KANGOUROU MATHEMATICS COMPETITION 2023-2024 LEVEL / ENMINEAO 7-8

1. Which of the following strings cannot be transformed into the string on the right
without cutting?
Molo amod to mMapaKATW oXowLd ev Pmopel va petatpanel ato oxolvi mou ¢paivetal ota
6e€1a ywplg va Komel;

9.6.6.9.3

2. A shape is made of equal-sized pentagonal tiles. Which of the following tiles can be
placed in the empty space in the shape to produce two closed curves?
‘Eva oxAua elvol KOTOOKEUACEVO Ao (00U PeyEBoUC MeEVTaywVIKA MAAKLSLA.
Molo amo ta mapakATw mMAaKiSLa propet va tonoBetnBel oTOV KEVO XWPO OTO oXNUa
wote va dnpLoupynBolv SUo KAELOTEG KOUTTUAEG;

<5 N ) P 5 ;A/H
A w\\ 3/

3. The first diagram shows a rhombus. The area of the first diagram is increased by A
adding two right-angled triangles, as shown. By what percentage is the area J,/ \ /\
increased? 4 \
To npwto Staypappa Seixvel Evav poppo. To epfadov Tou TPWToU SLoypAPUATOC \ / t i
au&avetal mpooBEtovtag SUo opBoywvia Tpiywva, onwe ¢aivetal. Me TL TOGOOTO “u\/{
€xeL auv€nbei to eppado;

(A) 20% (B) 25% (r) 30% (A) 40% (E) 50%

4. What is the value of the ratio?
Mola n T Tou Tou KAACUATOC;

20 x 24
2x0+4+2x4

(A) 12 (B) 30 (r) 48 (0) 60 (E) 120

5. John cuts off the four corners of a regular tetrahedron, as shown. How many corners does
the shape that remains have?
O Té@vvng KOPEL TIC TECOEPLS YWVIEG EVOC KOVOVIKOU TeTpaEdpou, dnwce daivetal. Mooeg
YWVIEC €XEL TO OXNMO TIOU ATIOUEVEL;
(A) 8 (B)9 (N (Aa) 12 (E) 15
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6. Ria hasthree counters marked 1, 5 and 11, as shown. She wants to place them side by side to make a four-

digit number. How many different four-digit numbers can she make? N N N
Ca (s ) (n)
| SN A /

S S N

H Pla €xel Tpelg Hetpntég onpadepévoug pe 1, 5 kat 11, onwg paivetal. OEAEL va TOUG
tomoBetroel SimAa-Simha yia va dptiagel vav tetparidlo aptBud. Nocoug Stadpopetikolg TeTpadpLoug
aplOpoUC Umopel va KAVEL;

(A)3 (B) 4 (ne (8) 8 (E)9

7. Afruit bowl contains five types of fruit: ‘ %’ a 6 )
Al likes 6

‘\D
Bok likes 6 3
“. \‘\D
Cam likes -::s::-% )
e
Don likes ‘ ".':’.’

Eva likes i %

The fruit is shared so that everyone gets a different type of fruit and everyone gets a type of fruit that they like.

Who gets 3 ?

‘Eva kaAaBL epléxel évte €idn dpolTwy: ‘ % a 6 )
Tou AAe€ apéoel ‘

\\-
Tou BaoiAn apéoetl ‘ 3

\\u-
Tou Kwota apéoet -'*.O.O )

ﬂ.

Tou Anuntpn apeoet ‘ ':‘:‘:‘%
0..

Tng Ebag apéoel 6 3

Ta dpolTa polpalovral £ToL wote OAoL va Ttaipvouy Sladopetikod ppouto aAld kot GpoUTo OV TOUC APEDEL.

Motog Ba Tdpet o % ?

(A) Al / A\eE (B) Bok / BagiAng (F) Cam / Kwotag (A) Don / AnunRteng (E) Eva / EVa
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8. The weight restriction notice for an elevator says it can carry either 12 adults or 20 children. According
to the weight restrictions, what is the largest number of children that can ride in the elevator with
nine adults?

