THALES FOUNDATION : Kangourou Mathematics 2018, Level 9-10

KSF 2018 - Kangourou Mathematics Junior, Level 9-10

3 point problems (mpoBAnuata 3 povadwv)

1. In my family each child has at least two brothers and at least one sister. What is the smallest possible
number of children in my family?

JTNV OLKOYEVELA HoU KABE maLdi €xel Touhdylotov SUo adéAdLa Kol TouldyLoTtov pia adeAdn.

Molog lval o pkpOTEPOG duvaTOg aplBdS MALSLWY OTNV OLKOYEVELA OU;

(A)3 (B)4 (5 (D)6 (E)7

2. Some of the rings in the picture form a chain that includes the ring indicated by the arrow. How many
rings are there in the longest possible chain?

Meptkd and ta SayxtuAidia otnv elkova oxnpoatilouv pla aAucida mou nepthappfavel to Saktulibt mou
umodelkvuetal amnod to BENog. MNooa SaxtuAiSia untdpyouv otn pakpUtepn duvaty aAuoida;

¥
C@é@@

(A)3 (B4 (5 (D)6 (E)7

3. The lengths of the two sides of the triangle are 5 and 2, and the length of the third side is an odd
integer number. Find the length of the third side.

To pAKN Twv §U0 TAEUPWV TOU TPLYWVOU ival 5 Kal 2 KAl To PAKOG TNC TPLTtNG TTAEUPAC eival €vag
TEPLTTOC AKEPALOG OPLOUAC. Bpelte TO LAKOG TNG TPLTNG MAEUPAC.

(A)3 (B)4 (5 (D)6 (E)7

4. The distance from the top of the sleeping cat on the floor to the top of the cat sitting on the table is
150 cm. The distance from the top the cat sitting on the floor to the top on the cat sleeping on the table
is 110 cm. What is the height of the table?

H andotaon and tnv kopudr] TNG YATAG TTOU KOLUATOL OTO MATWHA HEXPL TNV KOPUGI) TNG YATOC TTOU
kaBetal oto tpamnéll eivat 150 cm. H andotaon and tnv kopudr) TG yATag mou KABeTaL 0TO MATWHA
MEXPL TNV KOpUDN TNC YATOC TTOU KOLLATAL 0To TparélL eival 110 cm. Moto eivat to UPog Tou Tpamellou;

(A) 110 cm (B) 120 cm (C) 130 cm (D) 140 cm (E) 150 cm
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5. The sum of 5 consecutive integers is 10218, What is the middle number?
To dBpolopa Twv 5 Stadoxkwy aképatwv aptBpwy eivat 102918 | Mowog eivat o pecaiog apOudc;

(A) 102013 (B) 52017 (C) 102017 (D) 22018 (E) 2 - 102017

6. Given three congruent regular hexagons, we call X, Y, Z the total area of the shaded zones in each
one of the figures. Which of the following statements is true?

Yta tpla kavovika e€aywva tou Sidovtat, ovopdaloupe X, Y, Z To GUVOALKO eUBaSOV TWV OKLAOUEVWY
TLEPLOXWV O€ KABe £€va amod ta oxrpato. Mola anod tig akdAovBeg SnAwoelg eival opon;

A B C

AX=Y=Z BY=Z-X QZ=X-Y [DX=Y-2Z

(E) Each of the three areas X, Y, Z has a different value. (to kaBg éva ano ta epBada X, Y, Z £xel
SL0POPETIKEC TLUEC)

7. Mary has collected 42 apples, 60 apricots and 90 cherries. She wants to divide them into identical
piles using all of the fruit and then give a pile to each of her friends. What is the largest number of piles
she can make?

H Mapia €xel cuMEEEL 42 punAa, 60 Bepikoka kal 90 kepdoia. OEAEL va TA XWPILOEL OE TTAVOUOLOTUTIOUC
OWPOUG XPNOLLOTIOLWVTAG OAd Ta pPoUTA KOL OTN CUVEXELD VAL SWOEL E€va cwpo o€ KABe évav amd Toug
dihoug tng. Motog eivat o peyaAUtepog aplBOG CWPWV TTIOU UTTOPEL val KAVEL;

(A)3 (B)6 (C)10 (D)14 (E)42

8. Some of the digits in the following correct addition have been replaced by the letters P, Q, R and S,
as shown. How muchisP + Q + R + S?

