II European math tournament e Minsk, Belarus e March 1-7, 2019
Marematnmieckas abaka. CeHbOPBI

1 mapma

Aurebpa

1. Aknun xomnanun “Huka” kaxkapii rox pacryr ma 10%. Angpeii aBa roja moapsi MOKyIIAT aKIIN
sroit kommannu Ha 100 mosmapos, a Ha TpeTuil roa Bee mpojasi. CKoJIbKO JI0JIapOB OH 3apaboTall Ha 9TUX
oreparmugax?’

2. JliuHy TpsIMOYTOJIbHUKA yYMeHbINWIM Ha 5%, a mmpuny ymenbiin Ha 10%. ITpu srom nepumerp
IPAMOYTOJIbHKUKA yMeHbImiIcsa Ha 6%. Ha cKoJIbKO MpONEHTOB yMEHbIINICS ObI IIEPUMETD MCXOAHOTO IIPsi-
MOYTOJIbHUKA, €CJIM ero JUIMHY yMeHbInTh Ha 10%, a mmpuny ymenbmuTb Ha 5%7

3. Heckonbko KoMaH | ydacTBOBaM B abake. JacTb KOMAaH][ BBICTYHAJIHM B JINTE€ IOHHOPOB, & OCTaJIb-
Hble — B JINTe CEeHhOPOB. Korma KomaH a A MU IOHHOPOB CIaIa 3a/ady, CpeiHee IuC/I0 3a/1a4, CIaHHbIX
IoHHOpamu, yBesanuunaochk Ha 0,1, a Korja KoMaH ia B JTuru ceHbOPOB ¢JlaJja 3aJady, cpejHee Yucio 3a/iad,
CIAHHBIX CeHbopamu, yBeaundmioch Ha 0,2. Ha ckosbko B pesyibraTe 3THUX JABYX COOBITHI yBEJIHINIOCH
cpejiHee IUCI0 3a74a9, CIAHHBIX BCEMHI KOMAHIAME !

4. T'onopap 3a KHUTY OBLT pacupeescéH MexK/Iy TpeMs coaBTopaMu B oTHomrenuu 8:6:5. Ecu 661 sTOT
JKe ToHopap ObLIT pacipeeiéH B OTHOIIEHUN 7:5:4, To OJIMH U3 cOaBTOPOB MoJIy4uns Obl Ha 250 eBpo OoJibIIe.
Yemy paBHa cymMma ronopapa’?

5. Harama 3a/tymasa 4 motoKuTeIbHBIX duciia (He 06s3aTeIbHO TeIbiX! ), a 3aTeM HAILIA UX TOIapHbIe
npousBeenusd. [larme u3 mectn npoussejieHuil moyumimch pasabivu 2, 3, 5, 6 u 10. Yemy moryio ObITh
paBHO IIIecToe Mpou3Be/ieHne”?
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6. Ams mocunmrana cymmy 2= + S5+ ..+ 02 a dna — cymmy 1+ 5 + 3+ .+ g o

IIOJIYIUTCA, €CJIN CJIO2KUTH CyMMBbI JIBYX ,ZLGBO“IGK?

T'eomerpus

1. IIpoBeaure vepe3 KJIeTKU KBaJjpara 3 X 3 JiBe HpsIMble Tak, 4TOObI BCEe KJETKH 3TOTO KBaJpaTta
0Ka3aJIMCh Pa3pe3aHbl.

2. Bura BbIpe3as u3 KapToHa TPEYTOJILHUK, pa3pe3asl ero Ha JBa TPEyroJib-
HUKa ¥ 1ocjaj obe dactu [lere, KOTOPBIN ONATH CJIOXKWUI U3 HUX TPEYTOJIbHUK.
OxkazaJiock, aro [lerun Tpeyronbank He paBen Butnnowmy. [IpuBennre mpumep Tpe-
YrOJIbHUKA W €ro pa3pe3aHus, a TaKxKe KaK U3 JBYX TPEYrOJbHUKOB pa3pe3aHus A C
CJIOKUTH HOBBIN TPEYTOJILHUK, HE PABHBIN CTApPOMY.

