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EIIITPOIIH ATAT'QNIXMQN
67°° IIANEAAHNIOX MAOHTIKOX AIAI'QNIEMOX
XTA MAOHMATIKA
“O GAAHY”

YABBATO, 9 AEKEMBPIOY 2006

B’ td&n Avkeiov

1. Na e€etdoete av 1 eéicwon x° —(2006x +1)x +2007 = 0
omov xeZ, &xel d0o aképareg pilec.

2. Aivetar opBoywvio ABI'A pe AB =4, BI' = 2 kot onueio

M oto ecotepikd tov pe MI' = 1 xou MB = J3 . Na
Bpeite to euPaddv Tov tprydvov MAB.

3.Eocto K:2_|_22 _|_23 _|_”._|_22OO8

01t 0 30 dwapel Tov K.

4. o) Na amodeiete 0Tt : 3/5 + %/g > %/E

B) Na Aboete v elomon:

. No amooegiéete

/38

2y x =20
J2+33

KAAH EIITYXIA
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EIIITPOIIH ATAT'QNIXMQN
68°° IIANEAAHNIOX MAOGHTIKOX AIAT'QNIEMOX
XTA MAOHMATIKA
“O GAAHY”

YABBATO, 24 NOEMBPIOY 2007

B’ ta&n Avkeiov

Hpopinpa 1
Noa Bpebovv o1 mpaypatikol apBpoi x, y mov 1Kovomolovy ) oyéon:

X +xt -2 -2y -+ 2y +2=0,

[popinpo 2
Noa BpeBodv Orec ot duVOTEG TIHES TOV BETIKOV HOVOYNPLOV oKEPUI®V aplOumV

K, A, 1t , Y10 TOLG 0moiovg 1 devtepoPdda e€iocmon KX+ Ax+ H1 =0 £&ye1dvo axépoueg
ioeg Moelc.

Hpopinpa 3

Atvetor opBoydvio kot 16ookeAéc tpiymvo ABD kot muevbeio Ax//BI(nAx
Bpioketor oto 1010 Nueninedo pe 1o onueio I' wg mpog v gvbeian AB). v nuievbeia
Ax Bewpodpue Ta onueion A kot E €to1, wote 1o tetpdmievpo BI'AE  va givon popfog (to
onueio E Pploketon avdpeso oto A kot 6to A). Z10 onueio A Bewpodpe v kabetn
evbeia ot A" ov TEUVEL TNV TPOEKTAOT TG TAEVPAS BA ot0 Z.
(o) No amooderybel 6t 10 piywvo AEZ givorl 106mAvpO.
(B) Na amoderybel 0t1 10 E €lvon £ykevipo tov tprydyvov AI'Z.

IIpopinpa 4.
Av x,y,z€ R , vo. AubBel to cuoTnpa:

3x°y+2yz° = T0xz
Ty’ z+4zx” =256xy
52°x+6xy° = 52yz.

KAAH EIIITYXIA

www.pe03.gr - Ofpata maveAAnviou pobntikol dtaywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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EINIITPOITH ATATQNIZXMQN
69 TANEAAHNIOX MAOHTIKOX AIAT'QNIZMOX
YXTA MAOGHMATIKA
“O OAAHY”

XABBATO, 1 NOEMBPIOY 2008

B” AYKEIOY

1. Aexomévte Oetcol axépatot apBpoi, pe ynoia tepiocodTepa and 300, £xovv oG TELeVTOIO
dwymoeto Tunpa Tovg tov apliud 15. Na anodeitete 6TL 10 dOpoicua Tovg eivor ToAAATAA-
o0 ToL 25.

