KANGOUROU MATHEMATICS COMPETITION 2021: LEVEL 11-12 / ENINEAO 11-12, (B & [’ AYKEIOY))

1. Paula looks at her weather app that shows the predicted maximum temperatures for the next seven
days, as shown. What does its corresponding graph look like?

H NdoAa kottdlel tnv edappoyn Kopou mou Seixvel TIG MPOPAETIOUEVEG LEYLOTEC DEPUOKPAOIES YLOL TIC
ETOUEVEG ETITA NUEPEG, OnwCe daivetal. NMwg polalel to avtiotowo ypadnua;
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2. How many integers are in the interval (20 —v21,20 + v21)?
Méoot aképatot apBpoti eivat oto dtdotnua (20 — 21,20 + vV21);

(A) 9 (B) 10 (€) 11 (D) 12 (E) 13

3. A cube with edge length 1 is cut into two identical cuboids. What is the surface area of one of these
cuboids?

‘Evag kKUPoC pe unkog akun 1 koBetal oe SUo mavopolotuma KuBoeldr). Mola eivat n enmudpavela evog anod
QUTA Ta KUBOELSN;

(A)3/2 (B) 2 (©)3 (D) 4 (E)5

4. A big square is divided into smaller squares, as shown. A shaded circle is inscribed inside each of the
smaller squares. What proportion of the area of the big square is shaded ?

‘Eva peyAaho TeTpAywVvo XwpLleTol o€ PULKPOTEPA TETPAYWVA, OTIWE dalvetal. Evag oKlaopEVOg KUKAOG elval
TomoBeTNUEVOG 0 KABE €va Ao TA ULKPOTEPA TETPAYWVA. TL TTOCOOTO TOU UEYAAOU TETPOAYWVOU Elval
OKLOOUEVO;

Y
A \ /
(W) 2" (8) = (OF (D)3 (E)%



KANGOUROU MATHEMATICS COMPETITION 2021: LEVEL 11-12 / ENINEAO 11-12, (B & [’ AYKEIOY))

5. After the storm last night the flagpole on our school building is leaning over. Looking from northwest,
its tip is to the right of its bottom point. Looking from the east, its tip is also to the right of its bottom
point. In which direction could the flagpole be leaning over?

Metd tnv katatyida x0e¢ to Bpddu, 0 LoTOG TN onUALlag TOU OXOAElOU LaG Elval AUYLOUEVOC.
Kottalovtag and Bopelobutika, n dxkpn Tou sivat ota S£€Ld Tou KATtw onueiou tou. Kottdlovtog amo ta
QVATOALKA, N AKpN TOU €ival emiong ota 6€€Ld Tou KATW onpelou Tou. Z€ Tola katevBuvon Ba pnopouaoe
va KALVEL 0 LOTOC TNG onuaiag;

(A) (B) (€)

(D) (E)

6. A rectangular sheet of paper has length x and width y, where x > y. The rectangle may be folded to
form the curved surface of a circular cylinder in two different ways. What is the ratio of the volume of the
longer cylinder to the volume of the shorter cylinder?

‘Eva opBoywvio GUALO XapTLOU EXEL LNKOG X KOL TIAQTOG Y, OTIOU X > Y. To opBoywvio prnopel va SumAwBet
ylo VoL OXNUOTIoEL TNV KUPTH €MLdAvVeLa EVOG KUKALKOU KUAIvEpou pe SUo SLtadopeTikolG TPOTIOUG.

Mola sivat n avaloyic Tou 6ykou TOU HaKpUTEPOU KUALVEPOU TTPOG TOV OYKO TOU KovTtUTEPOU KUAIVEpou;

(A) y?: x2 (B) y:x (€)1:1 (D) x:y (E) x2:y?

7. Letx = %. Which of the following numbers is the smallest?

I ' T . I3 ' ' '
Ag unoBéooupe OTLTO X = 5 Molog ard toug mapakdTw apLBuoug gival o UIKPOTEPOC;

(A) x* (B) x? (C) x (D) Vx (E) Vdx

8. How many 3-digit-numbers formed using only the digits 1, 3 and 5 are divisible by 3? You may use digits
more than once.

NMéool 3Pndrotl apBuot oxnpatifovral xpnolponotwvrag povo ta Pndia 1, 3 kat 5 wote va Stapouvtot
He to 3; Mmopeite va xpnowomnotioste ta Yndila neploodtepeg and pia popec.

(A)3 (B) 6 (€)9 (D) 18 (E) 27
9. What is the area of the triangle whose vertices are (p, q), (3p, q) and (2p, 3q), where p,q > 0?

Moto eivat To epuPadd Tou TpLywvou Twv omolwv oL kopudég eival (p, q), (3p, q) xau (2p, 3q),
omoup,q >0

(WEL (B)pq (C)2pq  (D)3pg  (E)4pq
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10. The parabola in the figure has an equationy = ax? + bx + c for somereala, b and c.

