KANGOUROU MATHEMATICS COMPETITION 2021: LEVEL 9-10 / EMIMEAO 9-10 (" TYMNAZIOY - A’ AYKEIOY)

1. Each year, the third Thursday of March is named the Kangaroo day. The Kangaroo days for the
following years are scheduled as follows. There is made one error. Which date contains the error?
Ka&Be xpovo, n tpitn MNéumtn tov Maptiou ovopdletal nuépa Kaykoupod. OL nuépeg Kaykoupo yia ta
EMOUEVA XPOVLO £XOUV TIPOYPOUUATIOTEL WC €€NG. EXEL yivel éva AdBoc. Mola npepounvia gival Aabog;

(A)17.3.2022 (B) 16.3.2023 (C) 14.3.2024 (D) 20.3.2025 (E) 19.3.2026

2. Jenny looks at her weather app that shows the predicted maximum temperatures for the next five
days. What does its corresponding graph look like?

H TZévn kottalel tnv edappoyn Katpol mou Seiyvel TIC TPOPAEMOUEVEC UEYLOTEG BEPLOKPAOLEG LA TIG
EMOUEVEG MEVTE NUEPEC. MWE poldleL To avtioTolyo ypadnua;
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3. A park has the shape of an equilateral triangle. A cat wants to walk along one of the three indicated
paths (thicker lines) from the upper corner to the bottom right corner. The lengths of the paths are P, Q
and R, as shown. Which of the following statements is true?

‘Eva mapKo €XeL YN0 LOOMAEUPOU TPLyWVOU. Mia ydta B€AeL va TEpTATAOEL KATA KOG EVOC Ao Ta
Tpla povomatia (EVIOVEC YPAUMEC) Ao TNV EMAVW ywvia £wg TNV KATw defLd ywvia. Ta LAKN Twv
Sladpouwv eival P, Q kat R, onwc dpaivetal. Mota amo tig akdAouBeg SnAwoelg LoxVEL,

(A)P < Q < R (B)P < R < Q ()P < Q =R

D)P = R < Q (E)P = Q = R
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4. Six rectangles are positioned as shown. The left one at the top has height 6 cm. The numbers within
the rectangles indicate their areas in cm?. What is the height of the last rectangle at the bottom right ?
‘E€L opBoywvia TonoBetouvtal onwg daivetal. To mavw aplotepd opBoywvio €xel UPog 6 cm. OL
aptBpoi ota opBoywvia Seixvouv ta epPadd toug oe cm?. Moto eivat To UPog Tou TeAeuTaiov
opBoywviou katw Se€Ld mou dalvetal pe To cUUPBOAO ? ;

32 48

12116 | 3 |-

(A)4 cm (B)5cm (C)6cm (D)7.5cm (E)10 cm

5. At the halftime of a handball match, the visiting team was leading with an intermediate score of
9:14. As a consequence of coach instructions received at halftime, the home team dominated the
opponent in the second half: in this part of the game, they scored twice as many goals as the visitors
and won by one goal. What was the result of the match?

31O NUixpovo evdg aywva XAvTumoA, n opdada twv ¢pthofevoluevwy nynOnke pe evdlapeco okop 9:14.
Q¢ cuVEMELX TWV 08NYLWV TIOU £8WOE 0 TIPOTIOVNTAC OTO NUixpovo, n ynmedolxog opdada KupLapxnos
Tov avtinalo oto 6gUTEPO Nuixpovo: og AUTO TO PEPOG TOU TalyVLSLoU, onpuelwoayv SUo ¢opég
TiEPLOOOTEPA YKOA amtd Touc dpLhoevouevoug kat kEpSioav Ue éva ykoA Sladopd. Moto Atav to
OOTEAECUA TOU QyWwva;

(A) 20: 19 (B) 21: 20 (C) 22:21 (D) 23: 22 (E) 24: 23

6. Six congruent rhombuses, each of area 5 cm?, form a star. The tips of the star are joined to draw a
regular hexagon, as shown. What is the area of the hexagon?

