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KSF 2017 - Student — Levels 11-12

3 point problems (mpoBAnuara 3 povadwyv)

2017
T 240+1+7

(A) 3,4 (B) 17 (C)34  (D)201,7  (E)340

2. Ben likes to play with his HO-model railroad. He modelled some things in the HO-
ratio 1:87, even a 2 cm height model of his brother. What is the real height of his
brother?

21ov Ben apéoel va Trailel e 1o HO-povTtéAo G1dnpodpouou Tou. O idlog diaudppwaoe KATTola
Tpaydata otnv HO-avaAoyia 1:87 , akOun Kai To 2 EKATOOTA UYPOUG TOU PHOVTEAOU TOU
adeA@ou Tou. Molo gival To TTPayUaATIKO UYOog Tou adeApoU Tou;

(A)1.74m (B)1.62m (C)1.86m (D)1.94m (E)1.70m

3. In the figure we see 10 islands that are connected by 15 bridges. What is the
smallest number of bridges that can be eliminated in order to make it impossible to
get from A to B by bridge?

2710 oxAua BAEToupe 10 vnoid Tou ouvdiovTal he 15 yépupeg. Molog gival o HIKPATEPOS
QPIBUAG TWV YEQUPWYV TTOU PTTOPOUV va £EaAEIPBOUV, TTPOKEINEVOU VO KATAOTE adUvaTo va
peTaBeic amrd 1o A vnoi oo B;

(A1 (B)2 ©3 (D)4 (E)5

4. Two positive numbers a and b are such that 75% of a equals 40% of b. This means
that

AUo BeTikoi apiBuoi a kai b gival TéTolol WOoTE TO0 75% Tou a va 1ooUTal pe 70 40% TOoU b. AuTo
onuaivel o1l

(A)15a =80 (B)7a=8b (C)3a=2b (D)Sa=12b  (E)8a=15b

5. Four of the following five clippings are part of the graph of the same quadratic
function. Which clipping is not part of this graph?

Téooepa amd Ta akOAouba TTEVTE ATTOKOUPATA aTTOTEAOUV PJEPOG TOU YPAPAUATOS TNG idIag
TETPAYWVIKNG ouvapTnong. MNMolo atrékoupa dev gival uEPOG auTou ToU YPAPHHATOG;
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6. Given a circle with center 0 and diameters AB and CX such that OB = BC. What
portion of the area of the circle is shaded?

AideTal KUKAOG e kévtpo O kai diapéTpoug AB kai CX €101 wate OB = BC. lNoio pépog Tou
gUPBadOU Tou KUKAOU €ival OKIQOUEVO;

SE ®; (©: ©: (B

7. A bar consists of 2 white and 2 grey cubes glued together such that the result is a
4 x 1 x 1 bar with 2white cubes on one end and 2 gray cubes on the other end.
Which figure can be built from 4 bars?

Mia TTAdka atroTeAgiTal atrd 2 AeukoUg Kal 2 yKpidoug KUBOUG KOAANPEVOUG PETALU TOUG, £TOI
WOTE TO ATTOTEAEOHA va gival pia TTAGKa 4 x 1 x 1 pe 2 AsukoUG KUBOUG OTO €va AKPO Kal 2
yKpiCoug kKUBoug aTo aANo akpo. lMola eikdva ptropei va dnuioupynBei atrd 4 TTAAKEG;

(TP

(A) ~ (B ﬂ © ﬁ

i J

(D) ~ (B

8. Which quadrant contains no points of the graph of the linear function?
Moo TETapTNPOPIO BEV TTEPIEXEI ONMEIA TNG YPAPIKAG TTapdoTaong TNG YPAMMIKNAG
ouvapTnong;

f(x)=-35x+7

(A1 B ()

(D) IV (E) All quadrants contain points(OAa Ta TETapTNUOPIX TTEPIEXOUV ONuEia)



9. Each of the following five boxes are filled with red and blue balls as labeled.

Ben wants to take one ball out of the boxes without looking. From which box should
he take the ball to have the highest probability to get a blue ball?

