TPAMEZA OEMATON I AYKEIOY

23106
BGEMA 4
Aivetawn cuvaptnon g pe g(x) = Vi—xZ,x€ [—1,1] kat n suvexrc cuvéptnon f,
oplopévn oto [0, ], ue f G) = 1, tétolec WOTE:

(gof)(x) = |ovvx|, yua k&Be x € [0, m].

a)
i. Naamodeifete ot |f(x)| = [pux|.
(Movadeg 06)
ii.  Na Bpeite tg pileg tng e€iowong f(x) = 0.
(Movadeg 03)
B) Na Bpeite tnv cuvdptnon f.
(Movadeg 09)

1
flx) —x

TPONYOUMEVOU EpWTNUATOC. Na UTIOAOYIOETE TO TAPUKATW OPLO:

y) Alvetaln ouvdptnon h: (0, 7] — R pe h(x) = , orou f elval n ouvdptnon tou
Ll_l;l’(l) h(x)

(Movabdeg 07)
23196

OEMA 2

Alvetal n ouvdptnon f(x)=e*—1, xell .

o) No amobeifete Tl aviiotpédeTal.
(Movabdeg 7)
B) Na Bpeite tnv .
(Movabeg 9)
y) Zto duthavo oxnpa divetal n ypadikn
nmopaotacn tng ouvaptnong f kot g

guBeiag y=x, n omola spamtetal tng Cr

oto povalsikd Kowod Toug onueio, TNV

apyn twv afovwv. Na oxedidoste n

ypadiki mapdotacn tne cuvdptnong .

(Movddec 9)



23197

OEMA 2
Alvetol n cuvaptnon f(x)=x*—2x,xeR.
o) Na Bpeite duo Sladopetikoug aplBuoug a, B wote f(o) =f(B). Katomv va altioAoynosts
ylati n cuvdptnon f 6ev avtiotpédetal.

(Movddec 9)
B) No peAetnoete tn cuvaptnon, Me tn Ponbsila tne mapaywyou n Ue onotovdnmote ahAo

TPOTIO, WE MPOC T MOVOTOVIAL KoL T aKpoTaTa.

(Movabdeg 8)
y) Na oxedldoste tn ypadikn napactaon C.tng f.
(Movabecg 8)
23198
OEMA 2
Alvetal n cuvdptnon f(x) = J;fl, x=0.
a) Na anobsifste OtL avtioTpedeTal.
(Movabec 7)
B) Na Bpeite tnv .
(Movadec 9)

Eotw fHx)=(x+1)°, x=-1
v) Na oxedLdoete oto i6lo cUaTnua afovwy TLE ypadLkéC TapaoTAoels twy f, f.

(Movadec 9)



23216

OEMA 2
‘Eotw cuvaptnon f yvnoiwg povotovn oto R tng omolag n ypadikn g mapdotacn
Siépxetal and ta onueia A(3,0) kat B(0,8).
a) Na amobeifete otLn f elvol yvnoiwg ¢Bivousa oto [R.

(Movabeg 7)
B) Na Bpeite yLa moteg ipég Tou x n C, eival kdtw amno Tov dgova xx’ Ko yLo ToLEg
elval mavw amnd tov ' .

(Movabeg 8)
y) Na Aboete tv aviowan f(lnx) >0

(Movdabec 10)

23209

QEMA 2
Oewpolpe ™ ouvéptnon f(x) = (x —1)? — 1, x < 1.
a) Na omodeifete ot n £ elvat yvnolwg ¢Bivouoa oto idotnua (—oo, 1].
(Mowvabec 9)
B) Na Bpelte to olvoho tpwv g f.

(Movabecg 8)

v) Na amobeifere otL undpyel n ouvépinon £ kat vo petadépete atnv kOAa oac f ato
GUALD QIVTICEWY TO TIOPAKATW OXAKA HE TNV ypadikn mapdataor e f KoL To omoio va
CUMIANPLICETE P TV ypadLki Tapdataon Tng ouvdptnong £ 1.

-

(Movdbec 8)



23217
OEMA 2
1
Aivovtal ot guvaptioelg f(x)=In(x—1) kou g(x)= .
X

a) Na eEETAOETE av UTIAPYOUV T TIAPAKATW OPLA ALTIOAOYWVTAG TNV AITAVTNON 0ag.

i ling(x)
(Movadecg 7)
ii. lin}g(x)
(Movabeg 8)
B) Na Bpeite
i. To medlo oplopol g f - g
(Movabdec 4)

ii.to lj%(f(_r) -g(x)).

(Movabdeg 6)

23641

GEMA 2
Aivetau n yvnoiwg avgouoa cuvaptnon f: R = R.

a) Na Aboete Tnv aviowon f(x?) < f(x).

(Movadec 08)
B) Av a? < a, Tote va amobelfete otL
Jim ([f(a® - a) = f(0)] x) = —co
(Movabecg 09)

¥) Nat AUoete tnv e§lowon f(e* — 1) = f(0).
(Movadec 08)



23314

GEMA 2
Ito mopoakdtw oxipo bivetal n ypadikn mopdotoon plog cuvdaptnoneg F, ylo Tnv omnoia

yvwpiloupe OTL eivol OUVEXNAC KoL TEUVEL TOV dfova X' X 08 Eva HOVO ONUEILD pE TETUNHEVN —2

KoL Tov dfova y'y o éva HOvo oNUELD PE TETayYUEWn 2.

a) Ao TNV ypadik MapdoToor f HE OMolovENToTE GAAD TPOTIO, VO MPOoSLopLOETE Ta GpLa:
i) 1in% fix)
i) lim, f(x)
iii) xl}r_ré_ Fix)
(Mowdabeg 12)
B) No Bpeite ta opuo:
A% T
(Mowvabeg 6)
i) xl)lzr;_ In(fi{x))
(Mowvabeg 7)



23642

BEMA 2
Advetan n guvéptnon f: R — B pe wno f(x) = 2% +x + 1.
o) No amobeifete ot n f elval yvnolwg avfovaa ato MeSLo 0pLopo TG,
(Movabeg 07)
B) Eva amnod to mopakaiw oxuate naplotdvel tny ypadikn noapdotaon g ouvaptnonc f.

Na Ppeite mowo eival kot va SIKHLOACYICETE TNV amdvTnor oac.

femorieer 1) i {ogrigin
i
| 2
{Movabeg 07)
v)
i. Namnapaoticete ypadikd tv cuvaptnan | f.
{Movabeg 06)

ii. Men PonBewa g ypadikng mapdotaong tng ouvaptnong |f|, va Ppeite to mAnBog
twv pifwv tne efiowone |x¥ + x + 1| = 2023.

(Movabeg 05)



24130

GEMA 2
Alvetal n ouvdptnon f, petome f(x) = Vx—143, x>1.
o) Na Seifete otun f eivar 1 — 1.

{Movdbec 07)
B) Na Ppeite 1o ouvoho Tipwv keBug kol tnv avilotpodn g £

(Movdbeg 10}
v) Ito mapoakdtw oyfiua dlvetal n ypadikr noapdotaon tng cuvdptnone f kaBwe Kol
Syotdpoc v = x tng ywviag xOy. Adou petadépete to oxedblo otny koA oac, va oxedid-
ogte TNV ypadikn napdotacn e £ ko pe Bdon to oxfiua f pe onolovBhnote dAko Tpo-
no Bekete, va Ppeite ta kowd onpela Twy ypadikwy NHpROTATEWY TWY CUVPTHCEWV f,
f_l

{Maovabeg 08)

y=1()

-1 1 2 a 4 & B ! ] a 10 1" 12 L 14




24569

OEMA 2

Alvetaw n ouvaptnon f(x) =1 —-+vV1—x.

a) Na anodeifete otL To Medio opiopou g ouvaptnong eivat to Dy = [0,1].

(Movabec 05)
B)
i. Na anobeifete 6TLn guvdptnon f eival “1—1".
(Movabeg 10)
ii. NoAlUoste tnv eflowon f(f(x)) =0,x € [0,1].
(Movabeg 10)
24703
OEMA 2

Bewpoupe t ouvaptnon f pe f(x) = V1 — x kaux € (—oo, 1].
a) Na anobsifete dtL undpyelL n ouvdptnon f 1.
(Movdbeg 8)

B) Na Bpeite tn suvdptnon f 1.

(Movdbeg 10)
y) Zto mopakdtw oxfpa divetan n ypadikn napdotacn g ouvaptnong f Kol va TR TNg
ypadiknic tapdotaong e £
Na petadépete oto GUAND Qnavirnoswy To Tapandvw oyiia KoL To onoio va
CUUTANPWOETE € TNV UTOAOLTN ypadikh Tapdotacn Tng ouvdptnong f L.

(Movdbeg 7)




24761
GEMA 3

nux
2023 ———, x#0 5 r ;
Alvetaw n ouvdptnon f(x)= x i , N omola elval ouveyng oto K.
a, x=0

a) Na deifete o1t o =2022.

(Movabec 7)
B) Na Bpeite to lim f(x).

(Movabdec 8)
v) Na Avoete tnv efiowon f(x) =2022.

(Movabeg 10)
24767

OEMA 2
. ; 1
Atvetaln ouvaptnon f(x)=——,xcR.
e +1

a) Na anodeifete otL slval yvnolwg ¢pbBivouoa kat va Bpeite To cUVOAO TLUWV TNG.

(Movadbecg 13)
B) No attioAoynoete yiati avtioTpédetal kal va Bpeite Tnv .
(Movabeg 12)
24768
OEMA 2

Oewpol e TI CUVAPTATELS Me TUToUE f(X)=Xx" —x+1kat g(x)=~/4x—3.

a) Na anodeifts otLyla kdBe x e R woxvet f(x) =

Slw

(Movdbeg 6)
B) Na Bpeite tn cuvaptnon h=g-f.

(Movadec 9)

; ; ; ; ’ . h{x)-1
v) Av h(x) =] 2x — 1| eivaLn auvBeon Tou epwTAATOG B), va UTTOAOYITETE TO OpLO IlngL
X +1-1

(Movabdec 10)



24991

OEMA 2
Atvetain ouvapmon f:(0,+w) >R pe f(x)=-2Inhx+1, x>0.
a) Na anobeifete 6tL n cuvaptnon f avilatpédetal.

(Movadeg 08)
B) Na Bpeite t ouvdptmon f.

(Movadeg 09)
y) Aivetar emumhéov n ouvédptnon g pe wno g(x)=1-Inx’. Na anodsifete 6t ot
ouvaptricelg f, g Sev eival loeg KaL oTn CUVEXELX va BPEITE TO ELPUTEPO UTIOCUVOAOD Tou R
oto omnoio oxleLf =g .

(Movadeg 08)

25749

BEMA 2

Ito mapokdtw oxfpe Sivetol n ypodikn napdotaon pag ouvaptnong f pe medio

opwspol To Q, =[0.2)(2.3):1(3.5], n onola tépvel Tov dfova x'x ge Blo povo

onueia, pe guvtetaypévec (0,0) kad (4,0). Enlong, Sivetal dr f{1)=1.

MEe Bdon To mupakdTw oyl

o) v Ppeite ta onpela aouvéxewag T f aITloAOYWVIAS TNV aNAvVINoh oac.
(Movadec 8)

B) va efetacete av n f eival ouveyng oto [0,1] cutiohoywvrag tnv andvinar oog.

(Movabeg 7)
y) va Bpelte ta nopakdtw opla
i P_{r}f(x)
ji. limy ——
=1 f(x)
(Movdbeg 10)
©
5
4
3

TEER gmys emua mue | deuns ERDY ESF {SSV . coros pES] ESEL caue]
A

=3




26602

GEMA 2

2 _
Aivovrat ot ouvaptrioelg frat g pe f(x) = :;T; kat g(x) = x — 2.

o) Na e€etdoete av oL ouvaptnoelg f kal g elvatl ioeg kawva SikaloAoynaeTe TNV anavinon
oac. (Movadec 8)
B) Na oxediaoete Tig ypadkég mapaotdoelg Twy ouvaptioswy f kat h, e h(x) =|g(x)l.
(Movadeg 7)
¥) Me tn BonBslo Twv ypadLKWwV MApACTACGE WY TWY CUVOPTACEWV | HE OTolo dAAo TpoTo
BéAete, Vo LEAETHOETE WG MPOC T HOVOTOVIA KAL TOL AKpOTATA TIC cuvaptroelc f kalh.

(Movaéec 10)

26603

BEMA 2
Zto oynfua divetawn ypodkn mopaoctaon pog cuvaptnong f.

Y

P
Mifesssssscamcas s ===

o) Na Bpeits to nebio opuwopot ko to oovoho Tiwwy g ouvaptnong f.  (Movabec 10)
B) Na mpooboploete tov Tono tng ouvdptnong f. (Movadbec 10)

v} Moweg elvan oL ouvtstaypeveg tou onpeiou I; (Movabecg 5)



26604

OEMA 4
Avo etaipeieg E1 kat E2 §paotnplronootvtal oto ywpo tng yewtpnong vepol. H molitkry
TWV XPEWOEWV TIPOC Toug mehdTeg Toug ival Swadopetikn. H staipeia E1 xpewvel 1500
EUPW YLAL TNV EKTTOVNON TNC apXKNg peA&tne kat 200 supw ya kaBe pétpo Babouc péxpr ta
15 npwra pétpa. Av Ssv Bpebel vepod péypLta 15 pérpa, tote alhdlel ) ypéwon and 200
oe 250 eupw yia kaBe pétpo Baboug petd ta 15 npwra. H E2 ypewver 300 eupw yra kéBe
pétpo Babouc.
a) Av f(x) eival To mood mov ypewvel n etapeia E1 yia yewtpnon x pétpwv Babouc, va
Bpeite:

i.  Tovtumo tngouvaptnonc f. (Movdabdec 6)

ii. To mood mouv Ba ypewoet n etoupeia E1 oe nehdtn nou ypeidotnke va drdost o

BdéBoc 12 pérpwv péxpLva BpeLvepod. (Movdabdec 2)
iii. Av kdmowog medatng £66ede yu ) yewtpnor tou 5050 eupw, oe mowo Bdabog
édtaos; (Movdbec 2)

B) Av g(x) eivar o mooo mou ypewvel n statpsia E2 yua yewtpnon x pétpwv Bdbouc, va
Bpeite tov tOno tng cuvdptnonc g (Movdabdec 3)
y) 2e mowo BaBoc otapdtnoav tn yewtpnor toug duo yeitovec mou ocuvepydotnkav pe
Sladopetiky etapsia o kabévag toug, Pprikav vepd oto (blo Pabog koL mARpwoav
akppuwg to idlo mooo; (Movadec 6)
6) Na Ppeite yut moteg Tipéc e petaPAntic x (pétpa Babouc) ocupdépsal n emhoyn NG
etaipeiog El; (Movdabdec 6)

26637

OEMA 2
Aivovtat ot suvapthoeis f(x) = VX kat g(x) = Inx.

o) Na oploete tn cuvaptnon f-g. (Movdbdeg9)
y . f ,
B) Na opioete tn cuvaptnon—. (Movabec 9 )
g
v) Na BpeBoUV oL TETHNHEVES TWV ONUELWY TOUNAS TWV YPAPLKWY MAPACTATEWY

f
Twv ouvaptnoswy f - g ko E , TIoU oploate ota spwtipata (a) kot (B). (Movadeg 7 )



26640

OEMA 4

Aivetal n ouvaptnon f(x) = e + x3 + 2x.

a) Na anobdeifete ot n cuvdptnon f eival yvnolwg avgouoa. (Movabeg 8)

B) Na aitiohoyfioete yiati n ouvéptnon f avtiotpédetal kol va anobeifete 6tL £xeL alvolo
TIhwv to R, (Movadec 7)

v) Na anobeifete otL n avtiotpodn ocuvaptnon tng f eival emiong yvnoiwg avfouoa.

(Movadeg 5)
&) Na AuBei n eflowon 1 (x) = 0. (Movabdec 5)

27277

BEMA 2

Ito mapokdtw oxnpa daivetar n ypadikn mapactacn TG avtictpodng piag
ouvdptnong f. Me ™ Porfeia TOUu OYAUATOC VO QIAVTIAOSTE OTA MOPUKATW

£PWTAUATA, SIKOLOAOYWVIAC TLC AMAVIOELS OaC.
a) Na Bpeite to nedio opiopol Kal to oUvoAo TiHwy Tne cuvaptnong f. (Movabeg 10)
B) Na Bpeite tig tipée f(2) ko F1{f(6)). (Movadec 8)

v) Zto oUotnua afévwy mou akohouBel va yapafete tnv ypadikni napdotaon tne f.

(Movadec 7)




27317

GEMA 2
Aiveta n ouvdptnon f pe f(x) = V4 — x2, xe[0,2]
a) Na peAetioete v f wg npog tn povotovia oto [0,2]
B) Na amobeifete otL:
i. Toolvoho Tipwv NG f eivatto [0, 2].
ii. OpiZetaw n avriotpodn cuvdptnon f e f .

iii. OuouvaptAoslg f kat f~Leival iosq.

27318

QEMA 2
Ito mapakdtw oxripa divetal n ypadki napdotaocn puag cuvdptnong f. N'vwpifouvps étn f
maipver Betikég TipEg kovtd oto £6L kat o oplovtiog afovag eddrtetal otn ypadikn Thg

MapAoTaon 0To onueio auto.
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o) Na Bpeite to medio oplopol Kol To oUVOAD TLUWV TNG. (Movdbec 06)

B) Na sfetdiosts av undpyouv kot va Bpeite Ta mapakdtw opla:
i lim,_, f(x)
it lim . FEE)
iii.  lim,._q f(x)
iv. lim,_q, f(x)
lim,_q St
fx)
Mo ta Opla Tou 8V UTIAPYXOUV VO CUTLOAOY | OETE TNV QIAVTNOT] OOC.
(Movdbdecg 12)
v) Na Bpeite ta onueia ota omoia n f sv givar cuveyic. Na aitiohoyrceTE TNV anavnon

oac. (Movddec 07)

(Movadeg 10)

(Movadeg 05)
(Movaéeg 03)
(Movadeg 07)



28299

OEMA 2

‘Eotw pia guvaptnon f pe nedio oplopol to A = [—1, 4] kal pe ypadikn napdotacn C; mou

¢daiverat oto mapakdtw oxnpa. Meketwvrag m C

a) va Sikatoloyrioete 6TL opiletal n aviiotpodn cuvdptnon =1 g f,

B) va Bpelte ta onpeia toung tng Ce pe tnv evbeia y = x,
v) va oxeSidoete ™ ypadikr napdotaocn tne 1.

o~

y

28300

OEMA 2

AL

(Movdbeg 8)
(Movabec 8)
(Movdbeg 9)

‘Eotw pwa ouvdptnon f g onoiag n ypadiki mapdotaon Gaivetal oTto mapakdtw oxfpa.

