KANGOUROU MATHEMATICS COMPETITION 2024-2025 LEVEL 11-12
AIATONIZMOZ KANGOUROU MAGHMATIKA 2024-2025 EMINEAO 11-12

1. The year 2025 is a perfect square because 2025 = 452 How many years will pass until the next year which is a
perfect square?
To £€tog 2025 eival £vog TEAElOg TETPAYwvOoG aplOpog emetdn) 2025 = 452, Mdoa xpovia Oa mepdoouv PEXPL TO
EMOUEVO £T0OG IOV €lval TEAELO TETPAYWVO;
(A) 25 () 91 (C) 121 (D) 500 (E) 2025

2. Astudent threw five stones, one after the other, which hit a window at the points A, B,

C, D and E. Where each stone hits the glass, it creates some linear cracks which stop ‘?
either at a previous crack or at the boundary. In which order did he throw the stones?
Evag pabntng metafe mMEVIE TMETPEG, Ml PETA TNV GAAN, OL OMOLlEG XTUTnoAV €va
napdbupo ota onueia A, B, C, D kat E. KaBe métpa mou ytund to t{aut Snuloupyel
LEPLKEG YPAUUIKEG PWYHEC, OL OTIOLEG OTAMATOUV £(TE O LA TIPONYOUEVN pWYHN ElTE
oTa 0pLa Tou Tlaptol. Me mola oeLpA TIETOEE TIC TTETPEC;

(A) DACBE (B) ABCDE (C) BDACE
(D) BCDAE (E) DCABE

3. Vasilis has 20 different coloured balls either yellow or green or blue or black. Of these, exactly 17 are not green,
15 are not black and 12 are not yellow. How many balls are blue?
O BaoiAng £xetL 20 pnaeg SLadopETIKWY XPWUATWV: KITPLVES, TPACLVEC, UITAE | HaUpeG. ATtO auTég, akplpwg 17
Sev elval mpdotveg, 15 Sev eival pavpeg kat 12 Sev eival kitpveg. NMooeg UNAAEG elval UITAE;
(A) 8 (B)7 ()6 (D)4 (E)3

4. In what interval does the value of 88 X 888 lie?
Ye oo Sldotnpa Bploketal n T tou 88x888;
(A) Between 8 and 88 / Metat\ 8 kat 88
(B) Between 88 and 888 / Meta€u 88 kal 888
(C) Between 888 and 8888 / Metal 888 kaL 8888
(D) Between 8888 and 88888 / Metafu 8888 kal 88888
(E) Between 88888 and 888888 / Metafl 88888 kaL 888888

5. Which of the following is equal to the square root of 166?
Moto armd Ta MapoKATW £ival (00 PE TNV TETPaywWVIKY pila to 166
(A) 4* (B) 48 (C) 4t (D) 88 (E) 16*

6. The shapes shown below are the first three shapes of a sequence. How many dots make up the fifth shape in the
sequence?
Ta oxfuota mou daivovral mMapakAtw ival ta mpwta Ttpio oxApata pag akoAouBiag. Moco KOUKKISEG
aroteAOUV TO MEUTTO OX KA 0TV akolouBia;

oo
) eeee
(X eoee eececoe
eooe eeecoo0e0 eecccoo0e
o0 eoee eeeoooe
ee ecee
(X
(A) 72 (B) 74 (C) 76 (D) 78 (E) 80

7. Mike obtains a number x by dividing the number V11 by three. Where is the number x to be found on the real
number line?
O MuxdAng maipvet évav aptBpd x adol Statpéoet tov aptBpd V11 pe to tpio. Mol propei vo Bpedei 0 aptOpdc
X TLAVW OTN YPOUUN TWV TIPAYUATIKWY apLlOuwy;
(A) Between 0 and 1 /Meta€u 0 ko 1 (B) Between 1 and 2 / Metafv 1 ko 2
(C) Between 2 and 3 / Meta€b 2 kot 3 (D) Between 3 and 4 / Metafb 3 koL 4
(E) Between 4 and 5 / Meta€¥ 4 ka5
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8.

10.

11.

12.

Sofia’s favourite chocolate bars come in packets. Each packet used to contain five bars. Now they contain only
four but are sold at the same price. By what percentage has the price of each bar increased?