KdaBe €va atro 1a akdAouBa TTEVTE KOUTIA YEUICOVTAI JE KOKKIVEG KOI ITTAE ITTAAEG OTTWG
@aivetal. O Ben B€Ael va BydAel pia PTTdAa £Ew atto Ta KOUTIA XWPIG va KOITAEEL. ATTO TTOI0
KOUTi Ba TTpETTEl va TTAPEl PTTAAG £T01 WOTE va £XEI TTEPICOOTEPES TNIBAVOTNTES Va TTAPEl Yia

MTTAE JTTAAQ;
Blue= utrA¢é
Red = kékkivn
10 blue, 8 red 6 blue, 4 red 8 blue, 6 red
(A) (B) ©
7 blue, 7 red 12 blue, 9 red
(D) (B)

10. The graph of which of the following functions has the most points in common with
the graph of the function f(x) = x?
Mola atrd TIG aKOAOUBES YPAPIKEG TTAPACTACEIG £XEI TA TTEPICCOTEPT KOIVA ONUEIa e TNV

YPOQIKN TTapdoTaon TNG ouvaptnong f(x) = x;
(A) g1(x) = x? (B) g2(x) = x3 (C) g3(x) = x*

(D) ga(x) = —x*  (B) gs(x) = —x

4 point problems (mpoBAnuara 4 povadwv)

11. Three mutually tangent circles with centres A, B, € have the radii 3, 2 and 1,
respectively. What is the area of the triangle ABC?

TpeIg epatTOuEVol KUKAOI JE KEVTPA A, B, C €xouv akTiva 3, 2 kail 1, avTioToixa. Molo 1o
eupadd Tou Tpiywvou ABC;

/]

(A)6  (B)4+3 (C) 32 D)9 (E)26

12. The positive number p is less than 1, and the number q is greater than 1. Which of
the following numbers is the largest?

O BeTIKOG apIBUOGS p gival HIKPOTEPOG aTTd 1, KAl 0 APIBPOG q PeEyaAUTEPOG aTTO 1.

Molog atrd Toug akdAouBoug apIBPoUG cival 0 HEYAAUTEPOG;

A)p-q ®pr+q ©F ©Op @q



13. Two right cylinders A and B have the same volume. The radius of the base of B is
10 % larger than that of A. How much larger is the altitude of 4 than that of B?

Auo kuAivopol A kail B éxouv Tov idlo 6yko. H akTtiva Tng Baong tou B gival 10% peyaAlTepn
atro ekeivn Tou A. T1660 PeyaAuTePO €ival To UWog Tou A aTrd ekeivo Tou B;

(A) 5 % (B) 10 % (C) 11 % (D) 20 % (E) 21 %

14. The faces of the polyhedron shown are either triangles or squares. Each square is
surrounded by 4 triangles and each triangle is surrounded by 3 squares. If there are 6
squares, how many triangles are there?

O1 dYeIg Tou TTOAUEDPOU TTOU QaivETaI TTIO KATW €ival €iTE Tpiywva eiTe TeTpdywva. Kade
TETPAYWVO TTEPIBAAAETAI OTTO 4 Tpiywva Kal KABe Tpiywvo TTepIBAAAETAI aTTd 3 TETPAYWVA.
Edv uttdpxouv 6 TeTpdywva, TTOCA TPiywva UTTAPXOUV;

(A) 5 B6 ()7 (D)8 (E) 9

15. We have four tetrahedral dice, perfectly balanced, with their faces numbered 2, 0, 1
and 7. If we roll all four of these dice, what is the probability that we can compose the
number 2017 using exactly one of the three visible numbers from each die?

‘Exoupe T€00€pa TeETPAedpa (Apia, aTTOAUTA ICOPPOTTNMEVA, HE apIBunuéves €0peg 2, 0, 1 kal
7. Av pigoupe Ta T€ooepa autd Capia, Trola €ival n moavoeTnTa va oXnUATiooupE Tov apiBud
2017 XpNOILOTTOIVTAG AKPIBWG £va aTTd TOUG TPEIG OpaTOUG apIiBuoug atrd KaBe Capi;

A= @Bz O O ©E=

16. The polynomial 5x3 + ax? + bx + 24 has integer coefficients a and b. Which of the
following is certainly not aroot of the polynomial?