MeAetwvtacg tn ypadikl mapdotacn g f va Bpeite:
a) to nebio oplopol Kat to cUvoho Tipwv g f,

B) g upeg f(—1), f(2) kan f(5),

y) To OALKG pEyLoTo Kal To 0AKG eAdyioto ¢ f, eddoov undpyouy,

&) Tnv Tt tneg cuvBeong fof oto —1.
y
5
4
=f(x
y=f(x) s
2
%
X

-3 -2 -1 0 1 2 3 4
=1
=2

(Movadeg 6)
(Movabecg 6)
(Movabec 7)
(Movdbec 6)



28304
QEMA 2
H ypadiki mapdotaon puag moAvwvupikng cuvaptnong f: R — R, SEpYeTaL anod ta onueia

A(2,2),B(—2,2) ke I'(0, —2). Eotw emiong n ouvaptnon g: R — R pe g(x) = |x|.

a) Na Bpette tg tpec £(2), f(—2) kat f(0). (Movdbdec 8)
B) Na Bpeite g tpég ( gof )(2), ((gof ) (—2) kau ( gof )(0). (Movabec 8)
y) H ypadwn napdotaon tng cuvaptnong f daivetal mapakdtw. Na oxedidoste n ypadikn
noapdotaocn g cuvdptnang gof. (Movaddec 9)
¥
y=f(x)
B(-2.2) A(2,2)
x
r{o,-2)
28477
OEMA 2

Aivovtal ot cuvaptioelC f, g pe f(x) = e¥*2,x € Rkal g(x) = Inx?.
a) Na. Bpeite 1o nedio oplopol g g.
(Movdbec 04)
B) Na Bpeite tnv cuvdptnon gof.
(Movabeg 08)
y) Av g(f(x)) = 6x + 4,x € R 11 va UnoAoyioete To
li 90N C) — mu*x — 4

x—0 X

(Movdbeg 13)



28684

OEMA 3

Aivetal n cuvexng cuvaptnon f: R — R, tétola wote
lirr(l)f(x} =k uck ER
x—

Av grurigov oVt Ot xf (x) = nu2x yia kdBe x € R, 1ot

o) Na anobeifete otL

nu2x

m T2
(Movadeg 04)
B) Na amobeitete otL k = 2.
(Movadeg 09)
y) Na Bpeite to f(0).
(Movabdeg 04)
6) Na eAéyéete tnv aAnBela TOU MOPUKATW LOYUPLOUOU:
e ’f(x) -E:i =—f(x) -f—f—x kovta oto 0 ”
Na S1KaLoAOYTr)OETE TOV LOXUPLOUO Oag.
(Movabeg 08)

29830

OEMA 2

: , V4 -z
Aivovtat ot suvaptioelc f(x) =+9—x" kat g(x) = TR
X

a) Na Bpeite ta nedia oplopol Twv cuvaptioewy f kot g.
(Movabeg 10)
B) Na opioete TIg oUVAPTAOELG:
i g
(Movabeg 7)
J
g

(Movabec 8)



29831

OEMA 2

Alvetain ouvdptnon f:R" — R kain cuvdptnon g(x)= lniix .
+x

a) Na anobeiete 6tL T0 Medio oplopov TG ouvaptnong g eival to dudotnua (-1, 1).

(Movaéec 8)
B) Na Bpeite To nedio oplopov g ouvaptnong fog.
(Movabdec 9)
. y ¢ e +1 . ; :
v) Alvetal otL n ouvaptnon f(x): 7 xeR". Na PBpelte tov TtOMO 1NG
ouvaptnong (f = g)x).
(Movadbecg 8)
29832
OEMA 2
, ; e +1 1-x
Aivetat ot ouvaptioels f(x)=—— Kkat g(x) :Lnl— .
- +x

a) Na anodeifete 6t o nedio oplopol TNE cuvdptnong f eivatto R” kattng g to

duaotnua (-1, 1).

(Movdadbec 8)
B) Na Bpeite to medio oplopol ¢ cuvaptnong fog.

(Movabeg 8)
v) Na Bpeite Tov TUno tng ouvdaptnong (o gl(x).

(Movabeg 9)



29834

OEMA 2
3 5
Aivetat n ouvaptnon f(x)=+9x* +16 — 5 In(8x+1).

o) Na Bpeite to nedlo oplopol ¢ f kaL vo amodeifete OTL elval cuvexrg oto nedio
opLopoU TNnC.

(Movadbeg 8)
B) Na amobeifete 6tL f(0) >0 kot f(1)<0.

(Movabeg 8)
v) Na anobdeifete ot n efiowon f(x)=0 éxel pia touhdyiotov pila oto Sidotnua
(0,1).

(Movabeg 9)

29835
OEMA 2

Alvovtal oL ouvoptAoES f(x) =+ x+1—1 kot g(x)=2—x.

a) Na Bpeite to mebio oplopoU twy guvaptnoswy f Kalg .
(Movdaébec 5)
B) Na amobeifete otLyia x e (—0,3] n (feg)(x) = B,
(Movaébec 10)
v) Na amobeifete otL n ocuvaptnon @(x)=(f°g)(x) eivaL aviotpéPiun Kal va
opiloete tnv avtiotpodod tng.

(Movabec 10)



29838

OEMA 4

Alvetal n ouvexic ouvdptnon f: R — R, yla tv onola yia kdBe x # 0 woyVeL;
3 1
f(x)+ovv=1-xnu—.
X

a) Na amobeifete ot

i lim Hﬂ =0
=0 g, o
(Movadec 4)
ii. lim f(x)=-1.
X+
(Movadec 6)
B) Na amobeifete 6t f(0)=0.
(Movddecg 8)

y) Na amobeifste o1 n efiowon f(x) =0£yxel pia touddywctov pila oto Swdotnua
1

— 400 |.

T

29926

(Movdbdec 7)

OEMA 2

Aivovrtal ol ouvaptioslg f kol g pe f(x) = In(x-2) + 5 yla kaBe x > 2 kal g(x) = 2x-1 ue xe R.

a)
i. Na anobeifete détLn cuvaptnon g sivol avtiotpéipn. (Movaédec 6)
ii. NoBpeite tn ouvaptnon g L. (Movabdeg 7)
B)
i. Nanpoodilopiosts o nedio oplopol Tng cuvaptnongfo g= L (Movaédec 6)

ii. NaBpeite tovtino tngouvaptnongfe g L. (Movabec 6)



31528

OEMA 2
Alvetal n cuvaptnon f(x)zln(l—e"‘) .

a) Na Bpeite To medio oplopol TNC Kal va anmodsifsts OTL avTioTpEdeTaL.

B) Na Bpsite tnv .

31548

OEMA 2

(Movadeg 14)

(Movadecg 11)

Eotw f:R —» R pia cuvdptnon yia ty omoia toxoet | f(x)—2x| < (x—1)’ yia k&Be

xeR.

Na anodeifete OtTL:

@) f(1)=2.

(Movabdeg 10)

B) lirrllf(x):2.

(Movabeg 10)

y)n f eival ouveyxng oto 1.

(Movabdecg 5)

32695
OEMA 2
Atvetal n cuvéaptnon f ue nedio oplopol to [0,+0), GOVOAO TILGV TO [—é,l) KOl

3

J.;+2'

Aivetat enlong n ocuvaptnon g pe medlo oplapol Tto [—%,1), GUVOAO TIHWV TO

wno f(x)=1-

2
[0,+=0) kaLTOMO g(x)= [11+ ZxJ . Me 8eSopévo étLn cuvdptnon [ eivar1-1,
—x

a) Na anodeifete OTLn ouvdptnen g ival n avtictpodn g cuvaptnong.f .
(Movdbeg 12)

B) Na anobeifete du f(x) <0 kat g(x)>0 yia k&Bs x mou aviket oto [0,1).
(Movdbec 06)

y) No anobsifste OtL oL ypadikéC MApaOTACELS C,, C, Twv ouvaptioswy J , g

avtiotoya Sev £XouV KOWA OnpEia.

(Movabec 07)



34024

OEMA 2
, . 1 . . . ,
Aivetau n cuvaptnon f(x)=—-. Xwpig va xpnotponotioete ypadiki napdotacn:
2

a) Na Bpeite
i. Tnv povotovia tng ouvaptnong f .
(Movadec 8)
ii. To cUvoAo TWWV TG cuvaptnong f .
(Movadeg 9)
B) Na amobeifete 6Tl n eubeia ¥ =3 €xeL éva povo kowo onueio pe tnv ypadikn

napdotaon tng f .

(Movadec 8)

35168

OEMA 2

Aivovtat ot ouvaptriosis f, g kat h wote :

f(x) =In(1+e*), g(x) = 2Inx kat h(x) =In(1+x?2).

a) Na Bpelte ta nedia oplopol Twv cuvaptnoswy f kal g. (Movabeg 8)

B) Na opioete tn ouvaptnon fe g. (Movadec 9)

y) Na sstaoste av oL cuvaptrosls f e g kat h eival losc. (Movadec 8)
35170

OEMA 2

Alvovtal ol cuvapthoslg f Kal g WoTe:

f(x) =In(1+ e¥) kat g(x) =2Inx.

a) Na Bpeite ta nebia oplopol Twv cuvaptrioswv f kal g. (Movdadbec 8)

B) Na opioete tn cuvaptnon f +g. (Movadbec 8)

v) Not peAeToeTe T ouvdptnon f + g we¢ mpocg T povotovia. (Movabéeg 9)



35171

OEMA 2
Alvovtal ol ouvaptnoelg g kal h wote :
g(x) =2Inx, x>0 kat h(x) =In(1+x2),xeR.

o) No amodeléete otL :

i. Hovuvaptnoneg sival aviotpePun (Movadeg 5)
X
i. g l(x)= ez, pexel (Movdéec 10)
B) Na opioete tn cuvdptnon h e g~ 1, (Movaéec 10)

36839

OEMA 2

Ito mopakdtw oxfpa Sivovral ol ypadikEs MAPUOTACEL 2 CUVEXWY CUVAPTHOEWY Twv [

kot R, oL omoieg eddntovral tou dfova X'X oto anpeio tou A(6,0).

a) Na Bpeite To nedio oplopol kiBe piag and g ouvaptioeg f kad h. (Movadeg 06)
B) Nt efeTdosTE yia TIoLa ] TTOLEG OO TLC TIHPATTAVL) CUVIPTIOELG:
i. loxvouv ol mpolnoBécelg Tou Bewprpatog Bolzano oto nedio oplopol touc.
(Movdéec 10)
ii.  Maipvouv tnv Tiun 0 o éva e0WTEPLKO onpeio Tov nediov oplopol Touc.

(Movdaéec 09)



23199

OEMA 4

Eotw f: (1, +o0) = R Wia mopaywyioln ocuvaptnon WoTte yla KABs x > 1va LoyUsL
: 1
xf(x)f'(x) = 5 kat fle)=1.

a) No amobeifete 6t n ouvaptnon g(x) = (x) —Inx, x > 1 eival otaBepn kaw va Bpeite Tov tUno

e f.

(Movabecg 9)
‘Eotw f(x)= \/H, x>1.
B) Na amodeifete OtL n euBeia mou Giépxetal and ta onueia A(—e, 0) kal B(e, 1) sdamntetal
otn ypadlkA napactaocn tne f oto B.

(Movabdec 8)

; i . . i i
v) Na amobeifete otL yia kaBe x > 1 LoYUEL —1 <f(x+1)-f(x)<=.
X+ X

(Movabec 8)

23200

OEMA 4
Eotw f: R —» R pa yvnolwg povotovn cuvdptnon Tne onolag n ypadLkn mopiotaon TEUVEL
Tov afova y'y oTo onueio pe TeTayuévn 3 Kal SLEpyeTal anod To onueio AL, In2).
a) Na Bpeite tn povotovia tng.

(Movdbec 5)
B) Na amodsifete OTL yia onolodnmote BTk aplBuo a oYUl

flalna) <f(lna)

(Movadec 7)
y) Na AUoete tnv eflowon f(e"‘1 +Inx) =Iln2.

(Movabdec 6)
8) @swpolpue tn ocuvaptnon gx)=f(x)+(3—In2)x—3,xeR. Na altioAoynoste ylatl n
ouvaptnon g bev avtlotpedetal.

(Movddeg 7)



23210

OEMA 4
Qewpolpe ouvaptnan f:R — R 60o dpopég napaywyiowin oto R KL 0T0 Mapakdiw oxfiua
Sivetan n ypadikn napdaotacn g mapaywyou auvdaptnans f(x).

L 3

Mvwpiloupe ot
« Jim f(x) =+, lim f(x)=—o,
e taaf eival ol TETUNUEVES Twv povadikwy Slo onueiwv ota onoia TEPVEL Tov GEova
x"x n ypadikn napdotacn e napaywyou cuvdptnong f'(x).
o fla)<0 f(B)=0.
s 1 ypadikh napdotacn g f(x) napouoidlel ohikd akpdTato otn Béan Xg.
o) Na peretnBel wg mpog T povotovia kol Ta Tomikd akpotata n f(x).
(Movabec 8)
B) Na amnoéeifete 6n n ebiowon fx) = 0 éxel Tpewg axkpLpug mpaypatikég pilec.
(Movadec 9)
y) Noamodelfets otiyia kdbe x € R, woxvel f(x + 1) — f(x) £ 2.
(Movabdec 8)



23215

OEMA 4
Atvetat ouvapmon f: R — R ya v onola woxVel f(x) =0 yia kdbe xe R.
a) Na amobeifete ot n cuvaptnon f eivou 1-1.
(Movadeg 5)
Atvetat eTurAéov ot
* nouvdptnon f' eival cuvexng,
¢ f(0O)=-1ka f(2)=1.
B) Na amobeifete Ot umdpyel epamtopévn TG ypadikng mapaotaong g f mou sival
napdAAnAn otnv euBela y=x.
(Movadeg 5)
v
i. Na arnobeifete dtLn ouvdptnon f eivat yvnolwg avfouca
(Movddec 4)
ii.Na arntodeifete ot n ypadukr napdotacn e f TEUVELTOV Gfova x'x o€ éva HOvo
onueto pe tetunuévn x, €(0,2).
(Movdbeg 5)
6) Av g eival jua ouvaptnon yia v onola woxVeL 6t g'(x)=—f(x) via kdBe xeR va
anobeifete 6TL N g MAPoUCLATEL OAIkS PEYIOTO OTO X, .

(Movddec 6)

23311

OEMA 4
Oswpolpe opBoywvio Tpiywvo pe dBpolopa kabétwyv mAsupwy oo e 1. Av n pia kdBetn
TAEUPA TOU £XEL UAKOC X , TOTE:
a) Na Bpeite tv cuvaptnon nov ekdpdlet to epfadov Tou Tplywvou cuvaptroeL TOU X Kot
va TNV eETAOETE WG TPOG TA AKPOTATA.

(Movdadecg 06)
B) Na Bpsite tnv cuvdaptnon nou skdpalel tnv UNOTEIVOUGA TOU TPLYWVOU CUVAPTICEL TOU X
KalL vo TNV eEETACETE WCE TIPOC TO AKPOTATO.

(Movabeg 07)

y) Na anodeifete ot n péylotn T tou Udoug v MoU AVTLOTOLXEL OTNV UNtoTElVOUOX TOU TPL-
. b 2, 1
ywvou elval lon pe T ,oTav x = 7

(Movabeg 07)

8) Av 6 n ofela ywvia ntov Bploketal amévavtl anod tnv mAeupd x, va Ppeite to puBuod peta-
1
BoAng tng 8 tn ypovikr oTiyur ty katd tnv onola x(ty) = i bebopévou OTL N MAELPA X au-

favetal pe otabepo pubuo 0,1 m/sec.

(Movabec 05)



23312

OEMA 4
Atvetal n ouvaptnon f oplopévn oto [—2, 2] tétola wote:
f ouvexnig oto [—2, 2], 8Vo dopég mapaywyiown oto (—2,2) kat
F2(x) = 2f(x) + x2 — 3 = 0, yua k&Be x [—2, 2].
a) Na anodeifete otL n cuvaptnon [ 6ev €xeL onpela kaumnic.
(Movdsec 08)
B)AvF(0) =3,
i. Noamodeigete ot (f (x) — 1)% = 4 — x?, yuat k&Be x €[—2, 2] KoL KATdTWY OTL
fx)=1+vV4—x2, xe[-2,2].
(Movadeg 09)
ii. Noa Bpeite ta ohwkd akpodtata g f kal ot ouvéxela va AUoete tnv efiowon
f(x) = ovvx.

(Movabeg 08)

23375
OEMA 4

Aivetal n ouvaptnon f(x)= |1"|(\f)(2 +1- x) , XeR.

1
x+1

a) Na anobdewyOel otLya kabe x e R eival f'(x)=—

(Movabec 06)
B) Adou mpwta SikaoAoynoete OtTL n ocuvaptnon f avtlotpedetal, va anmodewkdel otL to
nedio oplopou g aviiotpodng eivarto R .
(Movabec 13)
v) Na AuBei n aviowon f (X +f(x)) >x,xeR,

(Movabec 06)



23376

OEMA 4

Aivovtal oL CUVaPTNOELS:
. f(x]zﬁ—x, xeR kat
e g(x)=Inx,xe(0,+x0).
Av yvwpiloupe ot n ypadikr napdotacn g f PBpioketal ndvw and tov afova x'x yua
kaBe x € R, tote:
o) Na npooblopioste tn cuvaptnon h=geo f.
(Movadbec 07)
B) No. amobeifete otL:
i. nouvaptnon h elval epuron.
(Movabeg 04)
ii. nouvaptnon h elvad “1-1”.

(Movabdec 06)

y) Na AuBei n e€iowon h(x—1)+ h[lnl)o, x>0.
X

(Movabdeg 08)



23530

QEMA 2
Ito napakdtw oynpa Slvetal n ypadikn napdotacn Wag napaywylolpne oto R ouvaptnonc
F(x) yra v omoia ywwpilouvpe ta ££nc:
* gro onpelo A(—1, f(—1)) tng vpadwric napdotaong tng f éxel oyediacbel n
edamropévn evBeia (£), n onola StEpyetal amd TNy apyr Twy afovwy.

* neuBeia ¥y = x elval actpwen g ypadiknc napdotaong tne f(x) oto +oo.

]

o) Av yvwpilouvpe ot f(—1) = e — 1, va anodeifete ot to f'(—1) = 1 — e ko va Bpeite v

efiowon g edamtapévne (£).

(Movdabeg 9)
B) No amobeifete oL lim ({-(—xl) =1kal lim (f(x)—x)=0
x—++oo x x—dtoo "
(Mowvabeg 8)
g : xf(x)—x"
¥} Na unohoyioete to xl_l]t_']_'lw TR

(Movdbec 8)



23531

OEMA 4
Alvetol n cuvaptnon f(x) = e* — Inx — 3.
a) Na anodeifete 6t n f elval kuptr oto (0, +90).
(Movddeg 6)
B) Na anobeifete ot n f(x) napoucidlel Bon ohkou ghayiotou o€ kamowo x, € (0,1) pe
fxy) < 0.
(Movabdec 10)

v) No unohoyioete To xll_ggo F0)—flaxg)’

(Movabeg 9)
23937

OEMA 2
Alvetal n ouvaptnon f(x) =x*+x-1, xR
a) Na anobeifete otun cuvaptnon f eival yvnoiwg avfovod.

(Movaéeg 08)
B) Na Bpeite To cUVOAD TIHWV TNC f.

(Mova&ec 08)

v) Na Bpeite tnv elowon tng edpamtopévng tTne ypadLkhg MapdoTaon TG cuvAapTnong f, oTo

onueio tng A(1,£(1)).

(Movadeg 09)

24283

OEMA 2
Aivetal n ouvaptnon
f(x){ X -3, avxe[-1,2]
| ox-1, avxe(2,5]
a) Na anobeifete 1L n cuvdptnon f eival cuvexig.
(Movabeg 10)
B) Na amobeitete OtLn cuvaptnon f dev elval napaywyloyn ot Béon x, =2.
(Movdbec 09)
v) Na efetdoete moleg and tic unoBéoelg Tou Bewprpatog PEONG TLHAG, LKOVOTIOLEL N
ouvaptnon f oto didotnua [—1,5] i

(Movdbeg 06)



24579

OEMA 4
Alvetat ouvaptnon f:(0,+w) —» R, pe o f(x) = 2Inx — x.
a)

i.  No HeAeTAOETE TNV GUVAPTNON WE TTPOG TNV LoOVOoTovia TNC.

