KANGOUROU MATHEMATICS COMPETITION 2022: LEVEL 9-10/ EMINMEAO 9-10

3 povadeg

1. Carola is forming the four-digit number 2022 using some matches from a box. The box *—¢
originally contained 30 matches. She has already started and formed the first two digits, as T—-.
shown in the diagram. How many matches will remain in the box when she has finished

forming 2022?

H Carola oxnuatilet tov tetpadndlo aplbuo 2022 xpnoLUOTOLWVTOC EPLKA OTILPTA A0
£€va kouTl. To kouti mepleixe apyika 30 omipta. Exel nén ekvnoel kat oxnuotilel ta Svo
npwta Pndla, omwe paivetal oto Staypapua. Nooca omnipta Bo mapapeivouv 6To Kouti
OTaV TEAELWOEL TOV apLlOuo 2022;

(A)20 (B) 19 (C) 10 (D)9 (E) 5

2. An equilateral triangle of side 12 has the same perimeter as a square of side x. What is the value of x?

‘Eva LoOmmAgupo Tpiywvo pe TTAsUpa 12 €xeL TNV iSLa TTEPIETPO UE €va TETPAYWVO TTAEUPAC X. Mola ivat n
TLUA TOU X;

(A) 9 (B) 12 (C) 16 (D) 24 (E) 36

3. Some shapes are drawn on a piece of paper. The teacher folded the

left-hand side of the paper over the thick vertical line. How many of the | = = |

shapes on the left-hand side will fit exactly on top of a shape on the right- | |
hand side? | l
Mepika oxruata oxedialovral o€ €va KOUUATL Xopti. O Sdokahog dimlwoe !

NV oploTep TMAEUPA TOU XapPTloU TIAVW amo T XOviph Kotokopudn | k k [ |
ypouun. Moéca amd ta oxfuata otnv aplotepr MAsupd Boa Talpldéouv
OKPLRWE TAVW oo Ta oxfuata otn Se€Ld MAeupa;

(A1 (B)2 (C) 3 (D) 4 (E) 5
4. Katrin arranges tables of size 2 x1 - i_ e
according to the number of participants in a meeting. | | | [ | l : :
The diagrams show a top view of the tables for a small, || : i 7 i
a medium and a large meeting. How many tables are — : i :
used for the large meeting? 3 | L_L:_"_-:_-:_-_
H Katepivan taktonolel tpamnélia peyéboug 2 x 1 c = .

OvVAAoya e TOV APLBUO TWV CUUHUETEXOVTWY OE HLa
ocuvavtnon. Ta dtaypdppata Selyvouv pia katoyn Twv
TPATEJLWV VLA L0 LK), KO LECALO KOIL Lol LEYAAN
ocuvavtnon. NMNoéoa Tpamélla XpnoLLOToLoUVTaL YLa TN
MEYAAN cuvavtnon;

(A)10 (B)11 (C)12 (D)14 (E)16
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5. A square of numbers is taken out from a multiplication table. Only one

number is visible. The integers x and y are both positive and x is greater than y.
What is the value of x?

Eva tetpaywvo aplBuwv PByaivel amo évav mivaka moAlamAaclacpou. Movo
£vag aplBuog eival opatdc. O aképalol X Kal y ival kat ol 8Uo BeTikol Kal To X
glval peyaAutepo amnd to y. Nota elval n TR Tou X;

e

(A) 6 (B) 7 ()8  (D)10 (E) 11

6. | am less than my half and greater than my double. The sum of me and my
square is zero. Who am 1?

Elpat pukpotepoC amo to pod pou Kot peyaAltepog armod To SuTAdoto pou. To
ABpoLopa LOU KOL TOU TETPOYWVOU HoU givat undév. Nolog sipat?