H el6omoinon meploplopol BAapouc yla éva aveAkuoTrpa AEEL OTL Umopel va petadépel gite 12 eviAKeg
gite 20 madla. JVpPwva Le Toug TEPLOPLOROUC BAPOUC, TIOLOG Eival o peyalUTtepog aplBuog matdtwv
TIOU UrtopoUV va eMLBLBOOTOUV OTOV AVEAKUCTHPO LE EVVEQ EVAALKEG;

(A)3 (B) 4 (N5 (8) 6 (E)8

9. Four different positive integers are placed on a grid and then covered up. The products

of the integers in each row and in each column are shown in the diagram. What is the 6

sum of the four integers?

Téooeplg SladopeTikoi OeTikol aképatlol TomoBeTOUVTAL OE €va TAEYO KOL TN GUVEXELDL 8

KoAUTTOVTAL. Ta YWVOUEVA TWV aKEPOiwY o€ KABE oglpad Kal og KABe oTAAN daivovral oto
Slaypappa. Moto eival 1o ABpolopa TwV TEGOAPWY aKEPALWY; 4 12

(A) 10 (B) 12 (ry13 (A) 14 (E) 15

10. The length of a set of four well-parked and fitted supermarket trolleys
is 108 cm. The length of a set of ten well-parked and fitted supermarket
trolleys is 168 cm. What is the length of a single supermarket trolley?

To HUAKOG EVOG OET TECOAPWY KAAG TTOPKAPLOUEVWVY KoL TOTIOBETNUEVWY

KOPOTOLWV COUTEPUAPKET €ival 108 cm. To UAKOG evOC OT amd S€ka
KOAQ TIOPKOPLOUEVQ KO TOTOBETNUEVO KAPOTOLO GOUTIEP LAPKET Elval
168 cm. Mdoo ival To PAKOG EVOC KOPOTALoU 0OUTIEP LAPKET; =

(A) 60 cm (B) 68 cm (r) 78 cm (A) 88 cm (E) 90 cm

11. Marina baked a cake and cut it into ten equal pieces. She ate one piece and then
arranged the remaining pieces evenly, as shown. What is the size of the angle between
any two pieces?

H Mapiva €énoe éva K€K Kal To ékoe o €ka (oa koppatia. Edaye Eva KOUUATL Kol
META TaKTOMOINOE OpoLOpopda TA UTIOAOLTIO KOJUATLA, OTIWG daiveTal. Molo sival to
pEyeBog TNG ywviag Hetaf U0 OMOLWVEATIOTE KOUUATLWY;

(A)5° (B)4° (N3 (8)2° () 1°

12. George can make a 4 x4 square, where the sum of the numbers in all four rows and all four columns is

2[2]
the same, from the three pieces shown [1] [2]1]3
2 1] [3

of the following pieces is needed to complete his square?

—

2] and one further piece. Which
1]2]

O Mwpyog umopel va ptiagel Eva tetpdywvo 4 x 4, OTIOU TO ABPOLoUA TWV OPLBUWY KAl OTLC TEGOEPLS
2]2]

[2]1]3 2

—_—

OELPEC KOLL OTIC TEGOEPLG OTNAEG €lval To 1610, amo ta Tpla Ko AT Tou daivovtatl

1]
7] 1] (31

KOl éval EMUTAEOV KOMMATL MOlo amd To MOPOKATW KOUMATIA XPELATETOL Yyl VO CUUMANPWOEL TO

TETPAYWVO TOU;

w O3] (g n 02D [212]2] () [2]203]
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13.

14.

15.

16.

17.

18.

A square has side-length 10 m. It is divided into parts by three straight line segments, as shown.
The areas of the two shaded triangles are A and B. What is the value of A - B?

‘Eva TeTpaywvo €xel pnkog mAeupdg 10 m. Xwpiletal o pépn pe Tpla UBUYPOUUA TUAHOTA, OTIWG
daivetal Ta eppadd Twv dU0 OKLACHEVWY TPLYWVWV glvat A kat B. Mota sival n twur tou A - B;

(A) 0 m2 (B) 1 m2 (N2 m2 (A) 5 m?2 (E) 10 m?

