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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
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1.

3.

4,

Av a kot 8 eivat 8Uo Betikoi pntol aptdpoi, Tétolol wote o aplBuog Va + \/E +./ab
va elvat BeTkog pntog aplBuoc, Tote LoyveL:

A. Va xau ./ eival dppntot aptBpoi

B. va xat+/f eivat pntoi apBuoi

I. Va eivat pntdg apdpdc Kat \/E glval appntog aplBuog
A. Jaf eival dppntog aplBuog

E. Jaf + V2 givat pntog aptBpog

Ye €va KIBWTLO UTIAPXOUV UNAa Kal TTOPTOKAALD. H péon TiuR Tou BApouc evog uniou
elvar 160gr, n péon tun tou Bapoug evog moptokaAlol eival 400gr kol n peon TN
Tou Bapoug evog dpoutou (amo oAa ta pAAa kot toptokaAta pali) eivar 280gr. Av ato
KLBWTLO umapyouv 36 U, TL Ao Ta MTAPOKATW LOXVEL;

A. To mAnBo¢ Twv moptokaAlwy elval To (510 pe To MARB0C TwV HRAWV.

B. To mAnBog twv moptokaAlwy eivat peyaAlTtepo amo to MANB0o¢ Twv UnAwv.

. To mARB0g Twv MOPTOKAALWY ELVAL LKPOTEPO OO TO MAROOC TWV LAAWV.

A. To MARBOG TWV MOPTOKAALWV lval KOTA 5 LeYaAUTEPO A0 TO TTANBOO0G TWV UAAWV.
E. To mAnBoc¢ twv mopTokaAlwy givat SUTAGGLO amo To MARB0G TwV UAAWV.

Mua ouvaptnon f pe nedio opopol 1o A € R ovopdletal dptia, otav:
Vx €A —x €A kat f(—x) = f(x)

Mola oo TIG Lo KATW oUVaPTNOELG SEV lval ApTLa;
A f(x)=1x], xe€R
B. f(x) =teux, x € ]R{—{mr+%, KEZ}
. f(x) =logx?, x € R — {0}
A f(x)=x?+nux, x€R

E. f(x) =3x*—2x2+17, x €R

Av x > 0 kat
log, x
log,5 '
n T tou x sivac:
A 5 B. 9 r. 25 A. 32 E. 125
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10.

11.

Av a xau B eival ot piZeg tou tpuwvipou f(x) = x2 — kx + 4%, pe k,A € Rkar 1 # 0,
TOTE N TA TG Mapdotaong a? + 2 ivat:

A. 2K% — )? B. k% + 22 r. k% —212 A. k% — )2 E. Kavéva amo ta

Tiponyou eva

Tetpdrhevpo ABI'A sival eyyeypappévo o kKUKMo (0, R), n ywvia tou 2" = 90° kaw n
AB &¢gv gival mapdAnAn pe thv I'A. Moo amno to mopakatw eivat opOo;

A. LA =7/B B. zB =24 rrz4B=90° A . R=— E.R=—

Edv to Tprovupo P(x) = (p — 3)x% — 2px + 3p — 6 éxel oOvoho tuwv [0, +00) yia
KaBe x € R, TOTE N TN TOU p UMOPEL va elva:

r. 6 A7 E. 8

>
N W
w
N

310 tpiywvo AABI eivat AB = 20 m, AI' = 15m kat £BAI' = 90°. H andotaon tng
Kopudng A amnd tnv eubeia BI eivat:

A. 8m B.9m r. 10m A 12m E. 13 m

Av B4, B2, B3, ... €ivar AplBuntikr MNpoodog kat 1 + B4 + B7 + -+ + Lo = 220, té1E n
T tou aBpoiopatog By + fo + B3 + ... + fyg elval:

A. 616 B. 308 r. 2200 A. 1232 E. Kavéva amnd ta
miponyoL eva

Av i, v aképatot aplBpol, tétolol wote u? + v? = 2¥ — 1, 6mou Kk BeTIKOG OKEPALOG e
K > 1, tote moAanAdotlo tou 4 sival o aplBuoc:

A u? +v? B.u2+v2+2 Tpu?+v?—1 A p?>+v2+4 E Kavévaoandta

iponyou Heva
Atvetaito dBpotopa K =1+ 9 + 92 + 93 + ... 4 92017,
To Pnodio Twv povadwv tou K eivat:
A. 0 B. 1 r. 2 A5 E. 9

