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KSF 2017 - Junior — Levels 9-10

3 point problems

1. In this diagram each number is the sum of the two numbers below.

Which number must be in the cell marked with "?" ?

2€ auTo 1o didypaupa K&Be apiBudg sival To ABpoicua Twv dUOo apIBUWY aKPIBWS aTTd KATW
ToU. MMo10G apIBPOS TaIPIALEl OTO KEAT e "?" ;

2039
2020
? 2017

(A)15 (B)16 (C)17 (D)18  (E)19

2. Peter wrote the word KANGAROO on a piece of transparent glass (see figure). What
will he see if he turns this piece over around its right side and then rotates it one half-
turn?

O lMeéTpocg éypawe T AéEn KANGAROO o¢ éva KopudT atd diagavég yuahi (BAETTe oxnua). Ti
Ba d¢1 av yupioel auTtd To KOPMATI yuaAi yUpw atrd Tn 0€€1d Tou TTAeupd Kal 0T CUVEXEIQ TO
TTEPIOTPEPEI KATA UICT) OTPOVN;

|

KANGAROO

KYNGYEOO KVYNOVYHOO KAWUCAEOO OOBVCNVK
(A) (B) (©) (D)

KYUEGYEOO

1

3. Angela made a decoration with grey and white asteroids. The areas of the asteroids
are 1 cm? 4 cm? 9cm?and 16 cm? What is the total area of the visible grey regions?

H AyyéAa Cwypd@ioe pe yKPiCo Kal AcUKO €va aoTePOEIDEG OXNMA. Ta euBadd TwV TTEPIOXWV TOU
oxAuatog gival 1 cm?, 4 cm? , 9 cm? kai 16 cm? . Molo €ival To euRadd TwV YKPI(WV TTEPIOXWV
TOU OXNMATOG;

4

(A) 9 cm? (B)10cm? (C)1licm? (D)12cm? (E)13cm?



4. Maria has 24 euros. Every one of her 3 siblings has 12 euros. How much does she
have to give to each of her siblings so that each of the four siblings has the same
amount?

H Mapia €xel 24 eupw. KaBe éva atrd Ta 3 adéA@ia TnG €xel 12 eupw. Mdoa supw TTPETTEI val
dwoel o€ KABe £va atrd Ta adéAPIa TNG, £T01 WOTE TO KABE £va atrd Ta TEoOoEPA AdEAQIA va £XEI
T0 i010 TTO0O;

(A)1 (B) 2 (€3 (D) 4 (E) 6

5. Which of the following pictures shows the curve of movement of the midpoint of the
wheel when the wheel rolls along the zig-zag-curve shown?

2€ TToIa a1l TIG TTAPAKATW EIKOVEG PAivETAI N KAPTTUAN TNG Kivnong Tou KEVTPOU TOU TpoxoU,
OTav 0 TPOXOG KUAA KATA PAKOG TNG CIYK-COYK-KAUTTUANG TTOU QAiveETAl;
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6. Some girls were dancing in a circle. Antonia was the fifth to the left from Bianca and
the eighth to the right from Bianca. How many girls were in the group?

Kdatroia kopitola xé6peuav o€ KUKAO. H Antonia oTekoTav TTEUTTTN a1Td T APIoTEPA TG Bianca
Kal oydon ato de€id Tng Bianca. MNMdoa kopitolia ATav oTnv oudda;

(A)11 (B)12 (C)13 ()14 (E)15

7. Circle of radius 1 rolls along a straight line from the point K to the point L, where

KL = 11w (seefigure). What does the circle look like in the end position at L ?

KUKAOG pe akTiva 1 KUAG Katd unRkog piag eubeiag ypauuig atmod 1o onueio K oto onueio L, 61T0U
KL =11 (BAétre oxAua). Mwg Ba poiadel o KUKAOG a1o TéAog oTtn B€on L;

K L
(A) O (B) 9 (© e (D) O (E) e



8. Martin plays chess. He has played 15 games this season, out of which he has won
nine. He has 5 more games to play. What will his success rate be in this season if he
wins all 5 remaining games?

