KYTIPIAKH MAOHMATIKH ETAIPEIA

KA” KYTIPTAKH MAOHMATIKH
OAYMIITAAA 2023

9 AIIPIAIOY 2023

A" & B’ I’TMNAEIOY’I

WWW.CINs.org.cy

OEMATA XTA EAAHNIKA KAI ATTAIKA
PAPERS IN BOTH GREEK AND ENGLISH



www.cms.org.cy




KYTIPIAKH MAOHMATIKH
OAYMIITAAA 2023

EAAHNIKH EKAOXH



Koumproxn Mobnuotinn Etotpeio
Xtootvou 36, IM'pag. 102, tpdéfoiog 2003, Asvxwaio
TrnAépwvo: 357 — 22378101, ®ak: 357 — 22379122
Cms@cms.org.cy, WWWwW.Cms.Org.cy

KA” KYTIPIAKH MAOHMATIKH OAYMIITAAA
Kvpraxt, 9 Amptaiov 2023

AOKIMIO
A" & B IT'YMNAXIOY

XPONOX: 60 Acwtd

¢ No GUUTTANPWOETE TPOTEXTIXA TO PVANO ATTOVTNOEWY, ETLAEYOVTOS LOVO Lot OTTAVTNOT
T xé&be epdytnon. H ovopumAnpwon vo yivel pe podpLopo aToy avtioTolyo xOXAO.

e Kdbe owot) amdvtnon Pabporoyeitor pe 4 povéadeg. INa xabe Aavboouévn amdvtnon
oporpeitot 1 povada.

* ATGvInoY o AoxNOYN UE PAVPLOUO OE TEPLOCOTEPOLS OO €vay xUxAoLg Oewpeliton
AavBoopévy. Emtetd n Stépbwon Bo yiver AexTpovird, omoLodMmote emLTTAEOY OMLASL
N oBNOLLO UTTOPEL VO XATUOTNOEL TNV ATTAVTINON AovDooueév.

* Mmopeite Vo ONOLULOTIOLNGETE TOV XWEO GLTTAX OTLG ROUNOCELS YL VoL XAVETE [BoninTinég
TEdEELC.

* YUOTNVETOL OTIWGS ONUELWVETE TLG TIAVTINOELS GO OTO ELOLXO EVTUTIO OTTAYTNOEWY 0T
TeEAeLTOlO TTEVTE AETITA TNG eEETaiomg, oupol BePonwbeite 6Tl oL amavtioelg oag eivot
TEALXEC.

4 , , ,
MMopoadelypoto CLUTANPWONG ATAVTNCEWY

1. No vtoroyioete To dbpotopa 2 + 3.
A. 6 B. 5 . 4 A. 3 E. 2

20T CUUTIANPWOY) AavOaopévy oouminpwon

tOOOO® tOEOOO
Lt OOOO® Lt OOOOG
LOOOOE Lt O®OO®
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A’ & B’ I'vuvaotiov 24" Kumproxn Mabnuatixn OAvpmiédo AmpiAtog 2023

1. Ze éva tetpdywvo plor TASLEA €xel uNxog too pe 6z — 7 xo pioe dAAY (oo pe x + 8. To

euPaddy Tov TETPAYWYOL Efvar (00 UE:

A. 3 B. 9 I'. 16 A. 81 E. 121

2. 210V TopoxaTe xOxA0 x€vtpov A xot axtivag 2cm, To UETPo NG Ywviag B eivar 60°.

H mepipetpog tov tpLywwvov AEZ eivou:

A. 2cm B. 4cm I'' 6cm A. 9cm E. 47rcm

3. To eAéytoto x0v6 TOAATAGGCLO TwY aptbuwy 108,144 xow 180 elvou:

A. 36 B. 108 I'. 720 A. 1080 E. 2160

4. To tplo TEWTO oYNUOTH EVOS LOTIBoL aivovton Topoxdtw. To TAnHog Twy TeTpoYw-

vwv tov 100°° oyfuotog eivol:

A. 302 B. 305 I'. 401 A. 405 E. 500
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A’ & B’ I'vuvaotiov 24" Kumproxn Mabnuatixn OAvpmiédo AmpiAtog 2023

5. Ta otouxeioe Tov ouvdhov A avtiotoryilovtol Ue Tow GTOLXELr TOL GLVOAOL B OTtwg

QOLVETOL OTO TTOPOXATL OLEYQOUUO.

