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3 point problems (Séuara 3 povadwv)

1. The flag of Kangoraland is a rectangle which is divided into three smaller equal rectangles as
shown. What is the ratio of the side lengths of the white rectangle?

H onuaia tov Kangoraland sivat éva opBoywvio mou xwpiletat o€ Tpia pikpotepa ioa opBoywvia
onwg ¢aiveral. Mowa gival n avaloyia Twv MAEUPpWV ToU AeuKoU opBoywviou;

(A)1:2 (B)2:3 (C)2:5 (D) 3:7 (E)4:9

2. The numbers 1, 2, 3 and 4 are each written in different cells of the 2 X 2 table. After that, the
sum of the numbers in each row and column is calculated. Two of these sums are 4 and 5. What are
the other two sums?

OLapBpoi 1, 2, 3 ko 4 ypadovrtat o€ StadopeTikd KeALA Tou nivaka 2 x 2. MeTtd anoé avTto,
unoAoyileton to afpolopa Twv aplBpuwv os KABe celpd Kot otAn. Ao anod autd ta nooad sival 4
Ko 5. Nota eivon ta dAAa 8Uo abpoicparta;

(A) 6 and/kaL 6 (B) 3 and/kat5 (C)4 and/kat5 (D)4 and/kal6 (E) 5 and/kaL 6

3. A rectangle has been shaded in five different ways as shown. In which diagram does the shaded
part have the largest area?

Eva opBoywvio OKLAGTNKE HE TEVTE SLadopeTIKOUG TPOTOUC, 0w PpaiveTal. Z€ MOLO SLAYPALLLA TO
OKLOOMEVO TUNALA EXEL TO HEYOAUTEPO EUPASO;

(B) (© m
(®)

(A)

»

——
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4. Three triangles are linked as shown. Which of the following pictures shows these three triangles
linked in the same way?

Tpla tpiywva cuvdéovtan omwe paivetat. Moleg anod TG MAPAKATW ELKOVEG SEiXVOUV OTL AUTA Ta
Tpia Tpiywva cuvééovtal pe Tov idLo Tpomno;

(A) (B) (€)

(D) (E)

5. A pyramid has 23 triangular faces. How many edges does this pyramid have?
Mua tupapida £xet 23 TPLYWVLIKEG £6peC. MOOEG OKUEG EXEL AUTA N UPANISQ;

(A)23 (B)24 (C)46 (D)48 (E)69

6. Three 4-digit numbers are written on three pieces of paper as shown. The sum of the three
numbers is 11126. Three of the digits are covered. What are the covered digits?

Tpei tetpa ot aplbpol sivor ypappévol o Tpia KORUATIO XapTiov onwe ¢aivetal. To
afpolopa Twv TpLwv aplduwv sivat 11126. Tpia and ta Pndia kaAvntovrol. MNowa ival Ta
KaAuppéva Pndia;

7 2 a3
<2 6]

(A)1,4,7 (B)1,5,7 (€)3,3,3 (D)4,5,6 (E)4,5,7
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7. What is the first (leftmost) digit of the smallest positive integer whose digits add up to 2019?
MNouo eivat to mpwto (aplotepdteo) Ynodio Tou LIKPOTEPOU BETIKOU AKEPALOU apLlOOU TOU omoiou
ta Pnodia abpoilovral o 2019;

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

8. Each of the faces of a die is marked with either 1, 2 or 3 dots so that the probability of rolling a 1
is %, the probability of rolling a 2 is % and the probability of rolling a 3 is %. Which of the following

cannot be a view of this die?