O Maprivog TTaiCel okdaki. ‘Exel raiel 15 mauyvidia tn @eTivr) 00V, €K TV OTIOIWV £XEl KEPDIOEI
evvéa. ‘Exel akopa 5 traixvidla yia va Traigel. TI TTooooTo eTmITuXiog Ba €xel og auTr) Tn 0e¢év av
kepdioel 6Aa Ta utTOAOITTA 5 TTaIKVIdIQ;

(A) 60 % (B) 65 % (C) 70 % (D) 75 % (E) 80 %

9. One eighth of the guests of awedding were children. Three sevenths of the adult guests
were men. What fraction of the wedding guests were women?

To éva 0yd00 TwV KOAEOPEVWY evog yapou ATav TTadid. Ta Tpia €Rdoua atrd Toug eVAAIKEG
KaAEOHEVOUG ATAV GVOPEG. TI KAAOUA TwV KAAEOHEVWY TOU YAUOU ATAV YUVAIKEG;

®; ®; ©: ©O; 2

10. My maths teacher has a box with coloured buttons. There are 203 red buttons, 117
white buttons and 28 blue buttons. The students are asked to take a button from the box
one by one without looking. How many students have to take a button to be sure that there
are at least 3 buttons of the same colour?

O kaBnyntig MaBnuaTikwy Pou €xXel éva KOUTi hE XpwHaTIOTd KOUpTTId. YTTapyxouv 203 KOKKIVA
KOUUTTIA, 117 AeUKA KOUUTTIA Kail 28 KOUPTTIA PTTAE. O1 pabntég kaAouvtal va AdBouv éva KouuTri
aTTd TO TTAPABUPO £va TTPOG £va Xwpic va Koirdlouv. MNMéool pabntég TTpéTel va TTApPouV KOUMTTIA
yIO VO GlyoupeuToUuE 6Tl Ba £xouv TOUAGXIOTOV 3 KOUMTTIG TOU idIoU XPWHATOG;

(A) 3 (B) 6 )7 (D) 28 (E) 203
4 point problems (mmpoBAfjuara 4 yovadwv)

11. ABCD is atrapezoid with sides AB parallel to , where AB = 50, CD = 20. E is a point
on the side AB with the property that the segment DE divides the given trapezoid into
two parts of equal area (see figure). Calculate the length AE.

ABCD ecival éva TpatréCio e TTAeupa AB TTapdAAnAn g €D , étou AB =50, CD = 20. E cival
OnpEio TNG TTAEUPAg AB  pe Tnv 1I81I0TATA OTI TO TUANA DE dlaipei To Tpatréio o€ dUo PEpN ioou
euBadou (BAETTe oxua). YIToAdyioe To pnkog TnG AE.

D C

A E B

(A)25 (B)30 (C)35 (D)40 (E)45



12. How many natural numbers A possess the property that exactly one of the numbers
A and A+ 20 is 4-digit?

Moéool uaoikoi apiBuoi A €xouv Tnv IBIGTNTA: aKPIBWS €vag aTTd Toug aplBuoug A kai A + 20 eival
4-yneiog;

(A)19 (B)20 (C)38 (D)39  (E) 40

13. Six perpendiculars to the sides are drawn from the midpoints of the

sides of aregular triangle (see figure). What fraction of the area of the initial triangle
does the resulting hexagon cover?

'E&I KABETEG €UBEiEC PEPOVTAI ATTO TO HECT TWV TTAEUPWV EVOG I0OTTAEUPOU TPIYWVOU (BAETTE
oXAMAa). Molog o Adyog Tou eBadou Tou £EAYWVOU TTOU TTPOKUTITEI TTPOG TO EUPAdO TOU apXIKoU
TPIyWVOU;

w; ®: ©: O®; ©®:

14. The sum of the squares of three consecutive positive integers is 770.
Which is the largest of these integers?

To aBpoloua Twv TETPAyWVWV TPIWV dIadoxIKWY BETIKWY akepaiwy givar 770.
Molog akEpaiog gival 0 PEYAAUTEPOG ATTO AUTOUG;

(A)15 (B)16 (C)17 (D)18  (E)19

15. A belt drive system consists of the wheels 4, B and C, which rotate without a
slippage. B turns 4 full rounds when A turns 5 full rounds, and B turns 6 full rounds
when C turns 7 full rounds. Find the perimeter of A if the perimeter of C is 30 cm.

