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©EMA 4
va ehatipo ke uows wikos (OM)  gap (O) (A) (B)
KpEETAL o To TaBavt. TonoBeteltal oto
eAaTripLo éva o PATag M Kal LopponeL
om Béon O (O.. — ©fon loopporiac),
anéxovtag ané to métwua anéotaocn ion
ue 1 pérpo.

To owpa aveBokateBaivel, Eexvivias and
T Béon O, exTENVIAE TaAGVILON HETAs

Twv 800 akpaiwy Béaewv A Kat B, ot omoleg

améxouv peTaEl Toug otalepr amdotacn
fon pe 2yo.
H anooTaon T GUHATOG (OE METPQL) 0TS TO MATWHA, WG CUVEPTNON TOU XPOVOU (0E
Sevtepoena), elvar:

y®) =1+02- qy;t

) Nt Bpeite 10 Y Kat TN GUVEXELR TV QNdOTaoN HETAEL Twv 500 akpaiwy BEEwy A kat B

e TaAdvTwone.

(Movésec 06)
B) Na Bpeite Tnv epiodo Tng taAdvtwong,

(Movésec 06)
) Na kdvete T ypadwki napdotaon g ouvdptnong ywa t € [0, 4].

(Movésec 06)

5) Nt Bpeite MOLEC XPOVIKEG GTLYHLEG, N QMAOTAON TOU GUUATOC and To Métwia Ba elvat (on
pe 1,1 pétpa, yiat € [0,2].
(Movésec 07)




image96.png
OEMA 4

Aivera o TOAUGVORO P(x)=—x ~4x ~x+6.

) Na Adoete Ty aviowan P(x) <0.
(Movabeg 10)
B) Ané T napaxdw oxiaTa, éva P6vo UTOPEL Va avIIoTOEL otV Ypadud napaoTacn
g mohvwvupiis ouvdptnang P(x). Na Bpeire noto armohoydvrag Ty andvnor oa.
(Movasec 7)
V) Na anobeifete 6t e€iowon P(x)=Inx éxet povabuxd Ason v x=1.

(Movibe 8)

] T3 4567557554

xiua 1
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©EMA 4

Divetaun mxp('m‘nxnnA:ln(ez 71].

e'-3
. ) o -1
) Na AUoete v aviowon >0.
(Movabeg 8)
B) Na Bpeite yia moteg Tipég Tou x opiletal n mapdaotaon A.
(Movabeg 8)

y) Na Aboete v efiowon A=-In3.
(Movabeg 9)
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OEMA 2

Aivetau n napdotaocn A=log,3+log, a—log,B, 6mou a, B Betikol aptBuoi.

. 3
a) No anodeifete 6t A=log, 3a

8

(Movaseg 13)

B) Av yLa Toug aptBpoig a, B loxUeL 3a=16p, va Bpeite TV Tur TG napdotacng A.
(Movaseg 12)
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OEMA2
Aiveraun napaotaon A=log, 3+log, a~log, B, 6mou a, B Betikoi aptBjol.
a) No anodeifete 6t A=log, %1

(Movaseg 13)

B) Av yLa Toug aptBpoig a, B loxUeL 3a=16p, va Bpeite TV Tur TG napdotacng A.
(Movaseg 12)
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OEMA 4
Aivetau n ouvdptnon f(x)=In(e* —1).
a) Na Bpeite to nedio oplopol g A kat o onpeio Topg TG ypadikrg TN mapdotacns pe
Tov dgova x'x .

(Movabdeg 9)
B) Na Aboete Ty e§iowon f(x)=x—1.

(Movasdeg 8)
y) Na anodeiete ot av a>0, tote n ypadukr napdotacn g f Sev éxel kowd onpeia pe v
eubeia y=x+a.

(Movasdeg 8)
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©EMA 4
Eotw f pa ouvdptnon pe medio opopold TO
subotpa [-5, 5. 510 Suthavé oxia Siveta, yia
TG U aPVNTKEG TUWEG TOu X, N ypadwknh g
Tapdaotaon. Av eivat yvwoto ot n f eival dptia, tote:
@) Na oxeSLAoeTe T ypadikr TG Mapdotasn yLa TG
QAPVNTIKEG TUEG TOU X.

(Movadeg 7)
B) Na Bpeite ta Stactripata povotoviag g, tnv.

EAGXLOTN KAt TN PéYLoTn Ty TNG. Ma ToLeg TLEG Tou

X TIPOKUTITOUV OL QKPOTATEG TLUES TNG;

(Movadeg 8)

y) Eotw 6 évag aptBpog pe 6 e(%, g) . No ouyKpiVETE TOUG apLBuoUG:

i.  nué kat ouve.

(Movadeg 5)
ii. f(nue) kat f(ouve)

(Movadeg 5)
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OEMA 4
. . 1 .,
Aivetau n cuvaptnon f(x):zlnx L x#0.

) Na anodeigete 6tLn ypadikr Tng mapdotacn eivat CUPHETPLKT WG TTPOG Tov dfova y'y .

(Movddeg 5)
B) Na anodeiete ot yla kaBe x >0oxvet f(x)=Inx.

(Movdbdeg 6)
y) Na oxedidoete ™ ypadur napdotaon e f(x)= %Inxz, x#0.

(Movdbdeg 7)

8) Na Bpeite yia moLeg Tpég Tou X n ypadikr tng napdotacn eivat kdtw and v eubeia y=2.

(Movdbdeg 7)
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©EMA 4
v Actpovopia, oL aoTéPEG Tagvopovvtat avaAoya pe TNV Aapnpdtnta Toug pue Baon tnv
ox¢onm — M =5-log (ﬁ), (I) 6mou d n anéotacn Tou actépa and Tov tapatnpnth, m
elvat to pawopevo péyedog toug (to méco Aapmpol paivovrat) kat M to andAuto péyeBog
TouG. To andAuto péyebog opiletat va eivat to pawvopevo péyebog oe andotacn 10 parsec
amno tov napatnpnti, drou 1 parsec eivatn povada pétpnong tng andotacng d Kat lwolvtat
e 3,26 étn dwtdg = 30,9 - 1012Km.
@) Ma ToLeg Tég TG andotaons d 0 Gpavopevo uéyeBog evog aoTépa eivat UKpOTEPO amd
T0 andAuTo péyeBOG To;

(Movabdeg7)
B) Evag aotépag éxet pawopevo péyebog m = 1,157 kat Bpioketat oe andotaon d = 100
parsec amno évav napatnentr. Moo eivat to andAuto péyeBog autol Tou acTépa;

(Movadeg 6)
y) Na emthboete tv oxéon (/) wg mpog d.

(Movabdeg7)
8) 0 aotépag Betelgeuse éxet pawvdpevo péyeBog 0,46 kat andiuto péyebog — 5,14. Mot
€lvaLn anéotact tou ané Tov napatnenty; Aivetatét Y/10° = 131.

(Movabdeg5)




image104.png
©EMA 2

Afvetauto moAutvupo P(x) =x3+ 2x- 3, x €R.

a) Na Bpeite to mnAiko kat to undhowto tng Staipeong tou P(x) pe to (x +1) kat va
ypaete TV TauTéTNTA TNG Staipeong.

(Movadbeg13)
B) NaAbaete Ty e€iowon P(x) +6 = 0.

(Movdbeg12)
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OEMA 2
MpoKetpévou va eAeyyBEL HNXQVIG EKTdEeUoNG TUPAUAWY SNILOUPYACAHE TO TaPaKATW
oxfiHa oTo omoio daivetat n anéoTacn Tou TUPAGACU a6 To £5POS OE GUVAPTNCN HE TOV

Xobvo.

ER] T2 3 4 5 & 7 8 & 1 1 1 15 14

a) Na Bpeire:
i. Tov 6uvoAwo Xpévo Kivnang Tou upaviou.
(Movéses 5)
ii. To HEYL0To GG ToU £¢Tace o THPAUAGG KL oL XPOVIKA GTLYHA GUVERN QuTd.
(Movébec 6)
B) 3 enavAndn Tou EAéyxou N eKTéEeucn TpayHaTomotettal and Gipog T .
i. Na petadéperal oty k6Ma 0ag TNV QmOTURWAN TG TPWTNG EKTEEEUTNG KA v CXEBIATETE
ot0 (610 UoTHa afvwy TV Sebtepn.
(Movéses 7)
ii. To V€O péytoTo Gihog Tou EdTace 0 KGPAUADG KaL oL XPOVIKA GTiykr GUVERN QUTS.
(Movéses 7)
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OEMA2

Aivovrat ta napaxéTw oxfuara:
A=2)
3
2 A=(2,2)
1 o

a) Na amoloyigete moteg and s ypagwe napastaces €. C..Cs.C. - avanapioroly,
GpTIEC ) MEPITTES OLVAPTATELS, MOLE 6yt Kal yiari. AlveTal 6Tt ToUAGXOToV pia eiva dpTia.
Kat TouéyoToV pia elva MeprrTy.

(Movabec 12)
B) Ma ¢ ovvaprioeis C;,C, va Bpeite Ty Tetayuévn Tou ompeiov Tous  B-2,kl,
aumohoyivrag T T ou Bpkate anb Y BIOTTa OUMUETpias KaBepiag oUVApMaNS.

(Movases 13)
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©OEMA 2

sni4 an/2 Tnia S emia smiz 1mi4  am 13t

1o mapandvw oxiua Sivetal n ypadwr mapdotacn g ouvaptnong f(x)=nux oto

Slaotnua 0,27:] Kat n ypadki mapdotacn mg cuvApTNong g Tou TPoekupEe and Ty f
pe 8Uo Sladoxikég petartomioels. Me tnv BoriBeia Tou oxripatog va Ppeite:
@) To Medio 0pLaHOL TNG GUVAPTNONG g, TNV HEYLOTN TLUA TNG Kat O Ttola B£an TNV ATOKTd.
(Movdbdeg 13)
B)
i. LG 5U0 SLadoxikég HETATOMIGELG TNG f QO TIG OMoieg POEKUYEN g .
(Movadeg 6)
ii. tovtimo g g.
(Movabdeg 6)
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©OEMA 3

Aivetau n ypadii napdotacn e ouvdptnons f (x)=rnux ue xe[0,7].

a)
i. No petadépete otnv kOMa 6ag T0 OXApa Kot petatomijoviag katdAMnAa Ty [ va
oxebiaoete v cuvdptnon g(x)= f(xf %] .

(Movadeg 8)
ii. Motog eivat 0 TUMOG TNG g Kat ot Moo Stdotnpa opiletal;
(Movadeg 8)

B) N Avoete tv egiowon f(x)=g(x).

(Movadeg 9)
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OEMA 4
Aivovtat ot ouvapticels f(x)=x"~3x" —4 kat g(x)=—x"+4 pe nesio optopol To X .
@) Nat Sefee 6 f (—x) = / () v g(-x) = g(x) via xdBe xR
(Movébe 7)
B) 10 napaxdw oxiua SIveTal P0G TWY YPaIKGY NApPAOTAEWY TwY ouvapTioewy f Kat

I8

6 f
4
2
% 4 2 o T e
2 9

-

Adob petadépete To oxfa oV KMa 0aS, Va GUNTANPWCETE TG YPadIKES TAPgTATES OE
)00 . N actiohoyiioete Ty andvnod oas.
(Movasdec 6)
V) NaAdoete , ahveBpud f ypasucd:
i.tv elowon f(x)=g(x).
(Movasdec 6)
ity aviowon £ (x) <g(x).

(Movdseg 6)
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©EMA 2
Aivetatn ouvéptnon f(x) = In(x+2).
) Na Bpeite T0 nebio 0pLopos T f .
(Movasec 7)
B) Na Bpeite To onpeio Topriq TnG ypadikr napdotaong g f e Tov dfova x'x .
(Movasec 8)
) 2t0 napaxdtw oxipa Sivetal n ypadiki tapdotacn g cuvdptnong g(x)=Inx.

o) = Iz

Na petadépete otnv k6Ma oag T0 OXAHa Kat va XapdEete T ypadikrh mapdotaon tng
/(x)=In(x+2) petatoniZovrag katdMnAa TV ypadiki napdotacn g g .
(Movaseg 10)
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©EMA 2
Aivetain ouvéptnon g(x)=ovv2x, xeR.

a) Na Bpeite TV epiodo kaBwg kat tn puéylotn kat EAGXLoTn T TG g -

(Movdbeg 6)
B)
i. Na petadépete otnv KOAQ 00 Kat val GUTANPWOETE TOV TOPAKATW TVALKA TLUWV:
x 0 z z 3z z
4 2 4
2x
2(x) = ovvax
(Movadeg 10)

ii. Na oxediaoete tn ypadiki mapdotacn tng g o€ Sidotnua piag neptddou.

(Movadeg 9)
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©EMA 2

Aivetaun ouvaptnon f(x)=nu2x, xeR.

a) Na Bpeite tnv nepiodo kabwg kat tn péylotn kat EAGxLoTn Tl e f .

(Movdbeg 6)
B)
i. Na petadépete otnv KOAQ 00 Kat val GUTANPWOETE TOV TOPAKATW TVALKA TLUWV:
x 0 z z 3z z
4 2 4
2x
S (x)=nu2x
(Movadeg 10)

ii. Na oxediaoete T ypadiki mapdotacn tng f o€ Siaotnua piag meptodou.

(Movadeg 9)
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©EMA2

5T0 napakdTw oloTNHY cuvtetaypévay Sivetat N ypaduri mapdotacn TG cuvdptnong

g(x)=x-2, xeR.
ETEREE JRERE ]
@) Me Bdon T ypadur g napdotaocn,

i va artohoyrioete yiatin g elvan dpria.
(Movabec 9)
ii. v Bpeire to eAdxioTo T g Kat T Béon autol.
(Movédec 7)
B) Na oxedidoete v ypadixi mapdotaon ™ f(x)=x petatoniZoviag katdMna my
VP MapdoTaon TG g MOU alvETaL OTO MAPANAVW XK.

(Movébec 9)
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©EMA 2
Aiverat o kUKAOG TOU TapaKdtw OXAKATOS HE kévipo K kat ativa 10cm . Eniong Sivetatto
%0 AB e urikog 12cm kat n avriotoun enikevepn ywvia o.

A

12em

a)
i. Na atiohoyrioete yiati 1o pétpo TG ywviag o etvat 1,2rad .
(Movdsec 6)

ii. Me xprion Tou ai) epwTaros, va awtiohoyfoete yiari n ywvia @ eiva ofeia.
(Movases 6)

B) AV ovve = —, va Bpette To nuo.

25

(Aivetan 6tL /544 = 44/34).

(Movase 13)
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©EMA 2
Aivovtatot apiBpoi @ =In2, f=In4,y=In8.
a) Na anobeifete ot 2f=a+y.
(Movadeg 12)
B) Na anodeigete 6t S+ =5a
(Movadeg 13)
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©EMA 2
Aivovtat ot apiBpoi o =In2 kat f=In3.
a) Na awttohoyrioete yiati O<a < .
(Movadeg 12)
B) Na anodeigete 6t f-a <1 .
(Movadeg 13)

Aivetaw e=2.71.
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OEMA 2
a) STOV MAPAKATW TPIYWVOETPIKG KUKAO Va OTIHEIWOETE Tig TENKES TAEUPES 500 Ywviy.

Tou avAkoLY oTo S1éoTHa [0,21), ke apxkh TAEUPA TV NIEVBEiG O, oL OToiES Va £xouV.

AT S . N - 1
ThiTovo (00 e 5 Kat ke 500 Ot oMol Va EYOUY GUVITOVO (00 e -

(Movéses 12)
. . _1
B) Na Aoere v efiowon Mx=3 yia x € R.

(Movabdeg 13)
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©EMA 4
@) Na e§eTdoETE av UMAPXEL ywvia x TETOLA WOTE 7ux = ovvx =0.

(Movabeg 5)
B) Na amodeigete ot e§iowan ﬁ ~nux =3-cvvx elvat Looduvaun pe v eficwon
spx= \/37 Kat kadmy va ) Avoete oto Sidotnua [0,27].

(Movabeg 7)
y) Not oXeSLACETE TG yPadIKES TIAPACTACELG TWV CUVAPTACEWY f(x) = «/3 Sux Kat
g(x)=3-ovvx oto {610 cvoTNUa afdvwy oto Sidotnpa [0,27] kat va eppnveloeTe
YPOaPIKE TO CUUTEPAGHA TOU EPWTHHATOG B).

(Movabeg 7)
8) A§lomolvTag o epwTnpa y) v AUCETE ypadikd tnv avicwen Ng -nux <3-ovvx
oto Sdotnpa [0,27].

(Movabeg 6)
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©EMA 4
Aivetal To moAudvupo P(x)=ax’+fx* +x, pe a,fe’ kau a#0, 1o onolo éxel 3
aképates pileg Sladopetikég avd vo.

a) Na Bpeite Tig aképateg pileg tov P(x).

(Movabeg 7)
B) No amodeigete 6 ¢ =—1 kat f=0.
(Movabeg 6)
y)Me a=—1kat =0,
i. vt Aboete Ty aviowon P(x)>0.
(Movabeg 6)

ii. vat amodeiete 6t P(log: «/E) >0.

(Movabeg 6)
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©EMA 4
Eva MOAU@VURO P(x) Slatpodpevo pe to oAudvupo 4x’—1 Sivel mdiko 3x—2 Kat
unéouto 1.
a) Na Avoete Ty e§iowon P(x)=1.

(Movadeg 10)
B) Na amodeigete 6t P(log5) #1.

(Movadeg 10)
y) Na anobeigete 6t n e€iowon P(x) =0 éxet pia toukdxioTov piZa oto Stdotnpa (—1,0) .

(Movabeg 5)
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©EMA 2

Z€ puLa cUVECTIOON HETAEY CUYYEVWV TIPEUPICKOVTAL OL YOVEG HE T tatdid Toug. It
TpamédL untdpxouv 5 maudLd A€oV and Toug yoveig. Kabe yoviog mirpwoe 12€ kat Kabe

Tadi ta pod. O cuvoAkdg Aoyaplacpog ftav 300€.

a) Av x T0 TA|60G TwV yovwv kat y To MAB0G Twv mausLiv, va SLaAEEETe amd TG mapakdtw

emloy£g, éva cloTNpa 5U0 e§LOWOEWY pE SUO ayVWOTOUG oy ekdpdleL ta Sedopéva Tou

Tapandvw npoBArfuaTtog.
{x+y+5:0 { x-y=5
" 112x + 6y = 300 - l6x + 12y = 300
{ y=x+5 A{ y=x+5
12x + 6y = 300 - L6x + 12y = 300
(Movabdeg 10)

B) A6 tn AUon TOU GUGTAHATOG o EMAEEATE OTO @) EPWTNHA var BPeite mOCOL YOVEiS Kat

6o MAUSLA UTPXAV OTO TPOTEYL.

(Movddeg 15)
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©EMA 4
Aivetaun ouvaptnon f(x) = x* + kx — 1, pek € R.
a) Na Bpeite v tyr tou k € Ry v onoia f(—x) = f(x), yia k&Be x € R.

(Movabdeg 6)
B)Nak =0,
i.  va Seiete 6L n cuvdptnon f eivat yvnoiwg ¢pBivovca oto Sidotnua (—,0],
(Movabdeg 6)
ii.  vadei€ete o f(x) = —1yakdBe x € R,
(Movabdeg 6)

iii.  vaBpeite tax € Ryla ta onoia n ypadiki mapdotacn e f Bpioketal kdtw and tov
aova x'x.
(Movadeg 7)
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©EMA 2
Aivetawn ouvdptnon f(x) = 20vv(13m + x) — 2nu( '2—' —X).
a) Na Seiete 6t ovv(13m + x) = —gvvx.

(Movadeg 5)
B) Na Sei€ete ot f(x) = —4ovvx.

(Movadeg 8)
y) Na Adoete ty e§iowon f(x) = —2.

(Movddeg 12)
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BOEMA 2

Aivetat o TOAUGVUO Px|=x" -2 X"~ 2x+4.
a) Aivetat 6T T0 mohuwvupo  P(x)  éxel povadikn aképata pila. Na mpoaSiopioete ™
Hovadikn aképaia pida Tou TOAUWVUHOU P|x|.

(Movadeg 12)
B) Na Bpeite 6Aeg TS pideg Tou  Plx| kal va 1o YPAWETE WG YWVOUEVO TPWTORaBpiwy
TaApayovIwy.

(Movadeg 13)




image123.png
©EMA 4
Aivovtatotouvaptioels f(x) = p nux, g(x) = nu(wx), érou p,w > 0.
) Na BpeBolv oL TiEG Twv p, w, av eivat yvwotd Ot n eAdxtotn T tng f eivat —2 katn
nepiodog NG g eivat . Na aTloAOyrCETE TIG AMAVTHCELS OAG.
(Movadeg 6)
B)
i.  Na Kavete, oto (610 cUoTNpa a§OVwY, TIG ypadIKES MAPACTACELS TWV GUVAPTHTEWV

() = 2npx, x € [0, ] kaw g (x) = nu(2x), x € [0,m].

(Movabdeg 10)
ii.  XpNOLOTOLWVTAG TG MAPATIAVW YPADIKES MTAPACTATGELG TWV SU0 CUVAPTHCEWV 1 HE

ornotovérnote dAAo tpomo, va anodeifete ot 2nu i—" >nu 1%".

(Movadeg9)
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OEMA 2
Aivetau n napdotaon A= Zauv(; —e]+nu($) .

a) Na anodeiete 6Tt A=nud.
(Movddeg 12)
12

B) Na Bpeite Tv T tng napdotacng A, étav 6 6(37“' Zn) KoL ouvl = 5

(Movdbdeg 13)
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OEMA 2
a) Na anodeigete ot dev unapxet ywvia 8 wote nuo = % Kot ouvl = % .

(Movddeg 12)
B)Eotw B pia ywvia pe 6 6[37“, 21[) yla Ty omoia oXVEL GuVO :% . Na Bpeite to nué.

