KYTIPTAKH MAOHMATIKH ETAIPEIA

K" KYTIPTAKH MAOHMATIKH
OAYMIITAAA 2019

14 ATIPIAIOY 2019

[ TYMNAXIOY & A” AYKEIOY

WWW.CINS.org.cy

OEMATA XTA EAAHNIKA KAI ATTAIKA
PAPERS IN BOTH GREEK AND ENGLISH







KYTIPTAKH MAOHMATIKH
OAYMIITAAA 2019

EAAHNIKH EKAOXH



Kumprou) Mabnuoatinn Etowpeia
Ytaotivou 36, Noowp. 102, EtpoéBorog 2003, Asvxwoaotia
TrnAépwvo: 357 — 22378101, Pak: 357 — 22379122
cms@cms.org.cy, WWw.cms.org.cy

K” KYITPTAKH MAOHMATIKH OAYMIITAAA
Kvuptaxn, 14 Ampriiov 2019

AOKIMIO
I TYMNAXIOY & A" AYKEIOY

XPONOZX: 60 Aemttd

* Not GUUTTANPWOETE TTPOTEXTLXA TO PUANO OTTOYTNOEWY, ETUAEYOVTOS LOVO Ulor aTtéyTnom
Yo x&be epdynom. H ovopunApwon va yivel pe podplopo otov avtiotol o xOxAo.

e Kébe owotn amdvtnon Babuoroyeitor pe 4 povades. I'a xébe Aavboopévn amédvtnon

ouporpeiton 1 povédo.

* Amavtnom oc qoxnomn Ye LoPLORO OE TEPLOCOTEPOVS OO €vay xUxAoLS Bewpeiton
AavBoopevn. Emeldn 7 dtépbwon Ba yiver nAextpovind, 0ToLodNTOTE EMLTAEOY ONUAdL

N oBNOLLO UTTOPEL VO XATOOTNOEL TNV ATAVTNoY AavOoopévn.

* Mmopeite vo YpNOLUOTIOLNOETE TOV YWPEO SITTAX OTLS AOXNOELG YLO YO XAVETE BonbnTixnég

TpdEetc.

* YUOTNVETOL OTIWG ONUELWVETE TLG ATTAVTNOELS OOG OTO ELOLXO EVTUTIO ATTOVTNOEWY OTO
TeEAeLTOLOL TTEVTE AETTTA TG €EETaiomg, apol PBefornwbeite dTL oL amavtnoelg oog eivor

TEALXEG.

4 . , ,
Mopadeiypoato GLUTANPWONG ATAVTCEWY

1. Nox vtoroyioete T0 dbpoiopa 2 + 3.
A. 6 B. 5 I. 4 A 3 E. 2

X W0oT CUUTIANPWON AavOaopévn copminpwon

tOOOOE LOROOO
LtOOOOO MOIOIOROIC
LOOOOO tOOOO®




I Tvpvoaoiov & 20" Komptoxn Mabnpotixn Olopmiéda AmpiAtog 2019
A’ Avxeiov

1. H ypopixh mopdotaon pLog evdeiog () oaivetor 0To TTLo xXATw OYALOL.

N

Y
Mo mbavy eElowon g (¢) pumopel va eivan n:

A y=z+1 B. y=2-1 . y== A y=—-1—-2 E. y=1—=x

2. 2710 mo xatw oxnua eivor AB = A" xow BI' = T'A. H yovia ABA wwobton ue 30°.

