KANGOUROU MATHEMATICS COMPETITION 2021: LEVEL 7-8 / EMIMEAO 7-8 (A’-B’ TYMNAZIOY)

1. Which of the following symbols for signs of the Zodiac has an axis of symmetry?
Moto amnd ta akoAouBa cupBoAa Zwdiwv €xeL atova cUPPETPLOG

@
&
®

Capricorn

2. The figure shows three concentric circles with four lines passing through their common centre.
What percentage of the figure is shaded grey?

H elkdva Seiyvel Tpelc opdKeVTPoUG KUKAOUC He TEooepelg eVBeiec va tepvoUv omtd TO KOLVO TOUG
KEVTpo. MoLo TOCOOTO TOU OXNUATOC Eival OKLACUEVO YKPILo;

(A) 30% (B) 35% (C) 40% (D) 45% (E) 50%
20-21
i e
3. What is the value of 0Tl
, , 20-21
Mota eival n aio tou Tror21’
(A) 42 (B) 64 (C) 80 (D) 84 (E) 105

4. How many four-digit numbers have the property that their digits, from left to right, are
consecutive and in ascending order?

Néoot tetpadndlot apdpoi £xouv Tnv 8LGTNTA OToL TA PNdia Touc, amod aplotepd mpocg ta deLd,
eivat Stadoyika kal o avéovoa oelpa;

(A)5 (B) 6 (C) 7 (D) 8 (E) 9
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5. When the five pieces shown are fitted together correctly, the result is a rectangle with a calculation
written on it. What is the answer to this calculation?

Otav ta mévte Koppatia mou epdavifovral eival cwotd evwpéva, To amotédeopa eival évo opboywvio
HE évav UTtoAOYLoPO ypapévo og auTo. Mola sival n amdvinon og autdv Tov UTIOAOYLOUO;

2]q0p[2pqlqp

(A) —100 (B) —8 (C)-1 (D) 199 (E) 208

6. Each of the five vases shown has the same height and each has a volume of 1 litre. Half a litre of
water is poured into each vase. In which vase would the level of the water be the highest?

KaBe éva amo ta nmévie Bala mou mapouatalovrat £xouv to 8lo UPog kot To Kabéva €xeL Oyko 1
Aitpo. Moo Aitpo vepou xuvetal os kKaBe Balo. Moo Palo Ba £xel to uPnAdtepo eminedo vepou;

(A) (B) @ (C) @ (D) Q (E) i

7. A student correctly added the two two-digit numbers on the left of the board and got the answer 137.
What answer will he get if he adds the two four-digit numbers on the right of the board?

‘Evag pabntng mpdobeoe cwotd toug Suo Suhrdlouc aplbBuolc oTa apLloTEPA TOU TIVaKO KoL TIPE TNV
andvtnon 137. Tt anavtnon 6a Aapel av npocBéoel Toug dUo tetpadrdlouc aptbBuolg ota Se€La Tou
niivaka;

(A) 13737 (B) 13837 (C) 14747 (D) 23737 (E) 137137
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8. A 3x3x3 cube is made from white, grey and black 1x1x1 cubes, as shown in the first diagram.

The other two diagrams show the white part and the black part of the cube.

Which of the following diagrams shows the grey part?

‘Evac kUPoc 3x3x3 kataokevualetat ard AeukoUg, ykpilouc Kal pavpoug kUBoug 1x1x1, onwe
daivetal oto mpwto Staypappa. Ta ala Svo Staypdppato Seiyvouv to AeUKO Kot TO HaUpo PEPOG
Tou KUBou. Nolo amo ta napakdtw Slaypappota deixvel To ykpilo Hépog;

(A)

(E)

9. A bike lock has four wheels numbered with the digits 0 to 9 in order. Each of the four wheels is
rotated by 180° from the code shown in the first diagram to get the correct code. What is the
correct code for the bike lock?

Mta KAELSapLA TTOSNAGTOU £XEL TEGOEPLC TPOXOUC aplBunuévouc pe ta Pndia 0 £éwg 9 otn osLpa.
KaBe évag amno Toug téaoeplg TpoxoUG eploTpedetal katd 180 ° and tov Kwdiko Tou daivetal oTo
TPWTO SLAYPOUA VLA VA TIAPEL TOV CWOTO KWALKO. MoLog elval 0 cwoTog KWSLKOS yla TNV KA apLd
nodnAdrtou;

=== === v | e[ o [ | === H=I=1E=]
0]/8][1]l5] 1glof3s] [1]fol[7]2 [4ligllol2] _ [8]4|3]e]
(A) === (B) E=1=1=1 (C) E==IE= (D) E=EIEIE (E) =EI=1=IE=
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10. Byron is 5¢cm taller than Aaron, but 10cm shorter than Caron. Darren is 10cm taller than Caron,
but 5cm shorter than Erin. Which of the following statements is true?

