KANGOUROU MATHEMATICS COMPETITION 2023 LEVEL9-10
AIATONIZMO2 KANGOUROU MAGHMATIKA 2023 EMINEAO 9-10

1. Agrey circle with two holes is put on top of a clock-face, as shown.
The grey circle is turned around the centre such that the number 10 appears in one hole. Which
numbers is it possible to see in the other hole?
‘Evag yKpL KUKAOG pe 8Uo TpUTeC TomoBeTe(tal mavw amod plo mpocoyn poAoylou, onwe paivetal otnv
€lkOva. O YKpL KUKAOG TIEPLOTPEDETAL YUPW ATIO TO KEVTPO £TOL WOTE 0 aplBpog 10 va epdaviletal o
pta tpuTa. Motoug aptBpoug eivat Suvatod va Soupe otnv GAAN Tpuna;

(A)2and 6/2 kaL6 (B)3and7 /3 kaL7 (r)3and 6/ 3kaL6
(A)1and9/1ka9 (E)2and 7 /2 kaL7

2. Maria had to run to catch the subway, got off two stops later and then walked to school. Which
of the following speed-time graphs would best represent her journey?
H Moplia énpemne va tpéel yia va poAdPeL To HeTpO, KOTERNKE U0 OTACELG apyOTEPA KOl LETA
Tinye oto oxoAeio. Mowo amd ta akdAouba ypadnuato taxUTNTAG-XPOVoU Ba OVILTPOCWIEVE
KoAUtepa to tagidL Tng;

®) (®) (" (®) @

3. The positive integers m and n are both odd. Which of the following integers is also odd?
OLBetikol aképalol m kal n sivat kot ot SUo Tepttrol. Molog oo TouG MAPAKATW AKEPALOUG Elval
ETLONG TEPLTTOC;

(A) m(n+1) B)(m+1):-(n+1) Mm+n+2 (A)ym-n+2 (E)m+n

4. A large square of side-length 10 cm contains a smaller square of side-length 4
cm, as shown in the diagram. The corresponding sides of the two squares are
parallel. What percentage of the large square is shaded?

Eva peyolo TeTpAywvo Pe UAKOG MAEUpAC 10 cm TiepLEXEL €Vl LILKPOTEPO
TETPAYWVO HE HAKOC TAEUpA¢ 4 cm, Onwg daivetal oto Staypappa. Ot
ovTloToLyeC TAEUPEG TWV SVO TeETpaYWVWYV gival mapaAnAeg. TL TOCOOTO TOU
UEYAAOU TETPAYWVOU ELVOL OKLOOUEVO;

(A) 25% (B) 30% (r) 40% (A) 42% (E) 45%

5. Today is Thursday. What day will it be in 2023 days’ time?
Inuepa gival Mépmen. Tu pépa Ba sival o 2023 pEPEG;
(A) Tuesday / Tpitn (B) Wednesday / Tetaptn (F) Thursday / Mépumtn
(A) Friday / Napaokeun (E) Saturday / 2aBBato

6. The large rectangle in the diagram is divided into 30 equal squares, as
shown. The perimeter of the shaded region is 240 cm. What is the area of
the rectangle?

To peydlo opBoywvio oto Staypappa xwpiletal oe 30 loa teTpaywva,
onw¢ paivetal oTNV €KOVa. H MePLUETPOC TNG OKLAGUEVNC TIEPLOXNG Elval
240 cm. Moto elvat To ePaddv tou opboywviou;

(A) 480cm? (B) 750cm? () 1080cm? (A) 1920cm? (E) 2430cm?
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7.

10.

11.

12.

13.

The ages of a family of five add to 80. The two youngest are 6 and 8. What was the sum of the
ages of the family seven years ago?

Ot nAkieg pog mevtapeAoUg olkoyEvelag €xouv aBpolopa 80. OL SUo pLKkpOTEPOL gival 6 Kal 8
£Twv. Molo NTav to dBpolopa TwV NALKLWY TNG OLKOYEVELOC TIPLY OO ETTTA XPOVLOL;

(A) 35 (B) 36 (r) 45 (a) 46 (E) 66

A wooden fence consists of a series of vertical planks, each joined to the next post by four horizontal
planks. The first and last plank in the fence are vertical. Which of the following could be the total
number of planks in the fence?

