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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 YpNOLULOTIOLNGETE TOV XWEO JLTAX aTtd TLG uoxNoELS YLor Bondntixég mEd-
Eele.

* 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 22" Kumproxn Mabnpatie] OAvpmado Ampihog 2021

1. Av 7o didotuo (a, ) C R eivor 10 6OVoA0 TV ADGEWY TNG aviowang
| — 2z 44| <6,

T6TE TO UECO TOL SLACTALOTOS (a, 5) elvaL:
A. -3 B. -2 I'. 0 A 2 E. 3

2. To oo Tov TEOXVTTTEL ATTO TNY TOUN EVOG ETILTTESOL %Ol EVOG XVALYOPOL BEV LTTOPEL

vo glvat:
A. Evbdypoppo tunpo B. Koxhog I'. "Exiewdm
A. Opboydrvio E. Toiywvo

3. Av 70 z(mod y) cvpPoAilel To LTTOAOLTTO TG SLALPEGYC TOV T [E TO Y, TOTE M TLUN TNG

TOPACTOONG
T = 61(mod 7) — 36(mod 5) + (n* — 1) (mod (n+1)), n €N

LoOVTOL UE:
A1 B. 2 Ir. 3 A 4 E. 3+n

4. 'Eotw S t0 6bvoro Twy onueiwy (x,y) Tov emmédov Tov xoAdTTTOVTOUL aTtd To opbo-

Yovio OABA, 6mtwe Qoalvetal 0T0 TLO XATW OYNUOL.

zl 4
A(0,3) B(6,3)
3

227777777
L7 r I A I I IS5 7777777

-1 0 1 2 3 4 5 6 T T

Ay
T={2x+3,y—1):(z,y) € S},

Tote 10 eRPaddy Tov opbhoywviov Tov oynuatilovy Ta onueio Tov T LoovTOL WE:

A. 18 B. 24 I'. 36 A. 48 E. 72
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B’ & I” Avxeiov 22" Kumproxn Mabnpatie] OAvpmado Ampihog 2021

5. X710 Lo xdtw oynuo Siveton toooxerég Tplywvo AABI pe AB = AT xou éotw AA, BE

VPN TOL TELYWYOL.

Av N yovio ZBAT éyxel pétpo x, 1dte 10 péTPO TNg Ywviog ZBEA woobton pe:

A 2 B. r. r_2 A Ty E. T _9
2 2 2 2 2

6. Xe éva Tunua evég oxoAelov @ortody 20 poabntég/toteg. Ov 5 amd Tovg pobntég/toleg
TOL TUNUOTOG CUULUETEYOLY OTLS OUAdES xaAaboopalplong Tov oyxoAsiov tovg. Tpelg
aTtd TOLG UabNTEG/TOLEG TOL TUNUATOG ETULAEYOVTOL TUYOLOL YLOL YOI EXTTPOCWTTITOVY TO
oyoAelo Toug o éva AOATIXG Mabntind Xvvedpro. H mbavotyro xow o tpetg pobn-
Tég/tpleg oL emAEXOxaY vo avixovy oTig ouddeg xaioboopaiptong Tov oyoAsiov

TOVG LOOVTAL E:

1 3 1 1 i
A. 1 B. 20 T. 114 A. £ E. Kovéva

amd vt
7. To 6BVOAO TLWY TN ouvaEToNS f & [—3,4] — R pe tomo f(z) = (v — 2)? + 2 eivow:
A. [-3,4] B. [0,27] r. [2,27] A. [6,27] E. [2,16]

8. H twpn g Bdong Tov Aoyopibuov yio Ty TopdoTtaoy
(logg 2+ logg 5) +2 (logg 2+ logg 5) +---410 (logﬁ 2 +log,, 5) =110

LOOVTOL UE:
A. 2 B. 5 r. —/10 A. V5 E. V10

9. H akio Towv yonpdtwy oe xéppota Tou €1 Tov ovyxevtpwinxoy amd 11 aydpro xow
v %0p{ToLor EVOG TUNUATOS YLt TNY EVIOYLON TOL TOPELOL TTEOVOLOG TOL GYOAELOL TOULG
efvor ouvodxd €(1v% + 9 — 2). Av xdbe pobntigtpla ouyxévtpwoe To (Sto TARBog

XEQUATWY TOL €1, T6TE TO TANDOG TWY PabNTOY/TELWY TOL TUNUOTOG ElvaL:

A. 25 B. 24 I'. 23 A, 20 E. 18
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B’ & I” Avxeiov 22" Kumproxn Mabnpatie] OAvpmado Ampihog 2021

10.