(Movabeg 07)
ii. Na Bpeite to cUvolo TLLWY TNG TUVAPTNONC.
(Movabeg 07)
iii. No Bpeite Ta GKPOTATA TNC CUVAPTNONG.
(Movabeg 04)
B) Na Bpeite to mArj0og twv pilwv tne efiowonce f(x) = k, k € R
(Movabeg 07)
24587
OEMA 4

Alvetal n ouvaptnon f:(0,4+) - R, pe o f(x) = 2Inx — x koL n gvBeia e:y = x.
'vwpifoupe ot n amdotoon evoc onueiou M(xg,¥e) TNC ypadikic mapdotaonc g
ouvdptnong f and v euBeia £, eivat d(M, £) = V2 |x — Inx,).

a) Na anobeifete 0t n andotaon tou onueiou M(xg, V) TN Ypadikng mapdotaong Tng

ouvdptnong f and v evBeia &: y = x, elvar d(M, £) = V2 (x4 — Inx,).

(Movadecg 05)
B)
i.  Na PBpeite to onpeio g Cr, 10 ONOLO QEXEL TNV EAGXLOTN amdoTAoN arno v eubeia
£
(Movabeg 12)
ii.  Na Bpeite tnv eAdyLotn andotaon.
(Movabec 03)

y) Na Bpeite 1o onueio tng C; oto onoio n edarntopévn tng eival mapadndn pe tnv eubeia
V = X KOL 0T cuveEXela va Bpeite tnv ekiowon tng edamropevnc.

(Movadec 05)



24755

OEMA 2
1-75 v 20
Alvetal n ouvaptnon f(x) = x , N ornoia eivat cuvexig oto R.
a, x=0

a) Na anodeifete o1t o =0.

(Movabecg 10)
B) Nat amobeiete ot f'(0)=0.

(Movabeg 10)
y) Na ypduipete tnv e€iowon tng epamntopevng tng C, oto onpeio (0, 7(0)).

(Movabeg 5)

24756
OEMA 2
) . _ B ) . )
Eotw ouvaptnon f:K >R pe f(0)=0 kol ywa tv onoia oyveL 0Tl lu_}g =2,
X X
o) Na arodeifete o f(0)=2.
(Movdbdec 9)
B) Na Bpeite to lin"OLf(x) N
(Movabdec 8)
v) Na Bpeite to lim S(x) .
x—0 q)”x
(Movabec 8)
24757
OEMA 2

‘Eotw ouvdaptnon f mapaywyiowpn oto [R. H epamtopévn tng C, oto onpelo g
A(0,1) oxnuariZel pe tov xx' ywvia 45°.
a) Na antodeifete ot f'(0)=1.
(Movabdecg 8)
B) Na ypawete v e&iowon g edparttopevng tng €, oto onpeio tng A(0,1).
(Movabdeg 8)

y) Na anobeifete on £1_13

f@-1_|
=21

(Movabdeg 9)



24759

OEMA 4
‘Eotw ouvdptnon f:R — R mapaywyiolun, yia Ty onoia wx0el f(x)=x? —x+1

Vi KdBs xe B,

a)
i. Na umtohayioete o }3}2@ .
(Movabec 4)
ii. Na anodeiéete 6tLn ouvdptnon f Sev EYEL AGUUTTTWTEC.
(Movabecg 6)
iii. No amodei§ete ot f(x) = % yla kabe xe .
(Movdbdeg 5)
B) Av enumdéov (1) =1 kat f[%] :S va arodeifete ot
—
i, f [E): 0.
(Movabecg 5)
ii.n f Gev elval kolkn.
(Movabecg 5)

24760

OEMA 4

Alvetat n ouvapmon f(x)=e —Inx—Ax, x>0 omou AeR. Av Loxlet

e—A=¢€"—1-Ae,va anobeifete OTL :
a)n f eivat kuptn.

(Movadeg 6)
B) untapxeL akpPog éva x, € (l,e) pe f(x,)=0.

(Movadec 6)
y)yiatnv /7’ oxdouv oL unoBéaclg Tou Bewpratog Bolzano oto [Le].

(Movabec 6)
&) n f mapouoldlel oAkd akpdTaTo OTO X, Tou lvatto e*(1-x,)+1-Inx, .

(Movabec 7)



25124

OEMA 2
Aivetal n ouvdpmon: flx/=—x*,x e |-,0.
a) Na arnodeifete 6tun [ eival yvnoiwg gBivouoa.

(Movabdeg 9)
B) Na amnodeifete o1l n [ avrioTpépetal Kal va Ppeite To nedio oplopol TG avTioTpopng
ouvapIMong.

(Movabdeg 9)
y) Na Bpette tov tUrno mg avtiotpogng ouvaptnong f .

(Movabdec 7)

25745

OEMA 4

Atvetar cuvaptnon f:[0,2] >R n omoia slval cuvexrg oto [0,2], 6U0 dopég
napaywyiown oto (0,2) kat woxvouv f(1) =1, f'(1)=0, f(0)= f(2)ka

(') + f(x)- f"(x) <0, yla kdbe x € (0,2)
a) Na anobeiete otL:
i. f(x)#0 ywakabe xe(0,2).
(Movaddeg 5)
i. f(x)>0 ywakabe xe(0,2).
(Movabec 5)
B) Na peletriogte TNV /' wg IPog tnv KUPTOTNTO KAL TA ONUEL KOUUITNG,
(Movddeg 7)
y) Na peletioete v f wg mpog Tnv povotovia kot vo Bpeite Tig B€0elg Twy
OKPOTATWV.

(Movabec 8)



25257

OEMA 4

Zto duthavo oxnua daivetol eva mapdbupo To
omnoio anotekeital ano to opBoywvio BI'AE ko
10 wwookehEg Tpiywvo ABE. Eivar AP=0,8m,
BE=16m, AM=xm, BI'=1m. To opato
Katw pépoc KA piag nAektpokivntng oltag,
katefaivel mapdAhnia npog Tnv apyikn g Bon
HZ, pe otabepd pubud, wote o M va
Slaypddel to =uBUYpAMHO THUAMO AN (e

AM=0). Av E=E(x) eivar 1o epBado tou

napabupou mou KAAUTTEL ) olta, TOTE:

o) Nao anodeifete oty to eppado E, woylel

(Movabeg 08)

B) Na amobeifete otL 0 pubuoc petaPfolnc tou epPfadol E wg npog x, otav ng m,
4 a8
sivatioocpe E'l = |== m*/m.
Hy
{Movabeg 09)
y) Na Bpeite 1o puBud petaPoric tou epfadol E we mpocg tov xpdvo t, Tn xpovikn
OTIYWY YL TNV oToia WoXUeEL X = % m, av Sivetal emumiéov ot x'(t) = 0,08 m/s ya

kaBe t=0.

{Movdabec 08)



25234

QEMA 2
GewpolpEe TNy napaywyiowwn ocuvdaptnon f: [a, +00) — R kai tnv ouvaptnon
glx) = %x = 25, x E R. O ypadikéc napaotdoels G, £, twv ouvaptmoswy f, g avtiotoya,
daivovtal oto mapukdTw oyfpo. MNvwpiloups ot
* oL Gy, C; Tépvovtal oto onueio A(1,0).
* 1 C; SiEpXETOL OO TNV ap)T| Twy afovwy.

® G Bev éxel dMa kowd onpela pe tov dfova x'x extdg and ta onpeia @ kat 4.

t

u

o . 1
a) Na unohoyicete 1o lim —.

x—=1- g(x)
(Movdbeg 8)
B) Av eivae lin%% = 1, va unoAoyioste 1o f(0).
x—
(Movabec 8)
. i 202
¥) N unohoyioete 1o xll,r,},‘_ P

(Movdbeg 9)



25748

OEMA 2
‘Eotw f ouvdptnon oplopévn oto R Tng omolog n ypadlkn moapdotacn €XeL Ty

gubela (£): ¥y =3x—2 mMAGyLo AOUUMTWTN oTo +00 . Na Bpeite ta mopakdtw opla:

a) lm f® kot lim (f(x)—3x).
x I—+0

X+

(Movadec 8)
B) lim f(x).

(Movaéecg 8)
iy B LR

= xf (x) —3x°
(Movaéeg 9)
25761

OEMA 2

Aivetal n suvdaptnon f(x)=x(lnx —1)+1,x>0.
a) Not TV HEAETACETE WE TIPOG T LOVOTOVIA KAl T AKpOTaTA.

(Movabeg 13)
B) Na Aboste Tnv efiowon xInx+1=x.

(Movadbec 12)

25762
GEMA 2
. . —x*+x, x<0
Aivetal n cuvaptnon f(x) = .
nux, x>0

a) No artodsifete ot ival ouvexng oto x, =0.
(Movdbec 8)
B) Na anodeifete otun f eivat mapaywyiown oto x, =0 kat f'(0)=1.
(Movadeg 10)
v) Na Bpseite Tnv e€iowon ¢ edamtopévng e ypadlknc mapactaonc e f oto onpeio tng
0(0, 0).

(Movabeg 7)



25764

OEMA 2

In(x+1),x=0

3

Aivetal n cuvaptnon f(x) = 5
X, x<0

a) Na efetaoete av ival cuveyrg oto x, =0.
(Movabdeg 12)

B) Na anodsifste ot n f sivat yvnoiwg atfouvoa oto K.

(Movadec 13)

26366

OEMA 2

Ito noapakdtw oxnuoa dlvetal n ypadiki mapdotacn g napaywyou fpag
nmoAuwvupkig ouvdaptnang f tpitou BaBuoy n omola eival oplopevn oto kKAELOTO
Suaotnpa [0,4].

o) Mowa eival n kAion g f oo x, = 2;

(Movabeg 06)
B) Na amob8eitete 6t n f eival yvnoiwe aléovoa oto [0,3].

(Movadeg 08)
y) Na ouykpivets toug apiBpoic f(1) ka f(2).

(Movabec 06)
&) Na unohoyioete 1o oAokArpwpa f; f(x)dx.

(Movadeg 05)

=




26605

OEMA 4

Aivetat ouvexng cuvaptnon f: R — R yia tnv onola toxtouv :
o f2(x)-5=x%yakdbexec R
. f(2)=3

o) Na anodeifste otL:

i. f(x)#0ywakafexe R. (Movadec 4)
i. f(x)=vx?2+ 5ywkdbex e R (Movaéeg 5)

B) Aivetaln ouvdptnon g pe g(x) = x%— ouvx, pe x € R. Na anobeiete otu
i. Houvaptnon g eivat yvnolwg ¢pBivovca oto didotnpa (-ce, 0] kat yvnoiwg alvfovoa
oto Siaotnpa [0, o). (Movadecg 7)
ii. Heflowon f?(x) =5+ ouvx éxeL okpLBuwg Suo pilec, avtiBeteg petaf Toug, oL onoleg

avnkouv oto daotnua (-1m,m).

(Movadec 9)
26630
OEMA 2
Alvetal n cuvaptnon
e* ,avx<0
f(x)=11 ,avx=0
OUVX ,avx>0
a) Na aradeifete ot n cuvaptnon f va eivat cuvexng oto xg= 0.
(Movaéeg 9)
B) Na e€etdioete av n ouvdptnon f sival napaywyioyin oto xp= 0.
(Movabec 9)

v) Na Bpeite v e€iowon tng epantouévng, tng ypadiknig mopdotaong Tng / oto

ONUELO TNG HE TETUNHEVN X = g

(Movabec 7)



26633

OEMA 4

Me oguppatomieypa phikoug 400 petpwyv, EXoups mepldpdiel pia mepLOXn oXAHATOC
opBoywviou, and g tpeic mMAsupéc Tne, OnMwe GalveETOl OTo MapakdTw oyfue. H
TETOPTN MAEUPA, HE UNKOC X METpa, Eival evBuypoppopévn Katd prikog tne oxene
EVOC TIOTaMOL.

o) Na anobeifete Ot to epPado Tne nepubpayEVIC MEPLOXAC CUVAPTHTEL TOU HIKOUC

x, SlveTal amo Tov TUTo: E{x)zZG'Dx—%xl ue 0<x <400,

(Movabec 8)

B) No umoAayicete Tiv Tr] Tou X, yua tnv onoia 1o epfabdo Eix) tne nepudpoypévnc
MEPLOXNG YIVETOL PEYLOTO.

(Movabeg 7)
v) No unohoyioste Tn péylotn Tipn Tou epfadol E(x) g nepidpayuivng MEPLOYAC.

(Movabeg 5)
§) O ldoovag woyuplletal OTL UNGpyEL povasikn TULR ToU X, TIOU QVrjkeL oto Slaotnua
(0, 200) yuwx tnv onmoia 1o euPfadd tng nepubpayuevne mepoyng, woltat pe 300w
TETpaywvikd pétpa. Eivar ohnBric i dreubnic o wyupopog tou ldoova; Na
ciTLOAOYNGETE TNV QIAVTN O O,

(Movabec 5)




26707

OEMA 2
Ito nmopokdtw oynpoe divetal n ypadikr mopdotacn g mopaywyou fpag
nohvwvupilkng ouvaptnang [ tpitou BaBpou n onoia sival opopévn oto kKAEwOTO
Suaotnua [0,5].
o) Moteg eival ol pilec g efloweng f'(x) = 0;

(Movabeg 06)
B) Na amedeitete ot n f eivar yvnolwg $Bivousa oto [0,3] ko yvnolwe avfouca ato
[3,5].

(Movabec 10)
v) No Bpeite to eibog akpotartou mou nopoucidlel n f oto x, = 3. Na armohoyrosts
TNV QIavInon oo,

(Movabec 09)

-

-2




26712

OEMA 2
Ito moapokatw oynpa bdlvoviolr ou ypadikeC NMOPOOTACEL, MIOC TIOAUWVUHLKNG
ouviptrjong f tpitou BaBpou, n onola elval oplopévn oto khewto Suaotnpa [0,4],
KOl TNG mopaywyou g, .
o) Nat Bpeite tnv khlon tng ouvaptnone f oto x, = 2.
(Maovdbec 06)
B} Na Bpeite tnv efiowon g edantopévng (£) ™ ypadkng napdotaang tng [ oo
x, = 2.
(Movdbec 10)
v} Noa umohoyicete ™ ywvia mou oxnuartiler n suBeia (&) pe tov dfova x'x.
(Movibec 09)

L

1 Cf-
X
B4 1 b 3 4 o<
l
=] #=——pmm————— !
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26736

BEMA 2
Ito mapoxitw oyfpo Slveton n ypodukn maphotaon g mopoywyou fog
mokuvwvepikng ouvaptneng f tpitou PaBuod n onoia Eival opuopsvn ato kKAELOTO
tudornue [—1,5].
o) Av n kopudn tng napafolng Tng ypadeng Tapaotoons g napaywyou [ Eival
1o anpelo A(Z, —1), pe ™ fonbewn tou oynporos va anobeifete omen f eivon koikn
oto [—1,2] kon kuprn oto [2,5].

[Movabeg 10)
) Mo sivan i kdon g [ oo x, = 2;

(Movabeg 06)
v} Av emmhgow wiguel om 3f(2) — 1 = 0, va Bpeite v efiowon g egamtopsvng

NG ypadiknc napdotacns T ouvaptnang f ato onpeio g pE TeTUnpEn x, = Z,

[(Movabec 09)
u
[
2
1
k4
1 o r a ¥
= I
27082
OEMA 2
Alvetal n cuvaptnon
fx)=(x—-1)*-3x, xeR
a) Na Bpeite ta Slactipata povotoviag tng f.
(Movadeg 09)

B) Na amobeifete otL To cUvoAo Tpwv tng f oto Swaotnua [2,+0) eival to
Sdaotnua [—5, +).

(Movadec 09)
y) Na amobeifete ot n efiowon f(x) = 0 €xeL wa akplpuwg mpaypatkn pila oto
Sudotnpa [2, +o0).

(Movadec 07)



27084

OEMA 2

Alvetal n ouvaptnon
1
flx) = x+;, x € (0,4c0)

o) Na Bpeite ta Slaotrpara povotoviag Kot ta akpotoata e f.

(Movaédec 10)
B) Na armobei§ete otLn f elval kuptn.

(Movaseg 07)
y) Na amobeitete ot n eubeia y = x eivol aolumTwtn ™G ypadikng mapaotacns
™™g ouvaptnong f oto +co.

(Movasec 08)
27092

QEMA 4
Ito napakdatw oynuae Sivetot n ypadikn noapdotaon g napaywyou fpuag
noAuwvu ki auvaptnonc f tpltou BaBpod.
o) Me ) Porfew Tou oxfpoTog, va HEAETAGETE T ouvdptnon [ we mpog TN
povatovio.

(Mowvddec 06)
B) Av n ypadukn napactacn e f BEpxetal ano ta onueia A(0-1) ke B(3,2), tote
va Bpelte e akpotata g f.

(Movadeg 04)
y) Na mpocbiopioete tov tumo g f

{MovaBeg 08)
&) Na Bpeite o mAnBog pulwv tne eflowong f(x) = a,a € B, oto didornpa (0,3).

[Mowvabeg 07)

- 1% 1 2 q

T




27315

OEMA 2

Alvetal n ouvdptnon f(x)= LUe a € R.

ax* -4, av x=2

a) Na Bpeite ta mheupkd opla tng f oto Xp =2, dnhadn ta lim,.,- f(x) kailim, _,+ f(x).
(Movadeg 12)
B) Na Bpeite TNV TIUA TOU @, WOTE N CUVAPTNGN f va elval GUVEXAG OTO Xy =2.
(Movadec 07)

y) Av o = 2, va Ppeite 0mou opileTal TNV mapaywyo Tng cuvaptnang f. (Movadec 06)

27319

OEMA 4
Alvetaln cuvaptnon fue f(x) = (x — 2)e™ + (x — 1)Inx, xe(0, +x<)
a) Na anodeifete otL n ypadikn napactacn g f téuvel Tov afova X'x o€ £va TOUAAQYLOTOV
ONUEio Ye TETUNUEVN X 0T Slaotnua (1,2).

(Movadec 05)
B) Na Bpeits tnv mapaywyo cuvaptnan f' (Mov. 3) kat va anodesifste Ot uMAp)EL
povadikd onueio NG ypadikng mapdotacng e f OTo omnoio n shamntopévn Tng sivat
optZovtia (Mov. 8)

(Movadec 11)
y) Evag padntc oxediace oe £va Aoylouiko tn ypadikn napactacn g [ kal Slanictwos
OTL N ypadKA TNE MAPAOTOON TEUVEL TOV X' X OTO GNILELD Xp TOU @) EpWTALOTOS AN KoL O
€vo akopn onpeio. BonBriote to pabntr va anodeifel ot npdypatin G TEUVEL TOV déova
X'x og 600 akplBwc onpueia.

(Movabdec 09)



27320

OEMA 4
Ito mapakdTw oxripa Sivetal oto (0,+ ) n ypadiki napdotacn g napaywyou [ ag
ouvdptnong f pe nedio opwopod to (0,+ o). Alvetan eniong ot n f' elvaw ouvexrg kot

yvnoiwg avéovoa cuvaptnon oto (0,+ o) pe lim_,, f'(x) = +oo.

Cy

A(1,0)

a) Na Bpeite Ta Staotrpara povotoviag Kot Ta TOTIKE aKkpoTata Trg cuvdptnong f.
(Movddeg 09)

B) Evag padntic woxvpiletal otL

1%: «H ypadwr napdotacn e f Séxetar opioviia ebantopévn oto onpeio pe TeTunpévn

1».

2% «Ymapxer povabikd ke(0,+00) tétowo, wore o ouvisAeotic Sievbuvong g

edarropévng tng Cr oto onpelo M(k, f(k)) va woolta pe 2».

