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AOKIMIO
B” & I'" AYKEIOY

XPONOZX: 60 Aemttd

* Not GUUTTANPWOETE TTPOTEXTLXA TO PUANO OTTOYTNOEWY, ETUAEYOVTOS LOVO Ulor aTtéyTnom
Yo x&be epdyTnoN.
H ovpmAnpwon va yivel pe podplouo 6Tov avtloTtolyo xUxAo.

e Kabe owotn amdvtnon Babuoroyeitor pe 4 povades. I'a xébe Aavboopévn amdvtnon
oparpeitor 1 povada.

* ATdvtnoy o AoxMoY pE RLODPELOUA OE TEPLOCHTEPO A0 Evoy xUXA0 Dewpeital Aov-
Ooopévn. Emewdn n dtépbworn Oo yiver nAextpovixd, omoltodfmote onuadt M offMoLlio
xo0Lotéd ™Y amavinon Aavboopévn.

* Mmopeite vou ¥pNOLULOTIOLNGETE TOV XWEO JLTAX aTtd TLG oxNoELS Yo Bonbntixég mpo-
Eelc.

* ZUOTNVETOL OTTWG ONUELWVETE TLG ATTOYTNOELS GTO ELOLXO EVTUTIO ATAVTYOEWY OTO TE-
Aevtaio TTEVTE AeTtTA TNG EETOaMG, opob PBePatwbelite 4Tl oL atavTroELg lval TEALXEC.

4 , , ,
Mopadeiypoato GLUTANPWONG ATAVTCEWY

~

1. Nox voAoyioete T0 dbpoiopa 2 + 3.
A. 6 B. 5 I'. 4 A 3 E. 2

X WOoTN CUUTIANPWON AavOaopévn copminpwon

tOOOOE LOROOO
OO0 MOIOIOROIC
LtOOOOO tOOOO®




B’ & I” Avxeiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

1. OewPOodUE TG YOUPLXES TTOHPAUTTATELS TWY GUVAPTNOEWY:

y=3x—2 €))
y = 22 (2)
y=1-—2> (3)
y=x+6 (4)

To Cebyog Twv YOOPLXWY TTOPUOTACEWY TTOL JEV €XOVY XOWVA onueio elval To:

A, (D xow (2) B, (D) %o (3) T (2) xow (3) A, (2) xou (4) E. (3) xou (4)

2. Ot ovvoptioelg f xow g petoéTovy Tor aToLyeior YLog SLATETOYUEVNG TELASOG WG EENG:

fa,B8,7)=(B,a,7) »ow g(a,B,7)=(v,a,8)

To abpforo fog eivor N ovyning obvbeon cuvaptioewy (f o g) (x) = f (g(x)). H tpLéda

TI0L TTEOXVTTTEL 0td To (g o f) (a, B,7) elvar 7:

A. (a,8,7) B. (B,a,7) I. (v,8,a) A. (a,v,p) E. (v,6,87)

3. Z70 (dro emimedo oyedtalovue Evay xOXA0 xal pLa TopaBoAn. To péyioto mAnbog twv

TEPLOYWY TTOL YwELlovy To emtimedo eivou:

A. 2 B. 3 . 4 A. 5 E. 6

4. To ywopevo
'=2.4.6-8---2v

TV V TEOTWY 0eTixwy GpTiwv axepalwy dtatpeital pe To 2020. H pixpdtepn duvatn

TLLY TOL ¥V OWMXEL GTO OLAGTYLLOL

A. [1,11] B. [15,37] . [43,53] A. [54,97] E. [100,111]

5. O aptBudg

Vi1+6v2+1/3-2v2

LoOVTOL UE:

A. 14+4v2 B. 2+2V2 r. vV2 A. 8 E. 4

Kumpraxn Moabnpatixy Etolpeia XeAida 1



B’ & I” Avxeiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

6. To mmAM00g Twv TELEdWY OeTinwy TEAYRLOTIXWY apOudY (z,y, z) TOL LXOVOTTOLODY TO

oVOTNUO
z(r+y+z) =26
ylx+y+2) =27
2(x+y+z) =28
elvaL:
A1 B. 2 Ir. 3 A 4 E. Kovéva
oo aUTA
7. . To TAbog twv Aoswy g eElowong
onulz + Tnux +6 = 0
o7o Staotnua [0, 27 eivor:
A. 0 B. 1 r. 2 A 4 E. Kavéva
omd vt

