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KANGOUROU MATHEMATICS COMPETITION 2016 (LEVEL 9-10)

3 point problems - mpoBAfpata 3 povadwv

1. The mean of four numbers is 9. What is the fourth number if three of the numbers are 5, 9 and 12?
O péoog 6pog Tecodpwy aplBuwy eival 9. Molog eivat o TETapTog aplBUdC av TPELg anod toug aplbpolg
slvot 5, 9 ko 12;

(A) 6 (B) 8 (€)s (D) 10 (E) 36

2. Which of the following numbers is the closest to the result of {17 x 0,3 X 20,16}/{999}?
Molog armo ta MapakATw aplBuoUg ival o TiLo Kovtvog oto anotéAeopa tng {17 x 0,3 x 20,16}/ {999};

(A) 0,01 (B)O,1 ()1 (D) 10 (E) 100

3. On a test consisting of 30 questions, Ruth had 50% more right answers than she had wrong
answers. Each answer was either right or wrong. How many correct answers did Ruth have, assuming
she answered all questions?

Y€ éva teoT ou amnoteAeital anod 30 epwtnoslg, n Ruth eiye 50% MePLOCOTEPEG CWOTEG ATAVTNOELG ATO
0, TLelye AdBo¢ amavtroels. Kabe amavtnon ntav cwoto N AaBog. MOoeg CWOTEG AMOVTNOELG EIXE N
Ruth, umtoB£tovtag 0tL andvtnoe g OAEG TIG EPWTNOELG;

(A) 10 (B) 12 (C) 15 (D) 18 (E) 20

4. Jenny had to add 26 to a certain number. Instead she made a mistake and subtracted 26,
obtaining -14. What number should she have obtained if she did not make a mistake?

H Jenny émpeme va npooBéoel 26 o€ oplopévo aplBud. Avtl autou, ékave AaBocg kal adaipeoe 26,
Bpiokovtag -14. TL aplBuo Ba £Bploke av dev £kave to AaBog;

(A) 28 (B) 32 (C) 36 (D) 38 (E) 42

5. When the positive integer x is divided by 6, the remainder is 3. What is the remainder when 3x is
divided by 6?

Otav o BeTikdg aképatog x Slatpebel e to 6, To umtdAouro sival 3. Moto sivat To urtdAouno otav To 3x
SlapeBel pe to 6;

(A) 4 (B)3 (C)2 (D)1 (E)O

6. How many weeks are the same as 2016 hours?
MNoéoeg eBoopadeg ival to i6lo pe 2016 wpeg;

(A) 6 (B) 8 (C) 10 (D) 12 (E) 16

7. Little Lucas invented his own way to write down negative numbers before he learned the usual way
with the negative sign in front.

Counting backwards, he would write: ... 3, 2, 1, 0, 00, 000, 0000, ...

What is the result of 000 + 0000 in his notation?

O UIKpOG Lucas €xel epelpel To S1KO TOU TPOTO YpadrG Yo TOUC apvNTIKOUC aplOpolg mpLv va padet
Tov ouvnOLopévo TPOTIO LE TO APVNTLIKO TPOCNO UIMPOoTd.

MetpwvTtag rpog Ta iow, Oa éypade: ... 3, 2, 1, 0, 00, 000, 0000, ...

Moo eivat To anotéAeopa twv 000 + 0000 oto cUUPBOALGUO TOU;

(A) 1 (B) 00000 (C) 000000 (D) 0000000  (E) 00000000
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KANGOUROU MATHEMATICS COMPETITION 2016 (LEVEL 9-10)

8. | have some strange dice: the faces show the numbers 1 to 6 as usual, except that the odd numbers
are negative (-1, -3, -5 in place of 1, 3, 5). If | throw TWO such dice, which of these totals cannot be
achieved?

Exw kamota nepiepya {apla: ol £6peg Toug elyvouv Toug aplBuolg 1 £wg 6, wg ouvnBwc, eKTOC amod To
OTL oL povol aplBuot eivat apvntikoti (-1, -3, -5 otn Béon tou 1, 3, 5). Av pi€w SVo tétola {apLa, molo anod
auta ta abpoiopata dev unopet va epdavioTel;

(A)3 (B) 4 (C)5 (D)7 (E)8

9. How many times two directly adjacent letters have to be exchanged in order to change the word
VELO step by step into the word LOVE ?