Which of the following equations can be an equation of the line in the figure?

H napaBolr oto oxfua éxel pa eiowony = ax? + bx + c yla k&moloug mpaypatikolc a, b kat c.
Mola amo tig akOAouBeg e€lowoelg umopet va eival pia e€lowon tng eubeiag oto oxNua;
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(A)y = bx + ¢ B)y =cx + b Oy =ax + b
D)y = ax + ¢ (B)y =cx + a

11. What proportion of all the divisors of 7! is odd?
Mota avaloyia Twv Statpetwy Tou 7! eival povol;

(A)5 (8)5 ok (D)3 (E)

12.1fA =(0,1) U (2,3) and B = (1,2) U (3,4), what is the set of all numbers of the forma + b
withain Aand b in B?

Eav A = (0,1) U (2,3) ko B = (1,2) U (3,4), mowo eival 1o cUvoAo OAwV Twv aplBpwyv g popdng
a+b peaoctoAkatbotoB;

(A)(1,7) (B) (1,5) U (5,7) (€) (1,3) U(3,7)
(D) (1,3) U (3,5) U (5,7) (E) none of the previous/kavéva amno ta mponyoupeva

13. How many 3 digit natural numbers have the property that by reversing the order of the digits the
number increases by 997

MNooot tpupdlot puoikot aplBpot £xouv tnv SLOTNTA WoTe avilotpédoviag Th oelpd Twv Pndiwv o
aplBuoc avtavetal katd 99;

(A)8 (B) 64 (C) 72 (D) 80 (E) 81

14. The first 1000 positive integers are written in a row in some order and all sums of any three
consecutive numbers are calculated. What is the greatest number of odd sums that can be obtained?
Oumpwrtol 1000 BeTikol akEpalol Eival YPAUUEVOL OE L0 VPO E KATIOLO OELpA KoL Ta aBpolopata
omolovdnmote TPV dtadoxikwv aplBuwyv urtohoyilovtal. Nolog eivat o peyaAUtepog aplBuoc mepLttwy
oBpolopdtwy mou umopouv va Bpebolv;

(A) 997 (B) 996 (C) 995 (D) 994 (E) 993



KANGOUROU MATHEMATICS COMPETITION 2021: LEVEL 11-12 / ENINEAO 11-12, (B & [’ AYKEIOY))

15. A large triangle is divided into smaller triangles as shown. The number inside each small triangle
indicates its perimeter. What is the perimeter of the large triangle?

‘Eva peyalo tplywvo xwpiletol o pkpotepa Tplywva onwe ¢paivetal. O aplBuog péoa os KGO ULKpO
Tpilywvo Seiyvel tnv mepipetpo tou. Mola gival n MePIPETPOC TOU HEYAAOU TPLYWVOU;

™~
N
\\\ i
(A) 682 (B) 697 (C) 703 (D) 1017  (E) none of the previous

16. In the 5x5 square shown the sum of the numbers in each row and in each column is the same.

There is a number in every cell, but some of the numbers are not shown. What is the number in the
square marked with a question mark ?

37O TETPAYWVO 5x5 OMw¢ dpaivetal mapakdtw To dOpolopa Twv aplOuwy os KABe oelpd Kat og KAOe oTtAAN
elvat to (610. Yrdpyel évog aplBuog os kaBe keAi, aAAd pepikol amod toug aplBuoug dev epdavifovral.
Molog elval o aplBUOg 0To TETPAYWVO ToU €XEL TO cUUBOAD ? ;

16 22
20 21 2
25 1
24 5 6
4 ?
(A) 8 (B) 10 (C) 12 (D) 18 (E) 23

17. For a positive integer N we denote by p(N) the product of the digits of N when written in decimal
form. For example p(23) = 2 X 3 = 6. How much is the sum

p(10) + p(11) + p(12)+...+p(99) + p(100) ?

Mo évav Betko aképato N SnAwvoupe pe p (N) To mpoidv Twv Ynoiwv tou N dtav ypddetal o Sekadikn
popdn. Na mapadewypa p(23) = 2 X 3 = 6. Ndoo eivat to aBpolopa

p(10) + p(11) + p(12)+... +p(99) + p(100)

(A) 2025 (B) 4500 (C) 5005 (D) 5050 (E) none of the previous
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18. A piece of string is lying on the table. It is partially covered by three coins as seen in the figure.
‘Eva koppatL oxowi Bploketal oto Tpamnell. KaAUTITETAL EV LEPEL QIO TPLO VOUIopaTO OTWG dalVETAL OTO

oxnua.