11.

12.

13.

14.

2TO TTLO XATW OYNULOL POLVETOL EVOL OLXOTIEDO OYNUATOS EEAYWYOL TTOL OAEG OL TTAEVPES
ToL €x0VY UNxog 10 m xo oL Ywvieg Tou dradoytxé €xovy uétpo 90°,120°, 150, 90°, 120°
xo 150°.

To epPaddv Tov owxomédov LoovtaL pe:

A. 236 m? B. 200v3 m? I'. 50(3+v/3) m?

650
T m?2

A.
3

E. Kovéva amd ovtd

0 Betixde opLBude o etvor Moo g eEioworng 22 = x + 1. Téte, 0 apLbudg 2° toodTon
ue:

1+5V5 A —1+6V5 - 9++/5

A. 1+45 B. 9+4V5 T. 5 ) 5 . 5

‘Ot 10 PNeio Twv Sexddwy Stoypoapet amd évay tpudrpLo apBud afy, Téte oyMuo-

Tiletar o SuhneLog aptbpdg ay. To TANbog Twy TELPNELLwY apLtbudy, Yla Toug omoiovg
oyVeL afy = 9ay + 4y Loobton pe:

(Me tov ovuPorioud TYz evvoolue Ty Sexadin)) avamapdotooy Toupiplon aotfuod
Ue z nplo twy uovadwy, y (neio twy Sexddwy xat x Ynelo Twy exatovtddwy.)

A1 B. 3 Ir. 4 A. 6 E. 10
2, .2 . , . Tty .
Ay z° + y* = 62y, e y > = > 0, TOTE N TLUY TNG TAOAOTAGYG LooVTolL PE:
T —
A. V2 B. V3 r. —2 A /3 E. Kavéva

oo avTA
H Moapio mpdobeoe toug optbpodc OAwy Twy oeAidwy evdg BLpAlov, apyilovtog amd To
1 xow Bpnxe abporopoa 2020. O @irog g o [TadAiog avtiAnpinxe 6Tt awtd T0 dbpotop.a
elvor Adbog xou Stamtiotwoe 6t N Mapio Egyaoe vo Tpoabhéaet Tov aplbpud pLag oeAidog.

O apLBp.ég g oeAidag Tov E¢yaoe va mpoabhéoel n Mapio eivot:

A9 B. 20 . 31 A. 60 E. 62

Kumpraxn Moabnpatixy Etolpeia XeAido 3



B’ & I” Avxeiov 22" Kumproxn Mabnpatie] OAvpmado Ampihog 2021

15.

16.

17.

18.

To 6pto
1+ 22— 1 -2
lim
z—0 X
LoOVTOL E:
1
A. 0 B. 1 r. 2 A 3 E. 3
270 Lo x4&tw oo diveton Tplywvo AABI pe AB =8 cm, AT' =5 cm xow BI' = 6 cm.

H evbeio HO eivor mopdAAnin mpog v evbeior AB xon Stépyetan amd to xévtpo E tov

EYYEYQOULUEVOL XOXAOL 0TO TPlywvo AABI.

r

A 8 cm B

H mepipetpog tov totydvov ATTHO toovton pe:

A. g cm B. 13 cm I' 14 cm A. 11 cm E. 1?7 cm

To An0og Twv oNUEWY TOUNG TWY YOOPLXWY TTOPUCTACEWY TWY CUVAPTNOEWY
flz)=e** z€R xouw g(z)=e"+6,2€R

LoOVTOL E:

A1 B. 2 Ir. 3 A 4 E. 0

H EAévy, n BaotAuxn, n Aouvxio xow n Katepiva miyoy Oéatpo. Apod dev ftay duvo-
OV o oYyopdioovy elottipto yiow téooepls Béaelg, N ulon SimAa oty GAAn, aydpocoy
sortola Yo g Oéoelg pe toug apLbuodg 5 xar 6 oty 91 oeLpd koL ELOLTRPLY YL
Tig B€oelg pe toug apLbpode 3 xar 4 atnv 117 oepd. To TANBog TwY TEPdTWY pe Tovg
oToiovg UTopPovy va StoaAéEovy Tig B€oelg Yo va xabicovy, av N Katepiva dev O€Aet

vo. xofioer dimAa ot BaotAuxy, toodton pe:

A. 8 B. 12 I'. 20 A 24 E. 16

Kumpraxn Moabnpatixy Etolpeia YeNdo 4



B’ & I” Avxeiov 22" Kumproxn Mabnpatie] OAvpmado Ampihog 2021

19.

20.

21.

22.

Av f(z) = 22 4 62 + 5 v %60 = € R, 16T T0 TANDOC TWY TEXYUOTLXGY ADGEWY TNG
eklowong f (f (f (z))) = 0 toodTon pe:

A. 0 B. 2 r. 4 A 6 E. 8
Aivovtow ot oxolovbieg (a,), v =1,2,3,..., ue

SAy41 — Ay

a1 =2, ag =1 »ot ayqo0 = G

L v=1,2,3,...
xal (By), v=1,2,3,..., pe
br=1 »ou By41 =28, v=1,2,3,...

Téte, TO YLVOUEVO agp20 - B2020 LOOVTOL E:

1 1
- E. =
2020 2

270 Lo xATw oyxnua dtvetor opboywvio xatl toooxeAég tpiywvo A ABIT eyyeypopuévo

A1 B. 2 I'. 2020 A.

oe xOxAo oxtivog 1.

H axtiva Tov eyyeypopupévou x0xAov oTo TPLYwVo LooVTaL WE:

1 1
A. 5 B. -1++3 . -1++2 A. 1 E. Kowéva

omd VT

"Eotw AABI" 1plywvo pe unun mAsLpwY a, 3,7 %o Vg, Ug To UxN TV VPGV TOL TOL

avtiotolyoly otig TAsvpég BI', AT Ay yroe 1o tplywvo autd toydovy v =4 cm, a < v,

xo B < vg, TOTE TO EUPASOY TOL TELYWYOL LGOVTOL UE:
A. 4 cm? B. 2v/2 cm? I'. 2v/3 cm?

A. 8 cm? E. Aev pmopel vo TpoadlopLotel

Kumpraxn Moabnpatixy Etolpeia XeAida b



B’ & I” Avxeiov 22" Kumproxn Mabnpatie] OAvpmado Ampihog 2021

23.

24.

25.

Abo tooL xuxAxol SoxTtOAloL eivort Tomtobetnuévol 6To (dLo enitedo, ETOL (YOTE OL EOW-
TEPLXOL TOLG XVXAOL VO EQATTTOVTOL, SNULOLEYWVTOS ULOL «OAVCLSO» Uxovg 12 cm,

OTTWG POLVETOL OTO TLO XATW TYNULOL.

[Tévte idror SoxtOAoL, av Tomtobetnody pe Tov (dLo TPdTo GTNY GELPA, ONLLOVEYOVY
pLot «aAvoido pnxovg 27 cm. To pvxog ptog «aAvoidog» pe 40 doxtuAiovg Tou (dLov

eidoug, ov eivor TomobeTnuévol Pe o TOHY TOV TPOTO, LOOVTOL LE:
A. 240 cm B. 200 cm I'. 201 cm A. 210 cm E. 202 cm

210 Lo x4&Tw oxnuo o ABT'A eivor tetpdywvo TAevpdg 1 xow to onueio E eivor
%x0pLEN LoooxeAoVg TpLYwvoLv AAEB pe Bdon AB, étol dyote ZAAE = 15°. H Staryddviog
AT touv teTparywvov téuvel Ty EB oto onueio K.