‘Evag E0Avog dpaktng amoteAsital and pla oslpd and Katakopudeg oavideg, kabBepia anod Tig

OTIOLEG EVWVETAL OTNV EMOUEVN KOAWVA UE TEGOEPLG OpL{OVTLEG oavidec. H mpwtn Kot n tehevtaia
oavida otov ¢ppadytn eival kabeteg. Molog AMO TOUG MOPAKATW UITOPEL VOl EIVOL O GUVOALKOC
aplOpog cavibwv oto dpaytn;

(A)95 (B) 96 (r)97 (A) 98 (E) 99

The letters a and b are to be replaced by positive integers so that the equation is correct. In how
many different ways can this be done? a 7

Ta ypaupata a kot b mpénet va avtikoataotabolv and BeTikoUg akEPALOUC £TOL WOTE 5 b
n e€lowon va gival cwoth. Me nocoug SladopeTikoUg TPOTOUG UMOPEL va Yivel auTo;
(A)O (B)1 (2 (8)3 (E)4

After having played 200 games of chess, my winning rate is exactly 49%. What is the smallest number
of extra games | need to play to increase my winning rate to exactly 50%?

AdoU €xw maifel 200 mayvidla OKAKL, TO MOCOOTO o€ Vikeg elval akplpwg 49%. Molog sival o
ULKPOTEPOC aplBUOC eMUTALOV TTALXVIOLWY TIOU TIPETEL val Ttaifw yla vl aUEROwW TO TOCOOTO OE VIKEC
pou oto 50% akplpwg;

(A)O (B)1 (r2 (Aa)3 (E) 4

Jenni is trying to save water. She reduced the time she spent in her shower by a quarter. She also
lowered the water pressure of her shower to reduce the rate the water comes out of the shower
head by a quarter. By what fraction did Jenni reduce the total amount of water she uses for a shower?
H TZévn mpoomaBel va eEolkovopnoel vepd. Melwaoe Tov XpoOvo Tou EPVOUGCE OTO VIOUG TNG KOTA
éva tétapto. Eniong, pelwoe tnv mieon tou vepol TOU VIOUG TNG yld va LELWOEL TOV puBud mou
Byaivel to vepo amo TNV TNAEPWVO TOU VTOUG KOTA €va TETapTo. Katd mola avahoyia pelwoe n T{évn
TN OUVOALKI TToaOTNTA VEPOU TIOU XPNOLLLOTIOLEL YL VTOUG;

N ) S (3 F A A E (E) =

The diagram shows three squares of side-length 3 cm, 5 cm and 8 cm. ) =
i )

What is the area, in cm?, of the shaded trapezium?
To Staypappa delyvel Tpia TeTpaywva pe TMAEUPA HAKOUG 3 cm, 5 cm
Kat 8 cm. Moto eival to euPadov, o cm?, TOU OKLOOUEVOU TPATTEILOU?

Scm

(A) 13 (8)2 n= ()= (E) 2

A wire of length 95 m is cut into three pieces such that the length of each piece is 50% more than
the previous piece. What is the length of the largest piece?

‘Eva cUppa unkoug 95 m koPetal o€ Tplot KOUUATLO £TOL WOTE TO UAKOG KABE Koppatol va eivat 50%

HeYAUTEPO O TO TTPONYOUHEVO KOUUATL. MoLo gival TO PAKOC TOU PLEYAAUTEPOU KOUUATLOU;

(A)36 m (B)42 m (N45m (A) 46 m (E) 48 m
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14. Points M and N are the midpoints of two sides of the rectangle. What

15.

16.

17.

18.

fraction of the area of the rectangle is shaded? /\ A
Ta onpeia M kot N givat ta péoa Twv 600 MAeVpWV Tou opBoywviou 3y

napaAAnAdypappou. Moo kAdopa tou gufadol Tou opBoywviou
gival oKLAoUEVO;

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

Pentagon ABCDE is divided into four triangles with equal perimeter.
Triangle ABC is equilateral and AEF, DFE and CDF are three identical
isosceles triangles. What is the ratio of the perimeter of the pentagon £
ABCDE to the perimeter of triangle ABC?

