OEMA 2

Aivetain ouvdptnon f(x)=x"—4x+5, xeR.

a) Na Seifete otLn f ypddetal otn popdry f(x) = (x—2)2 +1.
(Movadec 10)
B) No avadEpeTe TIG LETATOTIOELS TNG y = X~ WOTE Vol TPOKUYPEL N ypadLk mapdotacn g

ouvaptnong f, Tnv omoia KAt va XapdéeTe 0TO GUOTNA CUVIETAYUEVWVY TTOU 0KOAOUBEL.

(Movadec 15)



OEMA 2
270 TMapaKdTw oxnua divetat n ypadikn napdotaocn Cr piag ouvaptnong f pe nedio
oplopou to R.
a) Na Statdgete amo 1o UkpOTEPO TPOG TO PeyaAUTEPO Toug aptBpoug f(xy), f(x3)
ko f(x3).

(Movadeg 10)
B) Eivaw n ouvdptnon f yvnoiwg povotovn oto R; Na attloAoyroete tnv amavinon

0ag.

(Movadec 10)

y) Napouctdlel n cuvaptnon f PEYLOTO OTO X,; Na aLTLOAOYAOETE TNV AMAVTNON OO,

(Movadec 5)




OEMA 2
210 mapakdtw oxfua divovtat ot ypadikég napactdoelg Cr kat Cy TV OUVAPTHOEWY
f kai g avtiotoka, pe nedio oplopol to R. H ypadkn napdotacn tng g mpokUTTeL
arnd tn ypadkn rapdotacn g f Le opllovTia KoL KaTakopudn LETATOTLON.
Mapatnpwvtag To oxnua:
a) Na Bpeite ta Staotipata povotoviag, To 160G Tou akpotdtou g f kabwg KatL Tnv
TLUN TOoU.

(Movadeg 10)
B) Na Bpeite peow mowwv petaronioewv tng Cr mpokumteL n Cy.

(Movadeg 15)




OEMA 2

2TO MAPAKATW oXN o Sivovtol oL ypadLKEG TAPAOTACELG TWV CUVAPTACEWV f Kal g, Ttou opilovtal
OTOUG TIPAYHOTIKOUG aplBuous. H ypadikn mapdotaon tnG g TMPOKUTTEL amd tn ypadlkn
napactacn e f ue opllovTia Kal Katakopudn LETATOTMLON.

3

ATIO TIG YPOPLKEG TAPAOTACELG Va Bpeite:

a) Ta StaoTApata Hovotoviog TG f, To €l60G TOU AKPOTATOU TNG f KOL TNV TLUI TOU.
(Movadecg 15)

B) Av g(x) = |x|,x € R va emiAé€eTe MOLOG QIO TOUG MAPAKATW Elvat o0 TUTOG TG cuvaptnong f.
Na S1kaloAoyroeTe TNV AmAvVINor oOG.

fx)=1x+2|+1 fx)=1x—-2|—-1 fX)=Ix+2]-1 fxX)=1x—-2]+1

(Movadec 10)



OEMA 2

Aivovrat Ta onpeia tou emuédouv A(1,1],B(3,3).

a) Na alttoAoynoeTe moleg amd TIG EMOUEVEG LOOTNTEG Oa WtopoUoe Kal Toleg de Ba

WTopoUoe va €xel pia cuvapmon f, mou opiletal og GAOUG TOUG TPAYMATIKOUG aptOuoug

Kal TG orolag 1 ypaikn rapactaon SlEpxetal amod ta A kat B.

i) elval otaBepn) ocuvapmon ii) elval yvnoiwg ¢bivouoca cuvaptmon
Movadeg 12

B) Na OUMITANPWOETE TNV MAPAKATW YPAPLKN Tapdactaon piag cuvapmong f, n omoia

SLEpxetal arto ta A,B kalt sival repit).

