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AOKIMIO
I'" TYMNAZXZIOY & A” AYKEIOY

XPONOX: 60 Aewtd

* Not GUUTTANPWOETE TTPOTEXTLXA TO POANO OTTAVTNOEWY, ETUAEYOVTAS LOVO L0 OLTTAVTNON
Yo xé&be epwytnon. H ovopumAnpwon vo yivel pe podpLlopo atoy avtioTolyo xOXAO.

e Kabe owot) amdvtnon Pabpoioyeitor pe 4 povadeg. o xdbe Aavboouévn amdvtnon
oportpeitot 1 povédo.

* Amévtnoy oe doxnoyn pe LOVPLOUO OE TEPLOCOTEPOLS OO €vay xUxAovg Bewpeiton
Aovboopévn. Emeidn n dtdpbwon Oa yivel nhextpovixd, omolodnmote emLTAE0Y ONUASL
7 OPNOLLO LTTOPEL VO XOTOGTNOEL TNV ATTAVTINGY AovOoauévn,.

e Mmopeite Vo YPNOLLOTIOLNOETE TOV XWPEO BLTTAX OTLG OLOXNOELS YLOL VO XAveTE BoninTixég
TPAEELG.

* YUOTNVETOL OTIWE ONUELWVETE TLG OTIAVTNOELS GOG OTO ELOLXO EVTUTIO OTTOYTYOEWY 0T
teAevtalo TEVTE AeTtTA TG eEgTaomg, ool Befoatwbeite dTL oL amavtioelg oag slval
TEALXEG.

4 . , ,
Mopadeiypoto GLPTANPWONG ATAVTNOEWY
1. No vtoroyioete To dbpolopoa 2 + 3.
A. 6 B. 5 . 4 A. 3 E. 2

Y WOoTY COUTTANPWOT AovOaopévn couTApwon

L OOOOE LOROOO
L OO0 MOIOIGIOLC;
Lt OOOOE Lt WOOOG
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I Tvpvaoiov & 23" Kumptoxn Mabnuatixn Olopmiédo AmpiAtog 2022
A’ Avxeiov

1. Av
a+p 3,
a—p
TOHTE M TN TNG TTOPAGTAONG
a
g
LoOVTOL UE:
1
A. 2 B. 3 I. 5 A1 E. -1
2. Ay
f(z) =ax+p
ue

F)=5 % f(2)=9,

TOTE M TLUN TNG TOPACTOONG

a? + 3
LoOVTOL UE:
A. 13 B. 14 r. 17 A. 25 E. 106
3. Ay

(a+B)*=25 xow (a—pB)* =17,

TOTE M TLUN TNG TOPATTOONG

aB
LoV TOL UE:
A. 5+4\/ﬁ B. 5—17 r. 1 A. 2 E. 4

4. To TTLO %ATW OYNUO ATTOTEAELTOL OTTH TETPAY WY TTAELPAS Uxovg 1 ecm. H mepipetpog
TOL OYNLOTOS LOOVTOL UE:

A. 14 cm B. 15 cm I'' 16 cm

A. 17 cm E. Aev propel va vtohoyrotel
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I Tvpvaoiov & 23" Kumptoxn Mabnuatixn Olopmiédo AmpiAtog 2022
A’ Avxeiov

5. TIépvual, oT0 oyoAelo g Maplog, 315 amd tovg 600 pobntég NTav xopitota. PeEtog,
o oapthude Twv pabntwy oto oxoieio awvEndnxe xatad 40 poabntéc. To moocootd TwY
XOPLTOLWY TTHPEUELVE TO (Lo pe mEpuatl. To TANBog Twv x0PLTOLLY TOL GYOAElOL PETOG

elvou:

A. 335 B. 336 I'. 337 A. 338 E. 339

6. To o x&tw 0pHoYwWVLo ToHEPAAANAGYPOLLO YwEloTtnxe o 60 (oo TeTPdywva, GTTOL TO

xofeva €xel unog Staywviov 2 cm.

A A

To pnxog g draywviov BA toodton pe:
A. 13 cm B. 26 cm I'. 52 cm A. 122em  E. 13v2cm
7. Ta onueio 0(0,0), A(1,4),B(4,1), 6Twg Qaivovtal 0To TLO XATW GYNUA, ELVOL XOPLEEG
EVOG TTOLPOAANAOYQAULOV.