Moloi anod Toug mapamdvw wWwyupwopolc tou pabn eival owotoi; Na Sikawohoyroete Tig

ATOVTAOELS OO, (Movdbeg 10)

y) Tu prmopovpe va moUps ywa v kuptotnta g f oto medio oplopold g Na

Skarohoyrjoete v OMoW ANAVIN oI oag. (Movdbeg 06)
27455
OEMA 4
=1, x<2
Aivovtal oL ouvaptioeis fr R — R ue f(x) = 1 Kol
pricets f pe f(x) {ex—z_zszz

g R={2} > R pe g(x) =— %xz +2x-3
a) Na peAetioste wg mpog tn povotovia:

i. 1t ouvaptnon f kaiva anobeifete OtL f(x) = —1 yia kdBe x € R.

ii. Tnouvaptnon g Kalva Bpelte To GUVOAO TUAWY TNG.

(Movdbeg 14)
B) Na Sukatodoynoete yati n ypadikn napactacn tng f Bploketal mavw amno tn ypadikn
TAPACTOON TN g VLo KABe X # 2. (Movédbec 04)
y) Alvetal o LloYupLopog:
«Av f(x) > g(x) Kovtd oo X, Tote Kawlim,,. f(x) > lim,,, g(x).»

Na e€stdoste av sival aAnBdric i YPeudng 0 Mapanavw WOXUPLOWOS Kal va SLKaloAoyroete
TNV QIAvVTNor| oag.

(Movaéeg 07)



27667

OQEMA 4

2
Aivetaw n ouvaptnen f(x)=e" + x? +2023,xeR.

a) Na anobeifete otL:

i. nouvaptnon f sivalkupt oto R.

(Movdbeg 05)

ii. TtooUvolo Tipwv NG f' eivatto R.

(Movabec 06)

B) No amobeifete OTL yLa TG SLAPOPEC TIHEC TOU MpoyHaTikol aplBpol ¢, n efiowon

e" +x=a é&xeLpovadiki pila p.

(Movadec 05)

v) Na anodeifete OTL yia TIC S1APOPEC TIHES TOU MpayUatikol aplBuol &, n cuvaptnan

g(x)=ax—f(x) pe xe R, éxeL péyworn wud v of '(p)—f(p)-

(Movadec 09)

28302

OEMA 2
Eotw f: R = R pa napaywyiown ocuvdptnon pe £ (0) = —2 kau f(0) = 0. Eotw emniong ot
cuvaptrioeg g: R — R pe g(x) = —x kargof : R - R.

a) Na Bpeite Tnv Tpd ( gof )(0). (Movddec 6)
B) Na Bpeite tnv napaywyo g'(—2). (Movdbeg 6)
y) Na Bpeite tnv napdywyo tng gof oto x, = 0. (Movadecg 6)

8) Na Bpeite tnv eflowon tng edamntopévng e ypadikig mapdotaocng tne gof oto onuelo pe

TeTUNpévn X, = 0. (Movadeg 7)
28314
OEMA 4
L
Aivetal n ouvexng ouvdptnon f: [1, +0) — R pe f(x) = {e}"‘“- x>1 1eR.
0,x=1
o) Na anobeifete 0TLA = —1.. (Movabec 6)
B) Na Ppeite, omou opiletay, TNV napdaywyo tng f. (Movabec 8)
y) Na pedetrioete tnv f wg mpog ) pLovotovia KoL Ta akpOTaTa. (Movabeg 6)

5) Na Bpeite to auvolo tipwv tne f. (Movabec 5)



28337

OEMA 4
Eotw f: K — R pla napaywyiown cuvaptnon. H ypadwn napdotacn C tng napaywyou f',
givon oL 600 nusuBeieg mou ¢aivovial oTo MOPaKATW oxfHa. AUTEG EXOuvV Kown apxn 1o

onueio A(0, —2) kai SiEpyovral n pia and te anyeio B(1, 2) kaun @hn anoto I'(—1,2).

a) Ne Bpeite ta onueia topnc e C pe tov dfova x'x. (Movdabdecg b)
B) Na pehetrioete tn ouvaptnon f wg mpog Tn povotovia. (Movabec 6)
¥) Na mpoabiopiosts Tig BEosig kot o £ibog Twv Tomkwy akpotdtwy g {Movabeg 6)

6) Eotw ot n ypadikn napdotaon e f Siépyxetal and to onueio A(1,0). Na anobeifete ot n

guBeia AA sdantetaltng ypadikrc napaotaong g £ (Movabeg 7)
Y
B(1, 2)
0 X
A0, -2)
28340
OEMA 4
‘Eotw pa ouvdptnon f: (—o0,0) = R n onoia sival napaywyiown oto X, = —1 kai n

ouvdptnon g: R—->R pe g(x) = —x+ 1. Alvetar ot n edantopévn ¢ ypadikig
napdotaong g f oto onpeio A(—1,f(—1)), éxeLefiowon y = g(x).

a) Na Bpeite to f(—1) katto f'(—1). (Movaéecg 5)
B) Na Bpeite:
i. Tomedio oplopol Twv cuvapthoswy fog kat gof, (Movaddec 6)
i. T mapaywyoug (fog)'(2) kar (gof)'(—1). (Movdidec 8)

v) Na anobeifete otL n edamntopevn g Ceog 0TO ONUEiD TNG HE TETUNHEVN X; = 2 KaL N

epamntouévn TG Cgop OTO ONELO TNG PE TETUNUEVN X = —1, TauTilovTal. (Movabec 6)



28342

OEMA 4
210 mopakdTw oyna to opBoywvio ABTA €xel Tic kopudég A Kol A mdvw otov dfova x'x Kat

T kopudég B kat T’ mavw oTig ypadkéc TapaoTaoels Twv ouvaptrioewy f(x) = e* , x < 1
Kat g(x) :% , X = 1, avtiotowya. Eotw Aa, 0) pe a < 1.

a) Na anobeifete ot

i. ntetunpévn tne kopudnc A elvarx, = el 7%, (Movdbec 6)
ii. ToepBadov tou opBoywviou ABTA eivat E(a) = e — ae®, o < 1. (Movadeg 6)
B) Na Bpeite t péyiotn T tou epBadou tou opBoywviov ABTA . (Movabdecg 7)

y) Na efetdoete av umdpyouv Kol TTOOEG TLUEC TOU @, yla T omoieg to epPfadov tou

opBoywviou ABT'A yivetal ico pe 1. (Movabec 6)
y
I
:
: e
p=e/ | NV=;z
I
B | r
I
i
I
I
I
:
I
4 X
x' Ol Aw@o) 1 A




28532

OEMA £

Evag avbpag PpiokeTtol oTo onuelo A o kukhikg Apvne aktivag 1 Km ko BeheL va drdosl
oto anueio B g Apvng wote n AB va elval Sudpetpog tou kikhou. DEAEL va Ta katadépsl
ouvbudioviac Slo eldn kwvhoewv: va kwnndathosl apykd pe Pdpra katd phikog tou
euBuypdppou tunparog AP éyovrog taxitnta 3 Km/h kou ot oUVEXELR TRPEXOVTAS VW
oty kukhikr) nepubépela kata prAkos tou tofou PB pe tayttra &6 Km/h.

Eotw &1L N petaPhnt vwvia PAB elval 8 rad.

a) Na anodeifete on1 (AP) = 2o0v8 kou &1 o ouvohwkde ypdvoe nou Ba ypewaotel o dvbpoc
VL0 VL KEVEL TR LETdBaon and 1o A ato B eivan f(8) = i A(Z2omf+6),0<8 < I—;
(Movibec 8)

B} N Bpelte v T e ywviag & yua v onmole o guvolkog ypovoc petafoonc yviverol
HEYLOTOC.
(Mowvdbec 10)

vl Na anodeifere ot obvelo npwv tne ouvaptnone (6 elvac ((ﬂ E)) = (E ; %E].

(Mowviabec 7)

Aivovtol: 1o pikoc 5 evac tokou mou avTiotowel os emikevipn ywvia x rad of KOKAD akTivoe
R, elvar 5 = x+ R ko o1 {anootaon) = (ypovoc) x (taydone).



28534

OEMA 4

@£loupe va KaTaoKEVdoou e Eva mapdBupo oe pia ekkAnoia, To onolo va amoteAeital ano
evav nuikukAwo dioko kat and eva opBoywvio, OTwe Seiyvel To Mapaxkdtw oxnua. H guvolikn
mepiLeTpog Tou TepaBupou BEhoupe va eival otaBepn ion pe 4 M, adha to cuvohkod epfado
Tou mapaBipou va elval To peyalltepo Suvatd. Eotw OTL n aktiva Tou nukukAiov elval
(AK) = x m kat to Oog Tou opBoywviou eival (AA) = ¥y m. OvopdZovpe E(x) To guvohikod

eppadov tou mapabupou.

Y
r Clp
{ ! e P it s
a) No anodeifete 6Ty = ——=-x + 2 kat E(x) — X%+ ek € (ﬁ, mz).
(Movabeg 8)
B) Na Bpeite tnv péylotn Tiun tou cuvohikot epfadol Tou napablpou.
(Movadec 9)

y) Ovopddoupe X, TNV TLUA TOU X Tou peyloTomolel To epfadov E(x) kot E(x,) to péyloto

. , ’ In(E(x))
eppado. Na unoloyloete To ,}E& e

(Movabeg 8)



28685

BEMA 4

o) Na anodeifete o1 n eflowon e + xe™ = 3e?, x € (0, +o0) £xet povadikn pila v x = 2.
(Movabeg 08)

B) Eva kwwnto M fexwva anod to onueio N{0,1) kot Kweltal Kotd pAKOG NG Kopnuving

¥y = €%, x = 0 £101 WOTE 1] TETUNPEVN ToU va auédvetal pe puBpo Zem/sec.

y=ée

Mz, y)

R— o X
( Az, 0)

i. Na amobeifete ou 1o epfadbdv E tov  tpwywvou  OAM,  dnow
2(0,0), A(x, 0) o M(x, y) eival E(x) = %xe”, x = 0.
(Movadbeg 07)
ii. Na Ppeits n Bon ToU KWNTOU, Tr YPOVIKY OTWMN £y, KOTd v omoia o puBpog
petaforic tou epBadol E eival 3e?em? fsec.

(Movaébeg 10)



29130

OEMA 4
Alvetaw n ouvdptnon f(x)=xnux, xcR.

a) Na anobeifete otu:

i. HeuvBela y=x epdmretaitng €, oto onpeio A[gf[gﬂ

(Movadec 04)

il. H C, éxeL dnepa kowd onuela pe v epanropévn g y=x Ta onola kot va
TpocbioploeTe.

(Movadeg 06)

B) Na ™ ouvaptnen g:R > R wxiel g(x)-x :In[1+e—1~], yla kabe x e R . Na anobeifete

otu
i. Hy=x givaw aobpmwn g €, oto +<0.
(Movabec 05)

ii. Zro Sudotnpa (0,+9), n C, Bploketat mévw amd v y =x.
(Mova&eg 04)

v) Na amobeifete 6t oto Sidotnpa (0,+%) n ypadikr Tapdotacn g cuvdptnong g Tou
epwtripatoc (B) Bploketal navw amd ) ypadikn mapdotacn g f.

(Movadeg 06)

29149

GEMA 4

x o _x
Bivetain cuvaptnon g:[-96,96] >R e g(x)=e* +e *.

o) Not uEASTACETE T oUVAPTNON g WCE TPOE TN HOVOTOVIA KoL TO aKpOTaTa.

{Movddeg 12)

B) Av o> 0 ka f(x)=2a[g(96)-g(x)], x=[-96,96] tére:

i.  Naamobeifete o1 f(x) >0, yia kdBe x=(—96,96).

{Movabec 06)

ii. Na mpoodlopioete Tov aplBud « otav emmAéov, sival yvwotd OTL 1 ypadikn

TOPAOoTHC TNG ouvaptnons f, Onwe GaiveTal oTo MOPUKATW OYrHa, TIOPLOTAVEL TV

aWiba tou Zevt AoULg n omoia £xeL TNV WSLOTNTA TO TAGTOG TN v LoouTal pe To Uiliog

(Movabeg 07)

me.
v
200+*
M
100 yog
, Y
X' -100 0 100X
¥
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TRATOS =




29150

OEMA 4
H ouvdptnon x(t)= (1‘—2)(?—1]2 (oe m), yia kdBe xpovikr otypn t (o sec), kaBopilel
Béon evoc kKvntol A, Tou KvriBnke mavw otov afova x'x oTo Ypoviko Sidotnua and 0 sec
£wce 3 sec.
a) i. Na Bpeite mote to Kivnto A eixe tayutnTa undév.
(Movadeg 05)
ii. Na Bpeite ta xpovikd Siaotruata katd Ta onoia to kivnta A kwvnBnke npog ta defid
KOL QUTE TToU KWVABNKE Mpoc ta aplotepd.
(Movadeg 04)
B) Na Ppeite to ouvolko dldotnua S ou SuVuoE To KIvnNTo A.
(Movadeg 10)

v) Na anodeifete Ot katd tn SidpkeLla TN Kivriong Tou KvnTol A, armo T XpOVIKN OTyun
1 sec £wg TN XPOVLKI OTLYUA g sec, UTAPXEL TOUAGYLOTOV LD XPOVLKN OTLYUA KOTd TV
omnoia n otypaia ToxuTnTa Tou A rftav {on pe tn pEon toyuTnTa mou eixe To A oto

Suaotnpa auto.

(Movdabeg 06)

29211

GEMA 2
Alvetawn cuvaptnon f, pe f(x) =1 - xiz , x < 0.

o) Na anodeifete 6tL n ouvaptnon f eival yvnolwg ¢Bivousa oto medio oplopou Tng.

(Movadeg 05)
B) Na Bpeite to ouvoho Tipwv ¢ f .
(Movadec 08)
V)
i. Noanobeifete étun f elvar “1-1",
(Movabdeg 05)

ii.  No Bpeite v avtiotpodn tne ouvéptnone f, v [~
(Movabdeg 07)



29644

OEMA 4
Ito mapakdtw oxfiua Sivetal n ypadikr] mapdotach pag cuvexolg cuvdptnong f oto
Sudotnpa [-3,2] n omoia mapououilel péyoto oto 0 to 3 kal tépvel tov dfova x'x ota
onueia A kou B. Eotw g n ouvdptnon pe g(x) = f(x) +x, x € [-3,2].
o) Na anobeifete otu:
i.  Houvaptnon g eivat cuveyrg oto [-3,2]. (Movaéec 05)
ii. Hefiowon g(x) = 0 &xew pia Toukdyiotov pila. (Movédeg 10)
B) Av n ouwvaptnon f eivar napaywyiown oto (-1,2), va anodeifete on n edarropévn
suBsia g ypadikrig napdotacng g ouvdptnong g, oto onueio mou n f nmapouvoidlst

péyloto, exeLeflowony =x + 3. (Movdaéec 10)

r

@)

m
-dm

L e L

29927

@EMA 4
X

Alvetain cuvéptnon f: (0, 1) U( 1, +o0) = R pe f(x) = S

a) Na Bpeite ta opia l}g}] flx), Jgijrl]_f(x) , XLIEQ fx) KCLLxLi{[lOO flx) (Movadeg 6)
B)
i.  Na peletioste Tnv f WG MPog TN HOvOTOVIA KoL Ta aLKpOTATA. (Movaéeg 5)
ii. Na Bpeite To guvolo Tipwv Tne f. (Movadec 5)

v) Alvetal n slowon e* = x2 (1) pe x >0. Na anodsifete o1l n (1) sival wooduvapn Ue Tnv
gflowon f(x) = a kal va Bpeite To mABog Twv AVocswv TN elowong autng, yia Tic dladopeg

TLMEG TOU TIPAYLOTIKOU aplBpou a. (Movabdec 9)



31527

GEMA 2
Alvetal n ouvdptnon f(x)=x" +3x* -8, xcR.
a) Now Tnv HEAETAOETE WG TTPOG TNV KUPTOTNTA.
(MépLa 10)
B) Eotw (g) n edamrtopévn tng ypadikng napdotacng C, tng f oto onueio A(1, f(1)).
i. No Bpeite tnv e€lowon tng subsiag ().
(MbpLa 7)
ii. Na amnodeifete 6TL Sev unapxet onpeio Tng C;, SLAPOPETIKG Ao TO A, OTO Omoio n eda-

TITOUEVN TN Elval mapdAhnAn atnv ().

(MopLa 8)
31547
OEMA 2
3 4 i " P 3-2x P
Eotw f:R— R pla ouvdptnon ya tnv onola LoxveL f(x):( 2 ylo kabe
s

x£2,
a) Na anobeifete 6tL n ypadikr mapdotaon g f EXEL kaTakopudn aoUUTTWTN T
x=2,

(Movdbecg 10)
B) Na efetdoete avn f eival

i. ouvexng oto 2.

(Movadeg 8)
ii. Topaywyiown oto 2.
(Movabeg 7)
31549
OEMA 4
. . Inx
Aivetal n ouvdaptnon f(x)=—,x>0.
X
a) No pedetriogte TNy f wg mpog th povotovia kot ta akpdtata.
(Movabdeg 6)

B) Na arodeifete 6t 20227 = 20232

(Movabeg 6)
y) Na peAetriioete TNV f wg mpog ta KolAa Kol Ta ONpEeLol KOUTTAG.

(Movadeg 6)
8) Edapudlovtag to Oswpnupa Méong TwAg yw thv f o kabéva amnd ta
Slaotrpata [2021,2022] Kat [2022,2023] va  amnobeiete otL
2£(2022) < £(2021)+ f(2023).

(Movadecg 7)

Alvetat e=2,71.



31550
OEMA 4
Alvetal n ouvaptnon f(x)=e" —Inx. Na anodeifete ot
a)n f eivat kupth.
(Movabeg 6)

B) n f mapouctdlel OALKO EAGXLOTO O KATIOLO X, € (E’l) 10 omnolo elval povadLko.

(Movabdecg 7)

Y) T0 OAWKO EAGXLOTO Elval TO L +x, .
xD

(Movadbdecg 6)
8) n eélowon f(x)=2 eivar adbvatn.

(Movabdeg 6)

31643

OEMA 2

Aivetaun ouvéptnon f(x) = x* — 3x% — x? + 9x, x € [1,2].
a) Na efetdoete av n cuvaptnon wkavorotel g unoBécelg tou Bewpripatog Rolle oto
Sudotnua [1,2].

(Movabecg 12)
B) Na omodeifete ot n efiowon 4x® —9x% — 2x 4+ 9 €xel pia, TouAdywotov, pilo oto
Sidotnua (1,2).

(Movabdeg 13)

31743

OEMA 2

Atvetaln ouvaptnon f:R — R petono f(x)=xnux+4 yakdbe xe R,

a) Na Bpeite tyv mapaywyo tng f kot va unohoyiosts Tig g f'(0) kat f’(g] i
(Movadec 8)

. . , 1 ,
B) No amobeifete Ot yia tn ouvaptnan @, pe @(x)= f‘(x)—g, xeR woybouv

@(0) <0 kat @(%) >0,

(Movadeg 8)

v) Na anodeifete ot n eiowon @(x) =0, éxel pia touldylotov pila oto Sdotnua
T
0, —).
( 2)

(Movadec 9)



31680

GEMA 4

Eva yadhikod prihdpho exepikog 3,1 pétpo kol thartog 1,7 pétpa. Evag maikThc TUmdst Tny
QOTIPN PITGAD JE TETOLO TPOTIO WOTE QUTH VI XTUTINOEL TPWIa ot onueio A, peta va kivnBei
euBOypon PEXPL TO onuELD B kal and kel va cuveyioel evBlypappa péxpL To onueio T,
onwe alvetal oto nopakdtw oynua. Alvovtarta pnkn AB=x, AE=1,7, AA=15,TE=¢

kat L= AB+ Bl mou exdpdafovtal os peTpa.

