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OAHTIEZ / INSTRUCTIONS

H Sidpkela Tou yparmtoU eival capavta mEVTe AEMTA.
Test duration is forty five minutes.

Elvat 6k oag euBuvn va eAéy€te otL to EMNIMEAO Sokipiou oag elval To cwaoTo yla TNV nALkia oag.
It’s your responsibility to check that you received the correct paper LEVEL for your age.

To SokipLo amoteleital amd 21 epwTtroELG.
There are 21 questions in this paper.

BAOMOAOTIIA

Ep. 1-7: 3 BaBuol
Ep. 8-14: 4 BaBuoi
Ep. 15-21: 5 BaBuoi

GRADING

Ques. 1-7: 3 points
Ques. 8-14: 4 points
Ques. 15-21: 5 points

DOYAANO AMANTHZEQN

AKOLOUOTE VA XPNOLUOTIOLOETE OTUAO UIAE A LaUpo 1) oKoUpo LoAUBL.

QUM amavToEwWY CUMMANPWUEVA e ortotodnmote Ao xpwpa AKYPONONTAIL.

Eav eruhé€ete AaBog amnavtnon, Tote BAlete X Kol GUUITANPWVETE TN CWOTH.

ANSWER SHEET

You are allowed to use blue or black pen or dark pencil

Answer sheets completed with any other colour will be rejected.

If you want to change a chosen answer, mark with X on top and then mark your new choice.

Aev untdpyet apvntikn Babuoloyia yio AavOacoUEVEC AOVTIOELC.
No penalty for wrong answers.

Ztn teleutaia oelida Bploketal to AITAQMA SYMMETOXHZ, yU auto cuotrvetal va napete pall oag to
Sokipto.
On the last page of your paper there is a Certificate of Participation, so take this paper with you.

Katd tn Stdpkela Tou Staywviopou amayopevetal n £€060¢ oag amno tnv aibouoa yla onolodnmote Adyo,
MEXPL VA TEAELWOETE.
You are not allowed to exit the room before you finish the test, for any reason.

To amoteAéopata Tou Staywviopou Ba avaptnBoulv otnv LlotooeAida pag www.thalescyprus.com mepimou
10 pépeg petd tn Sie€aywyn Tou Sloywviopou.

Results will be announced on our website www.thalescyprus.com in about 10 days after the competition is
completed.

G k!


http://www.thalescyprus.com/
http://www.thalescyprus.com/
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3 point problems (Ouata 3 puovadwv)

1. O lwond €xeL 100 movtikia, kabéva and autd sival Aeuko n ykpilo. TouAdylotov €va amnod ta
novtikia Tou lwong eivat ykpilo kot amd onmoladAmote €MTA AN TA MOVIIKLO TOU, TOUAAXLOTOV
Téooepa eival Aeukd. Nolog eivat o peyaAutepog Suvatodg aplOpdc ykpilwv MOVIKLWY TIOU UImopEt
va €xeL o lwondg;

Josef has 100 mice, each of them is either white or grey. At least one of Josef's mice is grey
and out of any seven of his mice at least four are white. What is the largest possible number of grey
mice Josef can have?

(A) 1 (B)3 (C) 4 (D)3 (E) 99

2. Molog ival o p€ylotog aplBuog otepewv odalpwv aktivag 1 cm mou pnopouv va TonoBetnBouv
o€ £va KUBKS Kouti dykou 64 cm?;
What is the maximum number of solid balls of radius 1 cm that can be included in a cubic box of

volume 64 cm3?
(A) 8 (B) 16 (C) 32 (D) 64 (E) 128

3. Zto oxnua, BCII AE, B D Il CE. Eotw x To epPado tou tetpanAeupou ABCD kaly to epfado tou
Tplywvou ACE. Tote oyUEL, B C

In the figure, BCIIAE , BD Il CE . Let x be the area of

qguadrilateral ABCD and y the area of triangle ACE. Then

it is true that,

(A) x =y (B) x =2y (C) y=2x
(D) y=3x (E) x=3y

4. O oplOuog twv TteTpddwv OeTikwv OKEPAlWV X, Y, z, t TOU LKAvOTooUV ToV Opo
X <y <z <t, KAl Ttou eivat AUoeLg Tn¢ e€lowon g xyzt - 1 = 2001, wooUTal UE,

The number of quadruples of positive integers x, y, z, t satisfying the condition

X <y <z <t, which are solutions of the equation xyzt-1=2001, isequal to,

(A) 10 (B) 7 (C) 6 (D) 4 (E) 1

5. AUo modnAatec Egkivouv amo to 6o onpeio otig 14:10. To mpwTto mnyaivel Bopela pe TaxuTnTa
32 km/h, to 8gUtepo Mnyaivel avatoAkd pe taxvtnta 24 km/h. TLwpa Ba €xouv andotaon KETAEY
toug 130 km;

Two bicyclists start at the same place at 14:10. The first one goes north with the speed of 32 km/h,
the second one goes east with the speed of 24 km/h. At what time will the distance between them
is 130 km?

