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3ansrue 1.

Pazmunka.
The length of an arc of a circle is 15 cm. The corresponding sector area is 150 cm’.
Find

a) the radius of the circle

b) the angle (measured either in degrees or radians) subtended at the
centre of the circle by the arc.

When freezing, water increases its volume by 1/11. By what part of its volume
will ice decrease when it melts and turns back into water?

18. A farmer had carefully assembled 13 identical fence panels to create 6 identical pens
for his pigs.

During the night some antisocial person stole one of the panels. Show how the farmer
can use the 12 remaining panels to create 6 identical pens.
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14 The diagram shows nine squares. There are counters on eight of the squares; the ninth
square is empty.

o0 |ee

A move on this diagram consists of jumping one counter over another to an empty square.
The jumping counter moves in a straight line (up, down, left or right) and lands exactly two
squares away from its original position. The counter that is jumped over is removed.

For instance. after the first move the position could be

eeeco0

a Show that all four possible first moves lead to a rotation or reflection of the same
position.

The game ends when it is impossible to make a move.
b Show that, however you continue this game, there are at least two counters left when
the game ends.

Ocnognvie 3a0auu. I'padul

1)
2)
3)
4)
5)

6)

7)

Bce rpanu BBIMyKJI0ro MHOTOTPAaHHUKA - TPEYTONBHUKH. JIoKaXuTe, 4TO Kakaoe pedpo MHOTOTpaHHUKA
MOKHO MOKPACUTh B KPACHBIN WM CUHUH LBET TaK, YTO U3 JIFOOOH €ro BEPLIMHBI B JIOOYIO IPYTYI0 MOKHO
MONAacTh, ABUTASACH 110 pEOPAM OJTHOTO 1LIBETA.

B rocynapcrse 50 ropo10B, U3 KakJ0ro BEIXOAMT 110 § 10por. CKOJIBKO BCEro JJOPOT B rocyaapcTBe?

B TypHupe npunumaet yuactue 15 maxmatiuctoB. MoXeT Jii OBITh Tak, YTO B KAKOW-TO MOMEHT KaXKIbIN M3
HUX CBITPaJl POBHO 7 MapTHii?

MoskeT 11 B rocyJapcTBe, B KOTOPOM U3 KaXJ0T0 ropo/ia BEIXONT 110 3 noporu, 061tk 100 ropomos?
@OyT60NBHBIN MY CIIUT U3 32 IOCKYTKOB: OENbIX IIECTUYTONBHUKOB U YEPHBIX MATUYTOJNLHUKOB. Kaxpiit
YEPHBIN TOCKYT TPAHUYUT TONBKO ¢ OenbiMu. Kaxpiit 6enbiit — ¢ 3 uépupiMu u 3 OenbiMu. CKOIBKO
JIOCKYTKOB 0enoro 1sera?

T'opoaa ummepuu ¢ K CToOIHI[aMK COEIMHEHBI TOPOTaMHK TakK, 4TO U3 JIF000TO rOpojia B APYroi MOXKHO 110 3THM
joporam npoexath. JIoka3aTh, 4TO HMIIEPHIO MOKHO pa3/enuTh Ha K pecryOnuk Tak, 4To Kaxaas peciy0inka
UMEeT CTOJIUITY U U3 JH000T0 Topoa pecmyOlIuKy 10 CTONUIIBI MOXKHO JJ0eXaTh M0 KpaTyaileMy myTH.

B cTpane ecTb HECKOIBKO TOpo10B. Mexkly HEKOTOPBIMHU U3 HUX JIETAIOT CAaMOJIETH B OHOM HAIPABJICHUHU.
HW3BecTHO, YTO €CTh TOPO/I, BBUIETEB U3 KOTOPOTO, HETB3s, MEPeNeTas U3 ropojia B TOpoJI, MOOBIBATH B KaXKI0M
ropojie crpansl. Jlokaxure, 4T0 4aCTh FOPOJAOB MOXKET OTACTUTHCS TaK, YTO HU B OJJMH U3 OTACTUBIIUXCS
TOpPOJIOB HEJb3sI OYIET MOMACTh ¢ TOMOIIBIO TIEPETIETOB HU U3 KAKOTO TOPOa OCTABIICHCS YaCTH.

