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AIATONIZMO2 KANGOUROU MAGHMATIKA 2023 EMINEAO 7-8

1. The diagram shows a set of horizontal and vertical lines with one part removed. Which of
the following could be the missing part?
To Slaypappa Seiyvel Eva cUVOAO amo opllOVTLEG KOl KABETESG YPAUUEG e €va LEPOG TOU Va
umoAeinete. Molo amod Ta MaAPAKATW Unopel va eival To PEPOG Tou Aeimel;

$
T

(A) (B) n +H

(a) (E)

2. Which of the shapes below cannot be divided into two trapezoids by a single straight line?
Molo amod Ta MAPAKATW oXNUota dev unopet va wplotel og Vo tpamnélia pe pio povo
guBeia ypopun;

(A) A (8) " Q
o )

3. Agrey circle with two holes in it is placed on top of a clock-face, as shown.
The grey circle is turned around its centre such that an 8 appears in
one hole. Which two numbers could be seen in the other hole?
‘Evag ykpL KUKAOG e U0 TpUTeC TomoBeTe(TaL MAVW O Lo tpocoyn
poAoylou, omwce ¢aivetal. O ykpl KUKAOG Yupilel yUpw oo TO KEVTPO
TOU £T0L wote va epdaviletal €va 8 otn pLa tpuma. Motot Suo
aplBpol pailvovral otnv GAAN TpUMQ;
(A)dor12/4112 (B)lor5/145 (Nlord/1R4 (0)70r11/7711
(E)Sor12/5n/12

4. Mario wants to write a number at each vertex and on each edge of the
rhombus shown. He wants the sum of the numbers at the two vertices at
the ends of each edge to be equal to the number written on the edge.
What number will he write instead of the symbol “?” ?

O Madplog BéAeL va ypael évav aplOuo os kdBes kopudn kal o KABe
TIAEUPA TOU POUPOU Tou daiveTal. OEAeL To ABPOLOUA TWV APLOUWY OTLG
600 KopudEég ota Gkpa KABe MAeLPAC va eival (oo pe tov aplBud mou
glvat ypoappévog otnv mieupad. Notov aplBuo npémnet va BaAeL otn B€on
TOU GUUPBOAOU «?»;

(A) 11 (B) 12 (r 13 (D) 14 (E) 15

5. Kristina has a piece of transparent paper with some lines marked on it.
She folds it along the horizontal middle line. What can she now see? | | . I | | |
H Xplotiva £xel éva KOPUATL SLapaveS XapTL UE UEPLKEG YPOAUES — )
ONMELWHEVEG TTAVW TOU. To SUTAWVEL KOTA URKOG TNG LETAiag SR E ||
opL{OVTLOG YPAUUNG. TL BAEMEL TwpPQ;

= I
(N 5 E 9 (8) E B E () m
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6. Atiler wants to tile a floor of dimensions 4 m X 6 m using identical tiles. No
overlaps or gaps are allowed. Which of the following tiles could not be used?
‘Evag ktlotng B€AeL va TomoBetrosl mAakdkla o€ éva 8Amnedo SLaoTAoewv
4 m X 6 m XPNOLUOTIOLWVTAG TTOVOLOLOTUTIO TAOKAKLA. AgV ETUTPEMOVTOL
ETUKAAUPELG 1 KEVA. MOLO Ao TA TOPOKATW TTAAKAKLO SEV UMOPEL val
XpnotuomnotnOei;

(A) (B)

(r)

| (LT[

(4) (E)

7. John has 150 coins. When he throws them on the table, 40% of them show heads and 60% of them
show tails. How many coins showing tails does he need to turn over to have the same number
show heads as show tails?

O lNavvng €xeL 150 képpata. Otav ta netdel oto Tpamnell, to 40% amno autd Seiyvouv kopwva Kal To
60% ypaupata. NMoca KEPUATA TTou SeiXvVouV YpAUUOTA TIPETEL VA YUPLOEL YLa val €XEL TOV (610
oplBUS pe auta mou Seiyvouv Kopwva;

(A) 10 (B) 15 (r)20 (4) 25 () 30

8. The diagram shows the initial position, the direction of travel n
and how far four bumper cars move in five seconds. Which two
cars will collide? \
To diaypappa deixvel Tnv apxikn B€on, tnv katevBuvon Tou
TaLd1oU Ko TOCO HOKPLA KVOUVTAL TECOEPO AUTOKIVNTA O S
névte Seutepolenta. Mota Vo autokivnta Ba cuykpouaToLv; e s ; e D
\ r/
(A)Aand B/ AkaLB (ByAand C/AkatC
(NAand D/AkaLD (A)Band C/BkaLC (E)Cand D/ CkalD

