KANGOUROU MATHEMATICS COMPETITION Student
Level 11-12

3 point problems - 8¢para 3 povadwv

1. If you take a numberof 1 x 1 x 1 cubesoutofa5x 5x 5 cube, you end up with a
solid figure consisting of columns of the same height, which stand on the same ground
plate (see figure). How many small cubes were taken out?

Av apaipgoeic eva apiBpd and 1 x 1 x 1 kUBoucano éva 5 x 5x 5 KUBO, KATAANYEIG

0€ €va oTePed E KOAOVEG Tou 10iou UWOUC, o1 onoiec aTekovTal aTnv idia Baon (BAEne
oxnua). MNoocor pikpoi KUBoI apaipednkav;

(A) 56 (B) 60 (C) 64

(D) 68 (E) 80

2. Today is Carla's, Emilie's and Lilia's birthday. The sum of their ages is now 44.
What will the sum of their ages be the next time it is a two-digit number with two equal
digits?

>Auepa eival Ta yeveBAia Tng Carla's, Tng Emilie's kai Tn¢ Lilia's. To aBpoiopa Twv
NAIKIQV Toug gival Twpa 44. Molo Ba ival To aBpoioua TwV NAIKIOV TOUG TNV ENOMEVN
popa nou Ba eival diYnpiog aplBuog pe duo idla wneia;

(A) 55 (B) 66 (C) 77 (D) 88 (E) 99

3. Ifal = % what is the value of a=3? ?

Av a? =% rnoia n TiunA Tou a=3P ?
(A) (B) 8 (C) -8 (D) 6 (E)

4. There are 48 balls placed into three baskets of different sizes. The smallest and the
largest basket contain together twice the number of balls that the middle one contains.
The smallest basket contains half the number of balls of the middle one. How many
balls are there in the largest basket?

Ynapyouv 48 unalec TonoBeTnUEVEG O Tpia KaAaBia SIaPOPETIKWV peyebwv. To
MIKPOTEPO Kal TO PEYAAUTEPO KAAABI nepiexouv padi dINAACIEG PNAAEC anod TIG UNAAEG
OTO PEOaiou HeyEBOUG KaAabI. To HIKPOTEPO KAAABI NEPIEXEI TIC MIOEG MNAAES and To
HEoaio kaAdBI. MoOoec PNAAEC UNAPYOUV OTO PEYAAUTEPO KAAGOI;

(A) 16 (B) 20 (C) 24 (D) 30 (E) 32
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22014 _ 52013

(A) 22011 (B) 22012 (C) 22013 (D) 1 (E) 2

6. Which of these expressions does not contain b + 1 as a factor?
Moia ano TIG NapaocTAcelG Oev NEPIEXEI TO b + 1 WG NAPAyovTa;

(A) 2b + 2 B)b -1 (C)b*+b (D)—-1—b (E)b*+1

7. How many digits long is the result of the multiplication: (222)> - (555)2?
Anod nooa yneia anoTeAsiTal o apiBPUOG Tou YIVOUEVOU (222)5 - (5°%)2 ;

(A) 22 (B) 55 (©) 77 (D) 110 (E) 111

8. Handsome Harry has a secret email account that only four friends know. Today he
received 8 emails in that account. Which of the following is certainly true?

O OpopPOC Harry €xel éva PUOTIKO Aoyaplaopo nAeKTpovikou Taxudpopeciou(email) Tov
onoio yvwpifouv Povo 4 @ilol Tou. Znpepa nnpe 8 email oe auto Tov Aoyapiacyod. Moio
ano Ta nio kKAaTw gival giyoupa owaTo;

(A) Harry received two emails from each friend.
O Harry nnpe duo email anod Tov kabe giko Tou.
(B) Harry cannot have received eight emails from one of his friends.
O Harry dev pnopei va nnpe oktw email anod éva and Toug PiAoug Tou.
(C) Harry received at least one email from each friend.
O Harry nnpe TouAdxioTo €va email ano Tov kabe giko Tou.
(D) Harry received at least two emails from one of his friends.
O Harry nnpe TouAdxioto dU0 gualA ano éva ano Toug PpiAoug Tou.
(E) Harry received at least two emails from two different friends.
O Harry nnpe TouAdaxioto dUo email and dUo dlIaPopeTIKOUG PIAOUG TOU.

9. Two identical cylinders are cut open along the dotted lines and glued together to form
one bigger cylinder - see figure. What can you say about the volume of the big cylinder
compared to the volume of one small cylinder?

AU0 id101 KUAIVOpPOI KOBOVTAI KATA KOG TWV JIAKEKOUUEVWY YPANHWY Kal KOAoUvTal
padi yia va KaTaokeuaaoTei £vag PeyaAUTePOG KUAIVOPOG. Ti UNOPEIG va NeIg yia ToV OYKO
TOU Peydhou KUAivOpou og oUYKPION E TOV OYKO €VOG HIKPOU KUAIVOpoU;

C Yy (A) It has twice the volume
‘Exel OInAAcIo Oyko.
_— (B) It has 3 times the volume.
'Exel TpInAdcio oyko.
D T (C) It has = times the volume.