O BUpwvag sival 5cm PnAdtepog amnd tov ANEEN, oAAd 10cm Kovtotepog armd tov Kwaota. O Ntévng
elvat 10 ekatootd PnAdtepoc amo tov Kwota, oAAA 5 ekatootd kKovioTepog amo tov Epikko. Mota
ard ¢ akoAovBec SnAwoelg LoyVEL;

(A) Aaron and Erin are equal heights
(B) Aaron is 10cm taller than Erin
(C) Aaron is 10cm shorter than Erin
(D) Aaron is 30cm taller than Erin
(E) Aaron is 30cm shorter than Erin

(A) O AN€Enc ka o Eppikog €xouv loo Uog

(B) O AAEENG elval 10cm YnAdtepocg amno tov Eppiko
(C) O ANEENnc elvat 10cm kovtdtepog amo tov Eppiko
(D) O AAEENC gival 30cm PnAdtepog amod tov Eppiko
(E) O AN€ENG elvat 30cm kovtotepog amd Tov Eppiko

11. A rectangular chocolate bar is made of equal squares. Neil breaks off two complete strips of squares
and eats the 12 squares he obtains. Later, Jack breaks off one complete strip of squares from the same
bar and eats the 9 squares he obtains. How many squares of chocolate are left in the bar?
Mta opBoywvia prapa cokoAdtog amoteAeital ano ioa tetpaywva. O Nikog ondel SUo ANPeL; Awpibeg
TETPOYWVWV KOl TPWEL Ta 12 TeETpAywvVa 0oKoAATaC. Apyotepa, o ldkwPog éomace pia mARpn Awpida
TETPOYWVWV ATO TNV (LA UmApol KAl TPWEL TOL 9 TETPAYWVA TIOU AmoKTA. MNooa TETpAYWVA COKOAATAS
OTOUEVOUV OTN UTIAPQ;

(A) 72 (B) 63 (C) 54 (D) 45 (E) 36

12. A jar one fifth filled with water weighs 560 g. The same jar four fifths filled with water weighs
740 g. What is the weight of the empty jar?

‘Eva BAZo e TO Eva TEUNTO YEUATO e vePO Tuyilel 560 g. To (6o Balo, Ta TEooepa MEUTTTA lval
vepata pe vepod fuyilel 740 g. Molo eival to Bapog tou adelou Balou;

(A) 60 g (B)112 g (C)180g (D) 300 g (E) 500 g

13. The area of the large square is 16 cm? and the area of each small square is 1 cm?.

What is the total area of yellow flower?

H emubdvela tou peydhou TeTpaywvou sival 16 cm? kat n emiddvela KAOe pikpol TeTpaywvou eivat 1 cm?.
Mota gival n ouvoAikn €ktaon tou Kitplvou AouAoudiou;

(A) 3 cm? (B) % cm? (C) 4 cm? (D) % cm? (E) 6 cm?
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14. Costa is building a new fence in his garden. He uses 25 planks of wood, each of which are 30 cm
long. He arranges these planks so that there is the same slight overlap between any two adjacent
planks. The total length of Costa's new fence is 6.9 metres. What is the length in centimetres of the
overlap between any pair of adjacent planks?

O Kwotoc xtilel évav véo dpaKTn oTov KATo Tou. Xpnotpomnolel 25 cavideg EUAou, kaBepia amo Tig
ormoleg €xel prkog 30 cm. TOKTOMOLEL AUTEC TIG CaVISEG £TOL WOTE VA UTTAPYXEL N LBLaL LK
erukaAuPn petafl onowwvdnnote dU0 yeltovikwy cavidwv. To CUVOALKO KOG TOU VEOU GpaxTn
elvat 6,9 pétpa. Molo elval To UAKOG 0 EKATOOTA TNG ETUKAAUYNG LeTafU omoloudnmote {eUyoug
YELTOVLKWYV oavidwv;

| ] .« . e | I
I | I— I
(A) 2.4 (B) 2.5 (€) 3 (D) 4.8 (E) 5

15. Five identical right-angled triangles can be arranged so that their larger acute angles touch to form
the star shown in the diagram. It is also possible to form a different star by arranging more of these
triangles so that their smaller acute angles touch. How many triangles are needed to form the second
star?