3. Bang pacuepTu/i IJIOCKOCTh Ha PABHOCTOPOHHUE TPEYTOJLHUKHU, CXEMa Pas-
pe3anus nokasana Ha pucynke. [lomorure emy naiitu ZABC.

4. B kakoe Bpemsa Mexk 1y 4:00 u 5:00 yroJ1 MezK 1y 4acOBON M MUHYTHOI CTPEJIKO
Oymet coctaBiaTh 21°7 Ecin Takoe MOYXKeT MPOU30MTH HECKOJIBKO Pa3, TO IPUBEIATE
CaMbIil IEPBBIN.

5. KBajipar cocTouT u3 OJJHOIO BHYTPEHHEro KBajpara (6eoro) m 4eTbipex PaBHBIX 3a-
KpallleHHbIX MPAMOYTOJbHUKOB. [lepumerp kaxkporo npsamoyroiabanka pasen 40 cm. Kakosa

IO b OOJIBIIOrO KBaIpara’

6. KaKOQ HanMEHbIIECE KOJIMIECTBO TPEXKJJIETOYIHBIX YI'OJIKOB MO2KHO PaCIIOJIOZKHUTH Ha J0C-
Ke 8 X 8 110 CTOPOHAM KJIETOK TaK, 9TOOBI HeJTh3sl OBLIO JODABUTH €I1e OJUH TAKOH Ke yTOJIOK !
[IpuBeauTe mpuMep Ha 3TO KOJIHTIECTBO.




II European math tournament e Minsk, Belarus e March 1-7, 2019
Marematnmieckas abaka. CeHbOPBI

1 mapma

Teopus dncelr

1. Yemy paBHa pa3HOCTb MEXKJy CaMbIM MAJIEHBKUM HATYPAJbHBIM 9HCJIOM, KOTOPOE JICJINTCA Ha 2, 3
1 4 U caMbIM MaJIEHbKUM YHCJIOM, KOTOpoe JeuTced Ha 3, 4, 5 u 67

2. Hamumure 7 mocsieIoBATEIbHBIX HATYPAIbHBIX YUCET TaK, YTOObI cpeju ux 1udp ObL10 poBHO 15
TPOEK.

3. B kajileHjape HEKOTOpOII CTpaHbl BCE MECAIlbI cojepKaT ojauHakoBoe uucyo jHeil. Hepes 100 janeit
rocte 20-ro JiHS Mecsitia OyzaeT 15-blif JgeHb Mecsiiia, a depe3 7H JIHel 1ocje MPeIIIoCceHero JTH MecsIa
oymer 4-piit merb Mecsana. CKOJIBKO JIHel B MeCAIe 9TOi CTpaHbI!

4. B cembe cypukatoB Tpoe jerenbireit. OHU POAUINCH B OJUH JI€Hb, HO, BOSMOXKHO, B PA3HBIE TOIBI.
B nenp ux poxkjeHus rmamna-cypukaT oOHapy»KMJI, 9TO UX CYMMAaPHBIH BO3pacT B b pa3 OoJiblie, yeM ObLI
CyMMAapHBIIf BO3pPacT BCEX JIETEHBIINIEH B 9TOI ceMbe D JieT Ha3a . V3BecTHO, YTO BO3paCT CTapIIEro JieTe-
HBIIA, MEHBIIIE CYMMapPHOT'0 BO3PAcTa JIBYX JAPYIUX W 9TO HU OJIMH CypPUKAT-JIETEHBINT HUKY/Ia U3 CEMbU He
yxomamit. CKOJBKO JieT crapireMy’