)

To euBaddéy 1oV TOUPAAANAOYQALUOL LGOVTAL LE:

A. 12 B. 15 I'. 16 A 17 E. 19
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I Tvpvaoiov & 23" Kumptoxn Mabnuatixn Olopmiédo AmpiAtog 2022
A’ Avxeiov

8. Ze éva 0pboYWVLO TTOPOAANAGYPOULLO TO UNxog awENbxe xatd 25% xot To TAGTOG
uetwdnxe xotd 2%. Me avtég tig TpomoToLnoeLs, To euBadov avEndnxe xotd 20%. H
TLLN TOL & LOOVTOL WLE:

A 4 B. 4-
1

. 4- A.
2 5

E. EEaptaton amd tig Staotdoets Tov opboywviov

9. X710 mo xa&tw oynua, T ABI'A xow EZHO eivor tetpdywva.

A r
o O
E
Z 0
S O
A H B

Av AB =1 cm, t41e T0 gpfadov tov tetpaywvov EZHO toovton pe:

2 1 1 2
A. = cm? B. - cm? r. - cm? A. = cm? E. - cm?
9 8 4 5
10. H peyordtepn axépota Ty TOL z, YLo TV OTTolo
320 > 3927,
elvot:
A. 3 B. 4 I. 5 A. 6 E. 7

11. Av o aptbudc
Tw2 + w3 — Tw + 12

elvol TEAELO TETPAYWVYO, TOTE 1] TLUY] TOV w ElvaL:

(Me aBy ovuPoiilovue Tov ToUpripio cpbud, dmov 10 a elvat To0 YnElo TwyY exoto-

vTadwy, 10 [ elvar T0 Pnplo Twy Sexddwy xat To v elval To Yneio TwY UovaSwy.)

A1 B. 2 Ir. 3 A 4 E. 5
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I Tvpvaoiov & 23" Kumptoxn Mabnuatixn Olopmiédo AmpiAtog 2022
A’ Avxeiov

12.

13.

14.

15.

16.

Xe éva 0pfoyvio Tplywvo, oL SLAPETOL ATt TLG XOPUPES TOV TELYWYOL ULE TLG OEEleg

Ywvieg Exovy unxn 5 cm xot /50 cm. To uixog tng vToTElVOLOAS TOL LoOVTAL E:!

A. (4+V15) em B. V15 cm . 2v/15 cm
A. 60 cm E. (4+2V15) ecm
O apLBuog

63+2-63+3-63+---+48-63
woovtow pe a’. H Ty tou a elvow:

A. 41 B. 42 I'. 43 A. 52 E. 53

Av z < —1, 16t MO TLG TO KATW TPOTATELS, KVUTY TTOL LOYVEL Elvo N:

A x<2?<a? B. z <23 < 2?2 I 22<23<zx

A P <a?<x E. 2% <2 <2a?
To TAMBog Twy dLaPOoPETIXWY TEWTWY SLALPETHY TOV

22022 +41010 + 8675

elvot:
A1 B. 2 r. 3
A 4 E. TovAdyiotov 5

270 Lo %At oo, divetor tpamélto ABI'A pe AB || I'A xow onpeio E oty mAcvpd
Tov AA Ttétoro, wate To Tplywvo ABEIL vo elvar todmAevpo o tor tplywvo AABE %o
ATAE va eivor toooxeiy, pe AB = BE xouw AI' = AE.

A r

A B

To pétpo g ywviag ZBAA toobton pe:

A. 50° B. 60° I'. 65° A. 70° E. 80°
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I Tvpvaoiov & 23" Kumptoxn Mabnuatixn Olopmiédo AmpiAtog 2022
A’ Avxeiov

17. 'Eotw
N =3z + 4y + Sw,

omov To x elvow too pe 1 1 —1, To y eivon (oo pe 1 | —1 o To w elvo too pe 1 7 —1.
To mwAnfog twv Lo x&Tw TPOTAoEWY, oL oToleg lvar aAndeis elval:

(o) To N pmopetl va eivon (oo pe 0.
(B) To N eivow mévto mepLttds.
(y) To N Sev umopet va efvou 4.

(8) To N eivaw mévto GpTLoC.

A. 0 B. 1 I'. 2 A 3 E. 4

18. To mAMbog Twv BTy axepaiwy amd 1o 1 wg to 150 cvumepthopfovouévwy, oL oTolot
SLoitpovvtol amd TOLAAYLETOY dV0 amod Ta 3,5 xow 7 eivo:

A. 12 B. 15 . 19 A, 20 E. 21
19. Amd toug Lo xATw oPLBpode, awtdg oL SLopel Tov
302021 | 32022
elvat o:
A7 B. 30 I'. 31 A. 60 E. 62

20. To svbdypoppo tunuato Al xor EO téuvovtor oto Z, étol ote AE = AZ. O ywvieg
ZABT', ZAT'B xow ZEOB eivow {ogg pe p,w xot z, avtioToryo.

