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ENAEIKTIKEX AYXEIX
B’ TYMNAZXIOY

1. Eoto x=3"-4-2:442 xan y=4-5-4"+7-3".
(a) No Bpeboiv ot apBpol x kot y.
(B) No mpocdiopicete o peyardtepo Betiko aképaio A, Tov omoiov ot apBpol
X Koty elvol moAhamAdoa.

Avon
(a) ‘Exovpe
x=3"-4.2":14+2°=9-4.8:4+32=9-32:4+32=9-8+32=33.
y=4-5 -4 +7.3=4-25-64+7-9=100—64+63 =99
(P) I'a v edpeon Tov A apkel va PpovLe TO PHEYIGTO KOWVO OLULPETT) TV
apBuov x, y. Emedn etivar MKA (33,99) =33, émetan 611 Bo stvan A =33.

2.'Ecto o, puowoi apiBpoi. Aivetor 0t n Evkieideia dwipeon pe dtoupetéo tov
o Ko dtoupétn tov B otvel mmAiko 6. Na Bpebel o ap1Buog a, av emmAéov yvmpilete
0TL 0 o glvol ToALOTAAG10 TOL 7, eved 0 aplBOG B elvan 0 PEYIGTOG KOOGS dStopeng
TV aplBpov 16, 32 kot 248.

Avonm
Mg m yvootr) owdwkacio T dwipeong TV OeS0UEVOV OKEPULOV LE TOV
LKpOTEPO TOVG, Ppiokoupe to MKA tov apiBudv 16, 32 kot 248. 'Exoupe

16 32 248
16 0 8,
0 0 8

omote glval B = MKA(IG, 32, 248) =8.

Amo v vobeon €yovpe: a=8-6+v =48+v, 6MOV V AKEPALOG LLE SVVATES TULEC
and 0 péypr ko 7. Aoxyalovtog Tig SuVOTEG TILEG TOL VD GTIV TOPUTAVE GYECT
dwmotovovpe 0Tt povo v v=1, o aplBuog o =49 mov mpoximrEl, Eglvor
TOAAATTAGG10 TOL 7.

Apa épovpe =49k =8.



3. Aiveton tpiyovo ABIT. Ot digotopol tov yoviov B kot I tépvovtar oto onueio
I. H mopdAinin ond to onueio I mwpog tnv mievpa AB tépver v mhevpd BIT oto A
EVO M TOpAAANAN and to onueio I mpog v mhevpd Al tépver v mievpd Bl oto
onueio E. Av givon IAT = 70° kou IET =130°, vat Bpebovv:

a) n yovia A tov tpryovov ABI.

B) o1 yovieg BIA kot EIT.

Avon

a. Epdcov TA//AB Bo woydet: ﬁ:A, =70" ,(wg &vioOg €KTOG €Ml T CWTE TOV
rapoiiniov 1A, AB tepvopévov and v BA ).

Eredn stvar 1E//ADT, Ba woyoet 1A"=]::l =180"—-130° =50°. (Ov ywvieg f,]::,
glvol TopamAnpoPOTIKEG ©¢ £vTOg Kol emi to autd Tov mopoiAniov  1E, AT
Tepvopévey and v ELN).

O yovieg A,ﬁ,f glva yovieg Tov tpryddvouv ABIT, omote Ba woydet:

A+B+T=180° = A=180"-B-T =180°—70° —50° = 60°.

B. Emedn n IA givon diyyotopog g yoviog B, 0a woybeL: ]§] 5= =35°.
Emiong, enewon IA//AB, Bo woydet: il = ]:fiI =35, yoti o1 ywvieg il,ﬁl glvan viog

eVaAAAE otic mtapariniec A, AB nov tépvovtan amo v IB.
A

Typa 1
, , . a .. o500 .
Egoocov II' dyyotopog g yoviag I', 0o woyvet: T, =5= 5 =25".
Emiong eivan IE//AT, omdte Ba 1oyvet: iz =f, =25, apol o1 ywvieg iz,f", glva

evtog evoALGE otig mapdiinieg 1E, AT mov téuvovtat amo v 1T,

4. Evog aypotng kaAAiépynoe d00 KTpato pe ehonddevdpa. To éva ktipa sival dikod
ToV Ko €xel 80 eAad0evopa, evd To GALO T0 peBdver kon €xel 120 ghonoddevopa. H
GUVOALKT Ttapory@yn Aadtod ftayv 2600 Kld Addt. AV eiye GUUEMOVNGEL VO OMOGEL GTOV
wiokm tov cbopévov ktmpatog to 10% g mapaywyng Aadod tov pisbopévov
KTUAToG, mooa KiAd Addt Bo mapet o 181oKTNING TOV GOOUEVOD KTNLUATOS GE
KaBepio amd T ToPUKAT® TEPIMTOGELS:

a. Kabéva and to eharddevipa twv 600 KInuatov mapdystl to idto KIAG Adot.