Movadeg 13



OEMA 2
Aivetal n ouvdptnon @(x) = |x|, x € R pe ypadki napdotaocn mov paivetal oto oxAua.

Eruhéov ot ouvaptioelg g(x) =[x — 2|, x e Rkarf(x) = [x— 2|+ 1, x € R.

a) Na mapoaotioete ypadikd oto 5o cUoTNHA CUVTETAYUEVWY TIG CUVAPTACELS g, f Kalva
e&nynoete mwg mpokUTtouv petatonifoviag KatdAAnAa tn ypadiki mapdotacn Tng @.
(Movabec 13)

B) Me tn BonBeLa tng ypadikig mapdotaongtng f, n omoia Sivetol mopakdtw,

va Bpeite:
i. Tabwotiuata ota onoia n f eivatyviola av§ouvoa katyviola ¢Bivouoa.
(Movadeg 6)

i. TooAwo akpotato tng f kaLtn B€on tou. TLeidoug akpotato eivay;

(Movadec 6)



OEMA 2

Alvovtal Ta TapakdTw oxnuata:

3
2 A=1(2,2)
1
3 -2 -1 0 1 2 3
-1 -1
-2 -2
-3 -3
R 3
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3 -2 -1 o0 1 2 3 3 5 1 1 2 3
1 I
2 I
3 3

a) Na atttohoynoete moleg amno Ti§ ypagikég napaoctacslg C,,C,,C,,C, avamaplotoiv
APTLEG 1) TIEPLTTEG CUVAPTNOELG, TTOLEG OXL Kal ylati. Alvetal 0Tt TOUAAXLIOTOV Hia ival aptia
Kalt TOUAGXLOTOV pia gival rtepit).

(Movadeg 12)
B) Ma Tt ouvaptoeg C,,C, va Bpeite ™V Tetayuévn Tou onueiou toug Bl-2,k/,
ALTIOAOYWVTAC TNV TLUY) TTOU BPNKATE At TNV ISLOTNTA CUMHETPpiag Kabepiag ouvaptnong.

(Movabdecg 13)



OEMA 2
210 mopakAatw oxnpa Sivetal n ypadikn mapdotacn Tng ouvaptnong g (x) = ixz, X € R kat
n ypadwn mopdotacn tng ocuvaptnong f(x) n omolo TPOKUMTEL aAmo Mia opovia
petatomnon tng g (x) katd 3 povadegmpog ta 6e§LA KoL LETA KATA pia povada mpogta navw.
a) Na emAé€ete TNV owoth andvinon 6cov adopd tov TUTo NG f (X).
Mfex)y=gx+3)+1. M)fx)y=gx +3)—=1. () f(x) =g(x —3)+ 1.
(V) f(x) = g(x — 3)— 1.

(Movabec9)
B) Na Bpeite tnv eAdxiotn Tiur Tng ouvaptnong f(x) kaLtnv B€on eAaxiotou.

(Movabeg8)
y) Naypayete ta dlaotripata ota onoia n ouvdaptnon f(x) eivatyvnoiwgavfovoa ) yvnoiwg
¢Bivouoa.

(Movabdec8)
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OEMA 2
Mia ouvaptnon f pe medio oplopol to Sdotnua («,3) eival dptia kal n ypadikrn g
napdotaon Stépxetat amno to onpeio (2,2).
o) Na Bpeite TV TLA ToU « .

(Movabdeg 7)
B) Na Bpette to f(-2).

(Movabdecg 8)
y) Zto mopakdtw oxApo Sivetal n ypadkr) mapdotacn tng ouvdptnong f oto Sidotnua
[0,3). Na oxedidoete tn ypadikr napdotaon the f oto nedio oplopol tng.

(Movabdecg 10)




OEMA 2
Mia ouvdptnon f pe mebio oplopol to Sidotnua (a,6) eival mepirty kat n ypadikr g
napdotaon Stépxetat ano to onueio (4,2).
o) Na Bpeite TV TLA ToU « .