© 2024 'pynna obpa3oBaTeNbHbIX KOMNAHUIA « ANbBUOH» CtpaHuua 2 u3 6



+7 495 650-99-95
+7 495 694-36-00
+7 925 505-24-42
+7 916 151-25-94
info@oxbrige.ru

N N 3 AOLI I_I AH FOCACKI o
3APYBEXKHbIX DK3AMEHOB 1
| I OAVMITUAA
OKCbHPMAZX —
avsnon - QM3 MATILIKOAA

3ausatue 2.

00066

Pazmunka.

Bacteria on a Petri dish divide every hour, doubling their number
(and the surface of the dish that they cover). If entire surface of the
dish was covered by a monolayer of bacterial cells in 24 hours, what
time did it take for these bacteria to cover one half of the Petri dish?

Jahnvi has four cubes all the same size: one blue, one red, one white and one yellow.
She wants to glue the four cubes together to make the solid shape shown.

How many differently-coloured shapes can Jahnvi make? (Two shapes are considered to
be the same if one can be picked up and turned around so that it looks identical to the
other.)

4. The diagram shows a regular hexagon PORSTU , a square PUWX
and an equilateral triangle UV W.

What is the angle 7VU ?

6. The small trapezium on the right has three equal sides and angles of AR\

60° and 120°. Nine copies of this trapezium can be placed together to
make a larger version of it, as shown.

The larger trapezium has perimeter 18 cm.
What is the perimeter of the smaller trapezium?

A 2cm B 4cm C 6cm D 8cm E 9cm
OcHnosnvie 3a0auu. Unpyknus

1) B nocénke 100 nomoB. CkoibKo 3200p0OB, HE MEPECEKAIMIUX APYT APYra, MOKHO MOCTABHUTH, YTOOBI Kax IbIi
3a00p oropakusai XoTs Obl | 10M U HUKakue 2 3a00pa He OTOPaKUBaJIH Obl OZIHY M Ty e COBOKYITHOCTb
IOMOB?

2) Ha xakoe HauOOJIbIIIeE YUCIIO YACTeH MOTYT Pa30HTh MIOCKOCTh N MPSIMBIX?

3) HeckoJbKo MPsIMBIX AT INIOCKOCTh HA YacTH. JIOKaXHTe, 4TO ITH YaCTH MOXKHO PACKpacHTh B 2 1IBETA TaK,
4TO rpaHUYAIe YacTH OyIyT UMEThb Pa3HbIi [BET.

4) Jlokaxwute, uto 1+3+5+...+(2n-1) = n?

5) JIroOyto 1 CyMMy M3 LIEIOr0 Yucia py0Osieit Oomblie ceMu, MOJKHO YILIATHTh 03 clauu KymopamMu o 3 u 5
pyOuneii?

6) IIpoBeném B BBIMYKIOM MHOTOYTOJBHHKE HEKOTOPBIE JUArOHANIHN TaK, YTO HUKAKUE 2 M3 HUX HE MEePECceKarTCs
(13 0/1HO BEpILIMHBI MOTYT BBIXOUTH HECKOJIBKO auaroHaneil). JlokazaTs, 4To HaiayTCs O KpaiiHel Mepe 2
BEPLIMHBI MHOTOYTOJbHHKA, U3 KOTOPBIX HE IPOBEIEHO HU OJHOM JUarOHaJIu.

7) B nmpsamoyromnbHEKe 3XN CTOAT GUIIKK TPEX LBETOB, MO N IITYK Ka)KI0T0 11BeTa. J[0Ka3aTh, YTO (PHUIIKK MOKHO
MEePECTaBUTh B K&XKIOW CTPOKE TaK, 4TO B KaXKJOM CTONOIE OyayT (DUIIKH BCEX I[BETOB.
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3ausatusa 3-4.
MaremaTuyeckas perara + pa3oop 3a1aHuii.

Hy>xHo Oyzet Hameyarars JIUCTBI C 3aJAHUSIMH OTJICIILHO TI0 TypaM U Ha ONPEIeIEHHOE YUCIO KOMAH/I.
Dyp 1. 10 munym. Kasxcoas 3adaua — 6 6an108.

