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IIpoAoyog
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KegpaAaw 1

Efiowocig 1°Y Badpov

Mua e§iowon mg popong a - x + S = 0 pe a # 0 ovopddetar egiowon 1°° Babpou pe
dyveoto x Kat ouviedeotés a, . H e§iowon auty éxet povadikr) Avon x = —[3/a.

Av a = 0 xat 8 # 0 t0te éxoupe v e&iowon 0 - x + F = 0, n ornoia sivat aduvarn.

Av a = 0 ka1 § = 0 16te €xoupe v e&iowon 0 - x + 0 = 0, n oroia sivat aopiotn, &nAadn
€XEl Auon KABe mpaypatiko aplfpo.

IMapadewypa 1. Na Avoete TG APAKATR ESLOOOETG:
A3rx—5=z+9 P3r—-2)+2r=5x-3 y22xr—-3=2x+1)-5

Avon. a) Xepidoupe yvOotoug Kal ayveOotoug 0poug, KAVOUHE avay®yr] OPol®V 0pav Katl
TeA1KA S1alpoupe Pe T0 OUVIEAEDTT] TOU AYVOOTOU.

r—5=r+93r—2r=9+02r=142="T.
B) Erme16n n e€iowon mepiéxetl mapévOeon Sekivape pe ty aralowdr) tng. Emopéveg:
3(x—2)+2r=5r—-33r—6+2r=0br—-33r+2r—br=-3+6<0r=3

ou eivat aduvatn.
y) 'Onwg kat otV e§iowor 1ou (B) epwinpatog Sekivape pe v arnaloidr) mg rapeveeong.

2t —3=2x+1)-5&2r—-3=20+2-5&2r—-2r=2-54+3&02x=0
rou eivat aopiotr, dnAadr) n e§lowon £xel Avon KAOe paypatko apopo.

IMapadewypa 2. Na AUOETE TG IAPAKATR ECIONOETG:

a)3x—1_2—:c T —3x—|—5_1:—4 y)2—(£—4>:£

-2 _1 —
2 4 6 P) 3 2 2 3

Avon. a) Enedr) oy efionon auvt) spgavidoviat kKAdopata, SeKvape pe analowpn
rtapovopaoctev (moAdarmiaociadoupe kat ta §vo péAn g eSiowong pe to EKII tov napo-

VO aot®v).

3r—1 2—x2 =z 3r—1 2—=x T
- Y 1e12. . :12-(——1)
2 i 6 7 ( 2 1 ) <

7



8 KE®ANAIO 1. EEIZQIEIX 1°Y BAOGMOY

3z —1 2 —
x 19 x
2 4

187 -6—-6+3rx=2r—-12 18 +3v—2r=—-124+6+6< 192 =0& 2 =0.

12 :12%—12-1(:)6(333—1)—3(2—:1:):235—12(:)

B) Zinv mepintoon mou €XoUpe 100TNTa KAAOPAT®V PITOPOUHE EKTOG ATTO TV ATAAolpn
IAPOVORACT®V va aSloIor)couEe Kat v Xlaoti ididtnta, dnAadr) v wwoduvapia:

% - % o ad =By, epooov B,8 % 0.
Enopévag
-3 D —4 22
l;_ :x2 <:>2(—3£B—|-5):3(ZL‘—4)<:>—6$+1O:3£L'—12<=>:L‘:5.
y) Av éxoupe kKAaopata Kat napevOEoelg ouvhOmg SeKvaie pe analoidr) mapevoOEoewmv.
2-(5-4)=206-2=2666-6- -6 36320 5
— —_ = — _—— = — . — . — = . — — O = 4LX xr = —.
2 3 2 3 2 3 5

IMapadewypa 3. Na Avoete v ediowon:
r—2 x—-3 -4 r—-14 x-13 x-12
4 T 1 2 T3 1
Avon. TIpopavmg pia arnaloidr] apovopactov oty e§iowon autr) 9a odnyouoe o apa
roAAég mpagetg. [apatmpoupe ot 2 + 14 = 16, 3+ 13 = 16 kar 4 + 12 = 16. H e§iowon
ypagetal 1ooduvapa

x—16+14+x—16+13+x—16—|—12 r—16+2 zz-16+3 z-—-16+14

14 13 12 2 + 3 + 4
xr — 16 1 xr — 16 1 xr — 16 _:U—16 r — 16 xr — 16

1= 1
7 R TR R T

(ko) (54

Enebny 1/14 < 1/2, 1/13 < 1/3 xa1 1/12 < 1/4, 10 mepiexdpevo g aykuAng eivat
apvnukog aplOpog, dpa kat pn pndevikog. Xuvenwg 1 tedeutaia ediowon ypagetat
oobuvapa r — 16 = 0 & = = 16.

+1<

IMapadewypa 4. Na AUoeTe ©G IPOG p TOV TUIO G PUCIKHAG ITOU AKOAOUDEL:

Avon. Epyaldpacte 0riwg otig urolotreg patoBadpieg e§10moelg Yempwviag ©g Ayvaoto
10 p. Ta unddowna ypdppata raiouv tov poAo yveotmv otabepav apbpev. Enopévag

p-l p-l A-R
g — A‘ :A.— A- = . = .
R " < AR T & R=p-lsp ;

Zinv napandve Auon npodpaveg dewprjoape ot ot apiBpoi A kat [ eivat pn pndevikoi.



IMMapadeypa 5. Na AUoete v APAKATE £§1000T] 1€ AYVOOTO T KAl IIAPAHETPO A :
Nz — 4\ = 9z + 12.

Avon. Apyikd xopidoupe yvootoug, ayvootoug Kal Iapayovioroloupe ta dUo péAn g
elowong.

MNr—dA=97+ 12 Nr— 92 =12+4 & (A = 3)(A +3)z = 4(\ + 3).
Z1n ouvéxela BPioKOUE yla 1oleg TIHEG Tou A pndevidetal 0 CUVIEAEOTT TOU AyVOOTOU.
A=3)(A+3)=02-3=0A+3=0& ) A=31n)=-3.

TeMKkd H10KPIVOUPE TIEPUTIMOELS Y1d TV TIAPAPETPO A €101 WOTE va pnv undevidetat fj va
pndevidetal o ouvieAeotr)g TOU AYVOOTOU.
Av )\ # 3 kat A # —3 wte (A — 3)(A + 3) # 0, ordte

40+3) 4
A=3)(A+3) A=-3

Av \ = 3 10t éxoupe (3 —3)(3 + 3)z = 4(3 + 3) & 0x = 24, rou eivat aduvarn.
Av A = —3 tote éxoupe (—3 — 3)(—3+3)z = 4(—3+ 3) < 0x = 0, n ornoia aAnBevel yia
KABe mpaypatnko aptbpo.

Hapadsiypa 6. Oswpoupe myv e&iowon (A —2)x — (1 —3\)x = 5+ 2, pe dyveooto  kat
rapapetpo A. Na Bpeite v tpr) tou A ©ote o apiBuog —2 va sivat Avon g eiowong.
Avon. O apBpog —2 eivatl Avon g e§iomong av kat povo av v eraldndevet, Sndadr)
(A=2)(=2)—(1-3XN)(=2) =542\ & —2A+4+2-6A =542\ & —10A = -1 & A = 1—10
IMapadewypa 7. Ze éva kptpto ag§loddynong pe 20 epatr)oetg MOAAAmANG erAoyng Kabe
owmotn anavinon Padpodoyeital pe 5 povadeg, yia kabe AavBaopévn andvinon apaipet-
tat 1 povada, eve av oe karola gpwtnon v 600el kArola andvinon oute divoviatl oute
agpaipouvtal povadeg. O IMNwpyog dev £dwoe KATIOM ATIAVINOT O 3 EPWINOEIS KAl TIPE
OTO RP1INP10 auto 61 povadeg. Le O0OEG EPWTOELG ATIAVINOE OWOTA;

Avon. Zta mpoBArjpata oupBoAiloupe pe x to {nroupevo, ypdgdoupe cupdeva pe ta
debopéva pia e€iowon n oroia meptypd@et 1o mPoBANpa KAl ot CUVEXELD AUVOUNE TV
eClowon auty. EAéyxoupe oto tédog av n Auorn) rou Bprkape eival arnodektr).

~10 ouykekplpévo poBAnpa cupBolidoupie pe z 10 ANO0G TV COOTWV ATIAVIIOE®V TOU
Topyou. Tote 1o mAnBog twv AavBaopévev anaviroewv eivat 20 —xz — 3 = 17— 2. O
Topyog maipvel = - 5 povadeg yia 11§ o0otég anaviroelg kat xavet (17 — z) - 1 yua ug
AavBaopéveg. Apa MPOKUITIEL 1] £§1000T)

br —1(17T—z) =61 < 5z — 17T+ x =61 & 62 = 718 & x = 13.



10 KE®ANAIO 1. EEIZQIEIX 1°Y BAOGMOY

H Avon x = 13 ovpowva pe ta dedopéva tou poBAnpatog eivat arodextn. (IMa mapd-
detypa Sev 9a dexopaotav wg Avorn €va euUOIKO peyadutepo tou 20.)

Aok1noeig yia Auon
1. Na Avosete TG £§1000e1G:
aA2x—5=9 B)3(r—-2)=1-2(x—-4) y23-42)+1=7-8z 8 2(l—z)=3-2z

2. Na Auvoete UG €§1000e1G:

12 1 dr—1 z-1
q):”;r —%:x—zl 3)4(:” —f)—fzgﬂ p2=-_2

3. Na Auoete v edlowon:

x—11+x—13+x—15 x—89+x—87+x—85
89 87 85 11 13 15

4. Na Auoete T0UG TAPAKAT® TUTIOUS @G 1pog R, a, R kat m avtiotowya:

2 1 1 1 mnkE

v
Fem’ V= V(1 + af S N L
aff=mp B ol+al) M p=ptqp OI=rp o

5. Na Auoete TG apakdat® e§1000e1g yla tig Sidpopeg Tpég tng rapapétpou A € R :
a)(A—Dz =X\ —)\ B) ()\2—2/\)x:/\2—3)\+2 V) A2z — 2\ = 252 + 10
6. Na Avoete TG AapaKAt® e§1000e1§ yia TG S1dPpopeg THEG TV Tapapétpev A, 4 € R :
@ A—pz =X = B (A-2p)z+p=-3 x+5 v (A =2+ p°) z+Ip =\

7. @cwpoupe v etiowon (A +5)z — 2(z — 3\) = 6 — \, pe Ayvwoto T Katl apdapetpo A.
Na Bpeite Vv Tar) 10U A oote 0 apOpog 3 va eivat Auon g e§iowong.

8. O l'wpyog d1aBaoe éva BiBAio 300 oedidwv o 4 nuépeg. Kabe pépa di1aBade 10 osAibeg
TIEPIO0OTEPES ATIO TV IIponyoupevy). I1ooeg oedibeg H1aBaoe v mpot pépa;

9. Ayodpaoce KAMo10G £€va oadovi TIou artotedeital amno tpelg moAubpoveg, Eva Tpanedl Kat
éva kavarneé kat mirpwoe 1470€. Av pia moAubpdva kootidet 600 To TpArEdl Katl 0 Kavareg
Kootidel 600 3 TIoAUBpoOVEG, va Bpeite OG0 Kootidel kKABe TTOAUOpPOVA KAl TTIOCO KOOTi{el O
KAVATTEG.

10. A6 toug pabntég plag tagng, ot piooi rnyaivouv oto oxoAeio pe ta modia, to
1/3 autov xpnotporotei modnAato kat t€ooeptg pabntég Xpnotponoovy 10 Aeadopeio.
[Toooug pabntég éxet n té&n aurr;
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11. 'Evag natépag eivat 43 €tov Kat 0 yog tou 12 etdv. Metd anod néoa £ 1 nAikia
Tou natépa da eivat pumAdola ano v nAkia ToU ylou Tou;

12. 'Evag 6dokalog £dwoe o €va pabntr] Tou va TpooBEcet Tpelg H1a80X1KOUG PUOIKOUG
apBpoug. O pabning Bprke arnotédeopa 103. Anavinoe omotd 1 OXL;

13. M Bpuon uropet va yepiost pia adeia de€apevr) oe 8 opeg, pia AAAn oe 4 Opeg,
eVQ pia tpitn Bpuon propet va v adeldoet otav eivatl yepdtn) oe 6 wpeg. Xe IO0EG WPES
9a yepioet n 6e€apevn, av eivat adeta kat avoi§oupie TautoXpova Kat Tig Tpelg PpuUoeg;

14. O TI'wpyog eypaye éva dynPplo puolko apBpo tou oroiou 10 Ynoio twv dekddwv
etvat 1prAdoto anod to Yyneio twv povadev. Av adda§oupe ) 9€on tov PnPpiov PoKUITEL
ap1Opog pikpodtepog katd 36. ITotog eivat o apBpog nmou eypaye o Mwpyog;

15. 'Exoupe éva StdAupa 50 ml niepiekukotnrag 6% oe owvénveupa. IMdéoa ml owvortveu-
patog mpénet va npooBécoupe oto S1dAupa auto, MOTE va ITAPOUHE £vd VEO TIEPIEKTIKO-
mrag 20% oe owoénveupa;

16. Auvo nodrAata A kat B aréyouv petadu toug 3 km. Eekivouv tautdxpova va Kivouv-
Tat eubuypappa mpog v idia kateubuvon ano 1o A nipog 1o B pe otabepég taxutnteg 20
km/h kat 15 km/h avtiototxa. Na Bpeite mooa x1Aopetpa 9a £xetl diavuoet 10 A PEXPL
va @taocet 10 B.
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KEPAAAIO 1.

