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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 Lt ®OOOG
LOOOOO tOOOO®




I Topvaoiov & 21" Komptoxn Mabnpotixn Olopmiéda Tovvrog 2020
A’ Avxeiov

1. To ywdpevo

(o) (o2 (o) () (05) ()

elvow {oo pe:

7 7 4
A. B. r. - A - E. -
7 8 2 6 3
2. Ay 9
a
axf=—,
VB
THTE TO
[Bx(2x1)] x4
elvow {oo pe:
Al B. 2 r. 2 a2 E 2
8 4 4 8 2

3. To abpotopo Twv Pneiwy Tov aELbprod Tov TEOXVTTTEL ATTO TO YLVOUEVO

[ — 92018 52020

elvow {oo pe:
A. 2 B. 4 . 5 A7 E. 10

4. 7o o xdTw oynua M evbeio (¢) TéUvel Toug dEoveg ota onuelar A xow B €tot, vdote
(OA) = 2(0OB), 6mov O 71 oY TwY AEGVWLV.

Y

B

H »Aion g evbeiag (¢) elvon Lo pe:

1 1
A. 2 B. 1 r. - A —— E. -2
2 2
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I Topvaoiov & 21" Komptoxn Mabnpotixn Olopmiéda Tovvrog 2020
A’ Avxeiov

5. To pnxog evdg opboywviov eivor xatd 10% peyoAbTEQO OTd TO UNXOG TNG TTAELEAS
evog TeTPaYwvoL. To TAdtog Tou opboywviov eival xotd 10% pixpdTEPO TS TO UTHOG
™¢ TTAELPAG ToL TETPOYWYOL. O AdY0g ToL epfBadod Tov opbHoywviov TPog To epPaddy

TOV TETPOYWYOL LGOVTAL LE:
A. 99:100 B. 101:100 r. 1:1 A. 199 : 200 E. 201:200

6. 'Evog proyiotlng ypetdleton 18 wpeg yia va Badet proy aibovoa. Tpelg pmoyLotlndeg
epydalovtol pe Tov Ldto puhud W Tov TEONYOLEVO, Yo Vo Baovy piar dAAN albovoa

pe dimAdaoteg Staataoets. Ou wpeg mov Ha ypetaaTtody elvort:
A. 12 B. 16 . 24 A. 36 E. 48

7. Tow unun Twv TAELEWY VO TTaPaAANAOYPAUOL elvor = + 5,15 — x, 2 + 10 xow = + 15.
H mepipetpog ToL TOPOAAMAOYOAULLOV LGOVTOL [LE:

A. 30 B. 40 I'. 50 A. 55 E. 60

8. 10 opboywvio Ttpiywvo A ABI' pe ZA = 90°, AB = 5 cm xow AI' = 12 cm, ypd-
(ovUE TOED pe xévTpo To onuelo I' xat oaxtivor 12 cm, xat T0E0 pe xévtpo to onpeio B
xot oxtivoe 5 em. T 300 avtd téEo Téuvovy Ty vToteivovoa ot onuetor M ot N,

OVTLOTOLY X, OTIWG POIVETOL GTO TTLO XATW TYNULOL.

B
M
N
5 cm

O

A 12 cm r
To pvxog Tov MN LoovToL pe:
1 24
A. 2cm B. E?) cm I 3cm A. 4 cm E. = cm

9. Ze éva dtaywviopo 25 gpwtioewy, xdbe opby amavinon Poabuoroyeitor pe téooe-
oLg povadeg, xabe epdytnon mov dev €xel amaviniel pe undév povéadeg xot yia xabe
AavBoopévn amavinon aotpeiton pior povéado. Amd Tig mopoxdTtw Pabporoyies, M

Babuoroyio evig pnobnt oto Staywviopa dev pumopsl va eivot ton pe:

A. 95 B. 92 . 91 A. 90 E. 89

Kumptaxn Mabnpatixy Etotpeia XeAido 2



I Topvaoiov & 21" Komptoxn Mabnpotixn Olopmiéda Tovvrog 2020
A’ Avxeiov

10.

11.

12.

13.

14.

Ot Beppoxpacicc TEVTE GLVEYOUEVHLY NUEPWY NTOY OLAQPOPETLXOL LETOED TOUG OXEQPMLOL
opLbpol. Ay to yvouevo twy mévte Oeppoxpootwy eival 12, Tote 0 PLETOG 6POG VTV

Twy eppoxpootty LoodTol [E:
A0 B. 0,2 I. 04 A. 0,6 E. 0,8

%70 Lo x&tw oynue, To Tpiywvo AEZH eivor toooxeég pe HE = HZ xow v yovio ZA

elvol SLTAGoLo TNG Ywviog £6.

