KANGOUROU MATHEMATICS COMPETITION 2023-2024

1. What s the value of the fraction ?

Mola N T Tou KAAOUOTOG ;

2024
20 - 24

(A)0.01 (B)0.1 (N1

2. Which square is split up into two pieces that do not have the same shape?
Molo TeTpaywvo elval xwplopévo og U0 KopATLa TTou Sev €xouv To iSlo oxNua;

/|
~

Vd

(A) (B)

3. The number of the dots on opposite faces of a die add to 7. The vertex labelled P
on the die is formed by the faces which have 1, 2 and 3 dots on them. Its vertex sum
is the sum of the number of dots on those faces which meet at a given vertex. The
vertexsumof Pis 1+ 2+ 3= 6. What is the maximum of the vertex sums of vertices

Q, RandS?

O aplBudcg Twv KoUKKidwV otig amévavtl 0Yelg evog Laplov mpootiBetal os 7. H
Kopudn He tnVv EvdelEn P ato {apl oxnuatiletol anod Tig £6peg ou €xouv 1, 2 kot 3
KOUKK(SeC mAvw Toug. To dBpolopa Kopudng Tou eival To aBpolopa Tou aptbuou
TWV KOUKKIOWV o€ eKelveg TIG £6peG OV cuvavtwvtal o€ pa Sedopévn kopudrn. To
aBpotopa Twv Kopudwv tou P sivat 1 + 2 + 3 = 6. Molo elval T0 HEYLOTO TWV
aBpolopdtwy kopudwv Twv Kopudwv Q, R kaL S;
(A) 7 (B) 9 (r) 10

‘Eva rayvidt tndnpatog nailetot pe tov akdAouBo tpdmno: Kabe naiktng mnddel ota teTpaywva,
evaAAGooovTag To aplotepo TOSL - Ta SUo modLa - To dekl modL - Ta dUo MOdLa - To aApLoTEPO
ToSL - Ta SUo TOSLA Kat oUTw KaBeng, onmwe dalvetal. H Mayla €naiée to matyvidt kat mnénée
o oKpLBWG 48 TeTpAywva EEKVWVTAG LE TO apLloTePO TNG MOSL. Nooeg GopéG akoLUMNTE TO

aplotepod TN odL oto £€6adog;

(A) 12 (B) 24 (r) 36

(r)

()10

N

N

(A) 11

(A) 40

(4]

(E) 100

/

(E) 15

(E) 48

(E}

LEVEL / EMINEAO 9-10

A hopping game is played in the following way: Each player hops into the squares, swapping
between left foot - both feet - right foot - both feet - left foot - both feet, and so on, as shown.
Maya played the game and hopped into exactly 48 squares starting with her left foot. How many
times did her left foot touch the ground?

ot | w0 ||
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5. Tim wants to draw the figure shown on a piece of paper, without lifting his pencil off the paper. The

lengths of the lines are given in the figure. He can choose to start his drawing anywhere. What is the
shortest distance he could draw to complete the figure?
O Tipog B€heL va oxedlacel T dLyoUpa mou dpaivetal og Eva KOUUATL XapTi, Xwplg va onKWoeL To LoAUSL
TOU o To XapTi. Ta HAKN TWV ypappwy divovtal oto oxnpa. Mmnopel va eTuAégeL va EekLvrioeL TO OXESLO
Tou onmoudnmote. Mola gival n PLKPOTEPN amMOoTACoH TTou Ba UImopoUae vo oXESLAOEL yLa VoL OAOKANPWOEL
TO oXNHa,

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

6. The figure shows a square with four circles of equal area, each touching two sides of the square

and two other circles. What is the ratio between the areas of the black region and the grey | ! 1
region? +—- ’
To oxnua deiyvel £va TETpAYwWVO e TEoOEPLG KUKAOUG loou epPadol, mou o kabévag ayyilet :
500 TAEUPEC TOU TETPAYWVOU KAl U0 dAAoug KUKAouC. Mota eivat n avoloyio petasy twy Lo oL A

euBadwv tnG pavpng MEPLOXNG KL TNG YKPLLaG TTEPLOXAS;
(A)1:4 (B)1:3 (N2:3 (A)3:4 (E)m:1

7. John makes asequence of structures on a table, beginning with one cube. He makes the next
structure by adding five cubes which hide the visible faces of the initial cube, as shown. What
is the smallest number of cubes he needs to add to the second structure so that all the visible
faces of the second structure are hidden?

