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1©' KYIMPIAKH MAOHMATIKH OAYMIIAAA

Kupraxkn, 22/04/2018

AOKIMIO
I'" TYMNAXIOY
& A AYKEIOY

XPONOX: 60 Aermta

e No GUUTANPDOGETE TPOGEKTIKA TO PUALO ATAVINGEWMV, EXAEYOVTOG LOVO pia
amdvinon vy ke epdmon. H coumiipwon va yivel pe podpiopo 6To avtictolyo
KUKAGKL.

o Kdabe cwot andvinon Pabuoroyeitar pe 4 povdoes. I'a kdbe AavBaopévn
amavtnon agotpeitor 1 povada.

® AmAvInom o€ ACKNON LE LOVPIGO O TEPIGCOTEPA OO VA KUKAAKL Bempeiton
AavOaopévn. Enedn n d16pbwon Ba yiver nlektpovikd, omotodnmote onudot 1
offowo Kabiotd Vv andvinon AavOasuévn.

e Mmnopeite va ¥pNOLOTOMGETE TO ¥MPO diTAa Amd TIG AOKNGELS Yo PonOntikég
npdets.

e  YVOTNVETAL OTMOC CNUEIDVETE TIG OTOVTIGELS GTO EOKO £VTLTTO OTTAVTICE®Y GTO
televtaio mévte Aentd TG e&étaong agov PePaimbeite 4TL 01 amavInoelg eival
TEMKEG.

[Mopadeiypoto COUTANPOONG ATAVIICEDV:

1. Bpeite 10 amotéreopo 2+3=? (A6 (B)S (©O)4 (D)3 (E)2
YXOGTI COUTANPOOT: AavBaopévn countAnpmon:

1. OCOOOO 1. DO

L OOO®D L DS,
1. OOOOD 1. O®;D




" fupvaociou 19" Kumptaky Moa@npotikr OAuprada Anpiliog 2018
A’ Aukelou

1. Av x — 1 =5, tote 10 X% + iz LooUTal UE:
X X
A. 23 B. 24 r. 25 A. 26 E. 27

2. JTO TlO KATW oXNuo to teTpdywvo ABI'A £xeL mheupd pnkoug 24 cm. Av to Tpiywvo
ATE éxeL epPadov 60 cm?, va umohoyioete To prkog tou AE.

A E A
B’ r
A. 7cm B. 10 cm . 14 cm A. 19 cm E. 20 cm

3. Jto mio Katw oxnua n IIT sival kaBetn otnv PX kal n ywvia X eival 26°. H ywvia x
LooUTal JE:

A 13° B. 26° r. 32° A. 58° E. 64°

4. Av ol guBeleg kx + 2y =7 kat 6x + Ay = 3 tautilovtal (cuumintouv), T0Te TO kK
LooUTalL JE:
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I fTupvaociou 19" Kumtplaky Moa@npotikr OAuprdda Anpillog 2018
A’ Aukeiou

5. HaplBuntikn mapdotaon

LooUTalL JE:

A 3 B. 8 r.— A — E. 170
2 3

6. Alvovtal emta aplBuol o oelpd. O HECOC OPOC TWV TEGOAPWY TIPWTWV aplBUWV eival 6
Kal To aBpolopa Twv tedevtaiwv tTecodpwy aplBuwv eivol 36. Av o pécog Opog Twv

eNTa aplOuwv eivol 6 5, va Bpeite tov aplBuo nou Bpioketat otnv 4" Béon.

