8n KYIIPIAKH MAOHMATIKH OAYMITIAAA A, B, I', AYKEIOY

AOKIMIO A’, B", T’, AYKEIOY

Av x —y =1, 161 | T}y NG Tapdiotoong K =x>+x—2xy+y -y sivan

1.

A 2 B. -2 r. 1 A -1 E. 0
2. Aivetonn ovvaptnon f(x)=4". To f(x+1)—f(x) wwovton pe
A 4 B. 4* r. 2.4 A 4 E. 3.4
3.  'Evog modnramng todevet amd v moAn A oty noin B pe tayvmra 40 k% KOl EMOTPEPEL UE
tayvtnta 60 kmA . H péon taydmra oe kmh Y10 TN GLVOMKN dradpoun tvan
A. 45 B. 48 r. 50 A 55 E. 100
, . . I+a
4. Xto ovvoro R opilovpe v mpdén a*b= T
+
H tipn g mopdotaong (2#0)*1 eivan
1 5
A 2 B 1 r 0 A — E. =
2 2
5.  Avto vrdéAomo g daipeong Tov a e To 35 givar 23, T0TE TO VITOAOUTO TG O1OUPECTC TOV a UE
t0 7 givan
A. 1 B. 2 r. 3 A. 4 E. 5
6. To ABCD givon tetpdywvo mhevpdg 2 kot 1o FG givor 100 A K 5
OV KOKAOL pe kévtpo to pécov K g mhevpdg AB kot aktiva 2. ﬁ ﬁ
To pnkog tov tunudtov FD =GC =x givar
1
A7 B. % r. 2-3 A 31

E. 2-1

7. Avn dydviog d evog opBoymviov oymuatiel yovia 60° pe pio mievpd Tov, TOTE T0 EUPAdHV TOL
opBoymviov gival

A 43 s & r. 2d> A d\2 E. Koavéva and 1o
S —

TPONYOLUEV




8n KYIIPIAKH MAOHMATIKH OAYMITIAAA A, B, I', AYKEIOY

8. Avamod 10 2 apa1pEGOLLE TOV OVTICTPOPO TOV X —1, TpoKHTTEL 0 AVTIGTPOPOG TOL X —1.

Tote 0 x+1 woovTon pe

A. 0 B. 1 I. -1 A. 3 E 1
2
9. Zmv axorovdio mpoypatikdv oplOuodv a ,a,,a,,... etvar a, =0, a, =1 kot
a,=a,_ —a,_,, Vne{3,4,56,.}. Huujtov 6pov a, iva
A0 B. -1 r. 1 A 2 E. -2

10. 'Evo opBoydvio maparnieninedo €xst 6yko 132cm’ kot S106TAGEI AKEPALOVG.

Tote 10 EMdry16TO AOPOICUA TOV SOGTACEDY TOV ivor

E. Kovéva ond ta
A. 27cm B. 19¢cm I. 20cm A.  18cm

TPONyoHLEVOL

! kot Y = ! - !
2007+/2006 +2006+/2007 J2006 /2007

11. Av X= , TOTE TO0 Ao TO TAPUKATM

etvar aAn0ég

A. X=2Y B. Y=2X . X=Y A X=Y? E. Y=X?

12. T ovvéptmon f:R — R woyvovv f(O) =—1 Ko

f(xy)+f(x)+f(y)=x+y+xy+k Vx,yeR
omov k € R otabepog.
H tym tov (1) eivan

A1 B. -1 I. 0 A -2 E. 3

13. Av x,,x, ot pileg mg e€icwong x* +ax+1=0 ko x,,x, ot pileg g e&icwong x> +bx +1=0,

. , . Xy X, X3 Xy ,
TOTE 1 TN TNG TAPEGTACTG + + + 00T pE
XXX, XXX, X X,X, X,X,X;

a’+b’
2

A. a’+b*-2 B. a’+b’ T. A. a’+b*+1 E. a’+b°—4




8n KYIIPIAKH MAOHMATIKH OAYMITIAAA A, B, I', AYKEIOY

14. Av oto tetpdywvo ABCD 10 KB givan ico pe v mievpd

A B

4 I3 ’ Sl
TOV  TETPUYDOVOL, 0 AGYOG TV eUPaddv —
2

sivon sz

B 2 r. A N2-1 2
4

1
3 T3 N ) E.