Movaoeg 5

2. Atveton tpomélio ABTA pe AA || BT ko [=A=90". dépovpe amd 10 A kdbetn Tpog
BI" mov v téuvet oto onueio E kot and to E xdbetn mpog v daymvio BA mov v Té-

pvet 6to onpeio Z. Na npocdiopicete 10 HETPO NG YOVIOG AZT.
Movaoeg 5

3. No mpocdlopicete TIG TPIAOEG AKEPOIDV (x, ¥, z) HE X > Y >z, TOL IKAVOTOOVV TIG
eElomoelg:
x’ (y—z)+yz(z—x)+z2 (x—y) =2,
x+y+z=300.
Movades 5

4. Atlverai evfdypappo tunpo AB . Osopodpe toyov onueio M ektdg tov AB kot t€toto
mote M K0Ben amd To M mpog v gubeion AB va v tépvel o ecmTepkd onpeio Tov
evBuypappov tppatog AB. @époupe vbuYpappo tuipate A kow BA €tor wote

AT' L. AM xou AT =AM , BA L MB ka1 BA=MB,
kot emmAéov ta onpeio I, M kot A vo Bpickoviar 6To 1610 NHETinedo mg Tpog v
evbeior AB. Na amodeifete 611 t0 pécov K tov evbiypaupov tuquatog I'A givor otobde-
po onueio, dMAadn eivor ave&aptnro amd T O€om tov onueiov M.
Movades 5

KAAH EINITYXIA

www.pe03.gr - Ofpata maveAAnviou pobntikol dtaywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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EINIITPOITH ATATQNIZEMOQN
70 TANEAAHNIOX MAOHTIKOX AIATQNIEMOX
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XABBATO, 21 NOEMBPIOY 2009

B AYKEIOY

OEMA 1°
Av a, f sivon Betikol Tpaypaticol apBuot, va anodeibete otL:

@<[1+L).a+ﬂ,
s

a+pf \a 2

Movaoes 5
OEMA 2°
Atveton oduyavio tpiyovo ABIT, eyyeypappévo oe xokho C(O,R). Av A,,B,,I'; eivon ta
puéoo tov mievpov tov BIL,AILAB  avtictoya kov A,,B,,I', eivar 100 péoa tov
OA,OB,OI' avtictoya, vo anodeicete 0TL 10 e€dyoovo A,B I, A B,I'| £xel 11c mievpég tov
toeg kot 0Tt o1 SrrydviEg tov A A, , BB, xau I'|I", mepvdve amod 1o 1610 onpeio.

Movaodeg 5
OEMA 3°
Av yia Toug Tpaypotikodg aptdpovg X, ¥ ue x >2009 ko y = -2009 1oy0er Ot

xX+y

Vx—2009 +./y +2009 = +1,

va Bpebdel n Tiun g TapAGTAONG

A_XTY +2
> .
Movaodeg 5
OEMA 4°
Noa Av0el To cvoTpa:
(x+y)Y =z-2x—y
(y+z)3:x—2y—z (Z)’
(z+x) =y—2z-x
GT0 GUVOAO TOV TPOYULOTIKOV aplOU®V.
Movaodeg 5
KAAH EINITYXIA
www.pe03.gr - Ofpata maveAAnviou pobntikol dtaywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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EIIITPOITH ATAT QNIZMOQN
71° TANEAAHNIOX MAOHTIKOX AIATQNIEMOX
YXTA MAOGHMATIKA
“O GAAHY”

YABBATO, 30 OKTQBPIOY 2010

B” Avkeiov

1. Av yw Tovg mpaypaTikong aptBpovg x, ¥,z 1oxhovV ot IGOTNTEG

X —y-z=x-2

e
N
—

P —x—y=z-2,

va omodeifete 0TL x+ y+ z =6 Kol va Tpocdtopicete Tovg apdpods x, v,z .

2. Atvetar o&uymvio tplymvo ABIT ko ot koxdot ¢, (A, AB) (ue xévtpo 1o onueio A kot oxtiva
R =AB) kau ¢,(A,Al’) (e kévtpo to onueio A wou axtiva R, = Al'). O xdkhog ¢, (A, AB)
téuvel v evubeic BI' oto onueio E kou v evbeio AB oto onueio A. O xdkrog ¢, (A, Al)

téuver v evbeia BIN oto onueio K «at v gvbeio A" 010 onueio N.
a. No amoodeifete 6t to Tetpamievpo AEKN givor opboyavio.