EEIZQXEIX 1°Y BAOGMOY



Kepalaio 2

Efiowocig 2°Y Badpov

Mua e€iowon g popdng a - 22 + 8- x + v = 0 pe a # 0 ovopaletat e€iowon 2°° Baduou
HE AYVROTo  Kal ouviedeotég a, 5 kat . Ovopddoupe diakpivouoa tng e§l00ong autr|g
1V IapAactaon

A = B* — dar.

e Av A > 0, n e§iowon €xel §Uo pileg avioeg, Tig

e Av A =0, n etlowon éxet pia Sudy pida, v = = —[/2a.
e Av A < 0, n egiowon sivat aduvatn oto R.

Av 1 efiooon a - 22 + B-x + v = 0 pe a # 0, éxel pideg 71, T2 TOTE TO AOPOIOPA KAl TO
Ywopevo tov piéov g divetat amno toug turoug tou Vieta:

- 7
X1+ Xy = —— Kat €1 Ty = —.
a a

IMapadewypa 8. Na AUoete TG MAPAKATE ECI0OOENG:
)32 —Tx+2=0 B)x2:6—x y)x2—4x+4:0 82—z +3=0

Avon. a) Bpiokoupe ripota ) diakpivouoa tng e&iowong. ‘Exoupe A = (=7)2—4-3-2 =
25. H e€iowon €xet 6Uo pileg avioeg, TG
—(=7)£v25 T+£5 o1

—op -
2.3 6 N3

T12 =
B) Metagépoupe apXiKa 0AOUG TOUG OPOUG OTO TPAOTO HEAOG KAt 1 e§lowon ypdagetat
ooduvaua

2?24+x—6=0.

13



14 KE®ANAIO 2. EEIZQIEIEX 2°Y BAOGMOY

‘Exoupe A =12 — 4 -1 (—6) = 25. H e§iowon éxe1 6Uo pideg dvioeg, TG
~14+v25 145

= = =-3n2.
12 21 2 1
y) Exoupe A = (—4)2 —4-1-4 = 0. Zuvendg 1 e&iowon éxet pia dumdr pida, tv
—(—4
e )
2-1

8) Exoupe A = (—1)2 —4-1-3 = —11 < 0. Zuvenog 1 efiowon etvat aduvarn oto R.
IMapadewypa 9. Na Avoete 11§ MAPAKATR ESL0OOENG:

a2z —-1)(z+3)=0 B22?-92=0 y2°-9=0 8&2*+3=0
Avon. a) Mrnopoupe va XpnotHoIow)|C0UHE TV ETMPEPLOTIKI 1810TTa, va KAVOUHE TG

pdgelg Kat va Avcoupe v deutepoBabuia e§iowon nou Sa npoxkvyetl. Ermnedr) 66
gxoupe €va ywopevo oo pe 0, elvat o eUKOAO va pyacTtoUlE ®G eENG:

1
(2x—1)(x+3):O<:>21:—1:Or']a:+320<:>x:§ﬁx:—3.

B) Mropoupe va ypdwoupe v e&ionon 222 — 92 + 0 = 0 Kat va Xpnotponoijooups 1o
YV®OTO TUTT0, OP®G ITI0 €UKOAO £ival va epyactoupe pe napayoviomnoinon. 'Exoupe
2:702—9:17:O<:):U(2x—9):0(:)3::Or']2$—9:0<:)x:0r']x:g.
y) 'Exoupe
?-9=0&(-3)(r+3)=01r-3=0n2+3=02r=3n1r=-3.
8) Enedry 22 > 0 énetat 6t 22 + 3 > 0, onote 1 e€iowon 22 4 3 = 0 eivat aduvatn oto R.
IMapadewypa 10. Na Avoete 11§ MAPAKAT® £§10WOELG:
@z — (V3+V2x+vV6=0 B)z>—201624+2015=0 ) 2z% — 99z —99° =0
Avon. a) H e§lowon ypdgetat 1coduvapa
22 —V3r—V2r+V2V3 =02 —-V3) - V2@ —-V3) =0 (- V3)(z —v2) =0
<:>:U—\/§:0ﬁx—\/§zo<:>x:\/§f]x:\/§.
B) H e&lowon ypagetatl iwooduvapa
2% — 20152 — 2 + 2015 = 0 < 2(x — 2015) — (z — 2015) = 0 < (x — 2015)(z — 1) =0
Sr—-2015=0nr—-1=0&2=2015n2z=1.
y) H e§iowon ypdoetal 10o6Uuvapa
22— 997 + 2% — 992 = 0 < 2(x — 99) + (2 — 99)(x +99) = 0 & (v — 99)(2z + 99) = 0
99

<:>:1:—99:0f]21:+99:0<:>a::991']x:—?.
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IMapadewypa 11. Na Avoete 11§ MAPAKAT® £§10WOELG:

a(x—=2)(z+3)=2z—-1)(x+1) B -
Avon. a) H e&§lowon ypdgetatl 1ooduvapa
P43 —20-6=20"+2r—r -1’ +r—-6=22"+r—-1<22+5=0.

H tedevtaia eivat aduvatn oto R, agpou 22 4+ 5 > 0.
B) IMoAAarAdaoiddoupe kat ta 6o péAn pe 12 kat n e§iowon ypdgetat wooduvapa

6(z> —2) —4(z—1)=6(z> -3z +1) +3(2* - 1) < 62> — 10z + 4 = 92° — 18z + 3

32 —8r—1=0.

H &iakpivouoa tng tedevtaiag &iowong eivat A = (—=8)2 —4-3-(=1) = 76 > 0. H
eClonon €xel 6Uo pileg avioeg, TG

8++76 44++/19
T2 = 6 = 3 .

Mapadsiypa 12. OcwpoUjie TG MAPAKATR E§LOOOELS PE AYVOOTO T KAl IIAPAPETPO a.
?—(a—4r+3-a=0 (1) Kat ar* —az+2=0 (2)

a) Na 8eifete 611 ) (1) €xer Avon oto R, yia orowadrrote tur) tng mApap€rpou a. Zin
OUVEXELA va AUOETE TV 61000 AUTH.

B) Na deiete o ) (2) eivar aduvartn oto R, yia orowadnrmote tpt] g mapapeIpou a.
Avon. a) H e&§iowon £xet Avon oto R av A > 0. Ipaypau

A=(a—4)?—-4B3—a)=a>—8a+16—12+4a=a®>—4a+4 = (a—2)*>0.
H eSiowon éxel dUo pileg (Avioeg av a # 2 kat ioeg av a = 2) ug

—4+ —2)? —4+(a—2
551,2:& 2(a ) _ 2(& ):a—3f]—1.

B) Av a = 0, tote 11 (2) Siver 2 = 0 xkat mpoPpavaeg eivat aduvartn. Av a # 0, tdte n (2) eivat
deutepoBadpia kat apkei va 6eioupe 61t A < 0. IMpaypat éxoupe

A=(—a)*—4-a*2=a*—-8d®>=—-Ta* <0.

Hapadewypa 13. Ava, 3,7y € Rpea+ B+ =0 xat a® + 2+ +* > 0, va Avoete v

e€loworn
37° —2¢/ad3 + B3+ 32 + afBy = 0.
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Avon. Enedny a + 8+ v = 0 9a eivatr a® + 32 + v3 = 3aB~. H efiowon éxel Siakpivouca

2 “
A= (—2 a3—|—ﬁ3—|—73> —4-3-a,67:4(a3+53+73—3a57) =4-0=0.
Yuvenwg n e§iowon £xel pia Sumdn pida, v
V@B /3aBy
B 3 3
IMapadewypa 14. Na Avoete yia TG S1adPopeg THEG TG ITAPAUETIPOU A )V €E10KOT
2% —dx + A =0.

Avon. H efiowon éxet diaxkpivouoa A = (—4)? —4-2- X\ = 16 — 8\. Awaxpivoupe Tig
MEPITIOOETG:
Av A >0< )\ <2, t10te n egiowon €xel 6Uo pileg avioeg, TG

AvA =0 \=2,tde n s§10coon £xel pia 611'[)m pida, tnvr = — )/4 = 1.
Av A <0< X > 2, 101e n edlowon eivat abuvaty oto R.

IMapadewypa 15. Xe pia yopt) KaBe KAAEOPEVOG TOOUYKPLOE TO IOTHPL TOU PE KAOe
€vav aro toug uroloroug Kadeopévoug. Akouotnkav 36 toouykpiopata. ITocot nrav
01 KAAEOUEVOL;
Avon. Ovopdaloupe x 1o mANOog twv Kadeopévav. Kdabe kadeopévog toouykpidet 1o
ot pt tou pe x — 1 kadeopévoug. ‘Otav o KaAeopévog A TOOUYKPIOEL TO TTOTH)Pt TOU e
tov B, tautdxpova £xel toouykpioet kat o B 1o motpt tou pe tov A. Zuvenog 1o rmAn0og
TOV TOOUYKPLOPATOV £lvat
z(z —1)
2

agou oto ywvopevo x(x — 1) kabe toouykrplopa éxet petpnOei Vo Popég. Tuvernag £xoupe
v egiowon

z(x —1)

2

Avvovtag v tedeutaia Bpiokoupe z = 9 1 ¢ = —8. Askn eivat pévo n x = 9, apou 10
z elvatl uotkog aplOpog.

=36 22— —72=0.

IMapadewypa 16. Na Bpeite dUo mpaypatuxkoug api®poug pe dbpotopa 9 kat yvopevo
—22.

Avon. Enedr) 1o dBpotopa tov apOpev eivat 9, av x eivatl o évag aptdpog tote o aAdog
etvat 9 — x. AkOpn 1o yivopevo tov aplbpweyv eivat —22 orote ImPOoKUITIEL 1] £§1000T)

2(9—12)=-22¢ —2+97+22=0.

Auvoviag v tedeutaia e§iowon Bpiokoupe © = 11 orote 9 —x = —2 1) ¢ = —2 onote
9 — x = 11. Enopéveg os kabBe niepintoon ot {nrovpevotl apiBpoti eivat o 11 kat o —2.
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IMapadewypa 17. Na Bpeite pua SeutepoBabpia edionon, n oroia va éxet pideg toug
apdpoug 1/4 xat 1/5.
Avon. Mia tétowa e€iowon eivat n)

1 1 s, x x 1 9
S — —— | = _—— 4 — = 2 — 1=0.
(x 4) <x 5) O 5 4+20 0 < 20x 9z + 0

Mapadeypa 18. @swpovye v e€iowon 22 — A\x + 21 = 0, pe Ayveooto T KAl MapdpeTpo
A. Na Bpeite v pr ou A oote o apBpdg —3 va eivat pida g e§iowong kat ot
ouvéxela va PBpeite kat v aAAn pida ng.

Avon. O —3 eivat pida tng e§lowong av kat povo av v ernaAnOevet, dndadr)

(=3)2 = A(=3)+21 =0 3A+30=0< X = —10.

Av p eivatl n dAAn pida tng €§iomong TOTE T0 Y1voevo Twv piéov tng (turot Vieta) eivat

p=3)=—Tep=-T
ZxoAw. Oa prnopovoape, KAVOVIAG IMEPLOOOTEPES MPAgelg, va Bpoupe v dAAn pila
avukabiotoviag myv upn A = —10 oy ediowon Kat va t AUOOUPE XP1OTHOTIOWVIAS
TOV YV®OTO TUTIO.

Hapadewypa 19. Oswpovie v e&icwon 22 + Ar + 18 = 0, pe Ayveoto T kat Mapdpuetpo
A. Av 1 e€ioworn €xel 6Uo pileg, n pia dutddowa g AAAng, va Ppeite 1g pideg Kat tov
Paypatiko apibpo A.

Avon. 'Eoww x1, To e T = 277 ot pideg g e&iowong. Tote and toug turnoug tou Vieta
gxoupe

18
xl-xgzT@fo:18(:)2(951—3)(x2+3):0<:>a:1:3r']$1:—3

6nAadn x1 = 3 ratzy =6 f 1 = —3 Kat xo = —6.
Avzy =3 katzy =6 10te 11 + 29 = —A/1 & A= =9, evd av r1 = —3 kat x9 = —6 101

Hapadewypa 20. Ocopovpe v efiowon —2x% + Az — pu = 0, pe dyveoto x xai mapa-
pérpoug A, 1 € R, n oroia €xet 6Uo pileg mpaypatukeg kat avioeg ug x1 7# 0, xo # 0.

a) Arodei€te 611 A? > 8.

B) Na Bpeite pia e§iowon deutépou Babpou n omoia va €xet pideg ug p1 = 2/x1, pos = 2/ 5.
Avon. a) Apou 1 e&iowon £xet SUo pileg avioeg Sa eivat

A>0 N —4(=2)(—p) >0a N\ > 8
B) Mia tétowa e€iowon eivat n

(z—p1)(x—p2) =0 2> — (p1+ pa)z + p1-po = 0.
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Zuvenwg, xpeladetal apX1kd va UroAoyiooupe Tig TIOoOTNTeES p1 + P2 KAt py - po. 'Exoupe

2 2 2(x1 + x29) 2\ 2 2 4 8
T T2 T1T2 1% T1 T2 T122 2

agov 1 + x5 = —A/(—=2) = A\/2 ka1 x129 = —p/(—2) = p/2. H ediowon mou {ntdpe
etvat

= (p+p)r+p-pp=0cz —?x+;=0<:>,ux — 2\ +8=0.
Hapadewypa 21. @swpovie v e&iocwon 22 — 6x + 3\ = 0, pe Ayveoto T Katl MapdpueTpo
A, 1 oroia £€xet Avon oto R. Na &eifete 6t A < 3 kat oty cuvéxela va Bpeite 1o A, OOte
va 1oYUEL 1] 0X£0N)

riwy + riwy = 540).