(A) -2 (B) -1 (C) 0 (D) 1
(E) 2

7. Inthe rectangle shown, the midpoints of the two longer sides are
joined to all four vertices. What fraction of the rectangle is shaded?
210 MapaAAnAGypaupo TTou dailvetal, Ta HEca TwV SU0 HaKPUTEPWY
TIAEUPWV CUVSEOVTAL UE TIG TEGOEPLS KOpUDEC. MoLo KAGoUA Tou
opBoywviou eival oKLACOUEVO;

(A) 1/5 (B) 1/4 (C) 2/7 (D) 1/3 (E) 2/5
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8. On Nadya’s smartphone, this diagram shows how much time she spent last week on each of her apps.

This week she halved the time spent on two of these apps, but spent the same amount of time on the other
two apps. Which of the following could be the diagram for this week?

210 KWVNTO ThAEdwvo TG NATLOC, auTo To Slaypappo SeiXvel TOCO XPOVO TIEPOOE TNV TIEPOCHEVN
eBdouada os kABe epappoyn TnNG. Auth TV efdopdda pelwaoe oTo LG TOoV XpOVo Tou adlepwvel o SUO
oo aUTEG TIG epapUoyEG, aAAG £68ee Tov 1610 Xpovo oTig AAAeG SU0 edappoyEC. Moo amod Ta MaApAKATW
Ba unopoloe va sival to Sldypappa ylo autrv tnv eBéopada;

p—
e s S—
e —
S— S—
— —
v, | Bt AR ) © 4 I el Al R { &) ) R 1 Y & D [ I ) Y ()

9. There are five candidates in the school election. After 90% of the votes had been counted, the
preliminary results were as shown below. How many students still have a chance of winning the
election?

Ot urtoPridLot oTig oXOAKEG EKAOYEC elval EvTe. MeTA TV KATAUETPNon Tou 90% twv Prdwv, Ta
TIPOKATOPKTLKA AMOTEAECUOTA ELXAV OTIWG daiveTaL TTOPAKATW. NOCOL LaBNTEG 40UV aKOUA
TOAVOTNTEG VA KEPSIOOUV TIG EKAOYEC;

AAe€  Mmnéla KoAPw Ntidva Eviu
Alex Bella Calvin Diane Eddy

14 11 10 8 2
(A) 1 (B) 2 (C) 3 (D) 4 (E) 5
10. Five squares and two right-angled triangles are arranged as shown. The 3 3

numbers 3, 8 and 22 inside three of the squares indicate their areas in
square metres. What is the area of the square containing the question
mark ?

Mévte tetpaywva Kat Suo opBoywvia Tpiywva eival Slatetaypéva Onwg
daivetal. OLapBuol 3, 8 kat 22 péoa os Tpla TETPAYWVA UTIOSELKVUOUV TO

22

eUBaSOV TOUC oe TETpaywvikd péTpa(m?). Moo eival o eupaddv tou
TETPOYWVOU TIOU TEPLEXEL TO SUUPBOAO ? ;

(A) 14m? (B) 15m? (C) 16m? (D) 17m? (E) 18m?2
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4 novadeg

11. The diagram shows three large circles of equal radius and four small circles of o
equal radius where the centers of all circles and all points of contact lie on one straight
line. The radius of each small circle is 1. What is the shaded area?
To Staypappo Seixvel TpeLg HeyAAoUC KUKAOUG (oNG akTivag Kol TECOEPLS ULKPOUG —
KUKAOUG {onG akTivag Omou ta KEVTPA OAwV TwV KUKAWV Kal OAa ta onueia emadnig
Bpiokovtal oe pia euBeia ypapuun. H aktiva kdbe pikpol kUkAou eival 1. MNMolo
elval to epPado Tou oKLUOUEVOU XWPOU;

(A) (B) 2 (C) 3m (D) 4r (E) 611

12. Apini moves from hexagon X to hexagon Y. She can only move from one hexagon to another
if they have an edge in common. How many different routes are there from X to Y that pass
through each of the seven white hexagons exactly once?
H AvSpéag petaklveital amo to e€dywvo X oto e€aywvo Y. Mmopei va petakivnBet amod to
£va e€aywvo oto GAAO HOVO €AV £XOUV HLa KO akpn. MNooeg StodopeTikeég SLadpopES
UTTAPXOUV arto To X oTo Y ToU MepvoUV ammo Kabéva amd ta emtd AsUKA e€dywva akpLBwg
Hia popd;

(A) 2 (B) 3 (C) 4
(D) 5 (E)6

13. | once met six siblings whose ages were six consecutive whole numbers. | asked each of them the question:
"How old is your oldest sibling?” Which of the following could not be the sum of their six answers?