(Movdbdeg 13)




image9.png
©EMA 2
Afvetato moAudvupo P(x) = x3- x + 6.
) Na untohoyicete to P(—2).

(Movdbeg5)
B) Na anodeisete 6t to x + 2 eivat tapdyovtagtou P(x).

(Movdbeg5)
y) Na tapayovtonoujoete to P(x).

(Movabeg 15)




image126.png
OEMA 4
Aivovtat ot cuvaptrioelg f(x)zm Kat g(x)= inx.
a) Na Bpeite ta nedia oplopou toug.

(Movabdeg 4)
B) Na auttoroyrioete yati n ypadukr napdotaon g f 1

eivat ané m ypadukn mapdotacn g g Kot mavw.

(Movasecs) o 1 T 3
210 Suthavé oxripa divetat n ypadwki napdotaon tng f.
y) i. Na Bpeite ™ povotovia g,
(Movabdeg 4)

ii. Nat ouyKpiveTe TOUG aplBpolg f(g] Ko f(%]

(Movabdeg 5)
&) No oxedidoete tv euBeia y =1—x kat va Bpeite ypadikd tn Avon g e§iowong f(x)=1—x.
(Movdbdeg 7)
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©EMA 2
210 napakdtw oxipa Sivetat n ypadiki napdotaocn pag cuvdptnong £(x).
) Na Bpeite to nedio opiopoo tng f.

(Movadeg 6)
B) Na e§etdoete av n cuvdptnon eivat dptia f epuetr.

(Movadeg9)
y) Na Bpeite, av undpxouv, ta akpdtata g f Kal g BEGELG TwV aKPOTATWY.

(Movabdeg 10)





image128.png
©EMA 2
©ewpoupe ™ cuvdptnon f(x) = epx, x ER — {lm' +;—'}, onovk € Z.
a) Na Avoete v e§lowon f(x) = 1 oto didotnpa (0, 21).

(Movabeg15)
B) Na petad€pete 6TO yparttod 6aG T MAPAKATW OXIQ, GTO OO0 VOl MAPAGTACETE TIGAUCELS
™G napanavw e§iowong.

(Movabeg 10)
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©EMA 2

Alvetat ywvia w, pe 0 < @ < 21 OV IKAVOTIOLEL TIG OXETELG: CUVW = —% katnpuw > 0.

) Na oXeSLATETE T ywvia w TAvVw GTOV TPLYWVOHETPLKO KUKAO Kat va BPeite To PETPO TNG.
(Movddeg 15)

B) Na Bpeite OAeG TIG ywvieg @ pe @eR, mOU KAVOTIOLOVY TN OXEGN GUVY = —%.

(Movddeg 10)
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©EMA 2
Aivetat to moAuwvupo P(x) = x3 + x + 2.
o)
I. Na anodeifete 6t to P(x) €xeL mapdyovta to (x + 1).
(Movadeg 7)
Il Na kdvete t Swaipeon P(x): (x + 1).
(Movddeg 10)
B) Av P(x) = (x + 1)(x? — x + 2), va Aboete Ty aviowon P(x) < 0.
(Movadeg 8)




image131.png
©EMA 2
Aivetatn ouvaptnon f(x) =In (x? —2x + 3), pex € R.
a) Na Bpeite to f(3).

B) Na 8eiete ot In3 + 3In2 — f(3) = In4.

y) Na Adoete ty e§iowon f(x) = In4.

(Movadeg 5)

(Movadeg 7)

(Movdbdeg 13)
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©EMA 2

7OV TPLYWVOHETPLKS KGKAO €Xet OnuewBei To onpieio A .

) Na petadépete To oxiua otV K6Ma 0ag Kat va ToMoBETATETE KaTd TPOCEYYLDN TTOV
TPLYWVOLETPIKG KGKAO onpeiar B,I,A dote va SnputoupynBoty té€a AB = lrad , AL = 2rad
au AA=4rad .

(Movéses 13)
B) M ke €var TO€0 TOU @) EPWTAUATOG Va ANOGVELTE Qv T GUVNKITOVD TG QVEGTOXNG
EMiKEVTPNG YWVIaG Elvat BETIKG A ApVTUKGS AptBSG. Not aLttoAoyGETE TG anavroei oac.

(Movéses 12)
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OEMA4

S0 mopaxdtw oxiua Siverar Tiua ™G ypaduds mapdoTaon MG OULVEPTIONG

Fe)= %x’ —x,x € R xatn evBia nou Bépyetan ané o onpeia A[Lf%) xau B(4,-3).

'
2 flay =t
0

) Na Bpeite Ty €iowon g euBeiag AB.
(Movébec 6)
B

. Not aoBeifere 61t f(—x) =/ (x) yia xdfe xeE.

(Movéibe 5)

. Na petadépete oty k6AAa 0ag To oxiua Kat va cuprhnpGoeTe T ypadu
napdotacn T f v x<0.
(Movébec 6)

v) Avn evBeia AB éxet eiowon y=-x, ue xpfion Tou B) epwriparog i pe dmotov dAko

s

Tpénio BéAete, va Bpeite ta Kowd onpiia TG euBelag e T ypadui napdotacn g /.
(Movésec 8)
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OEMA 4

S0 mopaxdtw oxiua Siverar Tiua ™G ypaduds mapdoTaon MG OULVEPTIONG

tax', xeR, @R xatto onpeio A(fl,f%) P

@) Na Seifete bn a =

(Movébec 6)

Bnaa=-1,

i. Na amobeifete 6Tt f(—x) = f(x) viakdle xR,

(Movéibe 5)

i petadépete otV kSMa 6ag 0 oA Kat va SUUTANPUCETE T ypadiki
napéotacn ™ / v x>0.
(Movéseg 6)

v) Apov emBeBaiipoete bt f(«ﬁ) <+ He xpon Tou B) epuriuatos A e érotoy dMo

pémo Békere, va Bpeite ta kowd onpeia TG evbeiag ¥

3 A
i ypadurj napaotaon

me /s
(Movébec 8)
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OEMA 2

FTov napakdw TPYWVOETPIKS KOKAO Sivetal n ywvia AOZ=6.

) Na petadépete Tov kiKho oY K6Ma 0ag Kat va dEpETe OF QUTBY Tig TERKES TAEUPES Twy
VOV 3740 Kat dx -0
(Movades )
B)
i. Na actiohoyrioete yiati 76 =0,4.

(Movaes 7)
Me xprion Tou Bi) i e 6rotov &M Tpmo BEAETE v UOAOYIGETE TOU TALYWVORETPKOUS
apiBoUs: nu (37 +0) kaw nu (47 -0).

(Movaseg 9)




image10.png
OEMA 2

o mapakdTw oxApa Siverat n ypadikd mapdotacn e ouvéptnong g (x) = =

n vpadud mapdotacn g ouvaptnong f(x) n omola mpokUTTEL and pia opEAVTA
HETaTémon TG g (x) KaTd 3 HOVABEG PO Ta SEELG KAt HETd KaTd la Hovasa MpogTa Mdviw.
) Na eniké€ete TV owoTA andvenon 6oov adopd Tov Tno TG £ (X).

MFE) =g +D+1 NfE) =gk +3)—1 (INf(x) = g(x — 3)+ 1.

Wf() =gk -3)-1.

(Movésec9)
B) NaBpetre Tv EA&xotn T TG oUVEPTNANG £ (X) KauTnv Béon EAaxioTou.

(Movésec8)
V) Naypdipete ta Slactipata ota onoian ouvéptnon £(x) eivatyvnoiwg adgousa f yvnolwg
$Bivovoa.

(Movésec8)

v

_g(z (z)
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OEMA 2

FTov napakdw TPYWVOETPIKS KOKAO Sivetal n ywvia AOZ=6.

) Na petadépete Tov kiKho oY K6Ma 0ag Kat va dEpETe OF QUTBY Tig TEhKES TAEUPES Twy
Yo 37+ ka %m.

(Movaseg 9)
B)
i. Na auohoyrioete yiatt ouv0=0,4.
(Movaseg 7)
Me xprion tou i) e ériotov GMo P80 BERETE v UTOAOYIOETE TOUG TPIYWVORETPLKOUG

apBpoti: cvv (3 +6) Kat ,,,,[2 +a]

(Movaseg 9)
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GEMA 4
Aivetain efiowon v2 - x+Vx+2=a,aeR. (1)

a) Na Bpeite igTipeg Tov x € R yia TG oroieg opidetat ) €iowon (1) .

(Movadeg 5)
B) Na Aooete mv efiowon (1) yia a=0.

(Movadeg 5)
¥) Na anodeikete 6Tt n ouvapmon glx|=+v2 - x+vx+2 eivat apuia.

(Movadeg 5)

8) Na anobeiete 61

i) M@ a =22 e€iowon (1) éxet povadikn pita.

i) M a#2 2 av 1 eiowon (1) éxet we pida Tov apiBpé p € [-2,2], téte Ba éxet wg pida ka
Tov aplBud - p.

(Movéseg 10)
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©EMA 4

Alvetat opBoydvio Tpiywvo pe epfadd E =60cm®, Tou omoilou n unoteivousa eivat katd
2cm peyohOtepn amd tn pio k4Betn TMAEuUpd. Av OVOUACOUME X TO MAkOG QuTAG TNG
KABETNG TAEUPAG KAt y TO WAKOG TNG GAANG KABETNG (o€ cm ), ToTe:

a)

i.  Na beigete o1t y:@.
x

(Movadeg 3)
ii.  Adou exppdoete OAeG TIG MAEUPES TOU OPBOYWVIOU TPLYWVOU CUVAPTHCEL TOU X, VO
Beifete 6TL 0 apBPOG x kavoroLel T e§iowon:
¥ +x7-3600=0.
(Movadeg 7)
B) Av yvwpileTe OTL TO WAKOG TNG MAEUPAS X eivat aplBpog aképaLog KaL MKPOTEPOG Tou 16,
va Bpeite TV Tr Tou x KABWE KoL Ta PKn Twv GAAWY TAEUPWY TOU TPLYWVOU.
(Movddeg 10)
y) Na Bpeite to MABOG Twv 0pBOYWViWY TPLYWVWY TIOU LKAVOTOLOUV Ta apxika Sedopéva
Tou TiPoPAfpaToG. Nat aLTloAoyGETE TNV QMAVTNGT oag.
(Movadeg 5)
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©EMA 4
a)
i NaAvoete v e€lowon x(e* ~1)=0
(Movddeg 03)

ii. Na BpeBet yia 116 5LapopeS TEG Tou x € R TO TPGONKO Tou ywopévou x(e* ~1)

(Movdbdeg 06)
B) Aivetaw n cuvdptnon f(x)= m.
i.  Na Bpebei 1o medio optopol g cuvdptnong f.
(Movddeg 05)
ii.  Na unohoyioete tg rpés £(0),f(In2) ka f(~In2).
(Movdbdeg 06)

ii.  Na efetdoete av eival aAnBig f PELSAG 0 TAPaKATW LXUPLOSE: « N GUVEpPTNON
F(x)=yx(e*~1) elvar yvnoiws povétovn oo medio opopod gy Na

SLKaLOAOYAOETE TNV QMAVTNON 0ag.

(Movddeg 05)
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OEMA 4

Ix, savxz0

-, bravx <o

kat h(x)=x*-x,xeR.

Aivovrat ot ouvaptrioe g(x) {

)

Na anoBeifete 61N cuvipmon h eivat nepured.
(Movése 03)
Na oupnpioeTe 1o napaxdtw oxfia GOTE va TapoTavel T ypadud napdotaon

g ouvapton h.

(Movases 04)

Xwpis va XpnotpomOuiCETE To mapanavw oxiua, va Bpelte T onpeia Touds TG
Ypauric naphoTacng mg cuvapTaNG h pe Tov dEovar Xx .
(Movéseg 08)




image141.png
B) Av x20 va anoeifete Ot N ypadwi napdotacn g ouvaptnong g Bpioketat navw
ané my evBeia 1y =x av ka pévo av n ypadud napdotacn g h Bpiokerar kiw and
o dfova xx.

(Movdbeg 10)
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OEMA 4
370 mapakdtw oxApa, Sivetat n mapaBolr y =3-x* kau ta onueia g T, A . Alvetat akdpa

6tLto ABI'A givat opBoywvio pe ae(O,\E).

a) Av E eivat 1o epfasdo tou opBoywviou ABTA , tote:

i.  va amodeiete Ot yla kdBe ae(o,«/;) eivat E:/(a):—za’+6a TETPAYWVIKEG

HOVASEG.
(Movdbdeg 08)
ii.  va Ppebeito epPadd E ot Béon a =1.
(Movddeg 02)
B) Na anodeiete ot to epufadd E Sev pmopei va §emepaoet TG 4 TETPAYWVIKEG HOVASEG.
(Movadeg 12)
y) Na Bpebei n Béon tov @, wote 10 epPasdo E va mapet T péylotn Tir tou.
(Movddeg 03)
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OEMA 2
. " . 2 3n
'EoTw 6 pia ywvia yio Ty omoia loxveL (mvez—5 KoL Be| m, > )

a) Na Bpeite to nub.
(Movdbdeg 13)

B)Av nuo = _g va UTIOAOYIGETE TNV TLUr TG IapdoTacng

A=0uv(1t-8)ouv(-6) —nu(r—8)nu(-6) .
(Movddeg 12)




image144.png
OEMA 2
Afvetat 1o TOAGVURO P(x) =25 +x* —8x —4.
a) Na anodeigete ot éxet mapdyovia 1o (x—2).
(Movabdeg 9)
B) Na tatpayovVTOTOL|GETE TO TOAUWVUHO.

(Movabdeg 9)

y) Na Avoete tv e€iowon P(x)=0.
(Movabdeg 7)




image145.png
OEMA 4
Eotw f:[-1, +o0) >R pa cuvdptnon g
onoiag n ypadukr napaotacn C, paivetar

oto duthavo oxfpa.

a) Na Bpeite tn povotovia kat tn péylotn

T e,
(Movasdeg 5)

B) Na cuykpivete Toug aptBpolg

(Movabdeg 7)
y) Av 0 TUMOG TNG cUVAPTNONG Elvat
“x):{ 1=, ~15x50,
1-x, x>0
va Bpeite Toug apiBpoug f(ouvl20°), fnu120°)
(Movasdeg 8)

&) Na oxedidoete tn ypadikii mapdotacn g cuvaptnang gix) =flx—2), x=1.
(Movabdeg 5)




image11.png
OEMA 4
Aivetau n cuvdptnon:
f(x) = nuax - [m}v('z—'—m') +2] —ovvax-ovv(r—ax)—1,pea €ER.
a)
i.  Nabeifete 6t f(x) = 2 - nuax ywa kdBe x € R.
(Movddeg 10)
ii.  Alvetaw emutAéov 6Tl N ypadik mapdotacn g cuvdptnong f eivat auth mou

daivetat oto mapakdtw oxfpa. Na deifete dtta = 2.

-2

(Movabdeg 6)
B) Na Bpeite TG ouvtetaypéveg Twv onpeiwv TopAg TG ypadikrig mapdotacng g
ouvaptnong f pe v evBeia e:y = 1 yuax € [0,7].

(Movabdeg 9)
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OEMA 4
Aiveta n ouvdptnon f(x)=2npx—1, x€[0, 2n] .

) Na Bpeite tnv EAAXLOTN KL TN HEYLOTN TLUF TNG. La TIOLEG TUEG TOU X IPOKUTTOUY QUTEG;
(Movabdeg 7)

B) Na Bpeite ta kowd onpeia tng ypadukrg tapdotacng C, e f e toug dgoveg x'x kat y'y .
(Movabdeg 6)
y) Na oxedidoete ) ypadikr g napdotaon.
(Movabdeg 7)

&) Av yua kdrmoto aptBpd a pe ae(o, g] oxUeL f(a):f[%—a} va anodeifete ot u:% .

(Movabdeg 5)




image147.png
210 mapakdtw oxipa divetat n ypadikr napdotacn C, tng ouvaptnong f(x)=|e* —1|,xeR.

a) Na ypdete Tov TOMmo tng Xwpig 10 GUMBOAO TNG aOAUTNG TLUAG KAt var EPLYPAPETE WG

auth prnopei va ripokOPEeL amnd ™ yvwotr ypadikr napdotacn e g(x)=e*, xR .
(Movabdeg 7)

B) Me ™ PBorBewa tng ypadikig mapdotaong, f pe omolovdrimote GAAo TpoéMo, va
CUUMEPAVETE TN povotovia kat Ty eAdxtotn tur e .
(Movabdeg 6)

y) Na Avoete tv e§iowon f(x) :% .

(Movabdeg 5)
8) Na Bpeite, yia TG 51ddopeg THEG TOU @, TO TAHBOG TWV KOWWY GNUEIWV TNG YPadIKAG TNG
napdotaong C, pe v evbeia y=a.

(Movabdeg 7)
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©EMA 4
H povada pétpnong g évraong tou fixou eivat o éva Watt avd TETPAYWVIKO HETPO
(AW /m?). 510 avBp@mvo auti, n eAdxiotn évtaon mtou yivetatavtnmrd eivat 10~ 12 w/m2.
o var HETPACOULE TNV GTABUN TNG EVTaoNG EVOG X0V, XPNOWOMOLOUHE TNV KAipaka Decibel
(Db). To eninedo tng otdBung oe Db Sivetal and tn oxéon D =10 -log (i) onou Io n
eAdxiotn avtnreen évtaon kat I n évtacn tou fyou.
) Na Bpeite to eninedo twv Db mov mapdyetéva paxntikd agpookddog, avyvwpiloupe ot
n évtaon Tou fixou tou eivat 100 w/m2.

(Movdbec8)
B) No amodeifete ot pa avénon tou emutédou otdBung onoloudnmote fxou katd 20 Db
avtiotolxel o€ fxo évtaong 100 Gpopég peyaAltepng.

(Movadbeg 10)

y) To 6pto mévou tou avBpwmivou autol Adyw £vtaong rixov ivar 120 Db. H ékBeon oe
AXoug avw amd 120 Db propei va 08nyrioet oe mpoBArjpata akong i kwpwon. Mowa givatn
avtigTolxn £vVTaen fX0U 6TO GPLo TOU TOVOU yLa Tov AvBpwro;

(Movdbeg7)
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©EMA 2

3x+y=11

Aivetaito cvotnpa {ﬁx thy=8

HE ayVWOTOUG X, Y KAtk mapapeTpog.
) Na Avoete to aUotnpa dtav k = 2.

(Movabeg12)
B) NaAvoete to cuotnpa étavk = 1.

(Movabeg13)
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OEMA 4
O Nopog twv Bouguert-Lambert otn dwrtopetpia, Aéet 6t n évtaon I pag aktvoBoiiag
(nAwakoé dwg, aktives X, k.Am.) ou eloxwpel katakdpuda oe éva Stadavég péco (vepd Aipvav,
Badoong, yuai, K.A.T.) peLDVETaL eKBETIKE, aroppodoUpEVN amd TO HEGO, GUVAPTHTEL TOU
BdBouc (méxoug) h Tou pécou, cUpdwva pe T cuvdptnon I = Iy - e, émou 1 > 0 otaBepd
kat Iy n apxikn évtaon.
a) Na efetdoete av undpxet kdmoto BdBog h oto omoio n évtacn tng aktvoBoAiag va ivat
HN&év.
(Movasdeg 3)

B) N'vwpiZoupe dtt yia kaBapd vepd Bardoong eivat A = 1,4 m™? (to m mapLotdvel pétpa) kau
OTL e cuyKekpLpévn popdn GuTkic Lwrig Sev propei va umtdpéet, dtav n évraon Tou NALaKoD
dwtog yivel pkpdtepn 1 ion and to % ™G apxikrg évtaang. Na Bpeite yia moLeg Tég Tou
BaBoug h cupBaivel auto. (Aivetar ot In2 = 0,7)

(Movadeg 12)
y) Z& kdmoto dAAo Sladavég péco, yvwpiloupe 6t oe BdBog 10 m n évtaon piag aktvoBoriag
MELWVETOL OTO MGG TNG évtacng Tng apxikrig aktwoBoAiag. Na amodeifte 6t otnv
OUYKEKPLUEVN Katdotaon oyvetl = 1,27 x’l’n

(Movadeg 10)
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OEMA 4

‘v and T emBMTkStepa pnpela Tov k6opou eivar n apiSa Gateway Arch oty TéAn
Saint-Louis Twv H.M.A. Oewp@Vrag KatdAMnAo GUCTNHA CUVTETaYHEVWY, OTWG OTO ApaKATw
oxrika, n péoodn tne aidag mpooeyyiZetar and m ypadik napdotacn me cuvaptnong:
@) =-192(
1e f(x) > 0, 6riov ot apiBpol x, f (x) petpodvrat oe pétpa (m).

5+ e T) 4576,

(H ypadu napdotaon uia térolas cuvdpTnon Aéyeta ahugoeSHS KauroAn).
) Na anoBeifere 6 0 uévioro Gipos OK s aisas eivat 192 m.

(Movabes 7)
B) Nt Bpeire Ty Tetpnpévn Tou onpeiou A 00 omolo N KayméAn TépveL Tov BeTikd niudEova
0x. avera bun (225) = 0.96.

(Movébeg 13)
V) AV yvwpiZoupe 6t ta onpeia A kat B éxouv avriBete Tetunpéves, va anoBeifete St to

‘mAdrog AB TG auiba elva (oo pe To pévioto dog g OK.

(Movébec 5)
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©EMA 4

2

T

Aivetaun ouvdptnon f pe f(x) =

a) Na BpeBolv oL Tupég Tou mpaypatikoly aptBpou A yia tig onoieg n f eivat ekBetikr) cuvaptnon.

