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AOKIMIO

B, " AYKEIOY

XPONOX: 60 Aemta

e No GUUTANPADOCETE TPOCEKTIKE TO PUALO OTOVINGE®MY, £MAEYOVTOS LOVO Hia
amdvinon vy ke epdtnon. H couminipwon va yivel pe poadpiopo 6to avtictoryo
KUKAGKL.

e  Kdé&Be cwot) andvinon Pabuporoyeiton pe 4 povédec. o kédbe AavBaouévn
amavtnon apopeiton 1 povaoda.

e Amdvinon oe doknon He LOOPIGHO GE TEPICGOTEPA OO £VO KLKAAKIN Oempeitan
AavOacpévn. Emeldn n 010pbwon Ba yivel nAektpovikd, omotodnmote onpudot 1
ofnoo kabiotd TV andvinon Aavlacuévn.

e  Mnopeite va ¥pNOLOTOINGETE TO YOPO dMTAA and TIG AGKNGELS Yia fonOnTukég
paces.

e  ZVOTNVETOL OTTOC CNUEUDVETE TIG ATOVTNOELS GTO EOIKO EVIVLTO ATOVTICEWDV GTO
tedevtaio mévte Aentd g e€€taong ool Pefarwbeite 6TL o1 amavtnoelg ival
TEAMKEC.

[Mopadeiypoto COUTANPOONG ATOVICEDV:

1. Bpeite to amotéiecpo 2+3=? (A6 (B)5 (C)4 (D)3 (E)2
YOG TI] COUTANPOOT: AavBaopévn counAnpoon:

1. OOO® 1. BO

1. DOOOD L ® oD
. OOOOO 1. OO
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B & I Aukeiou 15" Kumpraky MaBnpuatiky OAvpmdda Anpiliog 2014

1. Av162* — 1621 = 304/2, tote n Tn e nopdotaonc (16x — 1)8% eivan

A. V10 B. Y10 r. Wit A.10™T E. 11

1 1 1 1 ,
or1 T e s T e Y

2. H Tt tng mapactaong

A. 3-2V2 B. 2 r.3 A.2V2 -1 E. 9

40

3. Ztov KUKMo (0, p) Tou oxfjuatog Bewpoupe Sladoxikd ta

16€a AB = 45°, BI' = 950 kow I'A = 40°. H ywvia ZABA e :
slvat . ‘
A. 85° B. 135° r. 90° A. 100° E. 140° A

1

4. Avafy #0 pea+p+vy =3, %+ +]l/=1 kat a? + B? +y? = 5, téte n A NG

B

napaotaong K = %+yﬁa+;—ﬁ elvat
A3 B. 2 r. A. 3 E. 4

2 2

5. Molo anod Ta mapakatw eival Adbog

A. x=3=2x>—-6x—ax+3a=0
B. 2log, x =4=x=4
L a—io sl
2 5 3
A. x3=16=>x=4
T X
E. x=3= nu2x = avv (E)
6. 2to Tpiywvo ABI tou oxnuatog, n mieupd BI™ kal to UYog AA A

elval ioa pe a. To KAMN eivatl opBoywvio pe K onueio tg AB,
A onueio tng Al kaw M, N onueia tng BI'. H mepipetpog tou
opBoywviou eival mavra

K A
AL
B'N A Mmoo
A 2a B. 3a M. 4a Ada E. Kavéva amnd ta
z niponyoL eva

7. To euPadov tou moAuywvou Tou PBpioketal oto 1° teTAPTNUOPLO opBoywviou
ouotNUaTog afovwv Kot TeplkAeietal amd TG subeleg x =2, x =6, y=0 «xal
Ax —y = —5 eivat 11. H tun tou A givan
3 1 9 10 : .
A. - B. - ro—— A. 5 E. xaveva amo ta
Tiponyoueva
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B & I Aukeiou 15" Kumpraky MaBnpuatiky OAvpmdda Anpiliog 2014

