AYKHEEIZ TTA EITANAAHYH
(A AYKEIOY)

OEMA 1
Atvetan 0 eéiowon x> — (A+1Dx + A =0

i. No amodeilete 0111 eéloman Exel Tpay LATIKES pilec v Kabe T Tou A
(8 novadec)

‘s , T , A s 2
il. Avx), xz o1 pilec ¢ eélomonc va Ppelte 1o A wote (x1X2)° - 2x1%; =10
(8 novadec)

iii. [ A=3, va katackevaoete eélomaon 27 Pabuov ue pilec 2x; kot 2x;.
(9 novadec)

AYZH
i)

A= —day=[-A+D] =41 2= 22 +22+1-44=2>-22+1=(A-1)’ 20
ii)

(X|+X3)2_2X|‘X3=10<:>(/1+1)2—2/1=10<:>

S A +24+1-21=10=1"=9< 1 =43

—(A+1 v A
(')fc()l,\xlﬁ-}{j:—é:—g:)Lﬁ-l lcuLX,-X1=£=—=)L_
- a | Toa 1

iii) Av A =3 1ote n efiowon eivann X~ —4x +3=0. Onorte

—4 3 3
X|+X1=—£=——=4 K(llXI'X1=£=—=3.
i o 1 a1

Apa S=2x, +2x, =2(X, +X,)=2-4=8 km
P=2x-2x,=4x,-x,=4-3=12.

Emouévwgn (nrovuevn eéicoon 2 Babuod sivor n
X*=Sx+P=0<x"-8x+12=0.



OEMA 2

Atveton n eéicwon: x° +(1-A)x+1=0, ue e N N omoia £yt do pileg avices TIg X

KO Xo.
a) No Seicete om |1 - 4|2
(novaoeg 7)
B) Na VTOAOYIGETE TIC TINES TOL A.
(novaoeg 6)
v) No EKQPAGETE GUV GUVAEPTNGT TOV A TIC TIUES TOV O KATOW TUPUCTACEMY
. 1 1
K=x+x, A=xx, M=—+—
» - v“'] "“-2
(povaoeg 6)
0) Na fpeite T0 A OCTE Vo 16 VEL Ax X2 + Ax]x, +3x, +3x, =5
(novaoeg 6)
AYZH
. Ao 1 e&lomon £xel 000 pILeEC OVIGES, TOTE

A0 (1-2)° 40 (1-2)° -4 1-4]-2

. [-A=2=1-4%2 5 1-A<2<1-2-4 5 1-2<4
A<-1 n A=3
V. Amd toug Tomovg tov Vieta
i -4
K=.1‘1+.r2:—’{—=— =A-1
o 1
Y
A=xx,=—=]
o
1 1 ,+x, A-1
M=—t—=2"0 2
X, X, XX, 1

d. Ax, (2 +x,) 4+ 3(x +x,) =5

AdlA(A=-1)+3-(A-1)=5
A—-A+34-3-5=0

AA+24-8=0

A=2 1y /1:—4}

A==1 9 A>3 <= A=-4 ekt



OEMA 3

H e&lowon x*-Ax + 3k =0, dmov ke R, &xet d00 dviceg paynatikég pileg X, Xo.

a)

B)

AYZH

-

Na arooeilete Ot A <0 A > 12
Movaosec 8

[ah=-4:
i) Nu amoosiZete 0TL o1 pieg X, Xo NS eSlomoNC elval ETEPOGNUEC.
Movaoss 4
ii) Av x5 elvar 1 apvnTikn piCa mc eClomone va ADGETE TNV GVIGMGN
x +2011] <x,.

Movaosc 6
iii)  Avx; etvar n Oetikn pila g eSlomong, vor 0elEeTe 0TI X /X, = NED

Movaosc 7

X*-dx +3h=0(1)

a)

B)

A=N—12h=MA—12)

H (1) &yer 600 aviceg pilec. apo A= 0= MA—12)>0<(A<0n A= 12).

To wpdanuo Tov TPwVOLHOL AMA—4) TPOKLATEL EVKOAL, GEOOUEVOD OTL 01 PILES
tov eivor 0 kot 12, dpa ektog tomv priodv Oa ivor OeTiko.