‘Exel N QOpEG ToV OYKO.
(D) It has 4 times the volume.
'Exel 4 QopeG TOV OYKO.
(E) It has 8 times the volume.
'Exel 8 popeC Tov Oyko.
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10.

In the number 2014 the digits are different and the last digit is greater than the sum of
the other three digits. How many years ago did this occur the last time?

>Tov apiBuo 2014 Ta ynoeia gival dIaPopETIKA Kal TO TEAEUTAIO Wnpio ival JeyaAUTEPO
ano To abpoiopa Twv AMNwV TpIwv Yneiwv. Mpiv néoa xpovia EavacuveRnke auTo;

(A) 5 (B) 215 (C) 305 (D) 395 (E) 485

\ 4 point problems - 8¢paTa 4 povadwv

11.

12.

The size of a rectangular boxisa x b x ¢, witha < b < c. If you increase a or b or
¢ by a given positive number, the volume of the box also increases. In which of the
following cases is the increase of the volume of the box the greatest?

To peyeBog evog opBoywviou KouTiou €ivala X b X ¢, Mea < b < c. Av au&noeig To
a N 7o b | TO ¢ PE €&va oTaBepd BETIKO apiBPO, o OyKoG ToU KouTIoU au&aveTal eniong.
>€ nola nNePINTwWon ano TIC Mo KATw n al&non Tou OyKou ToU KOUTIoU €ival JEYIOTN;

(A) If you increase a - Av au&€noeic To a
(B) If you increase b - Av au&noeic To b
(C) If you increase ¢ - Av au€noeig 1o ¢
(D) The increase of the volume is the same in A), B), C)
H aU&non Tou dykou eivai n idia ata A), B), C).
(E) It depends on the values of a, b, ¢ - EEapTaTal ano Ti¢ TIHEG TWV a, b, c.

In a football match, the winner gets 3 points, the loser gets 0 points, while in the case
of a draw, each team gets 1 point. Four teams, A, B, C, D, take part in a football
tournament. Each team plays three games: one against each other team. At the end of
the tournament team A has 7 points and teams B and C have 4 points each. How
many points does team D have?

2€ £va aywva nodoo@aipou, 0 VIKNTAG naipvel 3 Jovadeg, o Xapévog naipvel 0 Jovadeg,
EVW O€ NepInNTwon IoonaAiag n kabe opada naipvel 1 povada. TEGCEPEIG OpAdEG A, B,
C, D, naipvouv PEPOC o€ €va NpwTabAnua nodoogaipou. H kabe opada nailel Tpia
naixvidla: n KAbe pia PE TIC AAAEG OUAdES. 2TO TEAOG TOU NPpwTABARUAToC n opdada A
EXEl 7 YOVADEG Kal O OPAdEC B Kal C €XOUV ano 4 Hovadeq n kabe pia. Nooeg Povadeg
€X€l N ouada D;

(A) 0 (B) 1 (C) 2 (D) 3 (E) 4
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13.

14.

15.

16.

The radii of two concentric circles are in proportion 1 : 3. AC is a diameter of the big
circle; BC is a chord of the big circle which is tangent to the smaller; and the length of
AB is 12. Then the radius of the big circle is:

O1 akTIVEG dUO OPOKEVTPWV KUKAWV £xouv Aoyo 1 : 3. H AC eival n SIGUETPOG ToU

heyaAlou KUKAou. H BC gival Xopdr) Tou JeyaAou KUKAOU Kal EpanTOHEVN OTO HIKPO
KUKAO. To UnKog TNG AB €ival 12. H akTiva Tou JeyaAou KUKAOU givai:

C
(A) 13 (B) 18 (C) 21

(D) 24 (E) 26

How many triples (a, b, c) of integers with @ > b > ¢ > 1 satisfy =+ +7 > 1?
Mooeg TpIadec akepaiwv (a,b,c) Y€ a > b > ¢ > 1 Ikavonolouv To %+%+% >1;
(A) none — kapia B)1 (©) 2 (D) 3

(E) infinitely many - aneipeg

a, b, c are non zero numbers and n is a positive integer. It is known that the numbers

(_2)2n+3a2n+2b2n—163n+2 and (_3)2n+2a4n+1b2n+5C3n—4 have the same Sign.
Which of the following is definitely true?