(Movdbdeg 5)
B) MNa moteg TLpég Tou A ou BPiKATE GTO MPONYOUKEVO EPWTNHA N GUVAPTNON Eivat yvnoiwg
$Bivouca;
(Movdbdeg 7)
y)Nad=0
i. Na oxedidoete ™ ypadikn mapdatacn tng suvaptnong f.
(Movdbdeg 6)

ii. Na Avoete tnv e§iowon f(x) + f(x + 1) = 6.
(Movdbdeg 7)




image153.png
OEMA 4
270 oxfika daivovial oL ypadikés MAPACTACELS TWV CUVAPTHTEWY
f(x) = x* + 3x? — 4k g(x) = 4x -4 pe xeR.
@) Ané T ypadun napdotacn g f, va Bpeire ta Saotipata povotoviag .
(Movaseg 8)
B) Na Adoete ypadua kat akyeBpua my efowon f(x) = g(x)-
(Movdses 10)

v) Na Bpeite aAveBpixd TiG TIIEG TOU X Y1 TIG OMOIES N ypadukr} napdotacn Tng ouvaptnong
g eivat kit ané ™ ypadwd napdotacn g cuvdpTon f.

(Movabes 7)
21
=4 120100 -8 |8 . o 2 4 6 1 12
21





image154.png
OEMA 4

Alvetat 10 moAudvUpo P(x) =2x" —ax’ +2x+f, a,feR. Av P(1)=2 kat o unhouto
g Staipeong P(x):(x—2) wobtat pe 15,

) Not Beigete 61 P(x) = 2x° —x* +2x-1.

(Movddeg 8)
B)
i. Na Seifete 6T 10 mOAU@VURO 77(x) = x* +1 elvaw tapdyovtag tou P(x).
(Movadeg 5)
ii. Na AUoete tnv efiowon P(x)=0.
(Movabdeg 5)

) Na Abcete Ty e€iowon ouvix+ovvx = l—%r]pzx, xe(0,27).

(Movadeg 7)




image155.png
OEMA 4

AVOVTaL 0L GUVAPTAGEL:

900 =VX uex 20,f(0) = V¥— T, pex > Lrarg() ==, pex €R.

a) Na Bpeite Ta Kowd onpeia Twy ypadikiyv TapacTEcewy Twy ouvapticewy f Kat g.
(Movéeg 08)

B) Zro napakdtw oxfipa Sivetal n ypadiki mapdotacn Te cuvdpTong @.

i Me m Bofeia TG ypaduis MapAoTacng TN oUVAPTNONG @, v oxeBIdoETE TV

ypadwi napéotacn tng ouvdptnong f.
(Movébeq 02)
ii. Tt (610 oUOTNN CUVTETaYEVWY, v OXEBIGOETE Kat TV ypadu| Mapdotacn g
ouvaptnongg.
(Movébeq 04)

V) Me t BoriBeLct Tov oxiuatog f pe omotovérinore &ho Tpomo, va Bpeite To Bidomua oto
orolo n ypadui napdotaon mg £ Bploketat ndvw and Ty ypadui napdotaon e g.
(Movébeq 06)

1+in10

5) Na anobeifete 6u VIO —1 >

(Movibeq 05)




image12.png
©EMA 4
Aivetaun cuvdpmon f(x) = x® —3x2 + 2.
a) Na anobeigete 6tLn f eivat dptia.
(Movabeg 5)
B) Na Bpeite Ta onpeia Toprig TG ypadukrig tapdotacng e ouvaptnong f pe tov dova x'x.
(Movadeg 10)
) £10 napakdtw oxfipa Sivetal n ypadiki napdotacn e f yia x < 0. No GUMTANPGGETE T

ypadikn apdatacn g cuvaptnong f yax > 0.

(Movabeg 4)

) Me Baon tn ypad i tapdatacn tng guvaptnong f, va mpocdlopicete Ta Saotripata ota
ornola n f eivat yvnoiwg av§ovoa kat Ta Stactripata ota onoia n f eivat yvnoiwg ¢pBivouca.
(Movadeg 6)
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OEMA 4
Aivetawn ouvdptnon f(x) = In|x|.

a) Na Bpeite to nedio opiopol tng f.

(Movadeg 3)
B) Na tpocSLopiceTe To £(50G TG CUMUETPIAG TNG YPAPLKIG MAPAoTACNS TNG f.

(Movadeg 6)
y) Na kdvete ) ypadikr mapdotacn mg suvaptnong f.

(Movadeg 6)

8) Na amobeifete ot n ouvdptnon E(x) = %(x —Dlnx, pe x € (0,1) U (1, +0) pnopei

va nepypaeL o eppasdov tou tpywvou ABT, émou A(1,0), B(x,0) kau I'(x, Inx).
(Movadeg 10)
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BEMA 2

10 oxfua paiveraLn ypadu napdotacn g ouvaptnon f (x) = 2%, xeR.

2

@) N Adoere Ty eiowon 2 — 1 =0.
(Movéseg 10)
B

i Me m BonBew TG ypadurc Mapdotaong TS GUVAPTNNG f, va oxeBIdCETE TV
Ypadui napdotacn g ouvéptong g (x) = 2* — 1, xeR.
(Movéseg 10)

Na Bpeite ™ onpeia Topds G ypadwic mapdotacns MG g pe Toug Goves
ouvtetaypévwy.




image158.png
©EMA 2
Aivetat to toAu@vupo P(x) =2x" —x* —8x+4.
a)
i. Na Bpeite o mnAiko kat To undAouro tng Slaipeang P(x) :(x— 2).
(Movadeg 10)
ii. Na ypdupete v tavtémra g Saipeons P(x):(x—2).
(Movabdeg 9)
B) AV P(x) = (2x~1)(x* - 4), va Noete v e€lowon P(x)=0.
(Movadeg 6)
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©EMA 2

) Na anobeifete ot epS500° = e@140°.

(Movabdeg 10)

B)

i.  Na Ppeite TO MPOGNHO TOU TPLYWVOUETPLKOU aplBpou £p500°
(Movabdeg 05)
ii.  Na Bpeite to mpdanpo tng napdotacng A = ep500° - nu250° - guv300°.

(Movabdeg 10)
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©EMA 2
Ava =1log100 +log5 + log2 — log 1, tote:
a) Na beifete 6L a = 3.
(Movabeg 10)
B) Na Avoete v e€iowan
9.2 =4-qa*.
(Movddeg 15)
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©EMA 2

Aivetawn ouvdptnon f(x) = In 1%1

a) Na Bpeite to medio opiopo tng f.

B) Na Avoete v e§lowon f(x) = 0.

(Movdbdeg 13)

(Movddeg 12)
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OEMA 2
Aivetawn cuvdpton f(x)=In(x+1).
a) Na Bpeite to medio opiopo .

(Movabdeg 7)
B) Na e€etdoete av n ypadikn tng napdotacn Spxetat and to onpeio O(0, 0).

(Movasdeg 8)
y) Na Avoete v efiowon f(x)=2.

(Movddeg 10)




image163.png
OEMA 2
Afvetat 1o TOAUGVUpO P(x) =2x* —8x* +7x—1.
a) Na anodeigete ot éxet piZa tov aptBud 1.
(Movabdeg 9)
B)Eotw Q(x) moAuwvULO TO omoio Sev éxeL pila Tov aptBud 1.
i. No anobeifete 6t to mOAUWVURO R, (x) =P(x) +Q(x) Sev éxet pila Tov aptbud 1.
(Movasdeg 8)
ii. No arodeifete 6t To mMOAUWVURO R, (x)=P(x)-Q(x) éxeL pila Tov aptBud 1.
(Movasdeg 8)




image164.png
OEMA 4
Eotw f:R—>R pa yvnoiwg povétovn kat meputtr cuvaptnon kat gx)=e* -1, xeR. Avn
ypadwi napdotacn C; e f Siépxetat and to onueio A(-1, 2), tote:
a) Na Bpeite to f(1) katva anobeifete 6t n f eivat yvnoiwg ¢pBivovoa.

(Movabdeg 6)
B) Na anodeifete 6tun C, Siépxetan and to onpeio O(0, 0).

(Movabdeg 6)
y) Na Bpeite to mpdonpo Twv TLUWV TG cuvdptnong f kat var attloAoyoeTe yiati ot ypadikég
TIAPACTACELS TwV cuvapTtroewy f, g éxouv povasdikd kowo onpeio to 0.

(Movddeg 7)
6) Eotw f(x)=-2x". Na Bpeite Tov o T ouvaptong h Tng onoiag n ypadukr napdotacn
TPOKUTTEL artd TNV C; @V TNV HETATOTICOUHE 2 HOVASEG APLOTEPG Kot pLa povada mdvw.

(Movabdeg 6)




image165.png
©EMA 4
Alvovrat ot suvaptioelg f(x) =auv[x - %), g(x)=ouvx,xeR.

a) No eptypdpete pe moto tpomo and m ypadikr mapdotacn tng g MPOKUTTEL N ypadikr

napdotaon tng f.

(Movabeg 6)
B) Na oxebidoete ) ypadikn mapdotacn mg cuvdptnang f.

(Movabeg 6)
y) Na Bpeite Tg Tpég f(;], f(r).

(Movabeg 6)

&) Na Avoete v e§iowon «/ff(x)+1 =0.
(Movabeg 7)




image13.png
OEMA 2

Aivera n ouvdpman f(x) = ~3ouvx,x € R.
) NoBpeire m péyiomn Kty EAdXioTn T TG ouvapTONG £

(Movésec 8)
B) Na peire T nepioso T ouvaptnon f.

(Movéseg 7)
Y) A6 TG mapaxdtw Téooepis ypadikéc MapaCTAoES pia 16vo avioToNEL ot Ypadud)
‘napéotacn g f, va enhégete aut nou avaotoel ot cuvapmon f(x) = —~3cuvx kaLva
amohoyfioete v andvinon oag.

A 8)

it Tl 0 v 7w W
f i

\o/ \/
\/ AV V)
> S | e :
n 3
¢ ¢
. ‘
) )
: 4
7N 7N i 7 7N
T Wi i 2 Wi 1 b
g T 0 R N R e

(Movabeg 10)
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©EMA 4
Z0pdpwva pe tov vopo Pugng tou Nedtwva, n Beppokpacia B, oe Babuolg Kehaiou, evog
QVTIKELPUEVOU PELWVETAL UE TNV TIAPOSO TOU XPOVOU t, GE AEmTd, cUUPWVA HE TN cuVAEpTNON
0(t) =T + (6, — T)e*t, émou k pa otaepd pe k <0, 8, n apxn Beppokpasia Tou
avtkewpévou, evw T eival n otaBepr Beppokpacia tou nepBdAiovtog péoa oto onoio
TonoBeteitaito avtikeipevo, pe 6, > T.
‘Eva avtikeipevo éxel OeppavOeiotoug 100° € kat oTn cUVEXELX adrVETALVA KPUWOEL OF £va
Bdwpdtio pe otabepr) Beppokpacia 30° C. M'vwpiloupe 6TL 5 Aemtd petd tnv TonoBétnon Tou
QVTIKELPEVOU 0TO SwpdTio, n Beppokpacia Tou avikeyévou eivat80° C.
) Na anobdeifete otk = —0,0672.

(Movdbec9)

B) Naanobeigete 6t (t) = 30 +70 - (;)t/".

(Movdbec8)
y) Na Bpeite, pe mpooéyyLon ekatoaTou, Tn BeppHoKPaGia TOU AVTIKELPEVOU HETA amd 1 wpa
Ka 40 Aerrd.

(Movdbecg8)

10
Aivetaiotin (5) = —0,336 (nPoCEYYLOTIKE) K(ll(;) =0,034.
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OEMA 4
Aivetat o MoAuGVLRO P(x)=ax’ +Bx’ —Bx+3, a, BeR. Av eival yvwoté 6t éxet pila Tov
apBpo 2, tote:

a) Na anodeigete Tt TouldxLoTov évag cuVTEAEDTHG Tou Sev eival aképatog.

(Movabdeg 7)
Av erutAéov P(1)=0, ToTE:
B) Na amodeiete 6Tt a=-3 kat B:%l .

(Movabdeg 6)
y) Na Addoete v avicwon P(x)<0.

(Movabdeg 6)

8) Na Moete v e§iowan P(ouvx)=0.

(Movabdeg 6)
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©EMA 2
Alveratn auvépman £(x) :W(px)mw[gq), xeR.
a) Na ano8eigete 6t f(x) = 2nux, ylakdBe xR
(Movadeg 12)

B)
i. Na Bpeite v mepiodo kaBuwg kat T péytatn kot EAGXLoTn T g £ .
(Movadeg 6)
ii. Na kdvete ™ ypadukn mapdotaon g [ yia 0<x<27.
(Movadeg 7)




image169.png
©EMA 2
Aivetat to noAudvupo P(x)=(log,8)-x* +(4I0g, \ﬁ) x* —(4log,1)-x+1990.
) No anodei€ete 6t log, 8-+2log, 2 ~log, 1=4.
(Movddeg 15)
B) Na urtohoyioete to unéhouro g Slaipeang P(x):(x—2).
(Movadeg 10)




image170.png
OEMA 4
) Aivetat n cuvaptnon f(x) = m— X pe nedio oplopod 0 R.
i. Na anoSeifete 6t e +1-x>0, Yl kéBe x &(—,0).
(Movddeg 03)
ii. Na Bpeite ta Stactipata ota onoia n ypadwr napdotacn g f Ppioketal ndvw and

Tov dgova x'x .

(Movdbdeg 09)
B) Aivetaw n cuvdptnon g(){):ln(\/)rz +1 +x), e nedio optopol To R .
i. Naanobeifete 6t g(—x)+g(x)=0, ya kde xR .
(Movdbdeg 09)

ii. Na amobeifete 6Tt n ypadiki mapdotacn g cUVAPTNONG g £XEL KEVTPO CUHHETPLOG
v apxi twv agdvwv O.
(Movddeg 04)
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©EMA2
¥to napakdtw oxAua Sivetal n ypadwr napdotacn g ouvdptnons f(x)=x"+1 kain
ypadukr napdotacn ag ouvdptnong g(x) pe xeR.

fE =241

a)
i.Eivatn /' Gpua A nepurtd ouvdpTnon; No atiohoyAcete Ty andvinor oas.
(Movébec 7)
i BxeLn £ péyiot i f edyotn; Not awtiohoyioete Ty andvenor oag.
(Movébec 7)
B)

i. Me mow petatémon e vpadiis napdotacns e f mpoékue n ypadud
Tnaphotacn ™S g;

(Movébeq 7)
ii. Na Bpelte tov tno tg ouvipTong g .

(Movébec 4)
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OEMA 4
" . x-2
a) Na AuBei n aviowon ——>0.
x+1

(Movdbdeg 07)

a-2Y)
Al & =— R.
B) Aivetaw n ouvéptnon f(x) (a+1] L HE X€E

i.  NaBpeBolv oL tiég Tou @ R, yia TG onoieg n suvaptnon f eivat KAAWG OpLopEVN.
(Movddeg 03)
ii.  Mamnoeguégtov @ €R n ouvaptnon f eivat yvnoiwg ¢pBivovoa;
(Movadeg 10)
iii.  Na arodeifete 6TL Sev UMAPXOUV TLHEG TOU TIPAYHATIKOU aplBHOD @ yia TIG OTOiEG N
ouvaptnon f eival otabepr.
(Movddeg 05)
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©EMA 2
Aivetain cuvaptnon f(x) = logx, x > 0.
) Na untohoyicete toug apiBpoug f(100), f( (\/E)
(Movabeg12)
B) NMa x > 1, va emthboete v e§iowon f(x + 1) + f(x — 1) = log10 — log5.
(Movabeg13)
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©EMA 2
Aivovtat ot apiBpol a =1og20 kat S =1og50. Na anobdeigete o1t
a) f+a=3.

(Movabdeg 7)
B) In(B+a)>1.

(Movabdeg 6)
V) 107 =10° =10-(B+a) .

(Movadeg 12)
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©EMA 2
Aivovtat ot aptBpol @ =log3 kat B =log4.

a) Na awttohoyrioete yiati O<a < .

(Movadeg 12)
B) Na anodeigete ot
i.f+a>1.
(Movabdeg 6)
iln%<0.
Y/l

(Movabdeg 7)




image14.png
©EMA 2
0 Kwotag katabétet oe pua tpdnela 15 xaptovopiopata twv 20 € kat 50€. TupBoliloupe
HE X kat y To MAB0G Twv XapTovopopdtwy twv 20 € kat 50 € avtiotoxa.
a)
i. Aivovtat ot e§LOWOELS:
1. y=I5-x 2. y-x=15
Na enihé€ete mowa amé i U0 napanavw eLOWOELS TEPLYPAdEL TNV OXEDN TwV X Kat )
Na atttohoyrioeTe Ty andvinor cag.
(Movadeg 7)
ii. H ouvoAwn agia twv xpnpdtwy eivar 480 €.
Aivovtat, akOpa, oL ESLOWOELS:
3. 50y-20x =480 4. 20x+50y =480
Na emuAé€ete ola amno Tig 500 mapandvw e§LIOWCELS TEPLYpadEL TNV GUVOAWKN agia Twv
XPNUATWY OE oXéon ME Ta X kat ¥ . Na auToAoyAGETE TV andvtnor oag.
(Movadeg 7)
B) EmtAUovTag To cUoTnpa Twv SU0 e§LI0WOEWY Tou EMAEEQTE OTa EpWTHMATA ai) Kat aii) va
Bpeite nooa xaprovopiopata twy 20 € kat 50€ katdBeoe o Kwotag.

(Movabeg 11)




image176.png
Se wa Boddoow mepoyd, Adyw G maNppoias, N OTABHN TwV LBHTWY
aufopsldveTal Ito mapakdw oxdua Sivetat N ypadiki mapdotacn g
NUTOVoELBoUG cuvdpTnong £, mou Sivet o pétpa T GOG TG OTABUNG TwY
UBATWY GUVAPTHTEL TO XPOVOU t GE WPEC. Nat Bpeite :

) T uopETpLK Sladopd avépesa oty uPNASTEPN oTEBHN (MnpuUP(Sa) kat T
XaunAdtepn otadun (Gunwn).

(Movabec 6)
B) T nepioo Tou bawopévou T naippoLag.

(Movabec 6)
V) Tov w0 TG ouvaptnong f -

(Movabec 6)

8) ToLEG GPEC, TN BLEPKELL HLag NHEPQS, N GTEBMN Twy UBATWY Elvat % népa.

(Movédeg 7)

R AR N E ) R I
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OEMA 4

210 TeTpaywvo ABFA TOU MapakATw OXHHATOG pe TAELPd 2 cm, Maipvoupe ta
eowtepkd onpeia EZH,0 twv mAeupwv AB, B, A, AA, avtictoxa, Wote
EB=ZI'=HA =0OA = x kat oXnpartiletat to tetpdywvo EZHO .

a) Na ekdpdoete Ty mAeupd EZ wg cuvdptnan Tou X Kot va BPeite Tig SuvaTég Tiég

oL X.
(Movabeg 6)
B) Na anodeifete ot to epfadov tou tetpaywvou EZHO cuvaptroet TG MAEUPAS X

Slvetat amd ™ cuvdptnon E(x)=2(x—1)*+2 kot va Bpeite To nedio oplopol g
(oto mAaioLo Tou TPoBArpaToG.

(Movabeg 6)
y) Napokdtw Sivetar n ypadikr mapdotacn g owvdpmong g(x)=2x".
Metatontifovtag v katdMnAa, va oxeSldoete T ypadiki mapdotacn g
ouvaptnong E(x) kat pe Baon autr, va Bpeite to x €10t wote to epPadov E(x) tou

EZHO va yivetat eAdytoto.
(Movabeg 8)

&) TLoupnépacpa mpokUTTEL yia Ta onpeia E,Z,H,0 oty nepintwon mou 1o eufadov

Tou EZHO yivetaw ehdxioto.

(Movabeg 5)
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©OEMA 4
Me ouppatdmheyua wikoug 20 m BENOULE v MEpLbPAEOULE OKOTEBD OXAUATOG
opBoywviou e BLOTATELS X Kat y, MwG balveTal 0To Mapaxdtw oxiua.
) Na exdpéoete Ty Mheupd WG ouVAPTNON TG TAEUPAS X Ka var Bpeite Tig
Buvartég Tyiéq TG TAEUPA x .

(Movébeg 7)
B) Na anobelgete 6n to epBasév E(x) tou opBoywviov we ouviptnon tou x Sivetat
ané ™ ouvapmon E(x)=—(x—5)* +25 kat va Bpeite to nedio oplopol Mg oto
haloo tou npoPAruaros.

(Movébeg 7)
V) Napakdtw Bivetaw n ypadii mapdotaong e ouvdpmons g(x)=-x".
Metatonifovids ™ katdMada, va oxeBidoete ™ ypadwd mapdotacn g
ouvaptnong E(x) kau e Bon autd, v Bpeite o x étot bote to epBadov E(x) tou
opBoywviou va yiverat péyioto.

(Movébeg 7)
5) Moty T Tou ¥ mov BpriKate oTo epwTnpa y), val Bpeite TV TAEVpd Kot v
npooBLopioete to elbog Tou opoywviou.

(Movébeg 4)
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©EMA 2
Aivovtat ot cuvaptrioels f(x) = logx kat g(x) = log (x + 2).

a) Na Bpeite ta nedia opiopol twv cuvaptioewy f kat g.

(Movddeg 10)
B) Na AUGETE Tig mapakdtw e§LOWOELS:
i f(x) = 2.
(Movadeg 7)
ii. g(x) = 2f(x).

(Movadeg 8)




image180.png
©EMA 2
Aivovtat oL cuvaptioels f(x) = logx kat g(x) = In (x — 1).

a) Na Bpeite ta nedia opiopol twv cuvaptioewy f kat g.

(Movddeg 10)
B) Na AUGETE TIg mapakdtw e§LOWOELS:
i.logx = 3.
(Movadeg 7)
ii.ln(x—1)=1.