B
Z
50°
70° E H I
A r 65°
A 0
H yovio ZA eivon ton pe:
A. 30° B. 35° I'. 50° A. 60° E. 70°

Ye po TéEn 34 pobntddy, 20 amd avtodg Toilovy mavo xor 16 mailovy xtbapoa. To
mtAnbog Twv poabntdy mov mallovy xar To dVo dpyoava eivor SLTTAGOL0 amd To TTANHOC
TV podntdy mov de mailovy xavéva amd awta Tor dpyave. To TANHog Ty pobnTvy

mov Ttatlovy xLbdpa, aAAG dev Tol{ovy TLAVO, LEOVTAL LE:
A. 10 B. 12 . 13 A 14 E. 16

Ao tpévar nwvodvtay pe avtifety @opd oty Ol oLdNEOdPoULX] YOOUUN UE OTTO-
TéAeopa va ouyxpovatoby. H toydtnto tov evdg amd ta Tpéva Mty 85 km/h xow m
ToyOTNTOL TOL AAAOL Nty 95 km /h. H amtéatacy toug 5 Aemttd oLy artd T adyxpovon

nNTow:

A. 2 km B. 15 km I'. 17 km A. 19 km E. 36 km

"Eva opboywvio éyet mepipetpo 10 cm. Av avENCOLPE TO UNXOG TOL XOT& 3 cm %ot TO

TTAGTOG TOL XATA 3 cm, TOTE N adEnom Tov eufadod Tov elval:

A. 10 cm? B. 12 cm? . 20 cm? A. 24 cm? E. 30 cm?

Kumptaxn Mabnpatixy Etotpeia XeAido 3



I Topvaoiov & 21" Komptoxn Mabnpotixn Olopmiéda Tovvrog 2020
A’ Avxeiov

15. To mAN00G TV TEOYROTIXGY TLLWY TOL X, WOTE TO GVVOAO
A= {zx,z?22° -1}

vo €xel axptfog dbo otolyelo eivor:
A1 B. 3 . 4 A5 E. 6

16. Am6 toug Lo %ATw apLBode, avtds ToLv dev eivar TEAELO TETPAYWVO axcpaiov eivor
o optbuog:

A. 56169 B. 119716 I'. 128164 A. 212521 E. 308242

1
17. AvVo evbeieg tepvody amd to anueio (5,4) xow Exovy xAloelg 2 xouw —3 ovtiotorya. To

epPaddy Tov TELYWYOL TToL oyMuUaTtilovy ot evbeieg pe Tov AEova TWY T LEOVTAL UE:
A. 20 B. 28 I'. 40 A. 56 E. 68

18. Ymépyovy dLapopol TPOTOoL X&ToLog va €xel €207 o xEPUOTH TwY €2 XL YXEPTOVOWL-
opota Ty €5. Evag tétolog Tpdmog eivor vo Exel €va xépua Twv €2 o 41 yopTtovo-
plopoto Twy €5. ZoumeptAapBovouévonv xol avTol ToL TPOTOoV, To TAND0S GAWY TwY

TEOTTWY LOOVTOL UE:!
A. 10 B. 19 r. 20 A, 21 E. 41

19. 210 O RATW CYNUA, OL TTASVPES TOL POUBOL EPATTOVTOL TOL XVXAOL.

B

Av ot draydyvior Tov pouPou eivor pnxovg 10 cm xow 24 cm, TOTE 1 o TLVOL TOL XOUAOL

LooVTOL UE:

58 60
A. 4 cm B. 3 cm T. 3 cm A. 6 cm E. 10 cm

Kumptaxn Mabnpatixy Etotpeia XeAido 4



I Topvaoiov & 21" Komptoxn Mabnpotixn Olopmiéda Tovvrog 2020
A’ Avxeiov

20. "Evo vtemdlito vepobl €xeL T LOPEY] %ol TLG OLATTAOELS TTOL POLYOVTIOL OTO TILO XATW
oYL