Mévte mavopoLlotuna opBoywvia TPlywva Umopolv va TonoBeTnBoUV £T0L WOTE oL HEYOAUTEPEG OEEleg
YWVIEG TOUG va ayyiouv yla va oxnuatioouv To aotépl mou daivetal oto Staypappa. Eival emiong
Suvato va oXNUATLOTEL €va SLaPOPETIKO ACTEPL, TOTIOBETWVTAG TIEPLOCOTEPA ATO QUTA TA TPlywva, £T0L
WOoTE va ayyilouv TI¢ LKPOTEPEG 0&eleg ywvieg Toug. Nooa Tpiywva xpetalovtal yla va oxnuaticouv to
SeUTEPO QOTEPL,

(A) 10 (B) 12 (C) 18 (D) 20 (E) 24

16. Five squares are positioned as shown. The small square indicated has area 1. What is the value of h?
Mévte TeTpaywva TomobeTolvtal Omwe paivetal. To HULKPO TETPAYWVO TIOU UTIOSELKVUETAL €XEL EUPBaSO 1.
Mota eivat n T tou h;

(A) 3 (B) 3.5 (C) 4 (D) 4.2 (E) 4.5
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17. There are 20 questions in a quiz. Each correct answer scores 7 points, each wrong answer scores —4
points, while each question left blank scores 0 points. Eric took the quiz and scored 100 points. How many
guestions did he leave blank?

Yridpxouv 20 epwtAoEeLg o€ £va Kouil. KaBe owotr amdvtnon sivat 7 movtoug, kaBe AavOaopuévn andvtnon
glvat -4 movroucg, evw KAOe kevr andvtnon eivat 0 movTouc.

O Eppikog mrpe to kouil kat tetuyxe 100 ovtout. Mooeg epwTHOEL; AdNnOE KEVEG;

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

18. A rectangular strip of paper of dimensions 4x13 is folded as shown in the diagram. Two
rectangles are formed with areas P and Q where P = 2Q. What is the value of x?

Mta opBoywvia Awpida xaptiol Staotdoswy 4x13 Suthwvetal Onw¢ GALVETAL OTO SLAYPOUAL.
Avo opBoywvia oxnuatilovral pe meploxeg P kat Q omou P = 2Q. Mota ival n TN tou X;

13

o

(A) 5 (B) 5.5 ()6 (D) 6.5 (E) 42

19. A box of fruit contains twice as many apples as pears. Christy and Lily divided them up so that
Christy had twice as many pieces of fruit as Lily. Which one of the following statements is always
true?

‘Eva kouti pe ppouta mepléxel Suthaota pnAa amno otL axAadia. H Kpiotn kat n Ailn ta xwploav €tot
wote n Kpiotn eixe duthdoia koppdtia ppoutwy amod tn AtAn. Mol amod TG mapakatw SNAWOCELG
LoXVEL TAVTQ;

(A) Christy got at least one pear/ H Kplotn mrpe touhdylotov évo oxAadL.

(B) Christy got twice as many apples as pears/ H Kplotn mpe Suthacio pnAa amod otL axhadia.

(C) Christy got twice as many apples as Lily/ H Kplotn nipe Suthactio phAa amd tn Ain.

(D) Christy got as many apples as Lily got pears/ H Kpiotn nirjpe tdéoa pnia éca axAdadia tipe n Aikn.
(E) Christy got as many pears as Lily got apples/ H Kpiotn mrpe toéoa ayxAadia 6ca piAo mipe n Ain.



KANGOUROU MATHEMATICS COMPETITION 2021: LEVEL 7-8 / EMIMEAO 7-8 (A’-B’ TYMNAZIOY)

20. Three villages in UK are connected by paths as shown. From Downend to Uphill the detour via
Middleton is 1km longer than the direct path. From Downend to Middleton the detour via Uphill is
5km longer than the direct path. From Uphill to Middleton the detour via Downend is 7km longer than
the direct path. How long is the shortest of the three direct paths between the villages?

Tpila xwpltd oto HB cuvééovtal pe povomatia onwe ¢aivetat. Ano to Downend £wg to Uphill n
napakopPn péow Middleton eivat 1 xIAOpUETPO peyaAUTepn amod Thv ansubeiag Stadpoun.

Ano6 to Downend oto Middleton n mapakapdn péow Uphill eival 5 xtAopeTpa peyaAltepn amno tnhv
aneuBeiog Stadpoun. And to Uphill £wg to Middleton n mapakaudn péow Downend eivatl 7
XALOUETPpA peyaAUTepN amo tnv ansuBeiag Stadpopr). Mooa YIMOUETPA ELvaL TO TILO KOVTLVO Ao T
Tpla aneuBeiag LOVOTIATIO LETALY TWV XWPLWVY;

Middleton

= A =2
| Downend P~
(A) 1km (B) 2km (C) 3km (D) 4km (E) 5km

21. In a particular fraction the numerator and denominator are both positive. The numerator of this
fraction is increased by 40%. By what percentage should its denominator be decreased so that the
new fraction is double the original fraction?