5. Kakoe kosmuecTBo HaTypasbHbIX dncesn A obmamaer ciemyrommm coiicrBom: “HOK (manmenbinee
obree kparuoe) guces 16, 50 u A pasusiercst 1200”7

6. /Jano deThIpex3HauHOE YUCJIO, BCEe IMUMPHI KOTOPOro Pa3anyubl. 3BecTHO, YTO cCyMMa TpeX IepBBIX
nudp 3TOro Yucaa JIeJuTcd Ha 9 u cymma Tpex mocsjaeqHux mudp roro umciaa jgenurcs Ha 9. Kakwme
3HAYEHUs] MOYKET IIPUHUMATH CYMMa BceX 1udp 9Toro ducia’

Kombunaropunka
1. CKOJIBKO CYIIECTBYET YeThIPEX3HATHBIX THCE], KOTOPhIe JeaaTcs Ha 19 u okanunBaiorcs Ha 197

2. CrompkuMu criocobavu cpemu ances oT 1 g0 2019 MoKHO BBIOpaTH JiBa HATYPAJIbHBIX, OTIXIAI0-
IUXCs Ha 7, Ipou3BejieHne KOTophix Jeaurcsa Ha 57 (ITapel, oTimyaroniyecst OpsIKOM YUCeT, CIUTAIOTCS
OJIMHAKOBBIMH ).

3. CKOIH)KO CyHIeCTBYET IIATU3HAYHBIX YHUCEJI, COCTaBJICHHBIX U3 IIATU PAa3/JIMIHBIX ITOCJIEeI0BaTE/IbHbBIX
uudp?

4. Ha ocTpoBe, rie *XKUBYT TOJBKO BCErIa IPABANBBIE PHIAPU U BCETJIA JITYIINE JIKEIbI, B Tejteaedarax
y4dacTBoBasin 9 KauauaaToB ¢ HoMepamu oT 1 g0 9. Kaxxaprii kamauaar 3agsun “Kanmgunar, deit Homep
paBeH mocjeiHeil nudpe KBajpara MOero HoMepa — pbiapb’. BrocieacTBun BbISCHIIOCH, YTO HE BCe
KaHIUIAThl OBLIN JIKEIaMU, HO W PhIapeil cpejgn HUX ObLIO He OoJsiee Tpex. Boinumure HOMEpa BCex
KaHJINJIaTOB-PhIIapei.

5. [Tuparsr Ixxex n Kex i jresiar ky4ay opexos. Bruadaste /Ixkek 6epeT 5 opexoB, jlajee onn OepyT opexu
10 OYepe/in, NMpUYeM KaKJIblii mupaTt O6eper poBHO Ha 1 opex OOJIbIe, YeM TOJILKO YTO B3I MPEJIbIILY-
muii. Ecim KoJtm4ecTBO OpexoB, KOTOPOE JIONIZKEH B3ATh ITHPAT, IPEBLIIACT KOJUIECTBO OPEXOB B KyUe,
TO OH 3abupaeT Bce ocTtapimecsd opexu. B konre jenrexa y /Ixkeka okazasica 901 opex. CKOJIBKO 0pexoB
M3HAYAJBHO cojiepKaja Kyda?!

6. Jlan OeckoneuHbIil jucT KjeTdaroii Oymaru. M3HadajpHO Ha HEM IOKpAIEHbl B CUHUIl I[BET TpH
KJIETKH, oOpa3yloliue KBajipar 2 X 2 0e3 ojiHoi KjaeTku. Ha mepBoM Imare 1mokpacuyim Bce KJIETKHU, NMeIo-
IIfe ¢ y7Ke MOKPAIeHHBIMEI ODIIyI0 CTOPOHY (yzKe TIOKpallleHHble KJIETKH BTOPOil pa3 He Kpacdar). Takyro
orteparuio mopropun eme 99 pas. CKOJBKO MOYyIUTCA MOKPAIIeHHBIX KJIeToK mocse Becex 100 mmaros?



