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AOKIMIO
I'" TYMNAZXZIOY & A” AYKEIOY

XPONOX: 60 Aewtd

Na copTANEWOoETE TEOGEXTIXA TO GUANO ATTOVTNOEWY, ETLAEYOVTOG LOVO Lidt ATTAVTNO
Yt xabe epdyTnom.
H ovumApwon vo yivel pe podpLopa oToy avtiototyo xOxAo.

Kabe owot) anavinon Babuoroyeitor pe 4 povades. Mo xdbe Aavboopévn amdavinon
ouportpeitor 1 povédo.

Amévtnon oe doxnomn PLE LoOPLOPO. OE TEPLOTOTEPN OTtd Evary xUXA0 Dewpelitor Aoy-
Oaopévn. Emedn n Otépbwor Oa yiver nAextpovixd, omolodymote onpddt 1 ofMoLpo
xo0Lotéd Ty amtévinon Aavbaouévn.

Mmopeite vo YpNOLLOTOLNOETE TOY XWEO SITTAX OO TLG AOXNOELS YLo BonbnTinég Tpa-
Eelc.

ZUOTNVETAL OTTWE ONUELWVETE TG ATTOVTINOELG OTO ELOLXO EVTUTIO UTTAYTNOEWY OTO TE-
AevTolo TTEVTE AETTTA TG €EETOIOTG, aupoV PBePonwbelite 4Tl oL aavTioeLg elvor TEALXEG.

( Mopodeiypoto CLLTANPWONG ATAVTCEWY h
1. No vtoroyioete To dbpotopoa 2 + 3.
A. 6 B. 5 Ir. 4 A. 3 E. 2
X WOoTY CUUTIANPWOT AovOaopévn couTApwon
L OO®OO® L OROOG
L OOOO® OO0
- J
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1. Av
1
T+ —=2,
x
TOTE M TLUN TNG TOPATTOONG
1
1024
I T
elvot:
1
A. 2102 B. 20 r. 2 A 204 - E. V2

210

2. 270 TOEOXATL OYNUO OLVETOL VO LEYAAO NULXOXALO pe SLapeTpo 6cm xo Tpior Lo

utxpé (oo uxdxAta. To epBaddy Tov oxLacuévon ywpiov o cm? eiva:
A. 3% B. 2rx I %T A. 3w E. 7?7r
3. To &bporopa Twy Aocwy g eElowong
34322 —x=3
elvot:
A, -1 B. 1 r. -3 A5 E. —6

4. O xOprog Korotog eivar 29 etddy xow €xel dbo moudid Le nAtxieg 4 xow 7 etedv. Otay 7
nAxior Tov yivel {om Le To dbpolop.or TWY NALXLWY TWY TOLSLWY TOV, TO ULXPOTEPO TToLdL
Oo eivoar:

A. 8 ety B. 10 etdv I'. 11 etcdy A. 22 etdy E. 25 etodv
5. To mAnbog Twy Levywy Stadoytxwy Hetixwy axcpainwy pe yvouevo uLxpdtepo tov 340
elvot:

A. 15 B. 16 . 17 A. 18 E. 19
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6. 'Eotw z,y xouw z mpoypotixol aplbpol tétolol, vote

1

1
3z +y=1, Sy—i-z:i xot 3z+T=—-.

2

H péon npn twv x,y xow z eivor:

1 1 1 1
A, - B. - r. - A —
3 6 9 12
7. Av z +y = 10 xou xy = 2, tét N TLEA Tov 22 + Y3 elvo:

A. 900 B. 920 I'. 940 A. 980

E.

1000

8. X710 mopaxdtw oyquoe 10 AEZH elval TETPAYWYO %ol EXEL TEELS XOPLEYPES TOL TTAVE

OTLG TOL TTASVPEG LOOTTAEVPOL TELYWVOoL ABI.

