Thales Foundation
KANGAROO MATHEMATICS 2019 / KANGAROO MAGHMATIKA 2019

LEVEL 9-10 / ENIMNEAO 9-10
3 point problems (Séuara 3 povadwv)

1.20x 19+20+19 =
(A) 389 (B) 399 (C) 409 (D) 419 (E) 429

2. A model train takes exactly 1 minute and 11 seconds for each round on a course.
How long does it take for six rounds?

‘Eva tpevakL TafldeleL akplpwg 1 Aemto Kot 11 SsutepoAenta yia KAOs yOpo o€ [ia mopeia.

Nooo Slapkei yua £§L yOpoug;

(A) 6 minutes 56 seconds (B) 7 minutes 6 seconds (C) 7 minutes 16 seconds
(D) 7 minutes 26 seconds (E) 7 minutes 36 seconds

3. A barber wants to write the word SHAVE on a board in such a way that a client looking in to the
mirror reads the word correctly. How should the barber write it on the board?

'Evag koupéag O£AeL va ypaet tn Aé€n SHAVE og €va TtivoKol e TETOLO TPOTO WOTE £VOlG MEAATNG TTOU
Kottalel otov kaBpeédptn Stapaler tn Af€n owotd. Mwe Ba ypaPet o Koupéag T YPAMHOTO;

~SHAVE s SHAV3 oIVAHS
mEVAHZ eIVAHZE

4. How many different sums of dots can you get by rolling three standard dice simultaneously?
Nooa Sladopetikd abpoiopata KOUKKISWVY uropeite va pépete piyvovrag tpia cuvnOiopéva {apla
TaTOXpOVA;

(A) 14 (B) 15 (C) 16 (D) 17 (E) 18

5. Five identical glasses are filled with water. Four of them contain the same amount of water.
Which one contains a different amount?

Névte mavopolotunta mothpLa YERi{ouv pe vepd. Téooepa amd autd mepLEXouv thv idta moodTnTa
vepoU. Moo and autd nepléxet Siadopetikd noco;

(A) @ (B) j (Q) @ (D) Z (E) S

6. A park has five gates. Monica wants to enter through one gate and to exit through a different one.
In how many ways can she enter and exit the park?

‘Eva itdpko £xeL tévte MUAEC. H Mapia O€AsL va Pt péoa amd po tOAn Ko va Byst anod StadopeTikn.
Me moooug TpOmMoug umopel va  €W0EABEL  Kat va Pyt amd TO  TAPKO;

(A) 25 (B) 20 (C) 16 (D) 15 (E) 10
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7. The weight of each of three kangaroos is a different whole number. The total weight of them is 97
kg. How much can the lightest of them weigh at most?

To Bapog KaBevag amnod ta Tpia Kaykoupo ival SlagdopeTikdg aképarog aplOpdc. To cUVOALKO Bapog
Tou¢ elvar 97 KAA. Moéoo pumopei va Quyilet Tt Mo ehadpl andé autq;

(A) 1 kg (B) 30 kg (C)31kg (D) 32 kg (E) 33 kg

8. Which of the following statements is true for the marked angles in the given figure of nine identical
squares?

MNowa amod TG MOUPAKATW SNAWGCELG LOXVEL VLA TLG CNUELWHEVEG YWVIEG 0TO SE50UEVO oY EVVEQ
TLOVOLOLOTUTIWV TETPAYWVWV;

/A
A1
Aa=p (B)2a + B =90° (C)a+ B = 60°
(D)2 B +a=90° (E)a + B = 45°

9. Inside each unit square a certain part has been shaded. In which square is the total shaded area the
largest?

Méoa o KABE TETPAYWVO HOVASOG £VO CUYKEKPLULEVO THRMO EIVOL OKLAOMEVO. Z€ TIOLO TETPAYWVO
Bploketol To LEYOAUTEPO CUVOALKO OKLOOHEVO EUPASO;

(A)- (B)M (C)m (D)m (E)D

10. On each of three pieces of paper a five digit number is written as shown. Three of the digits are
covered. The sum of the three numbers is 57263. Which are the covered digits?

Ze KAOe £va amo ta Tpia Koppatia xaptov ypadetal £vag nevrapnelog apldpnog onwg paivetal. Tpia
ano ta Pnodia kaAvnrovratl. To aOpolopa Twv TpLWV aplOpwv eivat 57263. Nowa eival Ta KOAVpHPEVA

bndia;

(8)1,2,9 (€)2,4,9 (D)2,7,8 (E)5,7,8
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4 point problems (Séuara 4 povadwv)

11. A square has vertices A4, B, C, D labelled clockwise. An equilateral triangle is constructed with labels
A, E, C labelled clockwise. What is the size of angle CBE in degrees?