1.1. CymiecTBYIOT JI TaKHE HATypalibHbIC YHCIIa @ U b, 4To D siBseTcs HaTypanbHO# cTeneHbio a U b B 16 pa3s
Oosble a?

1.2. OgHO M3 M3MEpeHN NPSIMOYTONFHIKA YBETHIWIN HA 99cM, a ipyroe yMeHpIiy Ha 1cM. MoxHO H
YTBEPXKJaTh, YTO IUIONIA/Ib NPSIMOYTOJIbHUKA YBeanumnach? OO0CHYHTE OTBET.

1.3. He3sHaiika JoKET 110 MOHEETbHUKAM, BTOPHUKAM U MIATHUIIAM, B IPYTUE THA TOBOPHT MpaBay. B kakue nHu
Henenu HesHaiika MOXeT ckazaTh: « Sl jiran mo3zaByepa u Oyay arath mocie3aBrpa»? OTBET 000CHYyiITE.

Dyp 2. 15 munym. Kasxcoas 3a0aua — 7 6annos.

2.1. B nome nBoe MexaHn4ecKHX 4yacoB. OQHM U3 HUX criemar Ha 10 MUHYT B CyTKH, a JpyTHe Ha 15 MUHYT B CyTKH
orctaroT. CeroHs B MONJIEHb U T€, U IPyTHE Yachl MOKa3bIBAIN BepHOE BpeMs. Koraa B cienyroniuii pa3 oHu
OZIHOBPEMEHHO MOKAXKYT BEPHOE BpeMs?

2.2. MoXHO 1T M300pa3uTh 2 4ETHIPEXYTONbHUKA TaK, YTOOBI X MEPECEUCHUE 0KA3AI0Ch JIECATHYTOIbHUKOM ?

2.3. B moe3ne Mocksa-Ilepeciaib BBeH CIUTONTHYIO HyMEpAITMIO MECT B BaroHax. Bo Bcex BaroHax oMHaKoOBOE
KonnuecTBO MecT. 3BecTHO, uTo MecTa 385 n 416 B omHOM Baroue, a mecta 544 u 577 — B pa3HbIX, IPUUEM ITH
BaroHsl He cocennue. CKoIbKO MecT B 0HOM BaroHe? OOOCHY#HTE OTBET.

Typ 3. 15 munym. Kasxcoas 3adaua — 7 6a1108.

3.1. Ilpu xakux 3HaueHUsX K mpsmbie Y=Kx u y=x+1 mepecekarorcs B IepPBOM KOOPAUHATHON YeTBEPTH?

3.2. B npsamoyronsHOM Tpeyronbauke ABC Touka K- cepenuna runorenysst AB, a M nenut karetr AC B
otHomeHuu 2:1 (cumras ot BepmuHbl A). Haligure octpsie yrisl Tpeyronsauka ABC, ecim orpe3ok MK
neprneHauKyisaperH AB.

3.3. B maxmMatHOM TypHHUpE KaX bl YHJaCTHUK CBITPAJ ¢ KaXIbIM 10 OAHON mapTun. [lobenurens BIUTPa y BCeX U
HaOpaJ O4YKOB B 5 pa3 MeHbIIIe, 4eM Bce ocTanbHbie BMecTe. Ckonbko 010 yuactHukoB? (IloGena -1 ouxo,
HUYbs — 0,5 ouka, nopaxeHue — ) OYKOB)

Typ 4. 20 munym. Kascoas 3adaua — 8 6annos.

4.1, CymuiecTBYIOT Jiu 3 TaKKMX pa3IM4HbIX yKcna a, b,c, uro a(b-c)=b(c-a)=c(a-b) ?

4.2. Tpeyronsuuk ABC paBHoOepenHsIi, yron BAC pasen 120 °. Ha npogomkenun ctopons!l AC 3a BepinHy A
B3sTa Touka D. AD=2AB. Jlokaxure, uro TpeyronsHuk BDC paBHOOeApEeHHBIH.

4.3. Ha skpane kommbrotepa Obl10 3amucano yncio 123 456 789. Bacs tak BcTaBuII poOesibl MEXTy HEKOTOPIMU
MpamMu Yucia, 9YTO OHO pa30MIOCh Ha HECKOJIBKO KycKoB. Uncia, 3amiucaHHble Ha JTI00bIX JIBYX KYyCKax,
OKa3aJIMCh B3aUMHO MpocThIMU. Kakoe HanbouibIee Ynuciao KyCKOB MOTJIO MOTYyYUThCS?