Under each coin the string is equally likely to pass over itself like this:
Kdatw amno kabe voulopa to oxovi ivat e€ioou mbavo va epAoceL TOV €AUTO TOU ONWCE AUTO:

X

or like this:
1 oav aUTO:

X

What is the probability that the string is knotted after pulling its ends?
Mota sivat n mBbavotnta va 6ebel to kopdovL petd mou Ba Tpafrfoule Ta AKpa TOU;

(A)3 (8); © (D)2 (E)2

19. A naughty pup grabs the end of a roll of toilet paper and walks away at a constant speed. Which of the
functions in graphs below best describes the thickness y of the roll as a function of the unrolled part x?
‘Eva Atakto KoutdPL apmalel To Akpo VO poAol XopTLOU TOUAAETAC KoL TIEPTIATA LOKPLA e oTaBEepN
taxutnta. Mol amod Tig MaPAKATW YPAPLKEG CUVAPTHOELG TTEPLYPAdEL KAAUTEPA TO TIAXOG Y TOU POAOU WG
ouvapPTNON TOU EETUALYUEVOU TUNMATOC X;
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20. The diagram shows three squares, PQRS, TRVU and UW XY . They are placed together, edge to edge.
Points P, T and X lie on the same straight line. The area of PQRS is 36 and the area of TRVU is 16.
What is the area of triangle PXV?

To Staypappa Seiyvel tpla tetpdywva, PQRS, TRVU kot UWXY. TortoBstolvtal padl, amd dkpn os akpn.
To onueia P, T kaw X Bpiokovtot otnyv idla euBeia ypopun. To eppadd tou PQRS eival 36 kot to ppadd
tou TRVU eivat 16. Moto sival to epPado tou tplywvou PXV;

P 0
"
Y—x
S R 1%
(A)14§ (B)15§ (C) 16 (D)17§ (E) 18

21. The figure shows the graph of a function f:[—5,5] — R. How many distinct solutions does the
equation f(f(x)) = 0 have?

To oxnua deixvel to ypadnua piag ouvaptnong f: [—5,\,5] — R. MNdoeg dladopetikeg AUOELG EXELN
e€lowon f(f(x)) = g;
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(A) 2 (B)4 (C) 6 (D)7 (E)8

22.The numbers 1, 2, 7,9, 10, 15 and 19 are written on the blackboard. Two players alternately delete
one number each until only one number remains on the board. What is the remaining number if the sum
of the numbers deleted by one of the players is twice the sum of the numbers deleted by the other
player?

OLaplBuoi 1, 2,7,9, 10, 15 kat 19 sivol ypappévol otov mivaka. AVo maikteg Staypdadouv evaAAag Evav
0pLOUS £WG OTOU MOPOHELVEL LOVO £vag aplBuog otov mivaka. Molog eival o aplOudc mou Ba peivel edv to
aBpolopa Twv aplBpwy mou Staypdadovral ano evav naiktn eival Suthdolo ano to adbpoloua Twv
oplBuwv mou Slaypdadovral anoé tov Ao naikn;

(A) 7 (B) 9 (C) 10 (D) 15 (E) 19
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23. f(x) is a function of real numbers such that f(x + y) = f(x)- f(y) and f(1) = 2.

i [@ 1@ . e,
What is the value of ) + @ + -t F2020)
f () eivaw pot osuvaptnon mpaypotikwy aplBpwy étot wote f(x + y) = f(x) - f(y) ko f(1) = 2.
' ou LB 1O L f@o2n),
Mol glvail n Tt tou ) +f(2) + +f(2020) ;
(A)O (B) % (C)2 (D)2020 (E) None of the previous/Kavéva amo ta mponyolpeva

24. Five kangaroos named A, B, C, D and E have one child each, named a, b, ¢, d and e. In the first group
photo shown, exactly two of the children are standing next to their mothers. In the second group photo
exactly three children are standing next to their mothers. Whose child is a?

Mévte Koykoupo pe to ovopa A, B, C, D kat E €xouv éva mawdi to kabéva, mou ovoudlovtal a, b, ¢, d kat e.
Ytnv mpwtn opadikn dwroypadio mou paivetal, akplBwg dVo amnd ta matdid oTtéKovtal SimAa oTLg
UNTEPEC TOUG. 2tNn deltepn opadikn dwrtoypadia, akplPwe tpia matdid otékovtal SimAa oTLG UNTEPES
Touc. MNotou eival to matdi a;

(A) A (B) B (C) C (D) D (E) E

25. The solid shown in the next picture has 12 regular pentagonal faces, the other faces being either
equilateral triangles or squares. Each pentagonal face is surrounded by 5 square faces and each triangular
face is surrounded by 3 square faces. John writes 1 on each triangular face, 5 on each pentagonal face
and —1 on each square. What is the total sum of the numbers written on the solid?