(A) 16:10  (B) 16:20 (C) 17:10 (D) 17:25 (E) 17:35
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6. To diaypappa deixvel Tpia tetpaywva, dVo and ta omoia oxnuatilovtal evwvovtag Ta Héoa
OnNUElo TwV MAEUPWV EVOG PEYAAUTEPOU TETPAYWVOU. To eUPadd TOU PLKPOTEPOU TETPAYWVOU
elvat 4 cm?. Noto eivatl To ABPOLOHA TWV EPPASWY TWV TPLWV TETPAYWVWV;

The diagram shows three squares, two of which are formed by joining the midpoints of the sides of a
larger square. The area of the smallest square is 4 cm2. What is the sum of the areas of the three
squares?

(A)16 cm?*  (B)18cm?  (C)24cm? (D)28cm?  (E) 36cm?

7. Av a+2b+3c=3 kawaZ+4b2 +9c2 =53, ol n TN t™g mapdotaong 2ab+ 6bc+ 3ac?

If a+2b+3c=3 and a2 +4b% +9c2 = 53, what is the value of the expression 2ab+6bc+3ac?

(A)-44  (B)-22 (C)22 (D)44  (E)66

4 point problems (Ocuata 4 povadwv)

8. OL ETILOKETTEG TOU KIVNUATOYPAdOU TIPETIEL VA TIEPLUEVOUV OTN YPOUUA yla tepimou 15 Aenta
€4V umapxouV 3 Tapia avolyta. Eav avoifouv 2 akopa tapia, mTOoo AEMTA UELWVETAL O XPOVOC
QVALOVAG;

The visitors of cinema have to wait in the line for approximately 15 minutes if there are 3 cashiers
open.

If 2 more cashiers open, by how many minutes does the waiting time decrease?

(A) 3 (B) 5 (C)6 (D) 7 (E)9

9.Av a=2b,c=a+45 kal a+3b+2c=675 tote a+b+c=
Ifa=2b,c=a+45and a+3b+2c=675thena+b+c=

(A) 65 (B) 130 (C) 175 (D) 195 (E) 370
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10. To oxfua deixvel TNV avantuén evog otepeOU OV amoTeAE(Tal
oo tpla TeETpaywva pe MAAToG 4cm Kal SU0 LoOTAEUpa TPplywva.
MoLog elval 0 OYKOG TOU OTEPEOU;

The figure shows the development of a solid consisting of three
squares with the side 4 cm long and two equilateral triangles.
What is the volume of the solid?

(A)16vV3cm3  (B)32cm3 (C)64vV3 cm3  (D)32+3 cm3 (E) 64 cm3

11. removed

12. canceled

13. 2& éva mpwtaBAnua modoodaipou (kaBe opada éxel maifel pe AAAN opada akplBw pia popa).
To oUVOAO TWV MOVTWV TIOU TIPOKUTITEL EXEL WG €ENC: opdda A-7 mtovtol, B-4 mévtol, C-3 movtoug, D-
3 novtou¢. (Ze éva modoodalpikd maxvidt pa opdada kepdilel 3 movioug yla vikn, 1 moévto yla
toomaAia kat 0 movroug yia ftta.) Nwg tTeAeiwoe o aywvag Hetaty A kal D;

In one group of a football championship (each team has played each other team exactly once). The
resulting points total is as follows: team A-7 points, B-4 points, C-3 points, D-3 points. (In a football
game a team gets 3 points for a victory, 1 point for a draw, and O points for a loss.) How did the
match between A and D end?

(A) A must have won ( o A tpémel va k€pdLoe)

(B) it must have been a draw (pBav LoomaAia)

(C) D must have won (o D mpémnet va k€pSiloe)

(D) it depends on the result A versus B (eaptdtal anod to anotéAeopa Tou aywva A evavtiov B)
(E) it depends on the result A versus C (e€aptatat amnod to anotéAsopa tou aywva A evavtiov C)

14. H untoteivouoa evog opBoywviou Tplywvou €xel LAKog 0,9cm Kal Ta KN TWV TPOCKELUEVWV
TIAEUPWV TOU €ivatl a cm kot b cm. MNolog amo Toug mopakAtw aplOpoUC elval 0 LKPOTEPOG;

The hypotenuse of aright triangle is 0.9 cm long, and the lengths of its legs are a cm and bcm.
Which of the following numbers is the smallest?