To nevtaywvo ABCDE ywpiletal o Téooepa Tpiywva e (on mepipetpo. To D
Tplywvo ABC eival woomAeupo kot ta AEF, DFE kat CDF eivat tpla

TIOVOLOLOTUTIOL LOOOKEAN Tpiywva. Mola eival n avaloyia TG MepLUETPOU £
Tou mevtaywvou ABCDE mpog tnv meplipetpo tou Tplywvou ABC;

2 3 4 5 5
(A) 7 (B) (N3 (4)3 (E)3
On the table there is a tower made of blocks numbered from 1 to 90. Bob takes blocks 00 3
from the top of the tower, three at a time, to build a new tower, as shown. When he 89 2
has finished building the new tower, how many blocks will be between the blocks 88 1
numbered 39 and 40?
MAavw oto TpamElL UTIAPXEL £Vag TUPYOC amo TouBAa aplBunuéva amo to 1 €wg to 90. 7 35
O Maploc maipvel ToUBAa amd TV Kopudr Tou TUpPyYou, Tpia KABe dopd, yo va 3 00
XTLotel évag véog Upyog, Oonwe dpaivetal otnv elkdva. Otav TEAELWOEL TO XTIOLUO TOU 2 39
véou TUpyou, tdoa ToUPAa Ba UTLEPXOUV AVANESA OTA TOUPRAA e aptBpod 39 Kot 40; 1 88

(A)O ()1 (N2 ()3 (E) 4

Every third step of a staircase with 2023 steps is coloured black. The first seven steps are shown in the
diagram. Anita walks up the steps one at a time, starting with either her right or left foot, alternating
each step.

What is the smallest number of black steps she will step on with her right foot?

KaBe tpito okaAomatt piag ok@Aag pe 2023 okoAomATIA €ival XpWUOTIOMEVO pavpo. To MPwWTo EMNTA
BrAuota ¢paivovral oto Staypappa. H Avita aveBaivel ta okaAld éva-éva, Eekvwvtog eite pe to Seki eite
LLE TO APLOTEPO TNG OB, evaAldooovtag Kabe BrAua.

Molog elval 0 KPOTEPOC aplOUOG LOUpWVY OKAAOTIATIWY TTou Oa TtatrnosL e to g€l Tng mody;

(A)O

(B) 333
(r) 336
(A) 337
(E) 674

We call a two-digit number power-less if none of its digits can be written as an integer to a power
greater than 1. For example, 53 is power-less, but 54 is NOT power-less since 4 = 22. Which of the
following is a common divisor of the smallest and the largest power-less numbers?

Ovopadloupe évav dupnoo apBuod xwplg duvaun gav kavéva amno ta Pnoia tou Sev pmopel va
vpadtel wg aképalog o pia SUvapn peyaAutepn amo 1. Na mapddelypa, to 53 eivat xwpic Suvaun,
aM\d to 54 AEN sival xwpic SVvaun adol 4 = 22, Moo amnd To MAPAKATW sival Kowdg Stapétng tou
ULKPOTEPOU KAl TOU peyalUTepou xwpic Suvapn apbuou;

(A) 3 (B) 5 (r) 7 (A) 11 (E) 13
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19. A square of side 30 cm is divided into nine identical smaller squares. The large
square contains three circles with radii 5 cm (bottom right), 4 cm (top left) and 3 cm —(_‘] Q
(top right), as shown. What is the area of the shaded part? —

20.

21.

22.

23.

‘Eva tetpaywvo mAsupdg 30 cm xwpiletol o€ evvéa OpOL UIKPOTEPA TETPAYywWVA. TO
LEYAAO TETPAYWVO TIEPLEXEL TPELG KUKAOUG HE OKTiVEG 5 cm (katw 6e€Ld), 4 cm (Mavw
aplotepd) kot 3 cm (mavw 6egfla), onwg daivetal otnv swkova. Molo eival to

EUPadOV TOU OKLOOUEVOU TUNOTOG;

(A) 400 cm? (B) 500 cm? () (400 + 50m) cm?
(A) (500 - 25m) cm? (E) (500 + 25m) cm?

