI
orpe3ka AB B MoMmenTHl Bpemenn 0, 1,5 paBHBI COOTBETCTBEHHO 1, \/5, 5. Haiimure nnunay oTpe3ka
AB B momenT Bpemenn 10. IIpeacraBbre oTBeT B BH/IE HEJIOI0 YUC/IA UM JECATUIHON Jpodu, npu
HeOOXO0IMMOCTH OKPYTJIEHHOMN 10 COTHIX.

Given a point A and a line [ along which a point B moves at a constant speed. The lengths of the
segment AB at times 0,1,5 are 1,v/3,5, respectively. Find the length of the segment AB at time
10. Express your answer as an integer or a decimal fraction, rounded to hundredths if necessary.

Answer: 9.17

4. Jlanpl Touka A u npamag [, 0 KOTOPOl ¢ MOCTOSHHOI CKOPOCTBLIO ABHZKeTCA TOuKa L. JIauHb
orpeska AB B momentsl spemenu 0, 1,5 pasubl coorsercrsento 1,v/3, 7. Haiiure JIJIMHY OTpe3Ka
AB B moment Bpemenn 10. [IpeacraBbre orBer B BHjIE IEJI0T0 YNCIa WK AECATHIHON Apo0u, mpu
HEeOOXOIMMOCTH OKPYTJIEHHOHN 10 COTHIX.

Given a point A and a line [ along which a point B moves at a constant speed. The lengths of the
segment AB at times 0, 1,5 are 1,1/3, 7, respectively. Find the length of the segment AB at time
10. Express your answer as an integer or a decimal fraction, rounded to hundredths if necessary.

Answer: 13.86

Pemenue (RUS). (mpeacrasreno pemenne Bapuanta N1, octaabHble DEIMAIOTCI aHAJIOTHTHO)
OrmeTuM, YTO KBaJpaT JUIMHBL oTpe3ka AB Menserca 1o Kpajparuinomy sakony f(t) = at® + bt + c,
910 caemayer u3 teopembl [ludaropa mist tpeyrombauka ABC, toe C' — ocHOBaHUWE NEpPHEHIUKYJISPA,
OINYIIEHHOTO U3 TOYKNH A Ha npsvyio [.
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Cormacuo yenosuio 3amaqn, f(0) = 1, f(1) = 1, f(5) = 3, Torma, cormacuo dopmyre Jlarpanxa
uMeeM

(:c—l)(x—5)+1. x(x —5) ey z(z —1)

(0—1)(0 —5) T-0)(1-5) m:0.1x2—0.1x+1,

f)=1-
orkyaa f(10) = 10. Hakomer, /10 ~ 3.16.

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)
Note that the square of the length of the segment AB changes according to a quadratic law f(t) =
at® + bt + ¢, which follows from the Pythagorean theorem for triangle ABC, where C' is the base of the
perpendicular dropped the from point A to the line [.

According to the task’s formulation, f(0) =1, f(1) =1, f(5) = 3, then after applying the Lagrange
formula, we have

(x—l)(:v—5)+1' x(z —5) Y z(zr —1)

(0—1)(0 = 5) T=0)(1-5) mzo.le—O.lirl,

fiH=1-

thus f(10) = 10. Finally, v/10 ~ 3.16.

Task 4.

1. CKOJIBKO €CTh HEJIbIX TMOJI0KUTENbHBIX 1 < 2025, /1 KOTOPBIX JIeCATUYIHAs 3amuch ducaa 1" +
2™ 4 3™ 4 4™ 4 5™ oxkanumBaercs Ha 97

How many positive integers n < 2025 make decimal notation of the number 1™ + 2™ + 3" 4" 45"
end with 97

Answer: 506

2. CKOJIBKO €CTh HEJIBIX MOJOKUTEIbHBIX N < 2025, //1si KOTOPHIX JecaTu4dHast 3amuch duciaa 1" +
2" + 3" 4+ 4™ 4 5" okaHuHBaeTcda Ha 57

How many positive integers n < 2025 make decimal notation of the number 1™ + 2" 4 3™ 44" + 5"
end with 57

Answer: 1519

3. CKOJBKO €CTb HEeJIbIX HOJM0KATeNbHBIX 1 < 1000, 1/isT KOTOPBIX JeCaTHUYHAas 3aluch ducaa 1™ +
2" + 3" + 4™ + 5" okanuuBaetrcsa Ha 97

How many positive integers n < 1000 make decimal notation of the number 1™ + 2™ + 3" 44" 4 5"
end with 97