II European math tournament e Minsk, Belarus e March 1-7, 2019

Math abaka. Senior league

1 March

Algebra

1. The value of the shares of “Nika” company increases by 10% each year. For two years in a row,
Andrew bought shares of this company for 100 dollars, and in the third year he sold everything. How
many dollars has he earned on these operations?

2. The length of a rectangle was reduced by 5%, and the width was reduced by 10%. This resulted in
a 6% reduction in perimeter. By what percentage would the perimeter of the initial rectangle decrease if
its length is reduced by 10% and the width is reduced by 5%?

3. Several teams participated in math abaca. Some teams played in the junior league, and the rest in
the seniors league. When a junior league team A passed the task, the average number of tasks submitted
by juniors increased by 0,1, and when the B seniors league team completed the task, the average number
of tasks submitted by seniors increased by 0,2. How much as a result of these two events did the average
number of tasks passed by all teams increase?

4. The fee for the book was distributed among three co-authors in the ratio of 8: 6: 5. If the same fee
was distributed in the ratio of 7: 5: 4, then one of the co-authors would receive 250 euros more. What is
the amount of the fee?

5. Nataly came up with 4 positive numbers (not necessarily integers!), and then she found their pairwise
products. Five of the six products turned out to be 2, 3, 5, 6 and 10. What could be the sixth product?
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6. Ann calculated the sum = + =5 + ... + =57, and Jane computed 1+ 35 + 3 + ... + z5. What

is the sum of the numbers received by Ann and Jane?

Geometry

1. Draw two straight lines through the squares of 3 x 3 so that all the cells of this
square are cut.

2. Victor cut a triangle made of cardboard into two triangles and sent both parts A (
to Pete, who again folded a triangle out of them. It turned out that Pete’s triangle
is not equal to Victor’s. Give an example of a triangle and its cutting, as well as how
to fold a new triangle, not equal to the old one.

3. Vanya divided a plane on equilateral triangles, the cutting scheme is shown in B
the figure. Help him find ZABC.

4. At what time between 4:00 and 5:00 the angle between the hour and minute
hands will be 21°7 If this can happen several times, then bring the very first.

5. A square consists of one white square and four equal grey rectangles. The perimeter of
each rectangle is equal to 40 cm. What is the area of big square?

6. What is the minimal number of three-cell corners that can be placed on the 8 x 8 board
so that one cannot add another such corner? Give an example of this amount.




II European math tournament e Minsk, Belarus e March 1-7, 2019

Math abaka. Senior league

1 March

Number theory

1. What is the difference between the least positive integer divisible by 2, 3, 4 and the least
positive integer divisible by 3, 4, 5, 67

2. Write down 7 consecutive positive integers such that, in their decimal notation, digit 3 participated
exactly 15 times.

3. In the calendar of a certain country, all months contain the same number of days. 100 days after the
20th day of a month will be the 15th day of a month, and 75 days after the penultimate day of a month
will be the 4th day of a month. How many days in the month of this country?

4. There are three kids in the meerkat family. They were born on the same day, but perhaps in different
years. On their birthday, dad-meerkat discovered that their total age is 5 times greater than the total age
of all kids in this family 5 years ago. It is known that the age of the eldest one is less than the total age
of the other two, and that not a single meerkat left the family. How old is the eldest?

5. What is the number of positive integers A that has the following property: “ LCM (the least common
multiple) of the numbers 16, 50 and A is equal to 1200 7

6. Given a four-digit number, all digits of which are different. It is known that the sum of the first
three digits of this number is divisible by 9 and the sum of the three last digits of this number is divisible
by 9. What values can the sum of all digits of this number take?

Combinatorics
1. How many four-digit numbers exist that are divisible by 19 and terminated by 197

2. In how many ways among the numbers from 1 to 2019, one can choose two numbers that differ by 7,
the product of which is divisible by 57 (Pairs that differ in the order of numbers are considered the same).