A. 13 B. 54 r. 56 A. 58 E. Aev umopel
va urtohoyLotel

7. To mAnBocg twv Avoswv TG e€lowong
(x? = 11x +28)(x* — 11x + 30) _ 0
Vvx =5

sivat:

8. It éva Slaywviopa o HEocog 6pog Twv Babuwv Tou Avtpéa tou BaoiAn kat tou MNnwpyou
Atav 54. O péoog 6pog Twv Baduwv Tou BaaoiAn Tou MNwpyou Kat Tou Anuntpen Atav 66.
Mooeg neploooTEPES LOVASEC ATO TOV AVTpEa TINPE 0 ANUATPNG;

A 4 B. 6 r. 12 A 24 E. 36
9. Av[x,y,z] = x + yz, 10Te n TWI TOU [[1, 2,31,12,3,1],[3,2, 1]] LooUTOlL pE:

A. 32 B. 37 r. 40 A. 41 E. 47
10. O aptBuog A = 20172 + 4035 wg TéAELO TETPAYWVO ypAdETAL WG:

A. 20172 B. 20182 r. 20192 A. 202072 E. 20212
11. Avx+y =199 katx + w = 201, va unoloyicete 10 A = 2x + vy + w)(w — y).

A. —800 B. 800 r. 400 A. —400 E. 0
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" fupvaociou 19" Kumptaky Moa@npotikr OAuprada Anpiliog 2018
A’ Aukelou

12. M TNV KATOOKEUN €VOG TIAEYHATOC XPNolUomoloUpe oSovioyAudideg, OnMwe oto Tio
KAtw oxnua. Av to TAéypa £xet 60 odovtoyAudidec unkog kat 32 odovioyAudideg
mAatog, va Bpeite mooeg odovtoyAudideg xpnolponolBnkav cUVOALKA.

LLL L

A. 1920 B. 1952 r. 1980 A. 3840 E. 3932

x
13. Av(x3+y3)?2 = (x? +y?)3 uexy # 0, téte 10 5 + % tooUTal YE:

>
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w
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>
N W
m
[EnN

14. Av x+2(y+w)=11, y+2(x+w)=10 kat w+2(x+y)=9, 1ot 10
x + 2y + 3w woutat pe:

A. 8 B. 10 r. 11 A 13 E. 14

15. Botw a+1=F+2=y+3=6+4=a+B+y+56+5 Toa+pB+y+d elvar
o0 pE:

E. 5

>

|
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w

|

.

|

|

>
w | u

16. H Mpwtoxpovid tou 2018 ftav Asutépa. Mola eivat N mpwtn xpovid mou Ba eival Eava
N MPWTOXPOVLA AsUTEpQ;

A. 2023 B. 2024 r. 2025 A. 2029 E. 2030

17. Oépvoupe OAeG TIG SLoywVLoUG EVOG KAVOVIKOU g€aywvou. Nooa eival ta onpeio Topng
TOUG HEoa 0TO e€AYwVO;
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" fupvaociou 19" Kumptaky Moa@npotikr OAuprada Anpiliog 2018
A’ Aukeiou

18. Alvetatottv! =1:2-3--v. Na Bpeite to tedevtaio Pndio tou aplBuou:
1+ 2143+ +2017!

19. Aivetal tetpaywvo ABI'A mAeupdg 32 cm. Npadoupe KUKAO Tou mepva amo ta 4, 4 kat
edantetal tng BI'. H aktiva tou KUKAoU LooUTal JE:

A B
A r
A. 8cm B. 16 cm r. 18 cm A. 20 cm E. 16V2 cm

20. O aplOuog Twv StadopeTikwy (euywv akepaiwv (x,y), pe x = 0, TOU LKAVOTIOLOVV TNV
e€lowon 5x% — 4xy + y? = 289 eivau

22. Mia uTtoAOyLOTIKN €XEL LOVO SUO KOUMTLA. AV OTNV UTOAOYLOTLKNA Elval YPOUUEVOG O
apOuode x, x # 0, Kol TOTAOOUE TO MPWTO KOUMTL, TOTE n UTOAOYLOTIKA ByaleL tnv

anavinon — . Av avtl To TPWTO TIATHOOUME TO OeUTEPO KOuumi, TOTe Byalel tnv
X

armtavtnon 1 — x. ApYlK& oOTNV UTIOAOYLOTIKN €ilval ypaupévoc o apBuog 2018.
Matwvtag Ta KOUWMLd pe Omola oelpa BéAoupe, mOcoug SladopeTikolg aplduolg
propou e va ¢tiafou e cupnepilaupavopévou tov 2018;