Answer: 250
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4. CKOJBKO eCTh MEeJIBIX MOJ0KHUTENLHBIX N < 1000, 11 KOTOPHIX JecATHYHad 3aluch Juciaa 1" +
2" + 3" + 4™ + 5" okanyuBaercs Ha 57

How many positive integers n < 1000 make decimal notation of the number 1™ + 2" 4 3™ 44" + 5"
end with 57

Answer: 750

Pemenne (RUS). (mpeacrasieno pemenne Bapmanta Nel, ocTaabHBIE PEMIAIOTCS AHAJTOTHTHO)
Paccvorpum nocsieiaue mudpbl KazxKa0ro ciaaraemoro npu n = 1,2, 3,4, 5:

n|{l2]34]5
™11 j1(1]1
2121418162
131971113
A" 1416141614
" 15|55 |51]5H

BHaunt, nocaexugsa nmudpa cymmsr 1" + 2" 4 3" 4+ 4™ + 5" nmoBTopdetcsd ¢ nepuogom 4. O4eBUIHO, UYTO
B KaxKJIOil JeTBepKe IMOAPS/ HAYIINX IeJbIX MTOJOKUTETbHBIX 71 HAlIeTCsS POBHO OJHO, JJIsI KOTOPOTO

VIOMAHYTas CyMMa OKaHUYWBaeTcd Ha 9 — 3HaunT, cpean yucen 1,2, 3, ..., 2025 takux gncesn 6yaeT poB-
1o 506 (4,8,12,...,2024).

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)
Lets consider the last digits of each term for n =1,2,3,4,5:

n|1]2[3[4|5
111111
2121418612
331971113
A 141614164
" 15|55 1]H

Then the last digit of the sum 1™ + 2" + 3™ + 4™ 4+ 5™ is repeated with a period of 4. Obviously, in each
four consecutive positive integers n there is exactly one for which the sum ends with 9 — by that, among
the numbers 1,2,3,...,2025 there will be exactly 506 such numbers (4,8,12,...,2024).

Task 5. /lana 6eckoneunasi apudmerudeckas MpOrpeccust aj,ds,ds, ..., BCE UJIEHbI KOTOPOWH — IeJibie
MOJIOKUTEThHBIE YHC/Ia, pudeM a; = 1. BepHo jim, 910 1151 1F000TO T€JI0TO TOJIOKUATETHHOTO 7 MOYK-
HO BBIOpATH N 9JIEMEHTOB U3 MHO:KecTBa {aj, ag,as, . ..}, COCTABIAIONIUX T€OMEPHUIECKYIO TPOIPECCUHIOT
Obocwuyiite cBOil OTBeT.

Given an infinite arithmetic progression aq, as, as, . . ., all members of which are positive integers, also

a; = 1. Is it true for any positive integer n that from the set {a;, as,as, ...} one can select n elements
that form a geometric progression? Explain your answer.

Answer: [la, Bepro / Yes, it is true
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Pemenue (RUS). ITycth pasHocThb UexoHOl apudMeTnyeckoii mporpeccun paBHa d = as — a; €
Z.. Torna
k(k—1)

2
T.€. JJIsi BCAKOIO IeJIOr0O II0JIOKUTEJIbHOr0 k B 3T0i apudMeTH4ecKoil Hporpeccud BCTPETUTCS YUCII0
(d+1)* mox Homepom (k+k(k2_1) cd+- - 4d*Y). SIeno, aro uncna 1, (d+1), (d+1)%, (d+1)3, ..., (d+1)k, ...
COCTABJIAIOT TEOMETPHIECKYIO TPOTPECCHIO, TIPHYeM k He OTpaHHIeHo.

(d+1D)rf=1+d- (k+ cd+-+dE,

Kpurepuu oneHnBanusd:

® yTBEepXKJIeHHE JIOKA3aHO /I HEKOTOPBIX pa3HOCTell apudMeTnaecKoil nporpeccun — 1 mepBUIHBIIH
baJLT;

® IIpHUBEJEH BEPHBIl OTBET, HO JOKA3aTEJIHCTBO COAEPIKUT CYIIECTBEHHBINH «IIPOOETy — 2 MePBUYHBIX
baJsLIa;

® JI0OKAa3aHO CYIIECTBOBAHOE IeOMETPHYECKON MPOIPeccCrr OrPAHUYEHHON <«JIMHBIY — 3 IMePBUYHBIX
baJsLIa;

® IIPUBEJICHO MOYTH BEPHOE JO0KA3ATE/TbCTBO, CoeprKaliee He3SHAUNTEIbHbIE OMMUOKN — 4 TIepBUYHBIX
daJLa;

® NIPHUBEIEHO TMOTHOCTHIO BEPHOE W OOOCHOBAHHOE perieHne — 5 MepBUIHX 0aJIIOB.