E
A T
K
15°
A "B
To pnrog Tov TuMuatog AK toodton pe:
A 2BV g 3V2EVE VG AL g 20
6 6 6 2 3
To TAhBog Twv Pnpiny Tov aptbuod 202110 toodton pe:
A. 30 B. 31 r. 32 A. 33 E. 34

Kumpraxn Moabnpatixy Etolpeia Yelido 6
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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 2274 Cyprus Mathematical Olympiad April 2021
(B" & C" Lyceum)

1. If the interval (a, ) C R is the set of all solutions of the inequality
| — 2z 44| <6,

then the midpoint of the interval (a, 3) is:

A -3 B. -2 I'. 0 A 2 E. 3

2. The shape which occurs from the intersection of a plane and a cylinder cannot be:

A. A line segment B. A circle I'. An ellipse

A. A rectangle E. A triangle

3. If z(mod y) denotes the remainder of the division of = by y, then the value of the

expression
T = 61(mod 7) — 36(mod 5) + (n* — 1) (mod (n+1)), n €N

is equal to:

A1 B. 2 Ir. 3 A 4 E. 3+n

4. Let S be the set of all points (z,y) of the plane which are covered by the rectangle
OABA, as can be seen in the figure below.

A0, 3) B(6,3)
3

VTV NV VNV VYV Y

-1 0 1 2 3 4 5 6 Tz

14

If
T={2x+3,y—1):(z,y) € S},

then the area of the rectangle formed by the points of 7" is equal to:

A. 18 B. 24 I'. 36 A. 48 E. 72

Cyprus Mathematical Society Page 1



11t & 12t Grade 2274 Cyprus Mathematical Olympiad April 2021
(B" & C" Lyceum)

5. In the figure below A ABI is an isosceles triangle with AB = AI" and AA, BE are the

altitudes of the triangle.

If the angle /BAI" has measure z, then the measure of the angle Z/BEA is equal to:

A.% B. x I. g—g A. g—x E.g—Zx

6. A class in a school has 20 students. Out of those students, 5 of them take part in the
school’s basketball teams. Three of the students of the class are chosen at random to
represent their school in an Athletic Student Conference. The probability that all three

of the students that were chosen belong to the school’s basketball teams is equal to:

1 3 1 1
A - B

4 . % I. m A. ﬁ E. None

of these

7. The image set (range) of the values taken by the function f : [-3,4] — R given by
f(z)=(z—2)2+2is:

A. [-3,4] B. [0,27] r. [2,27] A. [6,27] E. [2,16]

8. The value of the base of the logarithm in the expression
<108,3 2+ logg 5) +2 (1085 2 +log, 5) +---4+10 (logﬁ 2 +logg 5) =110

is equal to:
A 2 B. 5 r. —/10 A V5 E. V10

9. The value of the money, in coins of €1, that were gathered by 11 boys and v girls of a
class for the strengthening of the welfare fund of their school, is equal to €(v? 4 9v —2).
If every student gathered the same number of coins of €1, then the number of students

in the class is equal to:

A. 25 B. 24 . 23 A. 20 E. 18

Cyprus Mathematical Society Page 2



11t & 12t Grade 2274 Cyprus Mathematical Olympiad April 2021
(B" & C" Lyceum)

10. In the figure below, we can see a hexagonal plot all of whose sides have a length of
10 m, and whose angles are in order 90°,120°,150°,90°,120° and 150°.

The area of the plot is equal to:

A. 236 m? B. 2003 m? I'. 50 (3++/3) m?
650 2

A.
3

E. None of these

11. The positive number z is a solution of the equation 22 = z + 1. Then, the number z°

is equal to:

1+5vV5
2

9++/5

A.
2

A. 1+45 B. 9+4v5 T. E.

~1+6v5
2

12. When the tens digit of the three-digit number a3y is removed, then the two-digit
number @7 is formed. The number of three-digit numbers for which afy = 9@y + 4v
holds, is equal to:
(The notation Tyz denotes the decimal representation of the three-digit number with units digit
z, tens digit y and hundreds digit x.)