E€L looL pOpPoL, KAOE £vag pe epfado 5 cm?, oxnuotifouy éva aoTtépL. Ol AKPES TOU AOTEPLOU
EVWVOVTaL yLa vt oXeSLACOUV £va KAVOVIKO e€Aywvo, onwg daivetal. Noto eival to epfado tou
efaywvou;

(A) 36 cm? (B) 40 cm? (C) 45 cm? (D) 48 cm? (E) 60 cm?
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7. In the jazz band, Giuseppe plays the saxophone, Sergio plays the trumpet, and Eliana sings.

They are all of the same age. There are 3 more members in the jazz band of 19, 20, and 21 years old,
respectively. How old is Eliana if the average age of the jazz band members is 21?

Y10 tlal ouykpotnua, o Nwpyog nailel cadodwvo, o Twtnpng nailel tn odAmyya kot n EAiva tpayouda.
Eivat Aot tng idLag nAtkiag. Yrdpyouv 3 akdun HéEAN oto cuykpotnua twv 19, 20 kat 21 etwy,
avtiotolya. MNooco xpovwy ivat n EAtdva eav n péon nAtkia Twv LeAWV TOU CUYKpoTHUaToG eivat 21;

(A) 20 (B) 21 (C) 22 (D) 23 (E) 24

8. A rectangle with perimeter 30 cm} is divided by a vertical line and a horizontal line, forming within it
a square of area 9 cm?, as shown in the figure. What is the perimeter of rectangle ABCD?

‘Eva opBoywvio pe mepipetpo 30 cm Slapeltat Pe o KABETN ypapun Kat piol opl{OvTia ypaupn,
oxnuoatifovtac oe autd va TETpdywvo epBadol 9 cm?, dmwe daivetal oto oxApa. Mota eivat n
neplueTpog Tou opBoywviou ABCD;

9cm

D C

A B

(A) 14 cm} (B)16 cm (C)18 cm (D) 21 cm (E) 24 cm

9. Ally drew 3 triangles on a grid. Exactly 2 of them have the same area, exactly 2 of them are isosceles,
and exactly 2 are right triangles. Two of the triangles are shown. Which can be the third one?

O Ally oxeblooe 3 tpiywva og évo mAgypa. AkpBwe 2 arnd autd éxouv To 1610 epufado, akplpwe 2 anod
ouTa ivol LoookeAn, Kat akplBwe 2 sivatl opBoywvia tpiywva. EpdaviZovrat SVo amno ta tplywva. Moto
Umopel va sival to tpito;
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10. A little kangaroo is looking for a special number. It gets the same result by subtracting %
from this number or by multiplying it by %. What is this number?

‘Eva Lkpo kaykoupo Paxvel évav eldiko aplBuod. Maipvel To i6lo amotédeopa adalpwvtag To %
Qo AUTOV ToV aplBud f moAhamAacialovtog Tov e %. Molog eival autog o aplBuog;

(A) (8) (oF (D) o (E)5
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11. Tom had ten sparklers of the same size. He lit one first. When only a tenth of it remained, he lit the
second one, when only a tenth remained of it, he lit the third, and so on. Sparklers burn at the same
speed along their entire length. One sparkler will burn in 2 minutes. How long did it take for all 10
sparklers to burn down?

O Tou eixe 6éka Beyyolikd tou iSlou peyebouc. Avade mpwta éva. Otav £pelve povo to éva d€kaTo,
avae to 6eUTEPO, OTAV EPELVE LOVO TO €va SEKATO, Avale To Tpito Kal oUTw KaBe€nc. Ta Beyyalikd
Kaiyovtal pe tnv idla taxtnta o 0Ao To UKo touc. Eva Beyyalikd Ba ofrost og 2 Aemtd(min). Mdoog
XPOVOC XPELAOTNKE yla va ofriocouv kot ta 10 BeyyaAka;

(A) 18 min 20 sec (B) 18 min 12 sec (C) 18 min (D) 17 min (E) 16 min 40 sec

12. Andreas walks up 8 steps going up either 1 or 2 steps at a time. There is a hole on the 6th step, so he
cannot use this step. In how many different ways can Andreas reach the top step?