L o

o) Na anobeifete ot L=L(x)=+x"+2,25 +1|ﬁ[ 1,7-x) +a’ , x ELO,%) :

(Mowvd&ec 07)

B) Alvetat akopn otito L yivetal eAdyioto povo otav to B aneyer 1,02 petpa ano to b,

x(‘

x' 42,25

(1,7-x)

v R (L7-x) +a
T—x

(17 i
3 xELD,E va Beifere b r=1.

(Movdbec 10)

R = i 17 { g ; 1 .
ii. Av L"(x)>0 yiz kdBe x=| 0,— |, va umoloyloete To opio  lim ———, £bogov
10 a=2l02 | {X}

UTLALPYEL.

{Movaéec 08)



31746

OEMA 4
Aivetal n ouvdptnon f(x)=(x’ —4x+6)e", xeR.
a) Na pehetrioete tn ouvaptnon f wg mpog tn povotovia kat va Bpeite to givolo
TLWLWV TNC.

(Movadeg 9)
B) Na Bpelte tnv ebamntopevn g ypadkig napdotaocng tng ovvapinong f oto
onueio tng M (0, £(0)) .

(Movabeg 5)

¥) Na pehetrioste ) guvdptnon f wg mpog TNV KUpTOTNTA KAl TA GNHELR KAUTG.

(Movabeg 6)
8) Na anobeifete ot f(x)=2x+6 yiakdbexc R,
(Movabec 5)
31793
OEMA 4

OswpobLpe TIg cuvaptroelg f(x) = nx + 1 — i x>0 kat g(x) = In(lnx) ,x > 1.
o) Na anodeigete otun f €xet povadikn pllatnv x = 1.

(Movabec 7)
B) Eotw (&) n edpamntopévn tng ypadikrig napdotacns tg g oto onueio T(e, gle)). Na
£EETOOETE OV UTIAPYEL ONUelo TNG ypadikng mapdotaonc tng f oto omolo n ebantopévn va
givol mapdaAAnin tng (&).

(Movabec 8)
y) YrnoBgtoupe ou g(x) < f(x) vy kaBe x > 1. Eva onupeio M(x,0) xweitar pe otabepn
Tayutnta 2 cm/sec mavw otov Oetikd nuudova, mpog ta Hefld. OewpoUpe Ta onueia
B(x,f(x)), I'(x,g(x)). Na Bpedei o pubudg petaPorrig tou epBadol tou tpiytvou OBI
TN XPOVIKr otiypr iiou to M Bploketat otn B¢on (e2,0).

(Movabec 10)

32930

OEMA 2
Alvetal n cuvdptnon f(x) = x* —4x + 2, x € [0,2].
a) Na Bpeite ta kpiolpo onpeia g cuvaptnonc.
(Movadec 12)
B) Na Bpeite Ta oAwd akpdTaTa TG CUVAPTNONG.

(Movaéec 13)



32524
OEMA 4
‘Eotw n ouvdptnon g:(0,+0) >R pe g(x) :sflnx .
o) Na LLEAETNOETE TN CUVAPTNGON g WG TIPOG Th LOVOTOoVia.

(Movddec 06)

B) Na amobeiete otL N e€lowon e(l— x) =xInx €xeL akpBwg pla Abon v x=1.

(Movdbec 06)

. , x> +x
y) Alvetal n cuvaptnon f(x] =
e—xlnx—ex

i.  Na Ppeite To nedio oplopolL TNG cuvapTnong f.
(Mova6eg 06)

ii.  Nabeifete ot lim f(x)=—o0.
i

x—17

(Movabeg 07)
33388

OEMA 4
Aivetain ouvaptnon f(x)=2x+nux yokdBe xR,
a) Na anobeifete o1l n cuvaptnon f aviuotpédetal.
(Movabeg 5)

B)

. , . , . z '
i. Na Bpeite tnv eflowon sdantopévng g Cf OTO ONUELD TNG A(E,zr+1].

(Movaéeg 7)
ii. Na beigete 6TLn euBeia y = 2x +1 epdnretattng C, oe dnelpa onpeia.
(Movabec 6)
v) Na dsitete otL:
i [f'(x)| <3 ywkaBe xeR.
(Movabeg 3)
i. |£(8)-f(a)<3|8-al.

(Movaéeg 4)



32799

BEMA 2

Eto nopoxdtw oyfpa Goiveral n ypadr Nopaotoon TG MOpAYWYoU HUOL JuvEpTnong

f:[—l,i]—} R kaLn evBela y=2. Av n ypaduwd napdatacn e f Supyetol and Te onuela

A(~1,1), B(1,1) xon T(0,2) TdTE pe Piion o moapaxdrw oy

1

¥

Al-1,1)

B(1,1)

:I .‘-F

a) N efnyrjoete yari wyize 12 (0022, o kade ¥ =[-1,1].

B} Ma pedetriosts ™ auvdprnon § we mpoc T povotovia.

[(Movabeg 07)

(Mowvabes 08)

v] Na pehemiocte ) guvdptnon f wg npog ta kola kol ta onpelo kopnig.

33596

QEMA 4

[Mowvabec 10)

Aivetar n ouvdptnon f(x)=Ilnx kat to onpeio A(0,2). Av K(x,Inx) pe x>0

wyaio onpeio g C, Kot M(x,,Inx,) pe x, >0 to onpelo ekeivo g C. mou

QTEYEL TNV EAGYLOTN AnMOOTOON Ao To onpelo A, va anodeiete ot

a) n anootacn AK cuvaptriosittou x >0 eival d(x):-\/x2+ln2x—4lnx+4.

B) xj +Inx, -2=0.

v) n epantopévn g €, oto M

i. elval k@Betn otnv AM,

(Movdabeg 5)

(Movdbeg 7)

(Movabeg 6)

ii. TépveL Tov dfova xx” oto onpeio (x) —x,,0).

(Movaéeg 7)



33632

OEMA 2

, , e, x<0
Aivetal n cuvaptneon f(x) =
—x*+1,x>0

a) Na amoSeifete Ot eivan cuvexig oto x, =0 Katva oxediote T ypadikr Tne mapdotaon.
(Movddeg 13)

B) Na efstdoste av  opiletal n shamtopévn The ypadlkNg TG MapAoTHonS oTo onpeio
A(0, f(0)).

(Movddeg 12)
33633
OEMA 2
Alvetal n ouvaptnon f(x)=Inx+3x+2,x>0.
a) Na tnv peAetr|osTe WG Mpog T povotovia.,
(Movadeg 9)

B) i. Na Bpeite To guvolo TLLWV TNE CUVAPTAONC.
(Movadec 10)
ii. Na aitiodoynoste yiari n e€lowaon f(x) +2023 =0 £xeL etk AUan.

(Movdbec 6)
33642

OEMA 4
‘Eotw f: R > R pa mopaywyiowin cuvaptnon ya tnv onoia f(0) =1 kat yua kaBe xeR oxUel
f(x)+2x = (%) +x°
a) No ano8eifets ot av g(x)=f(x) —x°, ToTE WoY0EL
i. gx)=gx)yakdbe xeR
(Movadec 5)
i. fix)=e"4+x* xeR
(Movabec 6)
B) Na amnodeifete otL
i. Yndpxet povadikd onueio M(x,, f(x,)), x, €(-1, 0) cto onoio n edantopévn g C,
slvat oplovria.
(Movdbseg 7)
ii. Hfnapoucldlel eAdyloto oTo X, Kol yia TNV EAGXLOTN T M TNG CUVAPTNONG LoXUEL
et<m<2.

(Movabdeg 7)



33648

GEMA 4
Alvovrtal oL cuvaptroelg f(x) =In"x kat g(x)=Inx ue kowd nedio opiopol To (0, +0).
a) Na peretrioete T f
i. WG MPOG TNV povoTovia Kal Ta aKkpoTata.
(Movadeg 4)
ii. WCTPOE TNV KUPTOTNTA KAl TA ONUEL KOG,
(Movadecg 4)
B) Na Bpeite, av undpxouv, Tig aoUUMTWTEG TNG C, kat va oxedldoste ug C,, C, oto [t]te)
oUOTN LA CUVTETAYUEVWV.
(Movddeg 8)
y) i. No Bpsite ta kowd onpeia twy C;, C, .
(Movadeg 4)
ii. H euBeia x=a, 1<a<etépvel g C,, C, ot onpela A, B. Na Bpeite yia mota T tou
0L TO UHKOC TOU THAKATOG AB yiveTal LEYLOTO.

(Movddeg 5)

33816

GEMA 2

Aivovtat ot ouvaptricets f(x)=¢" kat g(x)=x"—x+2.

o) Noo Bpeite v efiowon edantopévng tng ypadikrg mapdotacng tng [ oto
onueio A(0.1).

(Movdédec 8)
B) No Seitete ot n evBein ¥ =x+1 edpantetal g ypadikig MApioTaons e g oto
onpeio tng B(L2).

(Movddeg 8)
y) Adou avuypddete oty kKOMa oog 1o napakdiw oxfpa, oto onoio alvetal n
ypadikn mapdotaon g ouvdptnong £, va yivel mpoxewpn ypadikn napdotacn oo
8o gbotnua afdvwy g ypadikrig mapdotacns Tng ouvaptnong f kawtng eubeiag

y=x+1,

(Movabec 9)



33994

OEMA 3

Aivetau n ouvexng cuvdptnon f:R — R tétold, WOoTE:

[ 23] o

a) N anodeiete ot £(0)=0.
(Movadeg 08)
B) Not arobeifete dtLn f eival napaywyion oto x, =0 pe f’(D):O .
(Movadeg 08)
y) @ewpoupe ) cuvaptnon g(x) = f(x)-nux, xeR.
i. Na mpoo8iopioete tnv eicwon tng edantopévne e ypadlkng nopdotacns tng

ouvapTNoNG g, oTo aneio (O,g(())).

(Movadeg 04)
ii. No amnobeifete ot n cuvaptnon g Sev ival kupth.
(Movabec 05)
33995
OEMA 2
. . x—1
Aivetawn cuvdptnon f:R > R pe f(x):x— I
X'+
a) No arodeifete otun eubela £:y = x elval achprrwn g €, oto +m.
(Movadeg 10)

B) Na mpooblopioete ta Kowd onueia g £:y=x WE TNV ypadiky mapdctacn tng

ouvaptnong f.

(Movabec 06)
y) Na anobeifete 6t n ouvdptnon f dev elvat "1-1".
(Movabdeg 09)
33999
OEMA 4

‘Eotw n ouvexig ouvdptnon f:(0,+»)— R yua v onola oxvet:
%sf(x)ler%, yi kdBe x € (0,+%0).
a) Na anobeifete ot Ji_r»l;f(x) =400,
(Movabeg 07)
B) Av erumiéov wxveL (x+1)f'(x):In(x+1) =—f(x), yia kaBe x € (0,+e), tote:
i.  Naanobeifete dtin ouvdptnon g(x)=f(x)-In(x+1), x>0 eivar otabepd.

(Movadeg 08)

In(x+1) (x+1)

<g(x) sln(x+1)+|n

ii. No anodeifete ot yua kGBe x €(0,+%0) oxveL
X

Ko Enetta va Bpelte Tov TOMo g f.

(Movabecg 10)



34025
OEMA 2

Alvetal n ouvvaptnon f(x)= lni , xe(1,40).
X

a)
i. Na beifete ot f7(x) <0 pe xe(1,+»).
(Movaéecg 4)
ii. Na Bpeite to oUvolo Twy Tng cuvaptnong.
(Movabec 6)
B)
i. Na Seifete otLn f avilotpédetal.
(Movdbec 6)
ii. Na Bpeite tnv avtiotpodn tg f .
(Movadec 9)
34026
OEMA 3
Aivetal n cuvdptnon f(x)=1-2Inx, x>0.
a) Na Bpeite:
i. Tnv povotovia tng ouvaptnong f .
(Movadeg 5)
ii. To mpoéonuo ¢ f .
(Movabeg 7)

B)

Inx
i. Na 6&sifete OTL n ouvdptnon g(x)z—z, x> 0,&xel pgylotn TIUR ThV
x

(Movabec 7)
ii. Na Bpeite To olvolo TIHWV TNG cuVEPTNONG g .

(Movadeg 6)



34437

GEMA 2

Atvovtal ot suvaptiosls f(x) =lnx +2x, x>0 kat g(x) =", xe R,
a) Na opioete tn ouvdptnon fog .
(Movadbeg 9)

B) Na Bpeite Tnv mapdywyo tng ouvaptnong g kot va anodeifete otLn g sival 1-1.

(Movadbeg 8)
v) Na opicete tnv avtiotpodo ocuvdptnon g g .
(Movadbeg 8)
34438
OEMA 2

Atvetal n ouvdptnon f(x)=2x* —15x* +24x, xeR.
o) Na Bpeite tnv npwtn kot deltepn Mapdywyo tng cuvaptnong f kot va AUOETE TIg
eflowoelg: f'(x)=0 kat f"(x)=0.
(Movabeg 8)
B) Na pehetrioete tn cuvdptnon f wg mpog Tn LOVOTOovia Kot Ta aKpoTata.
(Movabeg 9)
v) Na peAeTrioeTe Tn ouvaptnon f wg mpog TNV KuptotnTa Kot va Bpeite tig O€oelg
TWV onueiwv Kapmng.

(Movabeg 8)

34439

OEMA 2

Alvovrtal oL ouvaptioel; f(x)= L! ,x#EL ko g(x) = ix ,xeR.
X— e

a)
i.  No opioete to nedio oplopol tng cuvaptnong i(x) =(f o g)(x).
(Movabec 6)
ii.  Na Bpeite Tov TOmo tng ouvaptnong i(x) = (f o g)(x).
(Movabdeg 6)
Av h(x)= i , xeR” tote:
1-¢*
B) va amobeiete otL n ouvaptnon / sivad ‘1-17,
(Movabec 7)

y) va urtoAoyioete To Oplo: lim A(x).

(Movabdec 6)



3440

BEMA 4

It opboxkavovikd oUoTnua oUVTETaYEVLWY e apyr Twy atdvwy to O0,0), lveral to
onueio M{L1). Mia evBeia (=) mou Sigpyeton amo o M TEpvel Toug BeETkoUg
nuidtoves Ox kat Ov ora onpela A(x, 00, x > 0 kal B(D, ¥), ¥ >0 avtiotoljwe, dmwe
dralveTal KoL oTo MapaKaTw oy e,

o) Na x € (1, +oo) v amodeifets ot To epfadov Tou Tpywvou OAB ouVOpTOEL TOU

x.‘
2x-1)

X Bivetor anod tov tono: B(x) =

(Movabeg 7)
B) Na anodelfere omywx x =2 1o epfabdod Tou tpywvou OAB naipvel nv ehdyion
T, n omoio kot vo Bpebel

(Movabeg 7)
v) Mo Bpeite v edantopsvn () e ypadwis napaotaone e E, oto onueio
(3.E(3)) wou 1 onueie T, A oo onolo outrh tEuver Toug dfovec x'x kol V'Y
QVTLOTOLYO,

(Mowvdbec 5)
&) Eva onueio K(x, 1) wavelton mavw oty euBeia (€), kot n tetaypévn Tou aufavetal
pe puBpo petafolnc 3 povadeg/sec. Na Ppeite to puBpo petaPolnc Tng TETRNREYNS
TOU.

(Movabeg B)




3441

GEMA 4

Mia Brotexvia mou pafel pouxa MPOKETAL VO ETOLUAOEL pia mapayyeiia yua 600
mavteAdvia o pia nuépa. Na 1o Adoyo autd Ba anaoyorhnoet padteg (avopeg kot
yuvoikec), and 1o epyatikod duvapiko tng, mou pafouv 6 navtehovia v wpa kal Ba
apsifovrat pe 12 eupw TNV wpd. Mo TOV CUVTOVIGHO KOl TNV EMOMTED TwV padTwy,
ot WblokTATeg TN Bloteyviag Bo anaoyoAnoouv Kol pia oo Tig yuvaikeg podlotpouc
¢ Boteyviag we gmotdtp, trv onola Ba mAnpwvouy 20 eupw v wpa. Enuthéov
ot bioktrtec g Plotexviaeg Bo mAnpwvouv achalotike ewodopec, 20 supw v
nuépa yi kaBe epyaldpevo, CULMEPIARIBOVOLEVNE KOL TNC Yuvalkds EMIOTATPLOC.
Av x elval o aplBuog twy padtwy (avbpec kol yuvaikeg) mov Ba anaayolnoeL n

Broteyvia yia v Bieknepaiwar) tng napayyeiiog ToTe:

a) Na anobeifete 6 1o ouvolko KOoTog yua Tnv extéheon g nopayyehiac eival:

2000

X

K(x)=20x+

+1220 evpw pe x> 0.

(Movasec 10)

B) Na amobeifete ot av ol 1LokTATES TNE Bloteyviag amaoyoAioouw yLo TNV £V AOYW

napayyehia, 10 pddteg, n nopayyehio autr Ba eKTEAECTEL LE TO EAGXIOTO KOOTOC,.
(Movabeg 7)
v) Na Bpeite 1o eAdyoto kdotoc,.
(Movabec 3)

&) Nooec wpeg Ba anaoyohnBouv oL padteg, MEpay Tou OKTaWPoU (UTEpwpla), wote
n napoyyehin va eKTEAEOTEL LE TO EAGXLOTO KOOTOC;

(Maovabec 5)

35172

GEMA 2
Aivetal n ouvdptnon f pe f(x) =In(1+ x?2).
a) Na peAetrioste tn ouvaptnon f wg mpog tn povotovia Kot Ta aKkpoTaTa TNE.
(Movadec 12)
B) Nampocblopiosts Ta Siaothpata ota omoia n f sival KuptA A kKoiAn kalva Bpeits Ta

OnuELR KAUMnG TG, (Movabdec 13)



35602

OEMA 2

x? =0y

Alvetal n ouvaptnon f(x) = pe x=1.

a) Na amobeifete OtL n guBeia (g): y =x—1 elval MAGyla oovPTTWTIN TNG YPAPKIG
napactacng Ine /.

(Movadbecg 8)
B) Na anobeifete dtin euBeia (€'): x =1 elval katakdpudn acUUTTWTN TNE yPADKNAG

napaoctacng tne f .

(Movabeg 7)
v) Na pedetrioete tnv ouvdptnon f wc npog tnv povotovia.
(Movabdeg 10)
36814
OEMA 4

Evag aypotng B£AsL va tepidpdéet o Eva xwpddl Lo TEpLoXn oxAaToc opboywviou
pe petaPAntéc SlaOTACELS X, Y WOTE va £xel epfadov 800 m?. H pia mAeupd tng
MepLloYne, uAkouc x, Ba sival mMETplvn, eV yla TG UMOAowteg TAsupéc Ba
XPnoLHomoLAoeL cUpUATIVO dpdxTn. Av To KOOTOC Tiepidpalng yLa TNV METPLVN TTAEUpA
glval 6 eupw AVA M Kl YLo TOV CUPLLATIVO GpayTn ival 2 supw ova m, TOTE:

o) Na arobeifete OTL TO GUVOALKO KOOTOC NG TtepidPpatng, CUVAPTHOEL TOU X, Elval:

3200
K(x) =8x+ P

x>0

(Movabec 08)
B) No Bpeite moleg Ba npémel va elval oL SLOCTAGELS TOU KTHHOTOC WOTE TO GUVOALKO
kootog epldpaing va elvat eEAAXLOTO, Kol va TPooSLoploeTE TNV EAAXLOTN TLUY TOU.