O Tavvng Kavel pla okohouBia Sopwv oe éva Tpamell, Eekvwvtog e Evav KUPBo. DTidayvel
NV enOpevn dour mpooBEtovtag evte KUBoUC TToU KpUBOUV TLG 0paTEG E5PECE TOU OpXLKOU
KUBou, Onwe daivetat. Molog gival o pKPOTEPOS aplOUOC KUBwWV Tou YpeldleTal va
npocBoel otn deUtepn Sour), wote va kpUBovtal OAeG oL opaTég €6peg Tng SeUtepng SOUNG

(A) 8 (B) 9 () 10 (8) 13 (E) 19

8. A three-digit palindrome is a number of the form ‘aba’ where the digits @ and b can either bethe same or
different. What is the sum of the digits of the largest three-digit palindrome that is also a multiple of 6?

‘Eva tpupndlo maAivépopo sivat £vag aplOpog tng popdng «apa» orou ta Pndia a kat B uropei va sivat gite
6La eite dladopetikd. Moo eival To aBpolopa twv Pndiwv Tou peyaivtepou TpuPridlou maAvdpouou mou
elvat emiong moAAamAdolo tou 6;

(A) 16 (B) 18 (r) 20 (A) 21 (E) 24

9. Martin draws a square with vertices A, B, C, D and a regular hexagon with side OC, where O ,
is the center of the square. What is the size of angle a?

O Maplog oxebLalel Eva TETPAYWVO Ue KOPUDEC A, B, C, D Kal £va KOVOVIKO €AYWVO LE TIAEUPA
OC, 6mou to O &ival To KEVTpo Tou TeTpaywvou. Molo sival to péyebog tne ywviag a; B

(A)105° (B)110° (r)115° (A)120° (E)125°
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10. Andreas encloses a rectangular field with 40 m of fence. The side-lengths of the field are all prime numbers.

11.

12.

13.

14.

What is the maximum possible area of thefield?

O Avdpéac mepikAeiel éva opBoywvio xwpadt pe 40 W. nepidpatn. Ta mMAaiva uikn tou xwpadlov sival oAa

mpwTtol aplBpot. Mota eivat to péyloto duvato eppadod Tou xwpadlou;

(A) 99 m?2 (B) 96 m? ()91 m?2 () 84 m? (E) 51 m?

A rectangle is divided into three regions of equal area. One of the regions is an equilateral
triangle with side-length 4 cm, the other two are trapezia, as shown in the figure. What is

the length of the smaller of the parallel sides of the trapezia?

‘Eva opBoywvio xwpliletal oe Tpelg mepLoxEG ioou epPfadol. Mia amo Tig eploy£g eival éva

LOOTAEUPO TPlywvo HE HAKOG TMAEUPAC 4 cm, oL AAAeg SUo eival Tpameloeldelg, OMwWG
dalvetal oto oxnua. Molo gival To PAKOG TNG UKPOTEPNG ATIO TIG TAPAANAEG TTAEUPEG TOU

tparneliov;

(A)V2 cm (B) V3 cm (N2v2em  (A)3cm (E) 2V3 cm

<
~

Elena places the capital letters A, B, C and D into the 2 x4 table shown on
the right. Exactly one letter is placed in each cell. She wishes to make sure
that in each row and in each 2 x2 square, each of the four letters appears

exactly once. In how many ways can she do this?
H EAeva tomoBetel ta kepohaio ypappata A, B, C kat D otov mivaka 2 x 4

mou daivetal ota defld. Te kABe TeTpaywWVAKL TomoBeteital akplpwg Eva
vypauua. OéAeL va BeBalwBel otL oe kKABe oelpd Kal o€ KAOe TeETpAYWVO