Moéoeg dopég SVo apeca SIMAAVA yPAUUOTA TIPETEL VA AVTAAAGCOOVTAL, TTPOKELEVOU va aAAGEeL BrApa
npog Prpa n Aé€n VELO otn AéEn LOVE;

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

10. Steven wrote five different one-digit positive integers on a blackboard. He discovered that no
sum of any two numbers is equal to 10. Which of the following numbers did Steven definitely wrote
on the blackboard?

O Steven éypaye TEVTE S10POPETIKOVG LOVOYNPLOVS BETIKOVG AKEPOUIOVS GE EVOL LOVPOTIVOIKAL.
AvoxkdAivye 6t kavéva dBpotspa dvo apBuadv etvat ico pe 10. ITowo and Tovg TapakdTm
apBpovg ciyovpa Eypaye otov Tivaka o Steven;,

(A)1 (B) 2 (€3 (D)4 (E)5

| 4 point problems - mpofAnuata 4 povadwyv

d — 4. Which one of the numbers a, b, c, d is the largest?

1l.Lleta + 5 = b* —1 =¢%2 + 3 =
c? + 3 = d — 4.MNow and Toug apBuolsa, b, ¢, d sivat o

Fotwa + 5 = b? —1 =
HUEYOAUTEPOG;

(A)a (B)b (C)c (D)d (E)impossible to determine (6ev umopet va kaBoplotei)

12. The 3 X 3 table is divided into 9 unit squares, and two circles are inscribed in two of them (see
picture). What is the distance between the two circles?

O mivakacg 3 x 3 Slatpeitatl o 9 povadiaia tetpdywva, Kat SUo KUKAOL ival eyyeypappévol os Vo and
outa (6eite Tnv ewkdvay). Mota eival n anootoaon HeTAly Twv §U0 KUKAWV;

N
N
o
N
(A)2v2—-1 (B)V2+1 (C) 2v2 (D) 2 (E) 3
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KANGOUROU MATHEMATICS COMPETITION 2016 (LEVEL 9-10)

13 . In a tennis tournament on a knock-out basis, six of the results of the quarter-finals, the semi-
finals and the final were (not necessarily in this order): Bella beat Ann, Celine beat Donna, Gina beat
Holly, Gina beat Celine, Celine beat Bella and Emma beat Farah. Which result is missing?

Y€ £va TOUPVOUQA TEVLG UE BAOHN TO VOK-AOUT, £€L A0 TA ATIOTEAECLLOTO TWV TIPONULITEALKWY, TWV
NULTEALKWYV KaLl TOU TEALKOU rtav (OxL anmapaitnta pe auth tn oewpd): Bella viknoe tnv Ann, Celine
viknoe tnv Donna, Gina viknoe tnv Holly, Gina viknoe tnv Celine, Celine viknoe tnv Bella kat Emma
viknoe tnv Farah. Molo anotéAecpa Asiney;

(A) Gina beat(viknoe tnv) Bella (B) Celine beat(viknoe tnv) Ann
(C) Emma beat(viknoe tnv) Celine (D) Bella beat(viknoe tnv) Holly
(E) Gina beat(viknoe tTnv) Emma

14. What percent of the area of the triangle is shaded in the figure?
MNooo Tolg eKOTO TOU EUPadoU TOU TPLYWVOU EVaL OKLOGUEVO OTO OXNUQ;

(A) 80% (B) 85% (C) 88%
(D) 90% (E) impossible to determine (6ev unopel va kaboplotel)

15 . Jill is making a magic multiplication square using the numbers 1, 2, 4, 5, 10, 20, 25, 50 and 100.
The products of the numbers in each row, in each column and in the two diagonals should all be the
same. In the figure you can see how she has started. Which number should Jill place in the cell with
the question mark?