B. Kdbe ehatddevopo tov pobopévon ktpatog £xet amddoon oe Addt ion pe to 150%
g anod0ons o€ Aadt Kabe eEAa0S£VOPOL TOV KTHHOTOG TOV aypdTN.

Avon

a. Ene1on Bewpovpe 6t o 120+80=200 ehonddevipa tmv dVo KTpdtomv etvor g
10iog amddoong oe Aad, EmeTol OTL TO AGdL Tov Topdyetol amd Kabe eAaddevdpo elvat
2600:200=13 «hd. Emopévog ta 120 gAonodevopo tov pucBmpévov KTUaTog
nappyayay 120-13 =1560 kihd AdoL.

Apa o okt g ToV picbmpévoy KTpotog Oo mapet 1560-% =156 KA AGoL.

B. Av vmoBiécovpe OTL Tar EAOSEVIPU TOV KTILOTOG TOV aypOTN TOPAYouY X KIAGL
AdoL to kobéva, toTe KAOe ehaddevopo Tov cbopévov ktpatog Bo mopdyet
150 3x

X 100 2 KAd Adol. Zopeova pe ta dedopéve tov mpofinpatog Ba Exovpe v
eClowon
80-x+120-32X = 2600 < 80x +180x = 2600 < 260x = 2600 < x _ 2600 10.
3-10

Emopévog to eAniddevopa tov pucbopévou ktuoatog Oo mapdyovv =15
KAd Aadt to kebéva, onodte to pusbopévo kmpe 8o mapdyel cuvorwkd 120-15=1800

KIAd Aadt Kat 0 1010kt Tng tov Bo mdpet 1800-% =180 khd AadL.



I’ TYMNAXIOY
478 64
1. Av ><+y:3-(—2)2 Ko y—w={(—5] } {[—;] } , voL Ppedet 1 T e

napdotoons: A =7x+10y-3w—87.

Avon
"Eyoupe x+y=3-(—2)2 =3-4=12 ka

AT -

Apa giva:

A=T7x+10y-3w-87=7x+7y+3y—-3w—-87
=7(x+y)+3(y-w)—-87=7-12+3-1-87=84+3-87=0.

2. Nu Bpeite évav tetpoynero puoiko aplBpo, av yvopilete 6Tl 1yvovy OAa to
TOPUKAT:
(o) To ymeio tov povédwv tov givol ToAlaTAAGLO TOL 4,
(B) To ymeio t@v dekddwV OV £lval TO GO TOV YNEL0V TV HOVAS®MYV TOV,
(v) To ynoio tov ekatovtddmy tov ivor Staupéms tov 5,
(6) To ymoio TV yrAddov Tov eival iGo pe To ymeio TV eKaTovIdomv
TOV HELWHEVO Kot 1.

Avon

‘Eoto xyzw =1000-x+100-y+10-z+w o0 (NTOOUEVOC TETPUYNPLOC QUGIKOS
apBpoc. Tote, cOhppova pe to (@) Bo eivor w=01 4 1 8, ondte cuppwve pe 1o (B)
0o eivon z=0 1 2 1 4, avtiotoya. Eniong, copemva pe 1o (y) o eivor y=11 5.

"Etot ot duvatég Loppég Tov aptBpov sivat:

x100, x124, x148, x500, x524, x548.

Aappdvovtac vroym kot to (0) KataAnyovpe otoug apiovg 4500, 4524, 4548,

0POV TO TPOTO YNPI0 TETPAYNPLOV PLGIKOV apPBpov dev pmopel va givar to 0.

3. Aivetar tpiyovo ABI' pe A=120". Zto E0MTEPIKO NG YOviog A @époupe
nuevbeieg Ax ko Ay kaBeteg otig mievpég AT ko AB, avtiocToy o, mTov VoY TNV
mhevpd BT oto onpeio A kot E | avriotora. Av AAB=120°, AEA =60° kot to Hyoc
AH é&ye prrog 23 HOVAJEG WKOVG, TOTE:

a. No anodeifete 011 T0 Tpiywvo AAE eivar 1c06mAgvpo.

B. No amodeilete 011 10 Tpiywvo ABI givan 1cockerEs.
v. Nu Bpeite to Adyo twv tepipétpov tov tpryovony ABT kot AAE.



Avon

a. H yovia Al £IVOIL TUPUTATPOLOTIKT TNG YOVIOG Az = AAB =120°, ondre Oa
elvan A, =00°. Ao ta Sedopéva OGS £XOVpE 0T E, =60°. Apa 10 Tpiyavo AAE
elvar 16omAevpo.

