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3 point problems(npoBAjuata 3 povadwv)

1. Which of the following numbers is the largest?
Moto ard Toug Mo KATw aplBpolg eival o o PeyaAog;

(A) (B) (€) (D) (E)

2.

The regular octagon of the figure measures 10 on each side. Which is the measure of the radius of the
circle inscribed in the smallest octagon formed by the diagonals?

To UAKOG TNG KABOE TTAEUPAG OTO KAVOVIKO OKTAYWVO Tou oxAuatog ivat 10. Nola ival n aktiva tou
EVYYEYPOUHUEVOU KUKAOU OTO ULKPOTEPO OKTAYWVO TIOU oXNUATI{ETAL A0 TIC SLOYWVLIOUG;

(A)10 (B)7,5 (C)5 (D)2,5 (E)2

3. A prism has 2013 faces in total. How many edges has the prism?
‘Eva npiopa €xel ouvoAka 2013 £6peg. NOOEC OKUES EXEL TO TTPloMQ;

(A) 2011 (B) 2013 (C) 4022 (D) 4024 (E) 6033
4. The cube root of is equal to
H kuBkn pia tou LoouTal U

(A) (B) (€) (D) (E)

5. The year 2013 has the property that its number is made up of the consecutive digits 0, 1, 2 and 3.
How many years have passed since the last time a year was made up of four consecutive digits?

To €tog 2013 €xeL TNV L8LOTNTA OTL 0 OpLOUOC Snuioupyndnke amd ta Stadoxika Yndia 0, 1, 2 kot 3.
Moéoa xpovia MEpacav anod TV ponyoUevn ¢dopd mou pia xpovoloyia eixe téooepa dadoxikd

Undia;
(A)467 (B)527 (C)581 (D)693  (E)990

6. Let be alinear function for which . Whatis ?
EOTW TO  YPOUULKY) CUVAPTNON YL TNV OTtola LoV EL . Nowa n TN tou

’

(A) (B) (C) (D) (E)
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7. Given that how many of the following statements are true?
Agdopévou otL TOOEG ATO TG TILO KATW OXECELG LOXUOUV;

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

8. Six superheroes capture 20 villains. The first superhero captures one villain, the second captures
two villains and the third captures three villains. The fourth superhero captures more villains than any
of the other five. What is the smallest number of villains the fourth superhero must have captured?
‘E€L Npweg cuMapBavouv 20 kakomoloUg. O TpwTog NpwaG CUANAUBAVEL Eva KOKOToLO, 0 SeUTEPOC
ouAAapBavel U0 KakomoloUg Kal 0 TPitog cUANAUBAVEL TPELG KakoToloug. O TETAPTOC NPWAS
OUAAQUBAVEL TIEPLOGOTEPOUG KAKOTIOLOUE OO OMOLOVONTIOTE Ao Toug AAAoug évte. Molog eival o
ULKPOTEPOG aPLOUOC KOKOTIOLWV TIOU O TETAPTOC Hpwag Oa mpEmel va €xel UANABEL;

(A)7 ()6 (€5 (D)4 (E)3

9. In the cube below you see a solid not transparent pyramid with base , whose vertex
lies exactly in the middle of an edge of the cube. You look at this pyramid from above, from below,
from behind, from ahead, from the right and from the left. Which view does not arise?

Méoa oTov TLo KaTw KUPo PAEMEeLC pa adladavr mupapida ue Baon , TIOU N Kopudn
ToU PBplokeTal akplPwe otn HEoN HLag aKpG Tou KUBouU. Kottalelg autr) tnv nupapido amnd navw,
oo KATW, oo Tiow , oMo UnpPootad, anod Sefld kal ano aplotepd. Mowa OYPn Sev daivetay;

(A) - (B) (€
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10. When a certain solid substance melts, its volume increases by —. By how much does its volume
decrease when it solidifies again?