O Avépéag avePaivel 8 okalld aveBaivovrag eite 1 eite 2 okaAld kKABe dpopd. YIApXEL pLa TPUTIAL OTO 60
OKOAL, OTIOTE SV UMOPEL VA XPNOLUOTIOLNOEL QUTO To Brpa. Me tdooug SladopeTikolg TPOMoUG Umopel
o AvSpéag va ptaoel oTo TEAEUTOLO OKOAL

(A) 6 (B) 7 (C) 8 (D) 9 (E) 10

13. The numbers from 1 to 6 are placed at the intersections of three rings. The number 6 is already
placed. Which number must be placed in the circle with the question mark, so that the sum of the
numbers on each ring is the same?

Ot aplBuot amd 1 £wg 6 TonoBeTouVTAL OTIC SLAOTOUPWOELS TPLWV SaKTUALwY. O aplBuog 6 €xeL 6N
tomoBetnOel. Molog aplBUOC mpémel va TonoBetnBel otov KUKAO pe To cUUPOAO ?, £TOL WOTE TO
aBpolopa Twv aplBuwv os kKaBe SaytuAidt va ival to 81o;

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

14. In a team competition, there are five teams waiting to start. Each team consists of either only boys
or only girls. The number of team membersis 9, 15, 17, 19 and 21. After all members of the first team
have started, the number of girls waiting to start is three times the number of boys not started yet. How
many members are on the team that has already started?

Y€ €évav OpadLKO SLoywVLoUO, UTIAPXOUV TTEVTE OUASEG TIOU TIEPLUEVOUVY va Eeklvioouv. KaBe opdada
amnoteAsital amo povo ayopla f Lovo kopitola. O aplBuog twv peAwy tng opadog eiva 9, 15, 17, 19 kau
21. Adou ekvrioouv OAa Ta EAN TG TTPWTNG OLAdag, 0 aplBOG TWV KOPLTOLWY TIOU TIEPLUEVOUV Val
Eexvnoouv elval Tpelg PopEC 0 aplBUOG TWV ayopLWV TTOU eV EXOUV EEKLVNOEL OKOWN. Mooa HEAN elval
otnv opada mou €xeL NdN EeKVAOEL,

(A) 9 (B) 15 (C) 17 (D) 19 (E) 21
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15. 2021 has a remainder of 5 when divided by 6, by 7, by 8, and by 9. How many positive integers are
there, smaller than 2021, that have this property?

O aptBudc 2021 éxel urtdAouro 5 otav Slatpeital pe 6, 7, 8 kat 9. Noocot BeTikol aképalol UTIAPXOUVY,
HLKpOTEPOL Ao o 2021, Tou £X0UV AUTAV TNV LBLOTNTA;

(A) 4 (B)3 (€)2 (D)1 (E) none
16. The figure shows a semicircle with center 0. Two of the angles are given. What is the size of the
angle a, in degrees?

To oxfua Seiyvel Eéva NUIKUKALO e kévtpo O. Aldovtal 6Uo amnod tig ywviec. Molo ival to péyebog tng
ywviag a, og polpeg;

T
S,

@)

(A) 9° (B) 11° (C) 16° (D) 17.5° (E) 18°

17. Five cars participated in a speed race, starting in that order shown.
MévTe QUTOKIVNTA CUMUETELXQV OE €vav aywva ToXUTNTOC, EEKLVWVTOC LE TN OElpd Tou daivetal.

T
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Whenever a car overtook another car, a point was awarded. The cars reached the finish line in the
following order:

KdaBe dpopad mou éva aUTOKIVNTO TTPOOTIEPVOUCE £va AAAO QUTOKIVNTO, QIOVEUETAL £vag Babuoc.
Ta autokivnTa édptacayv otn yPapur TEPUATIONOU LE TNV 0KOAouOn oelpad:
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What is the least number of points in total that could been awarded?
Molog eival cuVoALKA 0 eAdLOTOC aplBOg Babuwy mou Ba pmopovacav va amovepndolv;

(A) 10 (B)9 (C)8 (D)7 (E) 6
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18. A 3 X 3 square initially has the number 0 in each of its cells. We then pick any 2 X 2 subsquare (as
for example the shaded one) and add 1 to all four of its numbers. When we repeated such operations
several times we got the arrangement on the right. Unfortunately some numbers are hidden. What
number is in the square with the question mark ?