A

B E r

To &bpotopa Twy YwvLY BAE wow EZT woobtou UE:

A. 105° B. 120° I'. 135° A. 150° E. 165°
9. Aivovtot ot aptbpot
x = 17655567093098789323 xow y = 7754643689232309831 .

To vméAoLTo Tng SLolpeamg Tov x + y KE To 4 eivol:

A. 0 B. 1 r. 2 A 3 E. 4
10. O mporypotixol optbuol a xot 5 txavomolody 1L eELowoeLg
3% = 81772 xou 125° =573,

To af woodTon pe:

A. 30 B. —17 Ir. o A 12 E. 60
Koumproxn Mabnuotiy Etowpeia XeAida 2
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11. Av

[,87] = a + 5y

2=

téTE M Adom g eElowong
[z, 1,1] 4+ [1,2,1] +[1,1,2] =0

elvou:
7 3 1

5

A — B. —— r. —- A, -1 E. -

4 2 8 4

12. Xpnoipomorwvtog 6o ta Yneia 0,1,2,3,4,5,6,7,8 xow 9, oynuotilovpe 300 Tevia-
Pnerovg apLtbpuodg M xow N. H pixpdtepn Oetinn duvaty dta@opd LETOED Ttwy dVo
optbpdy M xar N eivou:

A. 123 B. 247 I. 427 A. 472 E. 742

13. To pnxog evég opboywviov eivor 10% peYAADTEQO AT TNY TTASVEA EVOS TETPOYWYOL.
To mAd&Tog Tov opboywviov eivor 10% pLxEHTEPO aTTH TNV TAELEA TOL TETPAYWYOL. O

Abyog Tov epfadod Tov opboywviov TEOG TO EUPAdGY TOL TETPAYWVOL, ElVOL:

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

14. H evbeia (¢) pe eElowon ay —x = a? oynuotilet pe Toug opvnTLixols NuLdEoveg epfodoy
oo pe 32 tetpaywvixéc povadee. H xAion g evbeiag (&) elvon (o pe:
1 1 1

A. ~1 B. 1 r. -4 A. —3 E. -8

15. 270 mapoxdtw oxynuo to tplywvo ABI xow AI'A eivor opboywvio pe Bl = 13 cm,
AA =20cm xow AB = 5cm.

r A

B A

To pnxog Tov BA o€ cm, xatéd TEOGEYYLOY axepaiov, elval:

A. 24 B. 25 I'. 26 A, 27 E. 28

Koumproxn Mabnuotiy Etowpeia XeAida 3
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16. Piyvovpe éva Lépt V0 popes. H mbavdtnto Ty ety popd va pépoviue apTLo optBud
%ol TNV 0eVTEPY QOPA TEPLTTO oplipd LEYOAVTEPO TOL 2 glvaL:

Alwl el gl gl
17. O peyohdtepOg TPWTOG 0pLdg Tov Sropel axpLBug to dbpotopa
14+2+34---+70
elvow o:
A. 59 B. 61 I'. 67 A T1 E. 79
18. T v @uowxd, ovpfoiilovpe pe v! to yvouevo
1-2.3-4---v.
Mo mopaderypo 4! =1-2-3 -4 = 24. H Ty Tov v yioe Ty omola LoydeL
vl=2%.3.14.22.100
elvo
A. 10 B. 11 r. 12 A 14 E. 22

19. 210 TopoxdTw oxNuo Sivetal xOXAOG EYYEYQPOUUUEVOS O POUPO UE SLOYWVLOUS TTOL
gyovy pnxn 10cm xow 24 cm.

H oxtiva Touv xOxAov, oe cm, eivor {oy pe:
58 60
r

A. 4 B. — . o=
13 13

Koumproxn Mabnuotiy Etowpeia YeAido 4
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20. Y7o mapaxdte oxfuo torodetioape 10 onueio Tévew o dVo TopdAAnAeg evbeieg (e1)
xot (€2).