Lo 2

B. Epocov ot nuevbeieg AA (Ax) kou AE (Ay) eivon k@Beteg mpog tig Al ko
AB, 0o oyver: A, = A, = AB[—90° =120° —90° = 30°.

Ta tpiyova ABA xou ATE éxouvv: AA = AE (ard 10 106mievpo tpiymvo AAE ),
A, =E, =120° kor A, = A, =30°. Enopévac ta tpiyova ABA, ATE sivar {oo kot

cuvenmg AB=AT".
210 1010 cvpmépaca KataAnyovpe and ta opboyovia tpiyovae AEB kot AAI

oV €YoV AEB = 60° = AAT, onote Oa eivar B=T=30°, onAaon ABIT wwookeAréc.
v. 'Eoto p 1o unkog g mievpdg tov 1comAsdpov tprymvor  AAE kol K tO

LUNKOG TV {GmV TAELPOV TOV 160cKEAOVS Tptydvou ABIT. And 1o opboydvio tpiywvo
AHA é&yovpe:

AN = AH? + AH? Snhoadi 1 =“T+(2\E)' N 3%=12 ou=4.
Amo to opBoyavio tpiymwvo AHB €yovpue:
2
2
AB? = AH? + HB?, Snhad] & =(37”J +(2J§) oK=48ck=4/3.
H mepiperpog tov tprycvov ABIT sivon 12+ 83 .

H mepiperpog tov tpryvov AAE eival 12, ondte o0 Adyog tov Ba elval

+2\/§
.

4. X10 mopokdto cyua 1o teTpdymvo ABIA £xet mhevpd 2p .Ovopdlovpe X, to
Y0pio Tov amotereital amd To TEGGEPH KUKALKE TUNoTH Tov KhkAov C (O, OA) oL
opiovtar and 11 xoposg AB, BI', I'A ka1 AA. Eniong ovopalovpe X, 10 yopio mov
Bpioketar eEwtepikd Tov kKuKAoL C (O, p) Kol €6mTEPIKE TOL TETpay®vVOoL ABI'A.

a. Na Bpeite 10 gppadov tov kKukAikon daktviiov A(O,p,OA) mov opileTon amd

tovg kvKkhovg C(O,p) kat C(0,0A).

B. Na amodeigete 6t ta epPadd E(X,) ko E(X, )t0v yopiov X, kat X,,



E(X,)
E(X.)

v. Na mpocdiopicete Vv axtiva X tov KukAov C (O,x) oL ywpilel Tov KuKAKO

. . . , 13
aVTIGTOL(O £X0VV AOYO LEYOADTEPO TOV 5

daxtoio A(O,p,0A) ot §v0 kukiikovg dakTodovs icov epfudov.

Xympe. 3

Avon
() Ao 10 opBoymvio kat 1cockeAEC Tpiymvo OAE e epapuoyn tov
MuBaydpetov Bemprpatoc Aapfdvoope OA” =p° +p° < OA” =2p° < OA = pﬁ ,
omdte givan
2
E(A(O,p, OA)) = n(p\/z) —mp’ =2mp° —mp° =mp°.
(B) To gpPadov tov ywpiov X, mpoxvntel omd 10 uPaddv ToOv KVKAKOD HiGKOL
kévrpov O Kot oktivag p\E , OV aQoipEcoupe o epPadov tov tetpdymvo ABTA.
Apa elvon
2 2
E(X,)= n(pﬁ) —(2p)" =2mp* —4p* = (21— 4)p*.
To guPaddv tov ywpiov X, mpokimtst anod 1o epfadov tov tetpaymvo ABI'A | av
aPupEGOLE TO RPaddv Tov KukAko dickov kévtpov O kot oxktivag p, dniodn

E(XZ):(Zp)Z—qu =4p’ —mp° =(4—7r)p2.

ao o E(X) 2n-4 .
Apa eivan = KO 1GYDEL OTL:
E(X,) 4-=
E(X —
( l)=2n 4>E<:>5(2ﬂ:—4)>13(4—%)<:>23T[>72<:>TE>EE3,1304,
E(X,) 4-m 5 23

10 OTO10 lvan aAnBES, apov sivan = 3,14.

(y) Oa mpémel va elval p< X < p\/E Kot To PO TV 000 KUKAMK®OV 00KTOAMY
nov opilovtat va etvat ioa, dniaon

n[(pﬁ)sz}zn(szz)Qszxz =x’ —p2

2
<:>2X23p2<:>x23%<:>xp\/§.