Kamote yvwploo £€L adépdla Twv omoiwv ot nAtkiec Nrav €€l Stadoxwkol aképatot aptbuoi. Exkava otov
KaBéva amd autolg tnv epwtnon: "Mocwv etwv eival to peyoAltepo adepddkt cou;" Molo amo ta
napakatw Sev Ba prmopoloe va gival to dBpolopa Twy £EL AMAVIAOEWY TOUG;

(A) 95 (B) 125 (C) 167 (D)205 (E)233

14. Eva puts 2022 tiles in a long line. Then Adam removes every sixth tile. Next Beata removes every fifth tile
from those that remain. Then Calle removes every forth tile. Finally, Doris removes all the remaining tiles. How
many tiles does Doris remove?

H EVa Balel 2022 mAQKAKLO O L0 LEYAAN YPOUUN. 2T cuvéxela o ASap adatpel kaBe £KTo TAAKAKL. ITn
ouvéxela n Mnedta adoatpel KAOs MEUMTO MAOKAKL ATIO AUTA TIOU £XOUV ATIOUEIVEL. 2T cuVEXELD, 0 KAAAe
adalpel kAOe tétapto mMAaKAKL. TEAog, N Ntoplg adalpel OAa ta evarmopsivavra mAakakia. Moéoa mAakaKLa
adatpel n NtopLc;

(A) O (B) 337 (C) 674 (D) 1011 (E) 1348
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15. Three children asked their grandmother how old she was. She replied by asking them to guess her age. One

child said she was 75, one said she was 78 and one said she was 81. It turned out that one of the guesses was

wrong by 1 year, one was wrong by 2 years and one was wrong by 4 years. What is the grandmother’s age?
Tpla moudd pwtnoav TN ylayld Toug mdéco xpovwy Atav. Ekeivn andvinoe {ntwvtag toug va pavtéouv tnv
nAkio Tng. Eva maudi eime ot Atav 75, éva elme otL Atav 78 kal éva eime otL ATav 81. Anodeiytnke OTL Ko
amnod TI¢ ekacieg Atav Aabog yla 1 €tog, pia ftav Aabog katd 2 xpovia Kat pia ntav AaBog katd 4 xpovia.
Mota eivat n nAkia tng ylayLag;

(A) 76 (B) 77 (€) 79 (D)80

(E) cannot be determined exactly /6gv unopsi va urtohoylotei akpLBwe

16. The diagram shows a large rectangle ABCD divided into 12 identical small rectangles. D ] C
What is the ratio AD/DC?
To Saypappa deixvel Eva peyaho opBoywvio ABCD xwplopévo o 12 ioa pLkpd |
opBoywvia. Mota sivat n avaloyia AD/DC;