Eva TeTpaywvo £XeL TI¢ Kopudég A, B, C, D ou onpewwvovtat deflootpoda. Eva LoomAgupo Tpiywvo
KataoKevaletal pe tig kopudég A, E, C mou onpewwvovtal de§lootpoda. MNowo ival to péyebog tng
ywviag CBE o€ poipeg;

(A) 30 (B) 45 (C) 135 (D) 145 (E) 150

12. The numbers a, b, c, d are distinct positive integers chosen from 1 to 10. What is the least possible
value a/b + ¢/d could have?

OLapBpoti a, b, c, d eivan SLadpopetikoi Oetikol aképarol mou ermAéyovral ano to 1 £wg to 10.

Mowa ivou n pkpotepn duvard tpn a/b + c/d;

(A) 2/10 (B) 3/19 (C) 14/15 (D) 29/90 (E) 25/72

13. The flag of Kanguria is a rectangle with side lengths in the ratio 3: 5. The flag is divided into four
rectangles of equal area as shown. What is the ratio of the side lengths of the white rectangle?

H onpaia tou Kanguria eivat éva opfoywvio pe ko mMAeupwv otnv avaioyia 3: 5.

H onpaia xwpiletal os técoepa opBoywvia iowv eppadwv, onwe ¢paivetal. Mowa ival n avaloyia
TWV MAEUPLKWV UNKWV Tou AeukoU opBoywviou;

(A)1:3 (B)1:4 (C)2:7 (D)3:10 (E) 4:15

14. A 3 X 2 rectangle can be exactly covered by two of the L-shape figures EL in two different
ways as shown below.

|
| -

Eva opBoywvio 3 x 2 unopei va kKaAupBei akpfwg anod §U0 and Koppdtia Tou oxruortog L
V0 SLadopeTikolg TPOTIOUG, OMWE PaiveTOL TTAPAKATW.

ME

T 11 L™
|- | L1
In how many different ways can the figure below be covered by the L-shape figures?

2e noooug StadopeTikolg TPOTouG urnopsei va KaAAUPOEL To MaPAKATW CXAILO ATO TA KOUUATLO TOU

oxfparog L;

(A) 1 (B) 2 () 3 (D) 4 (E) 48
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15. The triathlon consists of swimming, running, and biking. The biking is three-quarters of the total
distance; the running is one-fifth; and the swimming is 2 km. What is the total distance of this triathlon,
in km?

To tpiaBAo amoteAeitan and koAUumn, Tpé§po kat mtodnAaocia. H ntodnAaocia sival ta tpia tértapta tng
OUVOALKAG amdotacng, To TPEELHO sival To Eva TEUTTTO Kat To KOAU UL eival 2 km. Mota gival  6uvoAiki
anéctach autou Tov TpiabAouv, os km;

(A) 10 (B) 20 (C) 38 (D) 40 (E) 60

16. Some diluted juice is to be made out of concentrate and water in the ratio 1: 7 by volume.
Juice concentrate is in a 1-litre flask, and the flask is half full. What fraction of this concentrate should
be used to produce 2 litres of diluted juice?

MepKol apaLwREVOL YUHOL TIPETIEL VO TTAPACKEVALOVTOL ATt CUUTIUKVWHO KoL VEPO o€ avaloyia 1: 7
Kat' 0yko. To CUMIUKVWO XUHoU eivar o€ ¢LaAn 1 Aitpou Kat n ¢LaAn ivan por) mARpnge.

Moo KAGOMHA AUTOU TOU OUMIUKVWUOTOG TIPEMEL va Xpnolponotnfei ywa tnv mapaywyn 2 Aitpwv
OPOALWHEVOU XUHOU;

(A) 1/4 (B)1/2 (C)2/7 (D) 4/7 (E) The whole concentrate/ ‘OAo to cupMUKVWHA

17. The mean of two numbers is 2019. One of the numbers is 1021. What is the other number?
O pnéoog 6pog dUo aplOpwv sivar 2019. Evag ano toug aptduoig sivon 1021. Notog ivat o dAAog;

(A) 3017 (B) 3018 (C) 3020 (D) 3022 (E) 3023

18. Tina's family consists of her mother, her father and her brother in addition to Tina herself.
Tina added the age of everyone in the family and the sum was 88. How many years does it take until
the sum of their ages is 100?