Avon. Apou 1 ekiowon £xet Avon oo R 9a etvat A > 0 & (—6)2 —4-3A>0& X < 3.
‘Exoupe

2322 4 2223 = 540\ & (2122)” (1 + 22) = 540X < (30)%- 6 = 540\ < 54A(\ — 10) = 0.

A6 v tedeutaia naipvoupe A = 0 3 A = 10, ano ug omoieg dexopaote poévo v A = 0,
Aoyw ng oxéong A < 3.

Hapadewypa 22. @swpovpe v e&icwon 3z2 + (A% — 9)x + 3\ = 0, pe dyveoto z xat
TIAPAPETPO A.

a) Na Bpeite yia moteg Ti€g tou A 1) €§loworn €xel dUo npaypatikeg pideg aviibeteg.

B) Na Bpeite yia 1oteg Tég 10U A 1) €8lowon €xel HU0 mpaypatikeg pideg aviiotpodeg.
Avon. a) Ot pideg eivat avtiBeteg otav 1o abpotopd toug eivat oo pe 0, dnAadn

A2 -9 )
T +r=0& — :O<:>>\:31’])\:—3.
Ia A\ = 3 n e€lowon ypapetat 3% + 9 = 0, n onoia eivat advvatn oto R, evd yia A = —3
1 e€lowon ypagpetat 3z2 — 9 = 0, 1 omoia éxet SUo pileg T1g V3, —V/3. Enopéveg n povn
T rou yivetat dexktn) eivat n A = —3.

B) O1 pideg eivar avtiotpogeg 6tav 1o yvopevo toug eivat ico pe 1, dndadr

3\
x1x2:1<:>?:1<:>)\:1
Ia A = 1 n efiowon ypapetat 322 — 8x + 3 = 0, n onoia €xel Mpaypatikég pideg apou
A =28 > 0. Enopéveg n tpn A = 1 eivat Sexk).
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Aokrnoeig yia Avon
17. Na AUoete 11§ MapaKdAT® e§10M0EIG:

a)z?—4r+3=0 P)32’=1-22 VY2*+62+9=0 8&a*—-zx+2=0
18. Na AuUoete 11§ MAPAKAT® £§10MO0EIG:

a) (—z+1)(2x—-5)=0 B) 4z? — b5z =0 y)x2—4:0 8) 22 +8=0

19. Na Avoete 11§ MAPAKAT §10M0EIG:

@z’ —(Vi+1D)z+vV5=0 B a?-113z+112=0 y) 22®—55z—552=0
20. Na Auoete 11§ Mapakdate e§1000EIG:

aBr—4)(z+1)=Q2x+1)(z—-1) B Bzx—1)(x—3)=(-2+52)3x—1)

21. Na AUoETe 11§ MAPAKAT® E§10MOENG:

2 x ?+1 2+2 3z-2 x+2 3r —4
Q5+ 3 B —5 3 5 Vo — (@ +2) 5+
22. Os®POUNE TIG MMAPAKAT® £§1000E1S PE AYVOOTO T KAl IIAPANETPO d.
??—ar+a—1=0 (1) Kat —a*r* tar—4=0 (2)

a) Na deiSete o1 n (1) €xet Avon oto R, yia onowadrmote tr) g mApap€Ipou a. Xin
OouVvEXEla va AUCETE Vv £§10®OT) AUTH).
B) Na deiete ou ) (2) eivar aduvatn oto R, yia orowadnrote 1] g mapaperpou a.

23. Aivetat n §iowon a’z? + (a? — 3%) x — 5% = 0 pe dyvooto T kat apapérpoug a # 0
kat B € R. Na 6eifete 6u ) e€iowon autr) €xet Avon oto R v oroia va Bpeite.

24. Av a3 + By + va = 0, va Avoete v e€iowon 47° + 4(a+ B+ y)r +a® + 2+ 2 = 0.
25. Na AUoete yia Tig 81apopeg TEG TNG Mapapétpou A v efiowon 22 — 20z + 2\ = 0.

26. To £118ado evog teTpaydvou eival aplOpntikad i0o pe 10 evvianidoto g MAEUPAG TOU
auvénpévo katd 10. Na urodoyioete v MAeUpA TOU TETPAYOVOU.

27. @sopoulie opBoyovio pe epBado 10 cm?, i pia mAeupd tou omoiou eivat katd 3 cm
MiKpoOTEPN Ao Vv dAAn. Na Bpeite 1a PnNKn 1oV MAEUP®V TOU.

28. Na Bpeite évav ap1Bpo o oroiog otav rpootebet otov avtiotpoPo tou divel abpoiopa
5.
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29. Mua 148n voikilaoe yia ekbpour) éva Aswpopeio avii 240 €. Enedr) 6Uo pabnieg
appROTnoav, 1o 101tplo audndnke yia kabéva arnod toug urtvdortoug katd 0,5 €. T1dcot

pabntég nyav ekdpopry;

30. Avo modnldateg dravuouv pa amnootaon 45 km pe péoeg taxutnieg rmou dtapépouv
kata 5 km/h. O évag modnAatng xpetadetat 1,5 h neprooodtepo amo tov addo. Na Bpeite
TG TAXUTNTEG TOV TTOSNAATOV.

31. Na Bpeite U0 mpaypatikoug aplBpoug pe dBpotopa 5 kat ywvopevo —14.

32. Na Bpeite pia deutepoBabuia e§iowon, n omnoia va €xel pideg toug apdpoug 4 kat
-9.

33. @czwpouye v efiowon 12 — 4x + 2\ = 0, pe dyveooto x kat mapdaperpo A. Na Bpeite
MV TP T0U A @ote 0 ap1Bpog 5 va sivat pida tng e§iowong Kat ot ouveéxela va Ppeite
Kat v aAAn pida ng.

34. @swpovpe v efiowon 22— Ar+12 = 0, pe dyvooto  Kat mapdpetpo A. Av 1) eficwon
€xel duo piceg, n pia putAdola g aiAng, va Ppeite 1ig pideg Kat tov mpaypatko aptdpo
A

35. @swpoupe v efiowon 222 + 3z — 8 = 0, 1 oroia £xel 6UO pileg MPayRATIKES Kal
avioeg UG Ty, To. X& KABepia amo TG MAPAKAT® IEPUTINOELG, va Bpeite pa e§iowon
deutépou Pabpou n omoia va £xet pileg Tg:
1 1 9 9
aApr=—,p2=— PBp=21,pp=2 Vp=21+2,p=22+2
T T2
36. ®zwpoupe v efiowon 22 — (A — 2)z — X = 0, pe Ayveoto & Kat apapetpo .
a) Na &eigete 611 n) ediowon €xel Vo Avioeg paypatikég pideg yia kabe tpr) tou A.
B) Av x1, T5 eivat ot pieg tng obeioag egiowong, va Bpeite tv Tipr) 10U A OOTE va 1oXUEeL

3[L‘1 + To =TT — 21}2 +4)\ — 1.
37. @swpovpe v efiowon 222 — (A\? — 4)x + A = 0, pe Ayveoto T Kat apdyetpo A.

a) Na Bpeite yia moieg tipég tou A ) edioworn éxel HUo npaypatkeg pideg avribeteg.
B) Na Bpeite yia roteg Tiég 10U A 1) €8lowon €xel HU0 mpaypatikeg pideg aviiotpodeg.



Kepaiawo 3

3011

ESitomoc1g 1] peyaAutepou Badpov

IMa tg elonoeig 3°° 1 4°° Babpov undpyouv turot rou divouv g AUoELg TOUg, Ot OItoiot
OU®G £ival apKeTd MOAUMAOKOL yia ) SeutepoBabpia exmnaibeuon. Ta e§lonoelg Badbpou
peyadutépou tou 4°° §ev urtapxoUV TUTIOL, OIeG autog g eutepoBdadiiiag e§iomong, Iou
va divel g Avoelg . Tevika, yua v eniduorn e§lonoenv 3°° 1 peyalutepou Babpou Sa
XPNOTHOTIOW|COUHE TNV TEXVIKY NG Mapayoviornoinong, n ornoia unootnpiletat anod tug
YVQOTEG Tautotnteg aAAd kat to oxnpa Horner.

E1dikn nepimwon arotedel n Siwvupikn ediowon =¥ = a, 6rou v 9etkdg akEPAlog
Kdl @ IIPAypatikog aptbpog.

e Av a = (, 10te 1 efioworn ypagetat ¥ =0 & . = 0.

e Ava > 0 kalv dpuog, 0te 2¥ = a &z = Yan = —/a.
e Av a > 0 katl v meptttdg, ote ¥ = a & = Y/a.

e Av a < 0 kat v apuiog, 161e nj ¥ = a eivat advvartn oto R.
e Av a < 0 xat v mieptttdg, Wte ¥ = a & x = —/—a.

e HepIKEG €§1000E1G PE KATAAANAQ TEXVACHATA UITOPOULE VA AVAYOUHE TNV EMMAUOH
T0Ug otV ermiAuon 1000wV PiKpOTEPOU Babpou, katd npotipnon 1°° 1 2°°. Ta 6Aa ta
napandve akoloubouv napadeiypata.

IMapadewypa 23. Na Avoete TG MAPAKAT® £§10WOELG:
a2z’ —4=0 PB)22'-32=0 yY2°+9=0 822 +52=0

Avon. a) H e€ioworn ypdgetat wobvvapa z° = 4 < x = /4.

B) H efiowon ypagetal w0oduvapa zt = 16 & x = V16 ne= V16 <=2 nr=-2.
v) H £€iowon ypdpetat 1006Uvapa 2° = —9 & o = —+/9.

8) Exoupe 12 + 52 = 0 & 282 +5) =0 2 = 02! = -5 & 2 = 0, apou
e€iowon z* = —5 eivat aduvatn oto R.

21
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IMapadewypa 24. Na Avoete 11§ MAPAKAT® £§10WOELG:
=z P 2*-52"-20+10=0 ) (2 —4)(z—3)=(2*—-9)(2r +1)

Avon. a) Exoupe 2 =rx & 2 —r =022’ -1)=0& z(z—1)(z+1)=0. H
tedevtaia diverz =0 r=1nox = —1.

B) Exoupe 2° — 522 — 22+ 10 =0 < 2%(x — 5) — 2(z — 5) =0 & (z — 5)(2* — 2) = 0.
H tedevtata Siverz = 5122 = 2, Sndadfyz =5 o = \/51"] Tz =—2.

y) H e§iowon ypdoetat i1coduvapa

(x=2)(x+2)(z—3)—(z—3)(z+3)(2z+1) =0 < (—3) [(z — 2)(z + 2) — (z + 3)(2z + 1)]

S (x—3)[2"—4—(22*°+ Tz +3)] & (z—3) [~ - Tz —T7] =0.

H tedevtaia Siverz—3 =01 —2?—Tx—7 = 0. Exoupe r—3 = 0 & o = 3. Auvovtag
SeutepoBadnia ekiowon —1% — 7z —7 = 0 Bpiokoupe (—7++/21)/2. Tedikd ot {ntoupeveg

Auoeig eivat
, -7+ v21 —7—v21
r=3 n r=——="" 1N r=——.
2 2
IMapadewypa 25. Na AUoete 11§ MAPAKAT® £§10WOELG:
a) 2 +22° =5 —-6=0 P 2*-3x+1=0 ya'-a-52°+32+6=0

Avon. a) Enteidr) n e§loworn v nmapayovioroteital eUkoAa Sa Xproionotrjoouie yid o
oKoIo6 auto to oxfjpa Horner.!

112 | -5 6] -1 H e&§lowon ypagetat wooduvapa
—-1[-1] 6 (z—(-1)(2*+2-6)=0<
1/ 1]-6|o0 (x+1)(z*+2—6)=0.

H tedevtaia divetz +1 =022 +2—6 = 0. Exoupe 2 +1 = 0 & o = —1. AUvoviag 11
SeutepoBddnia e€ionon 12 4+ — 6 = 0 Bpiokoupe v = 2 1} v = —3. TeAd1kd o1 INTOUHEVEG
Aoegeivarr = —-1lner =21z = —3.

B) ®a xpnowponioirjooupe 1o oxfjpa Horner. IIpooéxoupe 011 0 OUVIEAEOTNG TOU &
0 ap19pog O.

2 givat

210 -3] 1 1
2| 2 | -1
212|-1] 0

H e&§lowon ypagetat wooduvapa
(x—1)(22% +22—1) = 0.

L Aoxipdgoupe Tig mOavég axépateg pideg (eivat o1 Siatpéteg 1ou otabepol GPoU) e GTOXO0 0 aP1BPGG IOU
Ya npokuyet oto tedog va eival 0. Tote o évag nmapayoviag eivat & — p 61ou p 1 rbavn aképaa pida Kat o
AaAAog €xel oUVIEAEOTEG TOUG ap1B110UG TToU Bpiokovial apiotepd tou 0. LToug UITOAOY10110UG TOU OXNIATOS
Horner katakopuga rpocbétoupie kat Stayovia rioAdandactaloupe.
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H tedevtaia divetz — 1 =01 222 + 22 — 1 = 0. 'Exoupe v — 1 = 0 & 2 = 1. AvUvovtag
n SeutepoBddpta egiowon 212 + 2z — 1 = 0 Bpiokoune v = (—1 4 1/3)/2. Tedikd ot
{ntoupeveg Avoeig eival

. -1+V3 | . —-1-3

I T e B
y) H e§iowon eivat 4°° Babpou kat 9a xpnoporotrjooupe §Uo @opég to oxrpa Horner.
1|-1|-5[8| 6 || -1

-1, 2 |3|—6
1/-2|-3|6| 0

r=1 1

H e€iowon ypagpetat icoduvapa
(x+1)(2® —22% — 32 +6) = 0.

