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OEMA 2

AtvovtaioLeguBeiegeq:2x +y =5,6: —2x + 3y = —9karez:3x + 2y = 7.
a)
i.  Na Bpeite TIG CUVTETAYUEVEG TOU ONUELOU TOUNG TWV £ KL 5.
ii.  Na Bpelte TIq CUVIETAYUEVEG TOU ONUEIOU TOUNG TWV & KaL &
(Movabdeg 12)
B) Me tn BonBela tou epwtnpatog (@), va deifete 6Tl TO KOWS onueio TwWV &; KAl &3
elval onueilo g &;.

(Movabecg 13)

270 TapOKATW oxrpa divovial ot ypadikeg mapaotacels Cr kat (g Twv ouvaptrioewy
f ko g avriotowa, pe nedio oplopol 10 R. H ypadiki mapdotacn Tng g MPOoKUMTEL
amno tn ypadikn mapaotacn tng f Le opl{ovila KAl KATaKOpudn PETATOTLON.
MapaTNPWVTAC TO OXNAOL:
a) Na Bpeite ta Staotnpata povotoviag, To £l6og Tou akpotdtou Tng f Kabwg Kal TRV
TILN TOU.

(Movadec 10)

B) Na Bpeite peow mowwv petatonioswv tng Cr npokurteL n Cy.

/

(Movabeg 15)

Ce




Alvetou n ouvdptnon f(x)=x"—4x+5, xeR,
a) Na eifete dtin f ypddetal otn popdn f(x) = (x—2)2 +1.

(Movadec 10)
B) Not avadbépeTe TIC LETATOMIOELC TG ¥ = X~ WOTE va pokUWEL N ypadLkr Tapdotacn The

ouvaptnong f, tnv omola Kat va xapd&ete 0To oUCTN A CUVTETAYHEVWY TTOU aKoAouBel.

210 napakdtw oxfpa Sivetal n ypaduwn napdataon Cr pag cuvdptnong f pe nedio
oplopou to R.
a) Not SLatdiEeTe oo 10 JUKPOTEPO TPOG TO HeyahUTtepo Touc aptduolc f(x), f(x2)
kot f(x3).

(Movadec 10)
B) Elvar n cuvaptnon f yvnolwg povotovn oto R; Na attloAoyrOETE THV AmAVTINoH

oac.

(Movabec 10)

y) Napouctalet n cuvaptnon f HEYLOTO OTO Xy; Na AITLOAOYNOETE TNV AMAVTNoN 0ag.

(Movabec 5)
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5. ZItonapakdtwoyxipa divetaln ypadikn mapdotaon tne ouvdptnoncg(x) = %xz, X € R kat

n ypadwkn mapactacn tng cuvaptnong f(x) n omola MPoKUMTEL amd pia opl{oviw
petatomon ¢ g (x) katd 3 povadeg mpog T Se€1a KALHETA KATA pila povada mpogTa mavw.
a) Na eTuAéEETE TNV CWATH Amavtnon ooov adopd tov TuTo TNe f(X).
Nfx)y=gx +3)+1L (I)f(x)=gx +3)—=1. () f(x) =g(x —3)+ 1.
(V) f(x) = g(x —3)—-1.

(Movadec9)
B) Na Bpette TNV Aaxlotn T tng ouvaptnong f(x) kaltnv B€an eAayioTou.

(Movadec8)
v) Na ypaete ta Slaotnpata ota onola n ouvaptnon f(x) eivatyvnolwgavfovoa fyvnolwg
¢Bivovoa.

(Movabdec 8)
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6. Mia cuvdptnon f pe medio oplopol to Sidotnua (a,6) sival meptt kat n ypadikr Tng
TlapaoToon SlepXeTal armo to onpelo (4,2).
a) Na Bpelte v T toU «
(Movadec 7)
B) Na Bpelte to f(—4).
(Movadec 8)
y) Zto mapokdtw oxiua Sivetal n ypadikr mapdotacn the cuvdptnone f oto Sldotnua

[0,6). Na oxedidoete Tn ypadikh mapdotacn the f oto nedio oplopol c.

7. 310 mapakdtw oxfpa Sivetal n ypadikh mapdotacn plag cuvdptnong f pe medio oplopol

to Sudotnpa (—2,2).




a) Na eetdoete av n f elvol apTia 1) TEPLTTN KAL VA ALTLOAOYIOETE TNV QITAVINCK] COg.
(Movabecg 7)
B) Na ypdipete ta Staoctiparta ota onoia n f eival yvnolwg avfovoa.
(Movabeg 8)
y) Na Bpelte tn péylotn kat tnv eAaylotn tinh Tng [ kabwg kol Tig BEcEL] Twv akpdTatwy

QUTWV.