A1 B. 3 r. 4 A 6 E. 10
9 9 . . x+ty .
13. If 2° + y* = 62y, with y > = > 0, then the value of the expression is equal to:
Tz —
A. V2 B. V3 r. —v2 A. —V/3 E. None
of these

14. Maria added the numbers on all of the pages of a book, starting from 1, and found
a sum of 2020. Her friend Paul realized that this sum is incorrect and found out that
Maria forgot to add the number of a single page. The number on the page that Maria
forgot to add is equal to:

A9 B. 20 . 31 A. 60 E. 62

Cyprus Mathematical Society Page 3



11t & 12t Grade 2274 Cyprus Mathematical Olympiad April 2021
(B" & C" Lyceum)

15. The limit

42—Vl -2
lim

z—0 X

is equal to:
A0 B. 1 r. 2 A3 E. -
16. In the figure below, we have a triangle A ABI" with AB = 8 ecm,AI' = 5 cm and

BI' = 6 cm. The line HO is parallel to the line AB and passes through the centre E of
the inscribed circle of the triangle A ABT".

r

A 8 cm B

The perimeter of the triangle AI'H® is equal to:

1 1
A. ?9 cm B. 13 cm I' 14 cm A. 11 cm E. —7 cm

17. The number of the points of intersection of the graphs of the functions
f(z)=€e*, z€R and g(x)=e"+6,z€R

is equal to:

A1 B. 2 Ir. 3 A 4 E. 0

18. Helen, Vasiliki, Lucy and Catherine went to the theatre. Since it was not possible to
purchase tickets for four seats in a row, they bought tickets for the seats with numbers
5 and 6 in the 9" row, and tickets for the seats with numbers 3 and 4 in the 11" row.
The number of ways in which they can choose their seats, if Catherine does not want

to sit next to Vasiliki, is equal to:

A. 8 B. 12 I'. 20 A 24 E. 16

Cyprus Mathematical Society Page 4



11t & 12t Grade 2274 Cyprus Mathematical Olympiad April 2021
(B" & C" Lyceum)

19. If f(z) = 22+ 62 + 5 for every = € R, then the number of real solutions of the equation
f(f(f(z)) =0is equal to:

A. 0 B. 2 r. 4 A. 6 E. 8
20. Consider the sequences (a,), v =1,2,3,..., with

Say41 — ay

L v=1,2,3,...,
6 14

a] = 2, as = 1 and Ay42 =
and (8,), v=1,2,3,... with
/81:1 and /8V+1:2BV7 V:172737"‘

Then the product asg20 - 2020 is equal to:

A1 B. 2 I'. 2020 L E. L
2020 2
21. In the figure below, A ABI" is an isosceles right-angled triangle inscribed in a circle of
radius 1.
A
B r

The radius of the circle inscribed in the triangle is equal to:

1 1
A. 3 B. -1++3 . —1++2 A. 1 E. None
of these

22. Let A ABI' be a triangle with side lengths a, 3,7 and let v,,vg be the lengths of the
altitudes corresponding to the sides BI', AI'. If in this triangle we have v = 4 cm,a < v,

and 8 < vg, then the area of the triangle is equal to:

A. 4 cm? B. 2v/2 cm? . 2v/3 cm?

A. 8 cm? E. It cannotbe determined

Cyprus Mathematical Society Page 5
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(B" & C" Lyceum)

23. Two equal circular annuli (rings) are positioned on the same plane in such a way that
their interior circles are tangent, forming a “chain” of length 12 ¢cm, as can be seen in

the figure below.

If we position five similar annuli in the same way, they form a “chain” of length 27 cm.

The length of a “chain” of 40 similar annuli positioned in the same way is equal to:
A. 240 cm B. 200 cm I'. 201 cm A. 210 cm E. 202 cm

24. In the figure below, ABI'A is a square of side length 1 and point E is the vertex of the
isosceles triangle AAEB with base AB, such that ZAAE = 15°. The diagonal AI of the
square meets EB at the point K.

E
A r
e, 0
K
15°
A "B
The length of the segment AK is equal to:
A. 2‘/§6+ Vo g, 3‘/5(: Voo \f A. 3*2/6 E. 2\3/6

25. The number of digits of the number 2021 is equal to:

A. 30 B. 31 . 32 A. 33 E. 34

Cyprus Mathematical Society Page 6



