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AOKIMIO
A" & B T'YMNAXIOY

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®




A’ & B’ T'vpvaaiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

1. H twpn g mopdotoong
A =1990 — 1991 4+ 1992 — 1993 + 1994 — 1995 + - - - — 2019 + 2020
elvat (om pe:
A. 2000 B. —-15 I'. 15 A. 2005 E. 510

2. To televtaio Pneio Tng mopdoTaong
B =2019° + 2019" + 2019% + 2019°

elvoau:
A. 9 B. 3 . 2 A1 E. 0

3. Ze éva draywviopo Mabnuatixwy, o Anunteng arndvinoe owotd 80% amd tig 10 epw-
TNOoELS TOAAUTIANG eTtAoYYg ot 70% amd Tig 30 epwtioelg avartuEne. To mocootd

ol T 40 EPWTNOELG TOL JLAYWVLOUOTOG TTOV ATTAVINOE OWOT& 0 ANuNTENg elvaL:
A. 71% B. 72,5% I'. 76% A. 73% E. 73,5%

4. H Avton Bo teptotpédet Ty o x4t etxdva xortd 90° deEtdotpopo (popd poAoYLov).

O|X]0
X
X0 X

To amotéAcopo TNG TTLO WAV TEPLOTPOPTG ELvaL:

X|O| X O X X O
X X | X[O Ol x| X
A_O><Q B.O X r X O
Ol xO O O
X X | X | X
A-><O>< E-O O

Kumpraxn Moabnpatixy Etolpeia XeAida 1



A’ & B’ T'vpvaaiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

5. 270 Lo xATW oYNUa, OAo T TRlYwVa ElVaL LOGTTASLOO.

AA
AAVAA AAVAA
AVAAVA AVAAVA

To pépog tov TpLywwvov AABI' mov elvar oxtacuévo eivol:

2 2
A2 B. 2 ) a2t

27 , 2! E. Kowé
4 37 16 64 aveve

ol AVTA

6. Ilévte axépouot, oL 4,4, x,y,13, 6TOL & # Y, EXOLY YPOPTEL OTTH TOV ULXPOTEPO GTOV
UEYOADTEPO. Av M HEOM TN TWY TEVTE TLO TAVW OXEPALWY ELVaL axEPaLog, TOTE TO

TIAN00¢ TV SLopoPeTXWY (ELYWY (I, Y) TTOL LTTEEYOLY ElVaL:

A7 B. 8§ r. 9 A. 10 E. Kovéva

oo AVTA

7. Mo tadvtar TepLéyel 8 AeLXEG UTAAEG %o 4 Lodpeg UTTAAES. Av TpafiEovpe Tuyaio
uloe pmada amd Ty Todvtor v Ty, TOTE N TLhavdtnTor vor Thipovue podpn UTdAo lvo

lon ue:
4 1 1
A. 8 B. - I. 2 A - E. -
4 8 3 4 3

8. Aptbudg pabntwy BEAoLY Vo ayopdoovy éva SLadPUaTIXG TTLVOXO YLOL TO OYOAELO TOVG.
Ay dyoel 0 xabévag and €35, tote Oa Tovg vToAsiTovToL axdpo €315. Av dwoeL o

xabévog amd €42, t6te B Ttoug meptooédouvy €315. O apLbudg Twy pabntdy eivor:

A. 63 B. 90 r. 77 A7 E. Kovéva

omtd aVTA

9. O aplbpdg Twy TETPAYWVLY TOL PAIVOVTAL GTO TILO XATW OYNULOL EVOL:

A. 162 B. 140 I'. 49 A. 50 E. 55

Kumproxn Mabnuotixn Etatpeio YeAdo 2



A’ & B’ T'vpvaaiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

10. Ze éva oyoheto, 170 pobntég pwmhnxay yior Tar €37 TWVY PEOVTWY TOL TOLE APETOLY,
OVAUEDO O [UNAO, TTOPTOXAAL %ot provave. To amoteAéopota topatifevtol otov Lo
XOTW TLVOXOL.

