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AOKIMIO

B, " AYKEIOY

XPONOZX: 60 Aenta

e No COUTANPDOCETE TPOCEKTIKA TO PVAAO ATAVINCE®MV, EMAEYOVTAS LOVO pio
amavtnon vy kabe epatnon. H coumAnpoon va yivel pe pavpiopo 6to avtictoryo
KUKAGKL.

o Kdabe cwot andvinon Pabporoyeitan pe 4 povdodes. I'a kdbe AavBaopévn
amdvinon agotpeitor 1 povada.

e Amhvinom o€ AoKNON UE LOVPIGHO O TEPLGGOTEPO A0 £VO KUKAGKLIN Bewpeitan
havOaopévn. Enedn n d16pbwaon Ba yivel nlektpovikd, omotodmote onudot 1
offowo kabiotd TV andvinon Aavlacsuévn.

e  Mmnopeite va YpPNOLOTOUGETE TO YDOPO SImAN amd TI ACKNOELS Yo fonOnTiKEg
TPAEELG.

e  YVOTNVETAL OTMOC CNUEIDVETE TIG OTAVINOELS OTO EO1KO £VTLTO OTAVINCEDV GTA
tehevtaio mévie Aentd TG eE€Taong apov PePatmbeite 0T o1 amavinoelg eivon
TEMKEG,.

[Topadelypato GOUTANPOCNG ATOVICEMV:

1. Bpeite to amotérecpo 2+3=? (A)6 (B)5 (C)4 (D)3 (B)2
Y®OTNH CLUTAPOON: AavOaopévn copmAnpoon:

1. OOOO 1. EO

1. ODOOOD 1. @ oD
1. OOOO® 1. O®BD
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=

Av f(x) =3x—16,x € R, téte f~1(f~1(—1)) eivat ico pe:

A. 36 B. 5 r.7 A 22 E. —19
3

2. Eowwx,y,z € RtétooLwote x = /14 —2yz, y =18 — 2xz kavrz = /17 — 2xy. H
PLOUNTLKA TN TNG TTapaoTaong x + y + z loolTal JE:

A. 5 B. 6 r B3 A7 E. 8
2

3. 1o mopakdtw oxfiua, divovrat Vo kukhot (0, R) kat (K, 1) pe OK = 12—5 cm. Ot (e1) ka
(€,) elvar puo eEwTepLKn KaL O E0WTEPLKN PAMTOUEVN avTioTOLXA TWV SU0 KUKAWV.
‘Eotw P 1o onueio topung twv (€;1) Kat (€;). Tote n aktiva Tou kUKAou (¢) , ou mepva and
ta onuela 0, K kot P, eival ion pe:

(1)

A B o B. 7,5¢cm r.5cm A S om E. Kapio and tg
TIPONYOUUEVEC

4. Avx,y aképalol tetolol wote 3x + 7y = 1, mowa eival n eAdyotn Otk T Tng
nopaoctaong x + y;

A1l B. 3 r. 4 A7 E. 5

5. Molog armo Toug mopakAaTw aplBuoug eival Kowog SLalp£Tng Tou aplbuntr) Kot Tou
, , 7,102014—_1
TLOPOVOUOOTH OTO KAQCUa A = PRTIERT

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

10.

H ypaduwkn mapdotacn tng cuvdptnong f eivat euBeia kat LoyveL:
f(2012) < f(2013), f(2014) = f(2015) kat f(2015) = 2015

Mola oo TIC MAPOKATW OXECELS Elval CwWOTH;
A. f(0)=0 B. f(0) < 2015 r. £(2012) < f(0) < f(—2012)

A. £(0) > 2015 E. £(0) = 2015

H eAdxiotn T g ouvdptnong £ (x) = x2 — 1 + |x| wooutau pe:

A0 B. 1 r.2 A =2 E. —1

210 MOPAKATW OXNHA, To Tpiywvo ABI ival eyyeypappévo og KUKAO pe Stapetpo AT, A
1o Héoo Ttou to€ou BI' kaw ABHA mapalAnAoypappo. Av BHA = 32°, 16te To HETPO TNG
ywviag BI'H wooUTal pe:

A. 52° B. 56° r. 58° A. 60° E. 64°

To mANB0o¢ Twv BETIKWY akepaiwv aplBUWY V, YL TOUC oToloug LoXUEL «o aplBuogv + 1
Slapet tov v + 1» ivat:

A 2 B. 1 r.5 A. 10 E. 4

‘Eotw f: R = R cuvdptnon, yia tnv omoia woxVel f(x +y) = f(xy),V x,y € R kat
f(5) = 5. Na unohoyioete tnv Tur tou f(25).