A

Téte, n Yovia BAT o0btou UE:
A, 20° B. 30° I'. 40° A. 50° E. 80°

3. To dabporop.or dvo opLbpwy eivor (oo pe 2019 xow 1 Staopd Toug elvor (on pe 2018. O
ULxPdTEPOS Otd ToLG dVO KW TOVG CPLOUOVE LooV T pE:

A -1 B. —0,5 r. 0 A. 05 E. 1
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I Tvpvoaoiov & 20" Komptoxn Mabnpotixn Olopmiéda AmpiAtog 2019
A’ Avxeiov

4. To TAN00G TwY JLoywVLwY TOL TLO XATW eEAYWYOL Elvo:

A

A. 6 B. 7 I'. 8 A9 E. 10

5. Otay éva Bapéhl eivor yepato xatd 70%, téte meptéyel 30 Altpor TepLooiTEQX ATTO

otay elvor yepdto xotéd 30%. H ywentixdtnro tov BopeAtod oe Altpa eivo:
A. 60 B. 75 . 90 A. 100 E. 120

6. O Kootog tpéyeL o évay opetvd 3popo 8 km/h xow ypetdletar piow dpo Lo vo Téoet
oty x0pLEY. Emtotpépel o tov (Sto 3pdpo, oAAG Thpo TéyeL e Toydtnta 12 km /h.

0 ypdvog, o Aemtd, Tov ypetaletar o Kwotag yio vor xatéfet to Bouvd eivor:
A. 30 B. 40 I'. 45 A. 50 E. 90

7. 270 TLo xatw opboywvio ABI'A €yovpe:

AE:ZF:I‘H:A@:%:%

To Too00TH TN oNLOOUEYTS ETLPAVELaG ToL opboywviov elval:

100 250 350 400 500
A — B. — r. — A — E. —
3 % 9 % 9 % 9 % 9 %
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I Tvpvoaoiov & 20" Komptoxn Mabnpotixn Olopmiéda AmpiAtog 2019
A’ Avxeiov

8. Av
flx) = T, fla) =2,
t61e 10 f (a?) toovTon pe:
A 4 B. g T. % A. % E. 1
3 9 5) 4

9. H mapdortoon
(20192 — 20182)°

20192 +2- 2019 - 2018 + 20182

LoOOVTOL LE:
1

— E. 4037
4037 037

A 1 B. 2018 I'. 4037 A.

10. X710 mo %&Tw oYU TO TOEX EH, E\G), EZ xau EI eivo NUXOXALO LETO GTOV XOXAO UE

%#€vtpo 0 E xou oxtiva 14 cm.

To epPadov g oxtoopévng ETLYAVELOG ELvaL:

4
A.;Efcnﬂ B. 497 cm? I'. 777 cm? A. 987 cm? E. 1447 cm?

2
11. 270 o xatw Telywvo ABI' 0 aptbuntindg Adyog tov epPadod mpog Ty TEPIHETPO

3
eivor —. 'Eotw A E,Z ta péoa Ty mAevpdy tov ABI.

A

B E r

Téte, oto Tpiywvo AEZ o aptbuntixdg Adyog tov epfadod Tpog Ty TePLLETPO eivat:

3 3 3 1
A'Z B'§ F.§ A1 EZ
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I Tvpvoaoiov & 20" Komptoxn Mabnpotixn Olopmiéda AmpiAtog 2019
A’ Avxeiov

12. Ouv aptBpol 2,3,12,14,15,20 xor 21 propody va yweLtotody o dV0 OUASES, WOTE TO
YLoupeVo Twv apLtbuwy o xdbe opdda va eivar to (dto. To yvépevo avtd eivor (oo pe:

A. 6 B. 420 I'. 1260 A. 2520 E. 6720

13. O Avdpcacg ypdper evvéa aplipodg o avEovaa oeclpd. O pédog 6pog TwV TEWTWY
Tévte oLy eivar 23 xol 0 péoog 6pog Twy TEAeLTAlWY TTEVTE LUy eivor 51. Edv
0 peootog opltbpds LoobTaL UE TOV ETO OPO Twv evvea apLiudy, To abpolopo GAwY
TV apltipwy eivot:

A. 306 B. 315 . 333 A. 351 E. 360

14. Av ou a, 8 xow v elvor wporypatixol opLbpol xow Loyvet

(a+B8—-13)2+/B+vy—12+|a+~v—35 =0,

THTE TO
a+ B+
LOOVTOL UE:
A. 30 B. 40 I'. 50 A. 60 E. 70
15. To teAevtaio Pneio Tov apLbLod
201820182018
elvol To:
A. 2 B. 4 Ir. 6 A 8 E. Koavéva
omtd oTA
16. Av
[
vy z+y
T6TE TO
Ty
y
LoOVTOL UE:
A0 B. 3 . 4 A. 5 E. Kavéva
omd oVTA
17. O peyohdtepog Betinde axépanog x, tétotog wote 1333 < 2888 eiyou o:
A 4 B. 5 I'. 6 A7 E. 8
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I Tvpvoaoiov & 20" Komptoxn Mabnpotixn Olopmiéda AmpiAtog 2019
A’ Avxeiov

18. 10 7o %4Tw oYU, TOo TeTPdywvo ABTA pe euPaddy 40 ecm? éyel tic xopupéc Tov T

xor A otn dapetpo xal T A xow B oty mepLpépeta evog NuLxLXALOL.

A B

To epPaddy Tov nuLxvxAiov eivor (oo pe:
A. 207 cm? B. 257 cm? I. 307 cm? A. 407 cm? E. 507 cm?

19. 'Eotw x,y Betixol mpoypatixol optbpotl. Av

1 1
Vi+—=2 xou Jy+— =3,
i W

7

TOTE N TAPAOTOOT

LooUTOL UE:

A. 4 B. 2 . v6 A. 14 E. Kovéva

ot AVTA

20. 'Evog Oetindg axépatog AEYETOL «TUYEPOG» OV, OTAY OPOLPECOLUE OTTO CVTOY TOV
opLtOud To SLTAGGCLO XATTOLOL GLYXEXPLULEVOL OeTix0) SLoPETN TOL, UTTOPOVUE VO TTA-
QPOLUE OTTOTEAETUO 6.

[No mopadetypo, o opLbudg 10 eivoar «TuyeEdS», Yrarti o aptbuds 2 ivor Stotpétng Tov
10 %ot 10 —2-2 = 6.

To peyardtepo dbpotopo Pnelwy mov umopet vo €xel €vag «TuXEEPOS» opLiudg elva:
A. 3 B. 6 I. 8 A. 9 E. 12

21. Ay
A=124+224+324+...+10% xow B=112+122 4132 + ... + 202,

T6te T0 B — A 1o00Ton PE:

A. 2000 B. 2100 I'. 2150 A. 2175 E. 3000

Kumptaxn Mabnpatixy Etotpeia XeAida b



I Tvpvoaoiov & 20" Komptoxn Mabnpotixn Olopmiéda AmpiAtog 2019
A’ Avxeiov

22. To abpolopor OAWY TwWV YWVLWY, EXTOS OTTO LA, EVOS XVPTOD TTOAVYW®YOL LOOVTOL [LE
2019°. Téte, n &AM Ywvio eivol (o pe:

A. 39° B. 49° . 131°
A. 141° E. Aev pmropei va TpoadiopLotel
23. Av

f(l—x)+2f(x) =3z, Vo € R,

67 10 f(0) toobTon VE:

1 3
A -1 B. 1 r. —- A 4 E. -
4 8
24. Av a, 5,7,d @uaowol aplbuol, wate
9a . 425 . 1637 _ 846,
TéTE TO 0 OV PTopEL va eivol (0o pe:
A. 2 B. 4 I'. 8 A 12 E. 20

25. Ze éva ynot xabe xdtoixog touv Adel mhvta aAnbetor M| Aéel mavto PEpota. e ULo
oLYAVTNOY LETOED Twv Avdpéa, BaolAn, [Npyo, Anunten xow EAévrng, oL omolol eiva
%XATOLXOL TOL VNoLoy, AéyOnxay tor axdAovbor:

Avdpéag : «Axplpug Téooepig amd epdig Aéve PEporto
Baoiing : «O Avtpéag eime Pépotox
IMwpyog : «O Baoiing eirne Pépotor
Anpnrong @ «O TMpyog eime Pepoto
EAévn : «O Anuntong eine Pépoto

A6 ta o Thvw TévTe dtopa, To TANH0G VTV ToL Aéve PEpaTa elvaL:

A1 B. 2 r. 3

A 4 E. Aev pmopetl va TpoadlopLlotel
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20" CYPRUS MATHEMATICAL OLYMPIAD
Sunday, April 14", 2019

EXAM PAPER
9t & 10" GRADE

TIME: 60 minutes

e Fill in carefully the answer sheet, by choosing only one answer to each question. The
selection must be made by shading the right answer.

¢ Every correct answer is graded with 4 points. For each wrong answer, 1 point will be
deducted.

e If a question is answered by shading more than one answer, the answer will be
considered wrong. The correction will be made electronically, so any additional mark
might be taken as wrong.

* You can use the space next to the questions to take extra notes.

¢ It is recommended that you complete the answer sheet in the last five minutes of the
exam, making sure that your answers are final.

( Examples of filling the answer sheet

1. Find the result 2 + 3.
A. 6 B. 5 . 4 A. 3 E. 2

Correct filling Incorrect filling

LtOOOOE LtOROOO
LOOOOO MOIOIOROIC
LOOOOE tOOOO®




9th & 10™ Grade 20" Cyprus Mathematical Olympiad April 2019
(C’ Cymnasium & A’ Lyceum)

1. The graph of a line (¢) is plotted below.

N

V
Then, a possible equation for (¢) could be:

A y=z+1 B. y=2-1 r. y==x A y=—-1—-2 E. y=1—=2

2. In the following figure AB = AI" and BI' = I'A. Angle ABA is equal to 30°.

A

Then, the angle BAT is equal to:
A, 20° B. 30° . 40° A. 50° E. 80°

3. The sum of two numbers is equal to 2019 and their difference is equal to 2018. The

smaller of the two numbers is equal to:

A -1 B. -05 I'. 0 A. 05 E. 1

Cyprus Mathematical Society Page 1



9th & 10 Grade 20" Cyprus Mathematical Olympiad April 2019
(C’ Cymnasium & A’ Lyceum)

4. The number of diagonals of the following hexagon is:

A

A 6 B. 7 I'. 8 A9 E. 10

5. When a barrel is 70% full, it contains 30 more litres than when it is 30% full. The
capacity of the barrel in litres is:

A. 60 B. 75 . 90 A. 100 E. 120

6. Costas runs uphill with a speed of 8 km/h and needs one hour to reach the top. He
returns from the same road downhill with a speed of 12 km/h. The time, in minutes,

that Costas needs in order to reach the bottom is:
A. 30 min B. 40 min I'. 45 min A. 50 min E. 90 min

7. In the following rectangle ABI'A we have:

AE:ZF:I’H:A(’D:A?)A:A(jB

The percentage of the shaded area of the rectangle is:

1 2 4
AW Bl g B0 Ay,

Cyprus Mathematical Society Page 2



9th & 10 Grade 20" Cyprus Mathematical Olympiad April 2019
(C’ Cymnasium & A’ Lyceum)

8. If
f@) =" and f(a)=2,
then f (a?) is equal to:
2 4 4 1
A 4 B. - r. - A - E. -
3 9 5 4
9. The expression
(20192 — 20182)°
20192 + 2 - 2019 - 2018 4 20182
is equal to:
1
A1 B. 201 r. 4 — E. 4037
018 037 1037 037

10. In the following figure the arcs ]:]I\-I, ]:](\9, EZ and EI are semicircles inside the circle with

centre E and radius 14 cm.

The shaded area is equal to:

49
A. il cm? B. 497 cm? I. 777 cm? A. 987 cm? E. 1447 cm?

2

11. In a triangle ABI" the arithmetic ratio of its area to its perimeter is % Let A, E, Z be the
midpoints of the sides of ABI".