Paula the penguin goes fishing every day and always brings back twelve fish for her two chicks. Each day, she
gives the first chick she sees seven fish and gives the second chick five fish, which they eat. In the last few days
one chick has eaten 44 fish. How many has the other chick eaten?

H NdoAa n mykouivog mnyaivel yia Papepa kabe pépa kat mavra depvel miow dwdeka Papia yia ta SUo matdla
™¢. KaBe pépa, divel oto mpwto matdi mov BAELMeL emtd Pdpla Kot oto deUtepo maldi mévie Pdpla, Ta onoia ta
Tpwve. Tig tedeutaieg pépeg éva mawdi £daye 44 Papia. Mooa £xel dael To AAAo Tandi;

(A) 34 (B) 40 (r) 46 (A) 52 (E) 58

John had a large number of identical cubes. He made the structure on the right
by taking a single cube and then sticking another cube to each face. He wants
to make an extended structure in the same way so that each face of his —

original structure will have a cube stuck to it. How many extra cubes will he ‘ﬁ‘r\
z"d_

need to complete his extended structure?
O Tavvng eixe peyalo aplBud movopolotunwy KUBwv. Edtiate tn Soun ota L

6e€la maipvovtag €vav Hovo KUPBo Kol otn cuvEXEla KOAAWvTAg €vav GAAo

KUBoO og KABe €dpa. OAeL va dTLagel pia peyaltepn dopr Le Tov Lo Tpomo, T_
WOTE KABE MAEUPA TNG APXLKAC TOU SoMNG va EXEL Evav KUBO KOANUEVO TTAVW

™¢. Moéooug emumAéov KUBoug Ba Ypelaotel yla va OAOKANPWOEL TV

peyalutepn doun tou;

(A) 18 (B) 16 (r) 14 () 12 (E) 10

A kangaroo jumps up a mountain and then jumps back down along the same route. It covers three times the
distance with each downhill jump as it does with each uphill jump. Going uphill, it covers 1 metre per jump. In
total, the kangaroo makes 2024 jumps. What is the total distance, in metres, that the kangaroo jumps?

‘Eva kaykoupd mnda mavw amnd éva Bouvo Kal petd nnda miow otnv dla Stadpoun. KaAumtel tpelg popég tnv

andotaon He kaBe AApa og katndopa OMwe KAvVeL e KaBe aApa o avndopa. Avndopilovtac, kahUmtel 1 pétpo
ova GApa. JUVOALKA, TO KOyKoupo Kavel 2024 dAporta. Mola eival n cuvoAlkn andotacn, o€ LETPA, TTIoU TNSA To
KOYKOU pO;

(A) 506 (8) 1012 (r) 2024 (A) 3036 (E) 4048

George cuts a large rectangle into four smaller rectangles. The perimeters of three of
these smaller rectangles are 16, 18 and 24, as shown in the diagram. What is the perimeter ? 16
of the fourth small rectangle? —
O Mwpyoc KOPeL éva peyaho mapaAAnAOYpOaUO O TEGOEPA UIKPOTEPA opBoywvia. Ot '
TEPIUETPOL TPLWV ATIO AUTA TA PLKpOTEPA 0pBoywvia eival 16, 18 kat 24, onwc daivetatl
oto Slaypappa. Mola gival n mepleTpog Tou TETAPTOU UiIKpoU opBoywviou;

(A) 8 (B) 10 (r) 12 (B) 14 (E) 16

18 24

Water makes up 80 percent of the mass of fresh mushrooms. However, water makes up only 20 percent of the
mass of dried mushrooms. By what percentage does the mass of the mushroom decrease during drying?