9. Anna has five circular discs, each of a different size. She decides e m——e
to build a tower using three of her discs so that each disc in her }\ R
tower is smaller than the disc below it. How many different e
towers could Anna construct? @

H Avva €xeL tévte KUkALKoU¢ Siokoug, o kaBévag StadopeTikol peyéBoug. Anodacilel va ¢ptiatel
£vav TIUPYO XPNOLUOTIOLWVTAC TPELC Ao TOUG 8ioKOUG TNG, £T0L woTe KABe Slokog aTov MUPYO TNG
va elval Pkpotepog amnod tov §loko KATW amo autov. Mdooug SladopeTikoug nupyous Ba
UTtopoUOE VA KATAOKEVAOEL N Aoy

(A) 5 (B)6 (r 8 (0) 10 (E) 15

.
<

e

) S—

10. Evita wants to write the numbers 1 to 8 in the boxes of the grid shown, so
that the sums of the numbers in the boxes in each row are equal and the 1
sums of the numbers in the boxes in each column are equal. She has 3 P
already written numbers 3, 4 and 8, as shown. What number will she write
in the shaded box?

H EBita BéAeL va ypael toug aplBuouc 1 £éwg 8 ota KouTtdakla tou daivovtal, £T0L WOTE T
aBpolopata Twv aplBUwWV oTa KOUTAKLa o KABe oelpd va elval (oa Kot Ta abpolopata Twv
oplBpwv ota Koutdkla o kaBe otnAn va eival loa. Exel ndn ypaet toug aptbuoug 3, 4 kat 8, Onwg
daivovrtat. Nolov aplBuod Ba ypAdP el 0TO OKLOCUEVO KOUTAKL;

(A)1 (B)2 (rys (a) 6 (E) 7
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11. Theodorika wrote down three consecutive whole numbers in order, but instead of digits she
used symbols so wrote 0¢ ¢, OAA, OAn. What would she write next?
H Ocobwpa éypale tpelg Stadoyikoug aplBuouc os oelpd, alAd avti yio Pndia
xpnotormnoinos cOUPoAa kat £tol Eypae 00O, QAA, OAD. TL Ba ypadel UeTq;

(A) OO (B) o%o (rnoa¢ (4) @00 (E) OAQ

12. The diagram shows five equal semicircles and the lengths of some line segments. What is
the radius of the semicircles?
To Slaypappa Seiyvel mévte (oo NUIKUKALO KOL TOL LAKN OPLOUEVWY EUBUYPOUUWY THNUATWV.
Mota sival n aktiva Twv NULKUKALWY;

(A) 12 (B) 16 (r) 18 (8) 22 (E) 36

13. Some edges of a cube are to be coloured red so that every face of the cube has at least one
red edge. What is the smallest possible number of edges that could be coloured red?
MepPIKEG AKUEG EVOC KUBOU TIPETEL VAL XPWHOTLOTOUV KOKKLVEG £TOL WOTE KABs 0y Tou KUPBoU
va €£XEL TOUAQLOTOV [Lol KOKKLVN aKL). MoLog gival o LKPOTEPOG SUVATOC APLBUWY OKUWV TTIOU
Ba pmopolcav va XpWHATIOTOUV KOKKLVEC;
(A) 2 (B)3 (rya (A) 5 (E) 6

14. Matchsticks can be used to write digits, as shown in the diagram.
How many different positive integers can be written using exactly six matchsticks in this way?
Ta omipta pmopouv va xpnotpomnownBoulv yla va ypadtolv ta Pnodia, onwg daivetal oto
Slaypappa. MNooot Stadopetikol Betikol aképatol apBpol pmopolv va ypadtolv
XPNOLUOTIOLWVTAC OKPLRWE £EL OTIPTA PE QLUTOV TOV TPOTIO;

(A)2 (B) 4 (Né6 ()8 (E)9

15. The sides of a square are 1 cm long. How many points on the plane are exactly 1 cm away from
two of the vertices of this square?
OL TTAEUPEG EVOG TETPAYWVOU €XOUV UNKo¢ 1 cm. Mdoa onpeia Tou eMMESOU AMEXOUV aKPLBWG
1 cm amnod TG U0 KOPUDEC AUTOU TOU TETPAYWVOU;
(A) 4 (B)6 (n 8 (8) 10 (E) 12