Meptkd and ta Pndia otnv akoloubn cwaotr) mpodcBeon £xouv avtikatootabel anod ta ypappata P, Q,
R kat S, onwg daivetal. Noco eivatP+ Q+ R +S;

P45
+QRS

6 5 4

(A)14 (B)15 (C)16 (D)17 (E)24
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9. What is the sum of 25 % of 2018 and 2018 % of 25?
Moto elvat To aBpolopa Tou 25% tou 2018 kot to 2018% Tou 25;

(A) 1009 (B) 2016 (C) 2018 (D) 3027 (E) 5045

10. In the picture shown you should go from A to B following the arrows. How many different routes
are there from A to B along the lines following the directions of the arrows?

2TV elkova ou epdaviletal Oa mpénel va tate and to A oto B akoAouBwvtoag ta BEAN. Mdoeg
SladpopeTikeg SLadpopEg uTtAp)XoUV oo To A £wG TO B KATA HAKOC TWV YPOUUWY 0tKOAOUBWVTOC TIG
oényieg Twv BeAdwy;

o ® B

A
(A)20 (B)16 (C)12 (D)9 (E)6
4 point problems (rpoBAnuata 4 povadwv)

11. Two buildings are located on one street at a distance of 250 metres from each other. There are 100
students living in the first building, and there are 150 students living in the second building.

Where should a bus stop be built so that the total distance that all residents of both buildings have to
walk from this bus stop to their buildings would be the least possible?

(A) in front of the first building (B) 100 metres from the first building

(C) 100 metres from the second building (D) in front of the second building

(E) anywhere between the buildings

AVo ktrpla Bplokovral og £va popo o andotacn 250 HETPWY TO £va ard To AANO. ITO MPWTO KTNPLO
Slopévouv 100 omoubaoTég Kot oto SeUtepo KTNpLo Stapévouv 150 padbntég. Mol mpénel va
KOTAOKEVAOTEL pLa otdon Aewdopeiou £T0L WOTE N GUVOALKH AMOCTOON TTIOU OAOL OL KATOLKOL KOl TWV
600 KTLplWwV TIPETEL VAL TIEPTIATACOUV ATIO AUTH TN OTACH OTA KTPLA Toug Ba ntav n Aydtepo duvarh;
(A) pmpootd amnd to mPWTo KTNPLO (B) 100 pétpa amd To MPWTO KTNPLO

(C) 100 pétpa amod to devltepo ktrplo (D) Umpootd amd To SeUTEPO KT PLO

(E) omoudnmote petafd Twv KTnpiwv

12. There are 105 numbers writteninarow: 1,2,2,3,3,3,4,4,4,4,5,5,5,5,5,...

(Each number n is written exactly n times). How many of these numbers are divisible by 3?

Ynapyouv 105 aplBuol ypaupévol otn oetpad: 1,2,2,3,3,3,4,4,4,4,5,5,5,5,5, ... (KaBe aplBuog n ypadetat
akpLBwWS n popég). Mool and autoug Toug aplBoug eival dlatpetol e to 3;

(AY4 (B)12 (C)21 (D)30 (E)45
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13. Eight congruent semicircles are drawn inside a square of length 4. What is the area of the non-
shaded part of the square?

OKTw oupmayn NULKUKALA oxnuatilovtal péoa o€ €va TETPAYwWVOo HUAKoug 4. MNolo to epuPfado Tou pn
OKLOOEVOU TUNLATOG TOU TETPAYWVOU;

A\

g v \

(A)2/r (B)8 (C)6+1/m (D)3/m—2 (E)3/m

14. On a certain day 40 trains each travelled between two of the towns M, N, O, P and Q.
10 trains travelled either from or to M.

10 trains travelled either from or to N.

10 trains travelled either from or to O.

10 trains travelled either from or to P.