15.  Zto duthovo pn kupto oktdyovo ABCDEFGH

01 {1 KVPTEC Yaviee Tov &xovv pétpo 240° 1

Ka0e pa ko ot draydvior AE, GC eivan kéOetec,

{0€G, OrYOTOLOVVTAL KO £XOVV UNKOG 2. . )
To epPfadov Tov oktaymvou givot \\

G

D

A 6—23 A 6+23 E. Kavévo oo to
' 3 B. 8 r. 1 ' 3 TPONYOLLEVL
16.  To tehkod anotérespa vOg TOO0GPAIPIKOD ay®dva NTav 3-2.
To TA00¢ TV duVUTOV ATOTELECUATOV KATA TN ANEN TOL TPOTOL NUYPOVOL gival
A. 5 B. 6 I. 10 A. 11 E. 12

17. To tehevtaio ynoio tov aptduovd a =177 + 327 4+ 527 4 797 gfvon

A0 B. 2 r. 4 A6 E. 8

18.  IToou vrochvora éxet o covoro A ={1,2,3,4,5,6,7}

A7 B. 14 Ir. 49 A. 64 E. 128

19. Ta ymoeia 1,2,3,4,5 uropovv va oynuaticovv 120 S1opopeTikong TEVIOYNOLOVG aptOonG.

Av avtoi TomofenBovv o avEovca celpd, TOTE 1 BEon Tov apduov 41253 sivon

E. Koavéva and ta
A. 71" B. 721 r. 73" A, 74"

TPONYOOUEVOL




8n KYIIPIAKH MAOHMATIKH OAYMITIAAA A, B, I', AYKEIOY

20.  'Evag pobntig o 9 dayovicpoata Madnuotikov Exet péco épo 10 (Babuoroyia 0-20).
Av o1 BaBporoyieg tov dtyovicpatov Tov tonofetnfolv o avovca Gepd, TOTE N HEYIOTN

Babporoyio tov 5% Soymvicporog givol

A. 15 B. 16 I. 17 A. 18 E. 19

21. 270 SuTAOVO GYNUO O1 TPELS 1601 KUKAOL OLULUETPOV
20cm moploTédvouy TPOYOAES, TOV GLVOEOVTAL LUE
gvav avta. Av to PiKn TV SlHKEVTIPOV TV

TpoyoAldv eivar AB=3m, AC=4m ko1 BC=5m,

TOTE TO UNKOG TOV dvTO Efvort

A. (12+420m)m  B. (12+m)m T. (12+44m)m A (12+§jm Ve ame T

TpOoNyoHUEVOL
22.  Z1o ouwmhavo oynpa to ABCD etvat opfoydvio tpamélio pe N
ZA =/D=90" ka1 Béoeig AB=a, DC=2a.
Av AD =3a ot to M givar to pécov g mrevpdc BC, to1e
10 AM 1600t pE - v
A %a B E. 2a

23.

210 oy QoiveTon 1 TopN NG 10000V VOGS TOPOUPOATKOD TOVVEA, TOV £XEL LEYIOTO VYOG
OC=8m ko péyoro mhdrog (avorypa) AB=20m. Av M to pécsov tov OB, 161€ 10 Vyog MK

TOV TOUVEA 610 onueio M elvan

A. Sm B. 5,2m I 55m A. 5,8m E. 6m




8n KYIIPIAKH MAOHMATIKH OAYMITIAAA A, B, I', AYKEIOY

24, O Kaotoag movince dvo tmieopdocelg €198 kabe pia. And m a iye k€pdog 10% xon amod v
A glye nuio 10% ent g a&iag tove. O Kmotag eiye cuvolikd
A. képdoc €4 B. o¥te képdog, I'. Inuio €8 A. képdog €8 E. {npia €4

ovte (nuia

25.

"Evag ypvooy6og Kotaokevdlel 6Toanpons, GOUPOVA LE TO TTo TAvVm poTtifo.
Ot otavpoi anoterodviot amd eniypuoovg KVKAMKOVG dioKovs, dtapétpov 1ecm o kabévoc.
To vYyoc¢ tov aTavpov, Tov arotereitan amd 402 TETO0VG KVKAIKOVG dioKOLG ivart

A. 198cm B. 2m I'. 20lcm A. 202cm E. 204cm

26. Xe évo oyoieio 0 aplOPdC TOV ayopldv Eivat TPUTAAGIOE TOL APlOIOD TV KOPITGL®V Kol O aptOpdc
TOV KOPLTOI®V EVVENTAAGLOG TOV aplfpod Tov dackdiwv. Av cupforlicovpe pe b, g, t 1o TAnHo¢
TOV AyOPLDV, KOPLTGIDV, OUCKAAMY aVTIGTO(M, TOTE O GUVOAIKOS OPOUDV AYOPLDYV, KOPLTGIDV

Kot 00GKAA®Y 1600TAL [UE

37b 37 37t
A. 31b B. 22 r. 13g A 2B E. 2L
27 27 27
27. Z10 dmAavd GYNUA | POTEWVA YA
axktiva & avaxAdrtol otov aova B

TOV X Kot 1 oKTiva d , OvVOKADUEVT
o€ kaBpéPTn TapdAANAo GTOV
d&ova twv y o€ amodcTaon 6, Tov
KAOPEITHE

téuvel oto onueio B.