2 x 2, KABe éva amnod ta Téooepa ypappata epdaviletat akplpwe pia popd.
Me téooug TPOTOUC UMOPEL VO TO KAVEL QUTO;

(A) 12 (B) 24 (r) 48 (D) 96 (E) 198

Simo cuts out three circles from three different pieces of coloured card. He
places them on top of each other, as shown in Figure 1. He then moves the
circles so that all three circles are tangent to each other, as shown in Figure 2.
In the first figure, the area of the visible black region is seven times the area of
the white circle. What is the ratio between the areas of the visible black regions
in the two figures?

O Zipog kOPel TPELG KUKAOUG amo Tpla SLadOpPETIKA KOMUATIO EYXPWHNG
Kaptag. Toug TomoBetel To £va MAvw oto aAlo, onwe daivetal oto oxAua 1.
ITN OUVEXELD HETOKLVEL TOUC KUKAOUG €TOL WOTE Kal OL TPELG KUKAOL va
edamtovral petafl Toug, OMwe daivetol oTo oxAUA 2. ITO TPWTO OXHUA, TO
guPadov tng opatnc pavpng meploxng sivatl emtd ¢opéc to gufadov tou
AeukoU kUkAou. Mola eival n avohoyia PeTaly Twv gpPadwyv TWV OpaATWV
HOUpWV TEPLOXWV oTa SU0 oXNUATO;

(A)3:1 (B)4:3 (rne6:5 (A)7:6 (E)9:7

Zxnuo 1

Fig 2

Zxnuo 2

Mary’s daughter gave birth to a baby girl today. In two years’ time, the product of the ages of Mary, her
daughter and her granddaughter will be 2024. Mary’s and her daughter’s ages are both even numbers. What is

Mary’s age now?

H kopn Tng Maipng yévvnoe onpepa €va KOPLTOAKL. e SUO XPOVLa, TO YLVOUEVO TwV NAKLWY TNG Maplag, Tng
KOPNG TNG KAL TNG eyyovng TnG Ba eival to 2024. O nAwkieg tng Maplag kat Tng kopng tng eivat kat ot dvo Luyol

aplBuot. MNota eivat n nAwkia tng Mapiag twpa;

(A) 42 (B) 44 (r) 46 (p)48 (E)50
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15.

16.

17.

18.

‘Evag aplBuog ypadetal os kabéva amd toug dwdeka KUKAoug mou dalvovtat. O

A point P is chosen inside an equilateral triangle. From P we draw three segments
parallel to the sides, as shown. The lengths of the segments are 2 m, 3 m and 6 m.
What is the perimeter of the triangle?
‘Eva onpuelo P emiAéyetal péoa o€ Eva LOOTTAEUPO Tpiywvo. Ano to P oxedlaloupe tpia
TUAUOTA O pAAANAQ oTIG TAEUPEG, OTwE daivetal. Ta UAKN TWV TUNUATWY lvat 2 m,
3 m Kkal 6 m. MNola gival n mepiHeTpog TOU TPLYWVOU;

A

(A)22m (B)26 m (r)33m (A)39m (E)44 m

A number is written in each of the twelve circles shown. The number inside each square
indicates the product of the numbers at its four vertices. What is the product of the
numbers in the eight grey circles?

oplBuoC péoa oe KABe TeTpAywvVo Sel)Vel TO YIVOUEVO TWV APLOUWY OTLG TECCEPLS
KOPUGEC Tou. MNolo gival To YIVOUEVO TwV 0pLOUWY 0TOUG OKTW YKPiloug KUKAOUG;

(A) 20 (B) 40 (r) 80 (8) 120 (E) 480

There are four vases on the table in which a number of sweets have been placed. The number of sweets in the
first vase is the number of vases that contain one sweet. The number of sweets in the second vase is equal to the
number of vases that contain two sweets. The number of sweets in the third vase is equal to the number of vases
that contain three sweets. The number of sweets in the fourth vase is equal to the number of vases that contain
zero sweets. How many sweets are in all the vasestogether?