How many trains travelled from or to Q?

Y€ (o cuyKekpLUEVN NUEpa 40 tpéva taidePav petaty o modewv M, N, O, P kat Q.
10 tpéva taidePav amnod rn mpog M.

10 tpéva taidevav and f mpog N.

10 tpéva tatidevav elte amo r mpog O.

10 tpéva tatidevav eite amo r mpog P.

Néoa talidla tatibePpav anod n npog Q;

(A)O (B)10 (C)20 (D)30 (E)40

15. At the University of Humanities you can study languages, history and philosophy.
35 % of students that study languages, study English.

13 % of the university students study a language other than English.

No student studies more than one language.

What percentage of the university students study languages?

210 Noavenotiio AvOpwIloTIKWY EMLOTNUWY UMOopPEiTe va oTtouSAceTe YAWOOEC, LoTopla Kal
dooodia.

To 35% twv dottnTtwv nou onoudalouv YAwooeg, LeEAETOUV ayyALKA.

To 13% twv doltnTwv PoLtouv o GAAN YAWOOO EKTOC OO TNV OYYALKH.

Agev poltolv omoudACTEC OE TIEPLOCOTEPEC ATO [ia YAWOOEG.

Molo MocooTo TWV PoltnTwy ormoudAalouV TIg YAWOOEC;

(A) 13 % (B) 20 % (C)22% (D) 48 % (E) 65 %
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16. Peter wanted to buy a book, but he didn't have any money. He bought it with the help of his father
and his two brothers. His father gave him half of the amount given by his brothers. His elder brother
gave him one third of what the others gave. The younger brother gave him 10 EUR. What was the price
of the book?

O N£tpog nBeke va ayopaoet £va BLBAlo, ala Sev eixe xprpata.

To ayopaoe pe T BornBela Tou matépa Tou Kal Twv Suo adsddwy Tou.

O natépag Tou £6woe To HLod Tou TocoU ou €dwoav ol adeAdol Tou.

O peyaAltepog adepdog Tou £5waoe To £va Tpito autol Tou £6waoav oL GAAOL.

O uikpotepog adepdog tou €dwoaoe 10 supw.

Mota Atav n Twun tou BLpAiou;

(A) 24 EUR (B) 26 EUR (C) 28 EUR (D)30EUR  (E)32 EUR

17. How many 3-digit numbers are there with the property that the 2-digit number obtained

by deleting the middle digit, is equal to one ninth of the original 3-digit number?

MNoocol tpurdlot aplBpot umapxouv He TNV WBLOTNTA 0 SLrdLog aplBUOg Tou PoKUTITEL SlaypadovTag
To peoalo Pnodio, eival icog pe €va €vato tou apxtkoL tpuprdlov aplbuou;

(A)1 (B)2 (€3 (D)4 (E)5

18. In the calculation shown, how many times does the term 20182 appear inside the square root to
make the calculation correct?

$TOV UTTIOAOY OO TTOU TtapouctdleTal, mooeg dopéc o dpog 20182 epdavileTal péoa 0TV TETPAYWVLKA
pila yla va yivel o umtoAoyLopog owoTtdg;

V20182 + 20182 +...+ 20182 = 2018°

(A)5 (B)8 (C)18 (D)2018% (E)2018'8

19. How many digits has the number resulting from this calculation:
Noéoa Pndia £xeL 0 aplBUOC TTOU MPOKUTITEL QIO QLUTOV TOV UTIOAOYLOLLO:

l X 102018 X (102018 _ 1)?
9

(A) 2017 (B) 2018 (C) 4035 (D) 4036 (E) 4037

20. There are two diagonals drawn in a regular 2018-gon with its vertices numbered from 1 to 2018.
One diagonal connects the vertices with the numbers 18 and 1018, the other connects the vertices with
the numbers 1018 and 2000. How many vertices do the resulting three polygons have?

Yridpyxouv §U0 SlaywvLeg o€ £va Kavoviko 2018ywvo He Tig KopudEg Tou aplBpunuéves amnd to 1 £wg to
2018.