To vepd anote)el to 80 TOLG £KATO TNG HALAC TwV GPECKWV pHovitaplwy. QoTOC0, TO VEPO amoTteAsl povo to 20
TOLG EKATO TNG HATAG TWV AMOENPOUEVWY HAVITOPLWV. KATA TTOCO TOLG EKATO PELWVETAL N LA TOU HavLITOPLOU
KaTd tnv €npavon;

(A) 60 (B) 70 (r)7s (A) 80 (E) 85



KANGOUROU MATHEMATICS COMPETITION 2023-2024 LEVEL / ENMINEAO 7-8

19.

20.

21.

22.

Tina the tiler is planning to make a large, square mosaic floor with a
repeating pattern, using hexagonal and triangular tiles, arranged as shown
in the diagram.

She thinks she will use 3000 hexagonal tiles to make the whole floor.
Approximately, how many triangular tiles will she need?

H Tiva n kepapomnolog oxedlalel va TLALeL Eva LEYAAO, TETPAYWVO LWOAIKO
danebo pe emavalappoavopevo oxeSlo, XPNOLLOTOLWVTAG €E0YWVLKA Kall
TPLYWVLKA TTAQKAKLO, TAKTOTIOLNUEVO OTIWC POLVETAL OTO SLAYPAUUAL.
NouileL otL Ba xpnowornotiost 3000 €aywvikd TMAOKAKLA yla va GTLAEEL
0AOKANpPO To MAaTwua. Mooa TPLYWVIKA TAAKAKLO TIEPiMOU Ba XPELOOTEL;

(A) 1000 (B) 1500 (r) 3000 (A) 6000 (E) 9000

Nine cards numbered from 1 to 9 were placed facedown on the table. Aleksa, Vasilis, Clara and Dimitra each
picked up two of the cards. Aleksa said “My numbers add up to 6”. Vasilis said “The difference between my
numbers is 5”. Clara said “The product of my numbers is 18”. Dimitra said “One of my numbers is twice the other
one”. All four made a true statement. Which number was left on the table?

Evvéa UM aplBunuéva amo to 1 £wg to 9 tonoBetnOnkav kAslotd oto tpamnsll. H AAEELa, o BaoiAng, n KAdpa
KoL N Afuntpa mnpav o kabévag amo dvo amo ta xaptid. H AAéELa eime "Ou aplBuol pou abpoilovtal oto 6". O
BaciAng eine «H Sdtadopd twv apBuwv pou gival 5». H KAdpa eine «To yvopevo Twv aplBpwy pou sivat 18». H
Afuntpa eine «O évag amd toug aplBpolg pou sival SumtAdoilog amd tov aAho». Kal oL TEcoepLg £Kavay pLa
aAnBvn 6nAwon. Molog aplBpog EUELVE OTO TPATIE],

(A)1 (B)3 (N6 ()8 (E)9

The digits 0 - 9 can be drawn with horizontal and vertical segments, as shown.

Greg chooses three different digits. In total, his digits have 5 horizontal segments and 10 vertical segments.
What is the sum of his three digits?

Ta Pndia 0 -9 pmopolv va oxedlaotouv pe optl{OvTia Kol KABETO TUN AT, OTIwE ailvETaL.

O Mpnyopnc emiléyeL Tpia StadopeTikd Pndia. Tuvolikad, Ta Pndia tou €xouv 5 opllovtia Tunpata kal 10 kabeta
Tunpata. Mowo eival to dBpolopa Twv TpLwv Pndiwv Tou;

O 00 o0
I 3020 10D
(A)9 (B) 10 (r) 14 (0) 18 (E) 19

Tim wants to shade two further squares on the diagram shown so that the resulting pattern
has a single axis of symmetry. In how many different ways can he complete his pattern?

O Tipog B€AeL va okLdoel U0 eMUIMAEOV TETPpAYywWVA 0TO SLAypapia ou paivetal £ToL WoTe
TO HOTIB0o MoU MPOKUTITEL va €XEL Evav LOVO AEova CUPUETPLaG. Me toooug SLadopeTikolg
TPOMOUG UTopel va oAoKANPwWOEL TO LOTIBO Tou;

(A) 2 (B)3 (4 (8)5 (E)6
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23.