1| -2|-3| 6 |2
2 0O | —6
110 |-3|0

H 606¢ioa e§iowon ypagpetat 1006U-
vapa (z + 1)(z — 2)(2? — 3) = 0.

Htedevtaia Sivetz +1=0 1 2—2=0 1 z?— 3 =0, ondte teAdkd naipvoupe
r=-1 1 z=2 1§ z2=V3 1§ z=—V3.
IMapadeiypa 26. Na AUoste 11§ TAPAKAT® £E1000e1G7:
Qal =622 +5=0 B) (PH+a+2)° — (22 +2+3)-5=0

Avon. a) @étoupe r° = w xat 1 obeioa efiocwon ypagetat w? —6w—+5 = 0. H Siaxpivouoa
g tedevtaiag eivat A = 36 — 20 = 16, orote éxouvpe w = (6++v16)/2 > w =5nw = 1.

e Tlaw=>5éxouvpe 2 =5 <=5 1 v =—+5.
eTaw=1¢éxoupez’=1r=112=—1.

H apxikn e§iowon éxet téooepig pideg x = NG nr= -5 nr=1nz=-1.

B) ®ttoupe 22 + 1 + 2 = w, ondéte 22 + x + 3 = w + 1 Kat n 60Beioa e€iowon ypagerat
W —(w+1)=5=0%c w—w-—>6=0. Na mv edevtaia 9a xpnotponoirjooupe 0
oxnpa Horner.

10| —-1]—-612
2| 4 6
112] 3 0

H e&§lowon ypagetat wooduvapa
(w—2)(w? + 2w+ 3) = 0.

H tedevtaia 6ivetw —2 =0 1 w?+ 2w+ 3 = 0, ontdte 1ed1kd naipvoupe og pévn Avorn
My w = 2, apou n w? + 2w + 3 = 0 eivat aduvarn oto R éxoviag apvnriky dtakpivouoa.
TeAdkad ya w = 2 €xoupe

Prr+2=2e2"+r=020r+1)=01r=0n v=—1

2Mia eiowon tng poppng ax? + B2 + 4 = 0 pe a, B # 0 ovopdetal Srtetpaywvn. @étoviag 12 = w
1 e§lowon avdayetat oe deutepoBadpa e Ayvooto w.
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IMapadewypa 27. Na Avoete TG MAPAKAT® £§10WOELG:
Qz' =7+ 142> —Te+1=0 P (z—1)(z—2)(x—3)(x—4) =3

Avon. a) O apBpog 0 dev eivat Avon g e§iowong apou dev v emaAnOevet. Alaipoupe
Kat ta 6Uo pédn g e€ionong pe 22 # 0 kat naipvoupe

7 1 1 1
- Tr+ld——+—=022+—=—-Tlax+=-|+14=0.
A 2 T

1\’ 1
Eneidn <£L’ + —) =22+ — +2.1 eClowon ypagetat wooduvapa
x x

1\ 2 1 1)? 1
(3;+_) —2—7(x+—>+14:0<:>(:c+—) —7(x+—)+12=0-
T xr xr xr

@¢toupe z + 1/ = w Kat mporurttet 1 e&iowon w? — Tw + 12 = 0. Avvovrag v tedeutaia
naipvoupe w =3 nw = 4.

1
e Naw =3éxouper+— =3 2°-32+1 =0 2= (3+v5)/2 1 = = (3—V5)/2.
Xz

1
. I‘law:4éxoupex+—:4<:>x2—4x+1=0<:>x:2+\/§1']x:2—\/§.
T

H apyixn) e€lowon éxet téooepig pideg . = (3++v/5)/27 2= (3 —V5)/2H2=2++3 1
r=2— \/§
B) H 606¢ioa eSiowon ypagpetat

(z—1)(z —4)(x —2)(z—3) =3« (2* — br +4) (z> — 5z +6) = 3.
@étoupe 72 — 5z + 4 = w, ondte 2 — 5x + 6 = w + 2 xat 1 redevtaia e€iowon ypagpetat
ww+2) =3’ +2w-3=0w=1 1 w=-3.

eTwaw=1¢xoupe 22 — 5z +4 =1« 22> — 52+ 3 = 0, n onoia £xe1 Uo pileg

r=(+VI3)/2 4 2= (5- V32

e Maw = —3 éxoupe 22 — Sx +4 = —3 & 22 — 5z + 7 = 0, n onoia etvat advvarn
oo R apouv A = -3 < 0.

Tuprnepaivoupe 6t ) apxiky) e§iowon £xel dvo pideg x = (5+v13)/2 . = (5—+/13)/2.

IMapadewypa 28. a) Na Bpeite pa edionon 3°° Babuou n oroia va €xet pideg toug apiB-
poug 2, 3, 4.

B) Na Bpeite pia egiowon 4°° Babpou n omoia va £xet pideg toug apOpoug 1, 3 kat Sutdn
pi¢a tov apBpo —1.



25

Avon. a) Mia trowa egiowon eivat nn (z — 2)(x — 3)(x — 4) = 0, n onoia ypagetat
ooduvapa
(2 =52 +6) (x—4) =0< 2° — 92° + 262 — 24 = 0.

B) Mua tétota e§iowon eivai n (z — 1)(z — 3)(x + 1)? = 0, n onoia ypagetat 10odvvapa
(x2—4x+3) (x2+2x+1) =0zt — 2% — 42>+ 22 +3=0.

Mapadeypa 29. @swpovpe v e§iowon 2° + (a + B)2® + 1 — a = 0, pe ayveoto T Kat
rnapapérpoug a, B. Me 8ebopévo ot ) e§iowon £xel SinAn pida 1o —1, va Bpeite ta a, S
Kat mv aAAn pida g e§iowong.

Avon. Enedn 1o —1 eivat Avon g 6o0eioag e§iowong Sa v enaAnBevet. Enopévog
(=12 +(a+B)(-1)?+1—a =0« B = 0xan e&iooon ypapetar 2° + az?+ 1 —a = 0.
®a xpnotporotjooupe 1o oxnua Horner yla tyv tedeutaia e€iowon.

1 a 0 l1—0al| —1

—1 —a+1|la—-1
l|la—1| —-a+1 0

H e&§lowon ypagetatl i0oduvapa
(z+D[z*+(a— 1z —a+1] =0.

Enedn) 1o —1 eival dudn pida g apyikng e€iomwong, Sa eivat Avon kat ing e§iomong
?+(a—Dz—a+1=0.Apa (—1)*+(a—1)(-1)—a+1=0& —2a+3 =0 a = 3/2.
‘Exoupe

(z+D)[x*+(a—1Dr—a+1] =0 & (z+1) {:ﬂ + %x — %] =0« (z+1)(22° +2—1) = 0.

A6 v tedeutaia e€iowon éxoupe wwoduvapa r+1 = 01 222 +2—1 = 0. H npetoBadpia
Siver x = —1, eved 1 BeutepoBdOpia x = —1 o = 1/2.

Mapadewypa 30. Bzwpovpe v gicwon =t — (a — 2)z* + 16 = 0, pe dyvooto = kai
napapetpo a. Na Bpeite 10 a wote 1 €§iowon va £xel duo durthég pides.
Avon. @¢toupe 22 = w Kat 1 efiowon ypagetat

w® — (a—2)w+16 = 0. (1)

H 606¢ioa e§iomon £xel 6o durdég pideg av kat povo av n (1) €xet pia dudry Ssukn pida.
Aut6 oupBaiver av katpévoav A =0, S > 0 katr P > 0, orou A, S kat P n Suakpivouoa,
10 aBpoiopa 1wV PIEoOV Kat 1o yivopevo tev piov g (1) avtiotoxa. 'Exoupe

A=0% (a—2)-64=0« (a—2)*-8 =0« (a—10)(a+6) =0 a=101a = —6.

To ywopevo tov piéev eivat P = 16 > 0 yia omowadfnote tipn tou a. I'a a = 10 eivat
S=a—-2=8>0evdylaa =—6¢ivar S =a—2 = —8 < 0. Zuvenwg n 6oOcica
eClowon €xel Huo durAég pideg yia a = 10.
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Aokrnoeig yia Avon
38. Na AUoete 11§ MaPAKAT® §10MO0EIG:
a)z’—6=0 PB) —32"+48=0 y2°+5=0 8z°=-10 ga%+321=0
39. Na AUoete 11§ MAPAKAT §10MOEIG:
a2zt =2 PP -3 —4r+12=0 ) (P +1)(z—-2) = (2 —4)(-3x+2)
40. Na Avoete TG MAPAKAT £§1000ENG:
a)22® =322 +5x—4=0 P a*—32"4+2=0 Y&+ -T7"—2+6=0
41. Na AU0oeTe TG TTAPAKAT® ESI00O0ELG:
a) 2t =622 +5=0 B)xt —d4a? —5=0 V) 228 — 623 +3=a%4323 -5
42. Na AU0oete TG TAPAKAT® EE1000EG:
@ (2—z+1)° 4P —2+1)-15=0 B) (2> —3z+3)° —2(2? - 32)" = -7
43. Na Avocete 1§ £§1000e1G:
azz—1)(z+1)(z+2)=24 Pa*—42®+622 —4x+1=0

44. a) Na Bpeite pa e€iowon 3°° Babpou n oroia va £xetl pideg toug apdpoug —1, —2,
3.

B) Na Bpeite pia e€iowon 4°° Babpou n oroia va £xet pideg toug apOpoug 1, 2 kat Sutdn
pida tov ap1Opo —3.

45. 'Evag kUBog akpng &, £€Xel OYKO PIKPOTEPO AIld TOV OYKO £vOg opboywviou mapal-
Anderuniédou Sraotdoewv z, x, Hr xatd 32 cm®. Na Bpeite 10 pAKoOg NG AKHPNSG TOU
Ku6ou.

46. Osrpoupe opboywvio tapadAnleminedo pe BAon TETPAY®VO TAEUPAG T Cm KAl UYPog
2x cm. Av 1pumAactacoupe Vv MAEUPA TOU TETPAYHOVOU NG BAong Katl au§rnooupie kata 1
cm 1o UWog ToU TéTe 0 ByKog Tou augavetal katd 25 cm®. Na Bpeite Tov 6yKo To0U apXikoy
rapaAAnAerurnedou.

47. ®zwpolpe v e&iowon 23 + (2a — B)x? + 4 — 8a = 0, Pe AyveOoTo T Kal mapapéTtpoug
a, 3. Me 8ebopévo ot n e§iowon €xet SutAn pida to —2, va PBpeite ta a, S Kat v AAAn
pida g eSiowong.

48. @zwpoupe v e&iowon ! — 322 — (1 — a) = 0, pe dyvooto x kat napdperpo a. Na
Bpeite yla moteg TIRéG TOU a 1) €61000T) €XEl AKP1BKOG dU0 arAég mpaypatikeg pideg.
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49. 'Eote éu 1 efiowon az? + Bz + yr? + fr + a = 0, pe dyvooto T xkat mapapétpoug
a, B pe a # 0, €xet pida tov p.

a) Na 6eiete ou p # 0.

B) Na Seitete 61 nj Bobeioa e§iowon éxet pida kat tov apOpo 1/p.

50. H cfiowon 22 + ax? + Bz + v = 0, pe Ayveoto 7 KAl Mapapépous ToUG aKepdioug
a, B, v, éxel pida tov aképato p. Na deigete ot

lpl < a| + (8] + 7]

51. H eiowon ax® + fx? — av’xr + § = 0, pe dyveoto T Kat apapétpous a, 3, v Kat d,
orou a # 0, éxel pida tov apBuo . Na Bpeite g dAdeg pideg g §iowong.
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Kegpalaiwo 4

Pntég e§lomoe1g

Zv evotnta aut] 9a acxoAnboupe pe e§1000e1g 0Tig O10ieg epdavidetatl 0 Ayvaotog oe
éva toulddyiotov rmapovopaot). Kdabe mapovopaotrg mou meptéxel Ayvwoto, MPEMEL va
etvat Stapopetikog aro 1o 0, ®ote va opidetat 1o aviiototo KAaoud.

IMapadewypa 31. Na Avoete 11§ MAPAKAT® £§10WOELG:

a:2—3_ 2 2 —x r—1  1-z 2 x+1

—3_ — —
a)as—l r—1 B]$—3+x—2 22 —5x+6 Y)x—3 22 -9

Avon. a) Enedn n napdotaon x — 1 Bpioketat otov mapovopaotr) £X0UHE TOV IEPLOPLORO
r—1+# 04 x # 1. Zin ouvéxela kavoupe araloipr rapovopaotov. H 6o0eioa e§iowon
ypagetat

2
—3
LY - 1)3— (1) 22 -3=30-3-22—32+2=0.