16. Triangle ABC is isosceles with £ABC = 40°. The two marked angles, ZEAB
and £DCA, are equal. What is the size of the angle 2CFE ?
To tpiywvo ABC sival toooke\ég pe ZABC = 40°. OL 500 ONUELWHUEVEC
ywvieg, LEAB kal £DCA, sival loeg. Moto eival to péyebog tng ywviag £CFE;

(A) 55° (B) 60° (r) 65° (a) 70° (E) 75°



KANGOUROU MATHEMATICS COMPETITION 2023 LEVEL 7-8

AIATQONIZMOZ KANGOUROU MAGHMATIKA 2023 EMIMNEAO 7-8
17. Tom, John and Lily each shot six arrows at a e e = P
target. Arrows hitting anywhere within the ,///';f@c- —:‘\\\ £ A—EN\N\ ,/,/;» :\?\\\ \
same ring score the same number of points. L . Se) | | | |Le|‘,'\ o )) ) [(of ® o) :ol
Tom scored 46 points and John scored 34 \\\\‘\tf-",// L/l NN 3 A _,;{ 7y
points, as shown. How many points did Lily N7 o SR Bl o
score? Tom John Lily
: Owuacg Mavvng AN

18.

19.

20.

O Owuag, o Navvng kot n AtAn €pEav €€L BEAN os évav otoxo. Ta BEAN mou xtumouv
omoudnnote péoa oto 6o SaxtuAidt kepdilouv Tov (6lo aplBuo moviwv. O Owuag képdioe 46
TOVTouG kot o Ndvvng 34 movroug, onwg paivetal otnv ewova. MNdéooug movtoug KEPSLOE N
AiAn;

(A)37 (B) 38 (r) 39 (D) 40 (E) 41

The diagram shows a rectangle made from three grey squares, each of area 25 cm?, inside a
larger white rectangle. Two of the vertices of the grey rectangle touch the mid-points of the
shorter sides of the white rectangle and the other two vertices of
the grey rectangle touch the other two sides of the white
rectangle. What is the area, in cm?, of the white rectangle?

To Slaypappa Seiyvel Eéva opBoywvio dtiaypévo amo tpia ykpila

TETPAYWVA, OTIOU To KaBéva éxel epBadov 25 cm?, péoa os va
peyaAUtepo Aeuko opBoywvio. AUo amd TIc KopudEG Tou ykpilou
opBoywviou ayyilouV TIC E0WTEPLIKEC ULKPOTEPEC TAEUPEC TOU

AeukoU opBoywviou kal ol AAAeg SU0 KopUdEG Tou YKpilou
opBoywviou ayyilouv Tig dAAeg dUo MAeUPEG Tou AseukoU opBoywviou.
Moo eival to epPadov, oe cm?, tou Aeukol opBoywviou;

(A) 125 (B) 136 (r) 149 (8) 150 (E) 172

Angelo drew two lines meeting at a right-angle. What is the smallest

number of extra lines he could draw inside his right-angle, as shown,

so that for any of the values 10°, 20°, 30°, 40°, 50°, 60°, 70° and 80°, a
pair of lines can be chosen with the angle between them equal to that /
value? %

O Ayyehog oxebdlaoe 800 eubeieg mou cuvavtwvtal os 0por ywvia. / /,/'
Molog elval o pkpOTEPOC aplBuog enmAéov euBelwy mou Ba 1/
unopoloe va oxedldoel péoa atnv opbr ywvia, onwc dalvetal otnv v
£1KOVQ, £TOL WOTE yLo omoladAmote amod T Tpeg 109, 20°, 30°, 40°,

500, 60°, 70° ka 80°, va propel va erheyei £va {eUyog YPAUUWY UE

™ ywvia petal Toug lon Pe aUTr TNV TUN;

(A)2 (B)3 (N4 (8)5 (E)6

The sum of 2023 consecutive integers is 2023. What is the sum of digits of the largest of these
integers?

To aBpolopa 2023 Stadoykwv akepaiwv sivatl 2023. Moto sival to abpolopa twv Pndiwv tou
MEYOAUTEPOU QMO AUTOUG TOUG OKEPALOUG;

(A) 4 (B)5 (N6 (8)7 (E)8
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21. Some beavers and some kangaroos are standing in a circle. There are three beavers in total
and there are no two beavers who are standing next to another beaver. There are exactly
three kangaroos who are standing next to another kangaroo. What is the largest possible
amount of kangaroos in the circle?