H e&iowon g evbeiog f eivan

W

A. x+y-11=0 B. x+y+11=0 I'. x-y+11=0 A. x-y-11=0 E. y=-x+10




8n KYIIPIAKH MAOHMATIKH OAYMITIAAA A, B, I', AYKEIOY

28. To ywouevo 15°-28°-55" eivon axépaiog aptduodc, Tov omoiov Ta tedevTaio yneio sivol

undevikd. To TAN00¢ aVTOV TV UNdEVIK®V gival

A. 6 B. 8 T. 11 A. 12 E. 19

29.  H eldyiom tiun tov Betikod akepaiov k, yio v omoia to dBpoicua
S=k+(k+1)+(k+2)+..+(k+10) sivon téAeto teTpdymvo akepaiov, eivor

A. 5 B. 6 T. 10 A. 11 E. Kovéva and ta

TPONYOLLEVL

30. 'Evo vopiopo oynurotog Kovovikov eEdymvou Kot TAsvpag 1

EPATTETAL GE TETPAYWOVO TAEVPAS 6, OTIMG PAIVETAL GTO GYNILOL

KOl KOMETOL GTNV TEPIUETPO TOV TETPAYDVOL, LEYPL VOl
enaveELDeL oV apyikr| o).

To punKog g YPAUUNG, TTOV YPAPEL TO KEVIPO TOL EEAYOVOL

sivon
A 34_7: r & aveva oo T
3 B. 24 3 A, 612 TpoNyovUEVOL

Amtavtioel Epwtnoswv

Ep. 1] 23] 4] 5]6] 7] 8] 9[10[11[12[13[14] 15 16] 17] 18] 19]20] 21] 22] 23] 24] 25 26 27] 28] 29
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8" CYPRUS MATHEMATICAL OLYMPIAD A,, B,, C’ LYCEUM
A’, B, C’ LYCEUM

1. If x—y=1, then the value of the expression K =x* +x —-2xy+y’ —y is

A 2 B. -2 c. 1 D. -l E 0

2. Given the function f(x)=4", then f(x+1)—f(x) equals to

A 4 B. 4* c. 24 D. 4! E. 3.4

3. Acyclist drives from town A to town B with velocity 40 kmA and comes back with velocity

60 kmh . The mean velocity in kmA for the total distance is

A. 45 B. 48 C. 50 D. 55 E. 100

4.  We define the operation a*b = 1”—52 ,Va,beR.
+

The value of (2%0)*1 is

SRRV

1
2

5. If the remainder of the division of a with 35 is 23, then the remainder of the division of a with

7 1s

A. 1 B. 2 C. 3 D. 4 E. 5
6. ABCD is square of side 2 and FG is an arc of the circle with centre A K 5
the midpoint K of the side AB and radius 2. f j

The length of the segments FD =GC =x is

C. 2-v3  D. 3-1 B J2-1

A. 1 B. Q
4 2

7. If the angle of the diagonal d of a rectangle forms an angle 60° with one of its sides , then the

area of the rectangle is

>3 d? C. 2d’ D. d\2 E. None of these
4 2

A.




8" CYPRUS MATHEMATICAL OLYMPIAD A, y B ’ y C’ LYCEU M

8.  If we subtract from 2 the inverse number of x —1, we get the inverse number of x —1.

Then the number x+1 equals to

B4
2

9. We consider the sequence of real numbers a ,a,,a,,... such that a, =0, a, =1 and

a =a_, —a Vn e{3,4,5,6,...} . The value of the term @3, is

n n-1 n-2 °

A. 0 B. -1 C. 1 D. 2 E. -2

10. The volume of an orthogonal parallelepiped is 132cm’ and its dimensions are integer numbers.

The minimum sum of the dimensions is

A. 27cm B. 19cm C. 20cm D. 18cm E. None of these
11. If X= ! and Y = L which of the following is
' 2007+/2006 +2006+/2007 72006 /2007 ’
correct?
A. X=2Y B. Y=2X C. X=Y D. X=Y? E. Y=X?

