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1. What is the value of the below ?
Mola ival n TLLA TOU TTaPaKATW;

s oy oy b D

(i~
5H5hH x 2222

7 49 77
(A)1 (B) 5 N - B) 35 (E) 49
2. Giulia rolls five dice. She rolls 19 points in total. What is the maximum number of sixes she could have
rolled?
H T{oUAwa pixvel mévte {apla. Kepdilel 19 movtoug cuvoAikd. Molog ival o PHEYLoTOG aplBpog eEapLwv
Tiou Ba pnopouoe va dEpeL;

(A)O (B)1 (N2 (8)3 (E) 4

3. Acylindrical can has height 15 cm and the perimeter of its circular base is 30 cm. An
ant walks from point A on the base to point B on the roof. Its path is either vertically

upwards or horizontally along circular arcs around the can. Its path is shown with a B

thicker line (black for the path on the front of the can and grey at the back). What is ~
the length, in cm, of the ant’s path?

| AvSpLKO S ) 1 { ALkA 3 |

Eva kuAwdpiko kouti €xel UPog 15 cm Kat n ePUETPOG TNG KUKALKAG Tou BAong k|

glvat 30 cm. Eva HUpUAYKL Ttepmatd amo to onpeio A mou Bpioketal otn Bacn oto —
onueio B mou PBpiokete otnv opodn. H Stadpopr tou eival ite kabeta mpog ta ___,>
MAVW €lte opl{OVTIA KATA UAKOG TWV KUKALKWV TOtwv yupw omod to doxeio. H <” \>

Stadpoun tou daivetal pe mo yovrpn ypapun (Havpn yla TO HOVOTATL OTO A
UTTPOOTIVO HEPOG TOU KOUTLOU Kl YKPL 0TO Tiow HEPOG). Molo eival To PARKog, o cm,
™¢ SLaSpOUNG TOU HUPUNYKLOU;

(A) 45 (B) 55 (r) 60 (A) 65 (E) 75

4. Emma has four different coloured pens. She wants to colour the three-striped
rectangular flag shown in the diagram so that each stripe is a single colour and no

two adjacent stripes are the same colour. In how many ways can she do this?

H Eppa €xel Téooepa SLOPOPETIKA XPWHATA OTUAG. OEAEL VO XPWHATIOEL TIC TPELG

opBoywVvLeg plyeg TG onuaiag mou daivetal oto Sldypappa £€ToL wote kKabe Awpida
va gival povoxpwun Kat oxt SUo mopoKeipeveg plyeg va €xouv To (610 xpwpo. Me
TOO0OUC TPOTIOUG UTIOPEL VAl TO KAVEL AUTO;

(A)24  (B)27 (r) 32 () 36 (E) 64

5. We call a positive integer n two-prime, if it has exactly three different divisors, namely 1, 2 and n itself.
How many different two-prime integers are there?
Ovopadloupe évav BeTIKO aképalo v SUO-TIPWTO, av £XEL aKPLBWE TPELG SLadOpPETIKOUG SLALPETEG,
6nAadn 1, 2 Kal Tov €auto tou v. Nooot Sladopetikol SUo-TpwToL aképatot aplBpol umapyouy;

(A)O ()1 (N2 ()3 (E) 4
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6. How many pairs of positive integers x and y satisfy the equation x+2y =219?
Méoa {eyn BETIKWVY aKeEPAiwY X KAl Y LKAVOTIOLOUV Tnv eflowon x+2y =21

(A) 2°-1 (B) 2° (r) 2°+1 (A) 2°+2 (E)0

7. Two equilateral triangles are put together to form a hexagon with their
opposite sides parallel. We know the length of four sides of this hexagon, as
shown in the diagram. What is the perimeter of the hexagon?

AUo LoOMAEUpa Tplywva evwvovTal yla va oxnuatioovv éva e€aywvo LE TIG
amévavil MAsUpEG TTapdAnAes. Mvwpiloupe To PAKOG TECOAPWY TAEUPWV
autoUl tou eaywvou, onwe daivetal oto ddypappa. Mola eival n neplpetpog
Tou efaywvou;

(A) 64 (B) 66 (r) 68 (a) 70 (E) 72

8. Asquare with area 84 is divided into four squares. The upper left square is coloured
black. The lower right square is again divided into four squares, and so on. The
process is repeated an infinite number of times. What is the total area that is
coloured black?