To ToAuwvupo 5x3 + ax? + bx + 24 £Xe€l AKEPAIOUG GUVTEAETTEG TO a Kal TO b.

Moo a1ré TIG Mo KATW €V €ival aiyoupa pifa TOU TTOAUWVUOU;

(A1 B-1 (©3 (D)5 (E)6



17. Julia has 2017 chips: 1009 of them are black and the rest are white.

She places them in a square pattern as shown, beginning with a black chip in the
upper left hand corner, alternating colours in each row and each column.

How many chips of each colour are left after she has completed the largest possible
square?

H TZouMia éxe1 2017 Toimm: 1009 atmd autd gival Jaupa Kal Ta UTTOAOITTA €ival AEUKG.

Ta TotmoBeTEl O€ éva TETPAYWVO GXAUA, OTTWG QaiveTal, apXi(ovTtag PE éva Jaupo ToITT OTNV
ETTAVW apIoTEPN Ywvia, eVOAAGCCOVTAG Ta XpwHaTa o€ KABe oeipd kal kaBe oTAANn. MNMéoa
TOITT aTTO KABE XPWHG HEVOUV aPOTOU £XEl OAOKANPWOEI TO HEYAAUTEPO duvVATO TETPAYWVO;

.Q
ii'

(A) None(Kavéva)

(B) 40 of each (40 ato 10 KaBévQ)

(C) 40 black ones and 41 white ones (40 paupa kai 41 doTrpa)
(D) 41 of each (41 a1rd 10 KABEVQ)

(E) 40 white ones and 41 black ones (40 aotrpa kai 41 paupa)

18. Two consecutive numbers are such that the sums of the digits of each of them are
multiples of 7. At least how many digits does the smaller number have?

AUo d1adoxIkoi apiBuoi gival TETOIOI WOTE TO ABPOICHA TWV YWNYPIWV ToUu KABE evOg atTd auTd
va gival TToAAatTAdalo Tou 7. TouAdyxioTov TTOCa Wwn@ia £XEl 0 MIKPOTEPOG APIBUOG;

(A) 3 (B) 4 5 (D)6 (E) 7

19. In a convex quadrilateral ABCD the diagonals are perpendicular. The sides have
lengths |[AB| = 2017, |BC| = 2018 and |CD| = 2019 (figure not to scale). What is the
length of AD?
>€ éva KUpTO TETPATTAEUPO ABCD o1 diaywviol gival kaBeTol. O1 TTAeupEG £xouv uAKN |AB| =
2017, |BC| = 2018 and |CD| = 2019 (10 oXfjpa dev gival pe kKAipaka). MNoio gival To yRKkog NG
AD;

2019
D

2018

2017

(A) 2016 (B) 2018 (C) V20202 — 4 (D) V20182 + 2 (E) 2020



20. Tytti tries to be a good little Kangaroo, but lying is too much fun. Therefore, every
third statement she says is a lie and the rest is true. (Sometimes she starts with a lie
and sometimes with one or two true statements.)

Tytti is thinking of a 2-digit number and is telling her friend about it:

"One of its digitsis a 2."

"It is larger than 50."

"It is an even number."

"It is less than 30."

"It is divisible by three."

"One of its digitsisa 7."

What is the sum of the digits of the number Tytti is thinking of?

H Tytti rpooTTaBei va gival éva @pdviuo Kaykoupd, aAAd TO WéPa yI' auTrv gival TTapa TTOAU
O1aokedaoTIkS. Q¢ €K TOUTOU, KABE Tpeig SNAWOCEIG TTOU KAVEI N pia gival Wépa Kai ol
uTTOAOITTEG aANBEIa. (MEPIKEG POPEG EEKIVA E Eva WEUA KOl MEPIKES POPEG ME Mia A dUO
aAnBeic dnAwaoeIg)

H Tytti oképreTan éva 2-wnReio aplBuo kal Aéel oTn @iAn TnG:

"Eva a1rd Ta yneia tou gival 1o 2."

"Eival yeyaAutepog atrd 50."

"Eival dpTiog apiBudg.”