(Movabdeg 7)
B) Na Bpette to f(-4).

(Movabdecg 8)
y) Zto mopakdtw oxApo Sivetal n ypadkr) mapdotacn tng ouvdptnong f oto Sidotnua
[0,6) . Na oxedidoete tn ypadkn napdotaon tng f oto nedio oplopou tg.

(Movabdecg 10)




OEMA 2
Atvetau pia ouvdptnon f yia v omoia woxvet 6t f(-1) =2 ko f(1)=0.
Na attiohoynoete (aAyeBpika i ypadikd)
a) ywati n ouvaptnon f Sev eival dptia .

(Movadec 8)
B) yiati n ouvaptnon f &ev eival mepurrn.

(Movabdecg 8)
y) ytati n ouvdptnon f Sev eival yvnoiwg av€ovoa.

(Movabdecg 9)



OEMA 2
H ypadwki mapdotacn pag ouvvaptnong f upe medio oplopot to [-4,4] daivetal oto
TIOPOKATW OXAUOL.
o) Na attioAoynoete ylati n cuvaptnon ivat aptia.

(Movabdec 8)
B) Na Bpeite ta Staotipata povotoviag tng f .

(Movabdecg 8)
v) Na Bpeite tnv eAdytotn T tne T koBwg Kat yLo moLeg TLEC Tou X TLC TApOUoLAlEL.

(Movabdecg 9)
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OEMA 2

210 mapakdtw oxnua Sivetal n ypadiki mapactaocn plog cuvaptnong f Ue medio oplopou

to Siaotnpa (-2,2).

a) Na e€etaoete av n [ elval ApTLa 1) TEEPLTTH KaL VAL ALTLOAOYHOETE TNV anmdvinon oag.
(Movadeg 7)
B) Na ypaete ta Staotipata ota onoia n f eivat yvnoiwg avéouoa.
(Movadec 8)
y) Na Bpeite Tn péylotn Kat TNV EAAXLOTN TN TNG f KaBWG Kat TIq BE0ELG TwV akpOTATWY

OLUTWV.

(Movadec 10)



OEMA 2

Aivetat pla ouvaptnon f yvnoilwg av§ouvoa oto R pe cuvolo tipuwv to R tng omoiag n
ypadkn mapactacn SLEpXETAL Ao To onueio A(1,2).
a) Oa unmopouoe n ypadikn mapdotacn tng f vo SLEPXETAL KAl ATt TO onpeio B(2,9); Na
OULTLOAOYNOETE TNV ATIAVTINOK 0OG.

(Movadec 13)
B) Mowa amd T mopakdtw ypadlKEG TAPOOTACEL Ba pmopouoe va elval n ypadiki
nopdotacn g f; Na aLtloAoynoeTe TNV amavinon cag.

-2

(Movadec 12)



OEMA 2

Aivetat pla ouvdptnon f yvnoiwg ¢Bivouca oto R pe cvvolo Tipwv to R tng omoiag n
ypadkn mapactacn SLEpXETAL Ao To onueio A(—1,3) .
a) Oa unmopouoe n ypadikn mapdotacn tng f vo SLEPXETAL KAl ATt TO onpeio B(2,5); Na
OULTLOAOYNOETE TNV ATIAVTINOK 0OG.

(Movadec 13)
B) Mowa amd T mopakdtw ypadlKEG TAPOOTACEL Ba pmopouoe va elval n ypadiki
nopdotacn g f; Na aLtloAoynoeTe TNV amavinon cag.
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(Movadec 12)



OEMA 2
210 MOPOKATW oxXAMa Sivovtal opLopeva TUAMOTA TNG YPAPIKAG OPACTOONG KLOG APTLOG

ouvdptnong f pe nedio oplopod to Sidotnpa [—4,4].

a) Na peTadEPETE TO OXNMA 0TNV KOAQ 0aG KOL VO XOPAEETE T UTIOAOLTO TUAMATA TNG
ypadlkig mapdotaongIng f .
(Movabdec 8)
B) Na Bpeite
i. Ta Staotipata ota onola n cuvaptnon f eival yvnoiwg pBivouoa. Na attioloyroete
TNV amnavinon oag.
(Movadec 8)
ii. TN péyloTn KaL TNV EAAXLOTN TIUA TNG f KABwWGE Ko TIG BECELG TwV aKPOTATWY AUTWV.