H ekiowomn mov Sivel 10 z, oLYRPTNOEL TWY @ XL w, elvor N

A. z=w—y9p B. x=180°—w —¢ I'' x=w+¢—90°
¥ 4
A z=w-— E. =
T=w= g x 5
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I Tvpvaoiov & 23" Kumptoxn Mabnuatixn Olopmiédo AmpiAtog 2022
A’ Avxeiov

21. Aivovtonw mpoypotixol aptbuol a,f, tétotor wote a > 1 > f > 0. Av tomobetrioovpe
Toug opLhpodg

a é a+1 pB+1 o a+1
B’ a B 7 a+1 B+1
0T OELPE, OTO TOY ULXPOTEPO GTOY UEYAAVTEQO, O Ueaaiog optBudg Ho eivor o:
1 1 1
A 2 B. ” r. &* A O E 4T
6] a I6; a+1 B+1

22. Y7o o x&tw oxnua, n AA eivow xabetn ot BI'. Emiong, ZABI' = 45° /BAT" = 75°
xor 'A =1 cm.

75°

45°

H mepipetpog tou tpLytivou toodtol pe:

3
A. <1+2\/§+\/6> cm E. <1+\f+ f) cm

(3+v3+16) ecm B. <3+M> em I (1+2V3+V6) cm

3

23. Aivetor n axohovbio

1 1 1

2, 145 1+—,

142

, . . , / , , a
Av ypdupovpe Tov 3ExaTO 6RO NG oxoAoLBING WS OVAYWYO XAATUO GTY] LOPEY 5 ToTE

70 abpolopa Twv Pneiwy Tov a LoovTUL PE:

A. 8 B. 9 I'. 10 A 12 E. 17
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I Tvpvaoiov & 23" Kumptoxn Mabnuatixn Olopmiédo AmpiAtog 2022
A’ Avxeiov

24. O T'wpyog ypahe dAovLg Toug apLbods amd to 1 wg to 2022 oty OELPd, OTWS TTLO
XATO:
1234567891011 . ..2022

To &bpotopa twv Pneiwy mov Boloxovtor otig BEoeig 2020, 2021 xaw 2022 toodTol UE:

A7 B. 8 . 9 A. 10 E. 15

25. To mAMbog Twv TETPAPNPLWY TEAELWY TETPOYWVWY TTOL ANYoLY o€ 9 elvar {00 pE:

A7 B. 8 I'. 13 A 14 E. 15

Kumproxn Mabnuotixn Etowpeio YeAida 7






CYPRUS MATHEMATICAL
OLYMPIAD 2022

ENGLISH VERSION



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

23" CYPRUS MATHEMATICAL OLYMPIAD
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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.

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 I'. 4 A 3 E. 2

Correct filling Incorrect filling

tO®OOE tOROO®
tOOOO® Lt OEOOE
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9th & 10" Grade 23™ Cyprus Mathematical Olympiad April 2022
(C’ Cymnasium & A’ Lyceum)

1. If
a+pf 3,
a—p
then the value of the expression
a
B
is equal to:
A. 2 B. 3 I % A1 E. -1
2. If
fz)=ax+p
with

f(1)=5 and f(2)=09,

then the value of the expression
a? +

is equal to:

A. 13 B. 14 r. 17 A. 25 E. 106

3. If
(a+p)*=25 and (a—pB)? =17,

then the value of the expression

af
is equal to:
V1
A. % B. 5-v17T TI. 1 A. 2 E. 4
4. The figure below consists of squares of side length 1 cm. The perimeter of the figure is

equal to:

A. 14 cm B. 15cm I'' 16 cm

A. 17 cm E. Cannot be determined

Cyprus Mathematical Society Page 1



9th & 10" Grade 23™ Cyprus Mathematical Olympiad April 2022
(C’ Cymnasium & A’ Lyceum)

5. Last year, in Marias’ school, 315 out of the 600 students were girls. This year, the number
of students in the school increased by 40 students. The percentage of girls remained

the same as last year. The number of girls in the school this year is:

A. 335 B. 336 I'. 337 A. 338 E. 339

6. The following rectangle was divided into 60 equal squares with diagonal of 2 cm each.

A A

The length of the diagonal BA is equal to:

A. 13 cm B. 26 cm I'. 5v/2cm A. 12v/2 em E. 13V/2 cm

7. The points 0(0,0), A(1,4),B(4, 1), of the following figure are vertices of a parallelogram.

The area of the parallelogram is equal to:

A. 12 B. 15 I'. 16 A 17 E. 19

Cyprus Mathematical Society Page 2



9th & 10" Grade 23™ Cyprus Mathematical Olympiad April 2022
(C’ Cymnasium & A’ Lyceum)

8. If we increase the length of a rectangle by 25% and reduce its width by 2%, then its

area is increased by 20%. The value of z is equal to:

A. 4 B. 41
3

1
. 4- A. 5
2

E. It depends on the dimensions of the
rectangle

9. In the figure below, ABI'A and EZHO are squares.

A r
o O
E
Z 0]
e O
A H B

If AB =1 cm, then the area of the square EZHO is equal to:

2 1 1 2 1
A. = cm? B. - cm? I = cm? A. Z cm? E. - cm?
9 8 4 5 3
10. The largest integer value of z, for which
320 > 327,
is:
A. 3 B. 4 . 5 A. 6 E. 7

11. If the number
Tw2 + w3 — Tw + 12
is a perfect square, then the value of w is:
(With a8y we represent the three-digit number where its hundreds digit is a, its tens digit is
B, and its units digit is vy.)