8. X710 Lo xbtw oynua divetor 61t AB =4 cm, MA =5 cm, MB =7 ecm xot AX = 16 cm.

To pnxog g x0pdMg XY elva:

A. 5cm B. 6 cm I' 7cm A. 9cm E. 12 cm

Kumproxn Mabnuotixn Etatpeio YeAdo 2



B’ & I” Avxeiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

9. H ypapixn mopdotoaoy tng ovvéptnong f eivor evbeia, yia v omoio toydouy:

f(1) < £(2), f(3) = f(4) »ow f(5) =5
Amé g o x&Ttw emAoYEg, oAnbg lvor N:

A. f(0)<0 B. f(0)=0 I'. f(1) < f(0) < f(-1)
A. f(0)=5 E. f(0)>5

10. H mopdotaon

2

1
()7
omov x # 0, elvow Lon pe:
1 1
A =z B. |z] r. 22 A — E. —
x? |z

11. Ta Pnela 1,8,9,9 eival yooppéva oc Téooeplg xaptes. EmtAéyouvpe tuoyala 8Vo amd TLg
téooeplg xdptec. H mbavotnra to dbpolopa twv Yneimwy otig x&pteg mov emAéyHnxoy

vo elval TOATTAGGLO ToL 3 elvot (oM UE:
1 1 1 2 3
A - B. - r. - A - E. -
4 3 2 3 4

12. Tt v axorovbio {a,} toydet
ay = Qy—1 + -3,

Yioe 6Aovg Toug Betixolg axépotovg v > 4. Av a1 = 3 xow ag = 30, TOTE 0 6POG ag NG
oxoArovbiog elvor o:

A. 42 B. 59 I'. 63 A. 80 E. 101
13. Av yvwpilovpe 67t
49 16 25 6’

TéTE N TN Tov abpoiopoTog

iyl Ly
925 49 ' 81

elvow fom pe:

Kumproxn Mabnuotixn Etatpeio YeAdo 3



B’ & I” Avxeiov 21" Kumproxn Moabnpatie] OAvpmado

TotYviog 2020

14. O [MuBaydpoc, Tov 0dnyel awTOXIYNTO, TEEYEL e aTabepy] ToydTnTar xow 0 AploTtapyog,

15.

16.

17.

IOV 00T YEL LOTOGUXAETA, TREYEL UE TELTTAGOLO ToyUTTa. O AploTapyog divel TPOPRAESL-

opo a pé€tpwy atov [Mubaydpa xow pe éva mpdotoypo exxivnong Eextvoldy Tavtdypovo

P0G TNV (S xatebbuvvoy. H amdotooy, os pétpa, mov Oo Stavdoer o Aplotopyog Yo

vo ptéoet tov [Tubaydpa eiva:

A. 6a B. 4a r. — A —

O pxpdTepog DeTindg axépatog k, wate o apLpog
(k+1)+(k+2)+--+ (k+19)

vou elvort TEAELO TETPAYWVO, ElvoL:

A. 6 B. 7 I'. 8 A9

4da
3

10

H péon tpn tov xpdvey yia vo Stovdoouy Egywlotd 20 GTopo (Lot CUYXEXPLLEYN

omdoTaoy eivoe 54 min. Mo 3ebtepy opada, Tov amoteAeltol and © dTopa, Stdvuoe

™V Ot amdéoTaon UE PEON TLUN TV XEOVWY Tovg vo eivar ¢ min. H péon tiun twv

XOOVWY Xol TV V0 oUAdWY YLa Vo SLoyDo0oLY OTY] TNV oTOoTaoY] eivoe 56 min. O

TOTIOG TTOL AVOTIOPLOTA TNV OXEoM UETAED TOL = o t elvort:

4 1 4
A.xzio B. z ﬁ I'. z 70

t— 54 Tios1 YT iCme T im0

1120

xr =
t—20

Me tov oupPoiiopd max{A, B} cupfoAiilovpe tov peyordtepo opLtbud petagd twv A, B.