Otav pLa oteped ouoia ALWVEL, 0 OYKOC TOU QUEAVETAL KATA —. MO00 UELWVETAL O OYKOG OTAV
otepeomoleltal fava;

(A)— (B)— (= (d)— (E)—

4 point problems(npoBAnuata 4 povadwv)

11. Radu has identical plastic pieces in the shape of a regular pentagon. He glues them edge to edge to
complete a circle, as shown in the picture. How many pentagon pieces are there in this circle?

O Radu €xel i61a petaf TouG MAAOTLKA KOUUATLO OE OXA O KOVOVIKOU TieVTaywvou. Ta KOAAQ MAeupd&

LE TTAEUPA YLO VO OXNUATIOEL £va KUKAO , OTtwe daivetal otnv elkova. MNooa MEVTOYWVIKA KOPUATLA Oa
£XEL 0 KUKAOG;

(A)8 (B)9 (C)10 (D)12 (E)15

12. How many positive integers exist such that both—and  are three digit integers?

Moéooug Betikol aképaol  UTIAPXOUV WOTE TA — KoL  €ival tpudrdlol aképatoy;
(A)12 (B)33 (C)34 (D) 100 (E) 300

13. A circular carpet is placed on a floor of square tiles. All the tiles which have more than one pointin
common with the carpet are marked grey. Which of the following is an impossible outcome?

‘Eva KUKALKO Taméto tonobeteital oe dAMed0 pe TETpAYWVA Happapdkio. OAa Ta LopUopAaKLO TTOU
£€XOUV TTEPLOCOTEPA ATIO £VA KOLVO ONELO LE TO TAMETO ONELWVOVTOL LE YKPL{o Xpwpa. Molo amnod ta
TOLO KATW €ival adlvato anmotéAeoua;

(A) (B) (€

(D) (E)
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14. Consider the following proposition about a function on the set of integers: "For any even
is even." What would be the negation of this proposition?

(A) For any even , is odd

(B) Forany odd is even

(C) Forany odd , is odd

(D) There exists an even number such that is odd
(E) There exists an odd number such that is odd

E€€taoe tnv €€N¢ MpOTAON Yl TN CUVAPTNON  TAVW O0TO GUVOAO Twv aKepaiwv: "Ma kKabe dptio
elvat aptia." Mota Ba eival n dpvnon tng mPoOTAcNG;

(A) Mo kaBe aptio gival mepitn

(B) MNa kabe mepurto eival aptia

(C) MNna kabe meptttd glval mepittn

(D) Yrapyxel aptiog aplBuog  wote elval mepiren

(E) Ymapyel mepttrog aplOpuog  wote elval mepurtn

15. Given a function , Where . Its graph is in one of the following
figures. In which one?

Aidetal cuvaptnon , OTIou . H ypadikn tng mapactacn Bploketal o

€val oo TO. TILO KATW. € TOLO;

/ y
X
y Vi
X | X
(D) / (E)
16. Consider a rectangle, one of whose sides has length . The rectangle can be cut into a square and a
rectangle, one of which has the area . How many such rectangles exist?

‘Exoupe opBoywvio, HE pLa oo TIG TAEUPEC TOU HKoUG 5. To opBoywvio Umopel va LoLpaoTel og
TETPAYWVO Kal opBoywvlo, €éva amno ta omola €xeL epPado 4. Mooa tétola opBoywvia UTIAPXOUV;

)

(A) (B (¢ (D) (E)
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17. Vlad has drawn the graph of a function , composed of two half-lines and a line segment
(see figure). How many solutions does the equation have?

O Vlad oxediaoe tn ypadLkn mapactacn Tou , N onola amoteAeital and SVo nui-cuBeieg
KoL éva euBUYpappo TUAKA (BAETe To oxNua). Mooeg AUoeLS £XeL n e€lowaon ;

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

18. In the triangle the points and on the side are such that and
Find if .
Y10 Tpiywvo Ta onueio koL otTnV MAeupd elval tétola wote Kol
Na Bpebei n ov
C

43°
A M N B
(A) (B) (C) (D) (E)
19. How many pairs of positive integers satisfy the equation ?
Méoa {evyn BeTIkwY oKepaiwy oplOpwyY Lkovomolouv TNy eficwon ;

(A)6 (B)8 (C)10 (D)12 (E)Another number (dA\\oc aptBuog).