H ayamnuévn cokoAdata tng Zodiag £pxetal os makéta. KAOe makéto nepleiye mévie undpeg. Twpa MepLEXEL LOVO
T€00ePLG, AAA MwAouvTal otnyv 8La Tn. Molo gival to mooootd avénong TN TIUNG KABE Undpag;

(A) 10% (B) 20% (C) 25% (D) 30% (E) 50%

Nikos wants to choose four points so that the distances between each pair of points are AT“'ET““T'““:
different. Which of the points A, B, C, D and E should be removed? i i ic* i
O Nikog BéNeL va eTUAEEEL TEOTEPQ ONELR £TOL WOTE OL AMOOTACELC UETAEY KAOE LEVYOUC S S S
onueiwv va eivat Stadopetiked. Molo amo ta onueia A, B, C, D kat E mpémnel va adapebei; i ip i

(A) A (B)B () C (D)D (E)E E.« &
In the xy-plane, in the region defied by 0 < x < 1 < y < 1, some points are painted black. The point (X, y) is
painted black if for both x and y the first digit after the decimal point is odd. What does the result look like?

210 Xy-eninedo, otnv neploxrn mou opiletaLt ano 0 < x < 1 < y < 1 kanowa onpeia eival Bappéva pavpa. To
onpeto (x, y) eival Bappévo pavpo av Kat ylo To X KaL y to mpwto Pndio LeTA TNV UTOSLAOTOAN Elval TTEPLTTO.
MNw¢ daivetal To AMoTEAECUQ;

y ¥y
1 1

(a) "0 s () "0 i
}l’ Y

(D) 0 T

Four circular discs with positive radius r; , 5 , 13 and 1, are centred at
(0,0), (1,0), (3,0) and (6,0). The discs may touch but not overlap. What is
the largest possible value of 7y + 1, + 13+ 1, ?

Téooeplg kKukAlkol Siokou pe Betikn axtiva rp , 1, , T3 KAl 7, €ival
KevTpoplopévol ota onueia (0,0), (1,0), (3,0) kai (6,0). Ot 6iokol pmopetl
va ayyilouv al\a oxL va emikoAUmrtovtal. Mowa eival n peyoAutepn
SUVOTA TN TOU Ty + T, + 13 + 1y ;

(A) 3 (B) 4 (€5 (D)6
(E) there is no upper limit / 8ev uTtdpxeL avwTaTo 6PLO

Amongst 10 different positive integers, there are exactly five that are divisible by 5 and exactly seven that are
divisible by 7. Let M be the largest of these numbers. What is the smallest possible value of M ?

Avapeoa oe 10 SladopeTikoUg BETIKOUG aKEPALOUG, UTIAPYXOUV aKpLBWG MEVTE oU Slapouvtal Je To 5 Kal
aKpLBWE emtd mou dlatpovvtal Ue to 7. Eotw OtL To M €ilval o peyaAUTEPOG Ao AUTOUC Toug aplBuoug. Mola
elval n pkpotepn duvartn T Tou M ;

(A) 105 (B) 77 (C) 75 (D) 63 (E) another value / &A\n tun
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13. The map shows a small town which has 4 schools. The map shows the regions A,B,Cand D s

of all the points nearest, respectively, to each school. The coordinates of the school in ¢
region D are (9,1). What are the coordinates of the school in region A? oA B
O xdptng beixvel pia pikpri AN ou €xeL 4 oxoleia. O xaptng Seixvel TG meploxég A, B, C 2 /
kot D, mou mepllapBdavouv OAa Ta onuela TOU €lvol TLO KOVTA, avTioTOlXa, Of KAOe ! E .
oxoAelo. OL cuvtetayuéveg tou oxoAeiou otnv meploxy D eivar (9,1). Moleg givat ot "' 2 #1267 8010
OUVTETAYHEVEC TOU OXOAElOU OTNV MEPLOXNA A;
(A) (0,4) (B) (1,4) (€) (1,5) (D) (1,6) (E) (2,4)
14. The diagram shows a quarter-circle OPQ and a triangle OPR. The two shaded regions have R
the same area. What is the length of OR?
To Saypappa Seixvel éva tetaptokUkAlo OPQ kat éva tpiywvo OPR. OL 8U0 OKLOOUEVEG Q
TLEPLOXEG €XOUV TO 1610 ePadov. Moo sival to pnkog tou OR;
r 3r 2 T
(A) 9 (B) 9 (C) r (D) j (E) o
P r O
15. What is the smallest positive integer N such that .| 2v/3VN is an integer?
Molog eival 0 PIKPOTEPOG BETIKOC aképalog N waoTe To 1’2\/ 3vN va givat aképatog;
(A) 212-3° (B) 24 314 (C)2%-36.58 (D) 24 - 32 (E) none of the previous