(x_l):v—l T —

Atvovtag v tedeutaia e§iowon Bpiokoupe x = 1 11z = 2. Ady® TOU MEPIOPIONOU SeKTh
elvatpovo n r = 2.
B) Emedry 22 — bz +6 =22 — 22 — 30 +6 = z(v —2) — 3(x —2) = (v — 2)(xz — 3),
eSlowon ypagpetat
-z x—1 1—x
r—3 +£B—2 (= 2)(z—3)°
Zinv (1), enedn o1 mapovopacteg mpeEmetl va sivat 61adopotl Tou Pndevog, £X0UNE TOUG
ePopPopolg © # 2 kat x # 3. INoAAarmdaoiddoupe kat ta §Uo pédn g (1) pe o EKII
OV Iapovopactav, mou eivat (z — 2)(x — 3). H (1) ypapetat

(1)

R r—1 11—z
x_3+(x—2)(x—3) :(x—2)(a:—3)(x_2)(x_3)<:>

(x —2)(x — 3) p—

(z—=2)(z? —2)+(z-3)(z—1)=l-z &1’ —2’-2°+20+2’ —z—-3z+3=1-2
-2 —2+42=02"@2-2)—(z-2)=0& (z—2) (- 1) =0.
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H tedevtaia diverr =22 = 1 o = —1. Adyn 1oV nieploplopev dektég eivatl povo ot
AMoegzr =12 =—1.
V) Enedn) 22 — 9 = (z — 3)(z + 3), n e§iowon ypagetat

2 r+1

r—3 (z—3)(z+3)

Ztnv tedevtaia e€iowor), erneidr] o1 mapovopacteg dev mpérnet va undevidoviatl, Aapba-
VOUE TOUG TEPIOPIOPOUS T # 3 KAl x # —3. Mmopoupe va ouvexiooupe tnv eriluon
epappodoviag ) yveotr) xlaoti 1810tnta 1 va Kavoupe analoidr rnapovopaotov. Egap-
podoupe ) Sevtepn ermdoyr). H tedeutaia e€iowon ypadetat

2 z+1
-3 J)——==(r—3 3 & 3)2 = 1l x=-5.
(x —3)(z + >x—3 (x —3)(z+ )(x—3)(x+3) (x+3)2=z+ x
H Avon z = —5, AapBavovtag urnoytv toug reploplopovg eivat dexkrr).

IMapadewypa 32. Na Avoete 11§ MAPAKAT® £§10WOELG:

4—x 2 2 +1 6x 1 T+ 2
_— = = =4 2 = —1
V2 75 P ten [ R
z+1

Avon. a) Eneidr) ot mapovopaotég dev mpénet va pndevidoviat, £Xoupe T0UG IEPIOPIO0US
r+1#408 04 -1ra3—-2/(x+1)#0< 3x+3 #2 < x# —1/3. Metarpéroupe
P®TA otnV 60001 T0 MIPAOTO PEAOG ot arAo kKAdaopa. H e€iowon ypagpetat

4—x
: 2 (4-a)(z+1) 2
3@+1) -2 57 B4l 5 oo —a)let1)=206r+1)
r+1

6
150420 522 =62 +2< —hr*+ 92 +18=0=2=3 7 T=—¢.

AapBdavovtag unoyv Toug TIEPLOPIoP0US 01 Auoelg TTou Bpebnkav eival dexteg.
B) Ia xaBe mpaypatkd apOpoé  etvat 22 + 1 # 0. Axédpn 9a mpénet 2z # 0 < x # 0.
H &o06eioa egiowon ypapetat

2
e+ 1 2z
+3 =4,
27 2 +1
) 22 +1 , 2x ) ,
®<toupe = w, onote —; = — Kat 1 €lowon ypagpetat
4+ 1 w

3
w+—-—=4de’+3=dwew’ —4dw+3=02w=3 [ w=1
w

Ia w = 3 éxoupe
22+ 1
2z

=3e’+l=6rer’-6r+1=022=3+V8 4 z=3—8.
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INa w =1 éxoupe

22 +1

2z
O povog reproplopog r # 0 wkavortoteitat ano 6Aeg 11 AUOEIG KAl OUVEN®OG £ivatl OAeg
ATTOOEKTEG.
V)Oarnpénerr — 240 v #2xvar2’ —4#0& (x —2)(x +2) #0 & x # 2, onéte
TeAIKA £XOUHE TOUG TIEPIOPIONOUS T # 2 Katl © # —2. H 8oBeioa etiowon ypapetat
1 T+ 2 1 1

2 2 2
= -1& = —lexrr=-1
e 2 T w2 +2) SR S .

=ler+l=2r2"-2r+1=0&(z-1)P>=0z2=1.

rou eivat aduvartn oto R.

IMapadewypa 33. Na Avoete v e§lowon
2 3 4 5 20+ 7 20 47

r(x+2) z(z+3) z(z+4) z(x+5) (+2)(x+5) (r+3)(r+4)
Avon. Enedn ot mapovopaotég dev mpérnet va pndevidoviatl, £X0UNE TOUG IIEPIOPIOPOUG
x#0,x# =2, x # =3, v # —4 xar ¢ # —5. Ilapatwmpovpe 6Tl TO TIPOTO PEAOG TG
eClonong ypagetat

r+2—x x+3—x x+4—x x+d—=x

z(r +2) + x(z + 3) * x(x+4) * r(x+5)
1 1 1 1 1 1 1

T :z:—|—2+93 x—|—3+5_:ﬁ~|—4 r+5

1 . 1 1 N 1 B
r+2 x+5 r+3 x+4)

4
x
4 20 + 7 20+ 7
x

1
x

(x4+2)(x+5) (x+3)(x+4)

4
Zuvenwg n dobeioa ediowon ypagetat w0oduvapa — = 2 < x = 2. H Alon auty eivai
x

deKtr) aPou 1KAVOITolel TOUG MTEPIOPIOHOUG.

Aok1noetg yia Auon
52. Na AUoete 11§ MapaKAT® e§10M0EIG:

3 .5 1 gl o, 3 5w wx2 %
r+2 12—4 -2 N Ya:—l r+1 22-1

a) =
2?—-—xz -1 =x

53. Na AUoete 11§ MapaAKAT® £§10MO0EIG:

x 8 4 224+2c+4 2x-5 -2 5 x
a) - ) + =

T — 2 :c2—2x::c T x—2 2 — 21 Yx—i-l:x?—l
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54. Na Avoete 11§ MApaKAte e§1000EIG:

1
1—
r+3 2 20 —4  x—5
q)x_ 6  x+3 )x—5+x—2
x—1
55. Na Auoete v e§iowon):
1 1 n 2 2
r(z+1) zxz—1) z(x+2) xz(x—2)

KEPAANAIO 4. PHTEXY EEIXQYXEIX

o 6 — _42
3 V)x+x+3 2—9
_ 2x _ 2x

(x4+1)(x—1) (x+2)(x—2)



Kepaliaiwo 5
Appnteg £§1000ELG

Zv evotnta aut] 9a acxoAnboupe pe e§1000e1g 0Tig O10ieg epdavidetatl 0 Ayvaotog oe
éva toulddyiotov piéiko. Kabe unoppidn moootnta mouv neptéxel Ayvaoto, MPEMet va eivat
peyaldutepn 1) ton and 1o 0, dote va opidetal n avtiotorxn pida.

IMapadewypa 34. Na Avoete 11§ MAPAKAT® £§10WOELG:
AVvVI0—2—-2=0 P Vr—->5=—4 PYVr—-9=0 8+V3—z+3=2z

Avon. a) H unioppidn nmoodtnta npérnet va eivat peyadutepn 1) ion arnd to 0, ornote £xoupe
10 —x > 0 & = < 10. H €diowon ypagetat wooduvapa

Vil—z=2& (VI0—2)' =2 & 10—2 =16 & 2 = —6.

H Avon z = —6 eivat anodexktn adou Kkavoroiel tov replopiopo z < 10.

B) H e§lowon eival podpaveg aduvatn agou 1o rpoto pédog eivat v — 5 > 0, eve
—4 < 0.

y) 'Exoupe tov nieploptopd x — 9 > 0 & = > 9. Yyovoupe kat ta 6Uo péAn g eSionong
otov KUBo kat raipvoupe woduvapa x — 9 = 0 & x = 9. H Avon eivar dextr) apou
KAVOITOlEl TOV IEPLOPIoHO.

8) H unopp1dn nmoodtnta mpérnet va etvat peyadutepn 1) ion aro 10 0, dpa 3 — = > 0 &
x < 3. H efiowon ypagpetatl 1ooduvapa

V3—x =2z — 3.

Erne1dr) 1o npoto péAog g tedeutaiag e§iomong ivatl pun apvnukog apibuog, to i61o Sa
npérnet va oupBaivel kat pe 1 Sevtepo. Enopévag 2x — 3 > 0 & x > 3/2. Tehika
MPOKUTTIEL O TiEPO0P1opog x € [3/2,3]. 'Exoupe *

VB—r=2r-35 (V3—2) = (20-3)> & 3—1 = 42° — 12049 & 42— 112 +6 = 0.

H tedeutaia §iowon €xel ug Avoeg ¢ = 2 1) x = 3/4. Ano ug Avoelg autég, AOye tou
MEPIOPIOPO0U, SeXOACTE 11OVO TNV T = 2.

ITevika dtav updvoupe oto Tetpdyevo ta §Uo 1éAn piag efiowong, 1 véa efiowon dev eivat 1006Uvann
pe mv apXiky. Eivat opwg étav kat ta §Uo pédn sivat pn apvnuikda.
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IMapadewypa 35. Na Avoete 11§ MAPAKAT® £§10WOELG:
avVr—1=+vzr—-1 BVr—1+V3—ao=Vr+2 VYVVr+JVr+Jr=0

Avon. a) Kabe unoppidn moodtnta mpémnet va eivat peyadutepn 1 ion tou 0, omodte
npoxurel £ > 1. Ywovoupe kat ta 6Uo péAn otnv éxtn (to 6 sivat to EKIT tov deiktaov
TV p1¢oV) Kat i €§iomon ypapetat

Vr—1)'=(Vr-1)'e@-12=@-10 e @-1>22-2)=0cr=14z=2

O1Atoeig z = 1 1 z = 2 elval 6eKtéG apou 1KAVOTIO0UV TOV TIEPLOPIoRo = > 1.
B) ®a mpéner x — 1 > 0, 3 — 2 > 0 kat z + 2 > 0, OmoOTE TIPOKUIIIEL O TIEPIOPIONOG
x € [1,3]. H 8obeioa e§iowon ypagetat

(Ve—1+v3-1)" = (\/$+2)2<:>x—1+3—x+2\/3:—1\/3— —rt26
Ve —1V3—xz=x (1)

Eme1dr] 10 ipwto péAdog ng (1) eival pn apvnuikog apibpog, 1o i61o Sa mpémetl va oup-
Baivel kat pe 10 6evtepo. Emopévag mpénel x > 0 kat AapBdavoviag urioyv 1oV apX1Ko
neploptopd €xoupe maAt z € [1,3]. Yyovoupe oto tetpdywvo ta §uo pédn g (1) kat
ypagetat wooduvapa

6
4(x—1)(3—x):m2<:>—4x2+16x—12:x2<:>5x2—16x+1220<:>x:21']m:g.

Ot dvoeig © = 2 ) & = 6/5 eivat Hektég apou 1Kavorolouy tov reploptopd = € [1, 3].

y) Kabe unioppidn nmooodtnta rmpénet va eivat peyadutepn 1 ion tou 0, ondte PoOKUITIeEl & >
0. Eme1dr) 1o mpwto péAog sivat €éva abpolopia Jn apvniikev 0peVv Kat 10 HeUtepo PEAOG
etvat O, €metat ot KABe 0pog 10U MPKOToU PEAoug Ya eivat icog pe 0. 'Etol maipvoupe

V=0 kat Vz=0 rat /z=0.

KaBepia ano ug nmapanave divet ¢ = 0. H Avon avt eivat anodektr] apou kavorotet
tov ieplopiopd x > 0.

Mapadewypa 36. Na Avoete v e§iooon /83 — 1222 + 5 = 22 — 1.

Avon. Eneidn) o ieplopiopog 823 — 1222 + 5 > 0 etvat 6Uokodo va AuBei 9a epyactolpie
X®PIg TIEP1op1ooUg. AUTO O0UKG Ja £XEl WG CUVETTELA OTL TIPETEL KaBegpia amnod tg Auoelg
rou da mPoKUYoOUV va v eAéysoupe av enadnBevet ) 6obsioca eiowon. Emnopévag
Exoupe

3
83— 1222 +5=20— 1= (\3/8933—1%24—5) = (20 — 1)
=8 — 1222 +5=82*— 1222 +6xr— 1= —6x=—-6=1x=1.

Ia z = 1 n 606¢ioa e€ionon ypagpetat
V8- 13 -12-1245=2-1-1{8-12+5=1V1=1

n oroia rpopavag aAnBevet. Apa n Avon x = 1 eivat ektn.
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Mapadeiypa 37. Na Avoete v e§iowon « + (V/z — 1)2 =146z — 1.
Avon. Tlpénerz — 1 > 0 < 2 > 1. @étoupe /z — 1 = g, onote © = y° + 1. H doBsioa
eClowon ypagpetat

PHlt+y’ =146y P’ +y’ -6y =0y’ +y—6)=0y=0ny=2Hy=—3
e Nay =0 éxoupe Vo — 1 =0 < 2 = 1, n oroia sivat dext).
e Nay =2 éxoupe Vo — 1 =2 & 2 = 9, n oroia sivat dexty).
e Iay = —3 éxoupe v — 1 = —3 n onoia eivar advvarn.

Iapadewypa 38. Na Avoete v e§lowon

Wr—14+3vVr+2+4Vx+7+5Vx + 14 = 40.

Avon. KdBe unioppdn moootnta mpérnet va eivat peyadutepn 1 ion tou 0, ortdte poKUITTEL
x > 1. Tlapatnpoupe 6t yia x = 2 n e§loworn enaindevstat, apou

V2 —143V24+244V2+T74+5V2+14 =402+ 6+ 12 + 20 = 40 < 40 = 40.