(A) 8/9 (B) 5/6 () 7/8 A B
(D) 2/3 (E) 9/8

17. A rabbit and a hedgehog had a race around a 550 m long circular track. Both ran at constant speeds. The
rabbit’s speed was 10 m/s, and the hedgehog’s speed was 1 m/s. They started at the same time. However,
the hedgehog ran in the opposite direction to the rabbit. When they met, the hedgehog immediately
turned round and ran after the rabbit. How long after the rabbit did the hedgehog reach the finish?
‘Eva KOUVEAL Kal €vag okavt{oXolpog Ekavav aywva yopw omd pia KUKALKA Stadpopn pnkoug 550 HETPWV.
Kat ot Vo étpe€av pe otabepég tayutnteg. H tayxvtnta tou KouveAlou Atav 10 m/s kot n taxytnTa Tou
okavt{oxolpou Ntav 1 m/s. Zekivnoav tautoxpova. Qotdco, 0 oKavtloXolpog £Tpete TPOC TNV avtibetn
KatevBuvon and to KouvéAL Otav cuvaviibnkav, o oKavtlOXoLpog YUPLOE APECWE KAl ETPEEE THOW ATO TO
KOUVEAL. Z€ OO0 XPOVO LETA TO KOUVEAL EPTOOE O OKAVTIOXOLPOG OTOV TEPUATLONO;

(A) 45 sec (B) 50 sec (C) 55 sec (D) 100 sec (E) 505sec
18. The diagram shows square PQRS of side-length 1. The midpoint of RS P V S
is marked U and the centre of the square is marked W. Line segments TW, UW
and VW split the square into three regions of equal area. 1
What is the length of SV ?
To Slaypappa Selyvel tetpaywvo PQRS pnkoug mAeupdg 1. To péco tou RS U
onpelwvetat U Kal to KEVTPo Tou TeTpaywvou e W . Fpappikd tunpota TW, UW W
Kot VW xwpilouv To TETpAYWVO O€ TPELG TEPLOXEG loou epPfadol.
Moo ivatl To pAkog tou SV; QT R
1 2 3 4 5
(A) - (B) - (€) - (D) - (E) —
2 3 4 5 6
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19. There are three paths through our city park. A tree is planted in the middle of the
park, as shown. What is the smallest number of trees that need to be planted so that
there are the same number of trees on both sides of each of the paths?
Ynapyouv Tpia Hovomatia HECO OO TO TIAPKO TNG TTOANG pac. Eva §évtpo dutevetal otn
pHéon Tou mMApKou, onwe daivetal. Molog elval o HkpOTEPOG aplOUds Sévipwy mou
TPEMEL VA GUTEUTOUV WOTE VA UTTAPXEL O (610¢ aplOUdC SEvtpwy Kal ot SU0 MAEUPEG
KaBe povornartiou;

(A)1 (B) 2 ()3
(D) 4 (E) 5

20. Veronica has five rings on her fingers, as shown in the diagram. She takes them off one at a "ﬂll, [ \
time. In how many different ways can she do this? | 1/
H Bepovika €xel mévte SaytuAidia ota SAXTUAA TG, OMWE GALVETAL OTO SLAYPOUAL. | )
Ta Byalel éva-éva. Me téooug StadopeTLKOUG TPOTIOUG UITOPEL VAL TO KAVEL QUTO; /

(A) 16 (B)20 (C) 24 (D)30 (E) 45

5 povadeg

21. Two congruent isosceles right-angled triangles each have a square
inscribed, as shown in the diagram. The square marked P has an area of
45. What is the area of the square marked R?

AVo loa Loooker opBoywvia Tplywva €X0UV EyyEYPAUUEVO ao Eva o)
TETPAYWVO, OTwC dpaivetal oto Stdypappa. To TETPAywvo e To P £xel
euPadov 45. Nolo eival to euPadov Tou TETpAywVoU HE To R;

(A) 35 (B) 40 (C) 45 (D) 50 (E) 60

22. Eight teams participate in a football tournament. Each team plays against each other team exactly
once. In each match, the winner gets 3 points and the loser does not get any points. If a match is drawn,
each team gets 1 point. At the end of the tournament the total number of points obtained by all the teams is
61. What is the largest number of points that the champion team could have obtained?