3. How many five-digit numbers exist consisting of five different consequent digits?

4. On an island where only knights and liars live (knights never lie, liars never tell the truth), 9
candidates numbered from 1 to 9 participated in the televised debates. Each candidate said “ Candidate
whose number equals the last digit of the square of my number is a knight ”. It later emerged that not all
candidates were liars, but there were no more than three knights among them. Wright down the numbers
of all the candidate knights.

5. Pirates Jack and Kcaj divide a heap of nuts. Initially, Jack takes 5 nuts, then they take the nuts in
turn, each pirate takes exactly 1 nut more than the previous one just took. If the amount of nuts that a
pirate is supposed to take exceeds the number of nuts in the heap, then he takes all the remaining nuts.
At the end of the division, Jack had 901 nuts. How many nuts did the heap originally contain?

6. Given an endless sheet of checkered paper. Initially, three cells are painted blue, forming a 2 x 2
square without a single cell. In the first step, all the cells that have a common side with those already
painted were painted (the cells that were already painted were not painted a second time). This operation
was repeated 99 more times. How many colored cells will you get after all the 100 steps?
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Marematnieckasg abaka. FOHmnopsl

1 mapma

Aurebpa

1. Aknun xomnanun “Huka” kaxkapii rox pacryr ma 10%. Angpeii aBa roja moapsi MOKyIIAT aKIIN
sroit kommannu Ha 100 mosmapos, a Ha TpeTuil roa Bee mpojasi. CKoJIbKO JI0JIapOB OH 3apaboTall Ha 9TUX
oreparmugax?’

2. 3a ojun yac ctaHOK paspe3aer H0 JIeCATUMETPOBBIX JIOCOK HA OJIMHAKOBLIE KYCKHU, 110 2 MeTpa B
Kaxk10M. CKOJIBKO BpeMeHH IOTpedyeTcst, 9TOOBI Ha 9TOM Ke cTaHke paspesarh 100 1BeHaIIaTHMETPOBBIX
JOCOK TaKo# »Ke MIMPUHBI 1 TOJIIUHbI Ha OJUHAKOBbBIE KYCKHU 110 3 MeTpa B Ka}K,ZLOl\/I?

3. JljimHy npsiMOyroJibHUKa yMeHbIman Ha 5%, a mupuny ymenbimmau Ha 10%. Ilpu srom nepumerp
IPSIMOYTOJIbHUKA yMeHbImics Ha 6%. Ha CKoJIbKO IPOIEHTOB yMEHBINUICA Obl IEPUMETP UCXOHOTO MPsi-
MOYTOJIbHUKA, €CJIM €ro JUIMHY YMeHbIUTh Ha 10%, a mupuny ymMeHbInuTb Ha 5%7

4. Ten Mopos man kaxaomy peoéuky o 10 koudet, 3 Mangapuaku u 2 mokosaaaku, a CHerypodka —
o 12 xkouder, 4 mangapuaku u 4 moxosnaaku. Orn pasmann 400 KoHMET U ITOKOIAI0K BMECTE B3SITHIX.
A CKOJTBKO MaHJIAPUHOK !

5. 'onopap 3a KHHUT'Y OBLT pPacipeie/ieH MeXKJly TpeMs coaBTopamu B oTHomenuu 8:6:5. Ecimm Ob1 3TOT
»Ke ToHopap ObLI pacipeieiéH B OTHOIIEHUN 7:5:4, To OJIMH U3 cOaBTOPOB MoJ1y4uns Obl Ha 250 eBpo OoJibIie.
Yemy paBHa cymma ronopapa?

6. Harama 3a;rymasta 4 moJI0KUTE/IbHBIX ducia (He 06s3aTeIbHO MeJIbiX! ), a 3aTeM HAILIA UX TOTapHbIe
npoussesiennd. [IgaTh u3 mecru mnpousseaeHuit moaydmimch pasabivMu 2, 3, 5, 6 u 10. Yemy moryio 66T
paBHO IIIecToe MPon3Be/IeHne”?