Eidog ®podrtov AptOpog Mabnrtorv
MnAo 107
[MopToxdAL 90
Mmoavéavo 71
MmnAo xow TTopTtoxai 56
[MoptoxdAL xow Mmavévo 40
MnAo xow Mmovévo 47
Mo, IToptoxdAL xar Mravavo 36

O apLbpog Twy pabntwy, otoug ooiovg dev apEael xavéva amd Ta TPl PEOLTO ElvOL:

A9 B. 89 I'. 98 A. 10 E. Kovéva

oo AVTA

11. TéooepLg umdreg elvor apLlOunUéveg 0TS POLVETOL TTLO KATW.

OOOO

O Nixog emAéyel 300 UTEAEG X0l TTOAXTAAGLALEL TOLG aPLOLODS TToL avaryPdovToL

oc avutés. H mbavdétnra to yivduevo va eivar opyntindg meptttdg optbuog tvo:

A. 1 B. 1 T. § A. § E. Kovéva
6 2 5 8

oTTtO AVTA

12. O peyardTtepog amd Toug apLipove

200 340 1800 330 4 330 4 330 1000000000

elvo o:
A. 260 B. 3% r. 1800
A. 330 4330 4 330 E. 1000000000

Kumproxn Mabnuotixn Etotpeio XeAida 3



A’ & B’ T'vpvaaiov 21" Kumproxn Moabnpatie] OAvpmado Tovwviog 2020

13. Ay

R Py
Holw

axfB=+va2+0b?

TOTE N TLUN TNG TUPAOTAONG
(3% 4) % (20V16)

elvow fom pe:

A. V194 B. 169 . 12 A5 E. 13

14. 270 TILO XATW OYNULOL POIVETOL YLO TTLOLVOL XOL EVOG TTETELYOG SLASPOWUOS TTAGTOUG 4 m.

7777777777 777777 777777777777 7777777777777777777777777777777]
Ay
Ry
17T I 7 777777777777 77777777777777777777777
YIIII I I I 1117777777 7777777777777777 777

7000057 ez
5000007 50250077
7000007 ez
5000007 50500077
7000007 50200077
7000707 50505077
5000007 50200077
7000057 70202507 20 m
5000007 50250077
7000057 70200577
5000007 50250077
7000007 50200577
7 77 50250077
70007 50200577
7000007 50505077
7000007 50200077
7000007 70202507
70007 50250577
A AR 7 77
7 0000000000000000000000000000000000000000000000000 00
00 0000000000000000000000000000000000000000077)

Ay
Ry 7777777777777
JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I I I 7777777 77777777 7]

H mepipetpog tng malvag eivo:

A. 128 m B. 160 m I' 144 m A. 64 m E. 300 m

15. 2y mo xdtw ewxdva paivovtol T TPl TEWTO oXNUOTO VOGS LoTiBou, Tor ool

XOTOUOXEVACTNHAY UE TETPA YWV TTAELEAS 1.

Zype 1 Tyxnuo 2 Zypo 3

H mepipetpog Tov 10°° oyfuatog eivol:

A. 21 B. 33 I'. 64 A. 100 E. Kovéva

ol VT

Kumproxn Mabnuotixn Etatpeio YeAdo 4



A’ & B’ T'vpvaaiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

16. To 1o xdtw Saypoppo Seiyvel TO XOGTOG AELTOLPYLOG LLOG UMYOVTS.

Evpw T
30

20

10

AETC’Cé(\
0 10 20 30 40 50 60

To x6GT0g AELTOLEYIOG TNG UNYAVNG OV PO ELvaLL:
A. €10 B. €15 I'. €20 A, €25 E. €30

17. Aivovtor ot 7o x&Tw dMAWOELS:
A. "Eva evfdypoppo tunqpor Umopel vor Stotp€oel €va NULXOXALO o 300 pLxpOTEQO
NLLXOUALOL.

B. "Eva evbdypoppo tpunquor pmopel voo Stopéoet éva opboywvio oe 300 uLxpdtepa
opboywvia.

I'. "Eva evfdypopppo tpiuor pmopel var SLalpeael €var TETPAYwYo oe SV0 ULXPOTEQX
TETPAYWVA.

A. "Eva evfdypoppo tuquoe Lmwopel vor dtatpéoel évay xUxA0 o 300 PLXPOTEQOLG
*O%AOLG.

E. "Eva evbdypoupo tpunquor pmopel vo Stotpéoet €vayv popfo o dbo ULxpdTeEPOLS
pdufoug.

AT TLg O TAvw dINAWOoELS, oAning eivor N:
A. A B. B r. r A. A E. E

18. Av AB L T'A xow n yovia ZBI'A = 20°, t6te 1 yovia Lz eivon ton pe:

A
x
B> 20°
A r
A. 20° B. 35° . 40° A. 30° E. Koavéva

omd VT

Kumproxn Mabnuotixn Etotpeio YeAida 5



A’ & B’ T'vpvaaiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

19. Av 0 éyxoc evéc Uxpod xHBou eivor 3 cm?, téte 0 dyrog Tov PeYEAOL xVBOL eivo:

3 cm?