Tim calculates the mean of five different prime numbers. His answer is an integer. What is the smallest
possible integer he could have obtained?

O Tipog umoAoyilel tov pECo Opo MEVIE SLAPOPETIKWV MPWTWVY aplOuwv. H amdavtnon tou eivatl
OKEPALOG. MoLog elval o pkpOTEPOG MIBAVAC aképalog aplOudc mou Ba umopouos va IApEL,

(A) 2 (B)5 (re (a)12 () 30

The diagram shows two touching semicircles of radius 1 and parallel diameters AB and CD. What is the
square of the distance AD?

To Staypappa Seixvel SUo edpamntopeva nuKUKALa aktivag 1 kat tapdAAnAwv dtapétpwv AB kat CD.
Moto eival To TeTpdywvo tng andotacng AD;

(A) 16 (B) 8+4V3 (N 12 (a) 9 (E) 5+2V3

When it is given a list of four numbers, the Kangaroo Machine continues the list by typing the smallest
non-negative integer that is different to each of the four preceding terms and then repeats this process
over and over again. Jacob types in the numbers 2, 0, 2, 3, into the machine. What number will be the
2023 in the list?

Otav b&ivetal pla Alota pe téooeplg aplBuoug, n Mnxavy Kaykoupd ouveyilel tn Alota
TIANKTPOAOYWVTAG TOV IKPOTEPO MN APVNTIKO AKEPALO TIOU £ival SLadopeTIKOG amo kabe évav and
TOUG TEOOEPLG TIPONYOU LEVOUC OPOUG KOl OTN CUVEXELA eMavalapuBdavel autr tn dtadikaoia ava kal
€ava. O Mdapkog mAnktpoloyei toug aptBuoug 2, 0, 2, 3 oTo punxavnuo. Motog aptBuog Ba eivat o 2023°¢
otn Aiota;

(A)O ()1 (N2 ()3 (E) 4

A rectangle with vertices (0, 0), (100, 0),(100, 50) and (0, 50) has a circle with centre (75, 30) and radius
10 cut out of it. What is the gradient of the line through (75, 30) that divides the remaining area of the
rectangle into two equal parts?

‘Eva opBoywvio pe kopudeg (0, 0), (100, 0), (100, 50) kat (0, 50) €xel évav KUKAO pe kévtpo (75, 30) kat
oktivo 10 Tou amokomTeTolL ano auto. Mota eival n kAion tng euBelag péow (75, 30) mou Siatpsi to
umolourto eppaddv tou opBoywviou oe Suo loa pépn;

(A) £ (8)5 (N5 (8) (E):
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24. When Metin’s phone is fully charged, it runs out in 32 hours if he only uses it for phone-calls, in 20

25.

26.

27.

28.

hours if he only uses it for the internet, and in 80 hours if he does not use it at all. Metin gets on a train
with his phone half-charged. While on the train, the time he is on the internet, the time he is making
phone-calls and the time he is not using it are all the same. His phone runs out of charge just as the
train reaches his destination. How many hours did the train journey take?

Otav 1o TNAédwvo Tou Makn ival mMAnpwg poptiopEvo, e€avrtAsital og 32 WPEG EAV TO XPNOLUOTOLEL
UOVO yla TNAEPWVLIKEG KANOELG, o€ 20 WPEC AV TO XPNOLUOTIOLEL LOVO yLa Xprion Tou SLadikTtuou Kol o€
80 wpeg av dev to Xpnolpomnolel kaBohou. O MAakng, aveBaivel og €va TPEVO e TO TNAEPWVO TOU
ploodoptiopévo. Evw Bploketol oto Tpévo, n wpa mou eival oto Sladiktuo, n wpa TOU KAVEL
TnAedwvripata Kal n wpa mou ev To xpnotuomnolet elvatl iSleg. To tnAEdDwVO Tou KAivel amo pnatapio
QUETWC LOALC GTAVEL OTOV TIPOOPLOKO TOU. NO0EC WPEG SLpKeETE TO TAELSL LIE TO TPEVO;

(A) 10 (B) 12 (r) 15 (b) 16 (E) 18

Seven different single-digit numbers are written in the circles of the diagram
shown with one number in each circle. The product of the three numbers in
each of the three lines of three numbers is the same. Which number is
written in the circle containing the question mark?