To oteped Tou daivetal oTNV EMOUEVN EIKOVA €XEL 12 KAVOVIKEG TIEVTAYWVIKEG E6PEC, EVW OL ANAEG £5pEGC
elval eite loomMAevupa tpiywva eite tetpaywva. Kabe mevtaywvikn £6pa epBANAETAL ATTO 5 TETPAYWVIKEG
£6pec Kal KABe Tpywvikn €6pa meplBAANETOL Ao 3 TETPAYWVLIKEG £6peg. O MNavvng ypdadel 1 o kaOe
TPLYWVLIKN €6pa, 5 og KAOe mevtaywvikn €5pa Kal -1 o KABe TeTpdywvo. Molo gival To GUVOALKO
abpolopa Twv aplBuwy mou YypAadovTal 6TO OTEPEOD;

5—)@
1 — A

l=—> -1

(A) 20 (B) 50 (C) 60 (D) 80 (E) 120
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26. On a circle 15 points are equally spaced. We can form triangles by joining any three of these.

We count two triangles as being the same if they are congruent i.e. one is a rotation and/or a reflection
of the other. How many different triangles can be drawn?

Ye évav KUKAO, Ta 15 onpeia €xouv tnv 6la andotacn. MmopoUpe va oxNUATIOOUHE TpiywvVa EVIVOVTOG
Tpia ano avtd. Yroloyiloupe otL ta SU0 Tpiywva gival ta dla eav ival ioa, SnAadn to €va sival pLo
nieplotpodn f/kat avravakiaon tou dAou. Moéca SladopeTikd Tpiywva prmopolv va oxeSlootouy;

/

e e

(A) 19 (B) 91 (C) 46 (D) 455 (E) 23

27. A triangle ABC is divided by two transversals, as shown. The areas of the smaller triangles are 1, 3 and
3. What is the area of the original triangle?

‘Eva tplywvo ABC Statpeital pe 800 eyKApOoLeS, OMwG daivetal. Ta eUPadd Twv UKPOTEPWY TPLYWVWV
elvat 1, 3 kat 3. Moo eival to euPado Tou apyLkoU TPLYWVOU;

B C

(A) 12 (B) 12.5 (C) 13 (D) 13.5 (E) 14
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28. OP and 0Q are plane mirrors inclined at an acute angle. A ray of light XY parallel to QO strikes the
mirror OP atY, is reflected and then hits the mirror OQ is then reflected and hits the mirror OP and is
then reflected and strikes the mirror OQ at R right angles, as shown. The distance OR is 5 cm.

If the ray XY is d cm from the mirror 0Q, what is the value of d?

Ta OP kat 0OQ eival kaBpédteg kekAlpévol og ofeia ywvia. Mia aktiva dwtdg XY mapdAAnin pe to QO
XTUTIA Tov KaBpédtn OP oto Y, avtavakAdtot kot £Telta XTUTtd Tov Kabpédtn OQ Kot LETA avTavaKAATaL
KalL XTUTIA Tov KaBpédtn OP Kal ot cuvexela avakAATal Kot XTumd tov kaBpédtn OQ oto R os opBEg
ywvieg, onwg ¢aivetat. H amdéotaon OR eivatl 5 cm. Eav n aktiva XY gival d cm and tov kaBpédtn 0Q,
Tola eivat n T tou d;
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_ /
- -~ f/ d
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,’/ g \\\\ /
i 1 R ]
(A) 4 (B)4.5 (C)5 (D) 5.5 (E) 6

29. Let M (k) be the maximum value of [4x2 — 4x + k| for x in the interval [—1,1]. If k can be any real
number, what is the minimum possible value of M (k)?

Ac untoBécoupe 6tLTo M (k) eivaw n péylotn tun [4x? — 4x + k| yua x oto Sidotnua [-1,1]. Edv to k
UTTOPEL va elvail OTIOLOGONTIOTE MPAYHOTLKOC aplBuog, mola ival n eAdaylotn dSuvatn tun tou M (k);

(A) 4 (B) 9/2 (€)5 (D) 11/2 (E) 8

30. A certain game is won when one player gets 3 points ahead. Two players A and B are playing the game
and at a particular point, A is 1 point ahead. Assuming each player has an equal probability of winning
each point, what is the probability that A wins the game?

‘Eva ouykekpLuEVo TatyvidL kepdiletal otav £vag maiktng kepSilel pe 3 movroug Stadopd. Avo Taikteg A
Kol B mailouv to matyvidl kal og €va CUYKeKPLEVO onielo, o A eival 1 BaBuo punpootd. Yrnobétovrag otL
0 kaBe maiktng €xeL tnv dla bavotnta va kepdioel kaBe movto, mola elvat n mBavotnta 6tLo A Ba
KEPSLOEL TO TTaALXVIOL;

(A)5 (8)= ok (D) (E)2