A. 9 cm? B. 18 em? . 27 cm3 A. 81 cm? E. Kavéva
omtd aVTA

20. 'Eva aydpl Béper otodioxd evay toiyo. Katd 0 Stdpxreta g mTpwtng nuépog Papet
7o 1/3 touv tolyov. Katd 0 didpxeta tng dedtepng nuépog Bagel to 1/4 tou Tolyov.
Koté ™ dtdpxero g toitng nuépog Pépet to 1/5 tov Ttoixov xal ovtw xobeEng. O
opLOUog TV NUEPWY TTOL aTALTOVVTOL, YL Vo Bopel OAOXANPOG O TolYO0G ElvaL:

A 4 B. 5 I'. 6 A7 E. 8

21. X7o To xdtw oynuoe, To ABI'A eivor tetpdywvo pe mAevpd 6 cm, To O eivor To %€vTPo
ToL TETPOYWYOL %ot To AEOZ eivar opboywvio Tpiywvo pe xabeteg mhevpég OZ = 8 cm

xot OE = 6 cm.

To epfaddv g oxtaopévng mepLtoyng etvo:

A. 18 cm? B. 12 cm? I 9cm? A. 15 cm? E. Kovéva
ol VTR

Kumproxn Mabnuotixn Etatpeio YeAida 6



A’ & B’ T'vpvaaiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

22.

23.

24.

25.

Mo oxtivoe Aéwlep Oor XTUTTNOEL GTO TLO HATW TETPOYWYLXO TTAAXAXKL.

g —r
00000000700200000050404000000027
A A,
A A
A,
20000 250500
2200000000 7500
252000000 750
oo 9em o
25000000 750
200000 750
2500000000 550
200000 25050
s 7500
2000000 250500
2200000000 5500
250000000 750
AR A
25000000 750
200000 750
25000000 200
A D A
000202007000000000000000050540
A A AN
00000500050505050500005050540
A A A AN
AR AAAAAA AN
A A A AN
e atetes et esioes
A A AN N
2500000000 1050000000
000200000005050000005050540
A A

H mbovétnto voo xTUTTNOoEL GTO ULXPO GOTIPO TETPAYWVO ELvo:

9 81 81 1 1
B

A — . I. A - E.
20 400

319 9 20
Xopnotpomolwvtag wovo to Yneio 1,2, 3,4 xow 5, piow oxorovbior optbudy dnutovpyeiton
¢ oxoAovHwe:

Tomobetodue oe oeLpd, amd apLtotepd TEog OckLd, évar 1, dvo 2, tpla 3, téooepa 4,

TévTe 5, €EL 1, eQTa 2 %Oox.

H axolovbio ypapeton wg axoroddwg:
1,2,2,3,3,3,4,4,4,4,5,5,5,5,5,1,1,1,1,1,1,2,2,2,2,2,2,2, ...
0 100° 6pog tng axorovbiog eivor:
A. 1 B. 2 r. 3 A 4 E. 5

Toetg Betixol axéparol a, 8,7 LxoVOTTOLOVY TY OYEOT:
4*.50 .67 = 8% . 9. 1010

To &bpoiopo a + B + v eivon (oo pe:
A. 27 B. 15 I'. 18 A. 72 E. 36

Kdébe évag amd toug Betinodg axépatovg 229 xar 914 €yel v LOLOTNTA TTWG TO YLYOUEVO
Twv Pneilwy Toug eivar 36. To TANbog Twv TELPNELLWY BeTix®y axspaiwy Tov €xovy

oVTNY TNV LOLOTNTO ElvarL:

A. 21 B. 5 I'. 18 A 27 E. 12

Kumproxn Mabnuotixn Etatpeio YeAida 7






CYPRUS MATHEMATICAL
OLYMPIAD 2020

ENGLISH VERSION



Cyprus Mathematical Society
36 Stasinou street, Off. 102, 2003 Strovolos, Nicosia
Tel: 357 — 22378101, Fax: 357 — 22379122
cms@cms.org.cy, WWW.CIms.org.cy