8. o) Eivatntn x :g Abon tng elowong crvvx—%: 0;
(Movabdeg 13)
B) Na AUoete tnv efiowon cuva :% oto didotnpa (0,27).

(Movddec 12)

9. Alvetainouvdptnon f(x)= %cruva, xelR.
o) Motat elval n LEYLOTN KoL TtoLat i EAAYLOTH TLULR TN¢ ouvaptnong; Mola elval n meplodoc ¢
ouvaptnong f;
(Movdadec 9)
) Na oxediaoete ) ypadikni napdctacn tng f o€ Sidotnua mAAToUC pLag neplodou.
(Movabec 9)
y) Na efetdoete av n ouvaptnon pmopel va mapet tnv TR 1. Na awoloynoste tnv
amAvTnon oag.

(Movadec 7)

10. Aivetown ouvdptnon f(x) = 2nux +1,x € R.
a) Na Bpeite T péylotn KoL Ty eAGLOTN T TN ouvaptnong f.
(Movabdeg 10)
B) MNa mowa tyur tou x € [0,27] n cuvéptnon mapouctdlsl péylotn Tur;

(Movabdec 15)



11. o) Na anodeifste ot
nu (%+ x) + ovv(mr+x) = 0.
(Movabec 10)
B) Na Bpeite tic Tipég tou x € |0,21| yia Tc onoiec woyeL:
ouvX = —NU (g + x)
(Movddeg 15)

12. Aivetawn ouvdaptnon f(x) = —3ouv2x, x € R.
a) Na Bpeite Tnv nepilodo, Tn PEYLOTN Kal TRV eAdylotn U tng f.

(Movadec 12)

B) Na CUMMANPWOETE TOV TAPOKATW TIVAKA KOL VA apaotioste ypadkd tnv f os
Siaotnua pag meptddovu.

(Movadec 13)
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f(x) = —30uv2x

13. Jtov MapoaKATW TPWYWWVOLETPLKO KUKAO oxebidoaus ywvia @ = BOA.

1.2




a) Mg Bdon to oxipa, va atttohoyroste yati cove =

w | w

(Movddec 8)
B) H npoéktaon tou Tpunpatog AQ TEPVEL TOV TPLYWVOUETPLIKO KUKAO oTo onpelo T, onwg
daivetal oto oxnua.
i. Na ekdpdoste tv ywvia ¢ = BOT HE Thv BorBsLa Tne ywviag @ .
(Movadec 8)
ii. Me tnv BonBeLa ToU TPLYWVOHETPLKOU KUKAOU 1) e omolovonmote aAAo Tpomo DéAets

Va UTIOAOYIOETE TO cUVE.

(Movabdec 9)
14. Gcwpolpe ™ cuvéptnon f(x) = V2 ouvx, x ER.
a)
i. Na Bpeitetnv nepiodo tng cuvapinong.
(Movabdeg7)
ii. NoaBpeltetnv PEYLOTN KAl EAGXLOTN TUYLAC TNC.
(Movadec 10)
B) Na urmtohoyioete Tov apBuo f(2025m).
(Movabdeg8)

15. H dwaipson evég moAvwvipou P(x) He To X =3 éxetmnAiko x° +2 kol undlouno 4.

a) Na ypaWete TnV TQUTATNTA TNC MApANAvVW Slaipsong.

(Movadec 8)
B) Nat Seifete 6TL P(x)=x" —3x" +2x—2.

(Movabdec 8)
y) Elvatto x =3 pila tou moAvwvipou P(x); Na alTLoAOYOETE TRV ATIAVTN O] OOG.

(Movadecg 9)



16. Aivetaln e€lowon x* —7x+6=0.
a) Na e€etdoete av o aplBpog 1 sival pila tnc.
(Movabdecg 5)
B) Me tn BonBela tou oxnpatog Horner rj pe omolo aAlo tpono BéAete, va Ppeite to nnAiko
NG Slaipeong
(x> —7x+6): (x—1)

KoL va yPAWETE TNV TAUTOTNTA TNC EVKAEISeLlag Slaipeanc.

(Movabec 10)
v) Na Avoete tnv eficwon x> —7x+6=0.

