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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 17" Kurplakry Mo@npotikr) OAuprada Anpiliog 2016

1. ‘Evac ¢outntng ayopace éva tablet kol cupdwvnoe va to mAnpwoel oe 20
unviaieg 6060eLg, we €NG:

H mpwtn 86on va sivat €15 kal kaBe enopevn va sival katd €2 auvénuévn
amod TNV mponyouuevr tnG. To tablet otoixloe oto doutntn:

A. €650 B. €660 r. €680 A. €690 E. €700

2. It0 mo Katw oxnua, eivat PA =4, PB =12, Pl = 5kaL ta onueia 4,B,T, A
avikouv otov (610 kUkAo. To unkog tou PA sivad:

21 48 17 E. Kovéva
A — B. 8,5 [.— A — , ,
2 5 2 oo auta

3. Z10 oUVOAO TWV BETIKWY PNTWV OPL{OVUE TNV TIPAEN «A», WG €§NG: anf = L2 H
Twur) Tng mapdotaong A = [1A(2A3)]A G) glvat:

A. 256 B. 512 r— A —— E.3
256 512

4. Hmnapapohi v = x%2 —2ux + u+ 12, p € (0, +0) eddmretal otov dfova Twv
x opBoywviou cuotApatog afdvwy. To onueio emadnig eivat:

A.(3,0) B.(—=3,0) r.(-=1,0) A. (4,0) E.(2,0)

5. HoakolouBia (a,) opiletal anod tov avadpoutko tumo
a, =2a,_,, vE€{234,..}

He a; = V3.0 6poc NG ayp1e ELVAL:

A. 22016,[3 B. 22015,/3 r.2016v3 A. 201623 E. 22013,/3
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6.

10.

To mARB0o¢ Twv BETIKWV aKeEpAiWY V ylo TOUC omoloug o aplBpog

A=+v81—-9v

elval BeTikoC aképalog sival:
A.0 B.1 r.2 A3 E.8

H eAdxiotn tiun tng ouvaptnong f, ue f(x) = ovvx + |ovvx|, x € [0, 27] eival:
A -1 B.0 r.2 Al E.—-

O Twpyog, mou o0dnyel autokivnTo, TPEXEL He otabepr TaxutnTa Kat o Nikog,
TIOU 0O8nyel HOTOOUKAETA, TPEXEL HME TputAdowa taxutnta. O Nikog 6ivel
npofadlopa a PETPWV oto MNWPYo Kol PE £va MPOOTAYUA EKKIvnong Eeklvouv
Tautoxpova mpo¢ tnv idla katevBuvon. H andotaon mou Ba Stavuoel o Nikog
yla va ¢taoel to MNwpyo sivat:

2 3 4
A. 6a B. 4a r.28 A 22 e
3 2 3

Av x < 0, n nmapdotaon K = |x —(x—= 1)2| elvat lon pe:
Al B.1—2x r.—2x-—1 A1+ 2x E.2x—1

2T0 MO KATW oXNua, To tetpaywvo ABI'A eival mAeupdg a, to onueio E eival
To uéoov NG BI' kat AZ L AE.To unkogtou AZ eival:

A B
z
a ) E
A r
a a
Al B.va r 2 p. 205 E.S
2 3 5 3
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11.

12.

13.

14.

15.

16.

NN _a\n
Eotw f(n) = (%) +(%) pue ne€N, o6mov i2=-1. O apBudg

f(2016) + f(2020) eival icog pe:

. 2 21
ri A — E.——

A.0 B. 2L
. = . = —=

Tpiywvo ABI' pe mheupéc a =5, B =5, ¥ =5V/3 eivar 1oepBadikod pe
LoomAeupo tpiywvo AEZ. H mAeupad tou tplywvou AEZ eival:

11

A.5v2 B. r. 43 A= E.S

N | O

O Suridog apBpdc af oe dekadikh avamapdotaon (af = 10a + B) eivat
TMpWTOoC Kat Stadopogtou 13 rtou 37. Tote To MAROOG TWV MPWTWV SLALPETWV
tou e§adridlou apBuol afafafl oe dekadikn avamapdotaon eival:

A.2 B.3 r.4 A.5 E. 1

Ou apBuoi a, B,v, 6 elvat Betikol mpaypatikol, TETool WoTe aKPLBWG pia oo
TLG TILO KATW avIlooTtNnTeG va eival AAGOZ:

(i) a<p
(i) y <96
(i) a+y<pB+y
(iv) at+y<p+94
(v) a<f+y+94

H avioétnta nou eivat AAGOZ sival n:

A. (i) B. (ii) r. (iii) A. (iv) E. (v)
Av g(x) =1—x? kat f(x) = 1;f2,téte 10 f<g G)) eival {oo pe:
A2 B. 1 r3 L E.Z
4 2 9

To mAn0og twv akepaiwv Avoswv (x,y) tng efiowong 5xy = 9y + 10x — 104
elvat:

A.0 B.1 r.2 A3 E. 4
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17. To d&Bpolopa Twv Pndiwv Tou TeETpaywvou x? tou 12 — Yridou aptdpol
x = 999999999999 eivat:

A.108 B.96 r.100 A. 84 E.216

18. To mARB0¢ TwV oNUELWV TOUAG TWV YPADIKWY TIAPACTACEWV TWV CUVAPTHCEWV
f(x) =e? ko g(x) = e* + 6 eivau:

A.0 B.1 r.2 A.3 E. 4

19. To oUvolo Twv tng ouvaptnong f(x) =+/16nusx + 65, x € R eivat:
A.(—,0)  B.[0,00) r.[0,V/65] A.[7,9] E.[16,65]

20. To mARBog twv Levywv (X, y) KN 0PVNTIKWV OKEPAiwV Tou enaAnBelouv tnv
eflowon 2¥ + 1 = y?, eivau:

A.0 B.1 r.2 A.3 E. 4

21. Jto TO KATw oxAuo, To Ttpaméllo ABI'A eival eyyeypappévo  Kal
TIEPLYEYPAUUEVO OE KUKAO, EXEL TIEpipeTpo 25 kot MAeupd AB = 8. To epPfadov
Tou Ttparneliov ivat:

A\_/B
A. 25 B. — r.36 A. 252 E. 33

, , l +2
22. Mo v akohoubia (x,)neny Elval: xn+1=xn-M vneN kot

10 ’
log2 , , , , ,
X1 =1—gz. H peyoAUtepn Tun tou n, ylwa tnv omola n akolouBia maipvel

eAdxlotn Tn elvat:

An=4 Bn=10"%—-1 Trn=10"° A.n=1019 g n=2-10100
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23. To tpiywvo ABT eivat ofuywvio. To onueio P(ovvB — nuA,nuB — ovvA)
Umopet va Bploketat:

A. Mévo oto 1° fj oto 2° TeTaptnuépLo
B. Mévo oto 3° fj oto 4° TeTapTnUopLo
I. Moévo oto 2° 1) oto 4° tetaptnuopLo
A. Mbvo oto 2° TetapTtnpopLo

E. M6vo oto 3° TeTaptnuopLo

24. 3to Mo KAatw oxnua, to ABI'AEZ eival Kavoviko €£aywvo TAeupdg a kat M
elval To péoov tng mAeupag tov AE. Av K 10 onpeio toung twv BM,ZI, 10
euBadov Tou oklaopEvou tplywvou BKT eivatl:

A B
z r
K
E M A
3a2y2 B a?\3 r 3a2V/3 A a?y3 £ 3a2y3
16 "8 "8 " 16 T16

25. 3e opBoywvio ABI'A eival g =2 Kol €0Tw K TO KEVIPO TOU. INUELWVOUUE
P1, P2 TG QKTIVEG TWV €yyeypappévwy KUKAwv twv tpywvwv AKB, KB,

avtiotolya. O Aoyog % elvat:
2

A.3—+/5 E.+/5—2

N |-

AV2 -1 B.2 r
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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
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(B & C Lyceum)

1.

A student bought a tablet and he agreed to pay itin 20 monthly instalments as
following:

The first instalment would be €15 and every next installment would be

increased by €2 compared to the immediately previous one. The tablet cost to
the student:

A. €650 B. €660 r. €680 A. €690 E. €700

In the figure below, we have PA =4, PB =12, P =5 and the points
A,B,I',A belong to the same circle. The length of P4 is:

21 48 17 E.N f
A= B.8,5 r= A — one o
2 5 2 these

In the set of the positive rational numbers we define the operation «a», by the
formula: anf = B%. The value of the expression A = [1A(2A3)]A G) is:

A. 256 B. 512 r A —— E.3
256 512

The parabola y = x? — 2ux + u+ 12, u € (0,+) touches the x axis in a
rectangular system of axes. The point of contact is:

A.(3,0) B.(—=3,0) r.(-=1,0) A. (4,0) E.(2,0)

The sequence (a,) is defined by the recurrence formula
a, =2a,_,, vE€{234,..}

with a; = /3. Theterm a,q¢ is:

A.220163  B.22015\3  T1.2016V3  A.2016%/3  E.220133

Cyprus Mathematical Society Page 1
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6. The multitude of positive integers v for which the number
A=+V81—-9v

is a positive integer is:

A.0 B.1 r.2 A3 E.8

7. The least value of the function f, where f(x) = ovvx + |ovvx|, x € [0, 27] is:

A —1 B. 0 r2 A1 E.—%

8. Giorgos is driving a car with a constant speed and Nikos is riding a motorcycle
with a triple speed. Nikos allows an advantage of a meters to Giorgos and they
start running at the same moment moving towards the same direction. The
distance that Nikos has to cover in order to reach Giorgos is:

2 3 4
A. 6a B. 4a r= e E. =
3 2 3

9. Ifx <0, then the expression K = |x —+(x = 1)2| is equal to:

Al B.1—2x rN—-2x-—1 A1+ 2x E.2x—1

10. In the figure below, the square ABI'A has side a, the point E is the midpoint
of BI' and AZ 1 AE. The length of AZ is:

A B
Z
a p E
A r
a a
A2 B.Va r 2 a2 £.S
2 3 5 3

Cyprus Mathematical Society Page 2
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(B & C Lyceum)
1+i 1-i

n n
11. Let f(n) = (ﬁ) + (E) with n €N, where i2=—1. The number

f(2016) + f(2020) is equal to:

A0 B. 2L r.i A= E—2
. 5 . 5 —%

12. Atriangle ABI' withsides a=5, =5, y= 5v3 has the same area with an
equilateral triangle AEZ. The side of the triangle AEZ has length:

11

A.5v2 B. r. 43 A= E.S

N | ©

13. The two-digit number @ in its decimal representation (@ =10a+ ) is a
prime number different from 13 or 37. Then the multitude of prime divisors of
the six-digit number afafaf in its decimal representation is:

A.2 B.3 r.4 A.5 E. 1

14. The numbers a,B,y,d are positive real numbers, such that exactly one of the
following inequalities is WRONG:

(i) a<p
(ii) y <4
(i) a+y<pB+y
(iv) at+y<p+94
(v) a<f+y+94

Then the inequality that is WRONG is:
A. (i) B. (ii) r. (iii) A. (iv) E. (v)

15. If g(x) =1—x?% and f(x) = 1;—22, then f (g (1)> is equal to:

2

>
Bl w

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

NN RN

16. The multitude of the integral solutions (x,y) of the equation
5xy =9y + 10x — 104 is:

A.0 B.1 r.2 A.3 E. 4

Cyprus Mathematical Society Page 3
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17. The sum of the digits of the square x? of the 12 - digit number
x = 999999999999 is:

A.108 18. B. 96 19. I.100  20. A. 84 21. E.216

18. The number of points of intersection of the graphs of the functions f(x) = e?*
and g(x) =e* + 6 is:

A.0 B.1 r.2 A.3 E. 4

19. The range of values of the function f(x) = /16nu°x + 65, x € R is:
A.(—%,0)  B.[0,00) r.[0,v/65] A.[7,9] E.[16,65]

20. The number of pairs (x,y) of non-negative integers satisfying the equation
2+ 1 =y2 is:

A.0 B.1 r.2 A. 3 E. 4

21. In the figure below, the trapezium ABI'A is inscribed in a circle and
circumscribed about another one, it has perimeter of 25 units and side
AB = 8. The area of the trapezium is:

A r

75
A.25 B.— r.36 A. 25V2 E.33
log(n+2)
22. For the sequence (X,)pey We have: x,.4 =x,—, Vn € N and
X] = lfgzz. The greatest value of n, for which the sequence takes a minimum
value, is:

An=4 Bn=10"—-1 Trnn=10"° A.n=1019 g n=2-10100

Cyprus Mathematical Society Page 4
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(B & C Lyceum)

23. The triangle ABT is acute. The point P(ouvB — nuA,nuB — ovvA) is possible
to lie:

A.Only in the 1% orin the 2" quadrant
B. Only in the 3" orinthe 4% guadrant
[.Only in the 2™ orin the 4™ quadrant
A. Only in the 2™ quadrant

E. Only in the 3™ quadrant

24. In the figure below, ABI'AEZ is a regular hexagon of side a and M is the
midpoint of the side AE. If K is the point of intersection of BM, ZI", then the
area of the shaded triangle BKT is:

A B
z r
K
E M A
3a2/2 a?\3 3a%y3 a?\3 3a23
A. B. r. A. E.
16 8 8 16 16

25. In a rectangle ABT'A, we have % = 2 and let K be its centre. We denote by

p1, P> the radii of the inscribed circles in the triangles AKB,'KB, respectively.

The ratio % is equal to:
2

A2 -1 B. 2 r. A.3—+/5 E.+/5—2

N |-

Cyprus Mathematical Society Page 5
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