‘Eva cuoTnua YeTAdo0ong Kivnong Pe INAvTa atroTeAgiTal atrd Toug Tpoxoug A, B kai C, o1 oTroiol
TTEPIOTPEPOVTAI XWPIG 0AioBnon. O B cupttAnpwvel 4 TTARPEIG yUpoug, 6Tav 0 A CUUTTANPWVEl 5
TIAPEIG YUPOUG, Kal 0 B oupTrAnpwvel 6 TTARPEIG yUpoug, 0Tav o C cUPTTANpwvEl 7 TTARPEIG
yUpoug. Bpeite TnVv TTEPiPETPO TOU A, av n TTepineTpog Tou C givar 30 cm.

(A) 27 cm (B) 28 cm (C) 29 cm (D) 30 cm (E) 31 cm

16. Tycho wants to prepare a schedule for his jogging. Every week, he wants to jog on
the same days of the week. He never wants to jog on two consecutive days. He wants to
jog three times per week. How many schedules can he choose from?

O Tycho BéAel va gtoipdoel éva TTpOYpaApPa yia TO T(OKIVYK Tou. KGBe efdopada, BEAEI va TPEXE!
TIG id1EC NUEPES TNG €BOONADBAG. MOTE dev BEAEI va TPEXE! YIA OUO CUVEXOMEVEG NUEPES. OEAEl va
TPEXEI TPEIG YOPEG TNV €ROONAGdA. ATTO TTOCA TTPOYPAUUATA UTTOPET Va ETTIAEEEI;

(A) 6 ()7 (C)9 (D) 10 (E) 35



17. Four brothers have different heights. Tobias is shorter than Victor by the same length
by which he is taller than Peter. Oscar is shorter than Peter by the same length as well.
Tobias is 184 cm tall and the average height of all the four brothers is 178 cm. How tall is
Oscar?

Téooepa adéplia £xouv dIaPopeTIKA Uyn. O Tobias cival 1o KovTog atrd Tov Victor 600 o idlog
gival o YnAdg atod Tov Peter. O Oscar cival 1o kovtdg atrd Tov Peter katd To idio eTtiong. O
Tobias éxe1 184 ekaTtooTd UWOGS KAl 0 HEGOG OPOG UWOUG OAWYV TWV TEGTAPWY adeAQWV Eival
178 ekatooTd. Néco YnAdg cival o Oscar;

(A)160cm (B)166cm (C)172cm (D) 184cm  (E) 190 cm

18. It rained 7 times during our holiday. If it rained in the morning, it was sunny in the
afternoon. If it rained in the afternoon, it was sunny in the morning.
There were 5 sunny mornings and 6 sunny afternoons. How many days did our holiday
last at least?

‘EBpete 7 @opéG KATA TN SIAPKEIA TwV dIOKOTTWY Hag. Av £Bpexe TO TTpwi, €ixe nAlopaveia 1o
atoyeupa. Av €Bpexe To atmoyeuua, €ixe nAlogaveia 1o TTpwi. YARpxav 5 nAidAoucTa Tpwivd Kai
6 nA\IbAoucTa atmoyeupata. [Nooeg pépeg dinpknaav ol dIAKOTTEG OGS TOUAAXIOTOV;

(A) 7 (B) 8 (©)9 (D)10 (E) 11

19. Jenny decided to enter numbers into the cells of the 3 x 3 table
in order that the sums of the numbers in all four 2 x 2 squares be the same. The three
numbers in the corner cells have already been written as shown in the figure. Which
number should she write in the fourth corner cell marked with the "?" ?

H TZévn atmmoedcios va BAAel apiBuoug ota KeAIG Tou TTivaka 3 x 3 TTpoKeINévou OTI TO ABpOoICHa
TWV apiBuwyv o€ 0Aa Ta TEooepa 2 X 2 TETPAywva va gival 1o idlo.