(Movabdec 10)

17. Aivovrtal ta mohvwvupa:
P(x)=-2x" +4x"+2(x — D+9 kat O(x) = ax’+7, acR.
a) Eival to moAvwvupo P(x) 3% BaBuou; Na attloAoyroeTe Thv Andvtnor oag.
(Movadec 13)
B) Na Bpeite TNV T TOU &, WOTE Ta MOALVWVUHA P(x) kal O(x) va elvau ioa.

(Movadeg 12)

18. Eva moAuwvupo P(x) Staipoupevo pe to mohumvupo 2x—1 Sivel mnhiko X7 —2 kat
unoAouro 1.
a) Na Bpeite to nohAuwvupo P(x).
(Movadeg 12)
B) Av P(x)=2x"—x* —4x+3
i. va amodeifete 6Tl To P(x) €xel pila to 1 kol ypayete TNV TAUTOTNTA TNG
Slaipeong P(x):(x—1).
(Movabeg 7)
ii. va AUoete tnv e€lowon P(x)=0.

(Movadbeg 6)



19.

20.

21.

Aivetaitto modvwvupo P(x) = x>+ 2x - 3, x € R.
a) Na Ppeite 1o nnAiko kot To unoAouno tng Siaipeong tou P(x) pe 1o (x + 1) kat va
YPAYETE TNV THLTOTNTA TN Slaipeonc.

(Movabeg13)
B) NaAboete tnv efiowon P(x) +6 = 0.

(Movabdec12)

Alvetain e€iowon log(x* +1)=1+log3—log6.
a) Na anobeifete 611 n efiowon ypadetal log(x” +1) =log5.

(Movdbdeg 12)
B) Na AUoete tnv eicwon.

(Movddec 13)

OEMA 4
xy=06
o) Na AUoete to guotnua (21): N .
x*+y =13
(Movdabeg 8)
; . . s , |xy| =6
B) Eivar oAeg¢ oL AUoOEL TOU OUCTHUATOC (El) AUoEL Kol Tou (Ez) : . ; Na
x*+y' =13
QLTIOACYIOETE TNV QIIAVTINGT OOC.
(Movabeg 5)

v) H yEWUETPIK avamapdotaon Tou OUGCTHHATOC (Ez) dalveTol oTo MOpoKATW oyhipo. Me
Baon to oxnua,
i. va. Bpeite Ti¢ Aoelg tou (22).
(Movabec 4)

ii. V& TOpAOTHOETE YeWHETPLKA To choTnua (X, ) onuetdvovTag Tic AVCELS Tou.
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22. Alvetain ovvdptnon f(x)—ax+pB, a,BecR.

a) Av n ypadlkn napdotacn tg f Sepxetal ano ta onpeta A(l,2) kat B(5,8), va deifete
. 3 1
OTL ¢ =— KoL f=—.

2 o 2

(Movabec 8)
B) Av g(x) elvaln cuvapTnon MOU MPOKUTTEL A0 T KLETATOTLON TNG YPAPLKIG TAPAOTACNG
™M¢ f opulovria Katd 1 povada mpog To aploTepd Kol KaTakopuda Kata 3 povadeg mpog ta
KdTw, va Bpeite TovTonmo tng g.

(Movabdec 9)

3
y) Av Ai(x) :E(X_D glval N ouvapTNan MoU TPOKUTITEL OO TN METATONLON TNE YPADIKAC

noapactacng g f oplfovilia Kata x povadeg mpog ta §£fld Kol katakopuda Katd 3

Hovadeg Katw, va Bpeite to x (k> 0).

(Movadec 8)
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23. 3to oxfpa Sivovtal ot ypadikéc mapaotdoelc pag napaBoric f(x) = ax? + fx +vy
koL tne euBeiag g(x) = —x + 2.

a) AeSopévou OTL N mapafoAn SiEpxeTal and ta onuela A, B, I’, va Bpeite T TIHES
wva,pB,y.

(Movabdec 8)
B) Ava = %,ﬁ = 0 kaL y = —2, va Ppeite ahyePpLKA TI§ CUVTETAYUEVEG TWV KOWWV

onMEelwVY TNC¢ guBelag KAl TNE mapaBoAnc.

(Movdbeg 8)
y) Av petatomnicoupe TV mapaBoAn kata 4,5 povadec mpog ta mavw, va Seifete OTL N
guBsia KoL N mapaBoAn Ba £xouv évda LOVO KOWO onpeio.

