OEMATA TPANEZAZ 3YNAPTHZEIZ

1. Alvovtal Ta MopaKATW OXNOTA:
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a) Na altloAoyroETe TIOLEG ATIO TLG YPADLKEG TTapaAoTACELS €y, Cy, C3,C, AVATIOPLOTOUV APTLEG
I TIEPLTTEC OUVAPTNOELG, TIOLEC OXL KoL ylatl. Alvetal OtL TouAdyxlotov pia eival aptia Kot
TouAd LoTov pia elval eptittn. (Movadeg 12)

B) Ta Ttg ouvaptioelg C,,C, va Ppelte TNV TETAYHEVN TOU ONUELOU  TOUG
B(—2, k),attiohoywvtag tnVv TA Tou Bpnkate amd tnv OOTNTa CUUHETPplag Kabepiag
ouvaptnong. (Movabdecg 13)
(2.14976)

2. Aivetaln ouvvaptnon @(x) = |x|, x € R pe ypadikn mapdotacn nou daivetat oto oxripna. Emuiiéov

otouvvaptioelgg(x) =[x — 2|, x E Rk f(x) =[x —2|+1, x €ER.



a) Na tapoaotrioete ypadikd oto (510 cUOTNUA CUVTETOYUEVWY TIG CUVAPTNOELS g, f KOl va eEnyrnoETe

TIWG TIPOKUTITOUV peTatomi{oviag kKatdAAnAa tn ypadikr mapdotacn tng @. (Movadeg 13)

B) Me tn BonBela tng ypaodikng mapactaong tng f, n onoia divetal mapakdtw,

va PBpeite:

i. Tadlotiuata ota onola n f eivat yviola av§ouoa kat yviola ¢Bivouoca. (Mov 6)

i. To oAwkd akpotato tng f kattn B€on tou. TLeiboug akpotato eival;,  (Movdbeg 6)

(2_14972)

210 napakdtw oxApa Sivetal n ypadkn napactaon tg cuvdptnong g(x) = %xz, X € R xau
n ypadwn moapdotacn tng ocuvaptnong f(x) n omoia MPOKUTTEL amd Mia opllovila
petatonon tng g(x) katd 3 povadeg mpog ta Se§Ld KoL PETA KATA pia povada mpog ta mavw.
a) Na emAééete TNV owotn andvinon 0cov adopd Tov TuTo g f(X).

Mfx)=glx+3)+1. M) f(x)=gx +3)—1. () f(x)=gkx — 3)+1.



(V) f(x) =9g(x — 3)—1. (Movabeg 9)
B) Na Bpeite tnv eAdytotn Tiun tng ouvaptnong f (x) kat tnv Béon elayiotou. (Movadeg 8)

y) Na ypagete ta dtaotipata ota onoia n cuvaptnon f(x) eivatyvnoiwg avfouvoa n yvnoiwg

€T
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¢Bivouoa. (Movabdec 8)
(2_14983)

Mia ouvdptnon f pe medio oplopol to Sdotnua («,3) eival dptia kal n ypadikr g
napdotacn SiEpyetal anod to onueio (2,2).

a) Na Bpeite TRV TLUA TOU o . (Movabdeg 7)
B) Na Bpeite to f(-2). (Movabdec 8)

y) Z1o mapoakdtw oxrua Sivetal n ypadiki mapdotacn tngouvaptnong f oto Staotnua [0,3)

. Na oxebidoete tn ypadikn napdotacn tng f oto nedio oplopou tnc. (Movabeg 10)
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(2_15017)



5. Mia ouvvaptnon f pe nedio oplopol to Sdotnua («,6) sival mepirth kat n ypadikn g
napdotacn SiEpyxetal anod to onueio (4,2).
a) Na Bpeite tnv Tl ToU o . (Movabeg 7)
B) Na Bpeite to f(-4). (Movadeg 8)
y) 210 mapokdtw oxApa Sivetal n ypadikr mapdotacn tng ocuvaptnone f oto Sdidotnua

[0,6). Na oxedidoete tn ypadikr mapdotacn tng f oto medio oplopol tng. (Movadeg 10)

(2_15018)
6. Alvetal pia ouvdaptnon f yua tnv oroia woxvet 6tt f(-1) =2 ko f (1) =0.
Na attiohoynoete (aAyeBpikd i ypadikd)

a) ywati n ouvaptnon f dev eival dptia .