"Eival pikpétepog atrd 30."

"Alaupeital ye To Tpia."

"Eva atrd Ta yneia Tou givai to 7."

Molo gival To ABpoIcua TWV WNEiwv Tou apiBuou TTou oKEPTETAI N Tytti;

(A)9 (B) 12 (C) 13 (D) 15 (E) 17
5 point problems (mpoBARuara 5 povadwy)

21. How many positive integers have the property that the number obtained by
deleting the last digit is equal to 1/14 of the original number?

Moéool BeTikoi aképaiol £Xouv TNV 1I816TNTA OTI 0 APIBUAG TTOU TTPOKUTITEI ATTO Tn diaypa@r Tou
TEAEUTAIOU TOUG Wn@iou va gival icog pe 70 1/14 Tou apyikou apiBuou;

(A)O B)1 ©z2 (D)3 (E) 4

22. The picture shows a regular hexagon with side lengths equal to 1. The flower was
constructed with sectors of circles of radius 1 and centers in the vertices of the
hexagon. What is the area of the flower?

H eikova deixvel éva Kavovikd €¢aywvo Pe PRKog TTAeUpdg ion ue 1. To AouAoudi
KOTAOKEUAOTNKE PE TOPEIG aTTO KUKAOUG aKTivag 1 Kal KEVTPA TIG KOPUPES TOU £EAYWVOU.
Molo civail To eufadd Tou AouAoudiou;

NE (B) 2?” (C)2vV3—= DZ+V3  (B)2r—3V3



23. Consider the sequence a,, with a; = 2017 and a1 = a';—_l Then azg17 =

. , a, -1 .
OcwpeioTe TNV akoAoubia a,, pe a; = 2017 KAl ay41 = ’;— ToTE ayg17 =
n

2016

2017 (D)1  (E) 2017

(A)-2017  (B) 5= (C)

24. Consider aregular tetrahedron. Its four corners are cut off by four planes, each
passing through the midpoints of three adjacent edges (see figure).

What part of the volume of the original tetrahedron is the volume of the resulting
solid?

SKEQTEITE £va KAVOVIKO TETPAEdPO. OI TECOTEPIG YWVIEG TOU ATTOKOTITOVTAI ATTO TECOEPQ
eTTiTeda, 10 KaBéva TTepvA aTmd Ta PECAIO ONUEIa TWY TPIWV YEITOVIKWY aKPWY (BAETTE
OXAMA). T1 HEPOG TOU OYKOU TOU apXIKOU TETPAEDPOU gival O OYKOG TOU TTPOKUTITOVTOG
oTEPEOU;

w: ®: ©: O®; ©®3

25. The sum of the lengths of the three sides of aright-angled triangle is equal to 18
and the sum of the squares of the lengths of the three sides is equal to 128. What is
the area of the triangle?

To dBpoioua TwV PNKWV TwV TPIWV TTAEUPWYV £VOG opBoywviou Tpiywvou givail ico e 18 kai
TO GBPOICHA TWV TETPAYWVWY TWV HNKWY TWV TPIWV TTAEUpWV €ival ioo pe 128. TMoio gival 1o
EUBadSV TOU TPIYWVOU;

(A)18 (B)16 (©)12 (D)10 ()9



26. You are given 5 boxes, 5 black and 5 white balls. You choose how to put the balls
in the boxes (each box has to contain at least one ball). Your opponent comes and
draws one ball from one box of his choice and he wins if he draws a white ball.
Otherwise, you win. How should you arrange the balls in the boxes to have the best
chance to win?

(A) You put one white and one black ball in each box.

(B) You arrange all the black balls in three boxes, and all the white balls in two boxes.
(C) You arrange all the black balls in four boxes, and all the white balls in one box.

(D) You put one black ball in every box, and add all the white balls in one box.

(E) You put one white ball in every box, and add all the black balls in one box.

>ag divovTal 5 KouTid, 5 paupeg kal 5 AoTTpeg PTTAAEG. MTTopEiTe va dIOAECETE £0EIG TTWG VA
BAAeTe TIG UTTAAEG OTO KOUTIA (KABE KOUTI TTPETTEI VA TTEPIEXEI TOUAGXIOTOV Wia UTTAAQ).