A" AYKEIOY

1. No TpocdlopiceTe TOVG 0KEPULOVG TOV £ival AVGELS TOV GLGTIHOTOS £EICMONC-
avicmong

x*—5x =14, X_1+Xb_l <X(X_l).
2 4 4

Avon
H géiowon x° —5x =14 eivor 10oddvapn pe v eéicwon x (X —5) =14 . Ercion
Cnrape oxépateg Avoelg g elomong, cvumepaivovpe 011 0 X mpEmel vo efvat
Swapémg tov 14, Emopéveog Ba sivar xe{+1,+2,+7,£14}. Me Sokuiég
SMIGTOVOLLLE OTL 01 AcELS NG e€lomong etvat ot aképatot 7 Kat -2.
Awgopetikd, 0o propodoape va ypdyovpe v e€lc®on 6T LOPEN TPLOVILLO
x'=5x-14=0,pe a=1,p=-5y=-14,
omote eivar A =B* —4ay =81 kat ot pileg e eéiomong efvor x =7 1 x =-2.
211 GUVEYELL ETAVOVLE TNV OVIGMGOT] TOV GUGTILATOG
x—1 x*—1 x(x-1)
+ <
2 4
Enopévmg n {ntoduevn aképate AVGT TOL GUGTHUATOS Elvaln X =—2.

S2Xx-2+4x —l<x’ - x = 3x<3ox<1.

2. Avou o,f,y eivon mpaypatikoi apBpol, pe KatdAANAo Ywpiopo Twv Opwv NG

G€ OLLAOES, VO TOPUYOVTOTONGETE TNV TOPAGTUGT):
A _ (14 + 2(13[3"‘(12[32 _a2[32y2 _20.133'\{2 _B4Y2 _a272 +B2Y4
Avon
A — 0.4 +2GSB+aZB2 —C’.ZBZ 2 _20-[33?2 _B4 2 _U.Z'YZ +BZY4
((14 +2a’B+a’p’ ) ((x B*y* + 2ap’y* + By ) ((1272 —Bz"y“)
2(az+20,[3+B ) (az+2aB+Bz)—y2(a2—Bzyz)

(az +20~B+B )( 2 _Bzyz)_,yz (az _Bzyz)
(a2 )(a +20B+p° -7 ) [0.2 —(By)z}[(a+ﬁ)2—yz}
(a+PBy)(o—By)(a+p+y)(a+p-7).

3. No Avoete To ohoT !

X 4 x—-1 2 5
——]:— . _— =4
y 3

x
2 2 3y 3
Avon
1
Av Bécovpe — =W Kol ATOAENYOVLE TOPOVOLLOGTEG, TO COOTNUA YIVETOL:
y



X—8w=2 X =2+8w X=2+8w X =2+8w
= — =
Xx—4w =13 Xx=13+4w 2+8w=13+4w Sw—-4w=13-2

11
X=2+8-— x=2+2-11 X =24
X =2+8w
=S = =S 11 =S 11¢-
dw =11 11 W=— W=—
W=— 4 4

4

4
Apa 10 cOGTNLO £XEL LOVAOIKT] AVOT| (x, y) = (24, ﬁ]

4. Atveton woookerés Tpiyovo ABIT (AB = Al') kat to vyog tou AA. Ao tuydv
onueio E tov vywoug AA Bewpodpe gvbeio () mopdiinin omm BI. Tlave oty
evbela (g) Beswpodpe dVo dwapopetikd petald tovg onueic M,N €161 ®ote
EM =EN kot MB <MI'. Na armodeiEete 0T tar ev8Oypoppa tppate. MI ko NB
TEUVOVTOL TAVEO 6T0 DYog AA.

AY

Ta?p@oyo’wta piywva AAB kou AADT eivanl ico S10TL €QOVV TIG VROTEIVOLGEC
(AB=AI') ka1 dvo ofeiec ywvieg (I§ = f") ioec. Apa AB=AI", onhodn 1o A eivar
péco g BI'.

Ta tpiyova topa EAB kou EADT givatr opBoyovia kat £xovv t1g kaBeteg mhevpeg
toug ioeg (EA xowvn ko amd ™ mponyovpevn wotnta AB = AlN). Apa 1o tpiyova
etvan ioa, ondte B Egovv E, = E2 kat EB = EI.

Ao v TEAELTOAN 1GOTNTO YOVIOV, TPOKLITEL 1:33 =E . ot ot yovisg E3,E .

A

elval copmAnpopatikes tov icov yoviov E L E, .