H eAdiprotn Tun g ouvéptnong

y = max{\/z, [z — 1]}

elvoa:
1 —1 1
A = B V2 r. 1 A V2 Vo
2 2
Kumproxn Mabnuotixn Etatpeio YeAdo 4



B’ & I” Avxeiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

18. 210 o x&Tw oynuo diveton teTpdywvo ABI'A pe xévtpo tov to onueio O. Me mAev-
p€c ta TpNpoto I'A xow AA xatooxevdlovue exTOC TOL TETPAYWYOL 3V0 LOGOTTAELEO
Tolywvo AET'A o AAAZ.

B

O Adyog Tov epfadod Touv TpLywvov AZAE mpog to epfaddv Tou tpotydvov AAOT eivort:

AL B. 1 r. 2 a2 E. 2
2 ) 2
19. X710 0 ®ATW oYNUa LoyVeL OTL:
K[ 1— 260v80° . .
Tote, n ywvia Lz éxel pétpo:
A. 45° B. 60° I'. 55° A. 50° E. 40°

Kumproxn Mabnuotixn Etatpeio YeAida 5



B’ & I” Avxeiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

20. I xabe axéporo HBetind opLbud k, n Sk elvar adEovoa aptbuntinn Tpdodog, Le TEEWTO

6p0 Tov opLiud 1 xow dtopopd k.
(Mo ropdderyuo, n Ss evar n Tpdodoc 1,4,7,10,...)
To mAnbog twy TRy Tou kK, yia Tig omoleg ot Sy mepLéyxovy Tov 6po 2020, sivor:

A. 0 B. 2 I. 4 A. 10 E. 2020

21. 270 TLo ®ATw oyNuo poivetol NUIXOXALO pe xévtpo O, n AA eivor Stdpetpog xow  ABT
elvar pLo xopd7. Atveton 6t BO =5 xow ZABO = ZAOT" = 60°.

r

To pvxog Tov BI' eivou:

A. 5 E. Kovéva

oo AVTA

ol%

A. 3 B. 3+V3 r. 5—

22. Y7o o xétw oynuo, to Tolywvo AABI eivor LodTAELEO pE PO TASLEAGS 3 cm o
BE = AA =T7Z =1 cm. O x0xAog pe xévtpo K epamteton otig TAevpég AB, Al ota

onuelo E, Z, avtiotoryo xow téuvel 1o tunuor AZ oto onpeio X.

To epPaddv Tov oxtoouévov pépoug eivorl:

4 —3V3 dr—V3 4-3
— Cn B. ———— cm .

9 9 9
dmr —3V2
9

A.

A. E. Kovéva amtd avtd

Kumproxn Mabnuotixn Etotpeio YeAida 6



B’ & I” Avxeiov 21" Kumproxn Moabnpatie] OAvpmado TotYviog 2020

23.

24.

25.

To mAR00C TwY QLGLXWY aPLBGY N, YLow Tovg omolovg o aptBudg n® — 8n? + 20n — 13

elvol TPWTOg apLbudg eivat:
A1 B. 2 Ir. 3
A 4 E. Ilepioodtepor amd
TéooepLg apLpovg
Ov aptBuol w, z,y xow z elvor oax€PoLoL, YLo. TOLG OTTOLOVS LOYVOLY Ol OVLOWOELG:

w<:c2, :E>y2, y2<22, Tr>z

AT TG TTO XATW OVLOWOELG, VT TTOL elval TTavTa 0pb eivo
A w<zx B. w>y I'n w<z A x>y E. y<z

2TO UTPOOTLVO UEPOG [LLOG TTOAD EYOANG eLOVYPOUUNG OTNANG OTEATLWOTWY LTTEPXEL
€V0g TUUTTOWLOTAG TTOL XTUTE TO TOUTOVG Tov Pe ELBRG 50 @opéc (xTumApaTa) To
Aemtt6. O otpatidteg €xovy odnyior va Balovy To 0PLoTEPH TOSL TOUG GTO EJAPOS
xabe Qopa oL axoVvE TO XTOTNULO ToL TVUTEVoL. H oTNAN elvar 100 PeEYEAN, WoTe
0 TEAELTOLOG OTPOTLWOTNG OTNY OELPA GTO Tlow UEPOS Balel To opLaTtePd Tov THAL GTO
Edapog TNy (Btal GTLYUT] TOU O TPWTOS OTEOTLHOTYG OTO UTPOaTLVO UEPOS Balel ato
€dapog o ekl Tov THdL. Av M ToydTNTAL TOL MNYoL elvar 330 m/sec, TOTE TO EAGYLOTO