Y€ £V0L GUYKEKPLUEVO KAAOWO O aplBUNTAC KOl O TTOPOVOUAOTHG elvat kat ot Vo Betikol. O
apLOuNTAG autol tou KAAouatog avfavetal katd 40%. Me Tolo TOC0oTO MPETEL va elwBel o
TLAPOVOLLOOTAC TOU £TOL WOTE TO VEO KAAOUA va gival SUTAAGLO Ao To apXLlKO KAACUQ;

(A) 10% (B) 20% (C) 30% (D) 40% (E) 50%

22. With 10 identical balls we build a triangular pyramid, as shown. Each ball has one of the

letters A, B, C, D and E on it. There are 2 balls for each letter. The picture shows three side views of
the pyramid. What is the letter on the ball with the question mark ?

Me 10 (61eg undAeg xtiloupe pia TpLYwVIKA TUpapida, onwe paivetal. Kabe pundAa €xel éva amno ta
vpaupoata A, B, C, D kat E og auto. Yrdpxouv 2 UMAAeg yia kaBe ypappa. H ewova deixvel

TPELC MAEUPLKEG OYELG TNG mMupapibag. Molo elval To ypAupa TG UNAAaG Ue To cUUBoAO ? ;
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23. The 6-digit number 1ABCDE is multiplied by 3 and the result is the 6-digit number ABCDE1.
What is the sum of the digits of this number?

O 6YnodLoc aplbudc 1ABCDE moMamAaotaletal i 3 kot To amotéAeopa ival o 6rdLog aplOpoc
ABCDE1. Moo eival to dBpotopa twv Pndiwv auvtol tou aplbpou;

(A) 24 (B) 27 ()30 (D) 33 (E) 36

24. A box contains only green, red, blue and yellow counters. There is always at least one green
counter amongst any 27 counters chosen from the box; always at least one red counter amongst any
25 counters chosen; always at least one blue amongst any 22 counters chosen and always at least
one yellow amongst any 17 counters chosen. What is the largest number of counters that could be in
the box?

‘Eva kout( mepLEXEL LOVO TIPACLVO, KOKKLVO, UTTAE KaL KITPLVO HETPNTH. YTIAPXEL TAVTA TOUAAXLOTOV
€VOLG TIPACLVOC LETPNTNG LETALY TWV 27 LETPNTWV TIOU ETUAEYOVTAL AITO TO KOUTL, TIAVTA TOUAAXLOTOV
£VOIC KOKKLVOG LETPNTNG LETAEY OTOLOVEATIOTE 25 PETPNTWY MOV ETUAEYOVTAL, TTAVTA TOUAQXLOTOV
£volg UMAe PeTafL OTOLOVOATIOTE 22 ETPNTWY TTOU ETUAEYOVTAL KL TTAVTA TOUAGXLOTOV £vag KITpLvog
petafl omolovénmote 17 petpntwy mou emiAéyovral. Molog ival o peyaAltepog aplOpdg LETpNTWY
mou Ba prmopovcav va eival 6To KouTti;

(A) 27 (B) 29 (C) 51 (D) 87 (E) 91

25. A soccer ball is made of white hexagons and black pentagons, as seen in the picture. There are a
total of 12 pentagons. How many hexagons are there?

Mtua urtada modoodaipou amoteAeital and Aeukad eaywva Kal pavpa IevTaywva, onwe gpaivetat
oTNV €KOVaA. YIIApXouV cUVOoALKA 12 mevtaywva. Nooca e€aywva uTtapxouy;

n 7

(A) 12 (B) 15 (C) 18 (D) 20 (E) 24
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26. 2021 coloured kangaroos are arranged in a row and are numbered from 1 to 2021. Each
kangaroo is coloured either red, grey or blue. Amongst any three consecutive kangaroos, there are
always kangaroos of all three colours. Bruce guesses the colours of five kangaroos.

These are his guesses:

Kangaroo 2 is grey;

Kangaroo 20 is blue;

Kangaroo 202 is red;

Kangaroo 1002 is blue;

Kangaroo 2021 is grey.

Only one of his guesses is wrong. What is the number of the kangaroo whose colour he guessed is
incorrect?