H Jill kavet éva payucd tetpéry®vo moALOTANGIOGHOD YPNGILOTOUDVTAS TOVG apdpovg 1, 2, 4, 5,
10, 20, 25, 50 kou 100. To yivopeva tov aplBudv oe kdbe oepd, o kdbe oTAAN Kot oTIG OVO
dymviovg mpémel va eivar OAa ta idta. Zto oynua pmopeite va deite mmg £xet Eexvnoet. [lowov
ap1Buod Oa tpénet va tomobetoet 1 Jill oto TETPAy®dVO pE TO EpOTNUATIKO;

20| 1

(A) 2 (B) 4 ()5 (D) 10 (E) 25
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KANGOUROU MATHEMATICS COMPETITION 2016 (LEVEL 9-10)

16. Jack wants to hold six circular pipes, with diameter 2 cm, together by a rubber band. He decided
between two options as shown in the picture. Compare the lengths of the rubber bands.
O Jack B€AeL va 6€ael pall pe Eva Aaotiyo €€L KUKALKOUC OwANVEC, Le dlapetpo 2 cm. Exel amodaociost
avapeoa o€ dU0 MAOYEG, OTIWG ALVETOL OTNV ELKOVA. ZUYKPIVETE TA KN TWV AQOTIXWV.

(A) In the left picture it is T cm shorter. (B) In the left picture it is 4 cm shorter.
(C) In the right picture it is T cm shorter. (D) In the right picture it is 4 cm shorter.
(E) Both have the same length.

(A) Ztnv aplotepn ewova elval T cm ULKPOTEPO.
(B) Ztnv aplotepn elkdva gival 4 cm PLKPOTEPO.
(C) 2tn 6€€1a ewkdva elval T cm pIKpOTEPO.

(D) Ztn 6€€1a kdva ival 4 cm HIKPOTEPO.

(E) Exouv kat ta 600 To (610 UNKOG.

17. Eight envelopes contain the numbers: 1, 2, 4, 8, 16, 32, 64, 128. Eve chooses a few envelopes
randomly. Alie takes the rest. Both sum up their numbers. Eve's sum is 31 more than Alie's. How
many envelopes did Eve take?

Oktw dpdkeloL eplExouv Toug aplbuouc: 1, 2, 4, 8, 16, 32, 64, 128. H Eba eAEyeL pepkol GAKEAOUC
tuxaia. H Alie maipvel toug urtdAounoug. Kat ot 800 abpoilouv toug aplBuolg toug. To aBpolopa TG
EVag eival 31 neplocotepa amnod tng Alie. Noooug dakéloug ipe n EVa;

(A) 2 (B)3 (C) 4 (D)5 (E)6

18. Peter wants to colour the cells of a 3 X 3 square in such a way that each of the rows, the
columns and both diagonals have three cells of three different colours. What is the least number of
colours Peter could use?

O Peter B€AeL va XpwHATIOEL TA TETPAYWVA EVOC TETPAYWVLKOU Tiivaka 3X3 e TETOLO TPOTIO WOTe KAOe
pila amo Tig oelpEC, TIG 0TAAEG KaL Twv SU0 Slaywviwv €xouy Tpia TeTpdywva e SLadOpPETIKA XPWHATA.
Molog elval o eAd(LOTOC apLOUOC TWV XPWHATWY TTou Ba pumopouce o Peter va XpnOLULOTIOLNOEL;

(A)3 (B) 4 (C)5 (D)6 (E)7
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KANGOUROU MATHEMATICS COMPETITION 2016 (LEVEL 9-10)

19. The picture shows a cube with four marked angles. What is the sum of these angles?
H ewova Seixvel évav KUPBo PE TEGOEPLG ONUELWPEVEG YwVie. MNolo eival To dBpolopa auTwV Twv
YWVLWV;

(A) 315° (B) 330° (C) 345° (D) 360° (E) 375°

20. There are 2016 kangaroos, each of them is either grey or red and at least one of them is grey and
at least one is red. For every kangaroo K we compute the fraction of the number of kangaroos of the
other colour divided by the number of kangaroos of the same colour as K (including K). Find the sum
of the fractions of all 2016 kangaroos.