Mua Staywviog cuvEEeL TIG KOPUDEC e Touc aptBuolg 18 kot 1018, n AAAN cuVOEEL TIC KOPUDEG LIE TOUG
optBuouc 1018 kot 2000. Nooeg kopudEC £xouv Ta Tpia TOAUYywWVA TTOU TIPOKUTITOUV;

(A) 38,983, 1001 (B) 37,983, 1001 (C) 38,982, 1001
(D) 37,982, 1000 (E) 37,983, 1002
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5 point problems(nipoB8Anuara 5 povadwv)

21. Several integers are written on a blackboard, including the number 2018.

The sum of all these integers is 2018. The product of these integers is also 2018.

Which of the following could be the number of integers written on the blackboard?

Apketol aképalol ypddovtal o pauvpornivaka, cuunepllappBavopévou Tou aplBpou 2018.

To aBpolopa OAWV QUTWV TwV akepaiwy elval To 2018. To YIVOUEVO QUTWYV TWV OKEPaiwy glval emiong
To 2018.

Molo oo Ta MAPAKATW UIMoPEL va elval 0 aplBpog Twv aKepaiwy OV YPpADTNKE CTOV LOUPOTIVAKDL;

(A) 2016 (B) 2017 (C) 2018 (D) 2019 (E) 2020

22. Four positive numbers are given. You choose three of them, calculate their arithmetic mean and
then add the fourth number. This can be done in four different ways. The results are 17, 21, 23 and 29
respectively. What is the largest of the given four numbers?

Aldovrtal técoeplg Betikol aplBpol. EmAéyete Tpelg and autoug, UTIOAOYIIETE TOV apLlBUNTIKO TOUG HECO
KOLL OTN CUVEXELQ TIPOCBOETETE TOV TETAPTO apLOUO. AUTO Umopel va yivel pe Téooeplc SladopeTikolg
TpomouG. Ta amoteAéopata eivatl 17, 21, 23 kat 29 avriotolya. Molog gival o PeyaAUTEPOG Ao TOUC
TE0OEPLG apLlOOoUC;

(A)12 (B)15 (C)21 (D)24 (E)29

23. The points Ag, A4, A5, ... lie on a line such that Ay A; = 1 and the point 4,, is the midpoint of the
segment A, 14,4, for every non-negative integer n. What is the length of the segment AyA441?

Ta onueia Ay, 44, Az, ... Bplokovtal og pLa ypapur tétola wote Ay A; = 1 katto onpeio A, elvat to
peoaio onueio TOU TUANOTOG Ay 41 Ay s VIO KABE pn apvntikd aképato n . Moo gival To pAKog Tou
Tunpotog AgAyq;

(A) 171 (B) 341 (C) 512 (D) 587 (E) 683

24. Two concentric circles of radii 1 and 9 make a ring. In the interior of this ring n circles are drawn
without overlapping, each being tangent to both of the circles of the ring (an example of such shape for
n = 1 and different radii is shown in the picture). What is the largest possible value for n?

AUO opoKevTpoL KUKAOL akTivwy 1 kat 9 oxnuatifouv SaKTUALO. 2TO E0WTEPLIKO aUTOU Tou SakTuAiou,
oxedlalovral n kUKAoL Xwplic emikaAUPELS, OTIOU KABE €vag eival epanMTOUEVOC Kal 0TOUG U0 KUKAOUG
Tou Saktuliou. (éva mapddelypa TETOLOU oxnUatog yla n = 1 kot StadopeTikég aktiveg paivetal otnv
€lkoOva). Mota sival n peyaAltepn duvath T Tou h;

(A)1 (B) 2 ()3 (D)4 (E)5
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25. At each vertex of the 18-gon in the picture a number should be written which is equal to the sum of
the numbers at the two adjacent vertices. Two of the numbers are given. What number should be
written at the vertex A?

Ye KGO KopudN TOU 18-ywVoUu oTNnV £LKOVA TIPETIEL vV ypadTel évag aplBuog o omolog va eival (oog pe
To dBpolopa Twv aplBpwy otig SUo mopakeipeveg Kopudeg. AUo amo Toug aplBuoug Sivovtal. Molog
oplBuoC mpenel va ypadtel otnv kopudn A;

(A) 2018 (B) -20 (C) 18 (D) 38 (E) -38

26. Diana draws a rectangular grid of 12 squares on squared paper. Some of the squares are painted
black. In each blank square she writes the number of black squares that share a side with it.