B. Av 1o tpiymvo ABI eivai icookeréc pe A =TB «ot I'=30°, va amodeifete OTL TO
tetpanievpo AEKN eivar tetpdymvo.
3. Av 710 Tovg BeTiko0g Tporypatikovg aptpos x, y woyvel 0Tt x+ ¥ =4, va anodeiete Ot
(2x+1)° N (2y+1)’
X y

>25.

[167e woyvel  w6dTTO;

4. Aiveton opBoyovio tpiyovo ABI (A:90") kol éot® E 1o péoo g dyotopov BA. H
EQUTTOUEVT TOV TTEPLYEYPOUUUEVOV KOKAOV TOL Tpry®dvov AEB o710 onuegio A téuvel v mievpd

BI' oto onueio M. Na amodeiete 611 1 gvbeio ME kot 1 dryotdpog g yoviag I, tépvovron
OV GTOV TEPLYEYPAUUEVO KVKAO TOL Tptyddvov ABI .

Kabe Oéua pabuoioysitor ue 5 povaoes KAAH ENIITYXIA

www.pe03.gr - Ofpata maveAAnviou pobntikol dtaywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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EHNITPOITH ATATQNIEMQN
72° ITANEAAHNIOX MAOGHTIKOX AIATQNIEMOX
YTA MAOGHMATIKA
“O OGAAHYE”
19 Nogpppiov 2011

B" AYKEIOY
Hpépinpe 1
(o) No arAOTTOGETE TNV TOPACTOON:
+2)(2x-1)(x-1)+x—-4
(- erss
x —
(B) No vroroyicete v T TG opOUNTIKNG TOPAGTACNC:
Ao 2012-4019-2009 + 2006
2010° -2
YOPIC TNV EKTEAEGT] TOV GNUELOVUEVOV TPAEEMV.

b

Mpopinpa 2
Noa arodeitete 6T 1 e&iowon

1 1 1
+ =,
x—a x-b c

ue dyvaooto 10 x, £xet pileg oto R, yia Oheg T1g TIpég TV Tapauétpov a,b,c € R,
c#0.

pépinpa 3
Noa Avoete 6TOVG TPAyLOTIKODS 0plOUOVG TO GVOTN UL
y=x+2x-2,z=y"+2y-2, x=2 +2z-2.

popinpo 4
Atvetar o&uymvio okainvo tpiyovo ABIT pe AB<AI'<BI', gyyeypappévo og k0K o

A

c¢(O,R). Ot diyotépol TV yoviov A, B xau I, tépvouv 1o kKo ¢(O,R) ota
onueta A, E kou Z avtictorga. And to onueio Z, Bewpovpe mopdAinin oty Al
ov téuvel v BI' oto onueio M. And to onpeio E, Bewpodue mapdiinin oty
AB, mov tépver v BI' oto onpueio N. Na amodeiEete otu:

a) To tetpbmrevpa BMOZ ka1 I'NOE eivon eyypdyipo oe kdkAovg, é6to (c;) Kot

(c,), avtictoyo.
B) To devtepo kowd onueto, éotw K, tov kixdov (c,) xat (c,) avikel 6To KOKAO
pe k€vtpo 1o onpeio A kot axtiva Al, 6mov I 1o ékkevrpo Tov tprywvov ABI.