OKTW OMASEG CUMPETEXOUV OE Toupvoud modoodaipou. Kabe opada mailel evavtiov g AAANG akplBwe pia
dopd. e kABe aywva, o VIKNTAG malpvel 3 TOVIOUC KAl 0 NTTNUEVOC Sev malpvel MOVTIOUG. e Mepimtwon
LoomoAiag, kaBe opdada maipvel 1 fabud. Ito TEAOC TOU TOUPVOUA O GUVOALKOG aplOpog movtwy mou EAafav
OAeg oL ouadeg elval 61. Molog eival o pHeyaAUTEPOC apLBUOC TTOVIWY TIoU Ba PmopoUde va €XEL TIAPEL N
npwtadAnTpLo opdda;

(A) 21 (B) 19 (C) 18 (D) 17 (E) 16
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23. Agroup of pirates divided 200 gold coins and 600 silver coins between them. Each officer received 5 gold and 10
silver coins. Each sailor received 3 gold and 8 silver coins. Each cabin boy received 1 gold and 6 silver coins.
How many pirates are there in the group?
Mtua opada nelpatwy poipaoce petagt toug 200 xpuod Kal 600 acnuévia vopiopata. Kabe aflwpatikog
£€haPe 5 xpuoa kat 10 aonpévia vopiopata. KaBes vavtng éAape 3 xpuod Kal 8 aonuévia vopiopoto. Kabe
ayopL kaumivag éAafe 1 xpuoo Kol 6 acnuévia vopiopata. MoooL TEPATEG UTIAPXOUV OTNV OUAda;

(A) 50 (B)60 (C) 72 (D)80 (E)90

24. The squares on the surface of a 2 x 2 x 2 cube have one of three shapes on them.
The shapes are either a circle or a square or an X sign. Any two squares that share a O
common side have different shapes on them. The picture shows one such possibility. aa
Which of the following combinations of shapes is also possible on such a cube?

Ta TeTpdywva otnv emipavela evog KUBou 2 x 2 x 2 €xouv évo Oomo Ta Tpila

oxnuata mavw Toug. Ta oxnuata sival eite KUKAOC, €ite TeTpdywvo, €ite TO

oUpBoAo X. Omowadnmote SUO TETPAYWVO TIOU €XOUV KOV TIAEUPA €XOUV

Sladopetikd oxnuata. H swkova Seixvel pla tEtola mepimTwon. Molog amo toug

TIOPOKATW CUVOUAOMOUC OXNUATWY €ival emiong mbavog os €vav TEtolo KUBo;

(A) 6circles, 8 squares and the rest are X’s / 6 KUKAOL, 8 TETpAYwWVA KoL TAL UTTOAOLTTO Elvait X
(B) 7circles, 8 squares and the rest are X’s / 7 kUKAoL, 8 Tetpdywva Kat ta utdAoura eivat X
(C) 5circles, 8 squares and the rest are X’s / 5 kUKAoL, 8 TETpAywva Kot Ta urtdhoura eivot X
(D) 7circles, 7 squares and the rest are X’s / 7 kUkAot, 7 TeTpdywva Kat Ta urtoAouna eivat X
(E) none of the previous / kavéva amo to mponyoueval

25. The inhabitants of a city always speak by means of questions. There are two types of inhabitants: the
"positives”, who always ask questions for which the answer is “yes” and the “negatives” who always ask questions
for which the answer is “no”. | met Albert and Berta and Berta asked me ”"Are Albert and | both negative?”.
What type of inhabitants are Albert and Berta?
Ol KATolKOL ptag mOANG HAoUv mavta Pe epwTAoelS. Ymdpyxouv U0 TUMOL KOTOWKWYV: oL «Betikoi», mou
KAVOUV TIAVTA EPWTNOELG YL TG OTIOLEG N ATAVINON €lval «val»y KoL Ol «OPVNTIKOL» TIOU KAVOUV Ttavta
EPWTNOELG YLA TLG OTIOLEG N AAVTNON €lval «OXL». Zuvavtnoa tov Albert kot tnv Berta kat n Berta pe pwtnoe
«Eyw kat o Albert elpaote apvntikoi;». TLtUTOL KaTolkwy €lvat o Albert kat n Berta;

(A) Both are positives/Oetikol kat ot Uo (B) Both are negatives/Apvntikoi kat oL Vo
(C) Albert positive/Betikdg, Berta negative/apvntikog (D) Albert negative/apvntikoc, Berta positive/BeTikdc
(E) There are not enough information to decide/Aev untdpxel apketr mAnpodopia yia anoddaon.