KABe pia amno tig €86peg evag {aplol onpelwvetal Be 1, 2 i} 3 KOUKISEG £T0L WoTE GTaV TO PLEOUUE N
rbavitnta va pépoupe 1 givat 1/2, n mbavotnta va pépoupe 2 sivar 1/3 kaw n mbavotnta va
dEépoupe 3 givar 1/6. Moo amnd ta napakdtw v uropsei va sivar pia 6Yn autoL Tou aplov;

b
(B) (€) (D) (E)

9. Which of the following numbers is equal to v 2V2 2

Molog amnd Tou¢ Mapakdtw aptOpolc toovtal e V 2V2 2

(A)

Wz @Y ©vZ© () 2/ME (g 2V

10. How many of the numbers from 210 to0 213, inclusive, are divisible by 2107

210 213

Néoot arnd toug aptBpoue and £wg , supnepAapBavopévwy, Stapolvrar pe 210 ;

(A) 2 (B) 4 (C) 6 (D) 8 (E) 16

4 point problems (9éuata 4 povadwv)

11. Which is the highest power of 3 dividing the number 7! + 8! 4+ 9! ?
Mowa givaw n peyadUtepn Suvapn Tou 3 tov dwapei tov apduoé 7! + 8! + 9!;

(A) 32 (B) 3* (c)3° (D) 3¢ (E) 37
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12. This year, the number of boys in my class has increased by 20% and the number of girls has
decreased by 20%. We now have one student more than before. Which of the following could be
the number of students in my class now?
D£t0¢, 0 APLOUOG TWV AYOPLWV OTNV TAEN Hou auénNBnke Katd 20% Kal 0 APLOUOG TWV KOPLTOLWV
MHELWONKE Katd 20%. EXOUHE TP £vav OoudacTr MeEPLOGOTEPO amnod npLv. Moo ano ta nopaKATw
Oa unopouoe va givat 0 aplOROg Tw HadnTwy otV TAN LoV TWeA;

(A) 22 (8)26  (C)29  (D)31 (E) 34

13. A container in the shape of a rectangular box is partially filled with 120 m3 of water.

The depth of the water is either 2 m or 3 m or 5 m, depending on which side of the box is on the
ground, as shown (not to scale). What is the volume of the container?

‘Eva oxeio o oxrfpa opBoywviou yepiletar pepkws pe 120 m3 vepou. To BdBog Tou vepou sivar
glte 2 m eite 3 m 11 5 m, Bpioketal oto £6adog avaloya e To ola MAEUPA TOU Soxeiou BpiokeTal
oto £€dadog, onwg dpaiverar (0L o KAipaka). Nolog eivat o Oykog tou doxeiou;

2 mI 3m|| |

(A) 160 m3 (B) 180 m3 (C) 200 m3 (D) 220 m3 (E) 240 m3

14. Three kangaroos, Alex, Bob and Carl, go for a walk every day. If Alex doesn't wear a hat, then
Bob wears a hat. If Bob doesn't wear a hat, then Carl wears a hat. Today Carl is not wearing a hat.
Who is certainly wearing a hat today?

Tpla kaykoupd, o AAéKOG, o MAapumog kat o Xapng, mave BoAta KaOe pépa. Av o AAEKOG Sev popEcel
KaméNo, Tote o Mapmnog popdet kamélo. Av o NMaprog dsv popéoel kaméNo, Tote o Xapng popdet
KaméNo. Zruepa o Xapng 6gv popael karnéAlo. Nolog aiyoupa popdsl KaméNo cANEPQ;

(A) only Alex and Bob /pdvoc o AAékog kot o MAaumog
(B) only Alex/ povo o ANékog

(C) Alex, Bob and Carl/AAékoc, Maumog Kol Xapng

(D) neither Alex nor Bob/oUte 0 AAékog oUte 0 XAapng
(E) only Bob/uovo o Naurmnog
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15. In the square ABCD of side 1 we join A and D by a zigzag line touching the side BC twice and AD
once, as shown on the figure.. The shortest path has length:

210 tetpaywvo ABCD mAeupdg 1 eviavoupe ta A kat D pe ypappn {ik-{ak ayyilovtog tnv nAeupa BC
6V0 dopég kaw tnv AD pa popd, onwg dpaiverar oto oxrpa. H o kovty nopeia £xeL HAKOG:

B C

(A)3v2  (B)2v5  (C)3++/2 (D)2+2vV3 (E)V17

16. A positive integer n is called good if its largest divisor (excluding n) is equal ton — 6. How
many good positive integers are there?