8. Aivetal n ouvdptnon f(x) = x? — 5 pe nedio optopov A = [—3,3]. Moto amd ta
TOPOKATW €lval 0pBo

AO<F(X)<9 B -5<f(x)<4 [-5<f()<9 AS<f(x)<9 EO0<f(x)<4

9. To rmg glva

AL B V2 r 22 A 242 E V62
2 T2 : 2 . 2 ) 4
10. Ma tnv akohouvbia (a,), v ={1,2,3, ...} loxouv
1
al == g
Kot
1-a, .
Ayp1 =1, V& kabe v = 2,3,4, ...
v
H dtadopd 5014 — A2013 LOOUTAL PE
A 2 B. = r—= A = E. —=
2 3 3 6 6

11. ‘Evag 4yndlog aplbudg, mou oxnuoatiletar amd ta Pndia 1,2,4,5 ta omola
Xpnolgomnotlouvtal povo plo popd to Kabéva. And 6Aoug autoug Toug 4Pndloug, To
TANB00¢ twv moAAamAaciwv tou 12 eival

A 6 B. 10 r. 4 A. 12 E. kavéva amnod ta
Tiponyoueva

12. Ito oxnua BéAoupe va petaBoulpe amno to X oto Y, kwvoluevol
MOVO KATA UAKOG TWV MOUPpWYV YPOUHWY. Ol CUVTOUOTEPES
Sladopetikeg Sladpopég amnod to X oto Y sivat

X
A. 18 B. 26 r. 28 A 32 E. 34
r
13. Zto opBoywvio Tpiywvo ABI' (2A = 90°) naipvoupe Suo .
onueia 4, E mavw otnv unoteivouoa, tétola wote AB = BA
koL AI' = T'E. To pétpo tne ywviag LAAE sival
E
A’ B
A. 30° B. petay 30%au 45° r. 459 A. petagd 45%al 60°  E. 60°

Kumplakn MaBnuatikn Etalpeia YeAiba 2



B & I Aukeiou 15" Kumpraky MaBnpuatiky OAvpmdda Anpiliog 2014

14. Av f(x) = ax” + Bx> + yx3® + 6x — 11 pea # 0 kaw f(=3) = 1, téte 0 £(3) WoUTAL
uE

A. 23 B. 22 r. =22 A =23 E. —11

15. Sto oxrjua to tpiywvo ABT eival .oookehég (AB = AlN) kat
AA 1o bPogTou. Av BI' = a kaL A4 = §, onou a, § Betikol
OKEPALOL, TIOLA ATTO TLG TIOPOKATW TIPOTACELG Elval aAnBAg

A. O évag povo amno toug aplBuoug nua kal guvA lval pntog
B. Katotbuo apBuotl nuA kot cuvA givat pnrtot

I Koot 6uo apBuol nuA kat ouvA gival dppntot

A. O apBuog epA gival appntog

E. Kavéva amo ta mponyolueva

16. To opBoywvio maparAnAoypappo ABT'A £xel
TIAEUPEG A KOl 3 TTOU LKAVOTIOLOUV TLG OVLOOTNTEG B
la — 7] < 2 xa |9 — B| < 1. Tote n ehdyxiotn T TG
TLEPLUETPOU TOU £ival. A B

A. 16 B. 24 r. 21 A. 18 E. 26

17. To mAnBog Twv Zevywv (x, ¥) Twv BeTkWv akepaiwv ou enaknbevouv tnv e§icwon
xy —3x —y =27 eivan

A 3 B. 4 r.5 A 8 E. 7

18. Mua euBsia (£) pe Betikn khion Sigpxetat amd to onueio (0,2) kat €xeL KOWO onpeio pe
Tov KUKAO X2 + y? = 1, mou éxeL kévpo to 0(0, 0) kat aktiva 1. H eAdyiotn kAion tng
guBeiag (&) eival

A1 B. 2 r. V3 A. 2 E. 3

19. Y10 oxAua daivovral duo kavovikd efaywva ABIAEZ ~ r
kot EIOHMK pe Aoyo opolotntag 2, ko kopudn 1o E
koL ta onueia H, E, B cuveuBelakd. O KUKAOG Ttou Tiepva
and ta onuela I, E, A téuvel to HB oto onueio P. To
METPO TG Ywviag £IPB eival