21%' CYPRUS MATHEMATICAL OLYMPIAD
Sunday, June 28, 2020

EXAM PAPER
7t & 8" 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®




7th & 8™ Grade 21% Cyprus Mathematical Olympiad June 2020
(A’ & B’ Gymnasium)

1. The value of the expression
A =1990 — 1991 + 1992 — 1993 + 1994 — 1995 + - - - — 2019 + 2020

is equal to:
A. 2000 B. 15 Ir. 15 A. 2005 E. 510

2. The last digit of the expression
B =2019" + 2019' + 2019 + 2019°
is:
A. 9 B. 3 r. 2 A1 E. 0

3. On a Mathematics test, Dimitris answered correctly 80% of the 10 multiple choice
questions and 70% of the 30 short answer questions. The percentage of the 40 questions

on the test that Dimitris answered correctly is:
A. T4% B. 72,5% I'. 76% A. 73% E. 73,5%

4. Andri will rotate the image below 90° clockwise.

Ol X0

X
X 1O X
The result of the above rotation is:

X O X O X X O
X X[ X|O O X| X
A O|X|O g O |X r X |O

O|x|0O O O

X X[ X[ X

A X|O|X e O] |0

Cyprus Mathematical Society Page 1



7th & 8™ Grade 21% Cyprus Mathematical Olympiad June 2020
(A’ & B’ Gymnasium)

5. In the figure below, all triangles are equilateral

A

The part of the triangle A ABI that is shaded is:

3 27 9 27
A -

B. =t r. =~ A 2L E.
1 37 16 64 None

of these

6. Five integers, 4,4,x,y, 13, where = # y, have been arranged from smallest to largest.
If the average of these five integers above is an integer, then the number of possible

ordered pairs (z,y) that exist is:

A. 7 B. 8§ . 9 A. 10 E. None
of these

7. A bag contains 8 white balls and 4 black balls. If we draw at random a ball from the
bag, then the probability that the ball drawn is black is equal to:

Al B. - r. 2 A L E.

4 8 3 4 3
8. A number of students want to buy an interactive white-board for their school. If each
student contributes €35, then they will have €315 less. If each student contributes €42,

then they will have €315 extra. The number of students is:

A. 63 B. 90 r. 77 A7 E. None
of these

9. The number of squares that appear in the following shape is:

A. 162 B. 140 I'. 49 A. 50 E. 55

Cyprus Mathematical Society Page 2



7h & 8™ Grade 21% Cyprus Mathematical Olympiad June 2020
(A’ & B’ Gymnasium)

10. In a school, 170 students were asked about what type of fruits they like between apple,

orange and banana. The results are listed in the table below.

Type of Fruit Number of Students

Apple 107

Orange 90

Banana 71

Apple and Orange 56
Orange and Banana 40
Apple and Banana 47
Apple, Orange and Banana 36

The number of students, which do not like any of the three type of fruits, is:

A. 9 B. 89 I'. 98 A. 10 E. None

of these

11. Four balls are numbered as shown below.

OOOOG

Nick randomly selects two balls and multiplies the numbers shown on those. The

probability that the product to be a negative odd number is:

1 1 3 3
A, - B. - r. - A - E.
5 5 3 3 None
of these

12. The largest of the numbers
260 340~ 1800 330 4 330 4 330 1000000000
is:
A, 260 B. 340 r. 180

A. 330 4330 4 330 E. 1000000000

Cyprus Mathematical Society Page 3



7th & 8™ Grade 21% Cyprus Mathematical Olympiad June 2020
(A’ & B’ Gymnasium)

13. If
avp = +/a? — (32
and

a*f=+a%+ b2,

then the value of the expression
(3%4) % (20v16)

is equal to:

A. V194 B. 169 r. 12 A. 5 E. 13

14. In the figure below, a swimming pool and a stone sidewalk of width 4 m are shown.

T 7777777777707 70700700700 00 00 00 00 00 00 00 00 00 707
Ay
Ry
Ay
TP II I I I I I I I 7117777777777 7777777
TIIII I I I I I I I I I I I 1171170777777 777777777777
Y1 I I I 1171777777777 77777777777
7777777 7777777
1177777 220777
7777777 217777
727777 1277777
7777777 2717777
2777777 1277777
777777 717777
2777777 2277777 m
117777 1277777
7777777 7777777
1277777 1207777
7777777 2717777
1777777 1277777
7077777 7717777
2777777 1277777
777777 s717777
2727777 1227777
127777 7707777
TIIII I I I I I I I I I I I I I 7171770770777 777777777777
I 777777777777777
TP I I I I I I I I 71177077777 777777777777
Y1111 7777777777777 777777777 7277777
TP I I I I I I I I I 770777777777 777777
ey 777
1L22222222272222272272272222222222222222222222222222222