(e1)

(€2)

To TAN00g TwY TELYWY®Y TTOL LTTOPOVY VO TYNULOTLGTOVY LE VTA TO GNUELD WG XOPVYES
elvot:

A. 90 B. 92 I' 94 A. 96 E. 100

21. 270 TOPOXATW oYNULO FIVOVTOL TETHPTOXVXALO OXTIVAG 2 oL V0 NULXOXAL TTOL EQAL-

TCTOVTOL.

H axtiva Tov pixpdtepou nuixvxAlov eivor:

1 2
Az B V3 r. ! A — B =
6 2 2 V3 3
22. H tpn ¢ mopdotoong
Vi+4/3-Vit+2v3
elvar fom pe:
A1l B. 2 r. 3 A V3 E. 23

23. Xe éva Tpaméll vmapyovy €EL ELAdxior pe pnxn 10 cm, 20 cm, 30 cm, 40 cm, 50 cm o
60 cm. To péyioto TANH0G SLOPOPETIXWY TELYWV®WY TTOL UTTOPOVY VO GYNULATLOTOOY UE
Tolo ol T Tor ELAGXLOL Elvort:

A. 6 B. 7 I'. 10 A 11 E. 20

Koumproxn Mabnuotiy Etowpeia YeAida 5
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24. 370 TOQOXATW oMo OLVETOL TETPAYWYO TOU OTTOLOL OL BVO TTASVPEG TOL EQPATTTOVIAL
oe xOxAo axtivag 2 cm.

Av 7 pLor X0pLEY TOL TETPAYWVOL OVYXEL OTOV XOXAO TOU GYNLOTOC, TOTE TO EUPaSOV

2

TOL TETPOYWYOL, O cm?, elval {00 pe:

A. 16 B. 6+4v2 . 8/2 A. 4452 E. 44+6vV2

25. Aivetow to obvoro A = {1,2,3,...,100} xow vroobvoro B tov A TtéTtoLo, tHate To abpot-
ouo 0toLovdNToTe dVO GTOLXELWY ToL B va uny Stopeitot pe 1o 3. O péytotog mAnbixdg
opLOude Tov pTopel va €xel To obvoro B elval:

A. 33 B. 34 I'. 35 A. 66 E. 67

Koumproxn Mabnuotiy Etowpeia XeAida 6



CYPRUS MATHEMATICAL
OLYMPIAD 2023

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

24" CYPRUS MATHEMATICAL OLYMPIAD
Sunday, April 9, 2023

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 . 4 A 3 E. 2

Correct filling Incorrect filling

L OOOOE L OROOO
Lt OOOOO MOIOIGIOlC;
OO0 Lt WOOOG
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9th & 10" Grade 24" Cyprus Mathematical Olympiad April 2023
(C" Gymnasium & A’ Lyceum)

1. If .
T+ —=2,
T
then the value of .
1024
T+ 1024
is:
1
A. 21024 B. 210 r. 2 A 20+ _—  E. 2

210

2. In the figure below, it is given a large semicircle of diameter of 6 cm, and three equal

smaller semicircles. The area of the shaded region in cm? is:

A, — B. 27 r. — A. 37 E. —

3. The sum of the solutions of the equation
2?4+ 322 —x =3

is:

4. Mr Kostas is 29 years old and has two children aged 4 and 7. When his age becomes
equal to the sum of the ages of his children, the youngest child will be:

A. 8yearsold B. 10yearsold I'. 11yearsold A. 22yearsold E. 25 yearsold

5. The number of pairs of consecutive positive integers whose product is less than 340 is:

A. 15 B. 16 r. 17 A. 18 E. 19

Cyprus Mathematical Society Page 1
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April 2023
6. Let z,y, and z be real numbers such that
1 1
x+y=1, 3y+z:§ and 3z+x:—§.
The average value of z,y, and z is:
A. L B. ! I. L A, 1 E. 0
3 6 9 12
7. If z +y = 10 and 2y = 2, then the value of 2% + 42 is:
A. 900 B. 920 I'. 940 A. 980 E. 1000

8. In the figure below AEZH is a square and has its three vertices on the sides of the
equilateral triangle ABI".

A
A z
B E r
The sum of the angles BAE and EZT is equal to:
A. 105° B. 120° I'. 135° A. 150° E. 165°
9. Let

x = 17655567093098789323 and y = 7754643689232309831 .