H owkoyévela tn¢ Tivag, eKTOG amod tnv idLa, amoteAeital and ) UNTEPA TG, TOV MATEPO TNG KoL TOV
adeAd 06 tnG. H Tiva mpdcBeoe TV nAkia OAwV 6TNV OLKOYEVELA KoL TO ABpolopa ftav 88. Ndoca xpovia
XPELATOVTOL AKOWUN HEXPL TO ABpolopa TWV NAIKLWVY Toug va givat 100;

(A)3 (B)4 (c)e (D) 10 (E) 12

19. 60 apples and 60 pears are packed into boxes so that each box contains the same number of apples,
and no two boxes contain the same number of pears.
What is the largest possible number of boxes that can be packed in this way?

60 pAa kat 60 ayAddia cuoKeUAIOVTOL OE KOUTLA £T0L WOTE KAOE KOUTL va MePLEXEL TOV 1610 aplOuo
MAAWV Kot Kavéva oo Ta §U0 KOUTLA val TEPLEXOUV ToV (610 aplOpd ayAadiwv.

Mouog ival o peyaAUTtePOG SUVATOG OPLOLOG KOUTLWY TTOU MIOPOUV VO GUCKEUAOTOUV ME OLUTOV TOV
TPOMO;

(A) 20 (B) 15 (C) 12 (D) 10 (E) 6
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20. The diagram shows a net of an octahedron. When this is folded to form the octahedron, which of
the labelled line segments will coincide with the line segment marked with the x?

To Siaypappa Seixvel éva mAaiolo evog oktagdpou. Otav autd SUTAWVETAL yla va OXNUATIOEL TO
OKTAESPO, TOLAL OO TLG EMLONLACHEVEG TAEUPEG OO CUUTIITITEL UE TNV MAEUPA TTOU CNMELWVETOLL KE TO X;

A
VAVAVARRR %
v

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

5 point problems (3éuata 5 povadwv)

21. The numerator of the fraction was increased by 40%. How much percent should you then reduce
the denominator to get a 2 times larger fraction than the original?
O apOuntig tov KAdoparog avénbnke katda 40%. NOco TMOCOOTO Ba MPEMEL VA UELWOETE TOV
TLOPOVOULOLOTH YLOL VA TAPETE £val KAAGHA 2 GOpEG LEYOAUTEPO OO TO APXLKO;

(A) 25% (B) 30% (C) 45% (D) 40% (E)50%

22. Two dots are marked in a disc that is rotating around its centre. One of them is 3 cm further than
the other to the centre of the disc and moves at a constant speed that is 2.5 times as fast as the other.
What is the distance from the centre of the disc to this far point?

AUO KOUKISEG onpELWVOVTOL GE £va §10KO TTOU MEPLOTPEDETAL YUPW ATTO TO KEVTPO TOU. MLa and auTEG
€lvall 3 EKATOOTA TILO LOKPLAL OTTO TO KEVTPO TOU SL0KOU Kall KLVElTal e piat oTaBep TaxutnTa nov sivat
2,5 dopég 600 n AAAN. Mowa eival n andotoon TNG LAKPLVOTEPNG KOUKISOG aro To KEVIPO Tou SioKou;

(A) 10 cm (B)9 cm (C) 8 cm (D)6 cm (E) 5cm

23. The integers from 1 to 99 are written in ascending order without gaps. The sequence of digits is
then divided into triplets of digits:

OL aképatot ano 1o 1 £wg to 99 ypadovral e adovoa oslpd Xwpig kevda. H akoAouBia twv Pndiwv
Siaupeital Enetta os tPLAdeC Pndiwv:

123456789101112 ...979899 — (123)(456)(789)(101)(112) ... (979)(899).

Which of the following is not one of the triplets?
Moo amnod ta napakAtw Sev eival pio amno Tig TpLadsg;

(A) (222) (B) (444) (C) (464) (D) (646) (E) (888)
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24. How many planes pass through exactly three vertices of a given cube?
Nooa enineda nepvolv akpLBwE anod Tpelg kopudEg evog dedopévou KUBoU;

(A) 1 (B) 2 (04 (D)8  (F)12

25. A graph consists of 16 vertices and some edges that connect them, as in the picture. An ant is now
at the vertex labelled A. At each move, it can walk from one vertex to any neighbouring vertex crawling
along a connecting edge. At which of the vertices labelled P, Q, R, S, T can the ant be after 2019 moves?