Ol a, b, ¢ €ival un pPndevikoi apiBpoi kai n gival BeTIKOG akepalog. Eival yvwaTo oTi ol
apibyoi

(—2)21+3g2n+2p 2013042 yqp (—3)2n+2gantlp2n45.3n—4 gyouy To 510 NPOONO.
Moio and Ta nio KATw €ival oiyoupa owoTo;

(Aa > 0 B)bh>0 (Qc>0 @a<0 (Eb<O0

Six weeks have n! seconds. n =?
'E€1 BOopAdeG Exouv n! dEUTEPOAENTA. n =;

(A) 6 (B) 7 (C) 8 (D) 10 (E) 12
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17. The vertices of a cube are numbered 1 to 8 in such a way that the result of adding the
four numbers of the vertices of a face is the same for all faces. Numbers 1, 4 and 6 are
already set on some vertices as shown. What is the value of X?

O1 KOPUPEC £VOC KUBOU apiBuouvTarl 1 péxpl 8 e TETOIO TPONO WOTE TO ANOTEAECUA
npooBeonC TwV TECOAPWV APIBUWV TWV KOPUPWV KIag £dpag €ival To id1o yia OAEC TIG
€dpec. O1 apiByoi 1, 4 kal 6 €xouv NdN TonoBeTNOEI 0 KANOIEC KOPUPEC ONWC PaiveTal.
Moia n Tipn Tou X;

(A)2 (B)3 @5

(D) 7 (E) 8

18. The label on a package of cream cheese reads: 24 % total fat. The same label also
reads: 64 % fat in dry matter. What is the percentage of water in this cheese?

H eTIkETa 0€ €va NAKETO PE TUpPi Kpepa deixvel : 24% auvoAikoU Ainouc. H idia eTIkETa
Oeixvel eniong: 64% Ainoucg o€ &Enpn Hop@n. Molo €ival To N0GOOTO VEPOU OTO TUPI AUTO;

(A) 88 % (B) 62.5 % (C) 49 % (D) 42 % (E) 37.5 %

19. Line L passes through the vertex A of a rectangle ABCD. The distance from point C to L
is 2, and the distance from point D to L is 6. If AD is twice AB, find AD.

H euBeia ypappun L nepva and tnv kopuPn A evog opboywviou ABCD. H anoéoTacn Tou

onueiou € and Tnv €ubeia L €ival 2, kai n anooTacn Tou onueiou D and Tnv eudesia L
eival 6. Av n AD eival din\aoia TnG AB, va Bpebei n AD.

L
/ (A) 10 (B) 12 (C) 14
B Ne

(D) 16 (E) 4V3

20. The function f(x) = ax + b satisfies the equalities f(f(f(1))) =29 and f(f(f(0))) = 2.
What is the value of a?

H ouvaptnon f(x) = ax + b 1kavonoiei Tig €€lowoelC £ (f(f(1))) = 29 kal f(f(f(0))) = 2.
Moia n TIPn Tou a?

(A1 (B) 2 €3 (D) 4 (B)5
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5 point problems - Oépara 5 povadwv

21,

22,

23.

24,

There are 10 different positive integers, exactly 5 of them are divisible by 5 and exactly
7 of them are divisible by 7. Let M be the greatest of these 10 numbers. What is the
minimum possible value of M?

Yndapyouv 10 diapopeTikoi BETIKOI aképalol, akpIBwS 5 and auTtoug va diaipouvTal e To
5 kal akpIBws 7 va diaipouvTal Pe To 7. 'EoTw M o peyaAuTepoc and auTouc Toug 10
apiBuouc. Moia ival n eAaxioTn duvaTtn Ty Tou M;

(A) 105 (B) 77 (C) 75 (D) 63

(E) none of these(kavéva ano autd)

PQRS is a rectangle. T is the midpoint of RS. QT is perpendicular to the diagonal PR.
What is the ratio PQ: QR?

To PQRS ecival éva opBoywvio. To T €ival To JEoo TNG RS. H QT e&ival kABeTn oTn
dlaywvio PR. Moiog €ival o A\oyo¢ PQ: QR ;

s T R

(A)2:1 B)vV3:1 (C)3: 2 (D)v2:1 (E)5: 4

P o

There are 9 kangaroos called Greatkangs. They are coloured either silver or gold. When
3 Greatkangs meet by chance, there is a two in three chance that none of them is
silver. How many Greatkangs are gold?

Yndapyouv 9 KavykoupoU nou ovopdalovtal MéyaKavyk . ‘Exouv xpwpa acnpi i xpuaoo.
'Otav 3 MéyaKavyk ouvavTiovTal Tuxaia, unapyel meéavotnta dUo npog Tpia kavéva va
MnV eival aonpi. Mooa MeyaKavyk gival xpuod;

(A)1 (B)3 @5 (D) 6 (E)8
A square fits snugly between the horizontal line and two touching circles of radius 1.
What is its side length of the square?