The diagram shows three semi-circles inside a rectangle. The middle semi-circle touches the other two semi-
circles which, in turn, each touch a shorter side of the rectangle. The largest semi-circle also touches one of the
longer sides of the rectangle. The shortest distances from that side of the rectangle to the other two semi-circles
are 5 cm and 7 cm respectively, as shown. What is the perimeter, in cm, of the rectangle?

To Siaypappa Seixvel tpia nUIkUKALA péoa os €va opBoywvio. To peocaio nuKUKALO ayyilel ta aMa dvo
NUIKOKALQ. Tl OoTtola, PE Tn Oelpd Toug, ayyilouv To KaBéva pla pikpotepn mMAsupd tou opBoywviou. To
MEYAAUTEPO NULKUKALO ayyllel €miong Ho amo TIG MEYaAUTEPEC MAEUPEG Tou opBoywviou. Ol UIKPOTEPES
QITOCTACELG OO QUTH TNV TTAEUPA TOU TtapaAAnAoypdppou éwg to aAla dUo NULKUKALA gival 5 cm kal 7 cm
avtiotolya, omwc ¢aivetal. Mota eival n mePlUETPOG, o€ cm, Tou opBoywviou;

5 e

LI

P
i

16 cm

(A) 82 (B) 92 (r) 96 (A) 108 (E) 120

24. A group of 50 students sit in a circle. They throw a ball around the circle. Each student who gets the ball throws

25.

26.

it to the 6 student sitting anti-clockwise from where they are sitting, who catches it. Freda catches the ball 100
times. In that time, how many students never get to catch the ball?

Mta opdda 50 padntwy KaBetal o€ KUKAO. Pixvouv pia pmaAa yupw amod tov KUKAo. KaBe pabntr¢ mou maipvel
TN UmaAa tn pixvel otov 6° pabntr mou Kabetal aplotepoaTpoda amo To onueio mou kABetTal, o omoiog TNV
mavel. H Opévta miavel tv pnaia 100 ¢popéc. Ze autd to Slaotnua, moOool Habntég dev umopolv TOTE va
TILAOOUV TNV UMAaAa;

(A) O (B) 8 (r) 10 () 25 (E) 40

Dimitris wants to complete the diagram so that each box in the middle and top rows will contain the product of
the values in the two boxes below it and each box contains a positive integer. He wants the value in the top box
to be 720. How many different values can the integer n take?

O Anuntpng BEAeL va cUUTIANPWOEL TO SLAYPAUA £TOL WOTE KAOE KOUTL OTN Pecala KOl TIAVW CELPA VAL TIEPLEXEL
TO YLVOLEVO TWV TIHWV oTa U0 KOUTLA KATW ord auTo Kal KABe KoUTi va TiepLEXeL vav BeTIkO aképalo. OEAsL
TNV TLUA 0To emdvw Kouti va gival 720. Moo S1adoPeTIKEC TILEG UIMOPEL va TIAPEL 0 akEpalog aplOudg n;

720

(A)1 (B) 4 (N5 ()6 (E)8

Farmer Fanos is selling chicken and duck eggs. She has baskets holding 4, 6, 12, 13, 22, and 29 eggs. His first
customer buys all the eggs in one basket. Fanos notices that the number of chicken eggs he has left is twice the
number of duck eggs. How many eggs did the customer buy?

O Bookog Davog mouAdel auyd KOTOTOUAOU Kal Tarmiag. Exel kaAdabia pe 4, 6, 12, 13, 22 kat 29 avyd. O mpwtog
Tou TeAATNG ayopalel OAa Ta avyd o€ éva KaAdBL. O Ddavog mapatnpel 0TL 0 aAplBUOS TWV AUVYWY KOTOTIOUAOU
TIOU TOU €XOUV amopelvel elvat SUTAGcLO¢ amd Tov aplBUo TWV auywv TAmLac. Moca auyd ayopace o MEAATNG;

(A) 4 (B) 12 (r) 13 (8) 22 (E) 29
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27.

28.

29.

30.