Kabe Oéua fabuoioysitar ue 5 povaoes

A1gprera; o1aywvicuov: 3 Opes Koy emroyio!
www.pe03.gr - Ofpata maveAAnviou pobntikol dtaywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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EHNITPOITH ATATQNIEMQN
73° ITANEAAHNIOX MAOHTIKOX AIATQNIEMOX
YTA MAOGHMATIKA
“O OGAAHYE”
20 Oktoppiov 2012

B" AYKEIOY

Hpépinpe 1
Av a #0 ko1 —1 < a <1, va Bpeite 10 TpdON O TNG TOPAGTACNG

K:é—1+a,
B

Az\/m+\/ﬁ, Bsz_\/m'
-« I+« -« l+a
pépinpa 2

Aiveton 1 elomon :

0oV

¥’ —2kx—1+x"=0.
Na Bpeite T1g TIHéG T™C mopapu€Tpov K vl Tig omoieg 1 e€lowon &xel dvo pileg oto
daotnpa (0,5) pe aBpotopa ETaptev SuvapEy ico pe 82.

popinpa 3
Na mpocdiopicete TOVG U UNOEVIKODS AKEPALOVS X, V KO Z Y10 TOVG 0TO10VG 10y VEL
ot
X 3 y B z
2012x+3  2012y+5 2012z+7
KoL TO AOPOIGUO TOV TETPAYDOVOV TOV X, Y KOl z glval dStoupétng tov 747.

pépinpa 4

Aiveton k0khog ¢(O, R) , Toxovsa yopdn tov AB (Oyt SGUETPOS) Kol TVYXOV GNUElD
M tov pikpod to&ov AB. O xbkAot ¢ (A4, AM) kou ¢,(B,BM) 1téuvovy 10 KOKAO
¢(O,R) ota onuelc K ko N, aviictoya. Ot wdkAot ¢ (4,AM) o
¢, (B, BM) tépvovtar oto onpeio 7. No amodeifete 6t to onueio 7' eivan to onpeio
TOUNG TOV SYOTOU®V TOL Tprydvov KMN .

Kabs Oéua fabuoioysitar ue 5 povaoes

Agpreta o1aywvicuov: 3 Opes Kodn emroyial
www.pe03.gr - Ofpata maveAAnviou pobntikol dtaywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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EHNITPOIIH ATATQNIXMQN
74° IANEAAHNIOX MAGHTIKOX AIATQNIEMOX
XTA MAOGHMATIKA
“O @GAAHX”
19 Oktoppiov 2013

B" AYKEIOY
popiqpa 1
IMa kéOe Beticd mTpaypotikd apBud x va amodeibete OTL:
9x” +3x+1 27x S
X 9x” +3x+1
[Mo moteg Tég Tov x 1oYvEL N 16OTNTA;

popinpna 2
Na VTOAOYIGTOVV Ol AKEPOLOL GUVTEAEGTEG ar, 3,7 G ekicmong ax’ + Bx+y =0 pe
a#0, av oot éxet piCeg x, =1 ko x, = f.

popinpa 3
Noa Bpeite dheg TIG TYWES TOL TPAYUATIKOV aplOUoD X Y10 TIG OTOIES 1] APIOUNTIKY TIUN
TOV KAAGUOTOG
2x° +x—4
x'—x+2
elvar BeTicog axépatog.

Hpépinpa 4

Aivetar obuyavio tpiyovo ABIT (ue AB< A< BIT) eyyeypouuévo G€ KOKAO
C(O,R) (pe xévipo O xai oxtiva R). O xokhog Cpz(B,AB) (pe xévipo B Kot
axtiva AB), téuver v A/ oto onueio K kot tov kokrko C(O,R) oto onueio A.
O xoxhog C, (I, AI") (pe xévipo I ko oktiva A7), téuver mv AB 610 onpeio
M xou tov kokho C(O,R) oto onueio N . Na omodei&ete 0TL TO TETPATAELPO TOV
opifovv ta onueia K, A, M, N eivar 1cockelég Tpamélio.