I'eomerpus

1. IIpoBeaure vepe3 KJeTKU KBaJipara 3 X 3 JiBe IPAMbIE TaK, 4TOOBI BCE KJIETKH ITOTO KBaJIpaTa
OKa3aJIUCh Pa3PEC3aHbl.

2. Kakoe HamMeHbIIlee 91C/I0 3BEHHEB MOKET OBITH y JIOMAHOM, KOTOPasd IepeceKaeT KaxKI0e CBOe 3BEHO
poBHO JiBa pasa’ [Ipueegure mpuMmep Ha 9TO KOJTUIECTBO.

3. KBajipar 4 x 4 pazjesien Ha 16 kjierok. PackpacbhTe 9Tu KJI€TKU B YePHBIi U OeJIbIil I[BeTa TaK, YTOOBI
y KazKJI0i YepHO KJIETKU OBLIO TPHU OEJIBIX cocella, a Y KaxK10il 6e/1oif KIeTKu ObLI POBHO OJMH YePHBIi
coces. CoceTHUMY CINTAIOTCS KJIETKH, UMEIOIUe OOIIYI0 CTOPOHY.

4. B kakoe Bpems Mexkry 4:00 u 5:00 yros MexK1y 9acoBOil U MHUHYTHOIN CTPEJIKON OyJIeT COCTaBJIATD
21°?7 Ecau Takoe MOYKeT TPON30UTH HECKOJIBKO pa3, TO IMPUBEINTE CAMBIN TEPBBIi.

5. KBajipar cocTouT M3 OJJHOTO BHYTPEHHEro KBaJpara (6eoro) m 94eThipex PaBHBIX 3a-
KPaIlleHHBIX MTPAMOYTOJILHUKOB. [lepumerp Kaxkmoro mpsMmoyroabauka pased 40 cm. Kakosa
ILJIOIIA/Ib OOJIBIIIOTO KBaJjipaTa’

6. Kakoe HamMeHbIIIee KOJINIEeCTBO TPEXKJIETOIHBIX YI'OJIKOB MO2KHO PACIIOJIO?KUTDL Ha JIOC-

Ke 8 X 8 110 cTOpOHAM KJIETOK TaK, YTOObI HeJIb3s OBLIO JOOABUTH €IIe OJINH TaKOoil »Ke yTrOJIoK?
[IpuBeauTe mpuMep Ha 3TO KOJIUIECTBO.



II European math tournament e Minsk, Belarus e March 1-7, 2019

Marematnieckasg abaka. FOHmnopsl

1 mapma

Teopus dncelr

1. Yemy paBHa pa3HOCTb MEXKJy CaMbIM MAJIEHBKUM HATYPAJbHBIM 9HCJIOM, KOTOPOE JICJINTCA Ha 2, 3
1 4 U caMbIM MaJIEHbKUM YHCJIOM, KOTOpoe JeuTced Ha 3, 4, 5 u 67

2. Haiinure nanboJibiliee 9ncio, 00J1a/1ato0Inee TaKUM CBOWCTBOM: €r0 HAUOOJ/IBINUI YeTHBINA JIeTUTeTh
poBHO B 16 pa3 0oJibllle €10 HAUMEHBIIEr0 YETHOTO JIe/TUTEIS.

3. Hamumure 7 mociieqoBaTe/IbHBIX HATYPAJIBHBIX UMCEN TaK, YTOOBI cpean uX nudp ObLI0 poBHO 15
TPOEK.

4. B xajileHgape HEKOTOPOI CTpaHbI BCe MeCIlbl cojeprkKaT oanHakoBoe 4ducyo jHeil. Yepes 100 aneit
nocyie 20-ro jHs Mecsna OyjaeT 15-bIif JleHb Mecsra, a depe3 75 JiHeil Mmocye MPeIrocaeTHEro JTHI Mecsara
oyner 4-biit jeHb Mecsinia. CKOJIBKO JTHEil B MecsIie 9TOi cTpaHbl?!