Kumplakn MaBnuatiki Etalpeia YeAiba 2
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12. 3to mopokdatw oxrfpa 1o ABI'A sival poppog pe peyalutepn Staywvio BA = 10 cm ko
£BAA = 120°. Tpadoupe touc kUkhoug (B,BI), (4,AI') kaiL ¢pEpoupe TNV KON
edamntopévn toug HE. To guPadov Tou OKLOOUEVOU MLKTOYPOAUHOU Tplywvou HI'E

sivau:
. -y .
I’ \‘
1 \
lr .l
i A B
1 I
il J‘
\\ f{
A i’
\\\ |_ ’/,
M E
75V3 100w 503 100w 75V3 100w
A == ——cm? B. =X— ——cm? r.=2=——=cm?
3 9 3 9 9 3
50v3 1007 75v/3-100m

13. Zto dutAavo oxnpa daivetal kUPBocg akung 1 katto BK sivat
g Slaywviog tou. H amootacn thg kopudng A amod
Slaywvio BK eivat:

2 3 2 5 6
a2 5. L2 2 p e, L°
3 3 3 3 3
14. To cUvolo Aoewv tng aviowong log(x? — 2x — 2) < 0 eivau:
A [-1,1-V3] B. [1+V3,V3] . [-1,1-v3)u(1++3,3]

A. [1,V3] E. Kavéva armd T ponyoUpeva

15. Ze éva mpoxelpo Saywviopa ota Mabnuoatika n Babuoloyia mou mApav OAol ot
HOONTEC EVOG TUAMATOG ATV aKPLBWE N 18La Kol ATav aképatog aplBudg oto dtdotnua
[1,10]. Av to turpa éxet 11 aydpla kat v kopitola Kot r ouvolikr] BaBuoloyia tou
TUANOTOG OTO Slaywviopa ATav V2 + 9v — 2, Tote 1o MARBOG TWV HABNTWY TUAUATOG
elvat:

A. 20 B. 25 r. 18 A. 23 E. 19
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16. H A Tng mapaotaong
ouv20° — ouv40° + ouv60° — ouv80°

elvat:
V3 V3 1 1 V2
A, — B. — r. - A — E. —
3 2 3 2 2
17. Avywa tnv ouvdptnon f: R — (0, +0) oxVel
(VF@-2)(Vf@ +1)=x-2  vxeR,
tote to lim,_,, f(x) eivat:
A0 B. 1 r. 2 A. 3 E. 4

18. Mé£oa og £va KIBWTLO UTIAPXOUV KOKKLVEG Kl UITAE pmdAec. EmAéyw Tuxaia, Stadoyika
Kol Xwplig emavatonoBETnon, 2 UMAAsg amo To KIBwTLo. H mbavotnta va eivat KOKKLN

3 1
n 1" urdha sival e H rubavotnta va sival prike n 2" pdha ival ot Moo amd ta

TIOPAKATW LOYXVEL;

A. Hmpwtn pumala mou enéAea ATav KOKKLVN.

B. H mpwtn umdAa mou enéAsa ATav Ume.

. Ol KOKKIVEG UITAAEG NTAV TETPATTAACLEG QMO TLG UITAE APXLKA OTO KIBWTLO.
A. To mANB0¢ TwV UMOAWV apXLKA& 0TO KIBWTLO NTav Ulkpotepo amnod 15.

E. To mpoPAnua eivat aduvaro.

19. T néooug mpwtoug aplBuolg p o apldudg 17p + 1 eivat TéAelo TETpAYwWVO;
A0 B. Anelpoucg r.1 A. 2 E. 3

20. Matnvouvaptnon f: N — N éxoupe, f(1) = 1,f(2) = 2 ko
fo+2)fw)=f(v+1)+1, VveEN.

To f(2017) eivau:

Kumplakn MaBnuatiki Etalpeia JeAiba 4
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21.

22.

23.