Mepikol KAOTOPEG KAl LLEPLKA KAYKOUPO OTEKOVTAL O€ KUKAO. YTIAPXOUV TPELG KAOTOPEG
OUVOALKA Kal 8ev uTtapyxouv SU0 KAOTOPEG IOV va oTékovTal SimAa o€ £évav aAAo KaoTopa.
Yridpxouv akpLBwe tpia kaykoupo mou otékovtal SimAa o€ éva AAAo kaykoupo. Molog eivat o
peyalutepog mBavog aplBog kaykoupo nou Bplokovtal péoo oTo KUKAO;

(A) 4 (B)5 (e (a)7 (E) 8

22. An ant is walking along the sides of an equilateral
triangle. The speeds at which it travels along the three
sides are 5 cm/min, 15 cm/min and 20 cm/min, as
shown. What is the average speed, in cm/min, at which
the ant walks the whole perimeter of the triangle?
‘Eva LUPHNYKL TIEPTIATA KATA LAKOC TWV TIAEUPWY EVOC
LOOTAEUPOU TPLYWVOU. OL TayUTNTEC LIE TLG OTIOLEC
Ttafldelel KATA LAKOC TWV TPLWV TAEUPWV glval
5cm/Aemto, 15cm/Aentd kat 20cm/Aento, Onwg
dalvetal otnv eikdva. Mola gival n péon taxutnTa, o
cm/A€NTO, 0TO OMOL0 TO HUPUAYKL TIEPTIATA OAN TNV
TEPILETPO TOU TPLYWVOU;

5 cm/min
5cm/Aemto

15 em/min
15cm/Aemto

<l
20 cm/min

80 180 40
mwo  Es n=E @ ()2

23. Snow White organised a chess competition for the seven dwarves, in which each dwarf played
one game with every other dwarf. On Monday, Grumpy played 1 game, Sneezy played 2,
Sleepy 3, Bashful 4, Happy 5 and Doc played 6 games. How many games did Dopey play on
Monday?

H Xiwovatn opydvwoe évav aywvo oKOKLoU YL TOUG EMTTA VAVOUG, 0ToV omtoio €natle Kabe
vavog éva matyvidlL pe kaBe Ao vavo. Tn Asutépa, o Kwv énaite 1 mawyvidy, o Zted Enaite 2,
0 2t1B 3, oL Tpeg 4, o Xapn 5 kat o Nty €matée 6 matyvidia. Nooa mayvidia £maite o Ntouv
AeuTépa;

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

24. Elizabetta wants to write the numbers 1 to 9 in the regions of the
shape shown so that the product of the numbers in any two
adjacent regions is not more than 15. Two regions are said to be
adjacent if they have a common edge. In how many ways can she
do this?

H EAloaPet B€AeL va ypael Toug aptBpuolg 1 £we 9 oTLg EPLOXEG
TOU OXAUATOC TToU GALVETAL £TOL WOTE TO YIVOUEVO TWV aplOpwv
o€ oToLeEoONTOTE SUO0 YELTOVIKEG TIEPLOXEG VA NV Elval
TeEPLOoOTEPO amd 15. Ao ePLOXEC AEYOVTaL YELTOVIKEG OV £XOUV
Kowr MAgUpd. Mg MOCOUC TPOTIOUC UIMOPEL VOl TO KAVEL AUTO;

(A) 12 (B) 8 (r) 32 (D) 24 (E) 16
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25. Martin is standing in a queue. The number of people in the queue is a multiple of 3. He notices
that he has as many people in front of him as behind him. He sees two friends, both standing
behind him in the queue, one in 19th place and the other in 28th place. In which position in
the queue is Martin?

O Maptivog otéketal o€ pa oslpd. O aplBuog Twv ATOUWVY 0TNV OELPA Elval TTOAATAQGCLOG
tou 3. Mapatnpel OTL £(€L TOGO KOGHUO UITPOCTA TOU 000 Kal Tiow Tou. BAEmelL SUo Ppiloucg, mou
OTEKOVTAL KaL 0L SUO oW Ao AUTOV OTNV CELPA, 0 €vag otnv 19" Béon ko 0 AAAog atnv 28"
Béon. Ze mola B€on otnv oelpa Bpioketatl o MapTivog;

(A) 14 (B) 15 (r) 16 () 17 (E) 18

26. Some mice live in three neighbouring houses. Last
night, every mouse left its house and moved to one
or the other of the other two houses, always
taking the shortest route. The numbers in the
diagram show the number of mice per house,
yesterday and today. How many mice used the
path shown by the arrow?