A

Ta tplyova EMB kot ENT givarn ioa yuoti £xovv:
1. EM =EN (amo ta dedopéva g AcKNong).
2. EB=ET (and v wcomnta tov opboyoviov tpryoveov EAB kol EAT ).



3. ]::3 =E . (ocvpminpopotikés TV IOV Yoviov E, , ]:32 ).

Apa O éxouv MB = NI katr EMB = ENT .

To tplyova MNB kot MNT givon ica $10T1 £govv:
1. MN = MN (n mkevpa MN eivou Kown).
2. MB = NI" (a6 Vv w60t 1a tov tpryovev EMB kot ENI).

3. EMB = ENT (an6 ™mv ot TV Iprydvev EMB kou ENIT).
Apa Ba Exovv kow MIT=NB.

Ta tplyova téhog MBI™ kar NBI' givat ica yuati £xovv:
1. BI'=BI" (n mhevpd BI' eivon ko)
2. MB=NI (a6 v wooétrta tov tpryoveov EMB kot ENIT)

3. MBI'=MBE + EBI' = NI'E+ E['B=NI'B

Apa Ba £xouv kot ]:3;] = f‘l .

Av topa cvpPoricovpe pe T 1o onueio toung tov MI'kaw NB, og cuvdvaopo
Ue TV 100tnTO ]§l = fl , ovumepaivoope 6Tt  TA sivon 10 DYog 1OV 160GKEAODG

tpryovov TBIT, oniadn n TA eivon kéBetn mpog ™ BT 610 onueio A. Apa to onueio
T, Ba avikel 610 Hyog AA.



B" AYKEIOY

1. Av yia Tovg TPOyLOTIKOVS aplBLos X,VY,Z 10Y0DOVY 0L IGOTNTEG

Jxi—y—z=x-2
Yy —z—-x=y-2
JZi—x—-y=2z-2,

va amodeifete 0TL X +y+Z =6 Kot va mpocolopicete toug aplBpong X, v,z.

Avon

ATO T1G 6e00UEVES 1GOTNTEG TPOKVTTEL OTL TPEMEL VoL aAnBedovV 01 TEPLOPIGLOL:
X2, y2>2 kot z 22, Al Kot Ol TEPOPIGHOL X° 2 y+2Z, Y 2 Z+X Ko Z° = X +Y.
2N GLVEYEWL PE VYMOT] GTO TETPAY®VO TOV d00 PEADV TV dedopévoy eEl600EMY
Aappavoopue

X'—y-z=x" —4x+4 dx—y-z=4
V' —z-X=y —4y+4 S —x+4y-z=4¢, (1)
2 —x-y=2"—4z+4 —X—y+4z=4

amo T1S Omoieg pe Tpdobeomn katd PLEAN AopPavovpe: X+y+z2=6.
Ou aplBuoi x,y,z mpokdmtouv oand T1g e§l6moelS Tov cuotiuatog (1), av Tig
YPAYOLUE OTN HOPPT)
5x—(x+y+z):4 5x-6=4 x=2
5y—(x+y+z):4 < 5y—-6=4; > y=2,.
52—(X+y+z):4 5z-6=4 z=2
Awpopetikd, ov vrobécovue OTL pioe TOLAAYIOTOV OmO TIG OVIGOTNTEG
X222, y22 kol z=2 aAnbedel povov wg yviown avicotnto, £€6tw X > 2, TOTE UE
tpdcleon otV Kotd pEAT TpoKLMTEL OTL X+y+2Z> 6, mov &ivol dromo. Apa Oa
glvan x=y=z=2.

2. Atvetan oSuyavio tpiywvo ABIT kat ot kOkiot ¢, (A, AB) (pe kévipo to onpeio
A kot oktiva R, = AB) kau ¢, (A, Al') (pe kévtpo to onpeio A kot axtiva
R, =AI'). O xbkrog ¢, (A, AB) tépver tyyv evbeia BI' oto onueio E kat v gubeia
AB oto onueio A. O xokhog ¢, (A, Al') téuver nv evbeion BI' oto onpeio K xot

v evbeia A" oto onueio N.
a. No amodeiéete 011 10 TeTpdmicvpo AEKN eivorl opBoymvio.

B. Avto tpiyovo ABI givat ioookehég ue TA =T'B ka ['=30°, va amodeilete
ot 1o tetpdmievpo AEKN eivar tetpdymvo.

Avon



a. H BA (und v kotookeun) sivor duapetpog tov kKokiov ¢, (A, AB), omote A

glvon o péco tov BA ko BEA =90°.
H I'N (amd v kataokevn) eival otdperpog tov kKokAov ¢, (A, AlN), ondte A eivan

10 pEco tov I'N ko KN =90°.