A1l B. 25 r.5 A. 10 E. Kauia amno tig
TLPONYOUUEVES

Kumplakn MaBnuartikn Etalpeia YeAiba 2
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11.

12.

13.

14.

Aivetat tplywvo ABT. Metofl Twv ywviv tou 4, B, I’ toxtouv ot oxéoelc:
6 ouvA+ 2 ovvB =7
6 nuA — 2 nuB =3

To pétpo tne ywviag I’ oe polpeg loovtal He:

A. 120° B. 150° r. 90° A. 30° E.60°

0pBA4¢ KUAWVSPOC éxeL dyko 24 cm3. H kuptA Tou emuddvela eivar E, kat n aktiva tou R.
Mola amo TG To KATW TPOTACELS eival opBn);

A. HE, elvaLehayotn yla R = V2 cm
B. HE, elvatLehdxotnyla R = 2 cm
I HE, sivatehdyotnya R = 3 cm
A. HE, sivawehdyotn yia R = V6 cm

E. Aev undpyel eAdyiotn ya v Ej

Avxy = 3,yz = 2 koL zx = 24, T6te n A ™g x2 + y? + z2 eivat ion pe:

A 521 B. 221 r. 53 A 221 E. Kopia and tig
4 4 z TLPONYOUEVEC

210 MOPAKATW oXAUa, divetal tetpaywvo ABI'A mAeupdg a Kal pe kEvtpo 0. Me kévtpa
1§ KopudEc A Kal I” Tou TETPAYWVOU Kat aktiva a G£pOUE EVTOC TOU TETPAYWVOU T TOa
BA avtictolya kot KUKAO pe kévtpo O, o omoiog eparmtetal twv SUo to€wv. To eppaddv
TOU OKLOGUEVOU UEPOUG LOOUTAL E:

A « B
A r
2 (™ _ B. a?(mvV2—-m—1 ma? _
A a (2 1) ( V2 ) r. . 1
A. az(m/f+ m—1) E. Kavéva ano ta nponyoupeva

Kumplakn MaBnuartikn Etalpeia YeAiba 3
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15.

16.

17.

18.

19.

‘Evag yewpyog BéAeL va tepldpael Eva KUKALKO HEPOG yLa VA TOTTODETAOEL TO YEWPYLKA

TOU pnxavnuara. Mo va urtoAoyiosl To euPadov Tou KUKALKOU HUEPOUG, O YEWPYOGS EKAVE
480 Bruata yla va SLavUoEL TNV TTEPIUETPO TOu KUKALKOU pépouc. Av 120 Brpoata Tou
yewpyoUu LeoduvapouLy pe 100 m, to epPadov tou kukAkoU pépoug oe m? toovtat
niepimou Ue:

A. 2402 B 4802 r 12072 A 2002 E 2012

b3 om om " om

O HEoOC OpOC 2K TIPAYHATIKWY oplOpwV lvat 2k. O H€dog 0pog A amd autoug TouG 2K
aplBpoug eival 4 (4 < 2k). O péoog 6pog Twv unohoinwv 2k — A aplBuwv eivat:

A kK B. 1 r.2e—A41 A 2k + A E. Kavévag amnd toug
TIPONYOUUEVOUC
To mAnBo¢ Twv akepaiwv AVoswv tng e¢lowaong

<)’ Y
x—2 x—2)

A 4 B. 3 r.2 A1 E. Kavéva amo ta
Ttponyoueva

LoouTal UE:

Aivetat o aplBuog N, yua tov omolo woxlet logs(logs(log; N)) = 13. To mAn6og twv
MPWTWV dlatpetwv tou N LoouTal peE:

A 2 B. 1 r.3 A7 E. 5

310 mapakdtw oxfiua, divetatl tpiywvo pe kopudéc A(0, —3), B(4,0), I'(0,4). Av AE
elvat n dyyotopog tng ywviag BAT, ol ouvtetayuEveg Tou onueiou E eivat:

A. (2,2) B. (Z,Z)

8. (55) e (53)

Kumplakn MaBnuartikn Etalpeia YeAiba 4
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20. Av x,y eival Stadopetikol mpaypatikol aplBuol tétolol wote va Loxosti + ;:Z =2,n
TLUA TOoU aplBuou § LoouTalL JE:
A. 0,55 B. 0,6 r. 0,65 A. 0,70 E. 0,75

21. Eva tplywvo €xeL UPn pe punAkn mou eivat aképatot apBuoi. Ta U0 amod autd Ta un eivat
7 kat 12. H pikpOtepn Kot n LeyaAUTePN TLUH TTou Yiopel va mapel to tpito UPog sival
avtiotolya:

A. 4kaL7 B. 5kaLl6 r. 5koul7 A. 4kall6 E. Kopia amo tig
T(PONYOUUEVEG

22. Yto mapakdtw oxnua, A gival to péco tou AT, E to péoo tou BI™ kat (04) = 2(0E). O

. , . (4Br) ,
Aoyog Twv gpfadwy Twv TPLYWVWV elval loog pe:

(aor)

>
N | w
o
w

r.2 A2 E. Kavévog amnd toug
3 T(PONYOUUEVOUG
23. To umoéhouro tne Saipeong tou A = 32370 pe 1o 10 eival:

A 8 B. 5 r.3 A 2 E. 1

24. Ano ta akdéAouBa cUCTUATA AVICWOEWVY,
(i) 2x <4 < x? (i) 2x < x? < 4 (ii) x2 <2x < 4
(iv) x? < 4 < 2x (v) 4 < x? < 2x

va Bpelte olo dev €xel MPAYUATIKEG AVCELC.

A. (i) B. (ii) r. (iii) A. (iv) E. (v)
25. Opiletal wg v! toywopevo vi=1:-2-3- ... v.
To unoAouno tng dtaipeong tou abpoiopatog 1!+ 2! + 314 --- 4+ 11! pe tov aplOpd 12
LoouTal UE:
A 11 B. 9 r. 8 A7 E. 6
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EXAMS PAPER
11" 12" Grade - B’, C’ 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 right answer.

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

e If a 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 Itis 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)5 (C)4 (D)3 (E)2
These fillings are correct and these are incorrect

1. O@ODOO 1. RO

1. DOO@D L ® oD
1. OOOO® 1. O®BD
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1. Iff(x) =3x—16,x € R, then f1(f~1(—1)) is equal to:

A. 36 B. 5 r.7 A 20 E. —19
3

2. Ifx,y,z€ Rsuchthatx =,/14 — 2yz,y =+v18 — 2xz and z = /17 — 2xy, the

arithmetic value of the expression x + y + z is equal to:

A. 5 B. 6 r 3 A7 E. 8
2

3. Inthe figure below, we have two circles (0, R) and (K, r) with OK = 175 cm and an

external and an internal tangent (&;) and (€,) respectively. Let P be the point of
intersection of (¢;) and (¢&,). Then the radius of the circle (¢) which passes through the
points O, K and P is equal to:

—_— (£1)

A 2 cem B. 7.5¢cm r.5cm AL om E. None of these
4 8

4. If x,y are integers such that 3x + 7y = 1, what is the least positive value of the
expression x + y?

A1l B. 3 r. 4 A7 E. 5

5.  Which of the following numbers is a common divisor of the numerator and the
71020141

denominator in the fraction A = ———7
4.102015_1

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

Cyprus Mathematical Society Page 1
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6. The graph of the function f is a straight line and it is true that:
£(2012) < f(2013), f(2014) = f(2015) and £(2015) = 2015

Which of the following relations is true?
A f(0)=0 B. f(0) <2015 r. £(2012) < f(0) < f(—2012)

A. £(0) > 2015 E. £(0) = 2015

7. The minimum value of the function f(x) = x? — 1 + |x| is equal to:

A0 B. 1 r.2 A =2 E. —1

8. Inthe figure below, the triangle ABI is inscribed in a circle with diameter AI', 4 is the

midpoint of the arc BI' and ABHA is a parallelogram. If BHA = 32°, the angle BI'H is
equal to:

A. 52° B. 56° r. 58° A. 60° E. 64°

9. The number of positive integers v for which it is true that “the number v + 1 divides
the number v2 + 1" is equal to:

A 2 B. 1 r.5 A 10 E. 4

10. Let f:R — R be a function for which f(x + y) = f(xy), Vx,y € R and f(5) = 5.
Calculate the value of f(25).

Al B. 25 r.5 A. 10 E. None of these

Cyprus Mathematical Society Page 2
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11. Let a triangle ABTI. The following relations are true between its angles 4, B, I':
6 cosA+2cosB=7
6 sinA — 2 sinB =+/3

The measure of the angle I in degrees is equal to:

A. 120° B. 150° r. 90° A. 30° E. 60°

12. Aright cylinder has volume 24 cm3. Its curved surface is E, and its radius is R. Which of
the following statements is true:

A. E, is minimum when R = /2 cm
B. E, is minimum when R = 2 cm
. E,is minimum whenR =3 cm

A. E, is minimum when R =6 cm

E. There is no minimum value for E,

13. Ifxy = 3, yz = 2 and zx = 24, the value of x? + y? + z? is equal to:

A 521 B. 221 r. 53 A 221 E. None of these
4 4 2

14. In the figure below, we have a square ABI'A of side a and with centre 0. With centres
the vertices A and I" of the square and with radius @ we draw, inside the square, the
arcs BA respectively and a circle with centre O, such that it touches the two arcs. The
area of the shaded region is equal to:

A o B

A r
A a?(3-1) B. a?2(mV2—m—1) r.”T“Z—l
A a*(m2+m—1) E. None of these

Cyprus Mathematical Society Page 3
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15. A farmer wants to construct a circular fence so that he keeps his agricultural tools. In
order to calculate the area of the circular region the farmer walked 480 steps so that he
covered the perimeter of the circle. Given that 120 steps of the farmer correspond to
100 m, the area of the circular region, in m?, is approximately equal to:

A. 2402 B 4802 r 1207 A 2002 2012

4 b3 om 4

16. The average of 2k real numbers is 2k. The average of A of these 2k numbers is
(A < 2k). The average of the rest 2k — A numbers is equal to:

A. K B. 4 r.2ek—A4 A 2K+ A E. None of these

17. How many of the roots of the following equation are integers?

< )’ P
x—2 x—2)

A 4 B. 3 r.2 A1 E. None of these

18. How many are the prime divisors of the number N for which we have
logz(logs(log; N)) = 13?

A 2 B. 1 r.3 A7 E. 5

19. In the figure below, we have a triangle with vertices A(0, —3), B(4,0), I'(0,4). If AE is
the bisector of the angle BATI', the coordinates of the point E are:

.

A (2,2) 8. (2,2) . (2.) o (L5) e (2.9

Cyprus Mathematical Society Page 4
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x+8y
y+8x

20. If x,y are distinct real numbers such that §+ = 2, the value of g is equal to:

A. 0,55 B. 0,6 r. 0,65 A. 0,70 E. 0,75

21. Atriangle has altitudes with measures that are integer numbers. Two of these altitudes
have lengths 7 and 12 units. The minimum and maximum value of the third altitude are
respectively:

A. 4and 7 B. 5and 16 . 5and 17 A. 4and 16 E. None of these

22. In the figure below, 4 is the midpoint of AT', E the midpoint of BI" and (04) = 2(0E).

ABT) .
( )lsequalto:

The ratio of the areas of the triangles

(Aor)

>
N w
w
w
.|
N
>
wlw;

E. None of these

23. The remainder of the division of A = 3237%0 by 10 is equal to:

A. 8 B. 5 r. 3 A. 2 E. 1

24. Among the following systems of inequalities,
(i) 2x <4 < x? (i) 2x < x%? < 4 (i) x2 <2x < 4
(iv) x2 <4 < 2x (V) 4 <x?<2x
find which has no real solutions.

A. (i) B. (i) r. (iii) A. (iv) E. (v)

25. We define as v! the product vI=1-2-3- ...- v.
The remainder obtained when 1!+ 21+ 3! 4+ ... 4+ 11! is divided by 12 is equal to:

A 11 B. 9 r.8 A7 E. 6
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