(Movdbec 9)

24. Ocwpolpe pa ouvaptnon f pe nedio oplopol to Slactnua [73,3] . H ouvaptnon f eivat
aptia, yvnolwg ¢Bivouvoa oto Stdaotnua [73,0] Kol yvnolwg avfouoa oto Siactnua [0,3] .
a) Na anodeifete 6L f(-D) < f(2).
(Movadeg 6)
B) Na anobeifete 6t f(3)> f(x)> f(0) yia kdBe x €[-3,3].

(Movadec 7)
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25.

v) Na amodeifete 6Tl n ouvdptnon f Mapoucldlel EAAXLOTO Kot PEYLOTO Kal vo Bpeite Tig
Bsoslc peyiotou Kal shayiotou.
(Movabeg 6)
8) Mapakdtw Sivovtal 4 TUMOL, AMO TOUC OMOLOUE EVaC MOVO WITopEl va elval o TUTOg TN¢
ouvaptnong f . Na emAESETe TO CWOTO TUTIO ALTLOAOYWVTAG TNV ATIAVINGT COG.
@ f)=A0-3 B f)==0-2 v f)=V-9 & fG)=—I¥-9

(Movabdec 6)

Ito mapakdtw oxfipa divetal n ypadikn mapdctacn pag cuvaptnong f n onola eivat tng

popdng f(x) = pnu(ox)+k, pe p,k mpaypotikés otaepeg Kal @ >0,

7
/\ A 2 A
o .m o Nans 4w 5T 6w NJm 8w om ___10m Nir

o) Me Baon tn ypadlkn mopdotacn, va Bpelte:

N
;
:
'g_

o
a-wm-—-Nwhwo:-ﬂm
R f PR A

i. TN MEYLOTN KOL TNV EAGXLOTA TWA TG ouvdptnong f .
(Movabdeg 3)
ii. tnv neptodo T tng ouvaptnong f .

(Movabecg 3)
B) Na mpoodlopicete TIg TLUEG TWV oTaBepwy o,k Kal @ . Na aLTloAoyioste Thv andvinon

oag.

(Movadecg 9)
. C 1 , .
y) Qewpwvtag ywwotd otL p:3,a):§ kat k=2, va mpoodlopicete oAyePplkd tnv

TETUNHEVN X, TOU onueiov 4 tng ypadikig napdotacng, mou SiveTal oTo oXNud.

(Movadec 10)
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26. Alvetaw n  ocuvdptnon f(x):a:-wfﬁx, ME o, [ aképaloug Betikoug aplOpouc.

27.

28.

o) Na Bpeite TV TLPA TOU @, av N HEYLOTH TLUN TNC oLVAPTNONC sival 2.

(Movdabdecg 6)

B) Av o =2, va 8eifete OTL N WUIKPOTEPN TIMA TOu £ yua Tnv omola sival f(;;JZ elval
5 =8.

(Movaddecg 10)

Y)Av o =2 kaL f =8, va Aboete TV e&lowon f(x) =1 oto daoTnua [0,%] )

(Movadec 9)
. . X
Atvetaw n cuvaptnon f(x)=1+ 27#{7} ,xelR.
a) Na Bpeite tv nepiodo tng cuvdptnong f .
(Movadeg 5)

B) Na Bpeite Ta akpdtata TG cuvdptnong f .

(Movabec 6)
v) Na Bpeite TI¢ TETUNMEVES TWY onpeiwy ota onola n ypadkr napdotacn tng f TEUVEL ToV
afova xx’.

(Movabec 7)
6) Na amodeifete ot (f(x) —1)2 +(f1-x) —l)2 =4, yakdbe xcR.

(Movabdeg 7)

Alvetal n ouvaptnon f(x) —np[g—x)-i-nu(n—}-x), xeR

a) No anodeiete otL f(x) = ouvx —nux.

(Movabec 6)
B) Na armodeifete 0TL —2 <f(x) <2. Katomw va e§etaoete av o aplBpog 2 elvat n peylotn tLun
NG cUVAapTnonc.

(Movabdec 10)
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v) Na Bpeite:
i. To onpeio toprg tng ypadwkng napactaocng C, g f pe tov Gfova y'y.
(Movadec 3)
ii. Avo anpeio topng tng C, He TOV X'X.

(Movadeg 6)

29. Oswpolpe To TOAUWVUHO P(x) =2x* —5x> +4x* —5x+ 2.,
a) Na anodeifete Ot

i. O apBuoc0 dev eivan pila tou.

ii. Avo aplBuog p eival pifa tou, ToTe KAl 0 aplBpog — slval eniong pila tou.
p

(Mbvdbec 8)
B) Na Bpeite eva Betikd akepalo aplBuo mou va eival pila tou.