‘Eva tetpdywvo 3 x 3 €xel ap)Lka Tov oplOpo 0 o kaBéva oo Ta KEALQ TOU. 3TN CUVEXELA ETUAEYOUUE
OTIOLOSNTIOTE TETPAYWVO 2 X 2 (OTWC yLla TapASELY LA TO OKLOOHEVO) KOl IPOCBETOUE 1 Kol OTOUG
TECOEPLG apLlBUOUC Tou. Otav emavaldBale TETOLEG TIPALELG APKETEG POPEG TIAPVOULLE TO OMOTEAECHA
ota 6e€Ld. Auotuxwe pLepikol aplBuol ival kpuppévol. Molog aplBuog BplokeTal 6TO TETPAYWVO JLE TO

cUuBoAO ?;
0]01]O0
0]01]O0
0(0]O0
(A) 14 (B) 15 (C) 16 (D) 17 (E) 19

19. What is the sum of the 6 marked angles in the picture?
Moo givat To GBpolopa TwV 6 YWVLWV TTOU GNUELWVOVTAL OTNV ELKOVOL;

(A) 360° (B) 900° (C) 1080° (D) 1120° (E) 1440°

20. There are 8 boxes in the strip shown. Numbers in adjacent boxes have sum a ora + 1 as shown.
The numbers in the first box and the eighth box are both 2021. What is the value of a?

Eudavitovral 8 koutid otn Awpida. Ot aplBuol og yeltovikd KouTla £xouv @Bpoopa an a + 1 onwg
daivetat. OL aplBpoi oTo MPWTo KOUTL Kal aTto Oyd00 KouTi gival kat ot SUo 2021. Mota ivat n TR Tou

a;
a a a a
PN N N PN
o] | | | | | o
NS ~N NS
a-+1 a+1 a+1
(A) 4041 (B) 4042 (C) 4043 (D) 4044 (E) 4045
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21. An ant climbs the hill on the road CA and descends on the stairs AB (see the image).

What is the ratio r between the lengths of the climbing path CA and of the descending path AB?
‘Eva puppnykt aveBaivel to Addo oto Spdpo CA kot kateBaivel Tig okaleg AB (Seite tnv elkdva).
Mota sivat n avaloyio A petafl twv pnkwv tng Stadpoung avappixnong CA kot tng KaBodikng
Slabpoung AB;

(A) 1 (B)1/2 (C)1/3 (D)V2/2 (E)v/3/3

22.1fa+ b+ c=0andabc = 78, whatis the value of (a + b)(b + c)(c +a)?
Eava+ b+ c=0«katabc = 78, mowa eivarn i tou (a + b)(b + c)(c + a) ;

(A) —156 (B) —39 (C)78
(D) 156 (E) none of the previous/kavéva amnd mponyoUlpeva

23. Let N be the smallest positive integer whose sum of its digits is 2021. What is the sum of the digits
of N + 2021?

Ag urtoB£coupe otLto N gival 0 HIKPOTEPOC OETIKOG OKEPALOG TOU oToiou To dBpotopa Twv Pndiwv tou
glvat 2021. Moo eival to aBpotlopa twv Pndiwv tou N + 2021;

(A) 10 (B) 12 (C) 19 (D) 28 (E) 2021

24. Three boys played a "Word" game in which they each wrote down 10 words. Each boy scored three
points if neither of the other boys had the same word. Each boy scored one point if only one of the
other boys had the same word. No points were awarded for words which all three boys had. When they
added up their scores, they found that they each had different scores. Sam had the smallest score (19
points), and James scored the most. How many points did James score?

Tpla ayopla énaléav éva mayvidt Aé€ewv oto omoio to kabe ayopl Eypae 10 Aé€eig. KaBe ayopt
ONUELWOE TPELG TTOVTOUG €AV KOVEVO oo Ta AAAa ayopla Sev ixe tnv idla A£En. KaBe ayopl onpeiwoe
£€VaV TTOVTO vV LOVO €va armo Ttal GAAa ayopla eixe Tnv idta AEEn. Aev §60nkav movtol yla AEEELG TTou
glyav kal ta tpla ayodpla. Otav npocBecav Toug MOVIoUE Toug, SlamioTwoayv OtL 0 Kabévag elxe
SlapopeTiko anotédeopa. O Zipog elxe To UKPOTEPO amoTeAsopa (19 movtoug) Kal o ANPATPNG
onueiwoe To peyaAltepo. NGooug MOVIoUG okOPaApPE 0 AnUATENG;

(A) 20 (B) 21 (C) 23 (D) 24 (E) 25
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25. The smaller square in the picture has area 16 and the grey triangle has area 1. What is the area of
the larger square?