JTouG KUKAOUG Tou dlaypdppato¢ ypadovral emtd Siodopetikol
povondlol aptbuotl, pe £vav aplBuo os KaBe KUKAO. To YLVOUEVO TWV TPLWV
oplBuwv oe KABe pia Ao TIG TPELC YPAUUEG TWV TPLWV aplBuwy eival (Sto.
Molog aplBuog avaypadetal oTtov KUKAO TTOU TIEPLEXEL TO CUBOAO «?» ;

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

Leon has drawn a closed path on a cuboid and then unfolded it to give a net. Which of the nets shown
could not be the net of Leon’s cuboid?

O Newvidag £xeL oxedlaoel Lo KAELOTH KAUUAN o€ €éva KUPBOELSEC Kal 0T CUVEXELD TO Ee8iMAwoE yla
va 6eiel To avamtuypa. Molo amd ta avamtuypata nmou ¢aivetal dev Ba pmopovoe va gival To
OVATTUYHA ToU KuBoeldol tou Aswvida;

| ~| |1 L ~h

— 1 —~ [ [~ a .

—
(A) — 8) 1 n - () .~ (E)

=

How many three-digit positive integers X are there, such that subtracting the sum of digits of X from X
gives a three-digit number whose digits are all the same?

MNoéoot tpupdLol Betikol aképatlol X UTAPYoUV, £T0L woTe otav adalpebel o abpolopa Twv Pndiwv
X amo to X va divel évav tpupridlo aplbud tou onoiou ta Ynoia eivat 6Aa idia;

(A) 1 (B) 2 (N3 (8) 20 (E) 30

In how many different ways can the word BANANA be read from the following table
by moving from one cell to another cell with which it shares an edge? Cells may be

Me ndéoouc Stadopetikols tpdmoug propei va dtapootel n Aé€En BANANA armod tov

B
visited more than once. A
N

> | Z| >
Z|>|Z

TAPOAKATW TIVOKA HETAKWVWVTOG oo To éva KeAl o dAAo keAl pe To omoio
potpaletal pa mAeupd; Ta KeALd pmopoUv va XpnoLomotnBolv mepLocoTEPES Ao

pia dopéc.

(A) 14 (B) 28 (r) 56 (n) 84 (E) other value / GANog aplBude
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29.

30.

The diagram shows a map of a park. The park is divided into regions. The
number inside each region gives its perimeter, in km. What is the outer
perimeter of the park?

To Sudypappa Seiyvel €vav xaptn evog mapkou. To MAPKo Ywpiletal os
niepldépeleg. O aplOUog péoa os KABE Tteployr) Sivel TNV MEPIUETPO TNG, o€ km.
Mowa gival n e€wWTepLKI) MEPIUETPOC TOU TAPKOU;

(A) 22 km (B) 26 km (r) 28 km (8) 32 km
(E) none of the previous/ kavéva armd ta tponyoupeva

Pola wants to write the integers 1 to 9 in the nine boxes shown so that the integers in any three
adjacent boxes add to a multiple of 3. In how many ways can she do this?

H NoAa B€AeL va ypael Toug aképatoug aplBuolg 1 €wg 9 ota evvéa KOUuTAKLa TTou daivovtal otnv
£lKOVO, £TOL WOTE OL akEpalol aplBpol oe omoladnmote tpiat SUTAavVA KOUTAKLA va €Xouv aBpolopa
TMOAAQITAGGLO TOU 3. Me MOO0oUG TPOTOUC UIopEL val TO KAVEL AUTO;

(A) 6 (B) 62 (r)2° (A)6x5x4x3%x2x1 (E)9x8x7x6x5%x4x3x2x%x1