2021 XpWHOTLOTA KOYKOUPO €lval SLATETAYUEVA OTN OElpa Kot aplBpouvtal and to 1 éwg to 2021.
KaBe kaykoupod €XEL XpWLLO KOKKLIVO, YKPLLO 1 UIAE. METAEU TPLWV SLAdOXIKWY KAYKOUPO, UTIAPXOUV
TIAVTA KAyKOUPO KOl TWV TPLWV XPWHATWY. O MTpoug HAVTEYPE Ta XPWHATA TWV TIEVTE KAyKoUpo.
AUTEC gival oL tpoBAEY LG TOU:

To Kaykoupo 2 sival ykpido.

To kaykoupo 20 sival pAe.

To kaykoupo 202 sival KOKKLVO.

To kaykoupo 1002 sival umAe.

To kaykoupo 2021 sival ykpido.

Movo pia amd tic mpoPAéPelg tou eivat Aaboc. Molog eival o aplBUdC Tou Kaykoupod Tou omoiou To
Xpwpo mou mpoPAede ntav Adbog;

(A) 2 (B) 20 (C) 202 (D) 1002 (E) 2021

27.A3 X 4 X 5 cuboid consists of 60 identical small cubes. A termite eats its way along the
diagonal from P to Q. This diagonal does not intersect the edges of any small cube inside the cuboid.
How many of the small cubes does it pass through on its journey?

Eva 3 x 4 x 5 kuPoeldég amoteAeitat ano 60 mavouoldTuUToug UikpoUg KUBouG. Evag Tepuitng TpwelL
KATA koG tng Staywviou amod P éwg Q. Auth n Slaywviog 6V TEUVEL TIG AKMEG OTIOLOUSATIOTE
ULKPOU KUPBoU péoa oTo KUBOELSEG. ATtO TOOOUC IKPOUC KUBoUC epva oTo TagidL Tou;

P

(A) 8 (B)S (C)10 (D) 11 (E) 12
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28. In a town there are 21 knights who always tell the truth and 2000 knaves who always lie.
A wizard divided 2020 of these 2021 people into 1010 pairs. Every person in a pair described the other
person as either a knight or a knave. As a result, 2000 people were called knights and 20 people were
called knaves. How many pairs of two knaves were there?

Je pa OAN umadpyxouv 21 wmoteg mou Afve mavta thv aAnBsla kot 2000 AMATEWVEG TTOU TTAVTA
Pevdovral. Evag payog xwpilel toug 2020 amo ta 2021 dtopa og 1010 {euydpla.

KaBe datopo o éva {euydpt mepléypae To AAAO GTOUO €ITE WG UTMOTN ELTE WG AMATEWVA.

Q¢ anotéleoua, 2000 GTOA OVOUACTNKAVY LTMOTEG KAl 20 ATOUA OVOUAOTNKOV OITATEWVEG.

NMéoa {evyn AMATEWVWVY ATOV EKEL;

(A) 980 (B) 985 (C) 990 (D) 995 (E) 1000

29. In a tournament each of the six teams plays one match against every other team.
In each round of matches, three take place simultaneously. A TV station has already decided which match
it will broadcast for each round, as shown in the diagram. In which round will team D play against team F?
Y€ £val TOUPVOU A KABE pia armo TG £€L opadec mailel Evav aywva evavtiov kabe aAng opadoc.

Y& KABe yUpPO ayWVWY, TPELG AYWVEC TIPOYLATOMOLOUVTAL TAUTOXpoVa. Evag TNAEOMTIKOG oTaBpog £XEL
nén anodaociost molov aywva Bo petadidel yia kabe yUpo, Onwg daivetol 6To SLaypappa.

Ye molo yupo Ba naifel n opdda D evavtiov Tng opadog F;

1 2 3 4 5
A-B|C-D|A-E|E-F|A-C

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

30. The diagram shows a quadrilateral divided into four smaller quadrilaterals with a common vertex
K. The other labelled points divide the sides of the large quadrilateral into three equal parts.
The numbers indicate the areas of the corresponding small quadrilaterals. What is the area of the
shaded quadrilateral 2 ?

To SLdypappa Seixvel €va TETPATIAEUPO XWPLOUEVO OE TECOEPA UIKPOTEPA TETPATTAEUPA LIE L0 KOLVA
kopudn K. Ta Ao emonpoopéva onpeia xwpilouv TIc MAEUPEC TOU LEYAAOU TETPATIAEUPOU O Tpla
loa pépn. OL aplBpotl urmtodelkviouv Ta epUBada Twv AvTioTOX WY ULKPWVY TETPATTAEUPWV.

Moto eivat to epBadd TOU OKLAGUEVOU TETPATAEUPOU E TO GUMBOAO 2 ;

(A) 4 (B)5 (€)e (D) 6.5 (E)7
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