(Movabdec 8)
B) ywati n cuvaptnon f &ev elval mepirrn.

(Movadec 8)
y) ywati n ouvaptnon f 8ev eivat yvnoiwg avéouvoa.

(Movadec 9)

(2_15019)
7. H ypadwn mapdotaon pag ocvvaptnong f pe medio oplopol to [-4,4] daivetar oto
TIAPOKATW OXAHOL.
a) Na atttoAoynioete ylati n cuvaptnon ivat aptia. (Movadeg 8)
B) Na Bpeite ta Staotipata povotoviag tng f . (Movadeg 8)
v) Na Bpeite tnv eAdyotn twur) tng f kabwe Kot ya ToLeg TIEG Tou X TLC TAPOUOLALEL.

(Movadec 9)
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8. Xto mapakatw oxnua divetal n ypadikn mapaoctaon pag cuvaptnong f pe nmedio oplopou

t0 Sudotnua (-2,2).

a) Na eéetaoete avn f elval dptia ) mepLttn Kat va attloAoynoete Tnv anavinon oag (M7)
B) Na ypayete ta dtaotipata ota onoia n f eivalyvnoiwg avfovoa.  (Movadeg 8)
v) Na Bpeite tn péylotn kat tnv eAdxotn Tl tng f kabwg kat tig B€oelg Twv akpotatwy
QLUTWV. (Movabdecg 10)
(2_15112)

9. Aivetal pa ocuvaptnon f yvnoiwg avovoca oto R pe ocuvoro tipwv 1o R tng omoiag n
ypadwr napdotoon Siépxetat and to onueio A(L2).
a) Oa unopouce n ypadikn mapdotacn tng f va SiEpxetal kal anod to onueio B(2,9); Na
QLTLOAOYNOETE TNV AMmAvInon oag. (Movabdeg 13)
B) Mowx amod TG mapakdtw ypadlkeéC mapaotacslc Oa pmopouos va eival n ypoadikn

napdactaon g f; Na attloAoynoete TRV amavinor oag.



(2_15114)

10. Aivetal pla ouvaptnon f yvnolwg ¢Bivovoca oto R pe cuvolo Tiuwv to R NG omoiag n
ypadwr napdotoaon Siépxetal and to onueio A(-13).
a) Oa umnopouoe n ypadikn mapdaotacn ¢ f va diépxetal kat anod To onueio B(2,5); Na

OLTLOAOYNOETE TNV AMAVTINOH OagC. (Movadeg 13)
B) Mowa amod TG Mapakdtw ypadlkéG mapaotdoel Ba pmopouoe va eival n ypadiki
napaotaon tng f ; Na alttoAoynoste v anavtnon oag.
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11. 310 nmapakdtw oxnua divovral oplopéva TUAHOTA TNG YPADIKNC TTAPACTOONG ULOG APTLOG

ouvaptnong f pe medio oplopov to Stdotnua [—4, 4] .

LN
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a) No peTadEpeTe TO OXNUA OTNV KOAAOL 0OG KoL VO XOPAEETE TOL UTTOAOUTA TUAUATA TNG
ypadikig mapdaoctaongtng f . (Movadeg 8)
B) Na Bpeite
i. Ta dlaotpata ota onoia n ocuvaptnon f eivat yvnoiwg ¢pBivouoa. Na attiodoynoste
TNV anavinon cag. (Movabec 8)
ii. TN pHéylotn Ko TNV eAdxotn Tl tng f kaBwg kat Tig O€0ELg TwV aKPOTATWY AUTWV.
(2_15116)
12.