Evag OeTIKOG aKEPALOG h KAAEITAL «KAAOG» av 0 LEYAAUTEPOG SLALPETNG TOU (EKTOG TOU n) ival icog
ME n-6. Mooot «kadoi» BeTIKOL AKEPALOL UTIAPXOUV;

(A)1 (B) 2 ()3 (D) 6 (E) 8

17. A box contains 4 chocolates and 1 fruit. John and Mary take turns drawing randomly a treat out
of the box without replacement. Whoever draws the fruit wins. John draws first. What is the
probability that Mary wins?

‘Eva kouTi tepLéXel 4 ookoAdrteg kot 1 ppolto. O MNavvng ko n Mapia taipvouv tuxaio pHe oepd
KEPOALOTLKO QIO TO KOUTL XWwpig avtikatdotacn. Onolog naipvel to ppouto kepdiletl. O Mavvng ekwva
npwta. Mowa gival n mBavotnta va kepdiosl n Mapia;

(A) 2/5 (8)3/5 (C)1/2 (D)5/6  (E)1/3

18. Two adjacent squares with side lengths a and b (a < b) are shown. What is the area of the
shaded triangle?

Epdavifovtal U0 yELTOVIKA TETpAYWVA LE KN TTAeUpwV a Ko b (a <b). Mowo eival to epPpado tou
OKLOLOHEVOU TPLYWVOU;

(A) Vab (B)%az (C)%bz (D)%(a2+b2) (E)%(a2+b2)
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19. What is the integer part of
Mouo eivat To aképalo HEPOG TOU

20 + Jzo +\/20 + /20 + /20?
(A) 4 (B) 5 (C)6 (D) 20 (E) 25

b .
a: , Saratypes a + b ~ ¢ = ona calculator and the resultis 11

20. To calculate the result of

(a, b, and c are positive integers). She then types b + a ~ ¢ = and she is surprised to see that the

result is 14. She realizes that the calculator is designed to calculate divisions before additions.

. b
What is the correct result of %?

MNa va urtoAoyioel 1o anotéAeopa (a + b) / ¢, n Zdpa nAnktpoloyei a + b + ¢ = o€ pa aptOpopnxaviy
KoL to anotédeopa eival 11 (a, b, kaw ¢ eivon Betikoi aképatot). Ztn cuvéxeta mMAnktpoAoyel b+a+ ¢
= Kall EKITAROOETAL Ao TO YEYOVOG OTL TO anotéAsopa sivor 14.

ZuveldnTtonolel 4tL n aplOpopnxovr £XeL oXESLAOTEL yLa var UTtOAOYITEL TIG SLOULPECELG TTPLV OO TLG

. . . P a+b
npocB<celg. Molo eival 10 owoto anotéAecua Tou —

(A)1 (B) 2 (€)3 (D) 4 (E)5

5 point problems (3éuata 5 povadwv)

21. Let a be the sum of all positive divisors of 1024 and b the product of all positive divisors of 1024.
Then

EoTw a to afpolopa OAwv Twv OTIKWV SLapeTtwVv Tou 1024 Kot B TO YVOUEVO OAWV TWV BETIKWVY
Stapétwy tou 1024. Tote

(A) (a—1)5 = b B) (a+1)5=b Ca®=b (D)a®—1=b (E)a+1=bh

22. What is the set of all values of the parameter a for which the number of solutions of the
equation 2 — |x| = ax is equal to two?