O1 1peig apiBuoi aTa ywviakd keAId £xouv AdN ypa@Tei OTTWGS QaiveTal OTO OXNMO.

Moio apIBus TTPETTEl va YPAPEI OTNV TETAPTN YWVIia TWV KEAIWV TTOU PaiveTal Je 10 "?" ;

3 1

(A)5 (B)4 (C)1 (D)0 (E)impossible to determine(aduvaTto va UTTOAOYIOTEN)

20. Seven natural numbers a, b, c, d, e, f, g are written in arow. The sum of all them
equals 2017; any two neighbouring numbers differ 1. Which of the numbers can be equal
to 2867

Etrtd Quoikoi apiBuoi a, b, ¢, d, e, f, g cival ypapuévol o€ pia ogipd. To dBpoioua OAwvV autwv
ioouTal ye 2017: k&Oe duo yeirovikoi apiBuoi diagépouv kKatd 1. MNoiog atrd Toug apIBuoug
MTTOpPEI Va gival iocog e To 286;

(A) only a or g (MbvO TO a A TO g)

(B) only b or f (u6vo 10 b 1) TO f)

(C) only c or e (WOVO TO ¢ 1] TO €)

(D) only d (p6vo 1o d)

(E) any of them (oTT01001)TTOTE ATTO OAQ)



5 point problems (mpoBAnuara 5 povadwyv)

21. There are 4 children of different integer ages under 18. The product of their ages is
882, what is the sum of their ages?

Ytdpxouv 4 TTaidid dIapopeTIKWY aKEPAIWY NAIKIWY KATWw aTTd 18. To yIvOPEVO TwV NAIKIWYV
Toug €ival 882, 11010 €ival TO ABpoICHa TWV NAIKIWY TOUG;

(A)23 (B)25  (C)27 (D)31 (E) 33

22. On the faces of a given dice these numbers appear: -3, -2, -1, 0, 1, 2.

If you throw it twice and multiply the results, what is the probability that the product is
negative?

2TIG £0peg evog Capiou gugaviCovTal auToi ol apiBuoi: -3, -2, -1, 0, 1, 2.

Av 10 pigeIg dUO YOopPEG Kal TTOANATTAACIACEIG TA ATTOTEAEOUATA, TTola €ival n TIBavoTnTa OTI TO
yIVOUEVO gival apvnTiKO;

)3 ®; ©f O3 ©®3

23. An arbitrary two-digit number consists of the digits a and b. By repeating this pair of
digits three times, one obtains a six-digit number. This new number is always divisible
by:

‘Evag Tuxaiog diwneiog apiBudg atroteAcital atrd Ta wneia a kai b. ETTavaAauBavovrag autd 1o
Ceuydapl TwV Ynoiwv TPEIS POPEG, KATTOIOG OXauaTidel Eva egawneio apiBud.

AuTOG 0 vEog apiBudg diaipeital TTAvTa JE:

(A) 2 (B) 5 (©7 (D)9 (E) 11

24. My friend wants to use a special seven digit password. The digits of the password
occur exactly as many times as its digit value. And the same digits of this number are
always written consecutively. For example 4444333 or 1666666.

How many possible passwords can he choose from?

O @ilog pou B€Ael va XpnoIdoTToIoEl £va €18IKO eTTTAWAPIO KWwdIKG TTPpOTRaoNG.

Ta yneia Tou KwdIKoU TTpOoRacng eupavifovral akpIBwg 60eg POPES gival N agia Tou yneiou.
Kai Ta idla wneia Tou apiBuou autou tival TTavTa Ypaupeva d1adoxIKA.

MNa mapddeiypa 4444333 1) 1666666.

Méooug mBavoug KwdIKoUg TTPOCcRacnG UTTOPEi 0 id10G va ETTIAEEE!;

(A) 6 (B) 7 (C)10 (D) 12 (E) 13



25. Paul wants to write a natural number in each box in the diagram such that each
number is the sum of the two numbers in the boxes immediately underneath. At most
how many odd numbers can Paul write?

O MauAog BéAel va ypdayel éva Quaikd apiBud o€ KABe KouTi 0TO dIdypappa £T01 WOTE 0 KABE
apIBPOGS va gival To ABpoiopa Twv dUO APIBUWY OTA KOUTIA APECWS OTTO KATW.