26. A grocer has twelve different integer weights from 1 kgto 12 kg.

[+] 1] 0
She splits them into three groups of four weights each. The total D ﬁ Dﬁ D b h é

weight of the first group is 41 kg and of the second is 26 kg. Which of
the following weights is in the same group as the weight of 9 kg?
Mia pmokdAlooo €xel dwdeka Sladopetikd aképata Bdapn amd 1 m m
KNG £wg 12 k\a(kg). Ta xwpllel os TPELC OUASEC TWV TECOAPWY
Bapwv n koBepia. To cuvoAikd BAapog TnE MpwTng opddog eival 41

KAa(kg) kat tng deltepng ivat 26 khda(kg). Molo amoé ta mapakdTw
Bapn avnkel otnv idla opdda pe to Papoc twv 9 kAwv(kg);

(A) 3kg (B)5 kg (C)7 kg (D) 8 kg (E) 10 kg
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27. The lengths of the diagonals of the squares ABCD and EFGB are 7cm and
10 cm respectively. The point P is the intersection of the diagonals of the square
ABCD. What is the area of the triangle FPD? P
Ta puAKn Twv dlaywviwv Twy tetpaywvwyv ABCD kot EFGB sival 7 cm kait E B
10 cm avtiotolya. To onueio P ivat n Topn Twv Slaywviwy Tou TETPAywvVoU
ABCD. Moo eivat to eppadov tou tpywvou FPD;

p>3

(A) 14.5 cm?

(B) 15 cm? F
(C) 15.75 cm?

(D) 16.5 cm?

(E) 17.5 cm?

(9)

28. The positive integer N is such that the product of its digits is 20. Which of the following could not be the
product of the digits of N +17?

O BeTkoG aképatog N elval TETOLOC WOTE TO YVOpeVo Twv Pndiwv tou va eival 20. Molo and ta napokdtw Sev
Ba propoloe va eival to ywvopevo Twv Pndiwv tou N + 1;

(A) 40 (B) 30 (C) 25 (D) 35 (E) 24

29. Five circles with centers A, B, C, Dand E are arranged as shown in the diagram. Line segments are drawn to
join the centers of adjacent circles. It is known that AB = 16 cm, BC = 14 ¢cm, CD = 17 cm, DE = 13 cm,
AE = 14 cm. Which point is the center of the circle with the largest radius?
Mévte kUKAoL pe Kévtpa A, B, C, D kal E eival Statetaypévol omwg ¢paivetal oto Staypappa. Ta ypapuKa
TUAMOTA OXESLATOVTAL YLO VO EVWOOUV TO KEVTPO TWV TIAPAKEIMEVWY KUKAWV. Eival yvwotd ott AB = 16 cm, BC
=14 cm, CD =17 cm, DE = 13 cm, AE = 14 cm. Molo onpeio eival to KEVTPO TOU KUKAOU UE TN LeyaAUTepn
oKTivay;

(A) A (B) B (c)c (D) D (E)E

30. A hole in the shape of a hemisphere is carved into each face of a cube. The holes are
identical and centered at the centre of each face. The holes touch their neighbors holes at
only one point. The cube has side measure 2. What is the diameter of each hole?

Mta Tpuna og oxNua nplodalpiov eival xapaypévn os Kabe 0n evog kKuBou.

OL TpUTIEC €lval (OLEC KOl KEVTPAPLOKEVEG OTO KEVTPO KABE £6pag.

OL TpUTTEC ayyilouV TG YEITOVIKEG TOUC TPUTIEG LOVO O €va ChUELo.

O KUPBoG €xel MAeupa pkouc 2. Mota sival n SLapeTpog TnG KAbe TpUTOC;

3
(A) 1 (B) 2 (C)v2 (D) > (E)

o