Solution (ENG). Let the difference of the original arithmetic progression be d = ay — a; € Z.

Then
k(k—1)

2
i.e. for every positive integer k in this arithmetic progression there will be a member (d + 1)* with its
sequential number (k + 25 . q 4 ... 4 @F1). Tt is clear that the numbers 1, (d + 1), (d + 1)2, (d +
1)%,...,(d+ 1)k, ... form a geometric progression, and k is not bounded.

(d+1DF=1+d-(k+ d+ -+ dFY,

Criteria:

e the statement is proven for some differences of arithmetic progression — 1 pre-point;
e the correct answer is given, but the proof contains significant «gap» — 2 pre-points;
e the existence of a geometric progression of limited «length» is proven — 3 pre-points;

e an almost correct proof is given, but with minor errors — 4 pre-points;

a completely correct and explained solution is given — 5 pre-points.

Task 6. [TpaBububiii mectuyroabank ABCDEF (BeprinHbl Ha3BaHbBI MOCJIEJI0BATEIHHO B ajidhaBuT-
HOM TIODSIJIKE) PACIIOJNIOKEH Tak, 4To paccroguus or Todek A, B,C mo upsamoii [, pacmoyoxKeHHOH B
OJTHOI TIJIOCKOCTH ¢ HUMH, paBHH 4, 1,3 coorBeTcTBenno. Haiiure paccrognue or Toukun D 10 mpsamoii
l. ObocuyiiTe cBOit OTBET.

The regular hexagon ABC DEF (the vertices are named sequentially in alphabetical order) is located
in such way that the distances from the points A, B, C to the line [ (which lies in the same plane as
the points do) are 4,1, 3 respectively. Find the distance from the point D to the line I. Explain your
answer.

Answer: 0,4,8,12

Pemenne (RUS). CymiectByior 4 NPUHIMNHATIBHO DPA3HBIX B3aMMHBIX DACIOJIOKEHHS TOYEK
A, B,C, D u npsivoii [:
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Pacemorpum 1mepBoe u3 HEX (OCTAJbHBIE PACCMATPUBAIOTCS AHAJOIMYHO) M BBEJIeM 0OO3HAYEHHMs, KaK
MMOKA3aHO HA PUCYHKE:

Ormerum, uto AD || BC, AD = 2-BC, orciona ABCK ~ ANADLw DL =2-CK =2(CCy—BB,) =4,
orkyiaa DDy = DL+ LD, = DL + AA; = 8.
Kpurepun oneHnBanmng:

® B JJ0OKa3aTeJbCTBE €CTh 3HAUYUTEIbHBIE «IIPOOEIBI», HET JIOCTATOTHOTO 000CHOBaHMSA — () IEPBUUHBIX
0aJLIIOB;
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® JI0KA3aTeJbCTBO MOYTH BEPHO, HO PACCMOTPEHBI He BCe CJIyYal B3ANMHOTO PACIOJIOKEHUS TIeCTH-
YTOJbHUKA U IPAMOil | U JIONyIIeHa He3HAYUTE/IbHAs OMMUOKA B PACCYZK/IEHUSIX WU BHIYUCICHUSIX
— 2 nepBUYHBIX OaJ/LIa;

® JIOKA3aTe/IbCTBO BEPHO, HO PACCMOTPEHBI HE BCE CJIyYad B3aMMHOI'O PACIIOJIOKEHUS MIECTHYIOJIb-
HUKA U IPsIMOii [ — 4 nmepBuIHBIX DaJLIa;

® IIO0JITHOCTBIO BepHOE B 0OOCHOBAHHOE PellleHre — 5 MepPBUYHBIX OAJIIOB.

Solution (ENG). There are 4 fundamentally different mutual arrangements of points A, B, C, D
and line [:

Lets consider the first of them (the rest are considered similarly) and introduce the notations as shown
in the picture:



Innopolis Open 2024 /25 in Mathematics 274 qualifying round

Note that AD || BC, AD =2 - BC, thus ABCK ~ AADL and DL =2 -CK = 2(CC, — BB;) = 4,
and by that DDy = DL+ LDy = DL+ AA, =8.

Criteria:
e the proof contains significant «gaps» and lacks explanation — 0 pre-points;

e the proof is almost correct, but not all cases of mutual arrangement of the hexagon and line [ are
considered and a minor error in reasoning or calculations is made — 2 pre-points;

e the proof is correct, but not all cases of mutual arrangement of the hexagon and line [ are
considered — 4 pre-points;

e a completely correct and explained solution — 5 pre-points.