Moh=—4: x"+4x-12=0(1")

. - . o . Yoo 12 _
i) [o ywopevo tov piloOV 1600T0L HE—, OPOX, X, = - - 12 <0,
a
apa ot pilec eival eTepooLEC.
Hopotypnon o propovcule Vo LITOAOYIGOVLE TIS PIleg 2 Kot —6, TOv
UGQUAMS EIVUL ETEPOCTLEC.

ii) H omorvtn twn eivor un opvnuikog apibuog ko n pila x» eivar
OPVNTIKOC, ETOUEVMC 1] UVIGMON £IVUL COVVATI, OEO00UEVOD OTL EVOC 1N
OPVNTIKOS OEV Elval LVOTOV Vo €Ival LIKPOTEPOS 1) 160C amd &vav
OPVITIKO.

iii) H (17), &xet stoxkpivovoa A =A(h —12) = (—4)(—16) =64
4+48
2

JXIJZZ#’QJ_:\/E:@:J;:JE

} } 2 .
Ot PILEC TNC vl X = . EMOUEVOIG, Xy = 2 Ko
> = 6 >




OEMA 4

. wr 2 . . < . .
Atveton n eSlomon X" —Ax+A =0 (1) Omov A €1val 1] OLUKPIVOLGA TNC.

Al.  Na Ppeite 1ig Tiuég tov A (novaoes 5) xou 1o manbog tov piiov g (1)
(novaoeg 3).
Movaosc 8
[a A =35, Bempov e TIC GUVOPTINGEIS

g(\;) = \/xl —2(x1x1]x+5(x1 +X,). f(x) =

omov X,, X, etvat ot pieg g e&icwong (1)

2x2—3x +1

x—1

A2,  «a) No amooeiCete 0Tt g(\;] = ‘x —5‘.
Movaoeg 5
B) Na ppeite 10 medio opiouov g ocvvapmong t (uovaoes 3) ko va
UTAOTON GETE TOV TOTO TG (Uovadeg 4).
Movaodeg 7
Y) Na Ppeite ta kowa onpeia tov C; ka C, .
Movaodeg 5

AYZH

Al.  H owxpivovoa A ™¢ eSicmwong (1) etvar;

A=(-A) —4-1-A

S A=A —4A
S A -5A=0
S A(A-5)=0

S A=0NnA=5
['a to TanBog Towv priov e eCicmonc (1) Eyovue:
» Av A =0, n eliocwon £yet o OurAn TpayuaTikn pica, v x = 0.

7 Av A =51 eliowon £yel 000 AVIGEC TPAYUATIKES pilec.

A2. Tw A=35 nefiomon (1) yivetar x> —=5x+5=0
a) Amo toug Tumoug Tov Vieta yvopilovpe:
5 v
X, +X, =—E=—=5 KOl X, X, =—=5
B o 1 oo

‘Etot 0 tomog g suvaptnong g yivetat:

g(x)szz—ZoS-x+5-5

= g(x)=vVx*-10x+25
=g(x)=y(x-5)

=e(x)=[x-3|

B) o to medio opiouov e cuvaptnone f apemer: x —120 < x #1. Apa to
neoio opiopov e f elvar to < — {1} ,
[o vo amhomomcovpe tov TOmo ™ T wpémel vo TupayovTomonGouLE To
TPIOVLHO: 2X7 —3X +1
H dwaxpivovsd tov eivor: A = (—3]1 -4.2.1=9-8=1.



- , —BEA 31 . . L. 341 4
O1 pileg Tov etvat: X, = B =2 . ONAGON: X, =j—=—=l KO
” 20 4 / /
3—-1 2 1
X--, = = — = —
- 4 4 2

OO TE TO TPIOVLLO TEPUYOVTOTOIEITUL GTI] LOPPT):
5 1
2r>3x+¢=2(x—U[x—EJ=(x—u{2x—U
Apa o TOmog ¢ cvuvaptnong £ yivera:

£(x) = ("‘2(_21’“ ) s p(x)=2x -1

v) o va fpodue Ta KOwd GnUEid TV YPUQPIKOV TUPUGTUGEOV TMV
cuvaptioewv £ kat g. Bo Adcovue v eicmon: f(x] = g(‘{) ue x # 1.
Amo A2 ko (B) epomua, woydel 2x—1= ‘x —5‘ (2)

[ va fydaovpe ™y amOAV T TIU. TPETEL VOL OLUKPIVOL LIE TEPITTOCELS:

7 Av x—5>0 onrudn x =5 €ovue ‘x -5

=x—5. H &icwon (2)
yivetot:

2x-1=x-5
& 2x—-x=-5+1

ox=—4
H pila amoppinteton o0t —4 < 5.