1 m —

PR
~—

Apyxd, to vtemdlito elvar adeto. AT TG TILO XATW YPXPLXES TTAPATTATELS, QVTY TTOL

delyvel TG To VYOS TOL VEPOD UETABAAAETOL UE TNV TTEEOS0 TOL YPOVOL Elval W

"Tog
Ydog
Xpobvo Xpobvo
A pOvOog B. povog
"Tdog "Tog
Xpodvog Xpobvog
r A.
"Yog
Xpobvo
B povog

Kumptaxn Mabnpatixy Etotpeia XeAida b



I Topvaoiov & 21" Komptoxn Mabnpotixn Olopmiéda Tovvrog 2020
A’ Avxeiov

21. 210 7o x&Tw oyfue, to ABTA eivon tetpdywvo epfadod 25 cm?. To EZIA eivou
p6upoc epPoadod 20 cm?.

A B

777777777777777
7
z 7 2
777 7077
777
7

To epPaddy g oxtaouéyng TePLOYNG LoovTOL UE:
A. 9 cm? B. 10 cm? I'. 11 cm? A. 12 cm? E. 12,5 cm?

22. O N eivor 0 péytotog mevtadPneLlog Quaotxds optbuds, Tov omolov To YLYOUEVO TwY
Pneiwy Tov eival (oo pe 120. To abpolopa twv Pneiwy Tov N toodTon pe:

A. 14 B. 15 . 17 A. 18 E. 20

23. H Tp1 g mopdotoong

A = 2019 - 2020 4 2020 - 2021 — 2 - 2019 - 2021

LOOVTOL UE:

A. 0 B. 2 I'. 1110 A. 2022 E. Kovéva

omd aVTA

24. To TAM00G TWVY LOOOKEAWY TELYWOVWY UE OXEQAULX UNXY TTAELEWY xot TepipeTpo 2020
elvol (oo pe:

A. 504 B. 506 I'. 1009 A. 1516 E. 2020
25. To AMB0og TV SLOPOPETIXWY TTEWTWY SLOLPETWY TOL XELOLOD

A=78_—7"_42

elvo {go pe:

A 3 B. 4 I'. 5 A. 6 E. 7
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21%' CYPRUS MATHEMATICAL OLYMPIAD
Sunday, June 28, 2020

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 21% Cyprus Mathematical Olympiad June 2020
(C’ Cymnasium & A’ Lyceum)

1. The value of the product

(o) (o2 (rea) (o) (05) ()

is equal to:
7 7 4
A. B. r. - A~ E. -
! 8 2 6 3
2. If )
a
a * 6 = T
VB
then
[Bx(2%1)] x4
is equal to:
a2 B. 2 r. 2 A 2 E. 2
8 4 4 8 2
3. The sum of the digits of the outcome of the product
" — 92018 | 52020
is equal to:
A 2 B. 4 .5 A7 E. 10

4. In the figure below, the line (¢) crosses the axes at the points A and B, such that
(OA) = 2(OB), where O is the origin.

Y

B

The gradient of the line (¢) is equal to:

1 1
A. 2 B. 1 r. - A —— E. -2
2 2

Cyprus Mathematical Society Page 1



9th & 10™ Grade 21% Cyprus Mathematical Olympiad June 2020
(C’ Cymnasium & A’ Lyceum)

5. The length of a rectangle is 10% greater than the length of the side of a square. The
width of the rectangle is 10% smaller than the length of the side of the square. The
ratio of the area of the rectangle to the area of the square is equal to:

A. 99:100 B. 101:100 I'. 1:1 A. 199 : 200 E. 201 :200

6. A painter needs 18 hours to paint a hall. Three painters work at the same rate as the
previous painter to paint a hall with double the dimensions. The number of hours that

they will need is:
A 12 B. 16 . 24 A. 36 E. 48

7. The lengths of the sides of a parallelogram are = + 5,15 — x,2x 4+ 10 and « + 15. The

perimeter of the parallelogram is equal to:

A. 30 B. 40 I'. 50 A. 55 E. 60

8. In right triangle AABI" with ZA = 90°, AB =5 cm and AI' = 12 cm, arcs of circles are
drawn, one with center I' and radius 12 cm, the other with center B and radius 5 cm.

The two arcs intersect the hypotenuse in M and N, respectively, as shown in the figure

below.