5. B cembe cypukaroB Tpoe jgerenbiiieit. OHU POJMINCH B OJUH JI€Hb, HO, BO3MOYKHO, B PA3HbIE I'OJIbI.
B nenb nx poxkienus rmamna-cypukaT oOHapyKWJI, 9TO UX CYMMAaPHBIII BO3pacT B H pa3 OoJblie, yeM ObLI
CyMMapHBIIl BO3PACT BCEX JIETEHBIIIEN B 9TOI ceMbe D JieT Ha3a . I3BecTHO, 9TO BO3paCT CTAPIIEro JeTe-
HBIIIIa MEHbIIe CYMMapPHOr'0 BO3pacTa ABYX JAPYIUX U YTO HU OJAUH CypPUKAT-ICTEHDII HUKY/Ia U3 CeMbU He
yxomuit. CKOJIBKO JieT crapiieMy’?

6. /Jano derbIpex3HavHOE YUCJIO, BCEe IMUMPHI KOTOPOro pa3anyubl. 3BecTHO, YTO cyMMa TpeX IepBbIX
nudp 3TOro Yucaa JIeJUTCd Ha 9 M cymma Tpex mociaeaHux mudp roro umciaa jgenurcd Ha 9. Kakwue
3HAYEHUs] MOYKET IMPUHUMATH CYMMa BceX 1udp 9Toro ducia’

Kombunaropunka
1. CKOJIBKO CYIIIEeCTBYET YeThIPeX3HATHBIX UHCENI, KOTOPhIe jedarcd Ha 19 n okanunBaroTcs Ha 197

2. CKOJIBKO CyIIECTBYeT HATypaJibHbiXx uuces, 6oabmux 10 u menbmmx 10000, y KOTOPBIX mepBas u
rocste tHsis T pbl paBHBL 27

3. Cxompkumu criocobamu cpean quces or 1 g0 2019 MOKHO BBIOPATh JBa HATYPAJbHBIX, OTJIAIAIO-
muxcst Ha 7, IpousBejieHre KOTopbix Jesutcsa ua 57 (Ilapbl, oTingaomumecs: MOPsIIKOM YUCET, CIUTAIOTCST
OJINHAKOBBLIMH ).

4. CKOJII)KO CyHIeCTBYyEeT IATU3HAYHBIX 9HUCEJI, COCTaBJICHHBIX U3 IIATU PAa3/IMIHBIX ITOCJI€0BaTE/IbHBIX
nudp?

5. Ha octpoBe, rie >KUByT TOJIBKO BCEr/a IIPaBIUBbIe PHIIAPHU U BCETIa JITYIIIe JIXKEIIbI, B Tejeaedarax
ydacTBoBasin 9 KamauaaToB ¢ nomepamu ot 1 g0 9. Kaxxaprii kammuaar 3agsun “Kanmgunar, dgeit nomep
paBeH mocseiHeil mndpe KBajpara MOero HoMepa — phiapb’. BrocieacTBun BBIICHUIOCH, YTO HE BCe
KaHIUIAThl OBLIN JIKEIaMU, HO U PhINapeil cpejgn HUX ObLIo He OoJsiee Tpex. Boinumure HOMEpa BCex
KaHIIIaTOB-PhIIapeii.

6. CKOJIBKO €CTh YeThIPEX3HAUHBIX UHUCEJI, B 3allUCH KOTOPBIX HET TPEX MIYIIUX ITOAPLAJ, OJNHAKOBBIX
nucp?
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Math abaka. Junior league

1 March

Algebra

1. The value of the shares of “Nika” company increases by 10% each year. For two years in a row,
Andrew bought shares of this company for 100 dollars, and in the third year he sold everything. How
many dollars has he earned on these operations?