B E r

In triangle AEZ the arithmetic ratio of its area to its perimeter is:

3 3 3
A - B. - r. - A1 E. 0,2
4 8 2 0,25

Cyprus Mathematical Society Page 3



9th & 10 Grade 20" Cyprus Mathematical Olympiad April 2019
(C’ Cymnasium & A’ Lyceum)

12. The numbers 2, 3,12,14, 15,20 and 21 can be partitioned into two groups such that the

product of the numbers in each group is the same. This product is equal to:
A. 6 B. 420 I'. 1260 A. 2520 E. 6720

13. Andreas writes nine numbers in ascending order. The average of the first five of those
is equal to 23 and the average of the last five of those is equal to 51. If the middle

number is equal to the average of the nine numbers, then the sum of all numbers is:
A. 306 B. 315 r. 333 A. 351 E. 360

14. If a, 5 and ~ are real numbers such that

(a+B—-13)2+/B+y—12+|a+~v—35 =0,

then
a+p+y
is equal to:
A. 30 B. 40 I'. 50 A. 60 E. 70
15. The last digit of the number
901820182018
is:
A 2 B. 4 I'. 6 A. 8 E. None
of these
16. If
1 1 5
ry x4y
then the expression
T,y
y
is equal to:
A0 B. 3 I. 4 A. 5 E. None
of these
17. The largest integer x, such that 2333 < 28%8 js;
A 4 B. 5 I'. 6 A7 E. 8

Cyprus Mathematical Society Page 4



9th & 10 Grade 20" Cyprus Mathematical Olympiad April 2019
(C’ Cymnasium & A’ Lyceum)

18. In the following figure, ABI'A is a square of area 40 cm? whose vertices I and A are

on the diameter and whose vertices A and B on the circumference of a semicircle.

A B

The area of the semicircle is:
A. 207 cm? B. 257 cm? I'. 307 cm? A. 407 cm? E. 507 cm?

19. Let x,y be positive real numbers. If

1 1
Vr+—=2 and Jy+— =3,
m x

Vi v
then
1
\Jry + —
Ty
is equal to:
A. 4 B. 2 Ir. v6 A. V14 E. None

of these

20. A positive integer is called “lucky” if, when we subtract from this number, the double

of a particular positive divisor of it, we can get 6 as an answer.
For example 10 is “lucky”, since 2 is a divisor of 10 and 10 —2-2 = 6.

The largest sum of digits that a lucky” number can have is:
A 3 B. 6 I'. 8 A9 E. 12

21. If
A=124+224+32+...410% and B=112+122 +13%+... 420,

then B — A is equal to:

A. 2000 B. 2100 I'. 2150 A. 2175 E. 3000

Cyprus Mathematical Society Page 5



9th & 10 Grade 20" Cyprus Mathematical Olympiad April 2019
(C’ Cymnasium & A’ Lyceum)

22. The sum of all but one of the angles of a given convex polygon is equal to 2019°. Then,
the other angle is equal to:

A. 39° B. 49° . 131°
A. 141° E. It cannot be determined

23. If
fl—z)+2f(x) = 3z, Vx € R,

then f(0) is equal to:
A, -1 B. 1 r. —- A 4 E. -

24, If a,3,~,0 are natural numbers such that

20 . 42,6’ . 1637 — 845

)

then a cannot be equal to:
A 2 B. 4 I'. 8 A 12 E. 20

25. Every inhabitant of a certain island either always tells the truth or always lies. In a
meeting of Andreas, Vasilis, George, Demetris and Helen, who are inhabitants of this
island, the following were told:

Andreas : “Exactly four of us are lying”
Vasilis : “Andreas lied”
George : “Vasilis lied”

Demetris : “George lied”

Helen : “Demetris lied”

The number out of those five people that lie is equal to:

A1 B. 2 Ir. 3

A 4 E. It cannot be determined

Cyprus Mathematical Society Page 6