(Movadeg 8)
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©EMA 2
Aivete n ouvaptnon f(x) = In (x — 1).
a) Na Bpeite to nedio opiopou tng cuvaptnong f.
(Movabdeg 6)
B) Na Bpeite ta onpeia toprg g ypadikrig napdatacng g cuvdptnong f pe tov dfova x'x.
(Movadeg 9)

y) Zto opBokavoviké clotnua a§ovwv va oxedldoete tn ypadikh mapdotacn g
ouvaptnong f.

(Movddeg 10)
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©EMA 2
Aivetawn ouvdpton f(x) = In(1 —x).
a) Na Bpeite to nedio opiopo tng cuvaptnong f.
(Movddeg 12)
B) NaAubein efiowon In(1 —x) =In (x? + 1).

(Movdbdeg 13)
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©EMA 4
Aivetat to moAuGVUpo P(x) = x* + 6x% - 7.
) Na Seifete 6T 1o MOAUWVUHO X-1 eivan mapdyovtag tou toAuwvipou P(x).
(Movadeg 5)
B) Na tapayovtomnouioete To moAuwvupo P(x) oe moAuwvupa mpwtou i Seutépou Babpov.
(Movadeg 8)
v)

i. N Avoete v e§lowon P(x) = 0. (Movadeg 5)
ii. Av oL aptBpoi -1 kat 1 givar ot piZeg g e§iowang P(x)=0, va Aboete tnv eficwan
(2nux—1)4+6 (2nux—1) 2— 7 = 0, yia xeR.
(Movadeg 7)
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OEMA 4

Avetar n ouvapmnon f(x)=3+Bepo-nur,xeR. Av yia T ywvia w ox0eL n oxéon
x
Loc[0,5], tre:
wel0.5]

— 200V + nuow =

3

i, Naanoseifere bu sgo= .
(Movébeg 10)

ii. ., Vot Bpeite T péyioT kat Ty EAGXLTn Ty TG ouvéptnong f.

(Movébe 04)
B) Alvetaw n ouvdpton g(x)=x'~10x+30,xeR Kkau n ypadur ¢ napdotacn oo
napakdrw oxfua.

i NaBpeire, pe ™ BoBewa TG ypadukig MapdoTaong f e onotovBrinote Mo
Tpémo, TV EAGYLOTN TIUA TG GUVGPTNONG 8.
(Movéibeg 04)
il Na efeTdoETe av oL Ypadués MUPACTACEL TWV OUVAPTATEWV f, g EXOUY KoWd
onpela. Na awtiohoyAoete Ty andvinor oag.
(Movdsbeg 07)
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©EMA 4

Ao ouppadntég o AAEEavdpog kat o Oikutog ou kaBovtat oto 5o Bpavio oxedidZovv
TOV TPLYWVOHETPIKO KUKAO OF MAYUTPE XAPTL KL OTn OUVEXEW TPOOTABWVTAG va
UTIOAOY{COUV TG CUVTETaYHEVEG EVOG Soopévou onpeiou M autol tou KUkAoU Stadwvolv
otV anavinor ug. O AAEEavSpog eKTHA OTL OL GUVTETAYMEVEG TOU onpeiou M eivat

M(0.8.,0.6) evi) 0 DIAUTITOG EKTUUA OTL OL CUVTETAYHEVEG TOU Eivar M (1,1).

) Motog amnd toug 500 €xeL oiyoupa aSko; Na auTloAOYHCETE TNV QMAVTNGT 0ag.

(Movabdeg 08)
B) Av utoBEGOUpE OTL TO ONELO TOU OTOIOU UTOAOYIGTNKAY GWOTA OL GUVTETAYHEVES TOU
eivatto M(0.8,0,6)
i. va attloAoyroete Ot nuo = 0,6 kat cuve = 0,8

(Movdbdeg 03)

ii.  vo umoloyicete TV T TG mapdotacng
4 :r,;l(n—m)-2auv(§-m)+s¢(-m)+a¢(n+m).

(Movdbdeg 05)
y) Aivetat n toAUwWVUIKY cuvaptnon f(x) = Sovve-x* —10num -x* +5x -3, xe R émou
w n ywvia mou Pprikate oto mponyolpevo epwtnpua. Na PBpeite to Sidotnua oto onoio n
ypadwi mapdotacn g cuvaptang f Bpioketal kdtw anoé tov dova x'x.

(Movdbdeg 09)




image15.png
©EMA 2
H Buaipeon evég moAuwvipou P(x) pe to x—3 éxetmnhiko x° +2 kat un6Aouto 4.
a) Na ypaete Ty TautoétTa tng napandvw Slaipeong.

(Movadeg 8)
B) Na Seifete 6tL P(x) =x"—3x? +2x-2.

(Movadeg 8)
y) Eivat o x =3 piZa tou moAuwvipou P(x) ; Not autloAoyrGETE TV amdvinor oag.

(Movabeg 9)
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OEMA 4

To epBabéy Tou Tpyvou OAM mou BAEMete oto mapakdTw oxfpa eivat (OAM):%
TETpaywVIKES povibec. H eubeia € elva edarmudpievn otov kikAo oTo onpelo A.

a) Na aoSeléere 6ty tn ywvia @ = AOM wxder apo-

L0<w<Z
2

(Movéibec 08)
B) N UnOAOYIOETE TOUG TPLYWVOETPIKOUS GPIBOUG 7puier, GO , G TG Ywviag

®=AOM amxuzno<m<%

(Movébec 08)
v) Na Bpeite ta onpeia Topdg G ypadikris napdotaong me ouvaptnong,
f(x) =’ x = St - g + Sovve KaLTou GEova x'x, OMoV @ = AOM n ywvia tou
TpONYOUMEVOU EpTrpaTog ka X € R .
(Movéibec 09)





image187.png
©EMA 2
Aivetat ywvia w n onota eivat ion pe —1125°.

=257

a) Na anodeigete ot n ywvia w wooutat pe aktivia (rad).

(Movadeg 09)

B) Na Bpeite TOUG TPLYWVOHETPLKOUG aptBRoUG TNG ywviag w.

(Movddeg 16)
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©EMA 2

alveran ovvdpmon £ (x)= (7 +x)+nu(—x), xeR.

@) Na amodei€ete 6Tt f (x) = —2nux, yia kaBe x € R katva Bpeite tv nepiodo avtig.

(Movadeg 12)
B)
i. Na petadépete onv KOAA 0ag Kat val GUTANPWOETE TOV TIOPAKATW TVAKO TLUWV.
x 0 z T 3 2z
2 2
S ()= -2nux
(Movadeg 6)

ii. Na oxediaoete T ypadiki mapdotacn tng cuvaptnong f yia 0<x<27z.

(Movadeg 7)
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©EMA 2

" : " . 4
Aivetat ywvia @, pe 7<w < 37” Viewmy onola toyder ouve =-<-

a) Na Seigete ot q,ua):—%.
(Movddeg 12)
B) Na urohoyiote v tr Tng napdotaong A = M.
1+ epw
(Movéddeg 13)
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©EMA 2

FT0V MAPAKAT® TPLYWVORETPIKS KUKAO Sivetal ywvia AOx =, %<a)<}r Kat To onpeio

) Na Bpeite 10 74 M TIOLOV TPIYWVORETPIKS PO TG YWVIAg @ L00LTaL N TETUNWEVD X
Tou onpelov M ;
(Movdses 12)

B) Not Beiete bnt ovvo =

(Movdse 13)
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OEMA 4
Aivetaun ovvaptnon f, pe f(x)
) Noanobeigete 6t (1) — £(0) = £(0) — f(—1). Note woxveLn wotTa;

<, K 2 0.

(Movébec 08)
B) Na anoBeifere St av & > 0, n f eivat yvnoiws aG§ouoa oto nebio 0pLopos T
(Movébeg 07)
Na Bpeite yia Moteg g Tou X toxet: €2 > 2.
(Movéibe 05)

XPNOWONOUIVTAG To MapakdTw oM, Ve avioTonioete T Cs, C; HE TIG ypadikég
e

napaotaoels wv ouvaptioewy 9(x) = 2e* katk(x)

MoLEG £ivat 0L UVTETaYIEVEG TOU KOWOD TOUG oNjeiou A;

(Movaseg 05)
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OEMA 4

Av I givat n évtaon Tou fxou (oe W /m? - Watt avé Tetpaywvixé HETpo), TéTe n avtiotoun
NX00TdBuN D (o€ vieoyuméd) Sivetar and tov Tomo:

D =10-log(102 - 1)

$Tov napaxdTw Hivaka daivovial KETow XaPaKTPIOTIKG MapadElyHata nYooTdBunG.

0 veeowma
Opéioua GikAwv 10 veeoynér
SuviBn iBupog 20 vieoynéd
AB6pUBO auTOKiVNTO 50 veeoynéd
SuviBng opkia 65 vicoynéd
Kukhodopuai kivnon 80 vreouméd
z’;‘;x:‘ﬂ':ﬂ";“'mr:’m’ 90 veeoyméd
Opuo névou 120 veeownéd
AcpuwBosEvo 140 veeoyunéd

) Nt Bpeite TV €viaon Tou fixou Tou BnuLoUPYELTo BpBLopa Twy GUMY.
(Movéses 08)

B) Av n évtaon Tou fixou ot pia pok cuvavhia slvat 1 W/m? va eAéyéete av n nyootdbyun
TNV ool eKTBETAL TO KOWA ayYIZeLTo 6pLo ToU TBVOU.

(Movéses 07)

V) AV BUTAGOLAGOUHE TV VEAoN TOU EVIOXUTH EVAG GTEPEOGWVIKO GUOTAMATOS, T8TE v
unohoyicete méoa VieoéN Ba augnBel n oTdBHN Tou E€epXOHEVOL fixou. (Alvetal St
log2 ~ 03).

(Movéses 10)
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©EMA 2
Aivovtat oL TapacTdoELS:
A=2log6—1log12 kat B =log5+log2
a) Na anodeiete 6t A = log3 kau B = 1.
(Movadeg 12)
B) Na anodeifete 61LA < B.
(Movddeg 05)
y) Na Avoete tv aviowon logx < 1.

(Movdbdeg 08)
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©EMA 2
Aiveratn ouvépmon £(x) = In(x — 1) katn ypadui napdotacn g ouvépTong

g() =Inx, x>0.

) Na Bpeire To neblo opiood g ouvdpTons /.
(Movéibe 05)

B) Me tn BoriBeLa TG ypadikrig mapdotaong tng ouvdptnong g, va oxedidoete Ty ypad
‘napéotacn g ouvapTon /.

(Movdeg 08)

Y) Not Bpeire to Suiotnua, oto onoio n ypadui napaotacn g cuvdptong f Bpioketar
Kt ané tov dova X'x.

(Movébeg 12)
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©OEMA 4
Aivetaun ouvdptnon f(x) = el x e R.

) Na anobeigete 6t n cuvaptnon f eivat dptia.

(Movabdeg 05)
B) Na anobeifete 6tLn f mapouotdiel eAdxioto ya x = 0 kot va BpeBei n eAdyiotn Twr e

(Movabdeg 05)
y) Na napactiioete ypadikd Ty cuvaptnon f.

(Movabdeg 10)

8) Av g(x) = ovvx, x € [—';',;—'], T6Te va Ppelte T Kowd onpeid Twv ypadKwv

TOPACTACEWY TWV GUVAPTAGEWV f Kal g.

(Movabdeg 05)
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OEMA 4
Aivetat n ouvdptnon f(x):a-r]pﬂx, ME a, B aképaloug BeTkoUG aptBuoUG.

a) Na Bpeite Tnv T Tou @, av n péylotn T e cuvaptnong eivae 2.
(Movabdeg 6)

B) Av a =2, va Seiete 6Tl n pkpdTeEPN TLur Tou B yla Ty omoia eivat f(%]:Z elvat

p=8.
(Movddeg 10)

V) Av @ =2 kau =8, va Noete Ty efiowon f(x)=1 oto Sidotnpa [0,%].

(Movadeg 9)




image196.png
OEMA 2
aiveraun ovvdpmon £(0) = (2)".
) Na Adoere tv e€lowan G)x =L
(Movéseg 12)

210 napakdtw oxApa daivetal n ypadikd mapdotaon g f kot T euBelag & y

B) Na Bpeire to onpeto Top TG ypadikric napdotacns TG cuvaptnons f e Ty eubeia e.

(Movése 05)

V) Na Bpeite yia motég Tués Tou x n ypadid Tapdotacn T cuvaptnon f Bpioketat kitw
ané T evBela .

(Movasec 08)
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©EMA 2
Aivetain ouvdptnon f(x) = 2x3 + x2+x—1, x €R.
a) No anodeiete otun e§iowon f(x) = 0 Sev éxeL aképateg pilec.
(Movabdeg 12)
B) Zto napakdtw oxfpa paivetat n ypadkn napdotacn tng suvaptnong f.
i.  Nadwkatohoyricete otun e€iowon f(x) = 0 éxet pia pida.
(Movabdeg 04)

ii.  Naamnodeifete 6tun pila autr Bpioketat oto Stdotnua (0,1).

(Movabdeg 09)
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©EMA 4

Aivetatto todu@vupo P(x) = x3 —ax?+7x — B, a,feR.

Av 10 ToOAUWVUHO EXEL tapdyovta To X — 3 kat o undrouto g Staipeong P(x): (x + 1)
elvatv = —16, totE:

) Na urtoAoyLoBoUv oL Tég Twv a, 8.

(Movdbdeg 06)
Aveivata =5, f =3,
B) va AuBei n e€iowon P(x) = 0.

(Movabdeg 07)
y) va AuBei n aviowon P(x) < 0.

(Movdbdeg 06)

8) Av P(Ink) < 0, tote va BpeBo0V oL TG TOu Tpaypatikol aptBpol K.

(Movdbdeg 06)
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OEMA 4

Aiveratn owvdptnon f(x) = =
) Na Bpeire to neblo opiood g ouvdpmons /.

(Movéibec 09)
B) Na e€etdoete av n ouvdptnon f elvar dpria f epures.

(Movéibeg 05)
v

Na amhonouigETe Tov Tno T ouvdpTans £
(Movéibec 02)

AV yvwpiZeTe St ypaduki napdotacn T ouvdpTnanc g(x) = T eivatn napaxdtw,

¥

9@ =1

va kdvete T ypadikr napdotaon e ouvaptnong f.
(Movébe 04)

(Movaeg 05)
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©EMA 2
Aivetal n tapdotaon A =oovix—mulx.
@) Na Bpeite tv T tng mapdotaong A yua x=0.

(Movabeg 7)
B) Na Seiete o1t A =1-2nu’x.

(Movabeg 9)
¥) Me Xprion TG mapaxdtw ypadikig mapdotacng tg cuvdptnong e Tono 1 —274*x kat tou
epwtiparog B), va Avoete ty eiowon A=1,yia 0 <x<27.

(Movabeg 9)

1—2nu’x
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OEMA 4
To BaBog y, oe pétpa, Tou vepol ot éva Mpdvt emnpedletal and 0 GpaopEvo TG
TaAippolag Katd T SLapKeLa pag NpéPag (evrog 24 wpwv). To TPWTO (HETA Ta pEGGvVUXTA)
péyloto BaBog eival 5.8 pétpa kat cupBaivet otig 3:00 m.p. To mpwro ehdxioto BabBog
elvat 2,6 pétpa kat oupBaivet otg 9:00 mp. To BdBog y Sivetral wg cuvdptnon tou
Xpovou ¢ (oe wpeg) amd ™ oxéaon: y = anu(wt)+ B, e a,o,f>0 kat 0<1<24.
a) Na Bpeite Toug mpaypatikois aptBpols a,o kat .

(Movadeg 6)

B)AV @ =16, w:% K f=4.2,

i. Na oXeSLAoETE TNV ypadikr mapdotacn g y = 1,6-:1;1(%l)+ 4,2,pe 0<1<24.

(Movadeg 8)
ii. Noto Ba eivat To BdBoG Tou vepou otig 12 To peanuépy;

(Movadeg 4)
iii. Eva peydo mhoio xpetadetal TouAdxtotov 4,2 pétpa BdBog vepou yla va Sécel oTo
Apave. Ztn Suapketa mool xpovikol Stactipatog and Tg 12 to peonpépt kat petd Ba
Hropei va SéoeL pe aodpdheta;

(Movadeg 7)
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©EMA 2
Aivetat to moAugvupo P(x) = x3 + 2x% + x + 3.
a) Na Seiéete 6tLto —2 Sev eivan pila ToU TOAUWVOHOU.

(Movabdeg 08)
B) Na Bpeite to mnAiko g Suaipeang P(x): (x + 2)

(Movadeg 10)
y) Na ypdipete ™y tavtétnta g Swaipeong P(x): (x + 2).

(Movabdeg 07)
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©OEMA 2

Ps 31
210 napakdtw oxipa Sivetat ywvia 07 = w peT < w < ?

1
) Nat auTtoAOyr OETE 6TL GUVw = — ;
(Movabdeg 07)
B) Na urtohoyioete to nuitovo Kat v epantopévn TG ywviag w.
(Movddeg 10)

y) Na UTtOAOYIGETE TO NUITOVO Kat TO GUVNKITOVO TNG YWVIag T — w.

(Movabdeg 08)
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©EMA 4
. . 3m .
Averatywvia x pe —- < x < 21 KaL 0L NAPAOTACELS:

A=np*(m—x) + e (n +x) + ovv?(—x),

1+ovvx
B = x| ltovwx

~ 1+ouvx nex
@) No anobeifete 6t A = nux + 1.
(Movabdeg 08)
B) Na amdomoujoete tnv napdotacn B.
(Movabdeg 08)
y) Na e€eTdoeTe av UTAPXEL ywvia X ylo TNV oroia oL Tapactdoels A kat B va givat ioeg.

(Movdbdeg 09)
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BEMA 2
10 napaxdrw oxfpa Sivera n ypadud napdotacn wag edeTuds cuVApTNONG f, KE

‘edio opiopod To sivoho R .

a)
i. Me Bdon TV ypadu] TG napaoTacn, va CUMTANPLOETE ToV MapakdTw MivaKa TV
™ ouvapTong f .

x E) 0 1 2 3
[
(Movdec 10)
ii. Not Bpeite Tov Tomo TG exBeTIkC ouvdpTans f .
(Movébec 7)

B) Na Aboete v e€iowon f(x)=32.
(Movasec 8)
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©EMA 4
Aivetatto toAuGwUpo P(x)=x"—x*—2x.

a) Na Aboete v e€iowon P(x)=0.

B) Not AUoete Ty e€fowon In’x~In’x—2Inx=0.

V) NaAdoete T aviowon In’x~In®x~2lnx>0.

(Movadeg 7)

(Movadeg 8)

(Movddeg 10)
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OEMA 4

Zrov miivaka pLag oXOAKAG TEENG ivat ypappévo to tohudvupo P(x) = x3 + ax? + bx +c,
6oV oL GUVTEAEOTES a, b, ¢ eivat pn undevikoi aképatot aptBpol. Avo uabntég, o A kato B,
maiouv éva mavidt, emthéyovrag TIES yLa TOUG CUVTEAEOTEG WG EEAG: PWTA O A EMAEYEL
TLU YL KATTOLOV GUVTEAECTH, META 0 B emAéyeL Tir yia évav amd Toug U0 EVATOpEIVaVTEG
ouvteheotég Kat TEAOG 0 A emAéyeL TLUR yLa ToV GUVTEAESTH Tou épetve. Mpoomabouv va
enthé§ouv Toug a, b, ¢ wote o P(x) va LKAVOTIOLEL KATOLX GUYKEKPLUEVN GUVORKN.

@) Eotw 6Tt 0 pabntric A emihéyel @ = 2, petd o B emhéyel b = 1 kat téAog 0 A emdéyeL aAL

= 2. No anobeiete 6t 10 P(x) Bat éxeL TOTE WG povadikr pila tov aptbps —2.
(Movasdeg 5)

B) O paBntrig A emthéyet a = —1. Na anobeifete ot ave§aptnta nwg Ba naifet o pabntrg B,
0 A pmopei peTd va EMAEEEL GUVTEAEDTH £TOL WOTE TO P(X) va €XEL TaPAyovTa TO TOAUWVUHO
x—1.

(Movasdeg 8)
y) O paBntrig A emthéyet ¢ = 1. Na anobeifete 6t ave§dpra nwe Ba naiget o pabntrg B, o
A propei petd va emiAégeL cuvteheatn £tot Wote To P(x) va €xeL olyoupa pia oto Stdotnpa
(=1,0).

(Movasdeg 7)
&) O pabntic A emthéyet ¢ = 2022. Na anodeifete OTL 6nMwG Ko va eMAEyoUV HETA OL
ouvteheotég a kau b eivaw advvartov to P(x) va €xet wg pida tov aptBpos 13.

(Movasdeg 5)
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OEMA 2

e évav KUKAO akTivag p BewpoUle éva T6o AB e UKo ioo Ke 2p.
a) Na Bpeite néoa aktivia givat n avriotoyn oo T6o AB, EMTiKEVTPN Ywvid w.

(Movaseg 13)
B) Av w=2 akTivia, va Bpeite OOEC HOipeg eival n ywvia w.

(Movaseg 12)
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©EMA 2

Aivetaito onpeio 4 (1;) T0 OToio avrkeL oTn ypadiki apdatacn piag cuvaptnong f.
a) Av n cuvdptnon f eivat n ekBetiki cuvaptnon a*, 0 < a < 1, va Bpeite 10 a.
(Movdbdeg 13)
Bnaa=3,
i) va Bpeite T povotovia tg cuvdptnong f(x) = a*.
(Movabdeg 4)
ii) va cuykpivete Toug aptBpous @, a'.

(Movadeg 8)
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©EMA 2
Aiverat o onueio A(-2,8] To omoio aviiKet 0T YpagIKi MapdoTacN piag MEpITTG Kat

Wnoiwg povétovng suvapmong f.
a) Na Bpeite TIC OUVTETaYJEVES EVOG aKGA OTIEIOU, TO OTIOIO VAl QVKEL 0T YPaQIki
Tmapdotaon m f-

(Movabec 8)
B) Na Bpeite av n ouvdpmon [ eivat ywnoiw abEouoa i yvnoiwg @Bivousa.