Eva tetpaywvo pe euPadov 84 ywpiletal o Téoospa TETpAywva. TO EMAVW
0PLOTEPO TETPAYWVO Elval paupo. To KATw LA TETpAywvo XwplleTal Kal TTAAL o€
Téooepa TeTpaywva K.0.K. H Stadikaoio emavalappavetal anelpeg popég. Moo
£lval To CUVOALKO eUPadOV ou elval XpWUATIOMEVO HalPo;

(A)24  (B)28 (n31 (8) 35 (E) 42

9. Each of the integers from 1 to 9 is to be placed in one of the 9 boxes in the picture so that any three
numbers in consecutive boxes add to a multiple of 3. The numbers 7 and 9 have already been placed.
In how many different ways can the remaining boxes be filled?
KaBévag amo toug aképatoug amo to 1 €wg To 9 mpémel va tonobetnbel oe éva amod ta Mo KATw 9
KOUTLA TNG ELKOVOC £TOL WOTE OTIOLOLOATIOTE TPELG aplOpol o SLadoxkd KouTld otav npoatebolv, To
aBpolopa va eival moAAamAdoto tou 3. Ot apBuol 7 kat 9 €xouv nén tomoBetnOel. Me mdooug
S10.popeTLKOUC TPOTIOUC UIMOPOUV VO CUUTIANPWOOo UV Ta UTTOAOUTA KOUTAKLA,

7! |9

(A) 9 (B) 12 (r) 15 (A) 18 (E) 24

10. What is the units digit of the product (5° + 1)(5% + 1)(5% + 1)?
Moo eival to Pndio Twv povadwv tou ywvopévou (5° + 1)(51° + 1)(5 + 1);

(A)1 (B) 2 na (8)5 (E) 6

11. A triangular pyramid has edges of integer length. Four of these lengths are as //'\N 3
shown in the diagram. What is the sum of the lengths of the other two edges? / \
MLa TPLYWVLKN TIUPAULSA €XEL OKUEC OKEPOLOU HRKOUG. TEooEpa amd aUTA T 7/ \ '}7
MNKn eivat onwce daivetal oto didypappa. Moo eival To ABpolopa Twv UNKWvV A \ /
Twv AAwV 500 aKUWY; ). \\ /4

[ \/

(A)9 (B) 10 (N (Aa)12 () 13 2
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12. For a positive integer n, n! is defined as the product of all integers from 1 to n. For example,
41=4-3-.2-1=24, What is the sum of the digits of Nif N1 =6!-7!?
Ma BeTiko aképato n, n! oplleTal wW¢ TO YIVOUEVO OAWV TwV akepaiwv amno to 1 éwg to n. Na
napadeypa, 4!'=4-3 -2 -1 =24. MNolo eival to adBpolopa tTwv Pndiwvtou NavN ! =6!-7};

(A)1 (B) 2 (N4 ()8 (E)9

3 2

13. The graphs of the functions y = x® +3x“ +ax+2a+4 all pass through the same point, no matter
what value of a is chosen. What is the sum of the coordinates of that point?

OL ypadIKEG TOPAOTACELG TWV CUVOPTACEWV Y = X3 +3x2 +ax+2a+4 SLEpyovTal OAeC amo To iSlo

onuelo, avefaptnta amo to mola eival n T Tou a ou erthéyetal. Moo eival To aBpolopa Twv
CUVTETOYHUEVWY 0UTOU TOU onueiou;

(A)2 (B) 4 (n7 (8) 8
(E) none of the previous / kapia amo tig nponyoUUEVEC

14. We are given five numbers al, a2, a3, a4, a5 whose sum is S.
For each k, 1 <k <5, we know that ak = k + S. What is the value of S?
Mag Sivovtal mévte aplBuol al, a2, a3, a4, a5 twv onoiwv To dBpoloua eival S.
Mo kabe k, 1 <k <5, yvwpiloupe otL ak = k + S. MNowa eivat n T tou S;

(A) 2 (8) - = (1) -15 (8) 15

(E) none of the previous / kapia amo TG nponyoUUEVEC

15. How many pairs of integers m and n satisfy the inequality |[2m - 2023| + |2n-m]| £17?
Mdéoa Levyn akepaiwv M KaL N LKAVOTIOLOUY TNV aviootnta |2m - 2023| + [2n-m| £1;

(A)O ()1 (N2 ()3 (E) 4

16. There are 23 animals sitting in a row at the cinema. Each animal is either a beaver or a kangaroo.
Everyone has atleast one neighbour who is a kangaroo. What is the largest possible number of beavers
in the row?

Yrdpyxouv 23 {wa mou KaBovtal otn oelpd otov Kvnuatoypado. Kabe {wo eival eite kdotopag eite
Kaykoupo. OAoL €xouv TOUAGXLOTOV £vav Yeltova Tou eival Kaykoupo. MNolog sival o peyaAltepog
SuVOTOG apLOUOC KAOTOPWY OTN OELPQA;

(A)7 (B) 8 (rio (a)11 (E) 12
6
17. The number 5> can be written in the form n" for some integer n. What is the value of n?