24.
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Ta tetpaywva AEAI, ABZH kot HIMA eival gyyeypappéva oto opBoywvio Tpiywvo
EAN, onwg daivetal oto mapakdtw oxAua. Av to AEAT éxeL mAeupd 2 kot to HIMA

, .9 . , - .
EXEL TAEUPQ ~» TOTE T0 gupadov tou tprywvou EAN eival:

2 2

A. 49 B. (2) r. 50 A. (E) E. Kavéva amno ta

4 2 ]
T(pONYoU eV
Av x? + x + 1 = 0, t6te n mapdotacn
1
— 2017
A=x + 52017

LooUTalL E:

A0 B. 1 r. -1 A. 2017 E. —2017

Av a, f Betikol akEpalol, TETOLOL WOTE TO AOPOLOUA TOUG va glval 75 Kol To YWWOUEVO
Toug aff va Siatpeital pe to 75, tote to MARBog Twv Tevywv (@, ), HE QUTEG TG
dLoTNTEC, Elval:

‘Eotw N £vag BeTikog aképalog aplBuog. O 2aBBag ypddel 6Aoug toug Slalpéteg tou N,

ektd¢ amo 1o 1 kat to N kal mapatnpei 6tL amd autolg Toug SLOLPETEG TTOU £UELVAY, O
peyaAutepog eival 45mAactoc Tou pikpotepou. Ot Betikol aképatol N pe TNV TLO TTAvVW
dLotnta eivat:

A. Kavévag B. Avo I. Tpelg A. Mévte E. Anelpol

Kumplakr MaBnuatiki Etalpeia

YeAiba 5
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25. 3TO O KATW OXNUA To LoOTMAsUpo Tpiywvo AABI é€xel mAsupd pnkoug 2 kot eival
EYYVEYPOUUEVO O KUKAO. H xopdy MN autol tou KUKAOU SLEpXETOL Ao TO HECA TWV
mAeupwv AB kat A" Tou Tplywvou. To pnRkog tng xopdng AN elval ico pe:

A
M N
B\—/F
A. V2 B. V3 r. g A V5 —1 E 1+2\/§

Kumplakr MaBnuatiki Etalpeia YeAiba 6
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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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1. If a and S8 are two positive rational numbers such that the number va + \/E +.ap is
a positive rational number, then it is true that:

A. Va and \/E are irrational numbers

B. Va and \/E are rational numbers

I. Va is an rational and /3 is an irrational number
A. /af is anirrational number

E. J/aB + V2 is a rational number

2. In a box there are apples and oranges. The average value of the weight of an apple is
160gr, the average value of the weight of an orange is 400gr and the average value of
the weight of a fruit (the apples and oranges taken together) is 280gr. Given that in the
box there are 36 apples, what is true from the following?

A. The number of oranges is the same as the number of apples.

B. The number of oranges is greater than the number of apples.

I. The number of oranges is smaller than the number of apples.

A. The number of oranges is greater by 5 than the number of apples.
E. The number of oranges is double the number of apples.

3. Afunction f with domain A € R is even when:
Vx €A, —x €A and f(—x) = f(x)

Which of the following functions is_not even?
A f(x)=1x], xeER
B. f(x) = secx, xER—{xn+%, KEZ}
. f(x) =logx?, x € R— {0}
A. f(x) =x? +sinx, x €ER
E. f(x) =3x*—-2x2+17, x €R
4. If x>0 and

log,x
log,5

3,

then the value of x is:

A. 5 B. 9 r. 25 A. 32 E. 125

Cyprus Mathematical Society Page 1
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5. If @ and B are the roots of the trinomial f(x) = x? — kx + A2, with x,A € Rand 1 # 0,
then the value of the expression a? + 2 is equal to:

A. 2K% — )? B. k% + 22 r. k% —212 A. k% — )2 E. None of the
previous

6. The quadrilateral ABI'A is inscribed in a circle (0, R), its angle 2" = 90° and AB is not
parallel to I'A. Which of the following is true?

A.2A=/B B..B=sA T./B=90° A.R:AZ—F E.R:%

7. If the trinomial P(x) = (p — 3)x2 — 2px + 3p — 6 has as range the set [0, +o0) for all
x € R, then the value of p can be:

r. 6 A7 E. 8

>
N W
w
N

8. Inthe triangle 4ABI" we have AB = 20 m, AI' = 15 m and £BAI' = 90°. The distance
of the vertex A from the line BT is:

A. 8m B.9m r. 10m A 12m E. 13 m

9. |If 51,85, B3, ... is an Arithmetic Progression and 1 + B4 + 7 + -+ 25 = 220, then
the value of the sum f8; + 8, + 3 + ... + fagis:

A. 616 B. 308 r. 2200 A. 1232 E. None of the
previous

10. If u,v are integers such that u? + v? = 2¥ — 1, where k positive integer with k¥ > 1,
then which of the following numbers is a multiple of 4?