(Movaseg 9)
Y) AV pia QN6 TG MapaKdTw YPAPIKEG MAPAOTACES avnoTolei o ouvdpmon [ va

armohoyfoete nota popei va eivat:

Fpagu napdoraon (a) Tpagui napaotaon (B) Tpagui napdotaon (y)

(Movaseq 8)
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BOEMA 2

a) Na Bpeite yia moteg Tipeg tou x € R opidetat n egiowon:
log|x+1|=-log2-log(1-x| (1].

(Movadeg 10)

8) Nat AGoete Ty eiowon log‘xfl]:log(% ~log(1-x).

(Movadeg 15)
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©EMA 2

. . Sx-y=5
a) Na AUoETE To cUoTNpA .
—Sx+y=2
(Movadeg 12)
B) Na oxebidoete Tq eubeieg (&): Sx—y=5 kat (&): —Sx+y=2 Kot va epunvedoete
YpadIKd TO AMOTEAECHA TOU @) EPWTIUATOG.

(Movddeg 13)




image212.png
©EMA 2
nu(180 =20 )-ovv(-3x)

Aivetaun tapdotaon A =
nrae " auv(90 -20)

a) Na Seifete 61t A=o0ovv3x.
(Movdbdeg 13)

B) Na Bpeite Tv péyiotn Ty kaw Ty epiodo tng ouvaptnong f(x)=ovv3x.
(Movadeg 12)
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©EMA 2
2z T

———ovV—

Divetaw 6t 76 =

a) Na Seiete btu

L
w2t

ii. quo=\3-1.

B) Av yia v ywvia @ €xoupe 6 e (0,%), va Bpeite 0 ovvO .

Kl 3

(Movdbeg 5)

(Movédbeg 7)

(Movddeg 13)
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OEMA 4
Aivetatto toAUGVURO P(x)=3x" +4x’ —5x—2.
a) Na Bpeite tig pileg Tou MOAUWVUHOU.
(Movadeg 5)
B) Na Avoete tv aviowon P(x)>0.

(Movadeg 9)

) Na AUoeTe TV avicwot 3( 3 ))+4(i)2—5(i)72>0
v A "Fn X+l X+l )

(Movadeg 11)
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OEMA 4

Aivetat n ouvaptnon f(x):aTHavv(ﬂx), pe a@,f>0, n onola éxeL edyioto —2 Kau

z
iodo —.
nepiodo
) No Seigete ot @ =3 kaw f=4.
(Movdbeg 5)
r];l(%—x)-s(p(:{—x)-r]/x(llt+x)

mv(sﬂ-x).w(%’-x)mv(gﬂJ

. Nao Seifete 61 A

B) Aivetaw n napdotaon A =

(Movéddeg 10)
v) Na Aboete v eglowon f(x)=2A, oto Sidotnpa [:r,%r:l .

(Movéddeg 10)
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©EMA 2

Aivetat T0 ypappkd cvotnpa {3)[ +2y .
2x-y=3
a) Na awtiohoyrioete yioti o Zebyog (0,4) ev anoteAei Abon Tou Mapandvw oUCTAUATOG.
(Movabeg 8)

B) Na AUoETE TO Mapamdvw cUoTNUA.

(Movadeg 10)
y) Na Bpeite Tig ouvtetaypéveg tou onpeiou Toprdg twv euBewv (&):3x+2y=8 kat
(&,):2x-y=3.

(Movabeg 7)
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©EMA 4
Aivovrat oL ouvaptioels f,g: R — R pe tomoug f(x) =4" kat g(x)=2"— %

) Na amoSeifete OTL oL ypadIkeG MAPACTACELS TwV CUVAPTHCEWY [ KaL g €XOUV aKpLBWE éva
Kkowo onueio A, Tou omoiou va BPEite TG CUVTETaYPEVEG.

(Movdbeg 9)
B) Na anobeifete 61 n ypadwr mapdotacn g ouvdptnong S Ppioketat mavw and m
ypaduk mapdotaon Mg g, pe eaipeon to onueio A.

(Movdbeg 9)
¥) Not tapaoToete ypadikd TG GUVapTACELS f kat g OTo (810 cUoTnua afdvwv.

(Movdbeg 7)
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OEMA 4

Aivetawn ouvdpton f(x)= logi;‘x 7; B
+

a) Na Bpeite to medio opiapol tng cuvdapmaong f .

B) Na Aboete v e€iowon f(x) =log3—log7.

y) Na Avoete v avicwon f(x) >log3—log7.

(Movadeg 7)

(Movadeg 9)

(Movadeg 9)
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OEMA 4
Alvetawn ouvdpton f(x) = ln(e‘ - 2).
a) Na Bpeite to medio opiapol tng cuvdapmaong f .

(Movadeg 7)
B) Na Avoete v e€iowon f(x)+x=3In2.

(Movadeg 9)
y) Na Aboete v aviowon f(x)+x=3In2.

(Movadeg 9)
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©EMA 4
e éva neipapa epyactnpiou, 0 aptBudg twv Baktpiwv Sivetat anoé tov tono
P(1)=200-¢",
‘Omou ¢ o xpdvog o€ Wpeg amd v apxr Tou mepdparog (7=0). Ie pia wpa 0 apBuds Twv
Baktnpiwv rfrav 328.
(Atvetau 6t In(1,64)= 0,5 kat In10= 2,3)
) Na Bpeite Tov apBpoé twv Baktnpiwv étav Eekivnoe to neipapa.
(Movdébeg 7)

B) Na anobeifete ot ¢ = %

(Movdébeg 9)
y) Na Bpeite to xpovikd Sidotnpa katd 1o onoio o aptBuds wv Baktnpiwv sivat peyaAitepog
and 1o SeKAMAGOLO Kat MKPOTEPOG QIO TO EKATOVTIATAAOLO TNG APXIKIG TOU TLHIG.

(Movdébeg 9)
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OEMA 4
Otav évag acBevrig maipvel pa éon evog dapudkou ™ ypovikn otyuy =0, 6T 0
0PYQVIGHAG TOU TO PETAPOAIZEL £TOL WOTE N MOGOTNTA TOU f(f) (OE ME) VAl PELWVETAL HETA
ano ¢ NuéPEG cUHDWVA HE TN CUVAEPTNON

f)=¢,-a', 120,
omou oL aptBpoi a, g, eivat katdAMnAeg BeTIKEG oTaBEPES.
a) Na e§nynoete T moplotdvel n otabepd ¢, oto TAAiGLO TOu TPOPAAUATOG Kot va

attioAoyroete yiati oyvet 0 <a <1.
(Movadeg 6)
B) YmoBétoupe twpa 6Tl pia Npépa petd ™ Afdn tov Gappdkou, n MOGOTNTA Tou GTOV

0pYaVIGHO TOU acBEVOUG £XEL UOSUTAQGLAGTEL.
1

i. Na arodeigete ot o

(Movadeg 5)
ii. Na petadépete otnv KOAAQ GOG Kat VA GUMTANPWOETE TOV MAPAKATW TVAKA TUOV

™G ouvdptnong [, ekdpdlovtag TG TUES f(r) WG GLVEPTNGN TG apXIKAG TUAG g, -

(Movadeg 4)
t] 0 1(2|3/4|5|6
S0 g | 9%
2

y) YroBétoupe twpa 6t n:% Kat OTL N MOCOTNTA TOU GAPUAKOU TIOU TAPAUEVEL GTOV
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©EMA 2
Aivetawn ouvéptnon f(x)=In(x+1)
a) Na Bpeite to medio opiapol tng cuvdapmaong f .

(Movadeg 8)
B) Na Bpeite Ta onpeia toprg (av undpxouv) Te ypadikic tapdotasng tng ouvdptnong f
HE TOuG G€oveg x'x kat y'y.

(Movadeg 10)

y) Na mapaotioete ypadikd tn cuvdptnon f petatomniiovtag KatdAnAa tn ypadikr
mapdotaon G y=Inx.

(Movadeg 7)
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©EMA 2
Aivovrat ot cuvapticelg f(x) = In(x? +4) kat g(x)=Ilnx+In4.
a) Na Bpeite ta nedia opLopol Twv cUVAPTACEWY [ Kat g .
(Movabeg 12)
B) Na Auoete v e€iowon f(x) = g(x).
(Movadeg 13)
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OEMA 2

Aiverat n ypadur napdotacn e suvdptons f(x) =3 pe xeR.

f(@)=3"

) %0 (510 CUCTNHA E6vwv va XAPAEETE TIS YPadIKES TGPACTACELS TwV CUVAPTACEWY
g(x)=3"+1 xa h(x)=3-1, petatonioviag katéhma ™ ypadiki mapdotacn g
ouvaptong f .

(Movdses 12)
B) Mota ivat N acvumTwtn evBela T ypaduiic MapdoTacnG TG cUVEPTIONS g Kat oL TG
ypadLkrs mapdatacng T ouvdptnong 4;

(Movébec 13)
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OEMA 4

Mua ogdtnta QO padievepyol UAikoU (o€ kihd) BaBetal kat pe Ty dpodo tou xpdvou t (oe

£1n), pewveTat akohouByvtag To vopo g exBetikrg petaBolis O(r) = 0, - . Tvwpioupe
OTL HETA a6 SUO XPOVLX £XEL QTIOMELVEL TO % NG APXLKNG TTOCOTNTAG KAt PETG ot TEGGEPQ

Xpovia xeL amopeiveL 1 KAG.

) No Seigete 6t 0(1) = O, (

(Movabeg 10)
B) Na Bpeite tv apyikr mocotnta nov Badtnke (yia £ =0).
(Movabeg 6)

y) Na Bpeite petd ané noéoa xpovia n mocdtnta nou Ba £xeL anopeivet Ba eiva é KAG.

(Movabeg 9)
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©EMA 4
Aivetawn ouvaptnon f(x)=a-2"+ B yia ke xR kat a, B € R. H ypadwn napdotaon mg
ouvapmong f Siépxetar and ta onpeia A(1,3) kat B(2,13).
) Na Bpeite Toug paypatikolg aptépois a kat B.
(Movédbeg 7)
Ava=5ka f=-T,
B) Na Bpeite 1o kowo onpeio tng ypadikig mapdotacng tng ouvaptnong f pe tov dfova y'y.
(Movdbeg 4)
y) Na anobeiete 6t n cuvaptnon f eivat yvnoiwg av§ovoa oto R .
(Movédbeg 7)
8) Na Aoete v aviowon f(x)>4"-3.

(Movédbeg 7)
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OEMA 2
Mia ouvéptnon / e medio oplopol To Sidotnua (@,3) elvar dpTia kau N ypadukd T
Rapdotacn SiépKeTaL ad To onpeio (2,2).
) Na Bpeite Ty T Tou @

(Movéeg 7)
B) Na Bpette to f(-2).

(Movése 8)
V) £10 Rapakdtw oxiua Sivetal n ypadikd apaotacn TG cUVApTONG f OTo SldoTHA
[0,3). No oxebtdoee T ypadud Rapdotacn TG f oTo Tebio 0pLoos TG

(Movéseg 10)

-1

-2

-3

-4
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©EMA 2
a) Na Aboete v egiowon: In(x+1) =In(2x).

(Movéddeg 13)
B) Na Moete Ty aviowon: In(x+1)>In(2x).

(Movddeg 12)
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©EMA 2
) Not Bpeite TIG TUIEC TOU TtpaypaTikol aptBiod X yia TiS omoleg opiZetal n napdotacn
A=Inx+In(x+6).
(Movadeg 10)
B) Na Aboete v e€iowan
Inx+In(x+6)=In7.

(Movadeg 15)
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©EMA 4
Ze éva avolxtd Soxeio umapxouv 10 Aitpa evdg uypol. To vypo efatpiletal £T0L WOTE 0 ByKOG
TOU VO PELWVETaL Katd 15% avd eBSopdda.
a) Na Bpeite v noodtnTa Tou uypol Tou UNEPXEL oTo Soxeio oo Téhog TG 1™ kat oTo Téhog
g 2™ epSopddag.
(Movdbdeg 8)

B) O 6ykog ¥ tou Uy petd amd ¢ eBSopddeg Sivetan ané tn ouvaptnon V(1) =V, -a', énou
V, kau & otaBepoi mpaypatikoi apBpoi. Na Bpeite toug aptBpols ¥, kat a .

(Movdébeg 8)
y) Av 0 dyKog Tou uypoU petd amé ¢ eBSopddes Sivetat amé tn oxéon V(t):lO-(O,XS)‘, va
Bpeite méte 0 GyKOG TOU UYPOU TIOU UTIAPXEL OTO SOXELO Eivat PIKPOTEPOG Qb TO ME6 TNG
apxukAg Tou Trc. (Atvetan éti: log(0,5)=—0,3 kau log(0,85) =-0,07).

(Movdébeg 9)
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OEMA 2
210 Suthavé oxfpa daivetal n ypaduwk napdotacn C,
e ouvaptnong f(x)=x>, xeR.
a) Na Bpeite Tov T0no g cuvaptnong &(x)tng omoiag n
ypadik) mapdotacn mPOKUMTEL and TNy C; av TV HETa-
TOTICOUNE pia povada, TPog ta mavw.
(Movddeg 8)
B) Na oxediaoete ™ ypadikn napdatacn tng ¢(x).
(Movdbdeg 8)

y) Me ) BoriBeta tou oxripatog, va Bpeite T povotovia kat ta akpoTata tng ¢(x).

(Movabdeg 9)
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OEMA 4
Alvetaun cuvdptnon f(x)=logV10* -2.

a) Na anodeigete 6Tt to nedio oplopo g cuvdptnong f eivatto A= (Iogz, +co) .

(Movadeg 07)
. . 10"
B) Aivetaw n ouvéptnon g(x)=log T,XER.
i.  NaAubein eflowon 10 V10" -2 pe x&(log2,+).
(Movdbdeg 09)

ii. Na Bpeite (av umdpxouv) Ta Kowd ONpeEia TwWV YPAPIKWY MAPACTACEWY, TWV
ouvapticewv f Kat g.

(Movadeg 09)
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OEMA 2
Aivetat n e€iowon log(x® +1)=1—log2.
a) Na anodeigete ot 1-log2=log5.
(Movddeg 12)

B) Na Avoete v napandvw e§icwon.
(Movdbdeg 13)
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OEMA 2
Av givat yvwotd ot In4 =1,386 kat In5=1,609 tote:
@) Na urtoAoyioeTe TV T} G mapdotacng A = In% —Ini
e
(Movddeg 12)

B) Me tn BoriBeta Tng LodTnTag 80=>5-4" va anobeifete 6Tt In80=4,381 .
(Movdbdeg 13)
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OEMA 4
Elval yvwoTd 6TL 610 KATOL0G MEAETAEL Y10 VO CUIETAOXEL OF KATIOLEG EEETATELS, E TNV
TpoBo Tou Xpbvou Bev GuyKpaTEL 0T PVAN TOU O GUVOAD bowY pEAETE. Evar poviEda
T0U BEiXVEL TO 100006 P(t) TG YWAONG MOU TAPAEVEL TV pviijn Tou t EBBORABES peTd
70 téhog g pEAéTG, Eivat To poviého Ebbinghaus kat MeplypAdETaL and Tov Too:
P(t)=Q+(100-Q)e™, t<[0, 40]

6mou Q eivat 10 T0000T6 TG YWGONg Mov BupdTal NdVTa Kat € eivat ua otaBepd Tou
efaprdnat and to paBnpa. Av Q=40 kat c=0,7 téte:
@) TuSeixveL to P(0) ota mAaioto Tou npoBAfpaTos;

(Movéseg 6)
B) Meté and ndoes BBopABEG Ba éXEL MpayEiVEL GV VN TOU TO 50% TG YWoNG Tou
anéxmoe.

(Movéseg 9)

Hypaduc napdotacn TG ouvipTIons daiveTal oto endpevo oxiua. Me Béon to oxua:

i

I

V) Na exryioste, e Béon t ypadu napaotacn, av petd ané tpeig eBSopase Ba Bupdrat
névw A kdTw ané T 50% Tou vAwod Mo uEAETOE. H ExTiunon oa oupbwVE KE T
anoréheopa tou mponyodpEVoL EpuTATOG;

(Movése 5)
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6) Nwg awohoyeitat 6T N ypadu) MAPAOTAcN TG CUVGPTNONG, Vi KEYAAES TIES TOU t,
aiverau v poceyyilet ndpa oA v evbeia y=40. Mati Sev propei va «atéBens kitw
ané my evBela auth;

(Movéseg 5)
(Oewpriote: IN6=1,79)
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OEMA 4

Hpwwn evog padtevepyol UAKOD Aépe ToV XpOVO Tou amatteital yla va StaonacBei n por
amoé TV apxLkr) Tou TOCOTNTA, ONOTE VOl AMOEVEL TO 50% amd autr.

Av Q, givatn apxr tosdtnta evog pasdtevepyol UMkoU, TOTE N moooTnTa Q(t) Tou amopéver
t Xpovia petd, Sivetat andé tov o Q(t)=Q.e“, 6mou ¢ eivat pia otabepd mou e§aptdrat
a6 T0 LAKO.

) No amobeifete 6t 0 xpovog nuiwrig t' Sivetat and tov torno t'= _E.
c

(Movasdeg 8)
To padioicétomno tou avBpaka, avBpakag —14 €xeL xpovo nuiwrig 5730 xpovia.
B) Na anodeifete 6L n mocdtnTa ToU AvBpaka —14 ToU aMOpEVEL t Xpovia HETd, Sivetal and

Tov tno

n2

am=q.e =
(Movasdeg 8)
y) Katd v e§étaon evog ootou mou avakdAuav ot taAatovtoddyol SLarotwOnke Ott éxet
Qopeivel o’ auTo TO 25% TG mocoTTag Tou dvBpakag —14 mou nepLeixe apxikd. Na Bpeite
v nAia tou ooTou.
(Movabdeg 9)
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OEMA 2
Mia ouvépmon /f e medlo optool To Siaotnua (a,6) eival KEPLTT Kau N ypadkr T
Rapdotacn SiépKeTaL ad To onpeio (4,2).
) Na Bpeite Ty T Tou @

(Movéeg 7)
B) Na Bpette to f(—4).

(Movése 8)
V) £10 Rapakdtw oxiua Sivetal n ypadikd apaotacn TG cUVApTONG f OTo SldoTHA
[0,6).. Nt oxeBucoete T ypadixei mapdoTaon T f oTo medio opLapod T

(Movéseg 10)

6 5 -4 3 -2 -10 1. 2 3 4 5 6 1 8
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OEMA 4
‘Eva (eoté pédnua ™ oty mov oepBipetar, o Bepuokpacia Tou nepBEMoVTOg Tou iva
T, =25°C, éxet Beppoxpasia T, =73°C . H Beppokpacia Tou podiatos petd ané t Aetd

Siveray, Glpdwva e Tov V8o YUENG Tou NeTwva, ané Ty ouvdptnon

6mou ériou ¢, k katéMnheg otaBepé kat te[0, 60]. Av ivat yvwortd 6t n Bepuokpacia tou
podiijiatog petd ané 10 Aemwd: elvar 61°C ote:
) Nt amoBeigete 6t c=48.

(Movisec 6)
B) No Bpeie v otaBepd: k. (@ewpriote 10, 75=-0,3).

(Movésec 8)
Hypadud napdotaon mg ouvdpTong T(t) daiverat ot enbpevo oxrpa.

¥) Na Bpeite Ty Beppokpasia Tou podiuatog 40 Aentd petd o cepBipwopa. (Oewpriote
e*2=03).

(Movéseg 5)
5) Av Bewpiiooupe 6t 0 katavahwtig éxeL TV aioBnon Tou Leotol brav n Beppokpacia o
podiijatog eivat peyakitepn and 40°C, va amooyioete, pe Béon  ypadu napdotaon
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KaL TO QIOTEAEUA TOU EPWTIHATOS V), yiati ipw Mepacouy 40 AenTd o katavaAwtrg Tou
podriuatog éxet Ty aioBnon 6Tt o ponua Sev eivat mhEoy (ot
(Movéseg 6)
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OEMA 4
Aivetaw n ouvdptnon f(x)=(x—1)Inx, x>0 kain euBeia e:y =2x—-2.
a) Na anobdeigete ot f(2)+f(4) = %f(s) .
(Movasdeg 8)
B) No auttohoyoete yuati n ypadikr napdotacn C, g f eivat and tov d§ova x'x kat mdvw.
(Movasdeg 8)
y) Na Bpeite:
i. Takowd onueiatng C, pe v evBeia.
(Movabdeg 4)
ii. Mo moteg Tyég Tou x n C; eivan kaTw and Ty eubeia.

(Movabdeg 5)
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BEMA 4
‘v Soxeio mepiéxet ypd o omoio e€atpileaL Ito mapaxdw Sudypapua daivetal n
‘noc6TTa @, G Aipa, ToU LYPOG ToU éXEL anopEivel 0T BoXEio KETE and £ Npépes.

it

Z

nutpes

H nioodtna tou uypod oo Soxeio pewdveTa exBETXG Kal ETE and ¢ njépes Sivetar and T

oxéon Q(£) = Qo2 %, € R, 6mou @ N AP MOGETTA TOV UYPOL.
@) Me Béon To Staypappa:

va ouprAnpioETe Tov napadtw mivaxa:

Xpovo t e nuépec o246

TNocémnta Q(£) Tou uypod oe Aitpa.

(Movéseg 5)
va Bpeite TV apyu nosétTa Q, Tov Uypos,

(Movéibec 3)

Vet BpEre To XP6VO Mo YPEWGTETa Y10 var EEQTHIOTE N JGT] TOGGTTA ToU UYPOG Tou
uniipye T xpovuch Ty ¢ = 0 ot Boxeio.