®a dei§oupe Ot kABe apBpog p # 2 dev eivar Avon g ediowong, omote n 6obeica
eClonon Sa éxet povadikn Avon myv r = 2.
Av p > 2 eivatl Avon g e§iowong tote

p—1>1, p+2>4, p+7>9, p+14 > 16
apa

Visis1, Jpr2se, Jo¥T>3, N/ESTEe
OUVETIOG

2v/p—1> 2, 3\Vp+2>6, 4/ p+T7>12, oy p+ 14 > 20

[Tpoobétoupe katd peAN 11§ TeAsUTaieg aviocotnieg Kal maipvoupe

2v/p—14+3\/p+2+4y/p+T7+5/p+ 14> 40

dnAadn 40 > 40, ou eivat dtoro.
Av 1 < p < 2 eivat Avor) g §iowong tote

p—1<1, p+2<4, p+T7<9, p+14 <16
apa

Vp—-1<1, Vp+2<2, Vp+T7<3, Vp+ld<d
OUVETIOG

2y/p—1<2, 3/p+2<6, A/p+T7 <12, 5y/p+ 14 < 20
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[Tpoobetoupe katd PEAN TG TEAEUTAIEG AVIOOTNTEG KAl TTAiPVOUHE

2v/p—143\/p+2+4y/p+T7+5p+14 < 40

dnAabdr) 40 < 40, mou eivat atoro. Zuprepaivoupe Aortov ot n povadikr] Avon g
do0¢eioag e&lowong eivar n = = 2.

Aok1noeig yia Auon
56. Na AUoete 11§ MApAKAT® £§10MO0EIG:
AvVr—2—-1=0 BvVr—9=-3 yvVr—4=0 8+Vdbr+10+zx=2

57. Na AUoete 11§ MapaKdAT® e§10M0EIG:

QVr+2=vVr+2 PJl-Ve=Vi-z YVr+l+vVe-2=Vr+6

58. Na AUoete 11§ MAPAKAT® §10MO0EIG:

AvVr—1+vVr—14+vVe—-1=0 P Vr—4+Vor—4+Ve—4+vVer—4=4
59. Na AUoete 11§ MAPAKAT® §10MO0ENG:

Aved—z+l=1z B) Vb + 2z —2+2 =23 V) Va3 — 222+ 3z +6—1==zx

60. Aivetat ) e§iowon

Vit =32+ 6z —a=0

OITIOU @ TPAYPATIKOG ap1lBpog, tng oroiag pia pida eivat o apiOpog 8. Na Ppeite tov
PAyHatiko apibpod a Kat ot CUVEXELA va AUCETE TNV MAPANIAve £§10600T).



Kepaliawo 6

E100)0c1¢ 1€ ANMOAUTEG TIHEG

Zmv evotnta autr] 9a acxoAnboupe pe e§l000e1g OTIG Oroieg 0 dyvwotog spgpavidetat
Héoa og amoAutn TIn.
H etiowon |z| = a Avvetat wg e8ng:

e Ava>0,t0texr =anzr=—a.
e Ava =0, tote x = 0.
e Av a < 0, 1dte 1 efiowon eivat aduvatn, apou 10 PAOTO PEAOG lval P ApvNTIKO.

Ta v egiowon |z| = |y| éxoupe 1w0obuvapa © =y f . = —y.
IMa va anaAAayoupe anod 10 oUpBoAo NG AroAUTng TIPNG ApKel va yvepidoupe 1o mpo-
ONMo g MAPAoTacng rou BPIioKeTal EViog ToU artoAutou. Ioxuouv ot 1ooduvaypieg

lz|] =z x>0 xrat lz| = -2 < 2 <0.
IMapadewypa 39. Na Avoete 11§ MAPAKAT® £§10WOELG:
a [4—z|-5=0 B) 3z —2|=—-4 y)[20—-8 =0 & [b—x|—|22—-3]=0
Avon. a) 'Exoupe
4—z|-b=0&4—2|=bed—ax=5 n 4d—z=-H5<rx=—-1 1 =9

B) H 6obeioa e§iomwon eivat aduvatn apou —4 < 0 eve 10 1ipwto PEAOG eivatl pn apvnTtko.
y) H e€iowon divel 1ooduvapa 2z — 8 = 0, art orou npoxurttet i Avon x = 4.
8) H e€iowon ypagetatl iwcoduvapa

b—z|=20-3|<5—-2=2r-3 1 b—r=—20-3)&r=- 4 z=-2

Iapadewypa 40. Na Avoete 11§ MAPAKAT® £§10WMOELG:

allz—2/-3=5 P lz—8+38—z|=4 vy 20—-1]+]|-4r+2|=12
Avon. a) H 8o6eioa e§iowon bivel 10oduvapa | — 2| —3 =51 |z — 2| —3 = —5, 8ndady
|z —2| =81 |z —2| =-2.
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e H efiowon |r — 2| = 8 diver w0obuvapa r — 2 =8z — 2 = —8, dndady = = 10 f
r = —0.

e H efiowon |z — 2| = —2 eivar aduvatn apou —2 < 0, eve 10 rpeTo PEA0G eivat pn
ApPVITIKO.

B) Enedny |z — 8| =8 —

, N €€lowon ypagpetat

dlz—8|=4<|z—-8|=1rx—-8=1 4 2—8=—-1<x=9 n =T

y) Hapawmpovpe ou |—4z + 2| = |-2(22 — 1)| = |-2||22 — 1| = 2|22 — 1|. H &§iowon
ypagetat
, 5 3
32r —1l|=12 |2z —-1|=42x—-1=4 7 23:—1:—4<:>w:§ n or=-—g.
IMapadewypa 41. Na Avoete 11§ MAPAKAT® £§10WOELG:
r—4 -2 |r—4|+3 r—4/—6
W (-3 —|e—3—6—0 plrzdz2 lrodis Jpod=6
3 2 6
Avon. a) Enedry (z — 3)* = |z —3 %, 9étoupe |z — 3] = w kat n eflowon maipvetl
popon
w?—w—6=0.

AuUvoupe v tedeutaia g§iowon kat Bpiokoupe w = —2 1 w = 3, 6nAadn |z — 3| = -2 7
|z — 3| = 3. H |z — 3| = —2 eivat abuvat (apou —2 < 0 kat 1o mpeto pérog eivat pn
apvnuko) evo n |[r — 3| =3 6ivetr —3 =32 —3 = -3, onote x =613z = 0.

B) T'a eukodia étoupe | — 4| = y xat n e§iowon ypapetat

y—2 y+3 y—6
3 * 2 6

+y e 2y—2)+3y+3)=y—6+6y = dby+2=Ty—6 <y =4
Ewtéyovpe |[r —4| =4 r—4=4nr—-4=—-4<r=8nx=0.
IMapadewypa 42. Na AUoete 11§ MAPAKAT® £§10WOELG:

a lr—1|+2z=-1 P |x2—x‘:x—1 Vile=2+z+1+z=2

Avon. a) ®a Avooupe v e§iowon lakpivoviag MEPUTIOOELS Yid TO ITPOCNHO0 NG Mapa-
otaong rou Bpiloketal eviog tng ATOAUTOU TIHNG.

e Avzr—1>0& 2> 11wt |z — 1| =2 — 1 ka1 n 8oBeioa etiowon ypapetat
r—142r=-13r=0&2=0.

H Avon =z = 0 anoppintetat agpou €xoupe © > 1.
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e Avr—1<0& <1t |r— 1] =—z+ 1 katn dobeioa ediowon ypagetat
—r+14+2r=-1&2=-2
H AvYon =z = —2 eivat dextr) agpou €xoupe z < 1.

B) Ente1dn n mapdotaon eviog tou anoAutou eivatl Seutépou Babpou eivat mo eUkodo va
€QYAOTOUHE OMEG NMApaKkAtw. Emnedn 10 npoto pélog sival pn apvnuko, da mpénet va
etvat kat 1o deutepo, enopévag z — 1 > 0 & o > 1. Topa éxoupe

}x2—x‘:$—1(:):r2—x::v—1 N #?*—rx=—-a+le2’°-2x+1=0 1§ 2°—1=0.

Avvovtag v 22 — 2z + 1 = 0 Bpiokoupe = = 1, evd Auvoviag v 22 — 1 = 0 Bpiokoupe
r =11z = —1. Askt] Adyw 10U TIEPIOPIoPoU = > 1 eivat povo n = = 1.

y) ®a Avooupe Vv e§iowon §1akpivoviag MEPUTIVOELS Yid TO TIPOCTHO0 TRV MAPACTACEDV
rou Bpilokoviatl eviog tev aroAutev tipev. Ot napaoctdacelg  — 2, x + 1 pndevidoviat yia
x = 2, x = —1 avtiotoika kat xwpiouv 1o R ota Sactjpata (—oo, —1), [—1, 2], (2, +00).
Alakpivoupe TG TIEPUTIMOELG:

e Avz < —1,w0tez+ 1 < 0 rarz — 2 < 0, ontdte 1) e€iowon ypapetat
—(z=2)—(z+)+r=2e —a+1=2r=-1
ITOU artoppirtetat.
e Av—1 <z <2, t0tex+ 12> 0xatz — 2 <0, ondte 1 edlowon ypapetat
—(x=2)+(z+)+zx=23+r=22=-1
IToU eivatl arnodektn.
e Avz > 2, tote x + 1 > 0 kat x — 2 > 0, ondte 1 edlowon ypapetat
r—24+@x+)+zr=23r—-1=2c2=1
TTOU artoppirtetat.

Mapadewypa 43. Na Avoete v e§iowon |22 — 3z + 2| + [2? — 4z + 3] = 3|z — 1].
Avon. Ilapatpoupe ot

-3 +2=0-2-22+2=a(r—-1)-2x—1)=(z—1)(z—2)

Kat
w?—dr+3=0-2-32+3=w(r—-1)-3x—1)=(z—1)(z—3)

ordte 1 oBeioa e§ioworn ypagetat

e =1z =2|+ |z -1z =3| -3z —1|=0< |z —1|(Jr = 2|+ |[r — 3] = 3) = 0.
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H teAeutaia biver

z—1=0cz-1=0c2=1 1 |z—2|+|zx—3—-3=0.
®a Avcoupe v ggiowon |r — 2| + |z — 3| — 3 = 0 Swkpivoviag meputOoelg ya 1o
IPOCNHO TRV MAPACTACE®V MOV BPioKovidl eVIOG TRV AMOAUTOV TIHV. Ot mapaotdoelg

r — 2, z — 3 pndevidoviat yia z = 2, z = 3 avtiotoxa kat xwpiouv 1o R ota daoctpata
(—00,2), [2,3], (3,+00). Alarpivoupe TIG MEPUTIOOELG:

e Avr <2, t0te x — 2 < 0 xat x — 3 < 0, ontote n e&§iowon ypagetat
—(r-2)—(x—-3)-3=0&-2r+2=00=1
rmou eivatl anodektn.
e Av2<zx <3, t0texr —2 >0 xatx — 3 <0, onote n e§iowon ypagetat
r—2—(r—-3)—-3=0&-2=0
rou eivat aduvartn.
e Avx > 3, tote x — 2 > 0 katr x — 3 > 0, onote 1) €§iowon ypagetat
r—24+2-3-3=0&2r-8=0&2=4
rou eivatl amodektn.
Me Bdon ta nmapandve CUPIEPAivOUpEe OTtL 1] apX1Ky €§iowon €xel g Avoeig © = 1 1)
r =4
Aok1nosig yla Auon
61. Na AUoete 11§ MAPAKAT §10MOELIG:
alz—9=6 P |de—-1+2=0 vy |[4z—2|=0 8 [3—z|—|3z—5|=0
62. Na Auoete 11§ MAPAKAT® e§100O0EIG:

QVr—4r+4-6=0 PV2t2a+1l+lz+1=4 pPVZ-6x+9=Va?

63. Na AUoete 11§ MapaKAT §10M0EIG:

a |[2e—-1]-3]=6 B) 3

r—1 2
| m s VIRl le -2 =l -2l -2
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64. Na AUoete 11§ Mapakate e§1000EIG:
a) |z|+|—z|+|-3z| =10 B) 2|z —3|+53—x[ =14 y) |3z —2|+|-9z+ 6| =8
65. Na Auoete 11§ MApakAte e§1000EIG:
a) (z—8)2—6lz —8+5=0 B (z—1)*45|z—1|+6=0 y) |z|’—62%+11|z| =6

66. Na Auocte 11§ MAPAKAT® £§100O0EIG:

+3/—1 +3 2—|z+3 —2/-3 —2
g3l a3 2-ets] =23 2

12— o+ |20 — 4
1 3 6 5 5 2 — o+ |22 4

67. Na AUoete 11§ TAPAKAT® e§100O0EIG:
@ lz—5+3z=1 @) |[s°—2z|=4-2 v |z—1+21-z[+z=11
68. Na AUoete 11§ MAPAKAT £§10M0EIG:
a) |[z—3|+2z—5—x=13 B2l —1|+3|jz—2|+4]|z—3|—-5|r—4] =0

69. Na AUoete 11§ MaPAKAT £§10M0EIG:

a) |2® — 1|+ |2° + 40+ 3| =4z + 1 B) |z° — x|+ |2° — 227 — x4+ 2| = 3|1 — 27|
70. Av a, (3, 7, § eivat mpaypatikoi apiBpoi, va deigete 61 n e&iowon

[z —al + |z =Bl + ]z =+ ]r =0l =a— B[+ ]y -] -1

etvat abuvarn.
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KegpaAaiwo 7

TPIYWOVORETPLREG £§100OELG

Zv evotnta autr] 9a acxoAnboupe pe e§1000€1g OTIg 0T10ieg ePPavidovial TPIy®VOUETPL-
Kot ap1Bpol tou ayveotou. Arnapaitnteg ivatl ot Bacikég IPIYOVOUETPIKEG ECIONOELG:

e Nur =nul S x=2kr+60 1 xr=20kw+m7—0, OmOU K E Z.
e ovvrx =cvvl S x=2km+60 1 x=2kT—0, Onouk €.
o cOox = el & x =km+ 0, omnou k € Z.
e 0pxr =0¢pf &=k + 60, Omnouk € Z.
IMapadewypa 44. Na AUoete 11§ MAPAKAT® £§10WOELG:
a) 2nur —1 =20 B)—QJUV$—|—\/§=O y)3e¢x—\/§:0 8) 1 —opr =0

Avon. a) 'Exoupe
1 T T, T
277Mf75—1:0(:)77#$:5*:”7#575:77#6@37:2“”4‘6 n SL’Z2/€7T—|-7T—E

Orou K € 7Z. Teldkd yla Vv apyiKr) e§iowon €xoupe
m om
:E:2/<a7r+g n :L’:2/<a7r—|—€7 orou k € 7.