(Movadeg 10)
y) Na ammobeitete otL 0 puBuOC petafoAnig tou KOoTouC avgavetal yia kabe x > 0.

(Movabec 07)



36787

BEMA 4

y ; 1
biveto n ouviptnan G R — Rpe fix) =% + ik

o) Na anobeifete on n ehantepivn g ypaduns nopacteans g £ orto onpelo Ao, f (o))

exeL eflowan ¥ = (3&2 + i} ®— 2ot [Movibeg 8)

Bl Eva

auToRivNTO KveiTal TN vOyTa, kata prigec evog eminebou Spopou. Bswprots 1o

auTokivito we onpsio oto eninebo OXY kai ) ypadner] napaataan e ouvagenans § wgtoy

Bpopo now outo Kweital, Onwe GEivETaL OTO MOPHKGETW oy, I8 PuT CUYKEKPLEEYT XPOVIKD

OTIYRA

t,. mou 1o autckivnio Bploketal oto onueio Ay, oo npofohsic Tou gurilouy

q s . 1
mwvakido mou Bploketal oto onueic B [:El g )

Mo Ppelte T ouvtetaypeves Tou onuelou 4,. (Movabeg 8)
Av 0 pubpor peTafoAng TG TETUNUEYNS TOU UTOKIVITOU T XPOVIKE] oIy t,, lval
2, v Ppeite Tov puBpo petafohng TN TETOYREVNG TOU QUTOKIVITTOW, Tr XPOVIKT OTUY

te. (Movabec 9)
4

Y
B,

A

: £
Q
|+l|
}-:fﬂ_&j
36815
GEMA 4

‘Eotw f pia ouvexng ouvaptnon oto didotnua [—2,2], yia tnv onoia oxveL

f2(x) + x* = 4y kdbe x € [-2,2]

a) Na Bpeite tg pileg tng e§lowong f(x) = 0.

(Movabdec 06)

B) Av n ypadiki napdotacn tng f Siépxetat and to onpelo A(0,2), téte va Ppelte

TovTuno g f.

(Movabec 09)

v) Na oxedidoete T ypadikr napaotacn g f.

6) Eva

(Movabdec 04)

KWVNTO KWVELTAL KOT& WAKOG TNG KaumuAng tng f. KabBwg mepvdel amd to

onpeio B(-l,w/?), n tetaypévn Tou y aufdvetal pe puBpd 2 povddeg to

Sevtepolertto. Na Bpeite tov puBud petaBolig Tng TETRNHEVNS X TOU Kwntol T

XPOVIKN OTLYWI| TIOU TEPVAEL Ao To B.

(Movabeg 06)



36827

OEMA 2
Oswpoupe g ouvaptioel f(x) = Inx, x > 0k g(x) = e™*, x € R.
a) Na SikaloAoyoeTe OTL N GuVApTnon g £XeL avtiotpodn kal va anodeifete dtg L = —f.
(Movddecg 9)
B) Na anobeitete 6t (g o ) (x) = i, x € (0, 4m).
(Movabec 8)
v) Eotw h(x) = (g = f)(x).
Na Bpeite tov povadiko aplBud & o omolog KAVOTIOLEL TO CUUMEPAOUO ToU OewWwpratog

Méang Tiun¢ yia Tnv suvaptnon h oto Sidotnua [2, 8].

(Movadeg 8)
36851
OEMA 2
, . —5x? - 3x+1 avx<O0
Alvetal n ouvaptnon f ue f(x :{ : -
MEmIpEE e =] e i, sewSD
a) Na egstaoste av n cuvdptnon f elval cuvexng oto 0. (Movadeg 7)
B) Na géetdoete av n cuvdaptnon f eival mapaywyioun oto 0. (Movadeg 7)

v) Na Sikatoloynoste yloti pnopouje va sdappocoups to Bswpnpa Rolle oto dwdotnpa
[-1,1] ko va Bpeite éva TouAdxiotov xo € (-1,1) ylato omoio wxvel f'(x,) = 0.

(Movadeg 11)



36840

SEMA 2

ITO MOUpOKATW o}fpa Sivoviol ol ypadiKéc TapaoTAoaLg 2 MUpaywyiolHWY SUVIPTHOEWY
Twv [ kol b Ko ol 2 ypadukéc mapaotdoew; eddmrovial tou afova x'x oto onueio tou
A(6,0). TZvwpillovps oTL n f moipvel BeTikée TYEG KOVIA aTo 6 KoL N h Moipvel opunTikeg

TLEC opLOTERG ToU B kol Betkee Tipég G=fud Tou 6.

-1

_z

o) Na Bpeite o nedio oplopou kaBe piog amd g ouvaptiosg f kol b. (Movabzeg 06)

B) Mo Ppeite, ov undpyouy, TH MApokKATw opud, SIKOLOAOYWVTOG TNV QIGVTNor Tog.

1 ; 1 ;

i.  limas IS (Movabeg 07)
e : 1 :

i. limg_g o (Movabeg 07)
ii.  lim,_g e (Movabeg 05)

x—6



36842

SEMA 2
ITO MopokdTw oxnpo Sivovtol ol ypodikes MopoaoTdosls 3 mopaywyiollwy ouVapTnoEwy

Twv f, g Kaw h, oL onoisg eddnrovral Tou dfova x'x oto onpsio Touv A(6.0).

Cy

0 1 2 3 a
-1

-2

2

1

1] 1 2 3 4

o) Na Ppeite to nedio opuopol kaBe piec omo Tig ovvaptiosg f, g kath.  (Movdbeg 06)
B) Ma efeTdosts Lo oL r TIOLEG OO TG MOPUITAVe CUVIPTIOELE:
i. loylouv oL mpolnoBeosg Tow Bewpripotog Rolle oto medio oplopol Touc.
(Movdbzec 10)
ii.  Ymapyel pia tovhdyiotov pifa g mapaywyou . (Movdbzc 09)



23218
OEMA 4
Aivetat n moAuwvupikn cuvaptnon P(x)=x" +3x° —Ax+1, 6nou A€ R.
a) Na amobeifete otL n P(x) napouoidlel onueio kaumng ya kabe A€k kal va
Bpeite T cuvtetaypéveg Tou onpeiou kaprnig K.
(Movadec 6)
B) Na PBpelte yia moteg Tipég tov A n P(x) MApouclalel TOMKA akpoTaTa Kol va
npoobLlopioete 1o Ei60G TOUG.
(Movabdec 6)
y) Eotw ot K(—L,A+3) kat 6Tt n P(x) napouoldletl tomkd akpotata ot Béoelg
X e o] S
i. Noo Bpeite v efiowon g edantopévng (¢) tng C, oto onpeio K kot
KOTOTILY v OLTLOAOYHOETE OTL BPLOKETAL OTO 20 KAl 40 TETAPTNHUOPLO.
(Movabdecg 5)
ii. Na amobeifete otL 10 epfadov E, nmov mepikeietat petad twv () , C, ko
Twv eVBEWWY x =x,x =—1 eivan ico pe to epPadov E, mou nepueietal petagy
Twv () , Cp kow TwV EUBELWV Y = x,,x =—1.
(Movaéec 8)

23219

OEMA 4
‘Eotw cuvdptnon f:R — R mopaywyloln pe cuvexn mapaywyo, n omoia eival
Kuptr Kot oxvel F() =" (1)=2.
@) Na BpeBel n edartopévn g C, oto onpeio (L f(1)) kou katémy va anodeitete
ot f(x)=>2x yoa kdBe xe k.

(Movabeg 8)
B) Na Bpeite To xllIme(x}'

(Movadbeg 5)

y) Na anobeifete ot :
1
i jf(x)dx >1.
o
(Movabec 6)
1
ii. fo'(x)dr <l.

0

(Movabec 6)



23955

OEMA 4
IT0 MapakdTw oxriua, Sivetal n ypadik napdataoch tng ouvdptnong f(x) = ﬁ X € R kal
oL euBelec pe eflowoeic x = —1 kaw x = 1 o1 onoleg Tépvouv Tov ey dfova X'x ota anuela A

Kat B avtiotowa, tnv e ypadikr mapdotaon g [ ota onueia E kal A avtiotoya. H ypadikr

napaotaon g f téuvel tov afova v'y oto onpeio I,

1

p=d

e

e 0l i A ) 5 T S T B T .

o) Na amobeifete ot n edamropévn Tne ypadikic napdotaong g cuvdptnong f(x) oto
onueio A, elval r euBeia MA.

(Movabdec 8)
B) Na anobeifete otL oto Sdotpa [0,1] n ypadikr mapdotacn tng cuvdptnang f Bploketal
Tdvw amnd tnv euBeia M'A, pe efalpeon ta kowd toug anueia I kad A.

(Movabec 7)
y) Na anodeifete f_llf(x) dx > Z

(Movadeg 10)

23957
GEMA 4
Atvetal n cuvaptnon f(x) = el x>0 .
a) Na arobeifte 6t n [ elvol napaywyion oto (0, +00) pe f'(x) = 2 ITmcf(x).
(Movabeg 8)
B) Na atobeifte ot n f £xeL oAko eAdyLoto ioo pe 1.
(Movddeg 7)
v) Na untohoyiote to oAokAnpwpa I = ff %d
(Movabeg 10)



24131

OEMA 4

=1
Jx+2°

x=0.

Aivetau n yvnoiwg avfouoa suvédptnon [, petimo  f(x)=

a) Na Bpeite o oUvoho Twwv tne [ .
(Movdbec 07)
B) Na Bpeite thv avtiotpodn tng f .
(Movdbec 07)
y) Zto mapakdtw oyrpa divovral ol kapnvAeg C,,C, . Me debopéva otL
e 1 pio and g 0o kapmuAeg avtiotoEl otnv ypadiki napdotacn g [ koL

n &AAn otnv ypadikr mapdotacn g f‘,

a
. j f’l(x)dt ==
1
Na Bpeite:
i. Motat KaprUAn MapLoTaveL Ty ypadiki mapdotaon tng /Kol mola Ty ypadiki
napdotacn g £,

(Movabec 04)
1
ii. To mpoonuo Tou o KaBwc Kal To oAokAnpwpa I = If(x)dx OUVOPTIOELTOU d .
a
(Movabeg 07)

24275

OEMA 4

Alvetaw n cuvaptnon
i
f(x)=—x+1+—,xeR.
e

a) Na amodexfel ot n evBela y=—-x+1 elval mAdyla acUpntwin g ypadikng
TOPAOTOONG TNG f OTO +0.
(Movabeg 07)
B) Na amobeyBei om n efiocwon f(x):o €xel akplfwg wa pila p, n omnoia eivat
peyaAltepn tou 1.
(Movadeg 09)
y) Na amodexBel ot 1o epfadd E tou xwplou Q mou mepikdeietal and tn ypadikn

TaPAOTACT TNG ouvaptnong f, tov afova x'x Kal Tig eubeieg x =1, x = p LooUTaL HE

—(p-1)+e™" tepaywvikég povasdec.

(Movaéec 09)



24704

OEMA 4
Alvetal n ouvaptnon f(x) = Inx + e*, x > 0.
a) Na anodei€ete 6t n f elval yvnolwe abfouoa oto (0, +o0).

(Movabdeg 6)
B) Na anobeifete 6t n ypadikn mapdatacn tne f téuvel akplwg oe éva anpeio A Tov dfova
x'x, He TETUNUEVN X, € (0,1).

(Movabeg 9)
v) Na amodeifete otL 10 epfadov E tou ywplou mou opilletat and tnv ypadikr) mTepaotacn Tng
f, tov &Eova x'x kat tnv euBeia pe e€lowon x = 1, eivar E = e + (xy; — 1)(1 — Inxy).

(Movabdec 10)
24758

OEMA 4

‘Eotw guvaptnon f:R — R mopaywylowun Le ouvexn mopdywyo, KoL n guvaptnon
g(x)=(x" 1) f(x) ywa v onoia wxver g(x)>0 yua kdBe xeR. Na anobeifete
otL:

a) n g napouctalel eAdywoto yia x=1 kol yio x=-—1 kot otn cuvéxela OTL

SO =f=D=0.

(Movabeg 6)
B) F/(D=0 kar f'(-1)<0.

(Movdéeg 8)
v} n f dev eival koidn.

(Movdbeg 5)

5) j(f —3x) f'(x)dx <0.

(Movadec 6)



24769
OEMA 4

. ‘ X i s
Atvetaln cuvaptnon f(x)=In(x +1)——1, X >—1 kat €gtw F apyikn tng f pe F(1)=In2.
X+

a) Na anodeifete Ot yia kKABs x> -1 woyvel f'(x)= Kal vo LeAetioete ) cuvaptnon f wg

(x+17
TIPOG T ovoTovia.

(Movadeg 8)
B) Na anodeifete otLn F eival kuptn oto Swdotnua [0, +0).
(Movadec 6)

y) i. Na Bpeite tnv flowon tng edantopévng tng ypadikrg napdotaocng e F oto x, =1.

(Movadeg 6)
" . " ,  2F(x)-1
ii. Na arodeiete otL yia kaBe x >0 LOYUEL L =lnd-1.
X
(Movdéeg 5)
24771
OEMA 4

Eotw f: 8 — R ouvaptnon ywa v onoia wyvet f(0)=1 ko (x* -f—l}f’(x)+22—x1 =0 ywa kaBe
X+

XxXeER.

a) Na amobeifets ot f(x)=———, x€R.
X

(Movabec 5)
I10 Suthavd ayrjpa Sivetal kv

n ypadwr napdaotaon C,

TNE CUVAPTNONC. c

B) Na arodoyrioste yati

n C; eivai cuppeTpikny wg i

npoc tov dova y'y Kalva
Bpeite T ouvtetaypgvee twv kopudwv B, T, A tou opBoywviou ABIA pe tn BoriBeaia g
TeETUNpévng a, a0 tou onueiou Ala, 0).

(Movabdec 6)

y) Na anobeifete 61 to epPfadov E(a) tov opBoywviov ABTA Sivetat amé tov TUTo

2a
E(a)= ,a>0
(@) o’ +1

Katému, va Bpelte yia owa Tipr| tou o to epfabdov yivetal péyoto.

(Movabdec 8)
1
&) Av F eivat pua apywr g f pe F(1)=In2, va anobeifete ot IF(x]dx =In2

1]



25147

OEMA 4

Aivovtal ol ouvapTioels: flx/=e ™, glx/=f x| qux, x (0,2,

a) Na anodeifete OTL Ol YPAPIKEG MAPACTACEL TWV [,g €Xouv Hovadikd kowd anueio To

. 3
2

A , 0T SlaoTUa oplopoy Toug [0,27].

n
27

(Movddeg 7)

B) Na amoSeifete OTL Ol YPUWPIKEG TIAPACTACELS TWV OUVAPTNOEWY [,g OEYovTal KoY

EQUTIOKEVT] GTO ONMEIO TOUNS TOUG.
(Movadeg 9)

y) Na untohoyioete 10 pfBaddv tou Xwpiou rou opiletal and tov afova y 'y Kal TG YPAPIKES

napaotdoelg v Cq Cy.

(Movadeg 92)
25235

OEMA 4

Qewpolpe T ouvaptnon f(x) =ovvx, x € E,a—:], g onoiag n ypadikl mopdotoon

daiveral oTo napakdtw oxriua. Ita onueia 4 G, f (—:-D KaL B (3?”, f (2—“)) £xouv oyeblooBel
ot eparropeveg (£1), (52) aviiotowya tng ypadikig napdotaong tng £, oL onoteg tépvoviat

oto onpeio I,

(e1) (e2)

a) Na anobeifets ot o efiowoeig Twv edantopevwy subawwv (&), (;) elval
(e)y=—x -!—% kan (5,):y = x — Bfuu'riutmxa,

(Movadeg 8)
B) No urooyioete to eppadov tou xwplou mou nepkAeietal and ty ypadikr napdotacn
e f kaw e euBeieg (&) kat (=,).

(Movadéeg 9)

: ; . 1
v} Na unmoAoyicete 1o dpo lim ——=.
ot FlE

(Movdbecg 8)



25259

OEMA 4
Aivetaw n nopaywyiown ovvaptnon f: R — R, mou eival TéTol, WOoTe:
; ; ; 1
e nypadn Napactaon g f, va EGATTETALTING E: Y =i oto x,=0.

*  gival Kuptn Kot
s f(1)=1.

a) No amobeiyBei ot

] f(O):% ket /(0)=0.

(Movaéec 06)
ii. imL(X):—I—ZO.
=0 npx- f(x)
(Movadec 07)
B) EmumA£ov Sivetal OTL N MPWTN TOPAYWYOC TNG f £ival ouveync.
i.  Noanodeifete ou f'(x)=0, yua ke x<[0,1].
(Movadeg 06)

ii. Na unoloyioete to epfadod E tou xwpilou mou mepikAsietal and tnv ypadikn

napdotaon tng f', Tov afova x'x kat tnv euBsia x=1.
(Movadec 06)

25746

OEMA 4
Eotw cuvdptnon f:R — R mapaywylolun pe cuvexn mopaywyo ywa Tnv omnoia
woxveL ot f'(x)> f(x), yia k@Be xeR kau f(0)=0. Eotww eniong n ouvaptnon
gx)=e"f(x).
a) Na anobdeifete 0TL N ouvaptnon g elval yvnoiwg avfouca oto K.

(Movdbecg 6)
B) Na amobeifete 6t f(x) >0 ytakdBe x>0 kat f(x)<0 yra kdBe x<0.

(Movabdec 6)
v) Na Auoete v eficwaon f(|17,ux| +1)= f(|x| +1).

(Movdabeg 7)
6) Av E 1o epBabdov mou nepikAeietal amo T ypadikr napdotoon g f tov atova
x'x kawtig euBeleg x=0 kat x =1, va anodeifete 6t E < f(1).

(Movadec 6)



25747

OEMA 4
Alvetal ouvaptnon f:[0.2] >R n onoia eivatr ouvexig oto [0,2], mapaywylolun
oto (0,2) kat woxvouv f(1)=1 kar f(x)- f'(x)=—x+1, ya kdbe x € (0,2).
a) No anobei€ete 6Tt /7 (x) =—x" +2x ya k4B x €[0,2].

(Movabec 6)
B) Na arto8eifete 6Tl f(x) = m yla kaBe x €[0,2].

(Movabdec 6)
y) Adou awtodoyrioete OtL n ypadikn napactacn g f elval NUIKUKALO LE KEVTPO

K(1,0) ko aktiva 1, va tn oxebidoete og opBokavovikd clotnua agovwy.

(Movadbec 7)
2
8) Na urtoAoyloete to If(xm.
0
(Movabec 6)
25757
OEMA 4
Aivetal n ouvaptnon
(1x)ry.:z(l} av0<x<1
f(x)= 1-x
0 , avx=1
a) No anobdeiyBel 6tLn ouvdptnon f eival cuvexic.
(Movabeg 09)
B) Na amodesixBel 6t yia kaBe x € [O,l], LloxVeL 0< f(x)<1-x.
(Movdbeg 07)

¥) Na amobeyBel otL yia 1o epfado E tou xwpiou Q mou mepikAeietal ano tn ypadikn
. ; , ; ; 1
nopaoctacon TN ouvaptnong f, tovatova x'x kaltigevbeiegc x =0, x=1 woyuel E< E

TETPAYWVIKEC LOVASEC.

(Movabeg 09)



25765

OEMA 4

Aivetal n cuvdptnon f(x)=2Inx+x, x>0

a) Na anobeifete ot avtiotpedetal kat va Ppeite to nedio oplopol tng .

B) Na AUoete tnv aviowon f(x)>x.

y) Eotw g: R — R uia ouvexng ouvaptnon yla tnv omnoia toxueL g(x)=e

i. Na anobdeifete ot g(x)=x"e™, xeR.