‘Eva TeTpAywvo Xwpasl akpiBwe HETAEU piacg opildvTiac eubeiac kal dUo epanTOUEVOUG
KUkAou¢ akTivag 1. Moia €ival n NAEupa Tou TETPAYWVOU;

\

(A) 2 (B) © 5 D)z (E);
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25. Tom wants to write several distinct positive integers, none of them exceeding 100.
Their product should not be divisible by 54. At most how many integers can he write?

O Tom B€Ael va ypawel PepIKoUg dIapopeTIKOUC BETIKOUC aKEPAIOUC, HE Kaveva va
Eenepva To 100. To yIvouevo Toug dev npenel va diaipeital Je To 54. Mogouc To NoAU
aKePAioUG UNopEi va ypayelr;

(A) 8 (B) 17 (C) 68 (D) 69 (E) 90

26. There are 2014 persons in a row. Each of them is either a liar (who always lies) or a
knight (who always tells the truth). Each person says 'There are more liars to my left
than knights to my right'. How many liars are there in the row?

Yndapyouv 2014 atopa o€ pia ogipd. O kabevag ival eite weuTng (Aéel navTa Wweuara) ,
€iTe INNOTNG (Agel navTa Tnv aindeia). O kabevag Al «YNApYXOUV NEPICOOTEPOI WEUTEG
0Ta apIoTEPA Wou anod INMNOTeC oTa Oe&ia pou». MNdool PeUTEG UNAPXOUV OTN OLIPd;

(A) 0 (B) 1 (C)1007 (D) 1008  (E) 2014

1 1
27. The equalities k = (2014 + m)» = 1024=» + 1 are given for positive integers k, m, n.
How many different values can the number m take?

O1 eflowoeig k = (2014 + m)% = 1024% +1 10xUouV yia BETIKOUG akepaioug k, m, n.
MooeC dIAPOPETIKEG TILEG UNOPEI va EXEI 0 ApIBPOC m ;

(A) None - kaveva B)1 © 2 (D) 3

(E) Infinitely many - anesipoug

28. The diagram shows a polygon whose vertices are the mid-points of the edges of a
cube. An interior angle of the polygon is defined in the normal way: the angle between
the two edges meeting at a vertex. What is the sum of all the interior angles of the
polygon?

To didypaypa deixvel £va NOAUYwVO TOU OMoiou O KOPUPEG €ival TA HECA TWV AKHWV
€vOg KUBoU. Mia e0WTEPIKN Ywvia Tou NoAUywvou opileTal Pe To ouvhRdn TpoMo: n ywvia
METAEU Twv OUO AKPWY NOU cuvavTiovTal o€ kopu®n. MNolo €ival To abpoioua OAwV Twv
E0WTEPIKWV YWVIOV TOU NMOAUYWVOU;

(A) 720 (B) 1080 (C) 1200
(D) 1440 (E) 1800
7
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29,

30.

The function f: Z — Z satisfies the conditions f(4) = 6 and xf(x) = (x —3)f(x + 1).
What is the value of £(4)f(7)f(10).....f(2011)£(2014)?

H ouvaptnon f:Z — Z 1kavomnolgi Toug 0poug f(4) = 6 kal xf(x) = (x —3)f(x + 1).
Moia n TiA Tou f(4)f(7)f(10)..... f(2011)f(2014)?

(A) 2013 (B) 2014 (C) 2013 - 2014 (D) 2013!  (E) 2014!

In the forests of a magical island three kinds of animals roam: lions, wolves and goats.
Wolves can eat goats, and lions can eat either wolves or goats. However, this being a
magical island: If a wolf eats a goat, it turns into a lion. If a lion eats a goat, it turns
into a wolf. If a lion eats a wolf, it turns into a goat. Originally, there were 17 goats, 55
wolves and 6 lions on the island. What is the highest possible number of animals
remaining on the island after no more eating is possible to happen?

>Ta dAon €vog payikou vnoiou, Bookouv Tpia €idn {wwv: AlovTapia, Aukol kal npopara.
O1 AUkol gnopouv va ¢pave Ta npdBara, Ta Aiovtapia Pnopouv va Ppave ite AUKOUG €T
npoparta. ‘Opwe, eneidn auTo ival payikod vnoi: Av o AUkog ¢pdel Eva npdparto,
MeTaTpensTal o€ AlovTapl. Av To AlovTdpl (asl éva npoRaTo, JETATpeNeTal o€ AUKO. Av
To AlovTap! Pdel €va AUKo, HETATPENETAI 0 NpORaTo. ApXIKA unnpxav oTo vnai 17
npopara, 55 AUkol kai 6 Aiovtapia. Moiog €ival 0 geyaAuTepog duvaTtog apiBuoc {wwv
nou Ba peivouv 0To vNoi WETA nou Oev Ba pNopei NAEOV va TPWEI TO £€va TO AAAOV.

(A) 1 (B) 6 (C) 17 (D) 23 (E) 35
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