A 2 B. 3 r. 4 A. 6 E. Anelpoug
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" fupvaociou 19" Kumptaky Moa@npotikr OAuprada Anpiliog 2018
A’ Aukelou

23. Naumnoloyiceteto 34+5+74+-4+2017—-2—-4—-6—--— 2016.

A. 1008 B. 1009 r. —1009 A. —1008 E. 0

24. 3¢ uia euBeia maipvoupe otn oelpa onpeia A, B, I, 4, étoL wote AB = I'd ko BI' = 12.
Inueio E PBpioketal ektdg tng cubeiag, €tol wote BE = I'E = 10. H nepipetpog tou
tpywvou AEA eival SutAdoia anod tnv mepipeTpo tou tplywvou BET. Na umoloyioste
TO pnKog tou AB.

15 17 19
A — B. 8 r.— A — E. 9
2 2 2

25. 210 1o KAtw oxfua to BA wooutal pe 1. To AI' woouTal pe:

nups 8 EQf
nu(a - pB) ' epa — eofs
. 1
r £oa - £9f A. —_—
epa —e@f epa —epf
nua - nug

ovva - (Mua —nup)
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19"" CYPRUS MATHEMATICAL OLYMPIAD

Sunday, 22/04/2018

EXAMS PAPER
9™ Grade — C’ Gymnasium
10" Grade - A" Lyceum

TIME: 60 minutes
e Fill carefully the answer sheet, by choosing only one answer to each question.
The selection must be made by shading the right2answer.

e Every right answer is graded with 4 points. For each wrong answer 1 point will be
lost.

e [fa question is answered by shading more than one answer, the answer will be
considered wrong. The correction will be electronically, so any mark will be taken
wrong.

e You can use the space next to the questions to make extra notes.

e [t is recommended that you complete the answer sheet in the last five minutes of
the exam, with your final answer.

Choose only one of the five proposed answers (A, B, C, D or E) and fill the box for right
answer.

Example of filling the table of answers:
41. Find the result 2+3=? (A)6 B)S (©)4 (D)3 (E)2
These fillings are correct and these are incorrect

1. O@OOD 1. RO

. OOO®D L O S
. OOOOOm 1. O®d;D




9" & 10" Grade 19" Cyprus Mathematical Olympiad April 2018
(C" Gymnasium & A’ Lyceum)

1. If x—1 =5, then x? +i2 is equal to:
X X
A. 23 B. 24 r. 25 A. 26 E. 27

2. Inthe figure below ABI'A is a square of side 24 cm. If the triangle AT'E has an area of
60 cm?, then calculate the length of AE.

A E A
B’ r
A. 7cm B. 10 cm . 14 cm A. 19 cm E. 20 cm

3. In the figure below the line IIT is perpendicular to the line PX and the angle X is equal
to 26°. The angle x is equal to:

A 13° B. 26° r. 32° A. 58° E. 64°

4. If the equations kx + 2y = 7 and 6x + Ay = 3 represent the same line, then k is equal
to:

Cyprus Mathematical Society Page 1



9" & 10" Grade 19" Cyprus Mathematical Olympiad April 2018
(C" Gymnasium & A’ Lyceum)

5. The expression

is equal to:

A 3 B. 8 r.— A — E. 170
2 3

6. We write seven numbers in ascending order. The average of the first four numbers is
equal to 6 and the sum of the last four numbers is equal to 36. If the average of all

. 5 . L -
seven numbers is equal to 67, determine the number appearing in the 4™ position.