7 Av x—-5<0 onraon x <5 &yovus ‘x -5

=—(x-5)=-x+5.H
elomaon (2) yivetat:

& 2x—-1=-x+5

& 2x+x =5+1

& 3X =6

& x=2

H pilo x =2 gwvar oextn ywtt 2 <5

[a x =2 &yovue ot f(Z] =22-1< f(2] =3

Apa o1 YPAQIKES TUPUGTAGELS TV GUVUPTNGE®VY T Kut geyouy sva

Kowo onueio o A(2,3).



OEMA 5

Atvetor n eéiomon:
AP —(A=2)x+2-1=0,heR* (1)
I'1. No amodeicete 6T 1) SluKpivousa Tov TPLOVOLOD sivat A=507 —120+4 .
Movaodec 5
I'2.  a) ['wnoeg iuég tov A eCicmon (1) &yet mpaypatikég piceg:

Movaodeg 7
B) Av Xy, xp ot piCeg mc (1) va Bpebet n Ty tov A OGTE Vo 1oy vEL
X, X, -3(x,+x,) =0
Movaodeg 7
I'3. Avy;=5kay,=1 ot AMdoeg me eSiomong
X* —[k]+2[x +d(p.4)=0
va Bpeboiv ta kKpe B
Movaodec 6
AYZH
I'. A=p*-4ay
A=[-(1-2)] -4n2-1)
A=1 —4h+4-8h+4)°
A =552 -12).+ 4

I'2.  a) Heliomwon (1) &ge mpaypatikés piceg otav:
A=0 kot o#0
S -120+420kat A #0
Jovenocg:

A, =B -4ay
A, =(-12)"-4-5-4
A, =144-80
A, =64=0
. A =2
—(-12)£/64 1248 :
)"’IJ: - = 2
' 25 10 l_‘:i
5
'3 X % 2 +
+ 0 ) +




I'3.

B) x,-x,-3(x,+x,)=0
<P-3-8=0<

@I—B[—SJZOQ

o
2-A-3(L-2)=0=
S 2-A-3h+6=0=
> A4h=-8<

<=2

v, Ty, =0 Ko y,-y, = 5. Apa:

kK[ +2= 6= k|=4 <[k = 4| k=4
[<[+2]=6< ﬁ
K| +2=-6 <[k = -8 AdOvatn

n-4=5c=9
d(n.4) =5 u-4-5< 1

n-4=-5<u=-1




OEMA 6

Aivovtatl o1 TapasTaceg A = 3/ 44/2 + 32 ko B= (\/ n—2 )2 +4f(m—4)* +1.

I1l.

I2.

I'3.

AYZH

Il

I2.

No Bpeite Tig Typég tov A, B.

No deiéete o (

IN'o A=2 xon B=3,

JK+J§+JK—J§] A-B
JA-VB JA+JB

A+B

(a) va Aoete v e&icoon: |AX —B| =B—-Ax,

(B) va Ppeite yro mow x € R opileton n mapdotaon:

2018

“[Ax-B[-(B-Ax)

A=Y+ 32 =32+ 32 =alar2 =ada =3 =2
B:(Jgj§r+wkn—®2+l:n—2+h—ﬂ+l:n—2—n+4+l:3

a0om 2<n<4c>(n—2>0 Ko n—4<0)

1° 1poémog

A-—

NN

2-3

[JK+JE+JK—JE]_
VAB JAB

(V2+43)

2

A+

1

23 243

RO

(Z-B)2++5) (V2+B)(2-5) | 5
(V2) +2v2-3+(3) (V2) 225 +(B) |

J.