Three angles a, B and y are marked on squared paper, as shown. What is the value
ofa+B+y?

Tpelg ywVieg a, B KAl y OnUELWVOVTOL O TETPAYWVO XOpPTL, omws daivetat. Mola V

glvatnTuntTov o+ B +y;
(A)60°  (B) 70° (r) 75° (8) 90° (E) 120°

Captain Marckos asked four of his pirates to write on a piece of paper how many gold, silver and bronze coins
were in the treasure chest. Their responses are shown in the diagram but unfortunately part of the paper was
damaged. Only one of the four pirates told the truth. The other three lied in all their answers. The total number
of coins is 30. Who told the truth?

O kametav Mapko¢ {ATNOE amo TECOEPLC TMELPOTEG TOU va ypalouv og €va Xopti mooa Xpuod, acnuévia Kal
XAAKLVO VOULLOHLOTO UTIRPXOV OTO GEVTOUKL Tou Bnoaupou. OL amavtioelg Toug ¢aivovtal oTo Slaypappa aAAd
SUCTUXWCG LEPOC TOU XAPTLOU ATV KATECTPAUMEVO. MOVO £vag amd TouG TEGOEPLG MELPATEC £lme TNV aAnBsia. Ot
Aol tpelg eimav Pépata oe OAEG TIC amavToelg TouG. O oUVOALKOG aplBUdg Twv VoulopaTtwy gival 30. Molog

elne TNV aAnBeLa;
XPYEA AZHMENTIA XAAKT
Gold Silver Bronze

(A) TOM / ©QMAS (B) AL / AAEZ (T) PIT / NETPOZ () JIM / AHMHTPHZ
(E) we cannot be sure / 8gv umopoupe va elpaote oiyoupol

Alex drives from point A to point B, then immediately returns to A. Bob drives from point B to point A, then
immediately returns to B. They travel on the same road, start at the same time and each travels at a constant
speed. Alex’s speed is three times Bob’s speed. They pass each other for the first time 15 minutes after the
start. How long after the start will they pass each other for the second time?

O AAe€ obnyel and to onuelo A oto onpueio B, petd emiotpédel apéows oto A. O Mmnaumnng odnyet anod to
onpeio B oto onueio A, petd emotpédel apéows oto B. Taglbevouv otov i8Lo Spdo, Eekvolv TNV BLa wpa
KoL 0 kKaBévag Tagdevel o pLa otabepn taxutnta. H tayutnta tou AAeE eival TpumAdoLa amo Tnv TaxUTnTo ToU
Mrtaumn. Mepvael o €vag Tov GAAoV yla mpwtn opd 15 Aemtd Petd TNy Evapén. Noon xpovo LETA TtV évapén
Ba mpoomepdcouv o £vag tov aAov yla deltepn dopad;

(A) 20 min / Aemtd (B) 25 min /Aertta () 30 min / Aemta (A) 35 min /Asmtd (E) 45 min / Aemtd

In the pentagon ABCDE, £A = £B=90°, AE= BC and ED = DC. Four points are

marked on AB dividing it into five equal parts. Then perpendiculars are drawn D
through these points, as shown in the diagram. The dark shaded region has an

area of 13 cm?and the light shaded region has an area of 10 cm?. What is the area, N,
in cm?, of the entire pentagon? / \
Y10 mevtaywvo ABCDE, £A = £B = 90°, AE = BC kaL ED = DC. Téooepa onpeia ff"
onpewwvovtal oto AB ywpilovtdg to ot mévie (oo PEPN. 3TN GCUVEXELX i
Xapdooovtol KAOetol péco amd autd Ta onueia, Onwe dpaivetol oTo SLaypapua.
H okoUpa oklaopévn meploxf €xel eppadov 13 cm? kat n ehadpld okloopévn A
nieploxn €xeL epfaddv 10 cm?. Moo eivar to epPaddv, oe cm?, ohdkAnpou tou
TIEVTOYWVOU;

(A) 45 (B) 47 (r) 49 (A) 59 (E) 60
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