Yrniapyxouv 2016 kaykoupo, To kaBéva amo autd sival eite ykpilo ) KOKKLVO Kal TOUAAXLOTOV £va oo
outa eivat ykpio katl touldylotov va eival KOKkLvo. MNa kabe kaykoupo K urtoloyiloupe To KAGoua Tou
apLOPOU TWV KayKoUupo ToUu GAAOU XPWHOTOC SLalpwvTag UE ToV aplBud Twv Kaykoupo Tou idlou
XPWHOTOG OMwe tou K (cupneplapBavouévou tou K). Bpeite To aBpolopa twv KAACUATWVY TOU
ouvoAou Twv 2016 KayKoupo.

(A) 2016 (B) 1344 (C) 1008
(D) 672 (E) more information is needed(xpetalovral neplocdtepeg mAnpodopieg)

5 point problems - mpoBAfuata 5 povadwv

21. A plant wraps itself exactly 5 times around a pole with height 1 m and circumference 15 cm as
shown in the picture. As it climbed, its height increased at a constant rate. What is the length of the
plant?

‘Eva ¢utd Tuliyetat akplpwe 5 popég yupw amod éva otudo pe UPog 1 pétpo kat mepidépeta 15

EKATOOTA, OMWCE daivetal otnv lkdva. Onwe avePaivel, To UPog Tou auéavel e otabepd pubuo. Moo
elvat To pRkog tou dutou;

(A)0,75m (B)1,0m (€)1,25m (D)1,5m (E) 1,75 m
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KANGOUROU MATHEMATICS COMPETITION 2016 (LEVEL 9-10)

22. What is the largest possible remainder that can be obtained when a two-digit number is divided
by the sum of its digits?

Mola eival to peyaAutepo Suvatod untdAouo ou Pnopel va emtteuxBet otav évag dundlog aptbuog
Statpeital pe to abpolopa Twv Pndiwv tou;

(A) 13 (B) 14 (C) 15 (D) 16 (E) 17

23. A5 X 5square is divided into 25 cells. Initially all its cells are white, as shown on the left.
Neighbouring cells are those that share a common edge. On each move two neighbouring cells have
their colours changed to the opposite colour (e.g. white cells become black and black ones become
white). What is the minimum number of moves required in order to obtain the chess-like colouring
shown on the right?

‘Eva tetpdywvo 5 x 5 xwpiletal og 25 KuPENec. ApxIka OAeG oL KU EAEG TOU eival AeUKEG, OTWG paiveTal
ota aplotepd. OL YeltovikEG KUWPEAEG elval ekelveg TTou potlpalovtal pia Ko TAeupad. e KABe kivnon
600 yettovikég KUPEAEC aAAATOUV T XPWHATO OTO aVTIOeTO Xpwua (T.X. AsUKEG KUPENEC yivovTal
HOUPEC Kal Havpeg yivovtal aompeg). Molog eivat o eAdXLoTog aplBUOC KIVACEWY IOV amaltolVTaL YL
TNV AmOKTNOoN XPWHATIOUOU TUTOU OKAKLoU, OTwe daivetal ota de€Ld;

(A) 11 (B) 12 (C) 13 (D) 14 (E) 15

24. It takes 4 hours for a motorboat to travel downstream from X to Y. To return upstream from Y to X
it takes the motorboat 6 hours. How many hours would it take a wooden log to be carried from Xto Y
by the current, assuming it is unhindered by any obstacles?

Maipvel 4 wpeg og €va punxovokivnto okddog yia va TafldEP el Tpog Ta KATW mMoTa ol amd To X oto Y
EVW YL TNV EMLOTPOGN TIPOG TA TTAVW 0td To Y oTo X MaipveL To Lnxovokivnto 6 wpeg. Moosg wpeg Ba
TLAPEL PE TO PEV TOU TOTApOU €va EUALVO Koppd amd to X oto Y, av untoteBel otL ev mapepnodiletol
oo TUXOV UTOsL;

(A)5 (B) 10 (C) 12 (D) 20 (E) 24

25. In the Kangaroo republic each month consists of 40 days, numbered 1 to 40. Any day whose
number is divisible by 6 is a holiday, and any day whose number is a prime is a holiday. How many
times in a month does a single working day occur between two holidays?