MepLkd Tovtikia {ouv o€ Tplal YELTOVIKA OTtiTLaL.
XBec to Bpadu, kabe movtikl £duye anod To omitt
TOU KOl LETOKOULOE OTO £va 1) 0To AAAo amod ta
aAAa Vo ortitia, maipvovtag mavta Tt
cuvtopotepn Stadpopun. Ot aplBuol oto Staypappo
Selyvouv tov aplBuo movikwy avd oty X0 kalt
onuepa. Nooa movtikia xpnotwuomnoinoav to
povomatt mou Seixvel to BENOG;

(A)9 (B) 11 (12 (8) 16 (E) 19

27. Bart wrote the number 1015 as a sum of numbers using only the digit 7. He used

a 7 a total of 10 times, as shown. Now he wants to write the number 2023 as a 777
sum of numbers using only the digit 7, using a 7 a total of 19 times. How many

times will he use the number 77? 77

O BaoiAng éypaye tov aplBpo 1015 wg abpolopa aplBuwy XpnoLLOTIOLWVTAG + 77
povo to Yndio 7. Xpnowonoinoe to 7 cuvoAikad 10 dopég, omwe dalvetal otnv 77
ewkova. Twpa BéAeL va ypadel tov aptBuo 2023 wg dBpolopa Twv aplBuwv

XPNOLLOTTOLWVTAC HOVO To Pndilo 7 Kal XpnoLUOToLWwVTOC To 7 GUVOALKA 19 7
dopéc. Nooeg popécg Ba xpnoLuomnolioeL Tov aplbuo 77; 1015
(A) 2 (B)3 (rna (A)5 (E) 6 . '

28. A regular hexagon is divided in four quadrilaterals and one smaller regular hexagon. The area
of the shaded region and the area of the small hexagon are in the ratio g.
What is the ratio  area small hexagon ?

area big hexagon

‘Eva Kavoviko e€aywvo Xxwplletal os TEcoEpA TETPATIAEUPA KOl VA UKPOTEPO KOVOVIKO
g€aywvo. To epPadov TNC OKLAOUEVNC TTEPLOXNAC Kol TO EUPadOV Tou HiKpoU e€dywvou givol og

, 4
avaloyia 3

Mota eivat n avadoyia ; euBadov pkpo efdyuwvou
epPadov peydhou efdywvou

3 1 2 3 3

(A) 3 (B) 3 (N3 (a); (E) ¢
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29. Jake wrote six consecutive numbers onto six white pieces of paper, one
number on each piece. He stuck these bits of paper onto the top and
bottom of three coins. Then he tossed these three coins three times. On
the first toss, he saw the numbers 6, 7 and 8, as shown, and then coloured
them red. On the second toss, the sum of the numbers he saw was 23 and
on the third toss the sum was 17. What was the sum of the numbers on the 6l
remaining three white pieces of paper? - | I 7 l

O Mavvng eypae €L SladoyLlkoug aplBpolg og €L AEUKA KOPUATLOL . 8 \ )
XapTLoU, £vav aplBpd os KaBe KOUUATL. KOAANGCE QUTA TA KOUUATLA XA PTLOU -
OTO TTAVW KOlL 0TO KATW UEPOG TPLWV VOULOMATWY. MeTd métate autd ta

Tpla vopiopata tpelg GopéG. ZTny mpwtn pign, ei6e Toug apBuoug 6, 7 kal

8, oMW daivetal, Kol LETA To XPWHATLOE KOKKIVA. XTh SeUTepn pldn, TO

aBpolopa Twv aplBuwy mou eide NTav 23 kal otnv Tpitn pidn to abpolopa

ntav 17. Noto Atav to adpolopa Twv aplBuwy ota untdAouma tpio Aseukd

KOMUATLO XapTLOU;

(A) 18 (B) 19 (r) 23 (D) 24 (E) 30

30. A rugby team scored 24 points, 17 points and 25 points in the seventh, eighth and ninth games
of the 2022 season. Their average points-per-game was higher after 9 games than it was after
their first 6 games. Their average after 10 games was more than 22. What is the smallest
number of points that they could have scored in their 10®" game?

Mta opada Tou PAYKUTIL onUeiwoe 24 movtoug, 17 movtoug Kat 25 movtoug otov €Bdopo, oydoo
KOlL €vaTto aywva tng oglov Tou 2022. O HECOG OPOC TTOVTWY TOUG ava aywva Atav uPnAoTEPOG
META oo 9 aywveg oo OTL ATV HETA Ao ToUg TPWTOUS 6 aywves. O HECOG OPOG TOUG LETA
a6 10 aywveg NTav navw amo 22. Molog eivat o PIKpOTEPOC aplBuoc moviwy mou Ba
propoloav va £xouv okopapeL oto 10° aywva Toug;

(A) 22 (B) 23 (r) 24 (8) 25 (E) 26