To HKpOTEPO TETPAYWVO oTNV £lkOVa £xel epPado 16 kat to ykpilo tpiywvo exel epPado 1.

Moto ivat to epPadd Tou peyaAUTEPOU TETPOYWVOU;

(A) 17 (B) 18 (C) 19 (D) 20 (E) 21

26. Each of the numbers a and b is a square of an integer. The difference a — b is a prime number.
Which of the following could be b?

KaBe évag amo Toug aplBuoug a kat b elval éva Tetpdywvo evog aképatou. H Stadopd a - b eival évag
TPWTOC aplBuoG. Moo and Ta mapakdtw Ba pnopoloe va sival to b;

(A) 100 (B) 144 (C) 256 (D) 900 (E) 10000

27.Inthe 4 X 4 table some cells must be painted black. The numbers next to and below the table show
how many cells in that row or column must be black. In how many ways can this table be painted?

YTov Tivaka 4 x 4 oplopéva KeALA PEMEL va elval Bappéva pavpa. Ot aptBuol SimAa kot KATw omd Tov
Tiivaka Selyvouv mooa KeALQ 0 AUTAY TN OELPA ) TN OTAAN IPEMEL va eival pavpa. Me mOcoug TPOTIoUC
umnopel va {wypadlotel autdg o mivakag;

=N O N

2021

(A)1 (B) 2 (€3 (D)5 (E) more than 5/neplocotepa amnod 5

28. How many 5 digit positive numbers have the product of their digits equal to 10007?
MNoool 5Pndlot Betikoi apBuol £xouv To yvopevo twv Pndiwv toug ioo pe 1000;

(A) 10 (B) 20 (C)30 (D) 40 (E) 60
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29. Christina has eight coins whose weights in grams are different positive integers. When Christina puts
any two coins on one side of a balance scale and any two on the other side of the balance scale, the side
containing the heaviest of the four coins is always the heavier side. What is the smallest possible weight
of the heaviest coin ?

H Xplotiva £xel oktw vopiopata Twv onolwv to Bapog os ypappdpla eivat Stadopetikol Betikol
aképatol. Otav n Xplotiva falel Svo vouiopata otn pia mAgupd TnG LuyapLlag Kal aAAa SUo otnv GAAn
TAELPA NG LUyOPLAG, N TTAEUPA TIOU TIEPLEXEL TO BapUTEPO ATO TA TECCEPA VOULOMATA Elval TTAVTA N
o Bapetr) MAeupd. Molo eival to pkpoTtepo Suvato PAapog Tou PapUTEPOU VOUIoUATOC;

(A) 8 (B) 12 (C) 34 (D) 128 (E) 256

30. 2021 balls are arranged in a row and are numbered from 1 to 2021. Each ball is coloured in one of
four colours: green, red, yellow or blue. Among any five consecutive balls there is exactly one red, one
yellow and one blue ball. After any red ball the next ball is yellow. The balls N2, N20 and N202 are
green. What colour is the ball N2021?

2021 pmdAeg sival SlatetayUéveg ot Oelpd Kal aplpolvtal amo 1o 1 €wg to 2021. K&be pnala
XpWUOTIETAL 0 vl OTd T TECOEPA XPWHOTA: TIPACLVO, KOKKLVO, KITpLVO N UItAe. Metafl
OTIOLWVONTIOTE TIEVTE SLASOXIKWY UTTOHAWY UTIAPXEL AKPLRWE ia KOKKLVN, Kia Kitplvn Kal pia pmAe. Metd
oo omoladAMoTe KOKKLVN UMAAQ, n eMOUEVN UNdAa eival kitpvn. Ot umaAeg N2, N20 kat N202 ivatl
npaowves. TLxpwHa eival n urdAa N2021;

(A) Green (B) Red (C) Yellow (D) Blue (E) It is impossible to determine
(A) Npaowvn (B) Kokkivn (C) Kitpivn (D) MmAe (E) Aev pmopei va Bpebetl