The remainder of the division of x + y with 4 is:

A0 B. 1 r. 2 A 3 E. 4
10. The real numbers o and 3 satisfy the equations
3* =817"2 and 125" =53,
The product o is equal to:
A. 30 B. —17 r. o0 A, 12 E. 60
Cyprus Mathematical Society

Page 2
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11.

12.

13.

14.

15.

It

1
[a,ﬁ,v]=a+5+%,

then the solution of the equation
[,1,1] +[1,z,1] +[1,1,2] =0

is:

A2 B. L r. -3 A -1 E L
4 2 8 4

By using all the digits 0,1,2,3,4,5,6,7,8, and 9, we form two five-digit numbers M

and N. The smallest possible positive difference between the numbers M and N is:

A. 123 B. 247 I'. 427 A, 472 E. 742

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

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

The straight line (¢) with equation ay — x = a? forms with the negative semi-axes an

area equal to 32 square units. The gradient of the line (¢) is equal to:

A -1 B. r. -4 I E. -8

In the figure below the triangles ABI" and AI'A are right-angled triangles with BI" =
13cm, AA =20cm, and AB = 5cm.

r A

B A

The length of BA in cm, to the nearest integer is:

A. 24 B. 25 I'. 26 A, 27 E. 28

Cyprus Mathematical Society Page 3
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16. We roll a dice twice. The probability to get an even number in the first roll and an odd
number greater than 2 in the second roll is:

Lo ! Pl ! .

A'ﬁ 8 6 5 4

17. The largest prime number which exactly divides the sum
14+243+---4+70
is:
A. 59 B. 61 I. 67 A 71 E. 79
18. For a natural number v, we denote with v! the product
1-2-3-4---v.
For example 4! =1-2-3 -4 = 24. The value of v for which
vl=2%.3%.14-22.100
is:

A. 10 B. 11 . 12 A 14 E. 22

19. In the figure below the circle is inscribed in a rhombus with diagonals of lengths 10 cm
and 24 cm.

The radius of the circle, in c¢m, is equal to:

o8 60
r

A. 4 ﬁ . Tg

Cyprus Mathematical Society Page 4
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20. In the figure below we placed 10 points on two parallel lines (1) and (e2).

(e1)

(€2)

The number of triangles formed with these points as vertices is:

A. 90 B. 92 I' 94 A. 96 E. 100

21. The figure below shows a quarter circle of radius 2 and two semicircles tangent to each
other.

The radius of the smaller semicircle is:

AT B Y3 r. . A L E 2
6 2 2 V3 3
22. The value of the expression
Vi+4/3-Vit+2v3
is equal to:
A1 B. 2 r. 3 A V3 E. 23

23. On a table there are six sticks of lengths 10cm, 20 cm, 30 cm, 40 cm, 50 cm, and 60 cm.

The maximum number of different triangles formed with three of the above sticks is:

A 6 B. 7 I'. 10 A 11 E. 20

Cyprus Mathematical Society Page 5
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24.

25.

The figure below shows a square whose two sides are tangent to a circle with a radius

of 2cm.

If one of the vertices of the square belongs on the circle, then the area of the square, in

cm?, is equal to:

A. 16 B. 6+4v2 . 8/2 A. 4+5V2 E. 4+6V2

Consider the set A = {1,2,3,...,100} and a subset B of A such that the sum of any
two elements of B is not divisible by 3. The maximum number of elements that the set

B can have is:

A. 33 B. 34 I'. 35 A. 66 E. 67

Cyprus Mathematical Society Page 6