The figure shows an example. Now she does the same in a rectangular grid with 2018 squares.

What is the maximum value that she can obtain as the result of the sum of all the numbers in the grid?
H Ntiva oxedlalel éva opBoywvio MAEypa 12 TETPAYWVWVY OE TETPAYWVO XopTi. Meplkd amnod ta
TETpAywWvA ivol Bappéva pavpa. e KABe KEVO TETPAYWVO YPAPEL TOV 0pLlOUO TWV HOUpWY
TETPAYWVWVY TIoU potpalovral pia mAsupd pali tou. To oxnua deixvel £éva mapdadelypa. Twpo KAVEL TO
1610 o€ opBoywvio MAgypa pe 2018 tetpaywva. Mota eivat n LEYLOTN TLUN TTou propel va AdPeL wg
anotéAeopa Tou abpoiopatog OAwY Twv aplBpwy oTo MAEYUQ;

(A) 1262 (B) 2016 (C) 2018 (D) 3025 (E) 3027

27. Seven small cubes have been deleted froma 3 X 3 X 3 cube (see the picture). We cut this cube
by the plane passing through the centre of the cube and perpendicular to one of its four big diagonals.
What will the cross-section look like?

Entd pkpot kuPol €xouv adatpebet amd Evav kUPo 3 x 3 x 3 (Seite Tnv elkova). KOBoupe autodv Tov
KUBO amo to eninedo mou SLEPXETOL OO TO KEVIPO TOU KUPBOU Kal elval KABETO o€ pia amod TG TEcoEPLS
MEYAAEC Slaywvleg Tou. Mola Ba eival n Toun;

0
RO,
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28. Each number of the set { 1,2,3,4,5,6} is written exactly into one cell of a 2X3 table. In how many
ways can this be done such that in each row and in each column the sum of the numbers is divisible by
3?

KaBe aplBuog tou cuvorou {1,2,3,4,5,6} ypddetal akplpwe os éva kel evog mivaka 2X3. Me moooug
TPOTOUG UTTOPEL VA YIVEL AUTO £TOL WOTE O€ KABE YpaUr Kal o KABe oThAN To ABpolopa Twv aplBpwy
va Slatpeital pe 1o 3;

(A)36 (B)42 (C)45 (D)48 (E)another number(dAAog aplBuog)

29. Ed made a large cube by gluing together a number of small identical cubes and then he painted
some of the faces of the large cube. His sister Nicole dropped the cube and it broke into the original
small cubes. 45 of these small cubes didn't have any painted faces. How many faces of the large cube
did Ed paint?

O Edouapdog £kave Evav Heyaho KUBo koAMwvTag pall évav aplBpo mavopoloTuUnwy KUBwWVY Kal EMeLta
UTTOYLATLOE PEPLKEG ATTO TIG £6PEG TOU peyahou KUBou. H adeAdr tou NikoA£Ta £€plée Tov KUBO Kal
£0TIO.0E OTOUG aPXLKOUC IKPOUC KUBOUC. 45 amd autouc Toug Hikpouc KUBoug dev sixav
umoylatiopuéveg £6pec. Nooeg €85peg Tou peyahou kKUBou umoylatios o ESoudpdog;

(A)2 (B)3 (€4 (D)5 (E)6

30. Two chords AB and AC are drawn in a circle with diameter AD. The angle 2 BAC = 60°, BE 1 AC,
AB =24cm, EC =3cm. What is the length of the chord BD?

AVO xop&éc AB Kkat AC oxedLdlovtal o £vav KUKMo pe Stdpetpo AD. H ywvia 2 BAC = 60°, BE L AC,
AB = 24cm, EC = 3cm. MNolo eival to pikog tng xopdng BD;

60"

(A)V3 (B) 2 (€3 (D) 2v3 (E) 3v2