(Movabeg 7)

(Movabeg 8)

) yia kaBe x # 0.

(Movdbec 4)

ii. Na Bpeite To uPasdov Tou xwpiou Tou opiletal anod v C,, TOV x'x KALTLG KATAKOPU-

¢dec eubeieg x=-1,x=1.

25766

OEMA 4

(Movdbec 6)

ITOV MAPOKATW TIVOKE GOLVETOL TO TIPOCH O THE OPOYWYOU Hiag cuvdaptnong f mou elvat

napaywyiciun oto K.

X —a0 -2 0

f(x) + 0 = 0 +

Av gival yvwoto ot f slval dptia kal smutAéov LoyUouy:

lim f(x)=—0 f(0)=1 Kol

TOtE:

a) Na pedsTAosTe TN GUVEPTNON WG TIPOG TN HOVOTOoVId KAl Ta aKpOTaTd.

B) Na Bpeite To cUVOAD TLHWY TNG.

y) Nat Aboete tnyv élowon f(x)=|x* —4]+5.

1
8) Na amobeifets ot Ixf(x)dx =0.

=¥

(Movadeg 7)

(Movaseg 6)

(Movabeg 7)

(Movabecg 5)



26183
OEMA 4

E(p(%),ﬂsxs 1

4inx

== >
x

Oewpolue T ocuvdptnon f(x) =

a) Na anodeitete ot n f elval cuvexng oto 1, alAd ox1L napaywyiowun oto 1.
(Movabeg 8)
B) Na arobeifete ot n f éxel akplBuwg dvo kpioipa onpeia oto diaotnua [0, +00).
(Movadeg 7)
v) Na amobeifete 0TL TO gpPfadov Tou ywpiou mou opiletal amod tnv ypadiki mapdotaacn Tng

. . , i - . In4 &
f, Tov dfova x'x, tov dfova y'y kot tnv euBeio pe efiowon x = 1, eivan E = — TETPAYWVIKEG

povadec.
(Movabdec 10)
26184
OEMA 4
. . Inx
Alvetal n ouvéaptnon f(x) = x> 0.

a) Na Bpeite, pe anobelén, thv Katakopudn acOUITWTN Kot TV opL{OvTLo AoV UTITTWTn TS
ypadikric mapaotacng g f.

(Movabeg 8)
B) Na anobsifete 6t n ypadr apdotacn g f éxel oAKS péyLOTo yla x = e?.

(Movabeg 8)
2
v) Na urtohoyiots To odokAfpwpa | = fle f(x)dx.

(Movdbeg 9)

26631
OEMA 4
Aivetal n ouvaptnon f (x) =Inx—x, x> 0.
a) Na peAETAOETE T ouvapPTNON f WC TTPOC TNV LOVOTOVIA KoL T akpOTaTa.
(Movabec 9)
B) Na peAeTrioeTe Tn cuvdptnon f WC MPoC AcUUMTWTEC.

(Movabeg 8)

y) Na Aboete ty €lowon In x‘1+3 =
2x° +1

(Movabeg 8)



27031

QEMA 4
Alvetal nouvaptnon fx) = —-::xz. He x € (—oo, 0] kat twyalo onpeto A (Cc,—ﬂ-;) pea =0
TG YPaduKng TN mapdotaons.
a) Na Bpelte tnv eflowon g edantopévng g C_f oto anpelo A.
(Movdéec 06)

B

i. 'Ewva meputohiko A wwveital kate prieog g KopmoAng }f=—$x3. x=10

nAnow{ovtag TNy axtr kol o npofolicc Tou dwtilel kateuBeiav epmpog (omwc
dalvetal oto oyrpa).

Ay

¥}
ag,——
(a 3 )

|
|
I
|
i
[
|
[
i
oy oy g o0
S RO MO x

Awrp

Av 0 puBpodc petaBolnc TG TETHNREVNS Tou MEpUToAkoY SlveTal and Tov TUTo

a'(t) = —a(t),
v Ppeite To puduo peTofodnc TNC TETURREVNC TOU onueiov M Tng akIng, oTto onoio
néditouy Ta pwita Tow npofoléa T ypovikn oTypn by, KOTQ TNy onola 1o nEpUtokika

EYEL TETUNMEV — 3.

(Movabeg 08)
ii. Mo epunveloeTe To npdonuo Tou pubuol petoforic The TETUNREVRC Tou onueiou

M.

(Movibeg 02)
v) Na Bpeite to epPadov tou ywpiou 2, mou nepikhelctal ano tnv ypadikn Topaotaon g
auvdptnong [, Tov afova x' % KoL TN eGarmTopévn Tng Cf OT0 THUELD TNC WE TETUNREVn —3.

(Movdbec 09)



27321

OEMA 4
IE L0 XWPA, OL ETILOTAMOVEG LEAETNOAV YL MEYAAD XpovIKO Slaotnua tnv HeTafoAr Tou
MANBU oo TV Yopuv o Evay TIOTOUO Kal SNLoUpYNoaV £V MPOCEYYLOTIKO LaBn ATk
povtélo mou cuoyetilel tov mANBU oo x Twv PapLwy oto TEAOG EVOC GUYKEKPLULEVOU ETOUC LE
TOV QVaPEVOLEVO MANBUGOUO ¥ Twv aplwv oto TEAOC TNE AUECWE EMOUEVNE XPOVLAS.
To povtého exdppdletal and tn oxéon y = f(x) = axe F*, x € (0, + ) 6mov a, f Betikég
otabepéc, pe f € (0,1) kar a € (1, 400).
{at) Na Bpelte Tnv Tiun tou tpéxovrog mAnBuopol x mou peyiloTtonolel Tov TANBuoUo ¥ Twy
PapLwv To EMOLEVO £T0¢ CUUPWVA HE QUTO TO POVTEAD. Mol elval quTh N LEYLOTN TLUN Tou
mAnBuopol y;

(Movadec 9)
(B) Na gfnyrfoste yiatl évag aneploplota peyadog mAnBuopdc Paplwv dev Ba sivat Blwoipog
NV QUECWC EMOUEV XPOVLA.

(Movabdeg 7)
{y) @swpoipe ouvdptnon F n omola sivar pua napayouaoa (apxikn) g ouvaptnong f. Na

e 2+, B2
anobeifte 6t F(B) — F(2B) = % -M;:E;Bi.

(Movdabdec 9)

27668
OEMA 4
Aivetaw n ouvaptnon f(x)=(x-3)(x-A)(x-1), xcR pe 1<1<3.
o) Na anobeifete o6TL N efiowon f'(x) =0 &xeL akplPwc Svo pilecoto R .
(Movabec 12)
B) Na anobeifete n cuvdptnan f £xeL Eva TOTUKS HEYLOTO, Eval TOTILKO EAGXLOTO KL Eva

onueio Kapmnc.

(Movabec 08)
y) Av emutdéov woxver f(x)=—f(4-x), yia kdBe xeR, 1Ot va umohoyicete To
" 3
oAokArfpwpa L f(x)dx.

(Movadec 05)



27408

BEMA 4

Ito napakdtw oxfpa Slvetal n ypadik napdotacn g cuvdptnang f(x) = 9 — x* . Metaf
Tou ypadripatoc TNE Guvdptnong Kol Tou oplldviiou dfova x'x elval eyyeypoupévo To
opBoyavio ABrA. O kopudiéc Alx,0) kat Al-x,0) eival onueia Tou dfova x'x, EVW OL KOpUDEC
B(x, f(x)) ko I'(—x, f(—x)) elvat onpeia g ypadikrg napdotaong g ouvvdaptnong f.

¥

fla)=9—2?

I~ f{~x)) Bz, f(=))

Al=z,0) o Alx,0)

"
a) Na anobeifete 011 to epPadd tou opBoywviou ABMA we ouvaptnon tou x € [0,3] Sivetal
ano v ouvdptnon E(x) = 18x — 2x°. (Movadec 6)
B) Na pehetnBei n ouvaptnon E(x) we npoc tnv povotovia, (Movabec 6)
y) No unoloyicete tig Siaotaosig tou opBoywviou ABMA, wots autd va E'){:EL TO pEYLOTO
epPado, ko va anodeilfete OTL QUTO LWOOUTAL UE 12v3 TETPOUYWWVIKEG MOVAOEG.

(Movabecg 6)
&) Na unoloyioete 1o epPfabo Tou xwplou mou mepKAELETAL @t TV ypadIKT| TIAPACTHON TN

ouvaptnong f, tou dfova x'x ko elvan efwtepkd Tou opBoywviou ABMA dtav To eppadd Touw

Talpvel TNV PHEYLOTn TLU Tou. (Movdabec 7)
28388

OEMA 4

Eotw f: R = R pua napaywyicyn cuvaptnon n onoia £xeL tomikod eAdyioto to f(2) = —32.

Ot ypabikég mapaotdoelg g f koL tng mapaywyou f' téuvovtal oto onpeio A(—2,0).
a) Na Bpeite tig eflowoelg Twy edpantopevwy tTng Cr oTo oNpela e TETUNUEVES:
Loxy =2, (Movadec 5)
il ‘=2 (Movabeg 5)
B) Aivetar emutAéov ot n ' elval moAvwvuikr cuvdptnon 2% BaBuol kot n ypadikn
napdotaon g f’ Siépxeton and to onpeio B(0, —12). Na anodeifete otu
i f) =3 — 12, (Movdbec 4)
i. f(x)=x%-12x—16, (Movadbecg 5)
iii. neklowon f(x) = —20 £xeL tpelg SLadopETIKES MPAYHATLKES pilec. (Movadeg 6)



28476

OEMA 4

Alvetal n napaywyiown ouvaptnon f: R — R ywa tnv onoia woxdouy:

M COICE
e

=0 xat
x—=1 Inx

f'(x) =vx2+ lyakdBe x € R
a)

i. Naumnoloyioets to

Inx

a1
(Movadeg 03)
ii. Naanodeifete 61 f(1) = 0.

(Movadeg 03)
B) Na amobeifete ot n efiowon f(x) = 0 éxeL pla akpifug pila.

(Movabdeg 06)
v) Na Bpeite To mpdonuo tng ouvaptnonc f yua kaBe x € R,

(Movadec 06)

6) No Bpeite 1o epPadov tou ywpiou E, mou nepikheleTal petau ng ypodLkig mapdotaong

¢ ouvaptnong f, tov dfova x'x kal twv evBewv ¥ = 0 KaLx = 1.

(Movadec 07)



28870

GEMA 4
Nivetaw pin guveyng cuvaptnon f ote Suotnpo [-3,2], n onmoia Gev Eivol mopoywyLon
oto -1. Fro mopokdtw oynpe Sivetow n ypodikn nopdotoacn g napoywyou g .o C.,
ToU oTo Gudarnua {-1,2] eivol EUB0YPEHO TYF .
o) Not LEXETRTETE TN SUVApTNon [ g Tpog T HoVoTovio TNE. (Movasec 08)
B) Nox Bpsite:
i. To kpiowo anueic Tng f, av umdpyouv, BOCAOYUWTOS TNV QMAVINOT OO
(Movabzc 06)
ii. T BECELG TOMKWY GKPOTATWY KL TO ELHOC TOUC. (Movabzc 05)
¥) Av n ' elvar ouveyng oto [0,2] ko wyder f:f’{x]rix = —4 vo UToAOYITETE TNV TLr
f(2). (Movibzg 06)




29549

GEMA 4
Aivetal n duo dopeg napaywyiowpn ocuvdptnon f:R — R pe ouvexn deltepn mapdywyo

TETOLN, WOTE:
f'(0)=£(0)=0 kat J.:(f(x)+f"(x))77yxdx:0.

Na amodeifete OtL:

¥4

a) j-:f”(x)iyyxdx = 7.[0 f'(x)ovvxdx .

(Movabdec 07)
B) f(7)=0.

(Movadec 08)
y) Zto dldotnua (O,JT) UTTAPXEL Hla TouAdylotov iiBavr BEan onpeiou kapmnc.

(Movabec 10)
29645

OEMA 4

—3x2+1,x<0
3 +3x241,x20

‘Eotw n ouvaptnon f ue f(x) = {
a) Na anodeifete 6tLn f £xeL SO akplBwe plleg TI§ Xy, X, HE Xy < 0 katx, > 3.
(Movabecg 12)
B)
i. No gfetaoete av n cuvdptnon f wavomolel kaBepia and Tig mpolnobécelg Tou
Bswpnpotog Rolle oto Swaotnua [x;, x,] e Xy, X, oL pileg TG f TOU EpWTUATOG
a). (Movadec 04)
ii. Nappetedhataé € (xg,x, ) yia to onoia wyvel f'(§) = 0.
(Movadec 04)
y) Av € n edartopévn NG ypadikng mapdotacng tng f oto onpelo pe TETUNUEVN 2, va
unoAoyioete to epBadov Tou xwpiou mou nepikAeietal anod ) ypadikn napaotacn tng f,

TV suBsia € Kol TRV gUBsia x=0. (Movddec 05)



29646

OEMA 4
Eotw n ouvaptnon f e f(x) = —x* +3x2+ 1, x = 0.
a) Na amodeifets otL:
i. H f nopouoldlsl oto x; = 0 TOTKO €AAXLOTO, OTO X, = 2 MEYLOTO KAL TO anueio
I(1,f(1)) eivatonpeio kaprng g Cy.
(Movadeg 09)
i. Ta onuelaA(xy, f(xq1), B(xs, f(xs) kat I'(xs, f(x3) elval cuveuBelakd kot to
onueio I elval To HECO TOU TUNHaTog AB. (Movabdeg 03)
B) Na artodeiéete otL n eubeia AB opilel pe tn ypadikn napaotacn tng f duo woeuBadikd
xwpla. (Movdadecg 08)
y) Eotw £ n edamntopévn e Cr oTo onpeio g B, n onoia tépvel Tov dfova y'y oto A. Na
anodeifete OTL TO £UBadoV Tou Tplywvou ABA LoouTal He To £UBadov Tou Xwplou mou

neptkAeietal petagl e Cr , Tng euBeiag € kaL tou agova y'y. (Movadeg 05)

29837

OEMA 4

Alvetaw n ouvdptnon f(x)= %, pe x =1,
=X

a) Na anobeitete otLn f aviotpédetal kol va Bpelte Tov TUMO TG avilotpodou.
(Movabdeg 9)
B) Na opioete tn guvaptnon fo f .
(Movadec 6)

v) Evac pabntig woyupiletal 0tL oL ouvaptioelg fo f kal f'l elval loeg. Zupdwveite

LLE TOV LOYXUPLOWO Tou HaBntn; No altloAoyrosTe TNV Qmavinor oog.
(Movadecg 5)

X

8) Av o(x)=(f c>f)(x']:—_l pe xeR-{0.1} va umoloyioete 10 oAokApwua
x

3

jq)(x)dr.

2

(Movabdeg 5)



31148
OEMA 4

2
Oewpolpe T ouvapthoelg f (x) = x—“, x €ER karg(x) = e *pex €R.

ex

a) Na anoeifte ot f(x) = g(x) vy kaBe x € R.
(Movadeg 5)
B) @swpoupe ta onpeia B(x, f(x)) ko I'(x, g(x)) pe x > 0. H naparinAn euBeia and to B

Tpog Tov agova x'x TEPVeL Tov nuiagova Oy oto onpeio 4, evw n apdAAnin eubeia and to

I’ mpog tov dfova x'x TEpvEL Tov nuuagova Oy oto onpeio Z.

I‘3

(i) No amodeifte ot to epBadov touv opBoywviov BI'ZA eivar E(x) = x> 0.

(Movadeg 6)

(i) No Bpeite yia mowa T tou x, to epfabddv E (x) yivetal péyioto.
(Movadeg 7)
v) Na amobeifte otL To eufadov Tou Xwpiou mou opileTal anoé Tnv ypoadiky mapdoTaan Tng

fx)—g@)
X

ouvaptnonc h(x) = , Tov dfova x'x kaBwe kan Tig evBeisg pe eflowoee x = In2 kot

x =1, eival Iny2e — Ststpaywvméq povadec.

(Movdbec 7)
31149

OEMA 4

ln( 1 +I1t)

Oswpouue Tn cuvdptnon f pe f(x) = —5 - HEX € (0, +).
) Na amodei€te 6t f (x) > 0yl kdBe x > 0 kaw 6tLn f eivat yvnoiwg dBivouoa oto (0, +00).
(Movadec 9)
B) Na Auoete tnv aviowon n(1 + f(x)) — in(f(x)) > f2(x) - F(In2).
(Movadeg 7)

v) Na artodeifete 6Tl 10 epPadov tou xwpiou mou opifetal anod tn ypadikni napactaon g f,

I =

, . r ' ’ 27
T1g euBeiec pe eflowoeig x = -, x = 1 kat tov Gfova x'x elval In =

M

(Movdadeg 9)



31530

QEMA 4

Alvetawn ouvdptnon f(x)=x*+5x-2,xeR.

a) i. No arobeiete 6t n ypadikr napactacn tng f tépvet tov afova x'x o€ £va povo onpeio
UE TETUNHEVN X, TIOU TEPLEXETaL oto Sidotnua (0, 1).

(Movdbec 5)
ii. No e€etdioete av o aplBpdeg x, elvat o kovtd oto 0 fj oto 1.

(Movdabec 4)

B) Na untoAoyioete to 6plo lim flx, + Bl 2 8

s f(x —B)x—5

Kot B évag Betikog apBuog.

,av x, eivat o aplBpog tou epwtiparog (o)

(Movabec 9)
31533

y) Na umoloylioete to epfadov tou xwplou mou opiletal and n ypadwn napaotacn C, tng
f, TNV edamtopévn tng oto onpeio A(l, 4) kai Tig eubeiec x=1 kaL x=2.

OEMA 4

(Movdbeg 7)

Aivetal n ouvdptnon f(x)= 4——,x#0.

o) No tnv PeAETHOETE W MPoC T JovoTovia, TNy KuptotnTa ko va Bpeite tnv opilovia aol-
pTtwtn TG ypadkng napdotaong C, g f.

B) Av or edartopeveg g C, ota onueia Alx,, f(x,)), Bx,, f(x,)) elvar kdbzteg, va anobeifete
otL X, x, =—4

(Movdbec 9)

y) Eto mapakdtw oyfua daivetal n ypoadikn napaotacn e f (Suakekoppévn ypappr) kol to

(Movdbec 6)
opBoywvio ABIA mou oplistal amo tov dfova x'x kAt TG evbeleg x=1, x=a, a>1kaL y=4.
H C; xwpilet to opBoywvio oz duo ywpia Q,, Q.
A r
0, R
. N o
E: 2] 7 =it
i ; s
2 N 3
3 o A B
T L3 T T
-2 k) o 2 3
i. Naumoloyicete, ouvapticel Tou a, Ta epBadd E(Q,), E(Q,) twv ywpiwv.
ii.

Na PBpeite yua mowa Tipn tou a wxvet E(Q,)=E(Q,).

(Movdbec 5)

(Movdbec 5)



31534

OEMA 4

H mapafoln touv duthavou oyfiuatog SiEpyetat
oo TNV apyn Twv afovwy, n Kopudn Tng elvatto
onueio K(2,2) kat sival n ypadwr] mapaotaon

e mapaywyou puag ocuvaptnong f: R —R.

1) N ——

a) Na amobeifete ot '(x) =—%x2 +2x, xeR.