B

M
N
5 cm
O

A 12 ecm r

The length of MN is equal to:
A. 2cm B. ? cm I' 3cm A. 4 cm E. 25—4 cm

9. In a 25—question exam, every correct answer is worth four points, every unanswered
question is worth zero points, and for every incorrect answer one point is deducted.
From the following scores, the score of a student in this exam cannot be equal to:

A. 95 B. 92 . 91 A. 90 E. 89

Cyprus Mathematical Society Page 2



9th & 10™ Grade 21% Cyprus Mathematical Olympiad June 2020
(C’ Cymnasium & A’ Lyceum)

10. The temperatures of five consecutive days were distinct integers. If the product of the

five temperatures is 12, then the average of these temperatures is equal to:
A0 B. 0,2 . 04 A. 0,6 E. 0,8

11. In the figure below, the triangle AEZH is isosceles with HE = HZ and the size of angle
ZA is double the size of angle Z0.

B
Z
50°
70° E H I
A r 65°
A 0
The size of angle ZA is equal to:
A. 30° B. 35° Ir. 50° A. 60° E. 70°

12. In a class of 34 students, 20 of them play the piano and 16 of them play the guitar.
The number of students which play both instruments is twice the number of students
which do not play any of those instruments. The number of students who play the

guitar but not the piano is equal to:
A. 10 B. 12 r. 13 A. 14 E. 16

13. Two trains were moving on the same rail line and in opposite directions resulting in a
collision. The speed of one of the trains was 85 km/h and the speed of the other was
95 km/h. Their distance 5 minutes before the collision was:

A. 2 km B. 15 km I'. 17 km A. 19 km E. 36 km

14. The perimeter of a rectangle is equal to 10 cm. If we increase its length by 3 cm and

its width by 3 cm, then the increase of its area is:

A. 10 cm? B. 12 cm? I'. 20 cm? A. 24 cm? E. 30 cm?

Cyprus Mathematical Society Page 3



9th & 10™ Grade 21% Cyprus Mathematical Olympiad June 2020
(C’ Cymnasium & A’ Lyceum)

15. The number of real numbers z, such that the set
A= {zx,2? 2% -1}

has exactly two elements is:

A1 B. 3 I'. 4 A. 5 E. 6

16. From the numbers below, the one which is not a perfect square is the number:

A. 56169 B. 119716 I'. 128164 A. 212521 E. 308242

1
17. Two lines pass through the point (5,4) and have gradients 2 and —3 respectively. The

area of the triangle created by these two lines and the x—axis is equal to:

A. 20 B. 28 . 40 A. 56 E. 68

18. There are various ways for someone to have €207 in coins of €2 and banknotes of €5.
One of these is to have one coin of €2 and 41 banknotes of €5. Including this way, the
number of all possible ways is equal to:

A. 10 B. 19 I'. 20 A, 21 E. 41

19. In the figure below the sides of the rhombus are tangent to the circle.

B

If the diagonals of the rhombus have lengths 10 cm and 24 cm, then the radius of the
circle is equal to:

A. 4 cm B. @ cm TI. @ cm A. 6 cm E. 10 cm
13 13

Cyprus Mathematical Society Page 4



9th & 10™ Grade 21% Cyprus Mathematical Olympiad June 2020
(C’ Cymnasium & A’ Lyceum)

20. A water tank has shape and dimensions as shown in the figure below.

e 1m —

PR
' ~—

Initially the tank is empty. From the following graphs, the one representing how the
height of the water changes over time is:

Height
Height
Time Time
A. B
Height Height
Time Time
I. A
Height
Time
E.

Cyprus Mathematical Society Page 5



9th & 10 Grade 21% Cyprus Mathematical Olympiad June 2020
(C’ Cymnasium & A’ Lyceum)

21. In the figure below ABTI'A is a square with area 25 cm?. EZI'A is a rhombus with area

20 cm?2.

The shaded area is equal to:
A. 9 cm? B. 10 cm? I'. 11 cm? A. 12 cm? E. 12,5 cm?

22. N is the largest five-digit natural number whose product of digits is equal to 120. The
sum of the digits of N is equal to:

A. 14 B. 15 r. 17 A. 18 E. 20

23. The value of the expression
A = 2019 - 2020 + 2020 - 2021 — 2 - 2019 - 2021

is equal to:

A. 0 B. 2 I'. 1110 A. 2022 E. None
of these

24. The number of isosceles triangles with integer side lengths and perimeter equal to 2020

is equal to:
A. 504 B. 506 I'. 1009 A. 1516 E. 2020
25. The number of distinct prime divisors of

A=78_7"_42

is equal to:

A 3 B. 4 I'. 5 A. 6 E. 7

Cyprus Mathematical Society Page 6