A1 B. 2 I'. 3 A 4 E. 5

Cyprus Mathematical Society Page 3



9th & 10" Grade 23™ Cyprus Mathematical Olympiad April 2022
(C’ Cymnasium & A’ Lyceum)

12. In a right-angled triangle, the median lines from its acute-angled vertices have lengths
5 cm and /50 cm. The length of its hypotenuse is equal to:

A. (44 V15) em B. V15 cm . 2v/15 cm
A. 60 cm E. (4+2\/ﬁ) cm

13. The number
63+2-63+3-63+---+48-63

is equal to a3. The value of a is:

A 41 B. 42 I'. 43 A. 52 E. 53

14. If < —1, then out of the following statements, the one that holds is:
A <2<’ B. z <23 <2? . 22<a23<zx
A B<ai<a E. 22 <z <2?

15. The number of different prime divisors of

22022 +41010 —I—8675

is:
A1 B. 2 r. 3
A 4 E. Atleast 5

16. In the figure below, let ABI'A be a trapezium with AB || I'A and let E be a point on the
side AA, such that the triangle ABEI" is equilateral and the triangles AABE and AT'AE
are isosceles, with AB = BE and AI' = AE.

A r

A B

The angle ZBAA is equal to:

A. 50° B. 60° I'. 65° A. 70° E. 80°

Cyprus Mathematical Society Page 4



9th & 10" Grade 23™ Cyprus Mathematical Olympiad April 2022
(C’ Cymnasium & A’ Lyceum)

17. Let
N =3z + 4y + Sw,

where z is equal to 1 or —1, y is equal to 1 or —1 and w is equal to 1 or —1. The number

of the following statements, which are correct is:

(a) N can be equal to 0.
(b) N is always odd.
(¢) N cannot be equal to 4.

(d) N is always even.

A. 0 B. 1 Ir. 2 A3 E. 4

18. The number of positive integers from 1 to 150 inclusive, which are divisible by at least
two of 3,5 and 7 is:

A. 12 B. 15 I'. 19 A. 20 E. 21
19. Out of the following numbers, the one which divides
302021 4 32022
is:
A7 B. 30 r. 31 A. 60 E. 62

20. The line segments AI' and EO® intersect at Z, such that AE = AZ. The angles ZABT,
ZAI'B and ZE®B are equal to ¢,w and z, respectively.

The equation of z, with respect to ¢ and w, is:

A. z=w—yp B. x=180°—-w—¢ I'' x=w+¢—90°
¥ 4
A z=w-— E. =
T=w= g x 5

Cyprus Mathematical Society Page 5



9th & 10" Grade 23™ Cyprus Mathematical Olympiad April 2022
(C’ Cymnasium & A’ Lyceum)

21. Let a,8 be real numbers, such. that a > 1 > g > 0. If we order the numbers

a B a+1 p+1 a+1
-, = , and
B a I6] a+1 B+1
in ascending order, the number in the middle is:
Al B r, ol A Pt g 4!
a I5; a+1 B+1

22. In the figure below, AA is perpendicular to BI'. Furthermore, ZABI" = 45°, ZBAI" = 75°
and I'A =1 cm.

75°

45°

The perimeter of the triangle is equal to:

3
A. (1—1—2\/5—1—\26) cm E. <1—|—\f+4[> cm

(3+V3+V6) cm B. <3+M> em T (1+2v3+V6) cm

23. Consider the sequence

1 1
2, 145 14—, 1+

If we write its tenth term as a fraction B in its simplest form, then the sum of the digits

of a is equal to:

A. 8 B. 9 I'. 10 Al 12 E. 17

Cyprus Mathematical Society Page 6



9th & 10" Grade 23™ Cyprus Mathematical Olympiad April 2022
(C’ Cymnasium & A’ Lyceum)

24. George wrote all integers from 1 to 2022 in a sequence as follows:
1234567891011 . .. 2022

The sum of the digits which can be found in positions 2020, 2021 and 2022 is equal to:

A7 B. 8 I'. 9 A. 10 E. 15

25. The number of four-digit perfect squares whose units digit is 9 is equal to:

A7 B. 8 I'. 13 A 14 E. 15

Cyprus Mathematical Society Page 7