A. 13 B. 54 r. 56 A. 58 E. It cannot be
calculated

7. The number of solutions of the equation
(x? = 11x +28)(x* — 11x + 30) _ 0
Vvx =5

8. In atest the average mark of Andreas, Vasilis, and Giorgos was 54. The average mark of
Vasilis, Giorgos and Demetres was 66. How many more marks than Andreas did
Demetres get?

A 4 B. 6 r. 12 A 24 E. 36
9. If[x,y,z] = x + yz, then the value of [[1, 2,3]1,12,3,11,[3, 2, 1]] is equal to:

A. 32 B. 37 r. 40 A. 41 E. 47
10. The number A = 20172 + 4035 can be written as perfect square as:

A. 20172 B. 20182 r. 20192 A. 202072 E. 20212
11. If x+y =199 and x + w = 201, then calculate A = 2x + y + w)(w — y).

A. —800 B. 800 r. 400 A. —400 E. 0
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9" & 10" Grade 19" Cyprus Mathematical Olympiad April 2018
(C" Gymnasium & A’ Lyceum)

12. We construct a grid using toothpicks as it is shown in the figure below. The grid has a
length of 60 toothpicks and a width of 32 toothpicks. The total number of toothpicks
used is:

LLL L

A. 1920 B. 1952 r. 1980 A. 3840 E. 3932

x
13. If (x3 + y3)? = (x2 + y?)3 with xy # 0, then 5 + % is equal to:

>
N
o)
w
._'
wIlN
>
N W
m
[EnN

14. f x+2(y+w) =11, y+2(x+w)=10and w + 2(x +y) =9, then x + 2y + 3w
is equal to:

A. 8 B. 10 r. 11 A 13 E. 14

15. leta+1=+2=y+3=§+4=a+L+y+5+5 Thena+f+y+§isequal
to:

E. 5

>

|
Ul
w

|
.

|

|
>
w | u

16. The New Year’s Day of 2018 was on a Monday. Which is the first year after 2018 in
which the New Year’s Day will be again on a Monday?

A. 2023 B. 2024 r. 2025 A. 2029 E. 2030

17. We draw all the diagonals of a regular hexagon. How many points of intersection of
these diagonals lie inside the hexagon?
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9" & 10" Grade 19" Cyprus Mathematical Olympiad April 2018
(C" Gymnasium & A’ Lyceum)

18. Givenv! =1-2-3:--v, find the last digit of the number:
1'+2'+ 3+ -4 2017!

19. ABTI'A is a square of side 32 cm. We draw a circle passing through A, 4 and tangent to

BI'. The radius of the circle is equal to:

A B
A r
A. 8cm B. 16 cm r. 18 cm A. 20 cm E. 16v/2 cm

20. The total number of different pairs of integers (x,y), with x > 0, which satisfy the
equation 5x2 — 4xy + y? = 289 is equal to:

22. A calculator has only two buttons. If initially the number x, x # 0, is written on the
1
calculator and we press the first button, then the calculator outputs the number e If,

instead of the first button, we press the second button, then the calculator outputs the
number 1 — x. Initially 2018 is written on the calculator. By pressing the two buttons,
in any way that we like, how many different number can we produce including 20187

E. Infinitely
many
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9" & 10" Grade 19" Cyprus Mathematical Olympiad April 2018
(C" Gymnasium & A’ Lyceum)

23. Calculate 3+5+ 74 4+2017—-2—-4—-6—---—2016.

A. 1008 B. 1009 r. —1009 A. —1008 E. O

24. Points A, B, I', A appear consecutively on a line, such that AB = I'4d and BI" = 12. Point
E is outside the line, such that BE = I'E = 10. The perimeter of triangle AEA is twice

the perimeter of triangle BET . Calculate the length of AB.

25. Inthe figure below B4 is equal to 1. Then AT is equal to:

sinf tanf
A —_— B. _—
sin(a — B) tana — tanf
tana - tanf 1
r. S A. —_—
tana — tanf tana — tanf
£ sina - sinf

cosa - (sina — sinf)
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