ATO TIC TPONYOVUEVEC TUPUTNPNGELS cuumepaivovpe OtL To teTtpanievpo NAI'B
elval TopoAANAOYPUpLLO, YIOTL O SLoY®VIES TOV dLyoTopovVTaL, omote NA =//BI .

An6 v wbémra BEA =TKN =90° mpoximtst 6t o1 subsisc NK kon AE givon
Kabetec mpog v gvbeia BT, ondte Oa elvar NK //AE .

ATO TIG TPONYOVUEVEG TTAPUAANAIES cuumepaivovpe OTL To TeTpamicvpo AEKN
etvol TopoAANAOYPUppIO Kol amd TNV 160TNTe BEA =TKN =90° KOTUAYOVUE GTO
ot to tetpdnicvpo AEKN eivar opBoywvio.

€,(AAT)

c,(A,AB)

Tympa 5

B. 10 opboymvio tpiywvo NKI 1oyvet ['=30°, onote N kaBetn TALLPA amEVOVTL
omd ) yovia I' Ba toovtat pe 1o piceo g vroteivovsas. Apo Ba yovpe

KN:%:A]‘:BF,

omote, Moym ¢ wotntag NA = BIN, cvurepaivoupe 6tt KN = NA, dniadn dvo
dradoykég mhevpés tov opoymviov AEKN eivan iceg, ondte avtod eivan teTpdywvo.

3. Av ywa toug OeTikoUg mpaypatikovg aplfuovg X,y oyvel O0TL X+y=4, va
amnooeigete OtL:

(2x+l) +(2y+l)
X y

>25.

[1ote 1oydeL n oo TO;

Avon
Apxkel va amodeiéovpe OTu:



2 2
4% +4x +1 +4y +4y+1 >
X y

7 apKei: 4(x+y)+8+(l+lJ225
Xy

25

, A |
napket: —+—2=1.
Xy
H tehevtaia avicdtnto propel va mporkdyel pe d1depopoug tporovs. 'Evac amod

oVTONG £ival LEGM TNG GYEONS

(x+y)(1+ljz 4,

XY

av Oécovue X +y =4, 1 omoic aAnBevet yroti

(x+y){i+1J=2+(§+XJ22+2. /E.X _4.
Xy y X y X

H wcomto woyberyio x=y=2.
Al0QOpPETIKA, CpKEL VA YPAYOLLLE

l+lzl®x+y
Xy Xy

< (x —2)2 >0, mov oyveL.

21@xy$4©x(4—x)$4<:>X2—4X+420

Yty tedevtaio oxéon N 6ot TO WYLEL Yoo X =y =2, omote Kot 1 {nTodpevn
oyxéon ainbevel g lodéTMTA YL X =y =2.

4. Aivetw opBoyovio tpiyovo ABI (A =90°) kat éot® E to péoo g
dyyotopov BA . H gpantopévn tov mepryeypoppévon kKikiov tov tpryovov AEB oto
onueio A téuver v evbeio. BI' 610 onueio M . Na anodeiEete 6T1 1 evbeio ME kot
1 O10TONOG NG YOVIOG T, TEUVOVTOL TAV® GTOV TEPLYEYPOLUEVO KUKAO TOV TPLYMVOL
ABI.

Avon
Eneidn E eivan 1o péoo g vroteivovsag BA  tov opBoywviov tpryovov ABA,
Oa woyvet




Lynpo 6
EA=EB. Apo 10 onueio E oavrker omn pecokdbetn g mievpds AB kot

~

A =B, =

1
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Enreidn n BA eivon diyotopog e yoviog B, 6a woyver B, =B, =— ka1 agov

N | T

~

Al = f}l = ? , KOTAANYOLLE GTNV 160N T A, = f32 =§. Apan I'B elvon epamtopevn

GTOV TePLYEYPOUUEVO KOKAO Tov Tprywvov AEB kou katd cuvvénewn MA =MB,
onAaon to onueio M avnkel otn pecokadetn g misvpdg AB.

270 1010 GUUTEPAGLLO LTOPOVUE VO KATAANEOVE ¢ £ENG:
. . B R
Ot yovieg MAE xat B, =5 givan kon ot 0vo oeieg kaw 1 MAE givan yovia

A

xopdng — epomtopévng, evdd - B, =— elvar eyyeypappévn oto 1o AE tou

o | T

~

mePLyEYpaLEVOD KOKAOL Tov Tptydvov AEB. Enopévog Ba eivan MAE =§, ondtE

MAB =B kat 10 tpiyovo AMB eivat icookeréc pe MA = MB, dnhadn to onpeio M
aVNKEL 6T pecokdbetn g mhevpdc AB.