16. On a 4x4 giant chessboard there are 16 kangaroos, in each square. On each turn, each of the
kangaroos jumps to a neighbouring square (up, down, left or right, but not diagonally). All
kangaroos stay on the board. There can be several kangaroos on any square. After 100 turns,
what is the largest possible number of empty squares?

Y€ LA ylyavTtia okoKkLEpa 4x4 uTtdpxouv 16 Kaykoupo, os KABe TETpaywvo. e KABe kivnon,
KABe Kaykoupo MNSAEL O £val YELTOVLKO TETPAYWVO (MAVW, KATW, aplotepd n Se€ld, aAAd oxL
Staywvia). Oha ta Kaykoupod TOPAUEVOUV OTh OKOKLEPA. MMopel va UTIAPXOUV TIOAAQ
KayYKoupo oe KABe tetpaywvo. Metd amnoé 100 KLvroeLg, olog eival o peyalutepog Suvatdg
apLOUOC AdeLWY TETPAYWVWY;

(A) 15 (B) 14 (C)12 (D) 10 (E) 8

17. The five digit number N18NN is divisible by 18. Which of the following statements is true about the digit N?
O nevtandlog aplOpdéc N18NN eival Slalpetodg pe to 18. Mola amod Tig mapakdtw dnAWaoeLS eival aAnbng ywa
T0 Yndio N;
(A) There is exactly one such N/ Yrapyet akptpwg tétolo N
(B) There are exactly two such N / Yrdpxouv akptBwg SUo tétola N
(C) There are exactly three such N / Yrapyouv akplpwg tpia tétota N
(D) No such N exists / Asv umapxeL tétoto N
(E) There are more than three such N / Yriapyouv neplocotepa amnd tpia tétola N

18. A student drew the graphs of two linear functions in a coordinate system, as y=azr+b
shown. The expression ab + cd - (ac+bd) is always ...
‘Evag podntrg oxediaoe ta ypadnuata SU0 ypaUULKWY CUVAPTHOEWY O £val
olOTNUO CUVTETAYUEVWY, OTWG daivetal. H ekdpaon ab + cd - (ac+bd) elvar 4 y o

avta ... /\

(A) Negative/ apvntikni (B) non positive / pun Betikn Y= rtd
(C) positive / Betikn (D) Zero / unbév T
(E) none of the others is always true / kavéva arnoé ta nponyoUpeva Sev ival mavta cwoto
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19. The area of the black semicircle is 12 cm?. What is the area of the big quarter circle? M
To guBaddv tou pavpou nuikukAiov eivat 12 cm? Moto eival to gufaddv tou peydAou \\
TETAPTOKUKALOU; \
(A) 42 cm? (B) 36 cm? (C) 32 cm? (D) 30 cm? (E) 25 cm? \

20.

21.

22.

23.

‘Evag armo toug £€L €xeL To KAELSL Tou umtdpevou Siokou Touc. OAa ta PEAN pLag

When grandma started knitting woollen socks, she had a huge ball of yarn with a diameter
of 30cm. After finishing 70 socks, she still has a ball of yarn with a diameter of 15cm. How
many more socks can grandma knit with the yarn that is left?

‘Otav n ylayld apxLoe va AEKEL LAAALVO KOATOAKLA, E(XE LLO TEPAOTLA UMAAC VALOTOG UE
Sdiapetpo 30 cm. Metd tnv oAokAnpwon 70 KOATOWV, TNG €XEL OMOMEIVEL pLlot UMAA
vApotog pe Stauetpo 15 cm. Mooa akopa KAOAToAKL pmopel va TAEEEL n ylayLld UE TO
UTTOAOLTTO VN UQ;