12. The function f:R — R has the properties f(0)=-1 and

f(xy)+f(x)+f(y)=x+y+xy+k Vx,yeR, where keR isa constant.
The value of f(—l) is

A1 B. -1 C. 0 D. -2 E. 3

13. If x,,x, are the roots of the equation x* +ax+1=0 and x,,x, are the roots of the equation

: X X X X
x> +bx+1=0, then the expression L +—2 43 +—4  equalsto
XXX, X X;X, XX,X, X,X,X,

a’+b’
2

A. a’+b*-2 B. a’+Db? C. D. a’+b*+1 E. a’+b*—4




8" CYPRUS MATHEMATICAL OLYMPIAD A, y B ’ y C’ LYCEU M

14.  Inthe square ABCD the segment KB equals to the side of the

: S, .
square. The ratio of areas —- is
2

A L B, 2 c. L D. 2-I g V2
3 3 V2 4
15. The non convex angles of the non convex

G

D

octagon ABCDEFGH measure 240° each and

the diagonals AE, GC are perpendicular, bisect

each other and are both equal to 2. ] ]
Then the area of the octagon is \\

N 623 6+23

D.
3 B. 8 C. 1 3 E. None of these

16. The full time score of a football match was 3-2.

How many possible half time results can we have for this match?

A. 5 B. 6 C. 10 D. 11 E. 12

17. The last digit of the number a =1 + 3% + 5% + 727 s

A 0 B. 2 C. 4 D. 6 E. 8

18.  How many subsets are there for the set A ={1,2,3,4,5,6,7}?

AT B. 14 C. 49 D. 64 E. 128

19. 120 five-digit numbers can be written with the digits 1,2,3,4,5 .

If we place these numbers in increasing order, then the position of the number 41253 is

A. 71 B. 72M Cc. 734 D. 74" E. None of these




8" CYPRUS MATHEMATICAL OLYMPIAD A, y B ’ y C’ LYCEU M

20. The mean value for 9 Math-tests that a student succeeded was 10 (in scale 0-20).
If we put the grades of these tests in increasing order, then the maximum grade of the 5™ test

1S

A. 15 B. 16 C. 17 D. 18 E. 19

21.  In the following figure, three equal cycles of
diameter 20cm represent pulleys, that are
connected with a strap.

If the distances between any two pulley centre

points are AB=3m, AC=4m kot BC=5m,

then the length of the strap is

A. (12+20n)m B. (12+Tc)m C. (12+4n)m D. (12+%Jm E. None of these

22, In the following figure ABCD is an orthogonal trapezium with A a
/A =/D=90° and bases AB=a, DC=2a.
If AD =3a and M is the midpoint of the side BC, then AM

equals to

2a

2a

N
s
.
bl
-

23.

In the figure above the right section of a parabolic tunnel is presented. Its maximum height is
OC=8m and its maximum width is AB=20m. If M is the midpoint of OB, then the height MK
of the tunnel at the point M is

A. Sm B. 5,2m C. 55m D. 5,8m E. 6m




8" CYPRUS MATHEMATICAL OLYMPIAD A, y B ’ y C’ LYCEU M

24. Costas sold two televisions for €198 each. From the sale of the first one he made a profit of
10% on its value and from the sale of the second one, he had a loss of 10% on its value.
After the sale of the two televisions Costas had in total

A. profit €4 B. neither profit C. loss €8 D.profit €8 E. loss €4

nor loss

25.

A jeweller makes crosses, according to the pattern shown above.
The crosses are made from golden cyclical discs, with diameter of 1cm each.
The height of a cross, which is made from 402 such discs is

A. 198cm B. 2m C. 20lcm D. 202cm E. 204cm

26. The number of boys in a school is 3 times the number of girls and the number of girls
is 9 times the number of teachers. Let us denote with b, g, t the number of boys, girls
and teachers respectively. Then the total number of boys, girls and teachers equals to

37b 37 37t
C. 13g p. 2% E

A. 31b B. 2 oAt
27 27 27

27. In the following diagram the light
beam ¢ is reflected on the x-axis
and the beam d , being reflected
on a mirror parallel to the y-axis
at distance 6, intersects the y-axis
at point B.

KAOPEITHZ

The equation of line f is given by

W

A. x+y-11=0 B. xt+y+11=0 C. x-y+11=0 D. x-y-11=0 E. y=x+10




8" CYPRUS MATHEMATICAL OLYMPIAD

A’,B’,C’ LYCEUM

28.  The product of 15°-28°-55" is an integer number whose last digits are zeros.
How many are these zeros?
A. 6 B. 8 C. 11 D. 12 E. 19
29.  The minimum value of the positive integer k, for which the sum

S=k+(k+1)+(k+2)+..+(k+10) is a perfect square of an integer, is

5 B. 6 C. 10 D. 11 E. None of these

30.

A coin with a shape of a regular hexagon of side 1 is tangent

to a square of side 6, as shown in the figure.

The coin rotates on the perimeter of the square, until it reaches
its original position.

The length of the line which is being inscribed by the centre of

the hexagon is

E. None of these

6nx/§

Anavtnoel Epwtnoswv

iEp.[1[ 23456 [7[8]9]10]1]12]13[14[15[16]17[18[19]20] 21]22] 23] 24 25| 26] 27| 28] 29[ 30
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