20. A box contains 900 cards numbered from 100 to 999. No two cards have the same numbers.
Francois picks some cards and determines the sum of the digits on each of them. At least how many
cards must he pick in order to be certain to have three cards with the same sum?

‘Eva kouti mepléxel 900 kapteg aplOunuéves and to 100 péxpl to 999. Aev umtdpyouv 800 KAPTEC e
Tou¢ (6loug aplBuouc. O Frangois eTIAEYEL HEPLKEG KAPTEG KAl uTtoAoyilel To aBpotopa twv Pndiwv
TOUG. TOUAGXLOTO MOOEG KAPTEG TIPETEL VAL ETUAEEEL WOTE VL EXEL TPELG KAPTEG LE TO (610 dBpolopa;

(A)51 (B)52 (C)53 (D)54 (E)55
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5 point problems(npoBAjuata 5 povadwv)

21. How many pairs of integers with exist such that their product equals 5 times their
sum?

MNooca feuyn oKepaiwv Ue UTIAPXOUV WOTE TO YLVOLLEVO TOUG VOl LooUTalL HE 5 dpopéc To
abpolopa Toug;

(A)4 (B)5 (C)6 (D)7 (E)8

22. Let be the function defined by the following properties: is periodic with period 5 and
the restriction of to is . What is ?

Eotw N cuvaptnon mou opiletatl pe Tic e€Ng LLoTNTeG:  eival eplodikn e mepiodo 5 kal o
TIEPLOPLOUOC TOU  OTO eival . Mota n T Tou ;

(A)O (B)1 (92 (D)4 (E)S

23. C B

The solid cube in the figure is cut by a plane passing through the three neighbouring vertices D, E and
B of A.Similarly the cube is cut by planes passing through the three neighbouring vertices of all other
seven corners. What will the piece containing the center of the cube look like?

O otepedc KUPBOG oTo oXNHa KOBETAL amo eminedo Mou EPVA A0 TPELG YELTOVIKEG KopudEg D, E kal B
tou A. Mapopoiwg o KUBOG KOBETAL e EMIMESA IOV TEPVOUV O YELTOVIKEG KOPUDEG OAWV TWV AA WV
eNTA Kopupwv. Nws Ba paiveTal TO KOMUATL TTOU TIEPLEXEL TO KEVTPO TOU KUPBOU;

(E) The center of the cube belongs to several pieces.
(E) To kévtpo Tou KUPOU QVNKEL O TIEPLOCOTEPA. KOLLUATLAL
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24. How many solutions ,wWhere and are real numbers,
does the equation have?
Moéoeg AVoeLg ,0mou  Kal elval mpayuoatikol aplBuol, £xeL n e€lowaon

’

(A) (B) (C) (D) (E) Infinitely many (amelpec).

25. Let be the function defined be —if iseven, —if is odd, forall
natural number .For a positive integer denotes the number represented by the expression

, Where the symbol appears times. The number of solutions of the equation

is

Eotw N ouvaptnon mou opiletal —o0tavto eival dprtio, — otav to
glval mepLtroc, yio 6Aoug toug puatkolC . lNa BeTIkO aképato apldud oUpBOALeL TOV
opLlBUO ToU ekMpocwElTAL LE TNV Ekdpach , OTIou To cUUBOAO  eudaviletal
dopeg. O aplBuog Twv AVoswv TG e€lowaong gival
(A)O (B) 4026 (Q (D) (E) infinite

26. There are some straight lines drawn on the plane. Line intersects exactly three other lines and
line intersects exactly four other lines. Line intersects exactly other lines, with

Determine the number of lines drawn on the plane.