210 Tpamnell untdpyxouv Téooepa Pala ota omola €xouv tomoBetnOel apketd yAukad. O aplBUdg Twv YAUKWY OTo
pwto Balo sival o aplBuog Twv Balwv mou mepléxouv va YAukd. O aplBuog twv yAukwv oto Ssutepo Balo
glvat loog pe Tov aplBuo twv Balwv mou meptéxouv dUo YAUKA. O aplBudg twv YAukwy oto tpito Balo sival ioog
LE Tov aplBuo twy Balwv mou meptéxouy Tpia YAUKA. O aplBudc twv YAukwy oto tétapto Palo sival ioog pe tov
oplBuod twv Balwv mou meplEéxouv undév yAukd. Mooa yAukd umdpyouv o 0Aa ta Bala padli;

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

George has n3(n > 2) identical small cubes. He used these to make a large cube and painted the entire outer
surface of the large cube. The number of small cubes with only one face painted is equal to the number of those
with no face painted. What is the value of n?

O Tuwpyog £xel n3(n > 2) (6loug UikpoU¢ KUPBouUG. Toug xpnoLomnoinoe yla va GTidéel Evav peydlo KUBo Kot
XPWUATIOE OAOKANPN TNV £fwteptkn emudpdvela tou peydlou KUPBou. O aplBUOC TwV HIKPWY KUOBWV ME
XPWUOTLOMEVN LOVO TNV Uia €8pa glval (oog e Tov aplBpud ekeivwy ou Sev £XoUV XPWHATIOUEVEG £6peG. MNMola
elvat n Tt tou n;

(A) 4 (B) 6 (rz (A)8 (E) 10
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19.

20.

21.

22.

23.

Cristina has a set of cards numbered 1 to 12. She places eight of them at the vertices of an octagon so that
the sum of every pair of numbers at opposite ends of a side of the octagon is a multiple of 3. Which numbers
Cristina did not place?

H XpLotiva £xet éva cUVOAO amo KAPTEG Pe aplBpolg arnd to 1 £w¢ to 12. TomoBEeTel OKTW ATtO AUTEC OTLC KOPUPES
£VOG OKTAYWVOU £T0L WOTE TO ABpolopa kaBe {elyoug aplOUWY OTa ATMEVAVTL AKPA LG TTAEUPAC TOU OKTAYWVOU
va lvat moAamAdacto tou 3. Moloug aplBuoug dev tomobEtnoe n Xplotiva;

(A)1,5,9,12 (B)3,5,7,9 (na, 2, 11,12 (pr)5,6,7,8 (E)3,6,9,12
Mike makes a net using a combination of squares and equilateral triangles,

as show in the figure. The side-length of each square and of each triangle
is 1cm. He folds the net up into the 3D shape shown. What is the distance

between the vertices A and B? | A
O MuaAng dtiayvel £va Sixtu Xpnolpomowwvtog €vav cuvduaouo . Va “
TETPOYWVWY KOL LOOTIAEUPWV TPLYWVWY, OMw¢ daivetal oto oxnua. To

=7

MNKOC TNG MAEUPAC KABe TETpaywvou Kal kaBe tplywvou eivatl 1 cm.
AutAwvel To SixTu TPOC Ta MAVW Kal GTLAXVEL TO TPLOSLACTOTO O A TTOU
datvetal. Mola elvat n andotacn pHetafd Twv kopudwv A Kal B;

(A)VEem  (B) (1+V2) cm (r)g cm (8)) (1+V3)ecm  (E)2VZ cem

The prime factorisation of the number n! =1:2-... -n is of the form shown in the diagram. The primes are
written in increasing order. Ink has covered some of the primes and some of the exponents. What is the
exponent of 177?