(Movabdeg 9)



OEMA 2
Avtikeipevo Kuwveital katokopuda. To TopokdTw oOXAMO avamaplotd to ugog h tou

QVTLKELLEVOU amo To €6adog yla kabe xpovikn otyun t. Na Bpeite:

a) Moleg XPOVIKEG OTLYUEG TO AVTLIKELLEVO amexel Im armo to €dadog.
(Movadecg 5)
B) Mowa eival n péylotn amoOoTAcn TOU QAVTIKELUEVOU amd To £6ad0g Kol oL XPOVLKA OTLYUN
TNV ETULTUYXAVEL.
(Movadec 10)

y) MoLo XPOVIKO SLACTNHA TO OVTLIKELLEVO ATIOUAKPUVETAL Ao To £6a¢oC.

(Movadec 10)



OEMA 2

1

f /
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10 Mapanavw oxnua Sivetal n ypadikrn mapdctacn Tng ouvaptnong f(x)=77,ux oTo

Sdaotnua [0,272'] KaL n ypadukn mapdotacn tng cuvaptnong g mou mpogkue and v f

pe duo Sladoxikecg petatoniosls. Me tnv fonBela tou oxnuatog va Bpeite:

a) To nedio opLopol TNG oUVAPTNONG g, TNV HEYLOTN TLULN TNG KAl OE Ttola B€on TNV amoKTd.
(Movadec 13)

B)

i. TIg 6Vo SLadoykég petatomioelg tng f amod g onoleg mpoékuden g.
(Movadec 6)
ii. tovtumo g g .

(Movabdec 6)



OEMA 2

ITO TMOPOKATW CUCTNUA CUVTIETAYUEVWVY Slvetal n ypadilki mapdotacn tng ouvaptnong

g(x)=x"-2, xeR.

g9(z) = a* — 2

o) Me Baon tn ypadkn TN mapactacn,
i. va atttodoynoete ylati n g elvat aptio.
(Movadecg 9)
ii. va Bpeite to eEAdyloto NG g Ko Ttn B€on awtou.
(Movabdec 7)
B) Na oxedlaoete tnv ypadiki mapaoctaon NG f (x) = x* petaronilovrag katdAAnAa thv
ypadLlki mapaoctacn TNG g mou GALVETOL OTO TAPATIAVW OXALL.

(Movadec 9)



OEMA 2
210 mopakatw oxpa Sivetal n ypadikn mapdotaon pag cuvaptnong f(x).
a) Na Bpeite to nedio oplopov tng f.

(Movabegb)
B) Na e€etdoete av N cUVAPTNON €lvVaL APTLA 1) TIEPLTTH.

(Movabec9)
y) Na Bpeite, av umdpyouv, Ta akpotata tng f KoL TG BECEL] TWV AKPOTATWVY.

(Movabeg10)




OEMA 4
Oswpolpe pa ouvaptnon f pe nedio oplopol to Sidotnua [—3,3]. H ouvdaptnon f eivau
dptia, yvnoiwg ¢pbivousa oto Sidotnua [-3,0] kat yvnoiwg avgouca oto dtdotnua [0,3].
a) Na anodeifete ot f(-1) < (2).

(Movabdecg 6)
B) Na artodeifete ot f(3)> f(x) > f(0) yia kdBe x €[-3,3].