YTdpxouVv HePLKEG euBeiec ypapueég oxeSlaopéveg oto eminedo. HeubBela  TEpveL aKpLPWC TPELG
OAAeg euBeieg kaL n euBela  TEPveL oKpLBWC Téooepelg AANeG euBeieg. H euBela  Ttépvel akpLpwg
OM\e¢  euBeieg, pe Na Bpebei 0 apBuog eubelwv mou oxedblaotnkay oto eninedo.

(A)4 (B)5 (C)6 (D)7 (E)Another number(aAAog aplBudc).

27. The sum of the first  positive integers is a three-digit number in which all of the digits are the
same. What is the sum of the digits of ?

To aBpolopa TwV MPWTWV  BETIKWY aKEPALWV aplBpwV eival évag tpudrdlog aplBpdg tou onoiou
oAa ta Pndla eivar ta (dla. Moto eival to abpotopa twv Pndiwv tou

(A)6 (B)9 (C)12 (D)15 (E)18
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28. On the island of Knights and Knaves there live only two types of people: Knights (who always speak
the truth) and Knaves (who always lie). | met two men who lived there and asked the taller man if they
were both Knights. He replied, but | could not figure out what they were, so | asked the shorter man if
the taller was a Knight. He replied, and after that | knew which type they were.

Were the men Knights or Knaves?

(A) They were both Knights.

(B) They were both Knaves.

(C) The taller was a Knight and the shorter was a Knave.
(D) The taller was a Knave and the shorter was a Knight.
(E) Not enough information is given.

Y10 vnol twv Knights kat twv Knaves {ouv povo 600 eidn avBpwriwv: ot Knights (oL omoiot tavta Aéve
v aAnBela) kat ot Knaves (rou mavra Aéve Pepata). Zuvavtnoa SUo avdpeg ou €{noav kel Kal
pwtnoa tov PnAotepo avdépa av rtav kat ot dUo Knights. Artavinos , aAAd Sev pmopoloa va
KOToAAPBw TL ATAV, £TOL pWTNOO TOV KOVTO avdpa Katd moco o PnAotepog Atav évag Knight.
Amavtnoe, Kal LETA NEepa tL ATav Kat ot dvo. Htav ot avdpeg Knights r} Knaves;

(A) Htav kat ot SUo Knights.

(B) Htav kat oL 5Uo Knaves.

(C) O YnAdtepog nTav Knight kat o kovtdg ntav Knave.
(D) O UnAodtepog ntav Knave kat o kovtog ntav Knight.
(E) Aev dibetal apketr) mAnpodopia .

29. lulian has written an algorithm in order to create a sequence of numbers as ,
,wWhere and are natural numbers. Find the value of
O lulian éyypale éva alyoplBuo yia va Snpoupynoet pia akoAouBia aplBuwv onwc ,
,0mou  Kal elval puotkol aplBpol. Na Bpebel n TiunA tou

(A)100  (B)1000  (C)2012 (D) 4950 (E) 5050

30. The roundabout shown in the picture is entered by 5 cars at the same time, each one from a
different entrance, as shown on the figure. Each of the cars drives less than one round and no two cars
leave the roundabout in the same direction. How many different combinations are there for the cars
leaving the roundabout?

Mévte autokivnta elogpyovtal g KUKAodOopLakod KOUPO TNV dLa oTiyun, To Kabéva and dLadopeTikn
eloobo, onwg paivetal oto Staypappa. To KaBe autokivnto Kveltal Alydtepo and pia otpodr otov
KukAodoplako kKOpPo, kat dev untdapyxouv dVo autokivnTa mou va eépyovral otny idla €€0do. Me
noéoouc SLadopeTIKOUCS TPOTOUG UITopoUV Ta autokivnta va e€EABouv amd tov kukAodoplakd KOUPo;

(A)24 (B)44 (C)60 (D)81 (E)120