B) H e&lowon ypagetatl i0oduvapa

2
—QO'UV(I?:—\/§<:>O'UVZ'Ig@avl/xzavl/gﬁxzmiﬂ—i-% n 51322571'—%

OTou K € Z. 3
3 T T

y) 'Exoupe 3e¢x—\/gz()(:)egbx:?(:)egbx:egbg@x:mrqtg,ér[ounez.

8) H e§iowon ypagetatl iooduvapa

7r

4

agzﬁ:c:l<:>a¢x:a<z§%<:>x:/<nr+ orou K € Z.
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IMapadewypa 45. Na Avoete 11§ MAPAKAT® £§10WOELG:
@ 2ppr+1=0 P 2ouvz+vV2=0 V) 3epr+vV3=0 8 1+0pzr=0
Avon.' a) H giowon ypagetal 1008Uvapa
1 T s T, s
nux:——<:>77u$:—77u—<:>77;w:77u<——><:>x:2mr—— N T=2km+7T+ =
2 6 6 6 6
Orou K € 7Z. Telkd yua mv apyikr) e§iowon £€xoupe

7
x:2mr—% 1 x:2/<;7r—|-%, orou k € Z.

2
B) H e&lowon ypagetat cvve = —g, ortote £XoUupne 1006Uvapa

s s 3m 3
avyx:—avuzﬁavwczavy(w—z><:>m:2/<a7r+z g| $I2I<L7T—Z

omnou k € 7.
y) H e§iowon ypdoetat 1coduvapa

3
e¢x:—£®e¢x:—egzﬂz(i)aﬁx:egb(—z) @x:mr—ﬁ, orou k € Z.
3 6 6 6
8) H e&iowon ypagetat i0oduvapa
s T s
a¢x:—1<:>a¢:c:—a¢z<:>a¢x:a¢<—1) <:>x:/£7r—z, orou k € Z.

IIapadewypa 46. Na Avoete 11§ MAPAKAT® £§10MOELG:

@)z —3)+2nu(x —3)=0 B) —ovv’r —3nur +3=0  y) ovvr — nug =0

Avon. a) H e§lowon ypagetat
nue —3) (nu(z —3) +2) =0 nu(z —3) =0 1 nu(z—3)+2=0.

H e§iowon nu(z —3) +2 = 0 ypagetat nu(x — 3) = —2 kat eivat aduvatn, apou yia kabe
npaypatiko x woyvet —1 < nu(z — 3) < 1. H ediowon nu(z — 3) = 0 ypagetat

nur—3)=nu0 < x—3=2kr+0 4 z—-3=2kr+7—0

dndabfnx =3+ 2kt 1 x =34 2km + T, 6rou k € Z.
B) Enedny ovrvx = 1 — nu’z, 1 e&iowon ypdpetat — (1 — nu’z) — 3nux + 3 = 0, dnhadn

nplx — 3nux + 2 = 0.

@étoupe nur = y Kat 1 e€iowon naipvet ) pop@r) 2 —3y+2 = 0. AUvoupe v teAeutaia
eCloworn kat Bpiokoupe y =1y = 2.

oyvouv ot oxéoeig: —nuld = nu (—0), —ovvd = cvv (1 — 0), —edh = e (—0), —op0 = o (—0).
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e Ta y = 2 naipvoupe nuzr = 2, n oroia eivat aduvatn agou ya kabe x € R 1oxvet
—1 <nuz <1

e I'a y = 1 maipvoupe nuzr =1 & nux = nug, omote & = 2KT + g omnou k € 7.

v)? H etiowon ypdpetat
3T

3
———)<:>ovux:m)yﬁ<:>a:22mri—

T (7T s
2 5 10

ovvr = nug < oOVVIT = oUVV

orou Kk € Z.

IMapadewypa 47. Na AUoete 11§ MAPAKAT® £§10WOELG:
a) ouv(2x) — V3nu(2z) = 0 B) nux + (1 + \/§> npxovve + V3ouvrtz =0

Avon. a) H e€iowon ypdgetat 10odvvapa ovr(2z) = v/3nu(2z). Enedn nu(2z) # 0 (av
nu(2z) = 0, ote n e&lowon diver cvr(2z) = 0, mpdypa droro agou dev enaAnBevetal )
tavtotnta nu?(2z) + ovv?(2x) = 1) duaipovpe Kat ta dUo péAn g efiowong pe nu(2w)
Kat raipvoupe

ovv(2x)
nu(2z)

omnou k € 7.

B) Enedn) ovve # 0 (av cvve = 0, t0te 1 ediowon diver nur = 0, mpaypa dartoro
apou Sev enaAnBevetatl i tavtdtnra nulr + ocvvlr = 1) Siapoupe Kat ta §Uo PEAN g
e€ionong pe ovr’r xal naipvoupe

egbzx—i—(l—i—\/g)egbx—i—\/g:().

:\/§<:>a¢(2x):a¢%<:>2x:mr+%<:>x:%+l%

®¢toupe €pxr = y KAt 1) eSlowon naipvet ) popdn v — (1 + \/ﬁ) y + 3 = 0. Avvoupe
v tedeutaia e§iowon kat Bpiokoupe y = V3 ny=1.

T 70
e Twa y = /3 naipvoupe epr = /3 < epr = eqbg & x=RT+ 3 orou k € 7.

e I'a y = 1 naipvoupe epr = 1 & epr = E¢% & T =RT+ % omnou kK € Z.

IMapadewypa 48. Na AUoete 11§ MAPAKAT® £§10WOELG:

)
a) (nuzx + 1) (36¢x - \/§> =0 PBod’r+2= T V) npx + v 3ovvz =1

x
Avon. a) Enedr) egx = Ul
ovvx

MPOKUITIEL 0 Tteploplopog cvve # 0. H 600cioca e&iowon

Oivel

3
nur+1=0 1 36¢£L’—\/§:0<=>77;L.T:—1 iyl eqﬁx:%.

2Ioxvouv o1 oxéoeig nuld = ouv (g — 9), ovvl = nu (g — 9), epl = o (g — 0), opl = ep (g — 9).
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7r s 3T
e I'a v nuxr = —1 &oupe nux = nu (—§> & T = 2KT — 5 N x = 2kT + 5
omou Kk € Z. O1AU0og1g autég anoppinrovial apou Hev 1KAVOITO10UV TOV IEPLOPIoNO

ovvx # 0.

3, m T, ) ,
o Ta v epx = 5 EXOULE €px = eqbg & T =RTH+ 5 orou k € Z. OtAuoeig autég
elval 6eKTEG APOU 1KAVOTTIOIOUV TOV TIEPOPIoR0 guve # (.

B) Eredr) ocopx = oot
nux

poKuUITel 0 Tieploplopog nux # 0. H 8oBeioa e§iowon ypdgpetat

ovrix 5 1 —nu’a 5
s+ 2= 5 & 5 + 2= 5
e nux | npla nux

&2 (1 — mfm) + dnplr = bnur <

onplx — Snux + 2 = 0.

@étoupe nur = y Kal n e§iowon maipvel I popdn 2y — 5y + 2 = 0. AvUvoupe v
tedevtaia etiowon kat Bpiokoupe y =2y = 1/2.

e Ta y = 2 naipvoupe nuzr = 2, n oroia eivat aduvatn agou ya kabe x € R 1oxvet
—1 <nuz <1
. T ) T, o
e Ta y = 1/2 naipvoupe nur = n,ug, onote ¥ = 2KT + 5 N o =2kT+ e ortou
Kk € Z. O1 AUoeig autég eivatl SeKTEG APoU 1KAVOTIOI0UV ToV MEPLoplopd nuz # 0.

v) H e€iowon ypagetat nuz = 1 — v/3ovve, 1 onoia cuverdyetat ou 3
2
Nl = (1 — \/§0UV:E> & 1—ovte = 1-2V30vvz+3ovr’s < 2ovv e —V3ovvz = 0.

H tedevtaia e§iowon ypagetal ovve (2avm: — \/g) =0« ovver =01 ovvxr = \/§/2

s s
e H &fiowon cvvr = 0 ypagetar cvve = O"UVE & x = 2km+ 5 orou Kk € Z. Av
m
T = 2kT + 5 10te 1 H00O¢eioa efioworn biver 1 + 0 = 1, mou aAnBevet, apa n Avon
s
autr sivat dextr). Av x = 2KT — 5 101e 1 Hob¢eioa e§iowon diver —1 + 0 = 1, mou
bev aAnBevel, apa n Avon autr) 6ev sivatl dexrr).
s s
e H &fiowon cvvr = \/§/2 6ivel cvvxr = O'UVE & x = 2km r orou Kk € Z. Av
s
T = 2KT + 5 0te 1 d00eioa e§iowon Siver 1/2 4+ 3/2 = 1, mou dev aAnbevet,

s
apa n Auvon autn dev eivat dextr). Av © = 2KT — 5 10te 1 H00¢eioa efiowon Sivel

—1/2 + 3/2 = 1, mou aAnBevet, apa n Avorn autr) givat dekty.

SEne1dr) UydVoOUpE OTO TETPAY®VO 1) £§100O0T) IOV MPOKUITIEL SV eival 1006Uvapn He TV apiKr). SUve-
g da xpelaotel enadnbeuvon 1@V AUcewv rou 9a Ppebouv.
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Mapadeiypa 49. Na Avoete v §iowon epxr — 1 = 0 oto dwaoupa [—, 27].
Avon. 'Exouvpe epxr —1 =0 epr =1 & epr = eqﬁ% ST =KRT+ % omou K € Z. Noyw

TOU IEPIOPIOHNOU Y1d TO T £XOUNE

—7T§$§27T<:>—7T§/i77+%S27T<:>—47T§4I€7T—|—7T§87T<:>—57T§4I€7T§77T<:>

5< <7
—— <K< -
4~ 4
Enedn o k eivat aképatog énetat ott k = —1 k=01 Kk = 1.
, T 3
e Tar=-1 sxoupsx:(—l)ﬂ+z<:>a::—z.
) s s
o thm:Oexoups:c:Oﬂ—i-Z@x:Z.
, s 5%
o I‘ta/-leaxoupex:hrntz(:)x:z.

IMapadewypa 50. Aoye nadippotag oe pa Saddaooia meployn 1o UYPog g otadung tev
uddatev Sivetatl arod tov TUIo

T
=2 (2
OTIOU ¥ TO VYOG NG otddung tev uddtwv os pétpa Kat t o Xpovog oe wpeg pe 0 <t < 24.
Na Bpeite mo1eg XPOVIKEG OTIYHEG TO UWOG TG otabung tov uddtev eivat 1 pérpo.
Avon. Ot {ntovpeveg XPOVIKEG OTIYHEG €ival 01 AUOELS g eSionong 21 <zt> =1, 6mou
0 <t < 24. 'Exoupe Aourtov 0

o (2) =1 e (5) =mul o Tt =2mr+ T 4 Tr=owr+ T o
) = — = — —t =2RrT + — U= 2R T —/
nu 6 nu 6 TIMG 6 6 n 6 6

t=12k+1 11 t=12k+5, omou kK € Z.
eTiat =12k +1éxoupe 0 < 126 +1 <24 & —1/12 < &

0 Kk elval aképalog mpokuriiel kK = 0 f K = 1. Zuvenog ¢
t=12-14+1=13.

23/12 xat emneidr
12.0+1 =17

A

eTwat =125+ 5 éxoupe 0 < 12k +5 < 24 & —5/12 < k < 19/12 kat ene1dn
0 Kk elval aképalog mporutielt K = 0 k = 1. Zuveniwg t = 12-0+5 = H {
t=12-14+5=17.