(V2) ~(5)

2-3

2-3

2+2J€+3+2—2\/€+3J

-1
5

_2+2J6+3+2-2J6+3 -1

-1
101 10
-1 5 -5

2

5

(V2) ~(5)

2+3

5

Movaodec 8

Movadec 8

Movadeg 5

Movadeg 4



2™ 1pomog

VA+VB JA-yB) A-B _
JA-VB JVA+VB) A+B

(\/K+~/§)2 N (\/K—\/ﬁ)z A-B
(VA B)(VA +B) (VA +VB)(JA VB) | A+B
[(VA) +2A VB+(vB) (VA) -2VA-VB+(/B) | a-n

(V&) (&) (A) (B ] A
A+2\/E+B+A—2\/E+B}A—B

A-B A-B A+B

_A+2JA-B+B+A-2JA-B+B A-B

A-B A+B
_2(A+B).A—B_2
~ A-B A+B
I3. (o)
|Ax - B|=B - Ax
A=2 <:>‘2x—3‘:3—2x<:>2x—350<:>x£%
B=3

(B) T'a vo opileton N THPAGTOOT TPETEL:
|Ax —B|—(B—Ax) # 0 < |Ax —B| # B— Ax
o [2x-3|#3-2x

3
S X>=
OOTL, Ao TO TPONYOVIEVO EPOTILN EYOVLLE 0TI,

‘2}(—3‘23—2){*{:}}(5%



OEMA 7

Aivetar 10 Tpidvopox’ —(A—2)x+2A+1, AcRto omoio &gl S0  Aviceg
TPOLYPOTIRES PICEC, TIG X, X, -

Al.

A2.

AYZH
Al.

A2.

No Seifete 6Tt A =A2 —12A (4 povédec) ka1 ot cuvéyew va amodeilfete OtL,
A € (—0,0)u(12,+0) (4 povadec)

Movadses 8

(o) No vmoloyicete 10 GBpowcpaS=x, +X, Kou 10 YwopevoP =x, -x, Twv
pLLGV TOL TPLIOVOOV, O GLVAPTICT) TOL A.
Movadeg 4
(B) No Bpeite ic Tyuég Tov MPOypatcov aplBpod A Yol TIG OMOIEG 1GYVEL
XX, +XX," +X,+X%,>0

Movadeg 5

(o) No Ppeite Tig TiHéC TOL TPAYHOTIKOL aplBuod A, Yo Tig omoieg ou pileg
X, X,TO0  Topamdveo  Tpuovopov  eivor  dwotdoel;  opBoymviov
TOPUAANAOYPALLLOV.

Movades 4

(B) Na Bpebei 1 Ty} Tov A Yo v omoia 0 ophoydVIo TOPUAANAOYPALLO [E
dwotdoeg X, X, &gl mepipetpo 28cm. Iloto eivar o epuPadov avtov tov
opBoyaviov;

Movadeg 4

A=[-A=2)] —4-1-@A+1)=2>—4h+4—8h—4=2"—12%
AoV To TprdvLuo EXEL dVO avioeg pileg, 1oy 0EL:

A>0SA —12A>0A<0 f| A>129 Ae(—0,0)U(12,+x)

A —00 0 12 +00
| |
A% — 12\ + 0 - 0+
| |
(@)
. S:x1+X2=—E:—7_OL_2):)\, 2
ol
2




(B)
X X, XX, X +X, 209 XX, (X, +X, ) +X,+X, 20
< (%, +X,) (%%, +1)>0
< (A-2)2a+1+1)>0
& (A=2)2h+2)>0
& 2(A-2)(A+1)20
SAh<-1 1 A=2

kot enedf A e (—0,0)u(12,4+x0) sivoar tshkd A<—1 711 A>12.

(@) e vo amotehovv, ot pilec x,x, TOL TOPATAVE TPLOVOLOV,
dwotdoelg opboywviov, Tpémel va eivon Betikoi apBuoi. Avtd  copPoaiver
OTOV 1GYVOVV 01 GYECELC:

A>0 (<0 as12 |F<OMA>I2
P>0&420+1>0 & l>—% &> qA>12
S>0 A-2>0 A>3
1
-0 5 0 2 12 +00
? ?