Ztn Anpokpartia Twv Kangaroo o kaBe prvag amoteAeital and 40 pépeg, aplBunuéves and to 1 €wg 40.
KaBe pépa mou o aplBuog tng Slalpeital Le To 6 elval apyla, Kot KABe pépa ou o aplBpoc tng eivatl
TMPWTOC apLlOuoG elvat apyia. Noceg popég HEoa ae Eva UAVA EXEL EPYACLUN LEPQ avVAUET SUO apyLWVY;

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

THALES CYPRUS 6
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26. Two of the altitudes of a triangle are 10 cm and 11 cm. Which of the following cannot be the
length of the third altitude?

AVo amod ta VPN evog TpLywvou eival 10 ekatootd kat 11 ekatootd. Moo amnod ta mapakatw Sev pUmopel
va elval to uikog tou tpitou UYPoug;

(A)5cm (B) 6cm (C)7cm (D)10cm (E) 100 cm

27. Jakob wrote down four consecutive positive integers. He then calculated the four possible totals
made by taking three of the integers at a time. None of these totals was a prime. What is the smallest
integer Jakob could have written?

O Jakob gypae téooeplg SLadoxkoU g BeTIKOUG OKEPALOUG. 2T CUVEXELO UTIOAOYLOE Ta TEcoEpaA TLBava
oaBpolopata maipvovtag TPELC amo Toug akeEpaLloug kabe dopa. Kavéva amd autd ta abpoiopata ftav
TMPWTOC apLOUOG. Molog elval o HIKPOTEPOG akEpalog mou o Jakob Ba pmopouos va ypalet;

(A) 12 (B) 10 (c)7 (D)6 (E)3

28. Four sportsmen and sportswomen - a skier, a speedboat driver, a hockey player and a snowcar
driver - had dinner at a round table. The skier sat at Andrea's left hand. The speedboat driver sat
opposite Ben. Eva and Filip sat next to each other. A woman sat at the hockey player’s left hand.
Which sport did Eva do?

Téooeplg aBANTEG Kal aBAATPLEC - €vag skier, évag odnyog speedboat, £vag maiktng hockey kot évag
08nyog snowcar - eiyav deinvo o £va otpoyyuld tpamell. O/n skier kaBlos ota aplotepd tou Avdpéa.
0O/n 0bnyoc¢ tou speedboat k&Bioe anévavti tou Ben. H Eba kat o Filip k@Bloav SimAa o €évag otov aAho.
Mta yuvaika kaBloe ota aplotepd tou maiktn tou hockey. Moo aBAnua ékave n EVq;

(A) speedboat (B) skier (C) hockey
(D) snowcar (E) It’s not possible to determine (dev eivat Suvato va Bpebet).

29. Dates can be written in the form DD.MM.YYYY. For example, the date today is 19.03.2016. A date
is called "surprising" if all 8 digits in its written form are different. In what month will the next
surprising date occur?

OL nuepopnvieg umopouv va ypadtolv otn popdn HH.MM.EEEE. Mo moapdadeiypa, n onuepvn
nuepounvia eivot 19/03/2016. Mia npepopnvia ovopadletal "ékmAnén", av kat ta 8 Ynodia otn yparmntn
nopdn tng eivat Stodpopetikd. Ie molo pAva Ba cupPel n emopevn EKMANEN;

(A) March (B) June (C) July (D) August (E) December
(A) Maptiog  (B) louviog (C) lobAlog (D) Abyouctog (E) AeképBpnc

30. At a conference, the 2016 participants are registered from P1 to P2016. Each participant from P1
to P2015 shook hands with exactly the same number of participants as the one on their registration
number. How many hands did the 2016th participant shake?

Ye éva 0UVESPLO, 0L 2016 cuPUETEXOVTES eyypadovtal amd P1 éwg P2016. K&Be cuppetéywy amo P1
£€w¢ P2015 €kave xelpaia pe akpLBwe tov i6lo aplBUo TWV CULPETEXOVIWY OTIWE KoL 0 ApLBUOG
gyypadng tou. MNooeg xelpaieg £kave 0 2016 CUUUETEXWY;

(A) 1 (B) 504 (C) 672 (D) 1008 (E) 2015
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