TeAdwkd éxovpe g Avoeigt =1t =ont =13t = 17.
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Aoxrnoeig yia Avon
71. Na Avoete 11§ MAPaKAte e§1000EIG:
a) 2cove —1=0 B)—2num+\/§:() Y)3U¢x—\/§:0 8) 1 —epr =0
72. Na AUoete 1§ apakdate e§1000EIG:
a) 20vove+1=0 B)277ux—|—\/§:O y)3a</)a:+\/§:0 8) 1+epxr=0
73. Na AUoete 11§ apakate e§1000EIG:
a) (2nux +3) 2npz — 1) 20vvz+1) =0 B) dnuzovve — 2/ 2nue + 2ovve = /2
74. Na AUoete TG TAPAKAT® e§1000EIG:
a) <2nu(2x -1)— \/§> (cvr(3z+2)—1)=0  B)ed’(3z —1) —V3ep(3z —1) =0
75. Na AUoete 11§ ApaKAte e§1000EIG:
a) nuir — 3nur +2 =0 B) — 2nu*r —3ovvr +3=0 V) €0’z — 9epr = 0

76. Na AUoete TG TAPAKAT® £§100O0EIG:

-5

a) (nur —1) (epx —1) =0 B)ovvz e’z =0 v)3ed’s =
ovvx

77. Na AUoETe 11§ MAPAKAT® §10MO0ENG:

Q) nur = UUV% B) nu(3z) = ovvr  y) ovv(2x) + nug =0 8 epr=o0¢(x—2)

78. Na AUoete 11§ MApaKAte e§1000EIG:

a) NuT = V3ouvvz B) 3nux — ocvve = V2 V) nute — 2\/§T]ILLIO'UI/.T + 3ovrie =0
79. Na Auoete g apakdtw e§lowoelg oto Siaotpa [—m, 37 :

a) ep(20) —V3=0  PB)20vvz+V2=0 Y nur=ovvr 8 cvv(nur)—1=0

80. Arodeilte 011 01 MAPAKAT® £§1000E1G ival aduvarteg:
Q) egb(% - 3m> : eqb(% + 31‘) =2 Bnutr+3ovlr—-5=0 v nulovvzr)—1=0

81. H 9eppokpacia O(t) oe kamowa meptoxr), yia §Uo ouvexoueveg nNUéPeES, T XPOVIKY
otypr) ¢ 6ivetat amo ) oxéon

o(t) = 8nu<%t) t4, 0<t<48

orou 1 depporpaocia eival perpnpévn oe Pabpoug Kedoiou kat o Xpovog PETPnEVOG O
WPES.

a) Na Bpeite oleg xpovikég ottypég n Seppokpaoia eivat ion pe 0 fadbpoug Kedoiou.

B) Na edetdoete av unapyel XPOVIKL OTIyHn Katd v oroia n Yeppokpaocia va givat ion
pe 13 Babpoug Kedoiou.



Kepaliawo 8

ErROeT1KEG Kal AoyaplOpirEG e§1000E1G

Zmv evotnta autr] 9a acxoAnboupe pe e§l000e1g OTIG Oroieg 0 dyvwotog spgpavidetat
otov ekBEtn pag duvapng 1 otov AoydpiOpo pag napdaotaons. AkoAouBouv PepPIKEG
XPHO1HES 18101 TEG.

e Ava>0xkata#1ltea” =a <z =y.
e Ava>0,a# 1 ratx,y > 010t log,x = log,y & x =y.

e Ava>0,a# 1xatz,y > 0 tote:

{  loger +logay = log.(xy). { log,a=1xatlog,1 =0.

{ loger — logay = loga($/y)' { r = Ine* xat z = logl0®.

{ wlog,x = log,x*, w € R. ( loget = w < ¥ = 7, w € R,

Inx  logx . l
— = { r = e™ gat x¥ = e¥'"7,

{  log.w = = .
Ina  loga

IMapadewypa 51. Na Avoete 11§ MAPAKAT® £§10WOELG:

3

5.3%1 =45 — =
a) B =

24 Y21 —-1=0 8e"—5=0 3> 2=2"7
Avon. a) 'Exoupe
5.3 1 =453 =03 1 =P o2 -1=2c1=3/2

) 'Exoupe

3
E:24@3-4”:24@4—36:8@2—%:23@—2:5:3@:5:—3/2.

y) H edlowon ypagetat 1coduvapa

Wt 12t 4=0c =4

49
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8) H e&lowon ypagetat i0oduvapa
" =5&ne"=nbs xlne=5&x-1=54 =57,
€) AoyapiBuidoupe kat ta duo péAn g e§iowong, n oroia ypagdetat wooduvapa
In3*? =In2°* & (v — 2)In3 = (3 — 2)In2 & xin3 + zin2 = 3In2 + 2In3 <

In72

2(In3 + In2) = In2° +In3? & zin(3-2) = In(8-9) & zlnb = In72 & x = e
n

S x = loggT2.
IMapadewypa 52. Na Avoete 11§ MAPAKAT® £§10WOELG:
a) 2372 = 6v/35 B) 5372 = 0 Vet +5=0 5) gv?—dw+3 _ 12°—51+6
Avon. a) 'Exoupe
2.372=6V30 =3 2=3.31 3" ?=31or-2=9/4o 2 =17/4.

B) H eLiowon eivatl aduvarn apov 5372 > 0 yia kd6e mpaypatiké apdpo .

v) H e€iowon ypdpetat 1006Uvapa e*~1 = —5 xat eivar aduvatn apou ¢! > 0 yia xabe
IPAYHATIKO aplpo z.

6) Ene1dr] yia kabe mpaypatuko apibpo x sivar 1
vapa

2 , . :
#7=52+6 — 1 n e€ionon ypdgetatl 1008U-

3D ) o 3 30 02 4p 4 3=0oa=1 1 z=23
IMapadewypa 53. Na Avoete 11§ MAPAKAT® £§10WOELG:
a) 8-3" =27-2% B)9"+7=8-3" V) 2-5%742.4" =5.10° )] (;1:—1)‘“2*1:1

Avon. a) 'Exoupe

3* 27 3\* 3 3\" /3’
83 =212 —=—& || ==& |=z] =|=z| ©z=3.
S MU MORURS
Zxo. Me avaloyo 1poro AUuvoupe e§1000€1G TTOU avayovial ot popdn ~ - a® = A - f*.
B) H e&iowon ypagetat 3% — 8 - 3% 4+ 7 = (. @étoupe 3% = w KAl Maipvoupe TV £§iowon)
w? — 8w + 7 = 0. AUvoupe Vv tedevtaia kat Ppiokovpe w = 1w = 7.

eTaw=1¢x0upe 3* =1 3* =3 2 = 0.

e NMaw =T¢éxoupe 3° =7 < In3* =In7< x-In3 =In7 < x = InT7/In3 = logsT.



51

Zyxoo. Opoing Avvoupe e€1060e1g TIOU avdyovtat ot Popdn & - a*® + X - a® + pu = 0.
v) H efiowon ypapetar 2 - 52 — 5. 2% . 57 4 2. 222 = (). AtaipoUpe Kat Ta dUo péAn g
e€ionong pe 2% kat n e€iowon ypagetat

5 2x 5 T
2(2) —5(2) +2=0.
) )~
@¢toupe (5/2)% = w kat maipvoupe v e&icwon 2w? —Hw+2 = 0. AUvoupe v tedeutaia
kat Bpiokoupe w =2 w = 1/2.
e Naw = 2 éxoupe (5/2)* = 2 & In(5/2)* = In2 & x-In(5/2) = In2 & z =
In2/In(5/2) = logs22.
e Twa w = 1/2 é¢xoupe (5/2)* = 271 & In(5/2)* = In27! & x-In(5/2) = —In2 &
r = —In2/in(5/2) = —logs 2.
Zxoo. Opoing AUvoupe e§1000e1G ITOU avdyoviat otn popdn k-a>*+\-a* 5%+ - 2% = 0.

8) H 606¢ioa e€ionon €xel wg AUoelg TOUG aplOPOUG X Y1d TOUG OI010UG 10X UEL

Nr—1=1 1 i)z—1=-1a 2° — 1ldprog 1 idii)2° —1=0 rat z — 1 # 0.

v npotn mepirntowon Ppiokoupe x = 2. Xt 6evtepn Ppilokoupe r = 0 n omoia
anoppinetat agov 02 — 1 = —1 mou Sev eivat aptiog. Tnv Tpitn nepimoon Bpiokoupe
r=1nz=—-1. Hx =1 anoppirttetat apouv 1 — 1 = 0, evo n x = —1 eivat dextr) apouv
—1—-1=-2#0.

Zxoio. Me avadoyo tpdro Auvoupe e€10woelg ou avayovrat otn popdn (f(z))? @ =1.

Iapadewypa 54. Na Avoete 11§ MAPAKAT® £§10W0ELG:
a) logor =3 B) 2logr—log(3z) =1 95" —4=0 8 in(z—3)+In6—2)=0

Avon. a) Tlpopavag x > 0. 'Exoune logsr = 3 < 23 = 1 < 2 = 8, 1 omoia eivatl Sext.
B) ®a mpénet z > 0 kat 3x > 0, ondte oupnepaivoupe ott z > 0. 'Exoupe

2
2logr — log(3x) = 1 & logr® — log(3x) = 1 & logg— = logl0) < g =10 < x = 30.
x

H Avon mou Bpébnke eival Hextn.
V) [Ipogpavwg z > 0. H efiowon ypapetat

In4
5% — 4 < Inb" = Ind < Inx - Inb = Ind < Inx = ln_5 & Inx = logsd < x = e'°9,
n

H Avon mou Ppébnke eival bextr.
8) Bampénetr —3 >0 >3 rar 6 —x > 0 & z < 6, ondte oupnepaivoupe ot
3 < x < 6. H e§lowon ypagetat

In((z—3)6-1)=0& (r—-3)(6—2) =" —2?+ 92— 19 =0.

Avvoupe v tedevtaia kat Bpiokoupe x = (9 + \/E) /2. Ot AUoeig eival Sektég apou
avfikouv oto Sdotpa (3,6).
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IMapadewypa 55. Na Avoete 11§ MAPAKAT® £§10WO0ELG:

a) In®z + Ina? = =3 B) log(x — 1) = lnx y) 52ogw _ ggloss 1009V —

2

Avon. a) ®a mpénet x > 0 kat z° > 0, ondte ouprnepaivoupe ot > (. H ediowon

ypagetat
Indx + 2lnz + 3 = 0.

@étoue Inr = w xat 1 e§iowon ypagetat w +2w+3 = 0. H tedevtaia pe ) PoriBeia tou
oxnuatog Horner naipvet ) popon (w + 1)(w? — w + 3) = 0 xat &iver t Avon w = —1,
apou n w? —w + 3 = 0 éxet apvnukn Slakpivouoa kat etvat aduvartn. Iaipvoupe Aordv
Int =142 =c'=1/e, mou eivat dexty).

B) ®a mpérnet £ > 0 kat x — 1 > 0, omdte ouprnepaivoupe ot & > 1. H e§iowon ypdpetat

[
log(x — 1) = % & loge - log(x — 1) = logx < log(x — 1)!°9° = logx < (v —1)"9° = .

H tedeutaia e§iowon eivat aduvatn apou yua z > 1 éxoupe
(SE . 1)loge < xloge < xloglO — $1 = 7.
y) Ilpéner x > 0. [Tapatnpoupe ot

100%09V5 = 10%e9V5 — 10e0v®" — 10lo05 — 5

Kat
2199° = 51997 o 10ga'°%® = 10¢5"9" < logh - logr = logx - logh, 1 oroia aAnOevet.
H 606¢ioa egiowon ypadetat
(5logac)2 _4.plgr _ 5 _

@¢toupie 597 = y kat 1 tedevtaia e€iowon naipvetl ) popdn y2 —4y —5 = 0, n oroia £xet
Mosigugy = —1 3y = 5. Ta y = —1 naipvoupe 5°9° = —1, nou etvat aduvatn apov
10 PO PEA0G etvat 9etikod. Ta y = 5 naipvoune 599% = 5! & logr = 1 < = = 10, nou
etvat dextn).

Aok1noetlg yia Auon

82. Na Auoete 11g £§1000E1G:

1
a) 3-2°7° =24 B]Ezzo V) 93" =

8x 6) 52{E+3 =1 6] 21*3 —

323:—1 8
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83. Na Auvoete g e§1000e1G:
@2 — Y5 p49. T =T y3Fl=9v3 ) (\/S) — 5ot
84. Na Auoete 11g §1000E1G:

1
9" =3" BT = YIT=0 §5TI42=0 g5 =1

85. Na Auoete 116 €§1000€1G:

2 1 1
a)3-5°=5-3" B)3.-47*=2.3%" y)5-3x+2+§-3z+1=Z-2$+2+8-2x—3

86. Na Auoete g e§1000e1G:

a) 520+ = 9r+3 B)S- e+l _ o7 gutl V) 3% — % c5etl _ g 5T g . ge-1
87. Na Auoete 11g §1000E1G:
W3 —4.374+3=0 P9 —-2-37-3=0 y2°—5V20+4=0
88. Na Auvoete g e§1000e1G:
Q) 83% — 4.8% — 4 _ 93 B) 337 — 97 — 37+l _ 3 y) 2% 4ol 3
89. Na Auoete 116 €§1000€1G:
a)3-9"—5-6"+2¥" =0 PB)5-574+3.9°=8.37.5°

90. Na Auoete 11g €§1000E1G:
1
q)€2+1:e;p2 B)_:€3x Y)€2_61‘:— 6)62x_(e+1)e$+e:0
61‘

91. Na Auoete 11g €§1000E1G:

a) (2° -5z + 5)“2 =

1 B (a*—2-1
92. Na Bpeite tov ap1Bpod  oTig MAPAKAT® MIEPUTIOOELG:

a) loggd =z B) logyx = -2 y)log,3 =2 8)Ilnxr=e ¢ logr=—3
93. Na Auoete 11g §10W0EIG:

a) log(z — 4) + log(z — 2) = 2logV'3  B) log(5 — x) + 1 = log(z — 2)
94. Na Auvoete G £§1000e1G:

a) (logz)* — log (z°)+6=0 P (logz)® +1 = (logz)® + logx
95. Na Auoete 11§ €§1000E1G:
Ae*=3 Pef=In2 yYHi=¢> 539 =10 ¢! /z=1000

96. Na Auoete 11g £§1000E1G:

q) 32logx —9. xlogS . 1oologx/§ =0 B) 23log:): 4 xlog2 o 100109\/5 =0
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