2. A worker with chainsaw cuts 50 ten-meter boards per hour into equal pieces, 2 meters each. How
long does it take to cut 100 twelve-meter boards of the same width and thickness into equal pieces of 3
meters each?

3. The length of a rectangle was reduced by 5%, and the width was reduced by 10%. This resulted in
a 6% reduction in perimeter. By what percentage would the perimeter of the initial rectangle decrease if
its length is reduced by 10% and the width is reduced by 5%?7

4. Santa Claus gave each child 10 candies, 3 tangerines and 2 chocolates, and Snow Maiden gave 12
candies, 4 tangerines and 4 chocolates. They distributed 400 chocolates and chocolates combined. How
many tangerines did they give?

5. The fee for the book was distributed among three co-authors in the ratio of 8: 6: 5. If the same fee
was distributed in the ratio of 7: 5: 4, then one of the co-authors would receive 250 euros more. What is
the amount of the fee?

6. Nataly came up with 4 positive numbers (not necessarily integers!), and then she found their pairwise
products. Five of the six products turned out to be 2, 3, 5, 6 and 10. What could be the sixth product?

Geometry
1. Draw two straight lines through the squares of 3 x 3 so that all the cells of this square are cut.

2. What is the smallest number of links that a polyline can have that intersects each link exactly two
times? Draw an example of such a polyline.

3. Square 4 x 4 divided into 16 cells. Paint these cells black and white in such a way that each black
cell has three white neighbors, and each white cell has exactly one black neighbor. Cells are considered
neighboring if they have a common side.

4. At what time between 4:00 and 5:00 the angle between the hour and minute hands will
be 21°7 If this can happen several times, then bring the very first.

5. A square consists of one white square and four equal grey rectangles. The perimeter of
each rectangle is equal to 40 cm. What is the area of big square?

6. What is the minimal number of three-cell corners that can be placed on the 8 x 8 board
so that one cannot add another such corner? Give an example of this amount.
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Number theory

1. What is the difference between the least positive integer divisible by 2, 3, 4 and the least positive
integer divisible by 3, 4, 5, 67

2. Find the greatest number with the following property: its largest even divisor is exactly 16 times
greater then its smallest even divisor.

3. Write down 7 consecutive positive integers such that, in their decimal notation, digit 3 participated
exactly 15 times.

4. In the calendar of a certain country, all months contain the same number of days. 100 days after the
20th day of a month will be the 15th day of a month, and 75 days after the penultimate day of a month
will be the 4th day of a month. How many days in the month of this country?

5. There are three kids in the meerkat family. They were born on the same day, but perhaps in different
years. On their birthday, dad-meerkat discovered that their total age is 5 times greater than the total age
of all kids in this family 5 years ago. It is known that the age of the eldest one is less than the total age
of the other two, and that not a single meerkat left the family. How old is the eldest?

6. Given a four-digit number, all digits of which are different. It is known that the sum of the first
three digits of this number is divisible by 9 and the sum of the three last digits of this number is divisible
by 9. What values can the sum of all digits of this number take?

Combinatorics
1. How many four-digit numbers exist that are divisible by 19 and terminated by 197

2. 1 How many numbers greater than 10 and less than 10,000 exist, whose first and last digits are equal
to 27

3. In how many ways among the numbers from 1 to 2019, one can choose two numbers that differ by 7,
the product of which is divisible by 57 (Pairs that differ in the order of numbers are considered the same).

4. How many five-digit numbers exist consisting of five different consequent digits?

5. On an island where only knights and liars live (knights never lie, liars never tell the truth), 9
candidates numbered from 1 to 9 participated in the televised debates. Each candidate said “ Candidate
whose number equals the last digit of the square of my number is a knight ”. It later emerged that not all
candidates were liars, but there were no more than three knights among them. Wright down the numbers
of all the candidate knights.

6. How many four-digit numbers are there that do not have three consecutive identical digits?