(B) H mepipetpoc tov opboywviov ivor
I1=2x +2x, =2(x, +X,) =28 =2(AL-2)
Emopévac,

m=2A-2)
{H ~28
Yroloyionic eppadov:
1% Tpiémoc:
E=x,Xx,=P=2A+1=2-16 +1=33 cm’

2™ tpomoc:

INo A =16 1o tpudvopo yiveton: x> —14x+33=0

A=B’—4oy=(-14)"—4-1-33=196-132=64 >0
22

=Zon
_BtVA _14+J64 1438 |

2

X
2 2 2 2 6
2

X,=—=3

Emopévag, E=x,-x, =11-3=33 cm’

S2A-2)=28A-2=14L1=16>12 (Sexti)



OEMA 8

B1.

B2.

B3.

AYZH

Bl1. o.

B2. a.

No VTOAOYIGETE TIC TILEC TOV TUPUCTACEWDV:
i) a=JyVI2-V3- V12 ++3
i3
i) g= I_+%/E
) B 7
Movades 3 +3
No Avbovv o1 e&iomoelg
i) x¥-3x+2=0(1)
ii) d(x.p)=p, OmOL p1 N pKpotepn Avon ¢ eicmwonc (1) ko p2 M
LeyoAvTEP).
Movades S+ 5
No Bpefovv o1 KOWEG AVGEIC TOV UVICHOGEDV:
X’ —x—-2<0 kot |x—1|<2
Movadeg 9
a =\/\/1 —\E\/\/ﬁ+\f§
a= [(Z-V3) (VT2 +V3)
2
« = |(VI2)’ - (V37
a=v12-3
a=+9
a=3
_ |38, 3
B=|z+V27
B=Vi+3
p=i
B =2
x2—3x+2=0

A=(-3?-4-1-2=9-8=1

(3T _ 341 ,
xl,zz%zT apo. x; =2 1N x =1

B. Exoope py =1 xou p, =2

SUVERGG d(x,p;) =p,
[x—1]=2
x—1=2 11 x—-1=-2

x=3 1 x=-1



B3.

x2—x-2<0
x2—x—-2=0

A=(-1)>-4-1-(-2)=1+8=9

X1 :%52%3 apo. x; =2 1 x,=-1
X —o0 -1 2 + o0
x2-x-2 + } - t? +

x€(—-1,2)
Emiong &éyovpe |[x — 1] < 2
—2<x—-1<2
—2+1<x-1+4+1<2+1
-1<x<3
Emopévag o1 kowvég Aoelg etvan
- : s o

\7 A
/

x€(-1,2)



OEMA 9

Atvetar 1o Tprdvopo f(x)=x" —(a+Dx+2a—-1 (1) pea € R
I'l. No deifete 0T 1 dwkpivovoa ¢ e€icoong f(x) =0 eivar A =a’ —6a +5
Movadeg 6
I'2. Nooeigete oL av a €(1,5) 10Te f(x) =0 Yo kabe x € R
Movaoes 8
I'3. No Ppebodv o1 Tinég tov a € R dote 1 eicwon f(x) =0 va £el dvo pileg
avtibeteg kot va PpeBodv ot pilec.
Movadeg 6
I'4. Na deifete 6m dev vdpyovv TES ToL a € R €101 ®OTE TO TPIOVLUIO VO EXEL
OVO TTPOYILATIKES OpVITIKES pilec.
Movadseg 5

AYZH

IN.e.x2—(a+1)x+2a—-1=0
A=[-(a+1D]?—-4-1-2a-1)
A=(a+1)?-4Q2a—1)
A=a*+2a+1—-8a+4
A=a?—6a+5

I2. Eyovpe a’—6a+5=0
A= (=62 —4-1-5=36-20=16

_ —(-6)+V16 __ 614

a , = > . agpa a; =1 a,=>5

Hopampovpe ot otov a € (1,5) N OKPivOLGE TOL TPLOVLLIOL Eival
OPVITIKI] GUVETDG TO TPLOVLNO O10TNPEL TPOGLO Optocn o Tov 1.