UNXOG TNG OTNANG TWY OTPATLWTWY Elvot:

A. 165 m B. 198 m I' 330 m A. 396 m E. 660 m

Kumproxn Mabnuotixn Etotpeio YeAida 7
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EXAM PAPER
11" & 12" 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.

¢ 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

LtOOOOE LtOROOO
LOOOOO MOIOIOROIC
LOOOOE tOOOO®




11t & 12t Grade 21% Cyprus Mathematical Olympiad June 2020
(B" & C" Lyceum)

1. We consider the graphs of the functions:

y=3x—2 €))
y = 22 (2)
y=1-—2> (3)
y=x+6 (4)

The pair of graphs that have no common points is:

A. MDand (2) B. 1) and (3) TI. (2)and (3) A. (2) and (4) E. (3) and (4)

2. Functions f and g permute the elements of an ordered triple as follows:

f(a,8,7) = (B,a,7) and g(a,B,7) = (v,a,B)

The symbol f o g is the usual composition of functions (f o g) (x) = f (g(x)). The triple
which comes out of (go f) (a, 5,7) is:

A. (a,f,7) B. (8,a,v) I. (v,8,a) A. (a,v,8) E. (7,8,67)

3. On the same plane we draw a circle and a parabola. The maximum number of regions

that they divide the plane into is:

A 2 B. 3 . 4 A5 E. 6

4. The product
'r=2-4.-6-8---2v

of the first v positive even integers is divisible by 2020. The smallest possible value of
v belongs to the interval:

A. [1,11] B. [15,37] . [43,53] A. [54,97] E. [100,111]

5. The number

V114 6v2+ /3 - 22

is equal to:

A. 14+ 42 B. 2+2V2 r. v2 A. 8 E. 4

Cyprus Mathematical Society Page 1



11t & 12t Grade 21% Cyprus Mathematical Olympiad June 2020
(B" & C" Lyceum)

6. The number of triples of positive real numbers (z,y, z) that satisfy the system

z(r+y+z) =26

y(x+y+z)=27

z(x+y+2) =28
is:

A. 1 B. 2 r. 3 A 4 E. None
of these

7. The number of the solutions of the equation
2sin?z 4 7sinz + 6 =0

in the interval [0, 27] is:

A. 0 B. 1 . 2 A 4 E. None
of these

8. In the following figure it is given that AB = 4 cm,MA = 5 cm,MB = 7 cm and
AX =16 cm.

The length of the chord XY is:

A. 5cm B. 6 cm I'' 7cm A. 9cm E. 12cm

Cyprus Mathematical Society Page 2



11t & 12t Grade 21% Cyprus Mathematical Olympiad June 2020
(B" & C" Lyceum)

9. The graph of the function f is a straight line, for which it holds that:

10.

11.

12.

13.

f() < f(2),f(3) = f(4) and f(5)=5
From the following choices, the true one is:
A. f(0)<O B. f(0)=0 I'. f(1) < f(0) < f(-1)
A. f(0)=5 E. f(0)>5

The expression

where z # 0, is equal to:

1 1
A =z B. |z] r. 22 A — E. —
z ]
The digits 1,8, 9,9 are written on four cards. We randomly choose two of the four cards.
The probability that the sum on the cards which have been chosen is a multiple of 3 is

equal to:
Ao B. r. . - E >
4 3 2 3 4

For the sequence {a,} it holds that
ay = Qy—1 + Qp—3,

for all positive integers v > 4. If a1 = 3 and ag = 30, then the term ag of the sequence

is:

A. 42 B. 59 . 63 A. 80 E. 101
If we know that
RO S I TR
49 16 25 6

then the value of the sum

1pie by Lyl
925 49 81

is equal to:
7'1'2 7'('2 7'['2 7T2 71'2
A. B. — r. — A — E. —
7 8 9 10 5

Cyprus Mathematical Society Page 3



11t & 12t Grade 21% Cyprus Mathematical Olympiad June 2020
(B" & C" Lyceum)