To onueio M egivan o péco g vroteivovosog BIN, ondte elvar to kévipo tov
TEPLYEYPOULEVOL KOKAOL TOL Tprymvouv ABI .

Tehkd n ME eivon 1 pecokdBetn e mhevpds AB, omote Bo Siépyetol and to

péco K tov 16E0v AB, amd 10 omolo d1épyetan Ko 1 dtyoTOUOG NG Yoviag I.



I'" AYKEIOY

1. No AvbBel otovg mpaypatikovg apifpoie 1 eéicmon
2 3 2 3 2 3
(2X +3x+1) —(x +3x+2) = 7(x —1) .

Aven (1% tpodmog)
Av0écovpe a=2x"+3x+1, b=x"+3x+2,16te a—b=x" -1 ka1 1 e&icoon
yiveto:
213—b3=7'(a—b)3<:>(21—b)(212—i-ab+b2):’}"(a—b)3

& (a—b)(a’ +ab+b*~7a’ +14ab—7b*) =0
& —(a—b)(6a”~15ab+6b’ ) =0
<a-b=01M2a’-5ab+2b> =0
<a=bna=2bn 2a=>b
&SxP=1=01M -3x-3=0 7 3x*+3x=0
Sx=-lnNx=11x=-17x=0nx=-1
< x=—1(tpumin pila) x=0Mx=1.

2% tpémog
[MTapatnpoldpe 0TI Ko 6TOVG TPELS Opovg TV S0 HeAmV NG e&lowaong vrdpyel o

KOWOC Topdyovtog (X + 1)3 , omote 1 e&icwon etval wwodHvaun pe v e&icwon
(x+1y’ [(2;( +1) —(x+2) - 7(x _1)3} =0 x =—1(tpumhiy pila)
N 8x  +12x* +6x+1—-x' —6x" —12x -8 —7x’ +21x* -21x+7=0
o x =—1(tpmhq pila) § 27x° —=27x =0
S x=—1(tpmAq pila) M x=01 x=1.

2. Aivetan o&uyavio tpiyowvo ABIT. To vyog tov AA Tépvel ToV mepyeypoapUEVO
KUKAO GTO onueio Z Kol 0 mEPLYEYPOUUEVOS KUKAOG ToV Tprywvov BAZ tépver v
gvbeio AB oto onueio E. Av n gubela EA tépver v egubeic AT oto K ko
evbeia ZK v BI' oto onueio A, va omooeilete 011 0 onueio A eivat to pHéso Tov
evBoypaupov Tuuatog BA .

Avon
Amno 10 gyyeypappévo tetpdrievpo ABZIT Exovpe: ]§l = ﬁ + f”z .

Amo 10 gyyeypappévo tetpanievpo ABAZE &yovpe: B, =A,.



Zympo 7

~ ~

Amo T1c OO0 TPONYOVUEVES LOOTNTES YWOVIDV TPOKVNTEL A = fl +1I,, ondte 0
tetpanievpo AKI'Z eivon eyypayipo. Apa f“l = 22.
ATo to gyyeypappévo tetpanievpo ABZIT Eyovple: Zl = fl

Amo Tig 000 TElELTAIES 100TNTEG EYOVLE: 21 = 22, dniadn oto tpiyovo BZA n
ZA gtvor Dyog Kot dotopoc.

3. Ze toupvoud Tévig cuppetéyovy 2T, omov m BeTikdc aképatog, abintég ot
onoiotl £youv Pabuoroyndel kot kKatatayel avdroyo pe Ty YeViKOTEPT EMIOOGT TOVG.
To tovpvovd dSelayeton oe “yopouvs’. Xtov mpmdTO “yOpo” 0 mpwtog 0OANTNg
ayoviletor pe tov teAevTaio abAnt, o de0TEPOg oywVILETUL LE TOV TPOTEAELTOIO Ka
n owowacio cvveyiletor péypt va ayoviotodv orot ot abintéc. Ov vikntég tov
TPOTOL “yupov” KOTATAGoOVTOL Cova Kol GUUUETEYOVY GTOV 0g0TeEpO  “yOpo”
axorovBovTag avaroyn dwdikacic pe avtny Tov TpOToL “youpov”. H dwwdikacio
cuveyiletal péyxpt va avaknpuytel o tpotabintic. Xe Kabe viknty tov IpOTov YyHpov
dtvovran 10 Babuoi, og kdbe viknt oL devTEPOL YOpOL divovion 20 Pabpoi, e kKabe
VKNt TOL TpiTov Yupov divovior 30 Pabpoi KAix.

a. Av 0 DeTIKOG aKEPOIIOG M EIVOL TOAAOTAAGLO TOV 3, va amodEiEETE OTL TO

GLVOAKO TAN00G TV aydvey ival ToAlaTAidclo tov 7.
B. Av o mpwtadintg cvykévipwoe cuvolikd 210 Babupovg, va Ppebei o apBpog
TV aOANTOV 1OV GUUUETE V.