A B

H 7y touv z elvar:

A 41 B. 9 I'. 29 A7 E. 8

6. Xt0o mopoxdtw oynuo divovtoL:

o=BAI'=15° xoa. AB=BI =I'A=AE=FEH=HZ

I E Z

To pérpo g ywviog ¥ = EHZ eivou (oo ue:

A. 15° B. 20° I'. 30° A. 40° E. 45°

7. Ze éva tpiywvo ABI woydet 61t A = 60° xow B = 40°. H Sty0tépog e ywviog Br'A
Téuvel Ty AB o7to onpeio M. Ay 1o unxog g Styotopov I'M eivor (oo pe 5em, tdte
To unixog g BM elvan (oo pe:

A. 5cm B. 10cm I' 15em A. 40cm E. 60cm
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A’ & B’ I'vuvaotiov 24" Kumproxn Mabnuatixn OAvpmiédo AmpiAtog 2023

8.

9.

10.

To mopaxdtw oteped amoteieitol amd 27 uixpolg xOPoug tdrov peyébovg. Kabe évag
améd awTode ToLg ®VPoLC éxel epBaddy emipdvetoc (6o pe 6 cm?. To epBaddy e emt-

PAveELOG TOL OTEPEOD Elvol:

A. 162cm? B. 102cm? I'. 81cm? A. 54 cm? E. 27cm?

Ot TANPOEPOPLEG OYETIXA UE TV XWEO TTPOEAELOYS XOL TO XEPOOPOULO APLENG OUASOG
TOLELOTWY TOL TILOXEPHNUAY TNV KOTpo @aivovtal otov mopoxdte mivoxo.

Amo , , ,
S Pwola | AyyMo | ItoAio
Adpvaxo 35 20 8
o 22 33 2

H mboavotra évag amd avtolg toug tovplotes va TakEldede amd ™y AyyAlor xow vo
€pTooe 0T0 oePOdPBULO NG Adpvoxag eivar fon pe:
2 2 1
LB B. r. 2 a2 E. -
120 120 53 63 6
Y10 Topoaxdtew oyfuo ov evleieg (e1) xow (e2) eivon TopdAAnAeg xat  AA eivor dt-
XOTOROG NG Ywviog BAI'. Ay BAA = 27° xow BI'A = 48°, 16t T0 YETPO TNG YWVLAG

ABE eivow (00 pe:

A. 48° B. 75° . 27 A. 105° E. 54°
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A’ & B’ I'vuvaotiov 24" Kumproxn Mabnuatixn OAvpmiédo AmpiAtog 2023

11. Ze éva pabntixd cvvedplo pabnuotinwy, 150 podntég piaody EAAvixd, 48 AyyAuxd xon
82 Pwotxd. Metakd twv poabintdv, 23 utiody EAXAnvixd xor AyyAuxd, 22 EAXAnvixd xow
Pwowxa xow 25 AyyAuxd xow Pwoixd. Emtiorg, 15 pabntég uthodv o Tig TpeLg YAWOOoEC.
To wAnbog twv pabntwy Tov PLAody TOLAGYLOTOY Ulor aTtd ALTEG TLS YAWOOoES eivo:

A. 150 B. 225 I'. 280 A. 303 E. 340

12. H ywpenuxdtnro wlog motvog sivor 1200m3. Mo Bpdon yepiler tmy motva pe vepd pe
ovbué 11 m3 Ty dpo ko o Sedtepn ™ yeuiler pe pvbud 9Im? ™y dpo. Mo avtAio
ovti vo Tpochétet vepd otny TLolva aotpel vepd pe atabepd pvbud. Av n moiva elvo
AL KoL YPNOLLOTTOLOVYTAL TOTOH POV oL 3V0 Bpbaeg xot M avTALa, TOTE YPeLaleTOL
80 wpeg Lo va yepioet. H moodtntar Tov vepod mov aponpel 1 avtAion avé wpo elva

lon pe:
A. 15m? B. 20m? . 1m3 A. 5m3 E. 10m?
13. 210 mopoxdTe oy To opboywvio tpiywvo ABI exel epBaddy 81cm?. To AA eivour

0OPog Tov TELYWVOL xou toylel 6t (['A) = 2(BA). To epfaddév tov totydyvov AAI’

elvat (oo pe:

B
A
e
A r
A. 9cm? B. 24cm? I'. 30cm? A. 27cm?2 E. 54cm?

14. "Evog meptttog aplbudg x etvar pixpdtepog amd 100, TOAXTAAGCLOS TOL 3 X0l TOL 5 XOL

7o abpotopa Twy Pneiwy Tov elvor entiong mepLttd. O aplbuds = elvor (oog pe:
A. 15 B. 30 I'. 45 A. 60 E. 75
15. Aiveton toooxerég Tplywvo ABI pe AI' = BI' xow onpelo A tng mAevpdg BI' vote
AB = AA = AI'. H yovia AI'B eivar {on pe:

A. 30° B. 36° I'. 45° A. 60° E. 72°
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A’ & B’ I'vuvaotiov 24" Kumproxn Mabnuatixn OAvpmiédo AmpiAtog 2023

16.