Kabe Oéua fabuoioysitar ue 5 povaoes

A1gprera; o1aywvicuov: 3 Opes Koy emroyio!
www.pe03.gr - Ofpata maveAAnviou pobntikol dtaywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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EIIITPOIIH ATATQNIZEMOQN
75° TANEAAHNIOX MAOHTIKOX AIATQNIEMOX
YXTA MAOGHMATIKA
“0O OGAAHYX”
1 Nogpppiov 2014
B" AYKEIOY
pépinpe 1
‘Eoto k évog axépaiog kar X évog BeTikdg mpaypatikog aptduog. Na cuykptfotv ot
apBpoi:
k k+l
x"+1 x +1
A=——— xa B=—F7—-
xT+1 X7 +1
pépinpa 2

Na tpocdiopicete Ola ta (ebyn axepainv (x, y) mov givo Aoelg g e&icmonc:

2x> —10xy +13y° +2|x—y|:5

popinpa 3

Atvetan o&vyavio tpiyovo ABC (ue AB < AC < BC) eyyeypappévo oe kdkro (¢)
(ne xévtpo O ot axtiva R) kot éoto D, E 1o avudiaperpicd onpeia tov B, C,
avtictoya (g Tpog tov kKo (c)). O kbkhog (c;) (pe kévipo A xat axtiva AE),
tépver v AC oto onueio K. O xdxhog (c,) (ne kévipo A kou aktiva AD),

téuver v mpoéktaon e AB (mpog o pépog tov A) 6to onueio L. Na amodeifete
ot ot evbeieg EK xar DL tépvovran emdve oto khdo ().

pépinpa 4

e évav dlaymvicpd mov M péyiotn dvvarn Pabuoroyio ntav 100 érafav pépog X
poontés. Okt podntéc mpav Pabud 100, evd 6lot ot vmorowmol wpov Pabuod
peyoAvtepo 1 ico tov 70. Av o pécog 6pog Tov PBabudv tov pabntdv ntav 78, va
Bpebel n eddytotn dvvatn T Tov TANH0VG TOV pHobNTOV.

KaOcs Oéua fabuoioycitar ue 5 povades

Awdpkeia o1aywvicuov: 3 dpes Kaln emroyia!
www.pe03.gr - Ofpata maveAAnviou pobntikol dtaywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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EIIITPOITH ATATQNIXMQN
76° IIANEAAHNIOX MAGHTIKOX AIATQNIZMOX
YXTA MAOGHMATIKA
“O GAAHY”
14 Nogpppiov 2015

B AYKEIOY

pépinpe 1
AV Y10, TOVG TIPOryHLaTIKOVG aptBpove x, ¥ 1ox0el 0Tt x° +2y° =4 | vo amodeifete 6L N

T e maphotaong A = x* +5x% +2y° +/x* +32)% sivar otabepy, aveEapmm

TOV X, ).

popinpa 2
Atvetor opBoyodvio maporinidypappo ABIA kor onueio K oto gowmtepikd tov.
®ewpovpe Ta péoa M, N tov AK,BK , avtictoya, kot éotm 0T1 o1 evbeieg I'N,AM

tépvovtol oto onpeto P. No amodeifete o6t n evbela PK eivar kaben oty gubeia

I'A.
popinpa 3
Aiveton 611 0 apOuog a sivor Oetikdg aképatoc.
+2
(o) No dwatdéete og av&ovoa 6E1pa Tovg aptdpong 57(1, a?’ a

(B) Na. Bpeite 10 vTOGUVOLO A TOV TPOYUATIKOV aplOudV 610 0m0io cuvaAnfedovy
Ol TPELG OVIGMGELG:
3x2—a —%S Zx;ra , 2(3x—a)+x > 2(x+1)—a, a—x< 2(x—a)

KaOd¢ Kol To TAN00G TOV OKEPALOY TIUDV TOV X TTOV TEPIEXOVTUL GTO GUVOAO A.

pépinpa 4
Noa Avbel To GVGTNUO X 6TO GUVOLO TOV U OPVITIKOV TPOYLOTIKGOV optOucv:
allb-c=a
Y:ebc—a=b

c%—bzc

Kabs Ocua fabuoioysitar ue 5 povades Awgpkeira drayovicuov: 3 dpeg
Kaoin emroyio!
www.pe03.gr - Ofpata maveAAnviou pobntikol dtaywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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B AYKEIOY
Mpopinpa 1