(Movabec 5)
v) Na Auocete tnv eélowon P(x)=0.

(Movadeg 7)
6) Na Aboete tnv avicwaon P(x) <0.

(Movabec 5)

30. Aivetar 1o moAuwvupo P(x)=x" —4x’ —x* +ax+ 3 to omnoio Siapolpevo pe o
x* —4 Sivel umdhomo 4x +1.
a) Na kdvete ™ Swaipeon P(x): (x” —4).
(Movabdecg 7)
B) Na Bpeite Tig TipeEg Twv @ kaw .
y) Eotwa =4 kot f=5. Av to mnAiko g Swaipeong P(x):(x*—4) elvar To
m(x)=x" -1, to1e:
i. va ypdupete TV Tavtetnta g Staipsong P(x): (x* —4).
(Movadec 4)
ii. va Aboete tnv aviowon P(x) <4x+1.

(Movadecg 7)
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31.

32.

33.

. . 3 2
AlveTtal To TOAUWVU O P(x) =x"—x" —2x.

a) Na Auoete tnv e€lowon P(x) =0.

Na AUoste tnv efiowon In x—Inx—2lnx=0.
B) n n

y) Na AUoete tyv avicwon In’ x—In’ x—2Inx > 0.

x2+1

Aivetaw n ouvaptnon f(x)=

a) Na Bpeite to medio opLopol TnC.

(Movabdec 7)

(Movadeg 8)

(Movabdec 10)

(Movadec 5)

B) Na amobeifete 6TL n ypadkn tng mapdotaon £xeL KEvipo cuppetpiag to O(0,0).

1
y) Na untohoyioste tnv mapdotaon f(In2)+ f(In 5) .

8) Na amobeifets ot f(nub)+ f(qu(r+6)) =0, yia kdbes GcR.

X

2x
Alvetol n napdotaon A= ln(e :]
e —:

o —1

-3

> 0.

a) Na AUoete Tnv aviowon

B) Na Bpeite ywa moleg TIipéG Tou x opiletal n napdaotacn A.

v) Na AVoete tnv elowon A =—In3.
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(Movabdec 6)

(Movabdecg 7)

(Movadeg 7)

(Movadec 8)

(Movdabec 8)

(Movadec 9)



34. Aivetal to moAudvupo P(x)=2x" —9x* +(a—2)x—6 to ormoio £xeL napdyovia To
x—1.
a) Na Bpeite tov aplBué «.
(Movadec 6)
B)Na =15
i. va kGvete ) Swaipeon P(x) :(x2 —3x+2) Kol va YypAWeTE TRV TAUTOTNTA TNG
dlaipeonc.
(Movadsc 6)

i. av P(x) :(x2 —3x+2)(2x—3) vat AUoete v avicwon P(x) <0.

(Movadec 7)
iii. va anodeitete ot P(In2) < 0.
(Movadec 6)
35. Alvetal n mohuwvupkd cuvdptnon P(x) = e™x? + 4x%Inve + 2.
o) Na 6eifete 6TL P(x) = ex> + 2x2 + 2.
(Movadeg 5)

B) Na Bpeite TIC TETUNMEVEC TWV ONKELWY TOUNE TNC YPADLKIC TTOPACTACTC TNC TOAUWVU KNG
ouvdptnong P(x) petnv evbelae: y = ex + 4‘.

(Movabec 8)
v) Nat Bpeite Ta SLaoTARATA TOU X IOV N ypadLKr) MopAoTacnh TNE TOAVWVURLKAC CUVAPTNGNG
P(x) elval mévw amod thv evBeila e y = ex + 4,

(Movdabec 8)

8) Na Bpeite To npdonuo g napdotaonc: P(e) — e? — 4.
(Movabdec 4)
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36. Aivetat to mohuwvupo P(x)=ax’+pfx* +x, pe a,feZ kaw a#0, to onoio €xst 3
akeépalec pilec Stadopetikég avd SUo.

a) Na Ppeite ¢ aképateg pilec tou P(x).

(Movabdeg 7)
B) Na anmobeifete ot ¢ =—1kar F=0.
(Movadecg 6)
V) Me @ =—1 kaw §=0,
i. va ADoeTe TNV avicwon P(x) > 0.
(Movabdec 6)
ii. va amobeléete oTL P(log\/I_O) >0.
(Movadeg 6)
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