14. Pythagoras, who drives a car, runs at a constant speed, and Aristarchus, who rides a
motorcycle, runs three times as fast. Aristarchus gives Pythagoras a lead of a metres
and with a start-up command they start at the same time to the same direction. The

distance, in metres, which Aristarchus has to cover in order to reach Pythagoras is:

2a 3a 4a
A. B. 4 r. — A — E. —
6a a 3 5 5
15. The smallest positive integer £, such that the number
(k+1)+(k+2)+-- + (k+19)
is a perfect square, is:
A. 6 B. 7 r. 8 A9 E. 10

16. The mean time for 20 individuals to travel separately a given distance is 54 min. A
second group, consisting of x people, traveled the same distance with their mean time
being ¢ min. The mean time to travel the same distance by both groups is 56 min. The

formula representing the relationship between z and ¢ is:

Az 40 B. z— 1080 I r— 40 A g 1080 e 1120
t—54 t—54 t— 56 t— 56 t—20

17. With the symbol max{A, B} we denote the largest number between A, B. The minimum

value of the function

y = max{v/z, |z — 1]}
is:

r. 1 A. V2 E.

Cyprus Mathematical Society Page 4



11t & 12t Grade 21% Cyprus Mathematical Olympiad June 2020

(B" & C" Lyceum)

18. In the following figure ABI'A is a square with centre O. With sides the segments I'A

and AA we construct outside the square two equilateral triangles AEI'A and A AAZ.

B

The ratio of the area of the triangle AZAE to the area of the triangle AAOI is:

1 2 3
A'i B. 1 F.g A.§ E. 2

19. In the following figure it holds that:

KI" 1 —2cos80°

Then, angle Zx has measure:

A. 45° B. 60° I'. 55° A. 50° E. 40°

Cyprus Mathematical Society

Page 5



11t & 12t Grade 21% Cyprus Mathematical Olympiad June 2020
(B" & C" Lyceum)

20. For every positive integer k, S;, is an increasing arithmetic progression, with first term
1 and difference k.

(For example, Ss is the progression 1,4,7,10,...)
The number of values of k, for which S;, contain the term 2020, is:

A. 0 B. 2 I. 4 A. 10 E. 2020

21. In the following figure a semicircle with center O is shown, AA is a diameter and ABI’
is a chord. It is given that BO =5 and ZABO = ZAOI" = 60°.

r

The length of BI' is:

ol%

A. 3 B. 3+3 r. 5— A. 5 E. None

of these
22. In the following figure the triangle A ABI" is equilateral with side lengths 3 cm and
BE = AA =T7Z = 1 cm. The circle with center K is tangent to the sides AB, AI" at
points E, Z, respectively, and meets the segment AZ at point X.

The area of the shaded part is:

dm — 3V3 3V3 cm? B. dm — V3 V3 cm? T.
9 9 9

4 — 3v/2 9

g

A.

A. E. None of these

Cyprus Mathematical Society Page 6



11t & 12t Grade 21% Cyprus Mathematical Olympiad June 2020
(B" & C" Lyceum)

23.

24.

25.

The number of natural numbers n, for which the number n? —8n2+20n—13 is a prime

number is:
A. 1 B. 2 . 3
A 4 E. More than

four numbers

The numbers w, z,y and z are integers, for which the following inequalities hold:

w<z?, z>y% yYr<? x>z

From the following inequalities, the one which is always true is:
A w<zx B. w>y ' w<z A x>y E. y<z

At the front of a very large straight column of soldiers there is a drummer who beats
his drum at a rate of 50 times (strokes) per minute. Soldiers are instructed to put their
left foot on the ground every time they hear the drum beating. The column is so large
that the last soldier in the row puts his left foot on the ground at the same time that
the first soldier in the front puts his right foot on the ground. If the speed of sound is

330 m/sec, then the minimum length of the soldiers column is:

A. 165 m B. 198 m I'. 330 m A. 396 m E. 660 m

Cyprus Mathematical Society Page 7