O avTtimaAdg oag £pxeTal Kal Traipvel Jia JTTaAa atmoé £va KouTi TG TTIAOYAG Tou Kal KEPDIlel
av Tapel hia dotrpn PTTAAa. Ala@opeTikd, kepdileTe co¢€ic. Mwg Ba TTPETTEl va BAAETE TIG
MTTAAEG OTA KOUTIA VIO VA EXETE TTEPICOOTEPEG TNIBAVOTNTEG VA KEPDIOETE;

(A) B&leig pia aoTtrpn Kai pic paupn PTTadAa oTto KEBe KourTi.

(B) TotroBeTeic OAES TIG HAUPES UTTAAEG O€ TPia KOUTIA, KOl OAEG TIG AOTTPEG 0€ BUO KOUTIA.
(C) TotroBeTeic OAEG TIG HAUPEG UTTAAEG O€ TEGOEPQ KOUTIA, KAl OAEG TIC AOTTPEG O€ £VA KOUTI.
(D) Badleig pia paupn PTtdAa o€ KABe KouTi, Kal TIPOCOETEIC OAEG TIG AOTTPES UTTAAEG O€ £Eva
KOUTI.

(E) Ba&Ceig pia aotrpn umdAa o€ KABE KouTi, Kal TIPOCOETEIG OAEG TIG HAUPEG UTTAAEG O€ €va
KOUTI.

27. Nine integers are written in the cells of a3 x 3 table. The sum of the nine numbers
is equal to 500. It is known that the numbers in any two neighbouring cells (that is
cells sharing a common side) differ by 1. What is the number in the central cell?
Evvéa aképaiol apiBuoi gival ypaupévol ota KeAI evog TTivaka 3 x 3. To dBpoiopa Twv evvéa
apIBuwy ivar ioo pe 500. Eival yvwaoTo OT1 01 aplBuoi o€ oTTo1adrTToTE OUO YEITOVIKA KEAIG
(5nAadn kKeAIG TToUu poipdlovTal dia KolvA TTAeupd) dla@épouy Katda 1.

lMolog cival 0 apIBUOG OTO KEVTPIKO KEAI YE TO ?;

(A)50 (B)54 (C)55 (D)56 (E) 57

28.If |[x]|+x+y=5 and x+|y| —y =10 what is the value of +y ?
Av |x|+x+y=5kal x+|y|—y=10Tola N TUATOU X + ¥ ;

(A)1 (B) 2 ©3 M4 BS



29. How many three-digit positive integers ABC exist, such that (4 + B)¢ is a three-
digit integer and an integer power of 2?

Méool Tpiwn@iol aképaiol BeTikoi apiBuoi ABC utrdpyouv, £Ta1 WaTe (A + B) va eival
TPIYNPIOG AKEPOAIOG KAl aKEPAia dUvAN ToU 2;

(A)15 (B)16 (C)18 (D)20  (E)21

30. Each of the 2017 people living on an island is either a liar (and always lies) or a
truth-teller (and always tells the truth). More than one thousand of them take partin a
banquet, all sitting together at a round table. Each of them says: "Of the two people
beside me, one is a liar and the other one a truth-teller.”

How many truth-tellers are there on the island at most?

KdaBe évag atrd Toug 2017 avBpwTToug TTou ouv o€ £va vnaoi gival €ite YeuTng (Kal Aégl TTavta
wépaTa) €ite eINKPIVAG (Kai Aéel TrTavta TV aARBeia). MepioodTepol atrd XiAloug atrd auToug
AauBdvouv pEpog o€ Eva ouuTTooio, OAol kaBovTal padi og éva aTpoyyulod Tpatrédl. Kébe
évag atrd autoug Aéel: "ATTo Toug dUO avBpwTToug dITTAA hou, £vag gival welTng Kal 0 AAAOG
eINKPIVAG." T16001 €INKPIVEIG AVvBPWTTOI TO TTOAU UTTAPXOUV GTO VNOi;

(A) 1683 (B) 668 (C) 670 (D) 1344 (E) 1343

10