(Movéseg 5)
B) Av Qp = 8 kat Q(2) = 4, va eifete bt = 2.

(Movéseg 7)

¥)AvQ(t) = 8- 27, va eifete b ypedletan va nepdcou 500 NUEpEG yia var efaToTel n
1o moasTATa Q(£) ToU LYPOL OV UTAPEL OTO OXE{O OTOLGBATOTE Xpovixr oTuyir £
(Movése 5)
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©EMA 2
Aivetaw n mapdotacn A =2log5+2log2.
a) Na anodeigete ot A=2.
(Movadeg 12)
B) Na BpeBei n T Tou A yia T ool oxveL bt e = A .
(Movabeg 6)

y) Mot Tr tou A ou Bprikate oto epwtnua B), va anodeifete 6t InA<0.
(Movabeg 7)
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©EMA 4

e -8

Aivetaw n ouvaptnor =
vetaun ovvapton f(x) =In——— >

a) No anodeiete 61 10 cUVoAo AUCEWY TG avicwong %>0 elvat t0
(=6,2)U(2,+0).

(Movadeg 8)
B) Na antodeifete 6t to edio oplopod g f eivarto R —{In2}.

(Movadeg 8)

y) Na Bpeite ta kowd onpeia g ypadikig napdotacns mg f kat tou dfova xx .
(Movabdeg 9)
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©EMA 2
Alvetau n mapdotacn A= I_n—\/; +log2/m . Na anodeigete ot
a) A= u .
6
(Movadeg 12)
B) O<lnA<l.
(Movadeg 13)

Aivetaw e=2.71.
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©EMA 2
Aivetau n apdotaon A =" +102*% . Na anoseigete 6t
O A=7.
(Movadeg 12)

B) O<logA<l1.
(Movadeg 13)
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©EMA 2
Aivetaun napdotaon A =In(Ine)+log(log10').
a) Na amobeigete ot :
i. logl0® =10
(Movabeg 6)
ii. A=1.
(Movabeg 6)
B) Nt AuBei n e€iowon log(x* +1)=A.
(Movadeg 13)
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©EMA 2
Aivetaw n mapdotacn A =2log5+3log2—log20.
a) Na anodeigete ot A=1.
(Movadeg 12)
B) Na AuBei n e§iowon In(e* —1)=A.
(Movadeg 13)
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©EMA 2
Aivetaw pia ouvdptnon f yla v omola toxvet 6t f(-1)=2 kat £(1)=0.
Na attiohoyrioete (ahyeBpikd 1 ypadikd)
a) yati n ouvaptnon f Sev eivan dptia .

(Movabeg 8)
B) ywati n cuvapton f Sev eivat mepuetr.

(Movabeg 8)
y) ywati n cuvapmon [ Sev eivat yvnoiwg avgovaa.

(Movabeg 9)
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OEMA2

) Mot and TG 800 KapnUAes C; (cuvexrs ypapud) kau C; (Slakexopuévn ypappr) eivat n
Vpadixri mapdotacn e ouvaptnens f(x) = 2X kaL mow TG ouvdpTnang g(x) = 3% Na

awwohoyfioete TV andvinor oas.

(Movase 12)

B) Mot and 116 60 KapumAes Cs (cuvexi ypaupr) kat s (Btaxekoupévn ypapud) siva n
pag napdoTacn TG ouvapTnong @(x) = 4* kat ol TG ouvépTnang W(x) = 475 Na
awwohoyfioete TV andvinor oas.

Cs

]
i
'
'
i
i

’
i

/

4-4

i

/

(Movdbeg 13)
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OEMA 2

H kaynéAn nov daivetal oto napaxdtw ovoTa afévwy Selvel Ty ekBeti andoBeon
ev6q pablevepyol UAKOG OE OUVAPTNON WE To XpOvo. EIBIKGTEPY, 0 OpIdvTiog dEovag
SnAdvet Tov Xpévo t oe NpEpe (x. n 1" Njépa avioTouel oto xpovikd Sidotnya ané t = 0
uéxpL t=1, n 2" nuépa oto xpoviké Sidotpa ané t=1 péxpL t=2 KAL) Kat 0

Kataxk3pudos GEovag SnAGVEL TV Moo6TTA ToU UAKOD E YpappdpLa (gr).

or g
e

~—

t
& -
o 7 ] ] 3 3 ©

) Néoa ypaupdpta firav n apxwi (t = 0) NOOSTNTA ToU PaSLEVEYOD UAKOU;
(Movébec 8)

B) Méon eivaw n g (1 Xp6vog uoBLTAGLAGHOG) To PaBLEVEPYOD UAKOD;
(Movébec 9)
V) Katd ) Sidpkeia nowds nuépag Ba éxeL anopelvel moobTTa PaBLEVepyod UAWOD

HkpoTEPN QN6 1gr;
(Movébec 8)

3¢ 6ha Ta epwTrpara, ve armoAoyoeTe TV andvenor oag.




image248.png
OEMA 2
Nooeg kat oleg AIOELS EXEL N e§iowon MpxX = a oto Sdotnua [—2m, 2] dtav:
a)a=1.

(Movdbdeg 13)
Bla=-2.

(Movddeg 12)
No attiohoyricete ypadikd, i 6nwg aAug BEAete, Ty anavinor} cag oe kdBe éva and ta

TIAPAMAVW EPWTAHATA.
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OEMA 2
AiSetat to moAvwvupo P(x) = (x — 1)(x — 2)(x — 3).
a) Notog eivat o BaBudg tou moAvwvipou P(x); Na atttoAoyAoete Ty andvinon oas.
(Movddeg 12)
B) Moo eivar 0 mnAiko T(X) Kat T0 UTOAOUTO V(X) TOU TPOKUTTEL amd v Slaipeon
P(): (x—2);
(Movdbdeg 13)
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OEMA 2

AideTanto moAudvupo P(x) = (x — 2) - (x® + 1).

) MNotog eivat 0 BaBudg tou moAvwvipou P(x); Na atttohoyrioete Ty andvinari oag.
(Movddeg 12)

B) Na Bpeite OAeg TG pileg Tou moAvwvUpou P(x).
(Movdbdeg 13)
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OEMA 2

VE-1

Aivetar 6Tt nu18° == No Bpeite toUg akOAOUBOUG TPLYWVOHETPKOUG aptBpoUs,

QUTLOAOYWVTAG TNV QIAVTNGT 0.

a) ouv72°

(Movasdeg 8)
B) ouv108°

(Movabdeg 9)
) nu162°

(Movasdeg 8)




image252.png
OEMA 2
Aibetaun ouvdpron £ R — R pe f(x) = nu(2mx).
) Na anobelete 6t n ouvaptnon f eivat mepodu pe nepioso T = 1.

(Movébec 8)
B) Na unohoyioete to f(0) kat 1o r(}) .

(Movébec 8)
Y) Mia ané g napaxdtw Tooepels KapniAeg aviiotowel ot ypadu napdotacn mg
ouviptnong f. Mowa eivat aut; N awtiohoyrioete Ty andvenor oac.

(Movébeg 9)

(i) w
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©OEMA 2
270 oxfipa paiveTal andonacua e ypadukig mapdotacns TG CuVApTNonG GUVX.

a) Na Bpeite ta o kat B.

(Movddeg 12)
B) Npog mowa KatevBUVON KAl KATA TOCO TPEMEL VAL PETATOTUCTEL N TIAPATAVW KOUTTUAN
WOTE VOl CUMIECEL ME THAKA TNG YPADIKIG MTAPAOTACNG TNG CUVAPTNONG NHX ;

(Movdbdeg 13)
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OEMA 4
AideTan To moAvdvupo P(x) = x* + 1.
a) Na anodeifete 61t to moAuwvupo P(x) Sev éxet paypatikég pilec.
(Movabdeg 5)
B) Na Bpeite 500 aptBuoUg a, B TEToLoUG WOTE:
x*+1=(x+ax+1) (2 +px+1)

(Movddeg 10)
V) Gewpobye Ty axdhoudn mpdtacn: «Kade moAudvupo mou uropel va aveAudei oe
VWVOHEVO MOAUWVUWY UKPOTEPOU N undevikol Badou, Exet mpaypuatikéc pigecy. Eival n
npoétaon auth Iwot | AdBog Av n mpdtaon eival owotr, va Swoete anddeln. Av n
mpotaon eivat AdBog, va SWOETE avTutapddetypa.

(Movddeg 10)
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OEMA 4
‘Evag pevvTiG MpayuaTonoinoe pa oranotikd peké yia T petaBold tou Bapous Ty
EMnvoraibuy. Ta anotehéopata g £pEUVEG GaiVOVTAL OTO MapaKdTw OPBOKAVOVIKS
GUoTja aévwy, GToV TAPIOTAVOVTaL oL YpadiKEs MapacTAsE 560 cuvapTicEwy f Kat
9. ¥Tov opiévio Gova x'x kataypdcera n nhla GE pives kat oTov Katakdpudo dEova
¥'y 0 Bapoc oe kiAd. H ypadixn napdotacn g f napovotdlel Tig EAGXIOTES GUGLOAOYIKES
TWES kaL N ypadikr TAPATTACN TNG g TIG MEVIOTEG GUOLOAOYIKEG TYIES TIOU UMOPEL var EXEL
&va mabl kand Ty BudpKeLa Tou TPGTOU £Toug TG NAKag Tou.
rvwpiZoupe 6t n cuvdpTnon f éxeLtino

f@W=a/mEFD+hG&x+D+p  x20, afeR
Kkau 6t n ypad TG napdotacn Siépxetar and ta onpeia A(0,2) ka B(e? — 1, 22 +4)
EV®) yia TV ypadw mapdotaon G g, yvwpilovpe OTL MPOKUMTEL and T ypadur
‘napéoTacn TG f pEtaTomopévn kath 3 povdBes Tpog Ta M.

v
2

n

) Na amoBeifete 6 a = 2 xau f = 2. S ouvéxeta v Bpeice Tov THmo T ouvapTong

g




image22.png
©EMA 4

Aivetau n ouvdptnon f(x)= Q .
x

a) Na Bpeite to nedio opLopoo tng.
(Movabeg 5)
B) Na anodeigete ot n ypadikr tng mapdotacn éxet kévrpo ouppetpiagto O(0,0).
(Movabeg 6)

y) Na unohoyicete Ty napdotacn f(In2)+ f(In %).

(Movabeg 7)
8) Na anobei€ete ot f(nub)+ f(nu(r+6)) =0, yua kdbe R pe nud #0.
(Movabeg 7)
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(Movaseg 10)
B) N mpocbopioete ypadud: (katt mpocéyyion) Ty nhwia katé T onoia N ekdxiom
uaiohoyu) Ty Tou Bapous evs naublol elvar T 5 kiAd. 5T cuvéxew, pe alyeBpd
Tp6no, va Bpeite pe axpiBera Ty nhia.

(Movabeg 8)
Y) To Bapog evés nabiod oto téhog Tov 12° piva BpiBnke 13 kid. Nuwg Ba T
Xapaxtnpilare:
unépapo, duotohoyis i AtoBapés; Na SiaiohoyAiGETe TV anévenor oag pe ahyeBpwd
péro.

(Movéseg 7)
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©EMA 2

Aivetawn ouvdptnon f(x)= %a-uva, xeR.
) Mova eivat n puéytatn kat ot n EAAXLoTn T TG cuvaptnong; Mowa eivau n mepiodog tng
ouvaptong f;
(Movadeg 12)
B) Na oxebLaoete t ypadiki mapdotacn g f o Slaotnpa MAATouS pag neptddou.
(Movadeg 13)
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©EMA 2
Aivetawn ouvdpton f(x)=-3ovv2x, xeR
a) Na Bpeite T nepiodo, Tn péytotn kat tTnv EAAXLOTN T TG cuvdptnong f .
(Movadeg 12)
B) No GUMMANPWOETE TOV MAPAKATW TIVAKA TIHWV KAl VO TOPACTACETE ypadikd tn

ouvaptnon f oe Slaotnpa pag neptodou.

(Movadeg 13)
k3 k3 3
¥ R I T e
2x
ovv2x

7(x) = —300v2x
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©EMA 2
Alvovtat oL eUBEIEG: £: 2X +y = 6 KL &1 X — 2y = —2.
a) Na ipoadiopicete ahyeBpikd To Kowo Toug onpeio M.
(Movdbdeg 13)

B) Na Seigete otun euBeia £3:3x +y = 8 Siépxetat and 1o M.
(Movddeg 12)
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©OEMA 2
Aivetatn ouvaptnon f(x) = x> —4x +5,x ER.
a) Na 8ei€ete 6tLn f yphdeta otn popdA f(x) = (x—2)2 +1.

(Movddeg 10)
B) Na avadépeTte pe TOLEG METATOTOELS TNG Y(X) = X2 MPOKUMTEL N ypadikA mapdotaon tng
ouvapTNoNG f, TNV ool Ka vat XPAEETE 0TO GUGTNHA GUVTETAYHEVWV TIOU aKOAOUBEL.

(Movddeg 15)
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©EMA 2
Aivetau n ouvdptnon f(x) = 2nux +1,x € R.
a) Na Bpeite tn péylotn kat tnv EAAXLoTN T g suvdptnong f.
(Movadeg 10)
B) N o Tpr tov x € [0,27] n ouvdpTnon MapoUCLAZeL péylatn Tir;
(Movabeg 15)
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OEMA4

Avovtat ot ouvaptAoe @(x) = —x%,x € Rkat f(x) = —x2 +2x+ L,x €R.
) Na amnobeigete 6t f(x) =

BorBELa TG YPadIKrG KapAaTacnG TG CUVEPTNONG @, ToU daIVETAL OTO apaKdTw

(x — 1)? + 2 yua kdBe x € R KL OTN CUVEXELD, PE T

OXfiHa, Ve TapacTAGETE ypadikd T cuvdpTnan f.
1

(Movaseg 10)

B) Me T BoBeLa TC ypadikiG napdotacng Te suvaptnong f va Bpeite:

i. T blaotApata ota onola n cuvpTNoN f Eivat yvnoiwg povétovn.
(Movaseg 5)

ii.  To oAwd akpérato TG f kaBi kL tn Bon Tou.
(Movaseg 5)
iii.  To mMAABog Twv pWV TG efiowong f(x) = Kk, k < 2. Na aitoAoyroete v
andvinon oag.

(Movaseg 5)




image263.png
©EMA 4
Aivetar to mOAuGVUpO P(x) =2x" —x* —2x+1. Na anobeifete 6t
a) 1o P(x) éxeL mapdyovta t0 x—1 kat va ypdete v tautétNTA

P(x): (x-1).

B) P(x) <0 yia kéOe xs(w,—l)u(%,l).
1 ) ) z
¥) 5 <ouv0<1 yaxide yavia 0<(0,7).

) P(ouv) <0 yia kabe ywvia 0 < (0, %) .

me Swaipeong

(Movabeg 6)

(Movabeg 7)

(Movabeg 6)

(Movabeg 6)
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©EMA 4

Aivetar to mOAuGVUpo P(x)=x* —2x* —x+2. Na anodeifete 6t

a) 1o P(x) éxeL mapdyovta t0 x—1 kat va ypdgete v tautétnta tng Staipeong
P(x):(x-1).

(Movabeg 6)
B) P(x) <0 yiokéBe x & (—o0,~1) U(1,2).

(Movabeg 7)
V) 1<log20<2.

(Movabeg 6)

6) P(log20) <0 .
(Movabeg 6)




image23.png
©EMA 4
©ewpoUpE i cuvdpton S pe medio oplapoy to Sudotpa [-3,3]. H ouvdpmon f eiva
apuia, yvnoiws ¢Bivousa oto Sudotnpa [-3,0] kat yvnoiwg av§ovca oto Sudotnpa [0,3].
a) Na anobeigete ot f(-1) < f(2).

(Movabeg 6)
B) Na amoseifete 6t f(3) 2 f(x) > f(0) yua kdBe x €[-3,3].

(Movaseg 7)
y) Na anobeigete 6t n ouvdptnon f mapouctdlel EAGXLOTO Kat PéyLoTo Kat va Bpeite Tig
BéoeLg peyiotou kat ehayioTou.

(Movabeg 6)
&) Napakdtw Sivovrat 4 tomoL, and Toug onoloug £vag uovo Umopel va eivat o Tmog g
ouvdptnong f . Na emAEEeTe T0 0WOTS TUMO ALTLOAOYGVTAG TNV AdvTnar oag.

@ f@=P-x B @)= v @=A9 b f@)=—F9
(Movabeg 6)
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©OEMA 2
H ypadikr mapdotaon pag cuvapmong f pe medio opiopol to [-4,4] daivetan oto

TIAPAKATW OXHA.
a) Na atttoAoyroeTe ylati n cuvaptnon eivat dpta.

(Movadeg 8)
B) Na Bpeite ta Staotrpata povotoviag g f .

(Movadeg 8)

) Na Bpeite v eAdxiotn tp TG f KaBug Kat yia TOLEG TLUEG TOU X TLG TAPOUGCLATEL.
(Movabdeg 9)

©

¢ © N o

42-11-10 9 8 7 6 5 4 3 2 10| 1 2 3 4 5 6 7 8 9 10 11
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©EMA 4
Alvetaw n ouvdptnon f(x)=1+2ﬂ[l(%] , xeR.
a) Na Bpeite v nepiodo g ouvaptnong f .

(Movabeg 5)
B) Na Bpeite ta akpétata g ouvaptnong f .

(Movabeg 6)
y) No Bpeite Tig TETUNHEVES TwV ONuEiwY oTa omoia N ypadikr mapdotaon g f TépveL Tov
d€ova xx'.

(Movabeg 7)
8) No anodeigete 6t (f(x)—1) +(f(1-x)-1) =4, yia k&€ xeR.

(Movabeg 7)
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©EMA 2
Aivetaw n ouvaptnon f(x) = 3ovv2x, xeR.
a)
i. Na Bpeite T péylotn kat tv eAdytotn tr tng suvaptnong f.
(Movddeg 10)
ii. Na Bpeite tnv mepiodo tng cuvaptnong f.
(Movdbdeg 5)
B) Na Avoete tv e€iowon f(x) = —3 oto R.

(Movddeg 10)
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GEMA4

20 OxriHa daivovtal oL ypadiké Napactdoels wv ouvaptioels f(x) = Vx +3 kau

g =3x—1.
) Not Bpeite T mebio 0pLoOU KaL T povoTovia Twy cuvaptioewy f, g.
(Movdbeg 4)
B) Na Avoete v e€lowon f(x) = g(x).
(Movéseg 6)
Na Moete ypadika v aviowon f(x) < g(x). (Movédeg 7)
i, NaeruBeBauoete ahyeBpikd to anotéheopia 1ou i epwTuatos. (Movébe 8)
1 sesiifig
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OEMA 4
$T0 napakdw oxiua Sivetat pa ywvia 6= AOM pe m[ﬂ:g,mgmn(m;n ek mheupd

TELVEL TOV TPIYWVORETPIKG KUKAO 0T0 onpeio M. kau Ty euBeia x=1 oto onpeio K .
@) Nat Bpelte T0UG TPLYWVORETPIKOUG apBpols auVvl, epf, opl .

(Movasec 8)
B) Not Bpeite Tig ouvretaypéveg twv onpelwv M kau K .
(Movases 6)
3
W Eow i ywvia ¢ &[0, 27] via v onoia ey g = 3 au ovvp<0.
i. Not attiohoyroete yuati n ywvia ¢ éxel v tehukr mheupd TG oTo 20 TETAPTAHOPLO.
(Movases 5)
ii. Na artiohoyrioete yiati 0<¢.
(Movases 6)
M
N I
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OEMA 2
Aivetau n e§iowon x> —7x+6=0.
a) Na e€etdoete av o apBpog 1 eiva piga tne.
(Movabdeg 5)
B) Me t BoriBeta Tou oxfipatog Horner i pe dmoto dAo tpodrmo BéAete, va Bpeite to mnAiko
e Sraipeong
(¢ —7x+6):(x—1)

ko va ypapete tnv tautdtnta tng eukAeidelag Suaipeong.

(Movddeg 10)
y) Na Aboete v g§iowon x* —7x+6=0.

(Movddeg 10)
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OEMA 2

Ze tpiywvo ABI LoxUeL GUVA = —% .

a) Na atttohoynoete yiarti To tpiywvo givat apBAuywvio.

B) Na Bpeite to NpA.

(Movddeg 10)

(Movddeg 15)
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©EMA 2
Afvetat 1o TOAUGVUHO P(x) =x* —x* —5x* +7x—2.

a) Na anodeigete ot 0 aptBuodg 1 eivat pifa Tov TOAVWVUHOU.
(Movddeg 10)

B) Na e€etdoete av to mOAVWVUHO £XEL Kat GAAN aképata pila.
(Movddeg 15)
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©EMA 4
Aivetatn ouvéptnon f(x)= np(g —x)+ nu(m+x),xeR

a) Na anobdeigete ot f(x) = ouvx —nux.
(Movabdeg 6)

B) Na amodeiete 6tL —2 < f(x) <2. Katdmy va e§eTaoete av 0 aptBpog 2 eivat n péylotn tr

™G ouvapTNONG.
(Movddeg 10)
y) Na Bpeite:
i. To onpeio Toprg Tng ypadukrg napaotaong C, e f e tov dova y'y .
(Movadeg 3)

ii. Avo onpeia topig g C, peTov x'x .
(Movabdeg 6)
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OEMA 4
Aivetawn ouvdptnon f(x)=2ouvx, xeR.
a) Na Bpeite tn péylotn kat tnv EAAXLoTn T Te.
(Movasdeg 8)
B) Na Bpeite Suo kowd onpeia g ypadikic napdotacng C, tng f pe v evbeia y=1.
(Movabdeg 5)

y) Na cuykpivete Toug aptBpoig f(g) Kat f(z?")