Apootava € (1,5) 10t f(x) > 0o kaBe x € R



T va £xel To Tprdvopo dvo pilec avtibeteg Oo mpémet:

A>0 omradn a € (—».1) U (5, 40) kot emiong

§=0
_B_y,
a
“[=(e+1)] _
1
a+1=0
a=-1
Av a=-1 107e 10 TPIOVLLLO YiveTal
fX)=x>=(-1+Dx+2-(-1)-1
fx)=x*-3
Ondte f(x) =0
x>—=3=0
x?2=3

x=v3 N x=-3
Ta va el 1o TPL@VLIO V0 Pilec TPAYLOTIKES KOl 0PV TIKES Oo TpEmeL
A=0 onradn a € (—o, 1] U[5,+w) ko emiong

S<0 Kol P>0
_E<p Yoo
a a
—-|— 1 2a—1
i G0 >0
1 1
a+1<0 20—1>0
a<-—1 20 >1
1
a>=-
2

TTapatnpovie OTL deV DVIAPYOLY KOIVEG ADGEIG

XN\ ZZKK

omote dgv vapyovv TiiEc tov @ € R doTe To TPLdOVLIO va £YEL OO pileg

TPAYIOTIKEG KO OPVITIKEC.



OEMA 10

4

Aivetar ocvvapmon f(x) =1 —%+ = HE R mg¢ omoiog M ypaoikl] mapacTtaom

oepyetan amd to onpeio M(1,1)

Al.

A2.

A3.

Ad.

AYZH

Al.

A2,

Na PBpebei to medio opiopol ™E cLVAPTNCNEC A KOl VO VITOAOYIGETE TNV TN
TOV L.

Movadeg 5
Av u=4va deifete ot f(x)=>0yw0 kdBe x e A Kol vo Acete TV eEicmon
|x| fx)=2

Movaodeg 8
Aivetan evbeia €: y = f(D)x+ f(~1) Na Bpebodv Ta onpueia topng g evbeiog pe
TOVG GEOVEG xx' KOl 3y’

Movaoeg 6

Na Bpeite mv e&icoon ¢ evbeiag (£) N omoia eivan Tapdiinin pe v (€) Tov
EPOTNUATOC A3 Kut S1EPYETAL ATTO TO GUUUETPIKO TOL oTpeiov M o¢ Tpog Tov
aova XX .

Movaodeg 6

TINa o medio opiopod e covaptnong apénet x # 0 kot x2 # 0
x#0 xou x#0
Onote 1 f opileton oto A = (—o0,0) U (0, +0)
Emeid1) n) ypagwkn) mapdotacn g f 01Epyeton amd to onpeio M(1,1) xovpe:

f=1

Exovpe f(x) =1 —§+§

) = xz—;2x+4
f) =2

-2
f(x) :(;‘E—x—)2 >0 ywokdfe x€A



A3.

Ad.

Axopa x| -/ f(x) =2

x—2,
. =2
el (=)
lx — 2]
[x] - =2
x|
lx —2] =2

x—2=2 1 x—-2=-2
x=4 1N x=0 (Amnoppinterar)

Exovpe f(x) = (*=)?

, _(1-2\%2 _[-1\? _ ,

Emopévac f(1) = (T) = (T) =(-1)*=1
—-1-2\* [/-=3Y

—1) = = — =32=9

ren=(—=7) =(5)

Apa evbeia (g) yivetary = x + 9

Oétovpe y =0 dpa x = —9 ovvendg 1 evbeion tépuvel Tov dEova x'x 61O

onueio B(—9,0)

O¢étovpe x = 0 dpa y = 9 cuvendg 1 evbeia tépvel Tov a&ova y'y 610 onueio
r,9)

To cvppetpikd tov M(1,1) g mpog Tov dova x'x eivar to onueio M, (1,—1)
Eneidn 1 evbeia () eivon mopdAnin pe mv (€): y = x + 9 6a &xer myv ida
KAion pe ot ondte Ba eivar a = 1.

Apo 1 Cnrodpevn evbeia () Ba eivor g popec ¥ = x + [ Ko emewdn
dépyetar amd to onueio My (1,—1) Ba woyver —1 = 1 + B ondte Ba Exovpe

B =-2.

Emopévac 1) eéicmon e (nrodpevic evbsiac sivar ((): y = x — 2