O apBpdg 5°° propei va ypadrei pe ™ popdn n" yLo kdmoto aképato n. Mota eivat n Tyr Tou n;

(A) 5*  (B)5® () 55 (A) 30 (E) 11
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18. Leon has drawn a closed path on a rectangular prism. Which net could show his path?
O Aewvidag £xel oxedlaoel pla kAot dtadpoun oe éva opBoywvio mpiopa. Moo avamtuypa Ba
umopouoe va deiel tnv mopeia tou;

T = A

(A) B | N

AT I

(E)

1
1

19. A pentagon is dissected into smaller parts, as shown. The numbers inside
the triangles indicate their areas. What is the area P of the shaded
guadrilateral?

‘Eva mevtaywvo TepayileTal og PIKpOTEPA LEPN, OTWC dpalveTal.
OL aplBuol péoa ota tplywva deixvouv to gufadov toug. Mota eivat n
Tieploxn P Tou OKLOOUEVOU TETPATTAELPOU;

(A) 15 (B) % (r 16 (A) 17 (E) 18

20. How many integers are factors of 220323 put are not factors of 2103207
220323

210320.

MoooL aképalol eival cUVTEAEOTEG TOU oAAQ Sev eival ouvTEAEOTEG TOU

(A) 13 (B) 30 (r)273 (0) 460
(E) none of the previous / kapia amo tig nponyoUUEVEC

21. Two functions f and g on R satisfy the system of equations f(x)+2g(1-x) = x* and f(1-x)- g(x) = x°.
Whatis f ?
AVo cuvapthoelc f kat g oto R tkavorolovv to clotnua Twv elowoswv f(x)+2g(1-x) = x* and
f(1-x)-g(x) = x*. Tt eivaL to f;

(a) e (E) there is no such function / ev umdpxeL TéTola cuvAPTNON
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22. Inabouldering competition, 13 climbers compete in three categories. The score of each competitor is the
product of their rankings in the three categories. For example, if one is 4th, 3rd and 6th, their final score
is4 -3 -6 =72. The higher your score, the lower your overall ranking. Hannah ranks 1st in two of the

23.

categories. What is her lowest possible overall ranking?

Ye évav aywva opelfaciag Staywvilovtal 13 opelBdareg oe tpelg katnyopieg. H Babuoloyia kabe
aywvi{opevou eival To Poidv TNG KATATAENG TOUG OTLS TPELG KATnyopleg. Mo apddelypa, AV KATTOLOG

elvat 40¢, 30¢ Ka 606, n teAikn Tou Babuoloyia eival4 - 3 - 6 = 72. 0oo uPnAdtepn elval n Babuoioyia

TOUC, TOOO XapnAdtepn eival n ocuvoAlkn toug katataén. H Avva kotatdacostol 1n og SU0 amo TIG

katnyopleg. Mota sivat n xapunAotepn duvatrn cuvoAlkn katdtaén tng;

(A) 2 ()3 (rna (8)5 (E) 6
A spiral of consecutive numbers is created, as shown, starting . 10 =% 1 oy 12
with 1. When the pattern of the spiral is continued, in which ! f
arrangement will the numbers 625, 626 and 627 appear? 4 9 £ e 4
Anuloupyeital pla  omeipa Slodoxkwv  aplOpwy, Omwg 23 L I 4
daivetal, Eekwvwvtag amo to 1. Otav 1o potifo tng oneipag t t l
ouveyiletal, os mola Siataén Oa spdavilovral oL aplBuoi 625, = 7 = 6 + 3§
626 KoL 627;
21 ~ 20 +— 19 «— 18 +
627
1 626 — 627
(A) | 626 (B) 1 (N 625 — 626 — 627
625
625
625
625 — 626 I
(B) | (E) 626
627 !
627

13
14
15

16
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24.

25.

26.

A block in the shape of a regular tetrahedron has one face shaded.

The shaded face of the block is placed on the board on the triangle labelled START. The block is
then rolled from one triangle to the next by rotating it about one edge. On which triangle will
the block stand for the first time again on its shaded face?

‘Eval UITAOK 0€ oXNUa KAVOVIKOU TETPAESPOU EXEL ULla O OKLOGHEVN.