Hanomunanue: B3aMMHO MPOCTHIE YKCIIa — HATypaJbHbIE, UMEIONINE TOJIbKO OJUH OOLIUI eTUTEb — €AUHUILY.
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3ausartue 5.

Pazmunka.

To paraphrase the old music-hall joke, almost any insult will
make a Greek cross. But what [ want you to do is unmake a Greek
cross. In this region of Puzzledom, a Greek cross is five equal
squares joined to make a + shape. I want you to convert it to a
square, by cutting it into pieces and reassembling them. Here’s
one solution, using five pieces. But can you find an alternative,
using four pieces, all the same shape?

Greek cross to
square in five
pieces. Now
do it with four.

Where There’s a Wall, There's a Way

In the county of Hexshire, fields are separated by walls built from
the local stones — which for some reason are all made from
identical hexagonal lumps joined together. Perhaps they origi-
nated as basalt columns like the ones in the Giant’s Causeway.
Anyway, Farmer Hogswill has seven stones, each formed from
four hexagons. In fact, they are precisely the seven possible
combinations of four hexagons:

@ Seven stones
to make a wall.

He has to make a wall shaped like this:

The required
wall.

How can he do it? (He can rotate the stones and turn them
over to obtain their mirror images if necessary.)

278. PacnonoXUTh B KPyKKax ymucaa or 1 go 7
TaK, YTOOBI CyMMa YHCeJ II0 KaXXJAOH IIPAMOM, CO-
JepsKameil Tpu Kpyra, ObLIa OfHA U Ta XKe.
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Ocnognuie 3a0auu. Komounaropuxka.

CKOJBKMMU CIIOCO0aMU MOKHO BBIOPATH TIACHYIO U COTIIACHYIO OYKBY M3 CIIOBa a) Kam30J1; 0) 31anue?
W3 12 cnoB myxckoro poaa, 9 sxxenckoro u 10 cpenero Hago BeIOpaTh MO OJJHOMY CIIOBY KaXI0TO poja.
CKOJBKMMU CIIOCOOaMHU MOKHO CIIENIaTh 3TOT BBIOOP?

CKOJbKMMU CITOCOOaMU MOKHO COCTaBUTh TPEXIBETHBIM MOJI0CATHIN (pJ1ar, ecliu UMeeTcsl MaTepual IaTu
Pa3IMYHBIX IIBETOB? A €CIIU OJIHA U3 TIOJIOC JOJKHA OBITH KPAaCHOU?

Cobpanue u3 40 yenoBek BbIOMpaET mpejaceaTeNs, cekperaps 1 5 4ieHoB KoMuccuu. CKOJIBKO Pa3HBIX
KOMHUCCHI MOET OBbITh COCTaBIEHO?

B ypue m Genbix mapoB u N u€pHbIX. CKOIBKUMU CIIOCOOAMU MOKHO BBIOPATh U3 YPHBI I IAPOB, U3
KOTOpBIX Oenbix Oyet K mTyk? Kakaplii map npoHyMepoBaH.

N3 10 po3 u 8 TeOpruHOB HYKHO COCTaBUTh OYKET, coaepKauiuii 2 po3sl U 3 reopruHa. CKONbKO pa3iHYHbIX
OYKETOB MOKHO COCTaBUThH?

Ha mxonpHOM Beuepe nmpucyTctByet 12 neBymiek u 15 toHoten. CKOTbKUME CIIOcO0aMU MOYKHO BBIOPATh
u3 HUX 4 mapsl [yid TaHa?

Ha monke crout M+Nn pa3aM4HBIX KHHT, H3 KOTOPBIX M B YEPHBIX MEeperuiérax, a N — B KpacHbIX. CKOIBKO
CYILECTBYET MEPECTAaHOBOK 3THX KHUT, IPHU KOTOPHIX KHUT'H B UEPHBIX MEPEIIETaX 3aHMMAIOT MepBbIe M
MecT? CKOJBKO TIOJ0XKEHHH, B KOTOPHIX KHUTH B YEPHBIX MEPEIIETAX CTOAT pAIOM?
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