The perimeter of the swimming pool is:

A. 128 m B. 160 m I'. 144 m A. 64 m E. 300 m

15. In the figure below, the first three shapes of a pattern are shown, which they were
constructed by squares of side 1.

Shape 1 Shape 2 Shape 3

The perimeter of the 10™ shape is:

A. 21 B. 33 I'. 64 A. 100 E. None
of these

Cyprus Mathematical Society Page 4



7th & 8™ Grade 21% Cyprus Mathematical Olympiad June 2020
(A’ & B’ Gymnasium)

16. The following diagram shows the operating cost of a machine.

Euros T
30

20

10

Minute§
0 10 20 30 40 50 60

The operating cost of the machine per hour is:

A. €10 B. €15 . €20 A. €25 E. €30

17. The following statements are given:

A. One line segment can divide a semicircle into two smaller semicircles
One line segment can divide a rectangle into two smaller rectangles.
One line segment can divide a square into two smaller squares.

One line segment can divide a circle into two smaller circles.

=B g w

One line segment can divide a rhombus into two smaller rhombus.

From the statements above, true is:

A A B. B r. r A. A E. E

18. If AB L I'A and the angle ZBI'A = 20°, then the angle Zx is equal to:

A
z
B 20°
A r
A. 20° B. 35° . 40° A. 30° E. None

of these

Cyprus Mathematical Society Page 5



7th & 8™ Grade 21% Cyprus Mathematical Olympiad June 2020
(A’ & B’ Gymnasium)

19. If the volume of the small cube is 3 cm?, then the volume of the big cube is:

Ng

3 cm?

A. 9 cm? B. 18 em? . 27 cm3 A. 81 cm3 E. None

of these

20. A boy is gradually painting a wall. During the first day he paints 1/3 of the wall. During
the second day he paints 1/4 of the wall. During the third day he paints 1/5 of the
wall, and so on. The number of days needed to paint the entire wall is:

A 4 B. 5 I'. 6 A7 E. 8

21. In the figure below, ABI'A is a square with side 6 cm, O is the center of the square and
AEOZ is a right-angled triangle with vertical sides OZ = 8 cm and OE = 6 cm.

Z

The shaded area of the figure above is equal to:

A. 18 cm? B. 12 cm? I'. 9 cm? A. 15 cm? E. None

of these

Cyprus Mathematical Society Page 6
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22.

23.

24.

25.

A laser beam will strike on the square tile below.

9 cm

R R R AN
A N N T
AATIATIANIANIANLANNANNNNNNNN NN
A N T Y
AATIATIANIANIANIANNANNNNNNNN NN
A Y
AATIATIANIANIANIANN NN NNNNNN NN
N N N N NN
ATTIATIANIANIANIANNANNNNNNNN NN NN
N N N N Y
ATTITTINTUINNLNNN N NN NN NN NN NN

The probability to strike on the small white square is:

9 81 81
A — B.

— T A.
20 400 319

9

1

E. —
20

Using only the digits 1,2, 3,4 and 5, a sequence of numbers is created as follows:

We place in a row, from left to right, one 1, two 2, three 3, four 4, five 5, six 1, seven 2

and so on.

The sequence is written as follows:

1,2,2,3,3,3,4,4,4,4,5,5,5,5,5,1,1,1,1,1,1,2,2,2,2,2,2,2, ...

The 100™ term of the sequence is:
A1 B. 2 r. 3 A.
Three positive integers a, 3,y satisfy the relation:

49 .58 .67 =8%.99. 1010

The sum a + 5 + v is equal to:

A. 27 B. 15 . 18 A.

72

E. 36

Each of the positive integers 229 and 914 has the property that the product of its digits

is equal to 36. The number of the three-digit positive integers which have this property

is:

A. 21 B. 5 r. 18 A.

27

Cyprus Mathematical Society

Page 7