(A) a2+b%  (B) (a+h)2 (C) 0,9 (D) a+b (E)ab



. . KANGOUROU MATHEMATICS COMPETITION 2020 — PART B
LEVEL 11-12

Thales Foundation

5 point problems (G¢uata 5 povadwv)

15. 1o oxpa BAEMOUUE TNV 0N VOGS KTnplou amo Uikpoug KuBouc. Mmnopeite
va Selte TNV (8l elkdva amo tnv apLotepn Kal tnv pnpootivi on. Molog eival
0 HLKPOTEPOC aPLOUOG KUPBWV TTOU XPNOLULOTIOLOUVTAL;

In the figure we see the view of a building made of small cubes. You can see
the same picture from the left side and the front side. What is the minimum
number of cubes used?

(A) 9 (B) 13 (C) 14 (D) 15 (E) 16

16. Na évav tpwpndo apBuo ABC pe A> B> C, molo eival to peyalutepo Suvato abpolopa
Ynoiwv tou apBuov 9 - ABC;

For a 3-digit number ABC with A>B >C, what is the largest possible sum of digits of the number
9-ABC?

(A) 9 (B) 18 (C) 27 (D) 36 (E) 45

17. Ta kelld evog mAéypatog 43 x 43 xpwpatilovtol os 4

Xpwpota Oonweg daivetal otnv ewkova (kabe aplBuog 1 éwg 4 21 :2,’ 2 ‘i > %
avtotolxel oe  SladopeTikd  xpwpa).  Mow  xpwpa [ 123
XPNOLLOTIOLELTAL TILO CUXVA aTto Ta GAAA TPLa; 4 1 2[ 3

The cells of a 43 x 43 grid are coloured in 4 colours as shown in 5 :23 3

the figure (each number 1 to 4 correspond to a different colour).
Which colour is used most often than the other three?

(A)1 (B)2 (C)3 (D) 4 (E)none/kavéva

18. Yrmdpyxouv O£€ka UMAAEC pe Tpla XpwpaTa: UMAE, MPACLWVO Kal Kitpwvo. Elval yvwotd ot
unapyouv akplBwg 360 Stadopetikol TpoOMOL yla va tonoBetnBouv otn oslpd. MNMolog umopel va
glval o peyaAutepog aplOpog amo UnAE UMAAEG;

There are ten balls of three colors: blue, green and yellow. It is known that there are exactly 360
different ways to put them in a row. What may be the largest number of blue balls?

(A) 4 (B)5 (C)6 (b)7  (E)8
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19. Néoa Levyn Wndiwv amnod ta 00, 11, 22,. .., 88, 99 Ba punopovoav va ivat ta SUo teAevTaia
Pnodia evog téAelou TETpaAYWVOU;

How many pairs of digits out of 00, 11,22, ..., 88,99 could be the last two digits of a perfect
square?

(A)1 (B) 2 ()3 (D) 4 (E) more than 4 / neploootepa ano 4

20. Avo avdpeg kat SUo ayopLa BEAOUV VA TTIEPACOUV OIEVAVTL O €VA TTOTA L XPNOLLOTIOLWVTOG KL
HwKpn Bapka, n omola pmopel va petadépet eite dvo ayopla eite éva avdpa. Molog eivat o
HLKPOTEPOC APLOUOC MEPACUATWY ATIO ML TTAEUPA TOU TIOTOHOU 0TNV AAAN TIOU aTtalteital yla tn
HETADOPA KOL TWV TECOAPWY ATOUWV;

Two men and two boys want to cross a river using a small boat, that can carry either two boys
or one man. What is the smallest number of crossing from one side of the river to another, needed
to transport all four persons?

(A) 3 (B) 5 ()9 (D) 11 (E) 13

21. Atvetat moAvwvupo W (x) = (a — x)(b - x)2, 6mou a < b. H ypadiki mapdotacn tTng cuvaptnong
y =W (x) daivetal og éva amo ta mapokdAtw oxiuata. Molo ivat auto;

Given a polynomial W (x) = (a — x)(b — x)2, where a < b. The graph of the function y = W (x) is shown
in one of the following figures. Which one is this?

®) ©

) ! (E)