(Movabdeg 7)
y) Na amodeifete 6tL n ouvdptnon f mopouctdlel eAdxloTo Kal péYLOTO KoL va BPeite TG

B£0e1¢ peylotou kal ehayiotou.
(Movabdeg 6)
6) Mapoakdtw Sivovral 4 TUMOL, and Toug omoiloug Evag HOVO UTOPEL va ival o TUTIOG TNG

ouvaptnong f . Na emidé€ete To owotd TUTO aLTloAoywvTag TV ordvtnon oag.

a F(X)=v9-x* B. F(X)=—/9-x* y. f(X)=Vx*-9 6. f(X)=—Vx*-9

(Movabdeg 6)



OEMA 4
H meptBarlovtikr) opada evog oxoAeiov mapélafe cuppatomieypa pnkoug 40m yua va
nepldpAlel, XPNOLUOTOLWVTAC OAO TO OCUPUATOMAEyUQ, €vav opBoywvio KAMO ylo
KoAALEpYELD Aaxavikwy. OL padntég tng meptBarioviikng opadag B€Aouv va emAé€éouy Eva
KNTTIO TIOU va €XEL 0G0 To SuvaTov PeYaAUTeEpPO eUPAdOV.
a) Na dwoete TI¢ SlaoTtaoelg TpLwV SladopeTikwy opBoywviwy KATwV Ue mepipetpo 40m .
Na e€eTA0ETE AV OL TPELG AaxovoKNnTIoL £XOUV TO 810 EUPadov.

(Movabdecg 7)
B) Av cupBoAicoupe pe x To MAATOG Kal e E to epPadov evoc AaxavoKnTou HE TIEPLUETPO
40m , va ekppdoete T0 £ WG cUVAPTNON TOU X.

(Movabdec 8)
v) Na beifete otL E(x):—(x—10)2+100. Xpnowgomnowwvtag tn ypadlki mopactacn tng

ouvdptnong f(x)=-x> va KaTAOKEUAOETE TNV ypadik Tapdotach thg E(x). And
ypadiki napdotacn tng E(x) va Bpeite tig Slaotdoelg Tou AaxavOoKnTou LE TO PeEYyaAUTEPO
euBadov.

(Movabdecg 10)



OEMA 4
Aivetain ouvaptnon f(x)=ax+pf, a,feR.

a) Av n ypaodikn napdotacn tng f SiEpxetal and ta onueia A(1,2) kot B(5,8), va beigete
ot a:% KoL ﬂ:l .

(Movabdec 8)
B) Av g(x) €ilvalLn ocuvdptnon mou MPOKUTTEL OO TN LETATOTILON TNG YPADLKAG TApAoTaoNG
NG f opllovtia katd 1 povada mpog ta apLotepd Kat katakopuda katd 3 povadeg mpog ta
KATw, va Bpeite Tov TUMO TNG g .

(Movabdec 9)

3 , , . . , .
Y) Av h(x) :E(x—l) elval n ouvaptnon mMou TPOKUTITEL QMO TN UETATOTLON TNG YPAPLKAG

napdotacng g f opiovtia Katd x Hovadeg mpog ta SefLld Kol Katakopudpa Kota 7

povadeg katw, va Bpeite to k¥ (x>0).

(Movabdec 8)



OEMA 4

Aivovtat ot cuvapthoetl @(x) = —x%,x € Rkat f(x) = —x?+ 2x + 1,x € R.

a) Na anobeifete otL f(x) = —(x — 1)% + 2 yia kdBe x € R KaL 0TN CUVEXELQ, UE TN
BorBela tnG ypadkig mapdoTaong TG cuvaptnong ¢, mou Gpaivetal 0To MapaKATW

OXAUQ, VA TIOPAOTAOETE YpadLka tn cuvaptnon f.