‘Eva ypadnua anoteAeitol and 16 KopudEG Ko LEPIKEG OKULEG TTOU TLG GUVSEOUV, OTIWG OTNV ELKOVAL.
Eva pupHAyKL €ivol twpa otnv Kopudn mou ¢épel tnv £velfn A. e kABe kivnon, pumopel va
TMEPMATACEL OO [ia Kopudn O OTIOLASHTIOTE YELTOVIKE KOPU K] TIEPTIATWVTOG KOTA KOG MLOG LKL
TIOU GUVSEEL KOPUPEG. Z€ TToLd OO TLG KOPUGEG TTOU CHUELWVOVTOL HE Ta ypappata P, Q, R, S, T unopet
TO MUPUAYKL VO BpiokeTal LeTd amd 2019 KV OELG;

(A)onlyP,RorS,notQandT /uévoP,RnS,ox1Q kalT
(B)onlyP,R,SorT,notQ /uévoP,R,SAT,oxQ
(C)only @ /uovo Q

(D)onlyT /uovo T

(E) all of these are possible/ 6A&c sivat Suvateg

26. The positive integers a, b, and ¢ each have three digits, and for each integer the first digit is the
same as its last digit. Alsob = 2a + 1andc = 2b + 1.How many possible values are there for the
integer a?

OL Bstikoi aképatot a, b kat ¢ £ouv £ékaotog tpia Pndia kat yia kaBe aképato To npwto Pndio sival
T0 810 pe To TeAeuTaio Ynoio tou. Emiong b = 2a + 1 kaw ¢ = 2b + 1. MO0 SUVATEC TULEG UTTAPYOLV YL
TOV QKEPALO Q;

(A)O0 (B)1 (C)2 (D)3 (E) morethan 3/meplocotepec amno 3
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27. On each vertex of a square, one positive integer is placed. For any two numbers joined by the side
of the square, one is a multiple of the other. However, for any two diagonally opposite humbers,
neither is a multiple of the other. What is the smallest possible sum of the four numbers?

e KGO kopudr evog TeTpaywvou, TomoBeteital £évag Ostkdg aképalog aplOpog. Na kabs dvo
oplOolg oV EVWVOoVTOL Ao pia MAEUPA TOU TETPAYWVOU, To £va gival moAAanAdolo tou GAAou.
Qotdoo, yla KABe Vo Staywviwg avtiBetoug aplOpole, kavéva dev sival moAAanAdclo Tou GAAou.
Mowo givat T0 ULKPOTEPO duvarto abpolopa WV TECOAPWV apduwv;

(A) 12 (B) 24 (C) 30 (D) 35 (E) 60

28. What is the least number of elements we have to delete from the set below so that the product of
the elements remaining in the set is a perfect square ?

Mouog eivat o eAdxLoToG apLOAC OTOLXELWV TIOU MPEMEL va StaypAPOoUE OMO TO MAPAKATW 6UVOAO
€10l WOTE TO YLVOHUEVO TWV CTOLYELWV TIOU TTAPAUEVOUV OTO OUVOAO va eival TEAELO TETPAYWVO;

{10,20,30,40,50,60,70,80,90}

(A1 (B2 (€3 (D)4 (E)5

29. Given triangle ABC of area S, let D be the midpoint of BC. Take points P, Q, R on lines AB, AD,
AC, respectively, as shown in the picture, and such that AP = 2- AB,AQ =3 ADand AR =4 -
AC.

Aedopévou tou tplywvou ABC pe eppado S, €otw D to péoo tng BC. Naipvete ta onueia P, Q, R otig
guBeieg AB, AD, AC, avtiotolya, onwe ¢paivetal otnv lkova, Kot £toL wote AP =2 - AB, AQ=3 - AD
katAR =4 - AC.

2
P A B

R
What is the area of triangle PQR?

Mowo eiva to epPado tou tpywvou PQR;
(A)S (B)2S (C)3S (D) %S (E) O (i.e. P, Q, R are collinear/ta onueia P, Q, R eival ouveuBelaka).

30. If any digit of a given 4-digit number is deleted, the resulting 3-digit number is a divisor of the original
number. How many 4-digit numbers have this property?

Av duaypadei onorodnnote Yndio evog dedopévou tetpaddilov aptduou, o tpupndlog aptOpog mov
TMPOKUTITEL €ival SLapétng tou apxikoU aplBuou. MNocol tetpaPndol aptbpoi €xouv autnv tnv
wsotnta;
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(B)9 (C)14 (D) 19 (E) 23
END / TEAOZ