H mapayovtonoinon mpwtwv oaplBuwv tou aptbpot n! =1 -2 - . .. :n elval ™g popdng mou daivetal oto
Saypappa. Ot mpwtol aplbuol ypadovral pe avfovoa oelpd. To peAdvt £xel KAAUYPEL HEPLKOUC ATIO TOUG
TIPWTOUC Kal LEPLKOUG amd Toug ekBEtec. Molog sival o ekBEtng Ttou 17;

p
20305 T 13t 1T -43 - 47

(A)1 (B) 2 (N3 ()4 (E)5

Carl always tells the truth or always lies on alternate days. One day, he made exactly four of the following five
statements. Which one could he not have made on that day?

O KapAog Aéel mavta tnv aAnBsta ) Aést mavta Pépota o evarlag nuépes. Mia pHépa, EKAVE aKPLBWG TEGOEPLS
oo TIG MEVTE TaPAKATW SNAwOoEeLS. Moo Ba prmopolos va pnv sixe GTLALeL ekeivn TNV NUEPQL;

(A) I lied yesterday and | will lie tomorrow. / Elma Yépata xBeg kat Ba nw Pépata avplo.

(B) I am telling the truth today and | will tell the truth tomorrow. / Ifuepa Aéw alnBela kat avplo Ba mw TRV
aAnBeLa.

(F) 2024 is divisible by 11. / To 2024 Siatpeitat pe to 11.

(A) Yesterday was Wednesday. / XBec ftav Tetaptn.

(E) Tomorrow will be Saturday. / Auplo Ba eivat ZaBBarto.

The sum of the digits of the number N is three times the sum of the digits of the number N + 1. What is the
smallest possible sum of the digits of N?

To aBpotopa twv Pndiwv tou aptbuol N eival Tputhdcto tou abpoicpatog Twv Pndiwv tou aptbpol N + 1.
Moto eivat To pikpotepo Suvatod abpotlopa twv Pndiwv tou N ;

(A) 9 (B) 12 (r) 15 (A) 18 (E) 27
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24,

25.

26.

27.

28.

Joanna has some black, grey, and white unit cubes. She uses 27 of them to build a 3 x 3 x 3 cube. She wants the
surface to be exactly one-third black, one-third grey, and one-third white. The smallest possible number of black
cubes she can use is A and the largest possible number of black cubes she can use is B.

What is the value of B -A?

H lwavva €xel peplkolg pavpouc, ykpiloug kat AsukoUg povadiaioug kUBoug. Xpnotpomolei 27 and autolg yla
va pTiaget évav kUPo 3 x 3 x 3. O€AeL n emupavela va ival akpLBwg to éva tpito pavpn, To éva Tpito ykpila kat
TO éva Tpito Aeukod. O HiIkpOTEPOG SuVATOG apLlOUOG LalpwV KUBWV TOU UTNopEL val XpNOLUOTIOLROEL €lval o A Kat
0 HeyaAUTePOG SuvaTtog aplBpog palpwyv KUBwWVY TIOU UIMOPEL va XpnoLlomoLrosL ivat o B.

Mota ival n T tou B - A;

(A)1 (B)3 (N6 (8)7 (E)9

Ann rolled a normal die 24 times. All numbers from 1 to 6 came up at least once. The number 1 came up more
times than any other number. Ann added up all the numbers. The total she obtained was the largest one possible.
What total did she obtain?