Méooug 10 TTOAU povoug aplBuoug uTropei va ypawel o MNaulog;

(A)13 (B)14 (C)15 (D) 16 (E) 17

26. Liza counted the sum of angles of a convex polygon. She missed one of the angles
and so her result was 2017°. The missed angle was

H Aia uttoAdyIoe TO ABpOoICHa TWV YWVIWY £VOG KUPTOU TTOAUywvou. ‘Exace pia atrd TIg ywvieg
kal €101 To atmmoTéAeopa TnG ATav 2017 °. H xapévn ywvia Atav

(A)37°  (B)53° (C)97° (D) 127° (E)143°

27. There are 30 dancers standing in a circle and facing the centre. After the "Left"
command some dancers turned to the left and all the others - to the right.

Those dancers who were facing each other, said "Hello". It turned out to be 10 such
dancers. Then after the command "Around" all the dancers made a half-turn. Again,
those dancers who were facing each other, said "Hello".

How many dancers said "Hello" then?

Y1rapyouv 30 XOPEUTEG TTOU OTEKOVTAI O€ £vav KUKAO Kal BAETTOUV TTPOG TO KEVTPO. MeTd Tnv
eVTOAR "ApIoTEPA" KATTOIOI XOPEUTEC OTPAPNKAV TTPOG TA ApIoTEPA Kal 6AoI 01 AANOI - TTPOG TO
0e€1d. AuToi o1 xopeuTég o1 oTroiol koitalav o0 £vag Tov dAAo, sittav: "lMeia oag". ATTodeixbnke Ot
NTav 10 XOPeUTEG. TN OUVEXEIQ, HETA TNV evTOAR "TupioTe" OAOI 01 XOpeuTéG €Kavav PIOH
oTpo®n. Kal TTéAI, auToi ol xopeuTéG o1 oTToiol KoiTadav 0 €vag Tov AAAo, sitrav: "lMeia cag".
Méool xopeuTtég eitrav "le1a 0ag"”, 0Tn CUVEXEIQ;

(A) 10 (B) 20 (C)8 (D) 15  (E) impossible to decide(aduvarov va atro@aciow)

28. On a balance scale 3 different containers are put at random on each pan and the
result is shown in the picture. The containers are of 101, 102, 103, 104, 105 and 106
grams. What is the probability that the 106 gram container stands on the heavier (right)
pan?

2¢ pia Cuyapid TotroBeTBnKav 3 dIaQopeTIKG doxeia Tuxaia o€ KABE KOUTTA KAl TO OTTOTEAEC A
Qaivetal oTnv €ikova. Ta doxeia gival 101, 102, 103, 104, 105 ka1 106 ypauudpia. Mola gival n
mBOavoTnTa TO doxeio pe 106 ypauudpia va Bpiokeral otn BapuTtepn (de€id) KouTra;

(A) 75 % (B) 80 % (C) 90 % (D) 95 % (E) 100 %



29. A and B are on the circle with centre M. PB is tangent to the circle at B.

The distances PA and MB are integers, PB = PA + 6. How many possible values are there
for MB ?

Ta A kai B gival onueia otov KUKAO PE KEVIpo M. H PB €@ATTETAI OTO KUKAO OTO onpeio B. Oi
ammooTdoelg PA kal MB eival aképaiol, PB = PA + 6. [Nooeg mOavég TINES €xel N MB;

(A) 0 (B) 2 4 (D)6 (E)8

30. Point D is chosen on the side AC of triangle ABC so that DC=AB.

Points M and N are the midpoints of the segments AD and BC, respectively.
If zNMC = athen 2 BAC always equals

To onpeio D Bpioketal oTnv TTAeup@ AC Tou TpIywvou ABC étal woTte DC=AB .
Ta onueia M kal N €ival Ta éoa Twv TTAeupwv AD kal BC, avtioToixa.

Av £ NMC = a 101¢ £ BAC 100UVTQI

B
N
A VR C
(A) 2 « (B)90° —a (C)45° +a (D)90° - (E)60°