A. y? 4 v2 B.u?+v?+2 ru?+v®—1 A.u?>+v?>+4 E. Noneofthe

previous
11. Giventhesum K =1+ 9 + 92 + 93 4 ... 4+ 92017,
Then the digit of the units of K is:
A. 0 B. 1 r. 2 A5 E. 9

Cyprus Mathematical Society Page 2
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12. In the following figure ABI'A is a rhombus with greater diagonal BA = 10 cm and
2BAA = 120°. Draw the circles (B, BI'), (4,A4T’) and then draw their common tangent
HE. The area of the shaded region HI'E is:

,/ \\‘A; E
f‘ J R
l’ “
r “
l'f ‘|
! i B
1 1
] 1
\ I
\ I
\ I
\ £
\\\ B i
- E
75v3 100w 5043 100w 75v3 1007
A == ———cm? B. =— — ——cm? rn—=————cm?
3 9 3 9 9 3
5043 100w 75v/3-1007
A. T—Tcmz E. Tcmz

13. In the adjacent figure we have a cube with side of 1 unit
and BK is one of its diagonal. The distance of the vertex A
from the diagonal BK is:

V2 V3 2 V5 V6
A — B. — r.- A — E. —
3 3 3 3 3
14. The solution set of the inequality log(x? — 2x — 2) < 0 'is:
A [-1,1-+3] B. [1++3,V3] r[-L1-v3)u(1++3,3]

A. [1,V3] E. None of the previous

15. In a mathematics test the grade that the students in a class achieved was exactly the
same for each of them and it was an integer in the interval [1,10]. If in the class there
were 11 boys and v girls and if the total of their grades was v2 + 9v — 2, then the

number of students in the class is:

A. 20 B. 25 r. 18 A. 23 E. 19

Cyprus Mathematical Society Page 3
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16. The value of the expression
ouvv20° — ouv40° + ouv60° — ouv80°

V3
A —
3

™| G

_|
w R
B
N | =
m
N[

17. If for the function f: R — (0, +0) it is true that

(Vf@-2)(Vf@ +1)=x-2  vxeR,

then the lim,_,, f(x) is equal to:

18. In a box there are red and blue balls. We choose randomly, successively and without

3
reposition, 2 balls from the box. The probability that the 1° ball is red is - The

1
probability that the 2" ball is blue is = Which of the following is true?

A. The first ball chosen was red.

B. The first ball chosen was blue.

I. Initially the number of red balls in the box was four times the number of blue ones.
A. The number of balls in the box initially was less than 15.

E. The problem cannot be solved.

19. The number of prime numbers p, for which the number 17p + 1 is a perfect square, is:
A0 B. Infinite r.1 A. 2 E. 3

20. For the function f: N — Niitis true that, f(1) = 1, f(2) =2 and
fo+2)fW)=fv+1)+1, VveEN.

Then £(2017) is equal to:

Cyprus Mathematical Society Page 4
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21. The squares AEAI', ABZH and HIMA are inscribed in the right angle triangle ZAN, as it

22.

23.

24.

is shown in the following figure. Given that AEAT" has a side of 2 units and HIMA has a

. 9 . . — .
side ofz units, then the area of the triangle ZAN is:

B Z
A r
E— E A H A
27\2 25\2
A. 49 B. (_) r. 50 A (_) E. None of the
4 2
previous
If x2 4+ x4+ 1 = 0, then the expression
1
— 2017
A=x + 42017
is equal to:
A0 B. 1 r. -1 A 2017 E. —2017

If a, B are positive integers such that their sum is 75 and their product af is divisible by

75, then the number of pairs (a, ), with these properties, is:

Let N be a positive integer. Savvas writes down all the divisors of N, except from 1 and
N, and observes that out of these left divisors, the greatest one is 45 times the least
one. The positive integers N with this property are:

A. None B. Two . Three A. Five E. Infinite

Cyprus Mathematical Society Page 5
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25. In the figure below the equilateral triangle 4ABTI has side of length of 2 units and it is
inscribed in a circle. The chord MN of this circle goes through the midpoints of the sides
AB and AT of the triangle. The length of the chord AN is equal to:

A
M N
B\—/F
A. V2 B. V3 r. g A V5 —1 E 1+2\/§

Cyprus Mathematical Society Page 6
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