Mouo givat To 6UVOAO GAWV TWV TLUWV TNG TTOPAHUETPOU A YLAL TRV OTtoia 0 apLlOUAC Twv AUGEWV TNG
gflowong 2 - | x | = ax eival icog pe dvo;

(A)(0,-1]  (B)(=1L1) (C) [1,0) (D){0} (B){-1,1}
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23. The vertices of the network shown are labelled with the numbers from 1 to 10. The sum S of the
four labels on each square is the same. What is the least possible value of §?
OL kopud£G Tou SikTUoU Mou daivovtal CHUELWVOVTOL LE TOUG aplOpols and to 1 £wg to 10. To
AaBpolopa S Twv TeEcoapwv aplduwv Kopudwv oe KAOE TETpAywVvo gival To idto. Mowa gival n
MULKPOTEPN SuvaTth TR Tou S;

(A) 18 (B) 19 (€) 20 (D) 21 (E) 22

24. How many planes pass through at least three vertices of a given cube?
Nooa enineda nepvolv anod TouAdxLoTov TPEL; KopudEg evog dedopévou KUBoU;

(A) 6 (B) 8 (C) 12 (D) 16 (E) 20

25. Four distinct straight lines pass through the origin of the coordinate system. They intersect the
parabolay = x? — 2 at eight points. What can be the product of the x-coordinates of these eight
points?

Téooepig StadopeTikEG UOEieC YpAUUEG MEPVOUV ATtO TO KEVTPO TOU CUGTHLOTOG GUVTETOYHEVWV.
Tépvouv tnv mapaBoAiy = x? — 2 ot oktw onpeia. TL unopei va ival To yvOpEVO TwV
OCUVTETAYHEVWV X QLUTWV TWV OKTW ONUELWVY;

(A)16  (B)—16 (c)8 (D)-—8 (E) Many solutions/MoAAég AUoELg

26. For how many integers n is [n> — 2n — 3| a prime number?
Ma néocoug aképatoug n sivat to |[n? — 2n — 3| nMpwrog aplOpdG;

(A)1 (B)2 (C)3 (D)4 (E)S8

27.1fa < b < c are consecutive primes and the equation ax? + cx + b = 0 has an integer root,
how many are the possible values of b?

Ava < b < c¢ eivau Stadoyikoi mpwrot aptBpoi kaw n efiowon ax® + cx + b = 0 éxeL pua
aképoa pifa, mOoeg sivan oL TOAVES TIHEG Tou b?

(A)1 (B)2 (C)3 (D)4 (E)morethan 4/meplocotepec amno 4
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28. The sequence a4, a,, as, ... starts with a; = 49.
For n > 1, the number a,,  is obtained by adding 1 to the sum of the digits of a,, and then
squaring the result. Thus a; = (4 + 9 + 1)? = 196. Determine ag19.
H akolouBia aq, a,, as, ... §exwa pe a; = 49.
Ma n = 1, o apOuog a,, .1 unoloyiletan npocBétovrag 1 oto abpoiopa twv Pndiwv tou a, kot
OTN GUVEXELD TETPAYWVIGHA Tou anoteAéopatoc. Etot a, = (4 + 9 + 1)% = 196. Ynoloyiote to

azo19-

(A)121  (B)25  (C)64  (D)400 (E) 49

29. Three different numbers are chosen at random from theset{ 1,2, 3, ... ,10}.
What is the probability that one of them is the average of the other two?

Tpelg dradopetikol apOuoi emAéyovran Ttuxaia anod to cuvolro {1,2,3, ..., 10}.
MNowa eivat n mBavotnta OtL £vag and autoug eivat o Lécog 0pog Twv AAAwV 8Uo;

(A)1/10 (B) 1/6 (C)1/4 (D)1/3 (E)1/2

30. The square shown is filled with numbers in such a way that each row and each column contains
the numbers 1,2, 3,4 and 5 exactly once. Moreover, the sum of the numbers in each of the three
bold-bordered areas is equal. What number is in the upper right corner 2.

To teTpdywvo o paivetoal eivol yEUATO e aplOLOUC HE TETOLO TPOTO WOTE KAOE osLpd Kal KAOe
otiAn mepLEXEL Toug aptBpoic 1,2,3,4 kau 5 akplpwg pia popd. EnunAéov, To GOpolopa Twv
aplOuwv o€ KAOe pia anod TG Tpelg opLoBsTnuéveg MEPLOXEG eival ioco. Molog apLlOudg Bpioketon
otnVv endvw 6€Ld ywvia pe to cuBoAo ?

?

(A) 1 (B) 2 (€)3 (D) 4 (E)5