H Avva £pLEe éva kavoviko Zapl 24 popc. OAol ol aplBuot amd to 1 £€wg To 6 gudaviotnkav TOUAdyLoToV Hia
dopd. O aplBuog 1 spdaviotnke neplocotepeg popéG amd omolovdnmote AAAo aplBud. H Avva cuykévipwoe
O0Aoug Toug aplBuouc. To cuvolo mou €hafe Atav To peyoAltepo Suvato. TL GUVOAO AMEKTNOE;

(A) 83 (B) 84 (r) 89 (A) 90 (E) 100

Olya walked in the park. She walked half of the total time at a speed of 2 km/h. She walked half of the total
distance at a speed of 3 km/h. She walked the rest of the time at a speed of 4 km/h. For what fraction of the
total time did she walk at a speed of 4 km/h?

H OAwa mepridtnoe oto ndpko. NepmATnoE TO AKLOU TOU oUVOALKOU Xpovou pe taxvtnta 2 km/h. Meprndtnos to
HLOO TNG OUVOALKAC ammootaong pe taxutnta 3 km/h. Tnv undlowun wpa mepndtnos pe taxvtnta 4 km/h. Mo
TIOLO KAGOMO TOU GUVOALKOU XpOVou Tteprtdtnos pe toxutnta 4 km/h;

(A= (B)= (n= (8) 2 (E);

Andrew wants to remove some of the integers from 1 to 25 and then separate the remaining numbers into two
groups so that the products of the integers in each group are equal. What is the smallest number of integers
Andrew could remove?

O Avtpéag BAeL va adalpEael LEPLKOUC ATIO TOUG AKEPALOUC aplOOUG armod to 1 £wg To 25 KOl 0T CUVEXELD VO
XwploeL Toug urtdAoLmoug apLBpoU¢ oe SU0 OUASEG £TOL WOTE TA YIVOUEVA TWV aKEPALWV o€ KABe opdda va sival
loa. Molog elval 0 HIKPOTEPOC apLBOG akepaiwy Tou Ba pnopoloe va adalpecel o AVipEag;

(A) 4 (B)5 (N6 (8)7 (E)8

Twenty points are equally spaced on the circumference of a circle. David draws all the possible chords that
connect pairs of these points. How many of these chords are longer than the radius of the circle but shorter than
its diameter?

Eikool onueia anéyxouv ioa petal toug otnv mepldepela evog KUKAoU. O Aloviong oxeSLalel OAeg TIg MIBOVEC
X0op&£¢ o cuvdEouy (elyn QUTWV TWV CNUELWV. MNOOEG Ao AUTEC TG XOPSES elval LeyaAUTEPEG A0 TNV OKTIVAL
TOU KUKAOU aAAG PLKPOTEPEC Ao TN SLAPETPO TOU;

(A) 90 (B) 100 (r) 120 (A) 140 (E) 160
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29.

30.

There are n distinct lines on the plane, labeled €1, . .., €n. The line €1 intersects exactly 5 other lines, the line
€2 intersects exactly 9 other lines, and the line €3 intersects exactly 11 other lines. Which of the following is a
smallest possible value of n?

Yriapxouv n Staopetikeég evdeiec oto eninedpo, e £vbelen €1, . .., 8n . H euBela €1 téuvel akplBwg 5 AAAeC
guBeieg, n eubela €2 Téuvel akplPwg GAAeg 9 guBeleg kal n euBeia 3 Téuvel akplBwg dMeg 11 euBeieg. Molo
oo Ta MAPAKATW £ival n Ukpotepn duvatn TLUA Tou n;

(A)11 (B) 12 (ry13 (A) 14 (E) 15

Suppose m and n are integers with 0 <m <n. Let P =(m,n), Q= (n,m), and
O = (0, 0). For how many pairs of m and n will the area of triangle OPQ be equal to 2024?

‘Eotw OtL Ta M Ka n givat aképatol pe 0 < m < n.’Eotw P = (m, n), Q = (n, m) kat O = (0, 0). MNa moéca {evyn

m Kot n to epPadov tou Tplywvou OPQ Ba eival ico pe 2024;

P(m,n)

Q(n,m)

(A) 4 (B)6 (r 8 (A) 10 (E) 12