(Movébec 8) =¥

B) Av n ypadikr) mapdotaon tng T TEUVEL Tov a-

fova y'y oto anpeio A0, 1), va amobsifets oL
f(x)= —-z-xE +x*+1

(Movadec 6)
OswpoUUE EMUTAEOV TN GUVAPTNON
glx)=x+x+1-nux, xelk
y) i. No amobeifete 6TL n ypad ikl Tapdotachc e g £ival mavw omma tn ypadikn mapdotaon
e f vy kdBe x=0.
(Movadec 6)

ii. Na unohoyicete to epPadov tou ywpiov nov opiletat ano tg C;, C, kat g eubeiec x=0

KOL X=Tt.
(Movabec 5)

31551
OEMA 4

nHx

— , x€[-m,0)0u0,x
Alvovtal oL ouvopTRoElg f(x) =4 x =€ ) 0.7]

1 , x=0

Kol ¢(x) =xovvx—nux, xe|-r,x].
a) Na anobeifete OtL n ¢ elval yvnoiwg ¢pBivouca ato [—7, 7] kol va Bpeite to
Tpoonuod tc.

(Movdadec 10)
B) Na peAetnoete TNV f w¢ TPOG TN LLOVOTOVIA KoL TOL 0KpOTATA.,

(Movadbeg 10)

v) No Bpeite 1§ TLpég Tou K € (—77, ) yLa TLG OToLEG LoXUEL jgﬁ(x)dx =0.
0

(Movadec 5)



31729

OEMA 4
—x?+x+1, —-1<x<1
Oewpolue tn ouvaptnon f(x) = e (m:_)z ' sl
a) Na anodeifete étin [ elval ouvexic, aAd pn napaywyiown oto x, = 1.
(Movabdeg 9)
B) Na Bpeite ta kpioipa onpeio e f.
(Movadeg 7)
y) Alvetal n ouvaptnon g(x) = e *. Na unoAoyiote to epBadov Tou ywpiou rou opiletal and

TG YPODIKEG MOPAOTACELS TV ouvapthoewy f(x), g(x) kaL g eubeieg pe eflowoelg x = 1

KaLx = e.
(Movabec 9)
32225
OEMA 4
Mo pa cuveXn cuvaptnon f:[—l,MJ—)R LoyUouv:
. (f(x}+x)2 zxz(x+1}, yla kdBe xEI—1,+GC],
1 1
. 1)>-1kat f| —= |<—.
F0)>1 k£~
a) Av g(x)=f(x)+x, x[-1,+=) tote
i. Na Bpseite Tig Aoelg e eicwong g[x) =0.
(Movabec 05)

ii. Noanodeiete ot g(x)<0 ya kdBe x&€(~1,0) kat g(x)>0 yia kaBe x €(0,+=).
(Movdabec 07)
B) Na amodeifete ot f(x)zx[m—l), x=-1.
(Movabec 07)
y) Av n ouvdptnon f eivalkuptr tote va anodeifete atn A(x )= f(x+1)-f(x), xe(-1,+»)

elval yvnoiwce avfouoa kal énetta oTL

Izozd(f(x+1)—f[x])dx<_[;U;:{f(x+2)—f{x+1})dx.

2023

(Movadec 06)



32693
SQEMA 3
ITO TotpokaTw oy Slvovtal ol ypadixsc mupuoTacEeL Cl, Cg, C5 TpULY cuvapthoewy 1,
S wa F,énouv F plo apywr e [ oo R . Alverar enione 6n ow C; kan € Biépyovran

and v apyr Twy afdvwy. Me SeSopéve 6t o tomog e f elvar fix)= 42723 e n

ypadikn T napdotaon elvarn C,,

a) va peletroete, pe  BonBew tou oxnuatog, m cuvaptnon F we npog ) povotovic kot
To aRpAOTOT.
(Movdbeg 7)
B) v Sikoodoyroete yiarl n yoadw mapaotacn C; aviotoyel oty ouvdptan F .
(Movdbec B)
v} v Ppeite tov TOmo Twv cuvapthoswy f o kal F

(Movdabec 12)



32694

BEMA 2
1o mapaxdTw oxfpe Sivovim o ypadikég mapootacee G, €, G tpww
ouvaptioewy f, [ kat F |, énov F pla apyied e f oto B . Me Sedoptvo ot

n ypadukn napdatacn g ouvaptnang f etvan G,

a)
i. Na petadEpeTe TOV MAPOUKATW THVOKD OTNY KOARD 0QC KOL VoL TOV GULITANPEOETE

E To poonpuo e kaBog kar v povotovie e F .

x -0 X 0] X4 +oo

(Movddeg 10)

i. va Bpeite o mhiBoc kabuc kat To elboc Twv Tomwwy akpotdtwy e F .

[Movabeg 08)

B) va SukonohoyoeTe yatl oL ypadikeg MOPAOTATEL C]. C, ue v oEpa mou
Slvovtal avtiotowolv otic guvaptioes ko F .

(Movidec 07)



32800

GEMA 2
Alvetal n ouveyfc ouvapmnon [ [1.9]—:-1& e omolag n ypadwn mapdotacn daivetal oo

napordtw ayfpa. MNdvw oto oxfuo £xouv onuewdel ol Tpé Twv spfabon Twv ywplwv

nou aynuarifel n ypodikn mapaotasn g F pE Tov dfovo x'x |, oTov X E[l,?] i

N
¥
TN,
.-llr.

¥
AlvovTol akopn ot
Pk W2
. (lLfo‘ﬂxﬁ =16 kau
n ypadikr napaotaon g f tépvel tov afova x'x pOvVO OTO OnpEln L TETRNUEVES

d e B T

o) No anobeifete on ff(x]dx=4_
(Movabeg 10)

B} New unohoyicets To epfadd Tou ywplou mou mepikieletol and n ypoadikn MapdaTaon Tne

f kaitov dfova x'x , dtav x=[1,9].
(Moviadec 07)

v] Na unohoyioete To chokhipuwpo rflfx:ﬂx.
1
(Movabeg OB)



33577

OEMA &

ITO TIOpOKOTW OYNMe EXouMe evo opfoywwvio CcUOOTNRO CUVIETOYMEVWY, OT0 Omolo
answoviieto wa aypowie oty Béon B tou apvnrwod nuudfova 0x'. Autikd e aypowiac,
katd prkoeg tou Betkol nuidtove Ox, unapyel évag Addoc, to Obog tou onolou divetal and
m auvdaptnon F{x) = VX viax = 0. 0hec o1 ouvietaypéves petpolvial de pétpa.

KaBowe o e apxilsl vo S0, 0 Aodog pixver atnv meduada Tnv okl tow 0F, n omoia ko
pEYRAWVEL [E TNV apobo Tou ypovou b, onwe daivetal oTo ayniya.

Bewpovpe t = 01 oy mou o filog plyvel kdBeta Tic aktiveg tou oto onueto 0 tou Addou,
EV OTr CUVEXELR KIVOUMEVOS MPos T SuTikG, apyiiel vo Snpuoupyeiton n okud.

Ac eivar & = PE0.

x! — /

AvorodLkd . ¥

a) Av to onueto P exel guvtetaypive PXp, Ve ), va anodetlfete ot n tetunpévn tou onpeiou
Eelvon xp = —x5.

IMovibec 8)

i

B} Nat amobeigets 6n kaBe xpovikr otyun ¢ > 0 wyveLsp(wlt)) = i (x: () =
(Mowvibec 7)
¥) N Bpeite mooo yprivopa peyahwvel n oxwd (OF) n yxpovikd oTwyun tp kamd Tnv omoio ot

QKTIVEC TOU AU oynuatifouy yuwvie @ =E [E ToV oplovTio GEova, eV CUTH TN XDOVLKD

Oy £y n ywvie o pewvetol pe puBud i rad avd AemTo.

(Mowibes 10)

Alvetat b1 —— = 1+ =p%w.

ouwdes




33578
OEMA 4
o) No anobeifete ot yia kdBe x € [0, ] wyveLe® + nux > 1.
(Movadbec 5)

B) Na amodeifete 61l n ouvdptnon H(x) = x — In(e* + nux), x € [0, 7], eivar pia apyxi

. F __ ux—auvx
(napayouoa) the cuvdptnong f(x) = “erim ' X € [0, 7].
(Movadbeg 6)
v) Na artobeifete otL f;r xf'(x)dx = elﬁ
(Movadec 7)
n . e 1
6) Na amobeitte ot [, mdx < 1.

(Movdéeg 7)

33593

OEMA 2

3 3
Av f o ouvexng ouvaptnon cto R e J.f(x)drzz, J.f(x)drzél- KoL
2 1

73
J- f(x)dx =10 vo Bpeite Ta mapakaTw oAokAnpwpaTa:
1

a) j‘ F(x)dx.

(Movésec 5)
B) [ /(o).

(Movabeg 6)
V) if(_x)dx-

(Movabeg 6)

8) [(/(x)=x)dx.

1

(Movabdec 8)



33598

BEMA 4
Ito nopokdtw oxiua Sivetal n ypadikl nopdotacn pag guveyolc kal ywnolwe
alfovoac ouvaptnong j pe neblo opopod to [0,1], n onoia Siépyeral and ta
anueic (0.0) ke (1.1). To ywplo O nepeiston oné tov afova 1 v eubein v =1
KalL Tn ypadukr napdaotaon g .
a) Na anobeifete ot ouvaptnon [ eival avnotpeédupn ko ve Ppeite to nedio
opopol g .

(Movabec 5)
B) Mo petoupepeTe otnv KOMO OOC TO MAPEKATW TXUQ Kol oYEBIAOETE OF aQuUTo TN
ypadukr napdotaon me 1.

(Movadec 5)

y) Na anodeifete dn 'I[ J(x)dx {-_;- ;

(Movabec 5)
&) Av Bewpriooupe ot n ' elval ouveyrc aflonolviac To Nopakdtw oyipe va

anodelfete oTL

] jf'(x}dx=1—jf(xm. (Movdbec 5)

1
il. E(CY) =_[ F(x)dx, omou E(Y) 1o epPadov tou ywpiou Q. (Moviabeg 5)
il
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33634

OEMA 4

b | =
e i

v = | ovvixdx.

Eotw [ == | muxde xon J =

b | i
—l

=

a) No amobeifete omL [+ = %.
(Movdibec &)

5 . i f : ; .
B} Mg ypron NG OVTIKOTAOTAGNG ¥ =§—x v anobeifete ont J=J kol komomw om

(Movdbec 7)

¥) ITO mopaKaTw oo Sivetal n ypadikr TopaoTaon q TG ouvdptnong f(x) = %rf,u"x

oTo SldoTnua [D,g]. H euBeio OA TEPVEL TN C, o onueia O00.0) ,A{-;—= -'g-} R, Fe )

Kol oplleL pe C‘_, ta ywpla 0, 0. Na anobelfete du:

; . ; ; " T

i. To Epfodov mou mepikheieTol peETaED TG Cf, Tou dfova 17 kal g sulbeiag v =~j-
givarto J.

(Movdbec 6)

ii. Tt EpPadd Twy ywpiwy 0O 0 eivol loo .

{(Movabec 6)




33998

BEMA 4
To kamdkt evog nevidAitpou doyeiov Beviivng adnvetoalr avoytd T xpovikr ouypn t=0. H
Bevlivn mou amopsver péoa oto Soxsio ouvaptioel Tou Ypovou t (os efbopadeg) SiveraL amo

Tn ouvexn ocuvaptnon g(t) (oe Aitpa).
2. (&Y 4
a) Na umtoloyiceTe To cAoKAN P L S[E] rlngdt .

(Mowvdbeg 06)

B) Av n PBeviivn tou Soxsiou Exst pubBpo efdrpwong mou Siveral amo Tov TOTO
; N : ; : : ; :
g'(t)=5- E -Ing, yia kaBe t =0, tote va Ppeite tov oyko tng Peviivng mou mepléxel to

Soxeio Suo efSopddeg peTa To avoypa Tou Korakiol Tow Soxsiou.
(Mowvabeg 12)

y) Av emumhgov sival yvwotd Ot n guvaptnon nou divel tnv mocotnta tng Peviivng oto Soxsio
ay
MeTd amnd t eBdopddeg eivawn glt)= 5[-5—] , t=[0,420) T6TE va SlamoTWoETE 6TL kaBwe o

Xpovog aufaveTal anmepLoplota povo n pupwdia tng Beviivnc Ba vndpysL oto Soxeio.

(Movabeg 07)
34151

BEMA 4

o mapakdtw oxfipa Sivovta o ypadukés nopaomacsic €, €, €, tpuiv ouvaprioswy f,
[ v F | dnou F ple apywd g f ote B . Alvetecenlang dten CE TEQVEL TOV EDW

V¥ oto onuelo pe reraypévn 1 evih n €, Siépyerar amd my apy Twv afdvwy kot TERVEL Tov
afova XX ot oo QKOPN ONMEID JE TETUNEEVES E . 1. Mz BeBopgve ot o winog g [ sivat

fix) =4x* —6x" + 2% ot n ypadu e nophotasn clvel C.,

-5

1:5




o) va peletrioste, pe ) PorPaia tou oyfpares f s onowvinnote allo Tpone, T ouvagtnan
F we npoc v povotovia ko ta akpdtato.

[Movabee 7)
Bl va Swaiwchoyriaete yiatl n ypodikr noapaotaan CE avtlotowel oty ouvaptnon F .

ciMovdabeg &)

vl va Bpeite tov tiomo Ty ouvaptioswy [ oxa F

[Movabec &)
5) va Poeite o epPabov Tou pwpiou mow nepwheiztar petakt tou dfova XX kai e
Ypadiki g MapdoTadans N ouvipTnong _,I"

[Movabec 6)

34565

OEMA 4
Oswpoupe touc apBpolg @, B pe 1 < a < f koL tnv mapaywyiown oto R guvdaptnon f, pe
ouvexn napaywyo, wote f(x) > 0, yua kaBe [a, f]. Ac eivat A o cuvteheotng SievBuvang

¢ euBeiag mov SiEpyeTal and ta onpeia A(a, f{a)) ko B(B, f(B)), ue f(a) = f(B).

flx)+da—f(a)
X

a) Na anodeifete 611 n ouvaptnon g(x) = ikavorolel Tic umoBécelc Tou

Bewpripatog Rolle oto Swdotnua [a, B1.

{Movabec 5)
B) Na amobeifete 1L unapyet ¢ € (a, f) wote cf '(¢) — f(c) — Aa + f(a) = 0.

(Movabec 6)
y) Av yvwpifoupe 6t f'(€) # A, va anobeifte 611 n edantopévn tng ypadikhg mapdotacng
e f oto anueio M(c, f(c)) kaw n evBela AB tépvovtal ot anueio Tou dfova y'y.

(Movabecg 7)

&) Av elval j:_% = &2, va anobeifte 611 1o oAoKARpW A

-1
J_x f(x?+1)
- J g
Va—1
wooutal pe —1.

(Movadec 7)



35244

OEMA 4
Alvetal n ouvapton pe f(x) =epx—1, x€ [0,%) :
a) Na amobeifete 6TL n etiowon ryzx:(1+x)o'uvx £XeL o akplpwe Abon oTo avolkto
dlaotnua [E Ej
a'z)
(Movdbec 08)
B) Na Bpeite to npdonpo tng ouvaptnong f yLa OAEG TG MPAYLOTIKESG TULECG TOU X € [0%}

(Movabdec 08)

y) Na untoloyicete to epfadd tou xwplou nmou nepikAeietal amo tn ypadikn napdotacn g

s 7 T ; ;
cuvdptnong f Tig eubeieg x=0, X:E Kal tov afova x'x .

(Movdabec 09)
35245
OEMA 4
; ; ; , 1
Atlvetal n mopaywylown cuvaptnon f:R - R ue f (x) R—, xeR.
(x*+1)
a) Na anobeifete ot n f elval yvnolwg avfouoa.
(Movadec 04)

B) No Bpeite Ta SwaoTApata ota omoio n cuvaptnean f eivol kupth [ KolAn kal va
nipocbilopioete (av undpyel) tn B€an Tou onpeiov kapmng e ypadkic TNE TapdoTacnc.
(Movdabec 08)
v) Na amobeifete otL:
i f(x)<1,yuxkdbe xeR.
(Movdbec 06)
ii. TNakdBe aeR woxoe: 0< f(a+1)-f(a)<1.

(Movabeg 07)



35302

GEMA 4

Gzwpolps T ouvaptiosg  f, g 2 kot b ope flx) =e% pglx)l=e*+1 xku
h{x)=e*+x+1,x € (—w,0].

) Not pehetioste T ouvdptnon kb wg mpoc T (RovoTovin KoL TNV KUpTOoTnTa Kol vo Ppeits
1O TUVOAD TLLWW TNC. (Movabsc 09)

B) o mopokdrTw oyruo Sivoviol 4 ypadiwkee nopootdosig ouvaptioswy, ol 0, O, O xat
C.. No ocvroroyioste of kdBe pio omd g ouvaptioslg f.gwath 1 ypoadwn g
nopaotaon, cmiséyovtor petoll twv 00 0 kol £y v omdddnhn ko va
Guwaohoynoste mAnpwe TNV Emhoyn ooc. (Moviabzec 09)

¥) Na anobsifete ot n kaunodn O ywpilel To Ywpio mov MEPKASLETOL OO TLG KUUMUAES
Cg ko O, ko Tig kaTakopudeg subeisg x=-1 ko x=0 o= &Uo wepPabkd ywpic.

(Movabeg 07)




36816
OEMA 4
T
Qewpolpe cuvaptnon f e medio oplopol to dldotnpa [O'E) , ouvexn ato x, = 0,
yLa Tnv omoia LoXVEL

T
xf(x) = nux yuak@Os x € [0,5)

a) Na Bpeite o f(0).

(Movabdec 04)
B) Na Bpette tov tOMo TNG .
(Movadeg 04)
y) Na anodeifete 6t1Ln f gival yvnoiwg dbivouoa.
(Movdbec 09)
8) Na artodeifete ot
VI (7 1
—< dx < —
=< [ rwax<g
3
(Movdbec 08)
36837
BEMA 2

ITo mapaxkdtw oyfpa n tebhoopsvn ypoppn AN amotshsl ypadun mopdotoon pog
guveyoug ouvaptnong f opuopévng oto B, mou SiEpyetal and 1o onueio A(D,2) kal TEPVEL
Tov dfova x'x oto {-1,0).
o) No umohoyioeTs T ohoKANpwpLaT:
i[5 f()dx
i [°, Fo0dx
i, 7 f)dx
(Movidbec 15)
B) Na Bpeite 1o epPoadov Tou ywpiov mou nmepweicton and Tn ypodikn napaotacn g f,
Tov dfova x'x Ko TLg kaTakopudee subsisg x = —2 kowx = 3.

(Movidbec 10)




36838

OEMA 2
Alvovtal ol cuvexeic ato R cuvaptioeL f Kal g.
3 8 5 5 4
Av [ f(x)dx =6, [ f(x)dx =29, [, f(x)dx = 8ka [ g(x)dx = —6, téte:
o) Na Bpeite Ta oAokAnpwpara:
. g
i [, f()dx
- 8
i [, 2f(x)dx
5
i, [C(F(x) + g(x))dx
(Movabec 18)
B) Av yia ™ ouvaptnon g woxlet otL g(x) <0 yua kdBe x € [1,5], tote va Bpeite 10
gppadov tou xwplou mou oxnuatiletal amo tn ypadlkni mapdotacn g g, Tov atova x'x

KoL TG suBsisg x = 1 kaLx = 5. (Movadeg 07)

36849

OEMA 2

*Z, avx <0
l—ovvx, avx >0

Aivetow n ouvaptnon f pe f(x) = {
a) Na efstacete avn ouvaptnon f eivat cuvexng oto 0. (Movabeg 7)
B) Na urtoAoyioete to epfad o Tou xwpiou Tov mepkAsietal ueTafl TNG YpaAPLKAC

mopaotacngIng f, Tou agovo x'X Kal Twv eUBeLwv X = -2 KaLX = . (Movadecg 18)