(A) 70 (B) 50 (C) 30 (D) 20 (E) 10

A student starts with two numbers written on the board. He then deletes them and
writes the sum of the numbers and the positive difference of the numbers. He
continues the same process with the new numbers. He starts with the numbers 3 and
5 and repeats the process 50 times. What are the two numbers he will end up with?
‘Evag padntng apxilel pe Vo aplBuol YpOUUEVOUG OTOV TIVOKA. X TN CUVEXELA, TOUC
Slaypadel kol ypadel o dBpolopa Twv aplOuwv Kat tn Oetikn Stadopd Twv aplBuwv.
JuveyileL tnv i6la Stadikaoia Pe Toug VEoUG aplBpoUG. ZeKWVA LE TOUG aplOpoUg 3 Kot
5 kat emavoAappavet tn Stadikacio 50 dopég. Molol eival ol Svo aplBuol pe toug
omoiou¢g Ba kataAnéel;

(A) 3 & 5% (B) 3°° & 5%° (C)2-3% & 2:5% (D)3:2%& 5-2%
(E) none of the previous/ kavéva oo Toug TPONYOUUEVOUG

John wrote an arbitrary two-digit integer on a blackboard. Then, he erased the last digit of the integer. As a result,
the initial integer decreased by p%. Which of the following is the closest to the largest possible value of p?

O lNavvng éypae évav auvbaipeto Suprdlo aplBuo otov nivaka. Ztn cuvéxela, €oPfnoe to tedeutaio Pndio Tou
aplBpoU. Q¢ anmoTEAECHA, 0 APXIKOG aplOUoOC pelwbnke Katd p%. Molo amod Ta MoPAKATW £lval TO TLO KOVILVO
otnV peyaAltepn duvarth T Tou p;

(A) 10 (B) 50 (€)90 (D) 95 (E) 99

A group of three square men from Mars and a group of three circular men from

Jupiter are sitting around a table, as shown. One of the six has the key to their

flying saucer. All members of one group always tell the truth and all members

of the other group always lie. All six were asked the question “does a person

sitting next to you have the key?”. Their answers are shown in the figure. Who

has the key?
Mt opada TPLWV TETPAYWVIKWY avépwy amo Tov Apn Kol (o opdda TpLwv Na
KUKALKWV avpwv aro tov Ala kaBovtal yupw amno éva tpamnell, onwg paivetal.

opadag Aéve mavta tnv aAnBeta kat 6Aa ta LéAN TG AAANG opddac Aéve mavta Now OxL
Pépata. OAoL ol £€L pwTHBONKav TNV epwTnon "€xeL To KAELSL KATOLOG TTOU KABETAL
SimAa oag;". OL amavtioelg toug paivovral atnv elkdva. Molog €xeL To KAELSE;

(A) A (B)B (c)c (D)D (E)E
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24.

25.

26.

27.

28.

Maria and her little sister Elena go out together for a bike ride. Both ride at a constant speed: Maria at 18km/h
and Elena at 12 km/h and they follow the same path. Maria feels tired after 20 minutes and decides to go back.
When she meets Elena, Maria tells her to turn around and both return home, each at their own speed. How many
minutes later than Maria will Elena arrive home?

H Mapia kat n pikpn tng adehdn EAévn Byaivouv pall yia modnAaocia. Kat ot 0o modnAatouv pe otabepn
taxvtnta: n Mapia pe 18 km/wpa kat n EAévn pe 12 km/wpa kat akohouBoulv tnv dla Stadpour. H Mapia
VIwBOeL kKoupaouevn peta anod 20 Aemtd kat anodacilel va yupiosl miow. Otav cuvavtd tnv EAévn, n Mapia tng
AéeLva yupioeL kaL ol SU0 eMIOTPEDOUV OTO OTTITL TOUG, N KaBeuia pe tn Sk tng taxvtnta. Ndoa Aemtd apyotepa
arnd tn Mapia 6a ptaocel n EAévn oty

(A) 4 (B)6 ()8 (D) 10 (E) 15

On a semicircle with diameter AD, points B and C lie on the diameter and points
E, F, G and H lie on the arc of the semicircle. How many triangles can be formed
with their vertices at three of these eight points?