17.

18.

19.

20.

21.

22.

To Pmepio tov emtoPpnpLov optbBpod 2345678 oL TTEETEL Vo SLOYPOUPEL WGTE VoL TTO-
xOPetL eEouhnepLog aptbuds ToAaTAdoLog Tov 9 elval:

A. 8 B. 7 I'. 6 A5 E. 4

Aivovton téooeplg Oetixol axépoatot. Otay Tovg mpoohéoovpe avd Tpelg Taipvovue Ta
ofpoiopota 30, 33,34 xow 38. O peyorAlTEQOG 0Tt TOLG TEGTEPLS OXEPALOVG Elva [GOG
Ue:

A7 B. 11 I'. 12 A 14 E. 15

To neio Twv povédwy tov aptbu.od
12 4+ 2% + 3% + 4% + .. 4 2023

elvou:

A0 B. 1 . 3 A 4 E. 5

Atvovtor tpetg draopetixol ava dVo @uotxol apltiuol wote o péoog 6pog Twv Vo
ULXEOTEPWY Vo lval {0og pe 20 xow 0 LEGOS P0G TwY dVO UEYOADTEQWY Vo Elval {00g
ue 30. To mAN00g TwyY SLOPOPETIXWY TLUWY TTOUV UTOPEL YO TTAPEL O ULXPOTEPOG ATTO

aVTOVG elvor (00 pe:

A9 B. 10 r. 11 A, 19 E. 20

Ay o,8,y elvar Quaoxol aplbupol peyoddtepol Tov 2 tétolol, wote afy = 2023, 1éte N
T NG TTapdoToons o + 3 + v elvan (on pe:

A. 41 B. 26 I'. 43 A. 296 E. 136

H Mopia €xet apxetn vopovn Hote va Ypdet atov mtivoxa Ao to Yneio Tov apliod

10001, To mAvBoc Twy Pneiwy mov Bo Yoddet eivan (oo pe:

A. 100 B. 200 I'. 201 A. 300 E. 301

To TAR00¢ TwY PLGLXWY aELOUGY 1 Yo Toug oTolovg 0 apPLBudg v + v elvan TPWHTOC
opLBudg eiva:

A. 0 B. 1 r. 2 A3 E. amepo
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A’ & B’ I'vuvaotiov 24" Kumproxn Mabnuatixn OAvpmiédo AmpiAtog 2023

23. Aivovtow ot optbpol
8

?a

ATé TIG TTOPAXATE TTPOTACELS VTY| TTOL LOYVEL Elvo 7:

6—§ noLL _@
~ 22 7713

o=

A a<fB<y B. a<y<pg T. g<a<y A p<y<a E y<a<p

24. H tipy tou xAdopotog
32023 _ 32021

32022 1 32020
elvou:
12 3% — 3%

r. = A. 32021 41 E

A. 3 B. - s
5 5 322 4 320

25. Ze éva unvo vtaEyovy Tela LAaPPotor xow TEELG AEUTEPEG LE TTEPLTTY NLEQOUNVIOL. ZTLG
11 Tov pMva avtod 7N NUEpa elval:

A. Aevtépa B. Toit I'. Tetgptn A. ITépumtn E. IHoapoaoxeun
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24" CYPRUS MATHEMATICAL OLYMPIAD
Sunday, April 9, 2023

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.

e 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

L OOOOE L OROOO
Lt OOOOO MOIOIGIOLC;
OO0 Lt WOOOG



cms@cms.org.cy
www.cms.org.cy

7 & 8t Grade 24" Cyprus Mathematical Olympiad April 2023
(A” & B’ Gymnasium)

1. One side of a square has length 62 — 7 and another one has length x + 8. The area of

the square is equal to:

A. 3 B. 9 I'. 16 A. 81 E. 121

2. In the following circle of centre A and radius 2cm, the measure of the angle B is 60°.

The perimeter of the triangle AEZ is:

A. 2cm B. 4cm I'' 6cm A. 9cm E. 47

3. The lowest common multiple of the numbers 108, 144, and 180 is:

A. 36 B. 108 I'. 720 A. 1080 E. 2160

4. The first three shapes of a pattern are shown below. The number of squares of the 100"
shape is:
A. 302 B. 305 I'. 401 A. 405 E. 500

Cyprus Mathematical Society Page 1
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5. The elements of the set A are mapped to the elements of B as shown in the following

diagram.