A. 120° B. 150° r. 135° A. 145° E. 160°
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20. T toug BeTikoug aképatoug a, B mou éxouv MKA to 13, woxbel 5a + 96 = 416.
lNa to Zevyog (a, B) LoxveL otL:

A. 150 +88 =193 B.39a—28=429 T1lla—f=9 A 2a+38=5 E B+a=13

21. H TN tng mapdotaong
K___20uv10°—-2v§ny100

nu20°
gival
A. 2 B 1 r. 4 A. 1 E 2v3
2 4 3
22. To unolouro tne Staipeonc Tou aptdpot 51°° pe to 31 eivar
A. 5 B. 10 r. 15 A. 20 E. 25

23. e tpiywvo ABT sival yvworta :
e nmAeupd a (amévavtl ano tv kopudn Tou A)
e nywvia £ZB = ¢ kal
e TO UYogv amnd tnv kopudr tou I'.
Me ta napandavw dedopéva oL SUVATEG YEWUETPLIKEG KATAOKEUEG TOU TPplywvou ABT
elvat

A. Muwa B. Alo . kopla A. amelpeg E. kapia f anelpeg

24. Hmpagn * LKOVOTIOLEL TLG LBLOTNTEG
o xx0=0 VxeR
o xx(y+1)=xxy+(x—-y)Vx,yER
H tun tou 2014 * 10 sivaul

A. 20095 B. 20094 r. 20093 A. 20092 E. 20091

25. Av n péon tun 9 Stadopetikwy Betikwv akepaiwy eival 38, TOTE n YEYLOTN TLUA TIOU
propel va mapeL o eUTePOC HeyalUTEPOC aplOOG LeTafl auTwY TWV akepaiwy, sival

A. 156 B. 157 r. 158 A. 159 E. 160

Kumplakn MaBnuatikn Etalpeia YeAiba 4
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EXAMS PAPER
11t 12% 13t 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 If aquestion 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 It 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)5 (C)4 (D)3 (E)2
These fillings are correct and these are incorrect

1. OO0 1. RO

. DOOOD L ® oD
. OOOOO 1. OO
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(B & C Lyceum)

1. 1f 162* — 162*~1 = 30+/2, then the value of the expression (16x — 1)8* is

A. V10 B. Y10 r. Wit A.10™T E. 11

1 1 1

1 .
Tt amnat T Ao S

2. The value of the expression

A. 3—-22 B. 2 r.3 A 2v2 -1 E. 9

40

3. Inthecircle (0, p) , in the adjacent figure, consider the
consecutive arcs AB = 45°, BI' = 95°% kai '4 = 40°. Then 8
the angle 2ABA is . ‘

A. 85° B. 135° r. 90° A. 100° E. 1400 A

4. If afy # Owith a+ S +y =3, §+l+]l/=1 and a? + p% +y% =5, thenthe

B
value of the expression K = i+£ +L s
By va ap
A3 B. 2 r. A. 3 E. 4
2 2

5. Which of the following arguments is wrong ?

A x=3=2x*—6x—ax+3a=0
B 2log, x=4=>x=4
L a—io sl
2 5 3
A x}=16=x=14
E x =X = sin2x = cos (5)
3 2

6. In the triangle ABI" of the figure, the side BI" and the altitude A
AA are equal to a. The KAMN is a rectangle with K being a
point on AB, A being a pointon AI' and M, N points on BI.
Then the perimeter of the rectangle is always equal to

K A
!
BN & Mo "
A 2a B. 3a I 4a Ada E. none of these
2

7. The area of the polygon which lays in the first quadrant of a orthogonal system of axes
and it is enclosed by the straightlines x =2, x =6, y =0 andAx —y = =5 is equal
to 11. Then the value of Ais

A =3 B. — r -2 = E. none of these
16 3

N
N~
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8. Given the function f(x) = x? — 5 with domain A = [—3, 3]. Which of the following is
right?

A 0<f(x)<9 B. -5<f(x)<4 T -5<f(x)<9 A5S5<f(x)<9 EO0<f(x)<4

9. The sing is equal to

A

N[ R

g V2 2-v2 242 g Yooz
. .