Noa Tpocdiopicete TV TN TOL OKEPALOL 0PIOUOY @ Yo TV OTOl0. O AKEPOLOG
A=(a* +18) —(8ar+1)’

glval TpwTog.

popinpa 2

Aivetor o&uydvio 1oookeréc tpiymvo ABIT (AB = AI') kot onueio A o1t 014uec6 TOV
AM tétowo, dote MB = MI' = MA. Mg Bdon v AA kotackevd{ovpe TETPAYOVO
AAEZ (o710 neninedo pe axkpnq v AM, mov mepiéyet to ). Av K &ivar to onpueio
topng tov AE kot I'Z, va anodei&ete 0t MK egivan mapdAinin oty AZ.

popinpa 3
Noa amodeiete 0TL Yo kGOe OeTicd Tpoaypotikd apldpd o 1oyveL N avicoOTnTo:
(2a+1)(2a+3)(2a+5)(2a+7) 16 |2H4
a(a+1)(a+2)(a+3) a
Hpépinpa 4

Na Bpebovv ot un-apvnrikoi tpaypoticol aplduoi x, y, z, w moL IKOVOTOLOVV TIG
TOPOKATO CYECELS:

{x+l—w=2, y+l—w=2, z+l+w=2, y+l+w=2}
x v x z

Kabs Ocua fabuoioysitar ue 5 povades Awgpkeia drayovicuov: 3 dpeg
Kain emroyio!
www.pe03.gr - Ofpata maveAAnviou pobntikol dtaywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr

11



EAAHNIKH MAOHMATIKH ETAIPEIA
TMovemompiov (Elevbepiov Bevilédov) 34
106 79 AGHNA
TnA. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr

GREEK MATHEMATICAL SOCIETY
34, Panepistimiou (Eleftheriou Venizelou) Street
GR. 106 79 - Athens - HELLAS
Tel. 3616532 - 3617784 - Fax: 3641025
e-mail : info@hms.gr

www.hms.gr www.hms.gr
EIIITPOITH ATATQNIXMQN
78° ITANEAAHNIOX MAOHTIKOX ATATQNIXMOX
XTA MAOHMATIKA
“O OAAHY”

11 Nogpppiov 2017

B” AYKEIOY

Hpoépinpa 1
Av 0 apBuédg p givor Aoon g e&icmong x3 —x—1=0 , va amodeitete 6tL 0 p givar
Adom kot g e€lomong

x10—4x2-5x-3=0 .

popinpa 2

Aivetar 1000kedés Tpiyovo ABI (AB=AT) pe A =45°. O kokhog C, (I,TA) (mov
éxel kévtpo 1o [ kot axtiva ['A) téuver v mpoéktaom g AB oto onueio A. O
TEPLYEYPOUUEVOG KOKAOG TOV Tprydvovw BI'A (éotw Cyp, ) tépver tov C. oto onueio

E. Na amodeiete 611 10 tetpamievpo BI'EA gival icookeréc tpamélio Tov omoiov ot
dlydvieg Téuvovtal kdbeta.

popinpa 3
No anodei&ete 011, yio k40 v > 2, 0 aplOudc
7 6 5
AVt v2 +v° +1
vi+1

elvar ovvBetoc.

pofinpo 4

Aivetar €va opBoydVIO TapaAANAOYPOUIO GTO 0010 M aplOUNTIKY T TOV gUPadov
Tov 1o00TaL HE TNV aplBunTiky T g mepuétpov tov. [low eivor m ehdyiot
VAT T TOV UNKOVG TNG dloy®viov Tov;

Kabe Oéua fabuoloycitor ue 5 povadeg Atgprela o10ymvicuov: 3 Opes
Koy emroyio!
www.pe03.gr - Ofpata maveAAnviou pobntikol dtaywviopol ota padnuatikd "0 Oalnc" - www.pe03.gr
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