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Kupraxkn, 22/04/2018

AOKIMIO

B, I'" AYKEIOY

XPONOX: 60 Aemta

e No COUTANPOCETE TPOGEKTIKA TO PUALO AmAVINGEWDV, EMAEYOVTAG LOVO pia
amdvtnon vy kabe epatnon. H couninpoon va yivel pe povpiopo 6to avtictolyo
KUKAQKL.

o Kdé&Be cootm andvinon Pabuporoyeiton pe 4 povadec. ['a kabe AavBaouévn
amdvinon agotpeiton 1 povéada.

e Amdvinon o€ doknon e LOVPICHO GE TEPICCOTEPX. OO EVO KUKAGKLL Oempeitan
AavBacpévn. Eredn n d160pBwon Ba yiver nlektpovikd, 0molodnmote oMot 1
ofnoo kafotd TV andvinomn Aavlacuévn.

e  Mmnopeite va YpNOILOTOGETE TO YDOPO dimAN amd TIC ACKNOELS Yo fonOnTiKEG
TpAEELC.

e  ZVOTNVETOL OTMOG CNUELOVETE TIG ATOVTNGELS GTO £0KO EVIVTO OMAVINGE®Y GTO.
tehevtaio mEvie AenTd TG eE€Toonc apov PePatmbeite 0T 01 amavIoELg eivor
TEMKEC,

[Mapadeiypoto CLUTANPO®ONG ATAVTICEDV:

1. Bpegite 10 amotéheopo 2+3=? (A)6 (B)S (C)4 (D)3 (E)2
Y.MOTNH GUUTAP®ON: AavBaopévn copminpmon:

1. OOOOO 1. RO

1. OOOD 1. O oD
1. OOOOO® 1. O®d;D




B’ & I Aukeiou 19" Kumptakry Moa@npotikry OAuprada Anpiliog 2018

1. ‘Evag £€umvog Batpayog Bpiloketal oto onueio X (2,2) tou Kapteotavol smumédou Kat
KAvovTag AApata petakiveital oto eninedo pe faon tnv avtiotolyia:

(xIJ’) - (xZ - VX +y)
Meta amnod nooca aApata Ba Ppebel og onueio Tou Gfova TWV TETUNUEVWY YLO TIPWTN

dopd;

2. T0 MOPAKATW oxAua €Xoupe éva MoTiBo amd «OKAAEG» TOU oxnuoti{ovtal amno
povadiaia tetpdywva. H mepipetpog tng «ok&Aag» mou oxnuotiletor amo 41
povadiaia tetpaywva givat:

3. YroBétoupe 6t 3x2% + 9x — 3 = 0. H T t™ng napdotaong x —i elva:

A. =3 B. /5 r. —/5 A 3 E. Kavéva amnd
auta

4. Opiloupe oto oUVOAO Z Twv akepaiwv aplBuwv TNy mpaén * wg e€NG:
i. x*x0=0,Vx€eZ
i. xx(y+D)=x*xy—(x+y), Vx,yEL
To amotéAeopa 18 * 3 eival ico pe:

A. 54 B. 22 r.5 A. =57 E. =54

5. Ot akOAouBeg MPOTATELG AvOPEPOVTAL OE UL UNTEPA KAL TIC TEGOEPLG KOPEC TNC:
I1;: «H AAikn givat n untépoa»
I1,: «H lewpyia kot n EAEvn givat kat ot 5U0 KOPeG»
I13: «H BaotAikn givat n untépax»
I1,: «Mia and tc AAikn, Anuntpo i EAEvn givat n untépoax
Mia amnod auTEg TIg mMPoTAoeLS eival AANBN¢ Kot ol AAAeC tpeic eival Weubelg.
Tote, n untépa eival n:

A. AAikn B. BaolAlkn . Newpyla A. Aquntpa E. EAévn

Kumplakn MaBnuatiki Etalpeia YeAiba 1



B’ & I Aukeiou 19" Kumptakry Moa@npotikry OAuprada Anpiliog 2018
6. HakoAloubial,x,9,y, ... elvat ApiOuntikr Npdodog. TOTE, T YVOUEVO XY LoOUTOL LE:

A 9 B. 18 r. 54 A. 65 E. 81

7. Alvetal opBoywvio tpiywvo AABI pe £B = 90°, BI' = 1 koL AB = % . 'Eotw 4 onpelo

™G mAeupdg AlN, £toL wote A4 = % Kol €otw E onueio tng BI', étoL wote AE 1 BI'. To

unkocg tou ET sivat:

a5
T
N
:
>
ul |~
m

>
N |-
vs)
=y
|
&

8. To olvolo Tpwv tng ouvaptnong f: R — R pe tomo f(x) = e***1 giyar to:

A. [e, +) B. (e,+x) r. [0,4+o) A. (0, +0) E. R

9. Mol amd TIS Mo KATW MEPUTTWOELG Ba umopouace va elvat n ypadiki mopdaotacn tng
ouvdptnong f petomo f(x) = x|x|, x € R;

A. B. r.

Y Yy

10. YmoBétoupe 6tLoL , [ eival Betikol mpaypotikol apBpol pe @ # £, T€ToloL WoTe:
2a?% + 2% = 5af

a +ﬁ| .
elvau:
a—p

H Twun tne mapdaotaong
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11. Av 9%¥ — 92x~1 = 8./3 14te n i tou (2x — 1)2* eivau:

Iy
=S
N
B =
m
ol o

12. Ou ¢, B,y eivaipaypotikol aplBpol tétolol, WoTe:

a=.2016— 2By, B =+2017—2ay, vy =+/2018— 2ap

Tote, n T Tou abpolopatog a + S +y elvac:

A. V42017 B. v/2016-2017 - 2018 r. V6051
A. V6059 E. V6060

13. Nav €{1,2,3,4,..}, opilovpe:
fv) = {

v+ 1, av v MEPLTTOQ
v—1, av v aprtlog

Tote, 1o f((v2 + 1)? + (v — 1)?) eivar ioo pe:
A 2vt—1 B. 2v* r.2vt+1 A 2vt+2 E. 2v* +3

14. Na mowa x n ouvdptnon f ue tno f(x) = x? + 2 napouctdlel eAdxioto, OTAV TO
oUVOAO TLWV TNG f eivat to Sudotnua [3,18];

A x=—-1kaux=1 B.x=0 R x=0«kx=1

A x=0 kot x =—1 E.x=4

15. Mévte tplywva €xouv PNRKn MAEUPpWY OMWG dpaivetal mapakdtw. Moo and autd €xeL 10
peyoAUTEPO eUPadov;

A. 15,20,23 B. 15, 20,24 r. 15,20,26 A. 15,20,25 E. 15,20,31

16. Av x,y elval Betkol aképatol, tétolol wote In(x +y) = Inx + Iny, tdte n T NG
napdotacng x2 + y? eivat ion pe:

A. 169 B. 100 r. 25 A. 16 E. 8
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17. O ZAvwvag napatripnoe OtL o aplBpog x = 2018 éxel Tig LdLotNnTEC:
e O x eivatLmoAarmAdolo Tou 2.
e O x+1 eivaLmoAAamAdcto tou 3.
e O x+ 2 eivaLmoAAamAdoto tou 4.

To mMARBo¢ Twv BeTikwy akepaiwv, Tou eival pkpotepol Tou 2018 kal LKAVOToLoUV TLG
TILO TIAVW LOLOTNTEG, Elval:

A. 100 B. 112 r. 120 A. 168 E. 180
18. H mepiodog tng ouvaptnong f e f(x) = 1j§5vx’ onouv x # 2k + 1)1, K € Z, sivat:
Vs Vs
A 4m B. 2@ r.m A — E. —
2 4

19. To dBpolwopa OAwv Twv ApTwvV oplBuwv, Tou Ppiokovtal UETALU Twv aplOpwyY
20182 — 2017 kot 20182 + 2019, eivat:

A. 20173 4+ 2017 B. 20183 + 2017 r. 2018 +2018

A. 20183 + 2019 E. Kavéva and autd

20. 2to Mo KAtw oxnpa to ABTAEZHOI eival Kavoviko 9 — ywvo TIAEUPAG URKoug 4.
Tote, n Sladopa AE — Al' wooUTal pe:

A 2 B. 3 r. 4 A 35 E. 4,5

21. e opBoywvio ocvothua afdvwv Sivovtatl ta onueio A(1,1), B(3,3) kat I'(x,0). H
ehdylotn duvatr tiun tou abpoiopatog (AIN) + (I'B) sival:

A. V8 B. V12 r. v20 A. V26 E. V32
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22. Aivetal to cbvvoho X ={1,2,3,4,5,6,7,8}. To MAABOC TWV U KEVWV UTIOCUVOAWV
A tou X mou €xouv tnVv LotnTa
«Ava € A, t6te (8 — a) € A»
elvat:

A. 15 B. 1 r. 16 A. 8 E. Kavéva amno

auta

23. Jto mo katw oxnua to ABI'A eival tetpdywvo mAsupag 12. Juvbéoupe kaBe kopudn
TOU TETPAYWVOU HE TO HEoA TwV SU0 GAAWV MAEUPWYV TOU TETPAYWVOU, OTLC OTtoleg Sev
OVAKEL N Kopudn auth. IXNUOTI{ETAL TOTE TO OKLOOMEVO «OTEPLY. To guBadov tou
«ooTeEPLOUY elval:

A. 32 B. 36 r. 48 A. 50 E. 52

24. To mAABog twv Avoewv tng e€iowong logx = nux oto Sidotnua (0, 10] eivan (pe logx
oupPBoAiloupe tov AoyaplBuo tou x pe Baon to 10):

25. H euBela xy SiEpxetal anmd tnv kopudr B tou tetpaywvou ABI'A, mheupdg 1 kau
oxnuatifel pe tnv meupd BA ywvia 30°, 6nwg daivetal oto oxrjpa. H eubeia (g;) elvat
TIOPAAANAN TIPOG TNV XY Kal SLEPXETAL oo TO KEVTPO O TOU TETPAYWVOU.

H anootaon twv napaliiwv xy kat (&) sivat:

V3+1

3+1
E. v3
3

2 2 4

A

~ 1%
2
@
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EXAMS PAPER
11" 12" Grade - B, C’ Lyceum

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

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

e Ifa 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 (C)4 (D)3 (E)2
These fillings are correct and these are incorrect

1. OC@OOO 1. RO

L OOO@D L O D
1. OOOOD 1. O®;D




11" & 12" Grade 19" Cyprus Mathematical Olympiad April 2018
(B" & C' Lyceum)

1. A smart frog lies at the point X(2,2) of the cartesian plane and jumping around it
moves in the plane according to the correspondence:

(x:}’) - (xZ - VX +y)
After how many jumps will the frog reach a point on the x — axis for the first time?

2. In the following figure we have a pattern of “staircases” that are formed from unit
squares. The perimeter of the “staircase” that is formed from 41 unit squares is:

3. Assume that 3x2 + 9x — 3 = 0. The value of the expression x — i is:

A. =3 B. /5 r. —/5 A 3 E. None of the
previous

4. Define in the set Z of the integer numbers the operation * as follows:
i. x*x0=0,Vx€eZ
i. xx(+D)=x*xy—(x+y), Vx,yEL
The outcome of 18 * 3 is equal to:

A. 54 B. 22 r.5 A. =57 E. —54

5. The following statements concern a mother and her four daughters:
I1,: «Aliki is the mother»
I1,: «Georgia and Eleni are both daughters»
I13: «Vasiliki is the mother»
I1,: «One of Aliki, Dimitra or Eleni is the mother»
One of these statements is True and the other three are False.
Then the mother is:

A. Aliki B. Vasiliki . Georgia A. Dimitra E. Eleni

Cyprus Mathematical Society Page 1
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6. Thesequence 1,x,9,y,...is an Arithmetic Progression. The product xy is equal to:

A 9 B. 18 r. 54 A. 65 E. 81

7. Consider a right-angled triangle 4ABI" with B = 90°, BI' =1 and AB = % Let A be a

point on the side Ar', such that A4 = % and let E be a point on the side BI', such that
AE 1 BI'. The length of ET is:

1 V5 5-V5 1 V5
A.2 Bl—? F.T A'S E'T

8. The range of values of the function f: R — R where f(x) = e*’*1js:
A. [e, +0) B. (e,+x) r. [0, +) A. (0,+) E. R

9. Which of the following cases could be the graph of the function f where f(x) = x|x|,

x € R?
A B. r
i y
Y
FA
A. E

10. Assume that a, § are positive real numbers with a # (3, such that:
2a?% + 2p?% = 5af

a+
The value of the expression |ﬁ| is equal to:

Al B. 2 r.3 A 4 E. 5

Cyprus Mathematical Society Page 2
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11. 1f 92¥ — 92¥~1 = 84/3 then the value of (2x — 1)?* is:

@ |3
>
~ S
m
@ |-

B =

12. Let a,f,y bereal numbers, such that:

a=.2016— 2By, B =+2017—2ay, vy =+/2018— 2ap

Then, the value of the sum a + f + vy is:

A. V42017 B. V20162017 - 2018 r. V6051
A. V6059 E. v6060
13. Forv € {1,2,3,4,..}, we define:
_(v+1, if v is odd
f) _{ v—1, if v iseven

Then f((vZ + 1)? + (v? — 1)?) is equal to:

A 2vt—1 B. 2v* r.2v¥+1 A 2vi 42 E. 2v* + 3

14. For which x does the function f where f(x) = x? + 2 have a minimum, when the
range of f is the interval [3,18]?

A.x=-1land x=1 B.x=0 Nrx=0and x=1
A x=0and x =-1 E. x =4

15. Five triangles have the lengths of their sides as specified below. Which of these
triangles has the greatest area?

A. 15,20,23 B. 15, 20,24 r. 15,20,26 A. 15,20,25 E. 15,20,31

16. If x,y are positive integers, such that In(x + y) = Inx + Iny, then the value of the
expression x2 + y? is equal to:

A. 169 B. 100 r. 25 A. 16 E. 8

Cyprus Mathematical Society Page 3
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(B" & C' Lyceum)

17. Zenonas observed that the number x = 2018 has the following properties:
e X isamultiple of 2.
e x+1 isamultiple of 3.
e x+ 2 isamultiple of 4.

The number of positive integers, that are less than 2018 and satisfy the above
properties, is:

A. 100 B. 112 r. 120 A. 168 E. 180

sinx

18. The period of the function f where f(x) = withx # 2k + D), k €Z, is:

1+cosx’

A. 4 B. 2@ N m A.

NEE
m
SNE

19. The sum of all of the even numbers, that lie between the numbers 2018% — 2017 and
20182 + 2019, is:

A. 20173 + 2017 B. 20183 + 2017 r. 20183 +2018

A. 20183 + 2019 E. None of the previous

20. In the figure below ABI'AEZHG@I is a regular 9 —gon with side of length 4. Then, the
difference AE — AT is equal to:

A 2 B. 3 r. 4 A 35 E. 4,5

21. In an orthogonal axes system you are given the points A(1,1), B(3,3) and I'(x,0).
Then the least possible value of the sum (AI') + (I'B) is:

A. V8 B. V12 r. v20 A. V26 E. V32

Cyprus Mathematical Society Page 4
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22. let X ={1,2,3,4,5,6,7,8}. Then the number of non-empty subsets A of X with the
property

«Ifa € A, then (8 — a) € A»

A 8 E. None of the

previous

23. In the figure below ABI'A is a square with side 12. We join each vertex of the square

with the midpoints of the other two sides that do not contain this vertex. Then, a
shaded “star” is formed. The area of this “star” is:

A. 32 B. 36 r. 48 A. 50 E. 52

24. The number of solutions of the equation log x = sinx in the interval (0, 10] is (where
log x denotes the logarithm of x with base 10):

25. The straight line xy passes through the vertex B of the square ABI'A, of side 1 and
forms an angle of 30° with the side BA, as can be seen in the figure. The straight line
(1) is parallel to xy and passes through the center O of the square.

Then the distance between the parallel lines xy and (&;) is:

V3+1

>
®
|3

3+2 3+1 3+1
r. \/_2 A. V3 E. v3

Cyprus Mathematical Society Page 5
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