10. For the sequence (a,), v ={1,2,3,...}itis given that
1
a; = g
and
1-a,
Ayp1 =5, forevery v = 2,3,4, ...
v
Then the difference a5p14 — @2013 is equal to

A L B. r.—1 A
2 3

ok
m
|
|

11. A 4-digit number is formed using each of the digits 1,2,4,5 only once. Then among all
these 4-digit numbers the ones that are multiples of 12 are

A. 6 B. 10 r. 4 A 12 E. none of these

Y
12. In the figure we want to shift from point X to point Y, moving
only along the black segments. Then the number of different
shortest routes from X to Y is equal to
X
A. 18 B. 26 r. 28 A 32 E. 34
.
13. In the right-angle triangle ABI" (A = 90°) consider two .
points 4, E lying on the hypotenuse, such that AB = B4 and
Al = I'E. Then the measure of the angle 24AE is
E
A’ B
A. 30°  B. between 30%nd 45°, r. 45° A. between45%nd 60°, E. 60°
the endpoints not included the endpoints not included

Cyprus Mathematical Society Page 2
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14. If f(x) = ax” + Bx° + yx® + 6x — 11 with @ # 0and f(—3) = 1, then f(3) is equal
to

A. 23 B. 22 r. =22 A =23 E. —11

15. In the adjacent figure the triangle ABT is isosceles (AB = AI')
and A4 its altitude. If BI' = a and A4 = 6, where a, 6
positive integers, determine which of the following
propositions is right.

A. Only one of the numbers sinA and cosA is rational
B. Both numbers sinA and cosA are rational

I Both numbers sind and cosA are irrational

A. The number tanA is irrational

E. None of the previous propositions is right

16. The rectangle ABI'A has sides o and 8 satisfying
the inequalities |a — 7] <2 and |9 —B| < 1. B
Then the least value of its perimeter is:

A. 16 B. 24 r. 21 A. 18 E. 26

17. The number of pairs (x, y) of positive integers satisfying the equation
xy—3x—y=27s:

A 3 B. 4 r.5 A. 8 E. 7

18. Astraight line (&) with positive gradient goes through the point (0,2) and has a
common point with the circle x2 + y? = 1, having centre 0(0, 0) and radius 1. Then
the least value of the gradient of the straight line (&) is

A1l B. V2 r. 3 A 2 E. 3

19. In the figure there are two regular hexagons a r
ABT'AEZ and EIOHMK with a common vertex E and
the points H, E, B collinear. Furthermore the ratio of
the two hexagons is 2. The circle that passes through
the points I, E, 4 intersects HB again at the point P.
Then the measure of the angle £IPB is

e 1

A. 120° B. 150° r. 135° A. 145° E. 160°

Cyprus Mathematical Society Page 3
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(B & C Lyceum)
20. For the positive integers a, § with GCD (Greatest Common Divisor) 13, it is true that
5a + 9B = 416. Then the pair (a, B) satisfies that:

A. 150 +88 =193 B.39a—28=429 T1lla—f=9 A 2a+38=5 E B+a=13

21. The value of the expression

K = 2¢0510° — 2+/35in10°
B sin20°

A 2 B % r. 4 A. % E 23
3
22. The remainder of the division of the number 51°° by 31 is
A. 5 B. 10 r. 15 A 20 E. 25

23. For atriangle ABT itis given:
e Side a (opposite to the vertex A)

e Angle «B = ¢ and
e The altitude v passing through the vertex I.

With these data the possible geometrical constructions of the triangle ABI” are

A. One B. Two . None A. Infinite E. None or infinite

24. The operation * satisfies the properties:
e x*x0=0 VxeR
o xx(y+1)=xxy+(x—-y)Vx,yER
Then the value of 2014 * 10 is equal to

A. 20095 B. 20094 r. 20093 A. 20092 E. 20091

25. If the arithmetic mean of 9 different positive integers is 38, then the greatest value of
the second larger between these integers is

A. 156 B. 157 r. 158 A. 159 E. 160

Cyprus Mathematical Society Page 4
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