A B

The value of z is equal to:

A 41 B. 9 I'. 29 A7 E. 8

6. In the following figure it is given that:

o=BAI'=15° xoa. AB=BI =I'A=AE=FEH=HZ

I E Z

The measure of the angle v = EHZ is equal to:

A. 15° B. 20° I'. 30° A. 40° E. 45°

7. In a triangle ABI it holds that A = 60° and B = 40°. The bisector of angle BI'A meets
AB at the point M. If the length of the bisector I'M is equal to 5cm, then the length
of BM is equal to:

A. 5cm B. 10cm I' 15em A. 40cm E. 60cm

Cyprus Mathematical Society Page 2
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8. The following solid consists of 27 small equal-sized cubes. Each one of the cubes has

surface area equal to 6 cm?. The surface area of the solid is equal to:

A. 162cm? B. 102cm? I'. 81cm? A. 54cm? E. 27cm?

9. The information concerning the country of origin and the airport of arrival of a team

of tourists who visited Cyprus is shown in the following table.

From Russia | England | Italy
At
Larnaka 35 20 8
Pafos 22 33 2

The probability that one of those tourists arrived from England at the Larnaka airport
is:

B g @ pw o
120 120 53 63 6

10. In the following figure the lines (¢1) and (e2) are parallel, and AA is the bisector of
angle BAI'. If BAA = 27° and BI'A = 48°, then the measure of angle ABE is equal

to:

A. 48° B. 75° I. 2 A. 105° E. 54°

Cyprus Mathematical Society Page 3
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11. At a mathematics student conference, 150 students speak Greek, 48 English xow 82
Russian. Amongst those students, 23 speak English and Greek, 22 Greek and Russian,
and 25 English and Russian. Furthermore, 15 students speak all three languages. The
number of students who speak at least one of the languages is:

A. 150 B. 225 I'. 280 A. 303 E. 340

12. The capacity of a pool is 1200m3. A faucet fills the pool with water at a rate of 11 m3
per hour, and a second one fills it at a rate of 9m? per hour. A pump, instead of adding
water, removes water from the pool at a constant rate. If the pool is initially empty
and we simultaneously use the two faucets and the pump, then it needs 80 hours to be

filled. The amount of water that the pump removes per hour is:

A. 15m3 B. 20m? r. 1m? A. 5m3 E. 10m?

13. In the following figure, the right-angled triangle ABI" has an area of 81 cm?. AA is an
altutide of the triangle and it holds that (I"A) = 2(BA). The area of triangle AAI is

equal to:
B
A
[
A r
A. 9cm? B. 24cm? I'. 30cm? A. 27cm? E. 54cm?

14. An odd number z is smaller than 100, is a multiple of 3 and 5, and the sum of its digits

is also odd. The number z is equal to:

A. 15 B. 30 I'. 45 A. 60 E. 75

15. Let ABI" be an isosceles triangle with AI" = BI" and let A be a point on the side BI"
such that AB = AA = AI'. The angle AT'B is equal to:

A. 30° B. 36° I'. 45° A. 60° E. 72°
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16. The digit of the seven-digit number 2345678 which needs to be deleted in order to
produce a six-digit number which is a multiple of 9 is:

A. 8 B. 7 I'. 6 A5 E. 4

17. Four positive integers are given. When we add every three of them, we obtain the sums

30, 33, 34, and 38. The largest of these four integers is equal to:

A7 B. 11 I'. 12 A 14 E. 15

18. The units digit of the number
12 +22 +37 + 4% + -+ +2023°

is:

19. Consider three pairwise distinct natural numbers such that the average of the two
smallest of them is equal to 20 and the average of the two largest of them is equal to

30. The number of different values that the smallest one of them can take is equal to:

A. 9 B. 10 r. 11 A, 19 E. 20

20. If a,B,y are natural numbers larger than 2 such that a8y = 2023, then the value of the
expression « + 3 + 1 is equal to:

A. 41 B. 26 I'. 43 A. 296 E. 136

21. Maria has enough patience to write on the board all digits of the number 1000'°’. The
number of digits that she is going to write is equal to:

A. 100 B. 200 I'. 201 A. 300 E. 301

22. The number of natural numbers v for which the number % + v is a prime number is:

A. 0 B. 1 r. 2 A 3 E. infinite
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23. Let
49

43

8
7’

From the following statements, the one which is true is:

25
o = ,B:ﬁ and Y=

A a<fB<y B. a<vy<p T. <a<y A f<vy<a E vy<a<p

24. The value of the fraction
32023 _ 32021
32022 | 32020
is:
6 12 3% — 32
A. 3 B. - r. — A, 32021 4 q E. ——5
5 5 * 322 + 320
25. In one month there are three Saturdays and three Mondays which occur on odd days.
The day on the 11% of the month is:

A. Monday B. Tuesday I' Wednesday A. Thursday E. Friday
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