Ye éva nUIKUKALO pe Suapetpo AD, ta onueia B kat C Bpiokovrtal mavw otn
Slapetpo kat ta onuela E, F, G kat H Bpilokovtal mavw otnv KOUmUAn tou
nuULKUKAlou. Nooa Tpiywva Prmopolv va oxnUaATLoToUV Pe KopUudEC Ta Tpia armo
TO OKTW onuela;

(A) 15 (B) 50 (C)51 (D) 52 (E) 54

I E
The diagramar shows a regular hexagon ABCDEF. Point P lies on BC so that the area
of APEF is 64 and the area APDE is 42. What is the area of AAPF?
To Slaypappa Selyvel éva kavoviko e€dywvo ABCDEF. To onueio P Bploketal mavw A D
oto BC, £toL wote 1o epPadov tou APEF va sival 64 kal to epBadov tou APDE va \ /
eival 42. Moto eival to epPadov tou AAPF; A o
(A) 53 (B) 54 (C) 56 (D) 60 (E) 64 - P

Three boxes contain three balls each. The inscriptions on the lids show the contents of each box. The lids are
rearranged so that none of them shows the contents correctly. Mike picks a box, randomly removes a ball from it,
and notes its colour without putting it back. What is the smallest number of balls that Mike needs to remove to
determine the contents of each box?

Tpla KOUTLA TEPLEXOUV AT TPELG UIAAEG TO KaBéva. OL emypadEg oToug KaAUppata Seiyvouv Ta meplexopeva
KABe kouTloU. Ta KAAUHUATA avaSLopyavwWVOVTaL £T0L WOTE KAVEVA ATO AUTA va PNV SelXVeL Ta TEPLEXOEVA
owotd. O MyaAng emidéyeL tuxaia £va KouTi, adatpel pLo pmaia amod auTo, KoL CNUELWVEL TO XPWHA TNG XWPLS va
Vv tonoBetnoel miow. Molog eival o PLIKPOTEPOG aplBUOC UIMaAWV Ttou TIPEMEL va adalpéoel 0 MXaAng yla va
npooblopilosl To mMepLeXOUEVO KABE KOUTLOU;

1 Aeukn, 2 pavpeg 2 Aeukég, 1 padpn 3 Aeukég
. mAerren P e 2 mpterre 5 A F I
(A) O (B)1 (€)2 (D)3 (E)4

The figure shows a regular octagon of a side 1 cm. An arc of radius 1 cm has been drawn
centred at each vertex, as shown. What is the perimeter of the shaded region?

H ewkova deixvel €va Kavoviko okTaywvo Pe MAsupd 1 cm. Exel oxedlaotel éva 160
aktivag 1 cm pe kévtpo kaBe kopudn, omws daivetal. Mota eivol n mepipeTpog TNG
OKLOOPEVNC TIEPLOXNG;

(A) ™ cm (B) 4 cm (C) 7§ em

(D) 4T ¢ (E) Q’TT cim

5

o
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29.

30.

Sofia has written a number in each cell of a 7x10 table. The sum of all the numbers in any 3x4 or 4x3 rectangle is
zero. The numbers in two of the cells are shown in the diagram. What is the sum of all the numbers in the table?
HZoodla éxeLypapeL évav aplBuo os kaBe keAl evog mivaka 7x10. To dBpolopa GAwv Twv apLBuwV o omoLodnmote
opBoywvio 3x4 1 4x3 eival undév. O aplBuol os dVo amd ta keAd daivovral oto Staypappa. Molo gival to
abpolopa OAwV TWV apLBUwWVY oToV TivaKa;

20|25

(A) -5 (B) -20 (C)-25 (D) -45
(F) Itis not possible to determine / ASUvartov va pocdloplotei

The sides AB and CD of a convex quadrilateral ABCD are each divided into three parts by points E, F, P and Q so
that AE=EF=FB and DP=PQ=QC. The diagonals of AEPD and FBCQ intersect at M and N respectively. The areas of
triangles AMD, EMP and FNQ are 154, 112 and 99 respectively. What is the area of triangle BCN?

OumAeupéc AB kal CD evog kuptou tetpdamAeupou ABCD ywpilovtal os tpla pépn amo ta onueia E, F, P kal Q, £tot
wote AE = EF = FB kaL DP = PQ = QC. Ot Staywviol twv AEPD kat FBCQ, téuvovtat ota onueio M kat N avtiotolya.
Ta gpfada twv Tpywvwv AMD, EMP kal FNQ sivat 154, 112 kot 99 avtiotolya. Mowo sivatl to gufadov tou
TpLywvou BCN;

A

(A) 57
() 70
) 72
(D) 86
(E) 141