¥

0]

(Movabdec 10)

B) Me tn BonBeLa tng ypadikng mapdotaong tng cuvaptnong f va Ppeite:

i. Toadlaotiuata ota onoia n cuvaptnon f eivat yvnoiwg povotovn.
(Movadec 5)

ii.  To oAwo akpdtarto tng f kabwg kat tn B€on Tou.
(Movadec 5)
iii. To mAnBog twv pulwv ¢ eflowong f(x) = K,k < 2. Na. awtloAoyroete tnv
anavtnon oag

(Movabdec 5)



OEMA 4
310 oxfiua Sivovrtal oL ypadikég mapactdoelg pag mapaBorng f(x) = ax? + fx +y
Kot tng eubeiag g(x) = —x + 2.

+
B
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o) Asedopévou otL n mapaPolAn SiEpxetat amno ta onueia A4, B, I', va Bpeite TI¢ TIUEG

wva,pf,y.
(Movadec 8)
B) Av a = %,ﬁ = 0 koL y = —2, va Bpeite aAyePpLKA TIG CUVTETAYUEVEG TWV KOLWVWV
onueilwv Tng euBeiag kat TNG mapaBoAng.
(Movadec 8)

y) Av petatoniooupe tnv mapafoAn kata 4,5 povadeg mpog ta mavw, va Selfete OTL N
guBeia katl n mapaBoln Ba £xouv éva povo kKoo onpuelo.

(Movadec 9)



OEMA 4
Aivovtatotouvvapthosg @(x) = 3x2, x € R kat f(x) = 3x2—6x +8, x €R.
a) Na eAéyéete av n ouvaptnon @ eivol ApTLa f TEPLTTN Kol vo. oXeSLAOETE TN ypadLkA TG
mapaoctaon.
(Movadeg 4)
B) Na amobeifete 6t f(x) =3(x —1)2+5, x € R. Itn ouvéxela, pe t Bordela tng
ypadlkig mapdotacng tng ouvaptnong ¢, va Topactnoete ypadkd tn ouvaptnon f,
OLLTLOAOYWVTOAC TNV ATAVTNOT 0aG.
(Movabeg 4)
y) Me tn BonBela tng ypadikng mapdotaong tng ouvaptnong f, va Ppeite:
i. Ta daothuata ota onoia n f elval yvAaola povotovn KoL tov d§ova CUUUETPLAG TNG
ouvaptnongf.
(Movabeg 6)
i.  To oAwo akpotato tngf koL tn B€on tou. TLeidoug akpotato eival;
(Movabec 4)
ii. To mANBog Twv Kowwv onueiwv Tng ypadkng mapdotaong tng f KoL tng eubeiag pe
eflowon y =1, 1 € R, yla 115 dtddopeg TLHEG TOU paypaATIKOU aplOuou A.
(Movadec 7)



OEMA 4
Oswpolpe pa ouvaptnon f pe nedio oplopol to Sidotnua [—3,3]. H ouvdaptnon f eivau
dptia, yvnoiwg ¢pbivousa oto Sidotnua [-3,0] kat yvnoiwg avgouca oto dtdotnua [0,3].
a) Na anodeifete ot f(-1) < (2).

(Movabdecg 6)
B) Na artodeifete ot f(3)> f(x) > f(0) yia kdBe x €[-3,3].

(Movabdeg 7)
y) Na amodeifete 6tL n ouvdptnon f mopouctdlel eAdxloTo Kal péYLOTO KoL va BPeite TG

B£0e1¢ peylotou kal ehayiotou.
(Movabdeg 6)
6) Mapoakdtw Sivovral 4 TUMOL, and Toug omoiloug Evag HOVO UTOPEL va ival o TUTIOG TNG

ouvaptnong f . Na emidé€ete To owotd TUTO aLTloAoywvTag TV ordvtnon oag.

a F(X)=v9-x* B. F(X)=—/9-x* y. f(X)=Vx*-9 6. f(X)=—Vx*-9

(Movabdeg 6)