(Movabdeg 6)
&) Na oxedidoete tn ypadikr g napdataon, oto Swdotnpa [0, 2r].
(Movabdeg 6)
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©OEMA 2
2TOV TPLYWVOLETPLKO KUKAO TOU OXApaTog Bewpolpe

T0 onueio M(x, %) Kat ™ ywvia 6 pe §<9<1{ n

oroia éxet apyikr Meupd tnv OA kat TeAkr tv OM.
1
7

(Movadeg 5)

a) Na awttohoyfoete yiarti toxUet nud =

B) Na Bpeite to cuvnpitovo tng ywviag 6.

(Movabdeg 9)
y) Na Bpeite tn ywvia 6.

(Movadeg 11)
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OEMA 4
210 Suthavo oxripa divetat n ypadkr
mapdotaocn pag cuvaptong f ou B
elvar g popdrig

f(x)=pnu(ax), xR kat a, p>0 "

a) Na Bpeite, pe Baon to oxipa, v
TEPio806 TG, TNV péyLoTtn Kat TV

€eAdxLoTn T ™G
(Movddeg 6)

B) Me Bdon TIG AMQVTGELG GTO TTPONYOUHEVO EPWTNHA, VO BPELTE TOUG APIBOVG a Kat p.
(Movabdeg 6)
‘Eotw p=3 Kat a=2. Oewpoupe eniong tn cuvaptnon g(x)=x" —2x* +5,xcR .
y) Na anodeigete ot n eAdyiotn Ty tng eivat ion pe 4.
(Movabdeg 7)
&) Na atttohoyroeTe ylati oL ypadikég mapactdoels twy f, g Sev €xouv kowo anueio.
(Movabdeg 6)
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OEMA 4
OewPOUHE T0 TOAUWVUO P(x) =2x" —5x* +4x* —5x+2.
a) Na anodeigete ot

i. O apBuog 0 dev eival pila Tou.

ii. Av o aplBuog p eival pita tou, TOTe kat 0 aptBpdg 1 elvaw eniong pifa tou.
p

(Movasdeg 8)
B) Na Bpeite éva Betikd aképato aptBpo mou va eivat pifa tou.

(Movabdeg 5)
y) Na Avoete tv efiowon P(x)=0.

(Movabdeg 7)

&) Na Aoete v aviowon P(x)<0.

(Movabdeg 5)
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OEMA 2

TOV NAPAKATW TPLYWVORETPLKS KOKAO OXeBLGoape ywvia @ =BOA.

) Me Béon to oxiua, va awmohoyrioete yiatl cuve = %

(Movédec 8)
B) H mpOEKTaoN Tou THAUATOS AO TEUVEL TOV TPYWVOLETPKS KUKAO OTO ONpielo T, 6wg
‘daiverat oto oxrua.

i. Na exdpéoete v ywvia ¢=BOT pe ty BoReia g ywviag @ .

(Movédec8)
ii. Me v BoriBeta Tou TpywvopETpKos KUKAOU f e omotovaiinote Ao Tpmo BéAete
va urohoyicete to cvvp.
(Movébeg 9)




image38.png
©EMA 2
@ewpoupe T cuvaptnon f(x) = V2 - ovvx, x €ER.
a)
i.  Na Bpeite v nepiodo g cuvaptnong.
(Movabdeg7)
i.  Na Bpeite v péyiotn kat EAdxotn TG e,
(Movdbeg 10)
B) Na untoAoyicete tov apiBud f(2025m).
(Movdbecg8)
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©EMA 2

210 mapakdtw oxfpa £xel oxeSLaoBel 0 TPLYWVOUETPIKOG KUKAOG Kat n eubeia (8) n omoia
elvat eparntopévn tou kOkAoU ato onpeio A. H teAwkr) meupd OB tng BeTikrg ywviag

3

5

) Me ™ BoriBeta Tou oxXHaTog fj pe dmoto dAo Tpdro BEéAete, va Bpeite Tov apBus ouvl
KOLL OTN GUVEXELR TOV aplBpd £pb.

AOB = 8, avrpoektabei tépvel T euBeia (5) oto onpeio T. M'vwpiloupe btLnud =

(Movabdeg13)
B) Na BpeBouv oL cuvtetaypévegTwy onpeiwv B katl.

(Movabdeg12)





image40.png
©EMA 4
Aivetain cuvaptnon f(x) = log(10* — 1).
a) Na anodeifete 6t to nedio oplopol tng ouvdptnongeivat to Sthotnua (0, +0).
(Movdbeg5)
B) Na Bpeite to Stdotnpa oTo omnoio n ypadikr mapdotacn tngouvaptnong f Bpioketatmavw
and tov dfova x'x.
(Movdbeg7)
v) Na anobeifete ot f (x) + x = log(10%* — 10%), x > 0.
(Movdbeg7)
8) Na Bpeite Tig cuvteTaypéveg Tou Hovas kol Kowou Gnpeiou TG ypadikrignapaotacngTng
f kattng evBeiagy = —x.

(Movdbeg 6)
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©EMA 4

To Suiotnua S(t) ot pétpa mov éxe BlavioEL éva KWAT TN XPOVIKA oTYA ¢ OE

Seutepéhema, Siverat and t oxéon: S(t) = 2¢% — 6% + 10t

) Not Bpeite 10 SLAOTN|A 1OV EXEL BLAVUTEL TO KIVNTA TIG XPOVIKEG OTIYHEG ¢ = 0 KaLt = 2.
(Movébeq 03)

B) Na Bpeite 600 Xp6vo XPELTETaL T0 KIVNT yict var Slavioe anbotaon 30 pétpwy.
(Movibeq 10)

V) Eneisi o S(£) exdpageLto Siiotnyia nov Slavdel To kTS, B pénetva elvat navea pn
QpuNTIK. Not anoBeifETe ahvERpLKE QUTOV TV LOXUPLOYS.
(Movibeq 08)

5) Alvovtat oL ypadikés MapaoTaoeLs Ty ToAuwVGwY S(t). Mia and autéq exbpdleL o
Budotnpa () TG exdivnong. Na Bpeite mowa and g tpeis elvat autd, Sikatohoy@veag Ty
andvenor oac.

(Movébeq 04)
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OEMA 4

Ot EEI0WOELS T YPapEY MoV aNOTENODY TV MEPETPO ag eninedng pepBpdvng brwg

aiveTat kdrw ané va pikpookm, eivat:

1
0 y=x'-mr y=zimex o x=3

H epBpavn mpoKettat va kahudBei e éva yudhwo opBoyimio mhaxisio.

a)

fvwpitoupe 6 n ypagu napdataon g ouvapTons £(x) nx, x€[01]
eivat o ke TG napaBolig Moy daivetar oTo mapakdw oxiua, N omoix

napousiite kot oo anpeio K (

3]y

a

Na xdvete v ypagu napdataon s cuvaptong g(x) = 2+ nux, x € [0,7] ot

610 ohoTpa atbvwy.
(Movéseg 5)
Me T Bofi8Eia TwV ypad@y napacTdsewy f e onowvsinote dAo T6no, va

Bpeire Ta axpdTaTa TwV 500 CUVAPTGEWY KAl Ta SITCTAAT HOVOTOVIAG ToUG.

(Movésec 8)
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) Na Bpeite TiS eAaxtotes S1actaoeLs Tou opBoyiviow rhaxibiou.
(Movébec 4)
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©EMA 2
Aivetatto moAvwvupo P(x) = 2x3 +x2 —3x + 1.
) Na anobei§ete 6t to 1 katto —1 Sev eivat piZeg tou mOAVWVUHOU.

(Movabdeg 10)
B) Na k&vete tn Staipeon tou P(x): (x2 4+ x — 1) kaw va ypdpete Ty Tautdtnta e
Buaipeong.

(Movabdeg 15)
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OEMA 2
510 MapaKdTw oxfKa SiveTal N ypagikd TapAoTAoN KL cUVEPTNONS f e Teblo opLool

0 idotnua (~2,2).

@) Na e€etdoete avn f eiva dpTia f MEpITTA Kt va atttoAoyfaeTe Ty andvenod oo
(Movases 7)
B) Na ypduere ta SlaoTipata ota onoian £ elvat yvolws asousa.
(Movésdec 8)
V) Na Bpeire T péyiotn kau TV eAdxtoT T TG KaBdg Kat TiG BEGELS Twy aKpSTaTWY
autév.

(Movaseg 10)




image1.png
OEMA 4
1o oxfpa Sivovtat oL ypadikég napactdcels wag tapaBords £ (x) = ax? + fx +y
Kau g evBeiag g(x) = —x + 2.

) AeSopévou 6t n mapaBodr Siépxetat and ta onpeia 4, B, I', va Bpeite 1§ Tuég
wva, B,y

(Movadeg 8)
B)Ava = %, B =0 xkaty = —2, va Bpeite alyEBPLKE TIG GUVTETAYHEVEG TWV KOWWY

onpeiwv g euBeiag kaL g napaBors.

(Movadeg 8)
y) Av petatornticoupe v mapaBoAn katd 4,5 povadeg pog ta mavw, va deigete 6tLn
euBeia kat n mapaBolr Ba éxouv éva pdvo kowo onpeio.

(Movadeg 9)
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©EMA 2

Aivovtat Ta ToAUWVUpa:
P(x)=-2x"+4x" +2(x = )+9 kaw O(x) = ax’+ 7, aeR.
a) Eivat to moAudvupo P(x) 3* Babuou; Na auttoAoyoeTe Ty andvtnor oag.
(Movéddeg 13)
B) Na Bpeite Tnv Tyur Tou @, HoTe Ta MoAuwVUpA P(x) kat O(x) va givat ioa.

(Movéddeg 12)
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©EMA 2
Aivetat pa suvdptnon f yvnoiwg av§ovoa oto R pe cOvoho Tipwv o R tng omoiag n
ypadui napdotacn Siépxetat andé to onpeio A(L2).
a) ©a pnopoloe n ypadiki mapdotacn g f va Siépxetal kat and o onueio B(2,9); Na
QUTLOAOYNCETE TV AIAVTINON oag.

(Movddeg 13)
B) Mo amd TG mMapakdtw ypadlké mapactaoel Ba pumopolvos va eivat n ypadukn
mapdotacn Mg f ; Na autloAoyriGETe TV andvnor cag.

(Movdbdeg 12)
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OEMA 2

Alvetat pua ouvéptnon £ yvnolws $Bivousa oo R e Gbvoo TGV To R TG onoiag n
Vi mapdoTaon Siépxetat ané To onpeio A(-1,3).

a) O HopOUGE N Ypadikr| TapdoTaon TG f va BLépXETaL Kat and To onpeio B(2,5); Na

amohoyfoete Ty andvinad oas.

(Movéses 13)
B) Mow ané Tic MApPaKATW YPaikES MAPACTAOELS Ba WTOpOUGE va eivaw N ypaud
napaotacn TG f ; Na atttoAoyAgeTe TV andvenod oag.

(Movases 12)
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OEMA 2
$to Rapakdtw oxfiHa Sivovrar oplopéva THAKATA TS YPadikG TAPACTAGNG Hiag &pTiag
ouvdpTnong f pe meblo optood to Sidotnpa [4,4].

a) Na petadépete To oxfpa otnv kOAa oag kau va Xapdgete ta undlouna THARATA TG
ypadi napdotaong mg f .
(Movasec 8)
B) Na Bpeite
i. ta SlaoTrpaTa oTa omola N cuvapToN f elvat ynoiws $Bivousa. Na atttohoyrioete
My anévtne oac.
(Movasec 8)
ii. TN PéyLoTN Ka TNV EAAXLOTN T TG f KOG KatL TLG BEDEL TWwV OKPOTOTWY QUTGV.
(Movébec 9)
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©EMA 2
Aivetaw n cuvdptnon
f(x) = np(1lm —x), xeR
a) Na beigete ot
i mu(llm—x) = npx, xeR.
(Movabdeg 6)
ii. f(x) =4npx, xeR.
(Movabdeg 4)
B) Na oxedidoete ) ypadki napdotacn g cuvaptnon f(x) = 4npx, otav xe[0,21].

(Movddeg 15)
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©EMA 4
Aivovtat ta oAvvupa P(x) = x* + x3 + a x — 4 ka §(x) = x% — 3x + 2. To unéAouto
g Slaipeong tou P (x) pe to §(x), eivat to noAudvupo v(x) = 24x — 24.
@) Na UTtOAOYIGETE TNV TL| TOU paypaTKoU aptBpol a.
(Movadeg 8)
B)Maa =2,
i.  vaunoloyicete To undAouto TG Slaipeong tou P(x) peto x — 1.
(Movabdeg 2)
ii. va Bpeite ta onpeia Toprig Tou Gfova x'x pE TNV ypadh mapdotacn ng

noAuwvupkAg cuvdptnang P(x) .

(Movabdeg 8)
iii.  va Ppeite TG TWEG TOU Xyl TIG OMOIEG, N ypadiki Mapdotacn TG MOAUWVUMIKAG

ouvaptnong P (x) Bpioketat kdtw and tov d€ova x'x.

(Movabdeg 7)
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©EMA 2
Aivetarto moAvwvupo P(x) = x3 —x2+ x — 1.
) Na anobeiete 6tLTo 1 ivat pia piZa Tou MoAu wvopou.
(Movadeg 5)

B) Na anobeifete 61 P(x) = (x —1) - (x2 +1).

(Movabdeg 10)
y) Na Avoete v e§iowon P(x) = 0.

(Movabdeg 10)
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©EMA 2

Aivetarto moAu@vupo P(x) = x3 — 2x2 +3 x — 2.

) Na anobeifete 6tLtox — 1 eivat mapdyovtag tou MOAUWVOHOU.
(Movabdeg 12)

B)AVP(x) = (x —1) - (x% — x + 2), va Bpeite yuo moteg Tipég Tou x eivat P(x) > 0.
(Movabdeg 13)
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©OEMA 2
a) Na Bpeite to cuvnpitovo g ywviag @ Tou mapakdtw oXHATOG KaL VO ALTLOAOYHOETE TV
anavinor oag.

(Movadeg 11)
B)Avovvw = — g, va Bpeite 10 Nuw.

(Movadeg 14)
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OEMA 4
TN ywvia @ ToU TApaKETw OXAUATOS LoXVEL

S — 8nPw — TrHw + 6 = 0.
@) Na Beifete bt nuw = E

(Movésec 8)
B) Na Bpetre:
i vt Tou ouve,
(Movéec 6)
il TG ouvtETaypéveg Twv onpetwy B, I kau 4,
(Movéec 6)

iii. To npitovo kat To suvnuitovo Twv BTk ywvikv AOB, AOT kat AOA.

(Movéec 5)
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©EMA 4
H péon Beppokpacia T (oe BaBuoug Kedoiov) atnv embdvela evog mavitn, HETd and x
eKaTOppOpLa XPOVLa, ExeLekTunOel oTL elvat T (x) = x® — 10x2 + 31x - 30.

) AToSEei€Te OTL 2 eKATOpPPLPL XPOVLAL PETA, N péon Beppokpacia otov Mavitn Ba eivat

unsév °C.
(Movadeg5)
B) Na Bpeite toug apiBpolg a, B,y e @ < f < ¥ Wote va LoxUeL
T =& -k = A -1
(Movdbeg 10)

y) OewpoUpE OTL pLa Xpovikr MePioS0g MayeTwVWY aTov MAAvATN Eivat autr otny onoia n
péon Beppokpacia Teivat cuvexws Katw and pndév °C . Moteg xpovikég epLddous Ba éxoupe
TYETWVEG TOV TAQVATN;

(Movdbeg 10)
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©OEMA 2

ZTOV MAPOKATW TPLYWVOHETPIKO KOKAO OXESIAOaE ywvia @, pe nuw =0,4.

a) Na petadépete otnv k6Aa oag To oxfpa kou va oxeSldoete TV ywvia —@. Na
QUTLOAOYHOETE TNV aAVTNGT GaG.

(Movadeg 12)
B) Me tv BorBeLa TOU TPLYWVOUETPIKOU KUKAOU 1} pe 6moto dANo Tpomo BéAete, va Bpeite To
nu(-o) .

(Movadeg 13)
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©OEMA 2
ZTOV MAPOKATW TPLYWVOHETPIKO KUKAO OXESLGTAUE ywvia @ .

4 a2z 1 o8 o6 04 o02\go 02 o4 o5 o8 Tz 14

a) No awtiooyrioete pe Béon to oxfpa ot cove = _g B

(Movddeg 12)
B) Nat UTIOAOY{GETE TOUG TPLYWVOLETPLKOUG apLOpolg
i nuo.
(Movabdeg 6)
ii. spm

(Movadeg 7)
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©OEMA 2
ZTOV MAPOKATW TPLYWVOHETPLKO KOKAO OXESIAoapE ywvia @, pe cuve = 0,8.

a) No petadépete otnv kOAQ 0ag TO OXAHA Kat Vo OXESIACETE TIG ywvieg oto Stdotnpa
[0,27{], Twv onoiwv To cuvnuitovo eivat —0,8 . Na aLTLloAOYrGETE TNV AMAVTNGr| 0as.

(Movadeg 12)
B) Na Bpeite TNV oxXéon Twv ywvLwv Tou BPrKATE OTO @) EPWTNHA KE TNV ywvia @ .

(Movdbdeg 13)
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©EMA 2
Aivetai to mOAudVUpo P(x) =x" +x? —x—1.
a) Na mapayovrtonouoete 10 P(x).
(Movadeg 10)
B) Av P(x) = (x+1) (x~1) va Aboete mv aviowon P(x)>0.
(Movadeg 15)
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©EMA 2
Aivetai to mOAuGVUpO P(x) =2x" —x* +2x—1.
a) Na mapayovrtomnoujoete 10 P(x).
(Movadeg 10)
B) Av P(x) =(2x—1)(x* +1) va Aboete Ty aviowon P(x)=0.
(Movadeg 15)
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©EMA 2
‘Eva TOAUGVURO P(x) Blapodpevo pe to mohudvupo 2x—1 Sivel mnhiko x*—2 kat
uméAouro 1.
a) Na Bpeite to moAuwvupo P(x).
(Movadeg 12)
B)Av P(x)=2x’—x*—4x+3
i. va anodeifete ot 0 P(x) €xet pila T0 1 Kt ypAPETE TNV TAUTOTNTA TNG
Suaipeong P(x):(x—1).
(Movabeg 7)
ii. vat AUoete v e€iowon P(x)=0.

(Movabeg 6)
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©EMA 4
Aivetar T0 moAu@vupo P(x)=x"—4x' —x’ +ax+f 10 onolo SlapolpEvo pE TO
x> —4 siveLunohoumo 4x+1.
a) Na kavete T Staipeon P(x): (x> —4).
(Movabeg 7)
B) Na Bpeite g Tpég Twv a kaw S
(Movaseg 7)
y) Ectwa =4 kau f=5. Av 10 mnhiko g Saipeong P(x):(x*—4) elval to
2(x)=x"—1, ttE:
i. v ypéete Ty tautétnTa tng Slaipeons P(x): (x> —4).
(Movaseg 4)
ii. va \oeTe TV avicwon P(x) <4x+1.

(Movabeg 7)
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©EMA 4
Aivetau To MoAuGVUpo P(x) =2x" —9x* +(a—2)x—6 To onoio £xel mapdyovta T
x-1.
a) Na Bpeite tov apBpd a .
(Movabeg 6)
B)Na a=15
i. v kévete T Staipeon P(x): (¥ ~3x+2) kat va ypdibete TV TauTTNTA TNG
Buaipeong.
(Movabeg 6)
ii. v P(x) = (¥* ~3x+2)(2x-3) va Aboete v aviowon P(x)<0.
(Movabeg 7)
iii. va arodeiete ot P(In2)<0.

(Movabeg 6)
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©OEMA 2
210 Suthavo oxfipa Sivetat o TPLYWVORETPIKOG KUKAOG Kat
oLywvieg 6 kat —8.
a) Na attiohoyroete yati ouvl = g .
(Movadeg 8)
B) Na Bpeite to nub.
(Movabdeg 9)

y) Na Bpeite to nuitovo Kat o cuvnpitovo tng ywviag —6.

(Movasdeg 8)
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©EMA 2
Aivetau n e€iowon log(x* +1)=1+log3—log6 .
a) Na amnobeifete 6t n efiowon ypadetat log(x* +1) =log5 .
(Movddeg 12)

B) Na AUoete v e€iowon.
(Movdbdeg 13)




image3.png
©EMA 2
Aivovrat ta onpia tou emutéBou A(1,1),B(33].

a) Na_ armohoyfioeTe Toleq and Tig Enopeves BIGTTEG Ba Wioposoe kat moteq 5 Ba
WopoUGE va éxet pial ouVapTON f, TIoU OpiZETaL O GAOUG TOUG TIPAYMATIKOUG apiBposS

Kau G omoiag N Ypacpu napaotaon BLépXeTaL aé ta A kat B.

i) eivau otaBepi ouvapmon eiva ynoiw gBivouoa ouvaptron
Movaseg 12
B) N ouppWOETe TV NApaxkdTw Ypagiki) mapdotaon piag ouvapmong f, n onoia

Biépxetat ané Ta AB kat lvat MepiTm.

@ ) = ER— 1 2 3 a

3

Movaes 13
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OEMA 4
210 napakdtw oxfpa divetat n ypaduki napdotacn pag cuvaptnong f Suthou tomou.

P

@) Av givat yvwotd OtLn ypadikr Topdctacn aviloToXEL 08 pLa akpLBWG artd TIg MapaKatw

OUVAPTHOELS va EMAEEETE TTOLOG Eivat 0 TUTIOG TG cuvaptnong f.

e, x<0 e’,x<0
A f(x)= B. f(x)=
e, x20 e, x=20
No atttoAoyrioETe TV andvinor oag.
(Movasdeg 8)
B) Na Bpeite ) povotovia kat TNV péyLotn T me.
(Movabdeg 5)

y) Na Bpeite, yia t1g dtddopeg TWEG Tou @, TO TARBOG TWV KOWWY oNpeiwv Tng ypadikrig
napdotaong C; e f pe v evbeia y=a,ack.