H oklaopévn 6yin tou Aok tomoBeteital otov mivaka oto tpiywvo pe tnv évdelen START. Ztn
OUVEXELQ, TO WTTAOK TUALYETOL OO TO €Vl TPLlYWVO OTO EMOUEVO TIEPLOTPEPOVTAG TO YUPW ATIO TN
pla akun. Ze oo Tplywvo Ba otabel ava to umAok yla mpwthn opd otn oKLAGUEVN TOU On;

START E

(A) A () B (nc (8) D (E)E

Part of the fifth degree polynomial shown cannot be seen because of an inkblot. It is known that all
five roots of the polynomial are integers. What is the highest power of x - 1 that divides the
polynomial?

Mépog Tou MOAUWVUHOU TEUMToU Babuou mou sudaviletal dev umopei va daivetal Adyw knAidag
peAaviol. Elval yvwotd otL Kkal ol mévie pileg Tou moAuwvUpou eival aképatol. Mol elvat n
uPnAotepn dUvapn tou x — 1 mou Slatpel To MOAUWVULO;

X — 11 +*— 7

(A) (x-1)! (B) (x-1)2 (N (x-1)3 (8) (x-1)* () (x-1)°

The large square in the diagram is dissected into four smaller squares. The circle

touches the right hand side of the square at its midpoint. What is the side- 6cm

length of the large square? Note that the diagram is not drawn to scale. 5= \\
To peydAo TeTpAywvo oOTO Slaypoappa Xwplletal oe TEOoepa HUIKPOTEPA 8em |

TETPAYWVA. |
O KkUKAOG ayyilel tn 6gfLd MAEUPA TOU TETPOAYWVOU OTO PECO Tou. TL elval To \\ /
TIAAYLO KOG TOU PMEYAAOU TETPAYWVOU; ZNUELWOTE OTLTO Sldypappa dev eival
oxXeOL0oMEVO oE KALHaKa.

(A) 18cm (B) 20cm () 24cm (A) 28cm (E) 30cm
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27. What is the greatest common divisor of all numbers of the form n3(n+1)3 (n+2)3(n+3)3*(n+4)* , where n is a

28.

29.

30.

non-zero natural number?
Molog eivat 0 peyaAUTEPOC KOWOC SLatpétng OAwY Twv apBuwv tng popdng n3(n+1)3 (n+2)3(n+3)3(n+4)3,
Omou n gival évag un Lndevikog puatkog aplBuog;

(A) 2°33 (B) 233353 () 263353 (A) 283753 (E) 2°3353

The numbers from 1 to 11 are to be placed in the hexagons so that the
sum of the three numbers around each of the six black dots is the same.
Three of the numbers have already been placed. What number will be
placed in the hexagon with a question mark?

Ol aplBpol amnod to 1 €wg to 11 mpémel va tonoBetnbouv ota efaywva
£T0L WOTE TO ABPOLOUA TWV TPLWV OPLOUWY YUpw amod Kabeuia amo Tig
€€l paUpeg KOUKKISEC va gival To 18Lo. Tpelg amod Toug aplBpolg €xouy
nén tomoBetnBel. Molog aplBuog Ba tomobetnBel oto e€dywvo pe to
oUPBOANO «?»;

(A) 1 (B)3 (N5 (8)7 (E)9

Two identical cylindrical water tanks contain the same amount of water.
One cylinder is standing upright, and the other is leaning against it, and
the water level in each of them is the same as in the picture. The bottom
of each of the cylinders is a circle with area 3t m2. How much water does
each tank contain?

AUO (61ec KUALVOPIKEG BetaeveG vepoU TTEPLEXOUV TV BLal ToooTNTA . E—
vepoU. O évag KUALWVEPOG OTEKETAL OPOLOG Kal 0 GANOC AKOUUTIAEL TTAVW
TOU, KOl N oTtaBbun tou vepol ae KoBeva amod auta ival n iSta omwg
otnv elkova. O muBuévag kabevog amd toug KUAvEpoug elval évag
KUKAOG pe euBadov 3m m2. Moon moodtnTa vepol TEPLEXEL KABE
Se€apevn;

3

(A) 3 -,rHT .ln'-'!' (B) by (r) ':?‘I .-I,-:1 (A) J% -'.'IH

(E) its impossible to determine/eivat ad\vato va umohoylotel

The product of six consecutive numbers is a 12-digit number of the form

abb cdd cdd abb,
where the digits g, b, c and d are themselves four consecutive numbers in some order.
What is the value of the digit d?
To ywopevo £€L Sladoyikwv aplBuwv eival évag 12PrAdLog aplBudc g popodng

abb cdd cdd abb,
omou ta Ynoia g, b, c kal d elvat kat ta dLa técoeplg dtadoyLkol aplBuol pe kamola oelpd.
Mota ival n twun tou Yndiou d;

(A)1 (B) 2 (N3 ()4 (E)5