AY

Aatgn MV ovaAvon Tov Kovovev Sesoywyng ToOv TOVPVOLO HTOPOVME V.
GUUTEPAVOVLLE TO TOUPUKATE:

Yo 1° y0po ocvppetégovv 2™ afintéc, yivoviaw 2™ aydveg Kot
avoknpuscovral 2™ VIKNTéG.



Y10 2° yOpo ovupetéyouv 2™ abintéc, yivovion 2™ aydveg kot
ovaknpoocovrar 2™ vikntéc.

Yo 3° yopo ovppetégovv 2™ afintég, yivoviar 2 aymVES Kot
avoknpuscovial 2™ vikntéc kat axorovddviag avdroyn dadikacio 6to m® yopo
Bpickovpe 6TL cuppetéyovy 2™ ™ =2' =2 abintég, yivetar 2™ =2 =1 oydvag
Kot ovaknpvocstar 2™ " =2 =1 viknTic.

ATO ta TPOMNYOVUEVO, GUUTEPUIVOVLE OTL:

Tuvolkd yivovrar m “yopor” kon 2™ + 277 42" 4. 4 24+1=2" —1 aydvec.

YT0VG VTOAOYIGHOVG YPNGILOTOLOVME TV TAVTOTNTO:

0" —l=(o—-1)a"" +a" > ++a+l).

a. Av 1opa 0 BeTIKOG aképalog m elvatl ToAdamidsio tov 3, tote m =3k, 6nov

k Betucog axképatog, Ko 10 GUVOAMKO TANB0G TV ayOVEOV YPOaPETUL:
k

2" -1=2%—1=(2°) —1=8"-1=8-DE ' +8 7+ +1) =7Tn,

omov n OeTIKOC OKEPALOC.
B. O mpotabintg £xet maifel kol 6Tovg m yvpoug, ondte ot Paduoi mwov Oo
GUYKEVIPMOOEL ivatL:

10+20+30+---4+(m-10)=10(1+2+3+---+m)=10-

m-3

Msz(m+l).

Apa wpoxkimtel | e&lowon:
Sm(m+1)=210 m(m+1)=42<m=6,

dAad cvppeteiyav 2° = 64 adintéc.

4. M evbeio epamtetor twv KokAwv ¢, =(0,,r) km c,=(0,,r,) ot
dwakekpipéva onpeic A kot B avtistoiywe. Av to M eivar kowo onpeio twv ¢,,c,

KOl W6YVEL I, <T,, va omodei&ete 011 MA <MB.

Avon

MO,A MO,B
Eivor MA =2, -nu[ 2‘ J kot MB = 2r, -m{ 22 ],om’)'re

M 1
VA n-nu{]
= J (1)

[\




A

A

H yovia 1G0VTOL TAVTOTE [E [0 Ao TIS 000 YwVvieg vo g opdng MA

Kot e epantopévns AB, kot emedn awtec ot 600 elval TOPUTANPOUATIKES LETAED

TOUG, TO Muitove Kol Tov Tpiov Yoviov glivol ica. Kabog MAB giva L omd TIg
yovieg vro g yopdng MA ke g epamtopévng  AB Ba éyoupe

n”[MolAj = nu(MAB) . Opoimg, woydet ot nu( M(Z)‘A] = qu(MEA) Kot n oxéon

2

(1) yphoetan
MA _ 1 -n(MAB)
MB r,-qu(MBA)

(2)

nu(MAB) _ MB
nu(MBA) MA’

Amo to Beopnpo nuitovev oto piyovo MAB £yovpe OTOTE N

oyéon (2) diver

2
MA _x-MB :>(MAJ =l 1> MA<MB.
MB r,-MA MB T,

Inpeioon

H mponyoduevn Adon a@opd TEUVOLEVOLS KUKAOLG, OAAML Kol  KOKAOULG
EQUTTOUEVOLS EEMTEPIKAL.

To onueic A,B,M mdvtote onpovpyodv tpiywvo, apovd ta A,B  sivan
Slokekppéve. omd v vrobeon, kot 1o M dev pumopel va tanTioTel pe Kavéva amd to
A,B (ogpov ce dwpopetik| mepintwon 1 gubeic AB Oa giye pe kdmoov amd touvg
doopévoug KOKAOUG 000 TOLAGYIGTOV KOowd ompeia kot oev Ba Mtav epamrTopévn
TOV).
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