(Movabdeg 7)
8) Na attiohoyrioete yuoti To povadikd kowo onpeio g ypadikrg tapdotacng C, g f pe
v napaBord y =x*+1,xeR eivaito onpeio (0,1).

(Movabdeg 5)
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OEMA 4
30 Sulavd oy Sivetat n  ypadkr
napdaotacn pag suvdptnong f:[0, +o) > R.
a) Na Bpeite Tv povotovia tng kat Ty péylotn
T e,

(Movdbdeg 6)

1)1 1
Av f| = |==, kat 0<a<=<B, va Bpeite T0
pae(2)-2 L<p,va b

Tp6oNKO ToU ywopvou P=(2f(a)—1)(2f(B)-1)
(Movésec 10)

y) Eotw 6t n cuvdptnon tou mpoPArpatog eivat n f(x):l—«/;, x=0. Na Bpeite ta kowd

onueia g ypadikrig TG mapdotacns pe tnv eubeia y =2x.

(Movabdeg 9)
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©EMA 4
10 napakdw oxfiua Sivetar n evBeia y=ax, acR,xeR kau n ypadwi napdotacn me
ouvdptong /(x) = pnu(@x), brov @>0, p> 0 ka x € . Me Bdon to oxfiua,
) N Bei€ete 6w p =3 kat @=2.

(Movdsec 6)
B) Not Bpeite Tov mpaypatikd apiBps a .

(Movdsec 9)
v) Not Bpeire g AUoeig TG e€iowong 3;,,42:)7%;( =0.

(Movée 10)
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©EMA 4
Aivetaun ouvdptnon f(x)=2nu3x+1, xeR.
a) Na Bpeite tnv nepiodo T, T péytatn kat v eAdxLoT T g f .

(Movadeg 3)
B) Zto mapaxdtw oxfua Sivetat n ypadiki napdotacn g cuvaptnong g(x)=anupx+y,
pe a,.B.yeR, f>0 katnedio opopov 0 R .

i.  Me Baon 0 oxrfpa, va Ppeite Toug mpaypatikolg aptlBpols @, B kat y. Na
QUTLOAOYHOETE TNV AMAVTNOT| 0ag.

(Movdbdeg 12)

ii. Maa=-2,4=1«ku y=1,valbcete v efiowon f(x)=g(x) oto Sidatnpa [0,7)

(Movddeg 10)
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©EMA 4
Aivetatn ouvaptnon f(x) = 20vv3(m — x) — 3nu (E + x) +a,uea €R.
a) Na 8eifete 6t f(x) = 20vv2x — 3ovvx + a.

(Movadeg 8)
B) Na e€etaoete av n ouvaptnon f eivat dptia fj epuer.

(Movadeg 5)
y) Na Bpeite 0 a av ivat yvwotod ot n ypadikr napdatacn e f Siépxetat and 1o onpeio
M(;—', 1).

(Movadeg 5)
8) MNa a=2 kat g(x) = 2nu?x + 9ouvx — 9, va €EETAOETE (av UTGPXOULV) KOWE ONUE TwWV
YPADIKWV TOPACTACEWY TWV CUVAPTHGEWVY f Kat g.

(Movabeg 7)
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OEMA 2
Aivetau n ypadiki mapdotacn C; g suvdptnong f e medlo opiopo to R, dnws daivetat
oT0 oxfipa.
) No awtiohoyrioete yiat n suvéptnon eivat dpuia.

(Movasec 7)
B) Av yvwpiZete 6t ta onpeia A(—v2, —1) kat B(vVZ, —1) aviikouv otn ypadui napdotacn
G f vat Bpeite Ta SlaoTrpaTa povotoviag TG cuvdptnong f.

(Movdsec 8)
V) Na Agoete ypadid v e€iowon f(x) = 0.
(Movése 10)
>
_4 3 3 4

A=v2,-1) B(V2,-1)
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OEMA 2

10

13

—12 10 -8 -6 -4 -2 0O 4 6 8 10 12

-8 f
—10
—12

14

70 MapaVw Oxiua SIVETAL EV THAKA TNG YPaGIKAG TApAoTAONG HLag 4pTias ouvdpTnang
e neblo opopos o R.
) Na petadéperat To oxfiua oty kSAa 0ag kat va GUKTPGOETE T ypadik napdotacn
HE TO KOPPTL TG KapruAG ou Aelnet. Na auttoAoyAGETE TV andvinofig oa.
(Movdse 10)
B) No Bpeite:
i Ta laotipata povotoviag tg cuvéptons f.
(Movdsec 8)
ii. To €606 T0U akPOTATOU Katt T B£0N TTOU TO MAPOVCLATEL.
(Movdseg 7)
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Mia kuBud) SeEapevii A €xet akuA B PAKOS X pETpaL.

AV augn@el n pia pévo Biaotaor TG katd pia povdda Ba petatpanel ot Se€apeve B
oxfinatog opBoywviou napaMIAENITEBOU HE TETpdywyn Baon.

) Not Bpette T Bladopd A(X) Twy Bykwy Twy 500 SEEQUEVEY WG GUVAPTNGN TOU X.

(Movasec 4)
B) Av 0 bykog TG Se€apeviic B elvat 36 kuBik pétpa va Bpeite:
i TicBaotdoei Ty Sefapeviov A katB.
(Movasec 9)
i Tn6ladopd twy dykwv A(X).
(Movasec 4)

V) AV enuthéov augnBel & pia Sidotacn e Sefapeviic B katd 2 povdbeg, va Bpeite T
MKPSTEPN UM TOU X WOTE 0 GYKOG TG véag Segapevic I vt elval TouhdxioTov 60 KupLkd
kétpa.

(Movdsec 8)
BonBntikd Sivovtal ta oxfipaTa Twy SeEapeviv A, B kall

Aeapev A Aeapevi B Deapevi T

ramdi x+1 )
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©EMA3

270 MapaKATw oxrpa Sivovtat ot ypadIkéG MapaoTACELS TwY CUVAPTACEWV f(X) = nux Kat
9(x) = gvvx, x € [0, 2.

) Na Bpeite Tig cuvtetaypéveg twy onpeiwv A kat B.

(Movabeg 10)

B) Na Bpeite v povotovia tng cuvaptnong g(x) oto E,n] Kat TV povotovia tng
ouvaptnong f (x) oto [1?" ,21!].
(Movdbec4)
y) Me v BorBeia tou epwtipatog B) i pe omotov GAAO TPOTO BEAETE, VL GUYKPIVETE, pe
BSatoAdynan, Toug aptBpoug:
. 21 5m)
[ (?) Kawovy (?).

(Movdbeg5)

(Movdbeg 6)
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OEMA 3
Ft0 napakdtw oXia SVOVEaL oL ypadikéq TapacTdaeLs Twv uvaptoewy f(x) = 2% Kat
9(x) = 517%, x € R M euBela napdMnAn npog tov GEova x'x Téjwvel Tov GEova 'y oto
onueio H (u, %)
@) Nt Bpelce Tig OUVTETAYHEVEC TV ONpEitV A KatB.

(Movasec8)
B) NoBpeire TV tetpnuévn Tou onpeiou 3.

(Mové6eg10)

V) AV eivai xg, Xs oL teTunpéveg Twv onpeiwy B, avtiotona, va aodelete 6t
Xg — xg = log20.

(Movases?)
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OEMA 2
Aiveratn ovéptnon @(x) = Ixl, x € R pe ypadud napaotaon nov Gaiverat oto oxiua.

Emuthéov oLouvaptioe g(x) =[x — 2|, x ERkatf(x) = [x— 2|+ 1, xER.

) Na napactioete ypadud oto (610 cUoT CUVTETaYEVLY TIG CUVIPTAGEL g, f KaLva
e€nyioete nu npokiTTouy petatonifoviag katiMnAa T ypadud tapdotacn T ¢.
(Movaseg 13)

B) Me T BoriBet TG ypadukic napdotacnc g £, n onoia Sivera napaxdtw,

va Bpeite:
i TaSwotiuata ot onola n £ eivat yviow adgovoa katyvriow $Bivovoa.
(Movéseg 6)

il Toohwé akpétatotng f kaum Béon Tov. TueiSoug axpdtato sivay;

(Movésec 6)
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©EMA 2
310 napakdTwoxiia Sivoviatol ypadikés napaotaoeis twy ouvapticewy £ (x) = 2%,x € R
Kau 800 GAwv ouvapticewy g(x) kau h(x), x € R mov mpoékubay and petatonioeis g
ypadwicnapdotaoncng f(x).
) Not e€nVAGETE e Tt eiBOUG PETATOMIOEIS MPOEKUAV OL YPaIKEG NAPAOTAOELS TWY g(x)
Kath(x) ané v ypaduii napdotaon g £ (x) -

(Movabecs)
B) Naypaiere toug tonous twv ouvapticewy g(x) kat h(x).

(Movabecs)

V) Na Bpeite Ty tetunuévn Tou onpeiou A T ypadikiic tapdotaong g £ tou omolou
Tetaypévn elvar 16.
(Movabe9)
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©EMA 4
Alvetau n ouvdptnon f(x) = amyv('z—' —2x) — 2nu(m + 2x) pe a > 0, n omnoia éxeL péylotn

T 0 4.
a) Na Seiete 6t f(x) = (a + 2)nu2x.
(Movadeg 5)
B)
i.  Nabeigete 6tLa = 2.
(Movadeg 5)
ii.  Na Bpeite v nepiodo g f.
(Movadeg 5)
y) Na mapaotrioete ypadikd t cuvdptnon foe laotnua piag neptodou.
(Movadeg 5)

8) Av g(x) = 5 — owv22x, va Bpeite, av udpxouV, Ta Kowd onpeia TG Cy pe v Cg, 6mou
Cr, Cg 0L YPadLKEG MAPACTATELS TwV f, g avTioToa.

(Movadeg 5)
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OEMA 4
a) Alvetat to moAudvupo P(x) = 2x* + ax? + fx — 5, pex € R.
i, Av o ToAUGVULO £xel tapdyovta To (x — 1) Kat To UTBAOUTO TNG BlaipEaHG ToU e
(x — 2) eivat —1, va Beigete 6t

2a+f=-6
] @
a+p=3
(Movéses 6)
ii. NotSeifete ot a = —9 kauf = 12.
(Movases 5)

B) Na Bpeire T TéG Tou X € R, yiat TiG OTOIES N ypadik mapdotacn T GuvapTRanS
P(x) = 2x% — 9x2 + 12x — 5 eivau kdTw and Tov dova x'x.
(Movéseg 10)
V) AV ypadud napdotaon T P(x) elvatn axéhoudn, va Bpeite ta SlacTApaTa povotoviag
.
(Movases 4)




image79.png
OEMA4
‘Evag kohupBnTig Bpioketar ot Béacoa, oto onueio B oe anéotacn 2km and to
Kovawstepo anpelo A puag euBlypapyng axtrc. O TPoopIoSS Tou elva éva onuelo K g
i, 70 onolo anéxer 4 km an o A. H SaBpoyri rou kdvet elva n BM kohupmiviag ot
Bdhacoa pe otabepr Taxvtnta 3 km/h xau n MK tpéxovtag omv axt pe otaeph
axia Skm/h.

IvwpiZoupe 6T N oXEoN HETAED TOU SLACTAKATOG S MoV BaVETaY, TG TAXUTTAS ¥ KaL 10U

avtiotoyou xpévou kivnong t, eivat v = : et

Avo onpsio M anéyet ané 1o A andotacn x km, tote:
) Na anobeifete 6t BM = VA + x2.

(Movéses 5)
B) Na anoSeifere 6t n ouvapton nov exdpdlet Tov Xpévo Kivnon ¢ (e ) tou kohupBni
~ Bpojéa wg npog TV andoracn x (gt km) sivain:

VEFAZ 4 -x
£(x)

. xel04].

3

(Movébeg 10)
V) Na Bpeie  Béon Tou onpsiou M g axtric, éxol wote o Xpvog TG Buabpops Tou
KkohupBnTA — spnpiumzivmgu,m

(Movébeg 10)
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OEMA 2
Aivetatn ouvéptnon f(x) = x —VZX — 3, TG omolag n ypadixd napaotacn dalverat oto
TOPAKATW OXAHA:

oy

Cr

) Nat Bpeie To medio opiopot g ouvépTnons.
(Movéses7)
B) Na poas10pioeTe To oAks ENGYOTO TG GUVAPTNONG, KaBis kau T B€on autoy.

(Movébeg 8)
V) Na Bpeire ta Staotipata ota onola n cuvéptnon eivat
I yvnolw $Bivousa
(Movésess)
Il yvnoiws ab§ouoa

(Movésess)
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©EMA 4
Divetat n moAvwVURLKH cuvdptnon P(x) = e™x3 + 4x?inve + 2.
a) Na 8ei€ete 6t P(x) = ex® + 2x2 + 2.

(Movadeg 5)
B) Na Bpeite Tig TETUN pPéVES TwV oNpEiwV TOpAG TNG ypadikig MapdaTacns TG TOAUWVUIKAG
ouvdptnong P(x) pe v evBeiae: y = ex + 4.

(Movadeg 8)
y) Na Bpeite ta Stactripara tou x mou n ypadikr mapdotacn g MOAUWVUUIKAG Guvdptnong
P(x) elvau mévw ané v evbeilae: y = ex + 4.

(Movadeg 8)
8) Na Bpeite To mpdonpo g mapdotaong: P(e) — e? — 4.

(Movdbdeg 4)
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GEMA 4

Aivetat n ouvapmon flx|=

a+5
a) Na Bpeite 1ig Tipég Tou a € R, yia Tig onoieg n suvapmon f eivat ekBeTikn Kat opiletat
OTOUG TIPAYHATIKOUG aptOpous.
(Movadeg 8)
B) Na Bpeite ig Tuég Tou a € R, yia g oroieg n suvapmon f ivat yvnoiwg avgouaa.
(Movadeg 8)
y) Ma ™ peyakitepn T Tou a € Z yia my onoia 1) guvapmon f eivat yvnoiwg avgouvoa
€KOETIKN Ue Baom aképato apiBuo, va Auoete my efiowon:
flx+flx+1)=14

(Movadeg 9)
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©OEMA 2
L
Ix1”

Aivetawn ouvdptnon f(x) =Iln—,x € R—{0} .
a) Na anobdeigete ot f(x) = —In|x|, yia kdBe x € R — {0} .

(Movddeg 10)
B) i) Zto mapakdtw oxfpa divetat n ypadw napdotacn g cuvdptnong h(x) = Inlxl|,

x€R—{0}.

No oxediaoete tn ypadwki napdotacn g m‘:vdpmcnc f.

(Movadeg 7)
ii) Nat amodeifete 6Tt oL ypadikég mapactdoels twy f kat g(x) = Inx,x > 0 €xouv povasdikd
KOWO onpeio yla x = 1.

(Movadeg 8)
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OEMA 2

a) Na YpAaWete 1o ToAUWVURO P|x|=2x7+x%~ x WG YWVOHEVO VAG IPWTOBABILOU Kat EVOG
Seutepofabpiou moAvwvUpoL.

(Movaseg 10)
B) Na Avoete v egiowon P|x)=0.

(Movaseg 15)
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©EMA 2
Afvetauto tohvivupo P(x)=2(x—1)" =3(x-1)" +5x* ~3x-2.
@) Na Sei€ete 60 ToAuGVUpO P(x) éxelmapdyovtato x—1.
(Movddeg 10)
B)
i. Nat unohoyioete tv T P(0).
(Movadeg 5)

ii. Eivat to ¥ mapdyovrag tou moAuwvipou P(x); Na awtiohoyrioete Ty amévinod oag.

(Movddeg 10)
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©EMA 4
Aivovtatotouvaptioels @(x) = 3x2, x € R kat f(x) =3x2—6x+8, x €R.
@) Na eAéyEete av n cuvdptnon @ eivat aptia fj mePLTT Kat va oxeSIAoETe T ypadikr g
TapAcTaoH.
(Movabdeg 4)
B) Na amobeifete 6t f(x) =3(x —1)2+5, x € R. Itn cuvéxela, pe T Bobewa tng
ypadIKig Mapdotacng tng cuUVAPTNONG @, Vo MAPACTACETE ypadkd tn cuvdptnon f,
QLTLOAOYWVTAG TV AAVTNGT oag.
(Movabdeg 4)
y) Me tn BoriBeta g ypadikig mapdotaong tng cuvaptnong f, va Ppeite:
i.  Ta dwactipata ota onoia n f ivat yviola povdtovn kat Tov G§ova GUPPETpiag TG
ouvaptnong f.
(Movadeg 6)
ii.  To oAwo akpotato tng f kattn B£on tou. TLeidoug akpdtato eivay;
(Movabdeg 4)
ii. ~ To mMARBOG Twv koW wv onueiwv g ypadikig mapdotacng g f kat tng eubeiag pe
eglowon y =1, 1 € R, yia 16 51ddopeg TipéG Tou mpaypatikol aptbpou A.
(Movadeg 7)
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©EMA 2
Aivetat to toAGVURO P(x)=2x"=3x"~11x+6.
a)
i. Na Seifete 611 T0 toAutvupo P(x) éxet napdyovtato x—3.
(Movadeg 7)
ii. N ypdupete v tavtémra g Eukheibelas Staipeang P(x):(x-3)
(Movadeg 7)
B) Na 8eigete 6Tt to moAudvupo P(x) éxet tapdyovtato (x—3)(2x—1).
(Movadeg 11)
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©EMA 2
270 MAPaKATW CUCTNHA CUVTETAYHEVWY EXOUpE OXESLAOEL 800 ypadikég mapaatdoels C, kat

C,yaxe [0,2;:].

B

a) Av ot ypadikég mapactdoel; sival Twv ouvapticewy f(x)=ocvvx kau g(x)=nux v
xe[(),Zfr], now and ug G, C, elvar n ypadwn napdotacn me f(x)=ovvx kat mow mg
g(x) =nux ; Na artiohoyroete Ty amavinor oas.

(Movaéeg 10)
B) Me tv BoriBeta Tou oxripatog va Aoete T efiowon 7ux = cuvx oto Suaotnpa [0,27].

(Movddeg 15)
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©EMA 2
Avtkeipevo kweitar katakopuda. To mapakdtw oxipa avamapiotd 0 OPog k1 TOU

avTikeLpévou and to é5adog yia kaBe xpovikr atypr ¢. Na Bpeite:

4

h(m)

-1 0 1 2 3 4 5 6 T 8

@) MOLEG XPOVIKEG OTIYPEG TO QVTIKELpNEVO améxet Im amd to £6adog.
(Movadeg 5)
B) Mota eivat n péylotn amdoTACN TOU QVTIKELUEVOU Qo TO £5ad0og KAl oL XPOVIKS OTLYHr
TNV EMTUYXAVEL.
(Movddeg 10)
y) MoLo Xpovikd SLACTNHA TO AVTIKEIUEVO QIOpAKPUVETAL artd To £5adog.
(Movddeg 10)
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©EMA 2
Aivetat ryw:% , 6mouv @ n ofeia ywvia mou oxnpatiletat pe kopudn to onpeio A g

£uBEiag (£) Tou mapakdtw oxAHATOG.

@) Na Bpeite To ouvnuitovo g ywviag ¢ .

(Movabdeg 13)
B) Na Bpeite to nuitovo kat to cuvnpitovo g apPAeiag ywviag @.

(Movadeg 12)
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©EMA 2
Aivetat 1o moAUGVUHO P(x) = x* +x% +2x+2.
a)

i. Na kdvete T Swadpeon tou P(x) peto (x+1) .

ii. Not ypéete Ty tavtotta g Staipeong P(x):(x+1).

B) AV P(x)=(x+1)(x* +2), va Aboete tv aviowon P(x)<0-

(Movdébeg 8)

(Movdébeg 5)

(Movabdeg 12)
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©EMA 2
Aivetat 1o moAvGvUpo P(x) =x* —Tx+6 .
a) Na 8eifete ot to x -2 eivar mapdyovtag tou P(x).
(Movabdeg 12)
B) Na Adoete v e€lowon P(x)=0.
(Movaédeg 13)
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©EMA 2
Aivetar to mOAu@VUpO P(x) =3x" —x? —x+2.
a) Na kavete ) Saipeon P(x):(x—1) kot va ypdete v tautdtnta tne Staipeong.
(Movabeg 10)
B) Av P(x) = (x—1)(3x* +2x+1)+3 va AVoete tqv aviowon P(x) <3.
(Movabeg 15)
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©EMA 2
Aivetaun ouvdptnon f(x)=In(e"—1).
a) Na Bpeite o nedio opiopov g f .
(Movadeg 10)
B) Nat Aoete v e€lowon f(x)=0.
(Movadeg 15)
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©EMA3
Aivetaun ouvdptnon f(x)=In(e"—1).
a) Na Bpeite o nedio opiopov g f .

(Movabeg 7)
B) Na Bpeite ta onpeia toprig Mg ypadikig mapdotacng g f pe tov d§ova xx’ .

(Movabeg 8)
y) Na Bpeite yia moteg Tpég tou x N ypadikr napdotacn me f eivat kdtw amd v xx' .

(Movadeg 10)




image95.png
©EMA 4
Aivetar to moAu@vupo P(x)=x*—2x"—x’ +ax+f3, énov @, feR.
a) Na Bpeite Tg Tipég Twv @, B, av givat yvwoto ot 1o P(x) Slaipeitat pe to TOAUWVUpHO
O(x)=x —2x+1.
(Movadeg 8)
B)Naa=4,4=-2
i. Na kavete T Siaipeon P(x): (x* +5) katva ypdete Ty Tavtdtta g Slaipeong.
(Movadeg 8)
i. Av P(x) = (xl Jrs)(;c2 —2x—6)+14x+28 va Aboete Ty e€lowon P(x) = 14(x+2).

(Movabdeg 9)