JTO MOPATAVW OXAHA SVETOL Eva TUAMA TNC YPADIKAG TAPACTOONG ULAC APTLAG GUVAPTNONG
pe medio oplopou 1o R.
o) Na peTadEpETal TO OXHA OTNV KOAAQ 0OC KOL VOL CUUTTANPWOETE TN ypodLKn mopactacn

HE TO KOUUATL TNG KAUTIUANG Ttou Aeimel. Na attloAoynoete TNV andvinong oag. (Movadeg 10)



B) Na Bpeite:

i. Ta dtaotpata povotoviag tng cuvaptnong f. (Movaébec 8)
ii. To €ldo¢ Tou akpotatou Kot T B€on Mou To MapouaotaleL. (Movabdecg 7)
(2_15372)

B Aivetaw n ouvaptnon f(x)= X —+/2X —3, ™G onoiag n ypadikn mapdotacn daivetal oto

TIOPOKATW OXAKAL:

Y S

-1 L] 1

o) Na Bpeite to nedio oplopov TG cuvaptnong. (Movadeg 7)
B) Na mpooSlopioete T0 OALKO EAAXLOTO TG oLVAPTNONG, KABWG KaLtn B€on avutou.  (Movadeg 8)
v) Na Bpeite ta dtaotipata ota onoia n cuvaptnon eivat l.yvnoiwg avéouoa ll.yvnolwg ¢pBivouca
(2_15437)

14. Avtikeipevo kweitat katakopuda. To mapakdTw oA avanaplotd to Vo N tou avtikepévou and

10 £€8adog yla kabe xpovikr otyun t. Na Bpette:

1 o 1 2 3 4 5 5 7 5
t(min)
-1

a) MoLeg XPOVIKEG OTIYMEC TO avTikeipevo améxel Im amd to édadog. (Movadeg 5)

B) Mola elval n HEYLOTN AMOOTOCN TOU QVIIKELLEVOU amo To £€8ad0og Kal Tola XPOVIKH OTLyUn TV

ETUTUYXAVEL (Movadecg 10)
y) Molo XpovIKO SLACTNHA TO AVTIKELEVO AMoUaKpUVETaAL amnod Tto £dadoc. (Movadec 10)

(2_15645)


ΓΙΟΥΛΗ
Placed Image


15. Mpokewévou va eheyxBel pnxaviopog ektdééeuong MUPAUAWY SNULOUPYHOOUE TO TTAPOKATW OXHMO

oto onoio ¢aiveral n andotacn Tou upalAou amnod to £5adog o€ CUVAPTNON LLE TOV XPOVO.

o) Na Bpeite:
i. TOv OUVOALKO XpOVO KIvnong Tou UpaUAou. (Movabec 5)
ii. To péyloto UPog mou €dtooe o MUPAUAOG KAl TTOLA XPOVLKN OTLYUR oUVERN autd. (Movadeg 6)
B) Ze emavaAnyn tou eAéyxou n ektdEeuon npaypatonoteital and vpog 1km .

i. Na petadépetal otnv KOAAA 6o¢ TNV AMOTUMWON TNG TPWTNG EKTOEELONG KL VAL OXESLAOETE OTO

1610 cvotnua afovwy tnv deltepn. (Movabdeg 7)
ii. To véo péyLoto UPog ou £dTace o0 MUPAUAOG KAL TTOLA XPOVLKI OTLYUr cUVERN auTo. (Movadeg 7)
(2_15787)

16. 210 MAPAKATW CUOTNUA CUVTETAYHEVWY Silvetal n ypadlkr mapdctocn Tng cuvaptnong

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

3 glz)=a" -2

I a -z -1 14 / 2 3 ]
-1

a) Mg Baon tn ypadLikn ¢ mapactacn,

i. va atttoloynoete yati n g eivat dptia. (Movadec 9)

ii. va Bpeite to eAdyxloto TNG g Ko Tn B€on autou. (Movabdec 7)



B) Na oxedidoete v ypadiki mapdotacn g f (x)=x> petaromnifovrag kardAAnAa tv

ypadLki mapAaoctacn TnG g mou GALVETOL OTO TAPATIAVW OX L. (Movabecg 9)
(2_15811)

17. Zto mopakdtw oxnpa divetal n ypadiki mapaoctacn g cuvaptnong f(x).
a) Na Bpette 1o nedio oplopou tng f. (Movabec 6)
B) Na e€etaoete av n cuvaptnon eivat APTLA 1) TIEPLTTA. (Movabdec9)
y) Na Bpette, av umtdpxouv, Ta akpotata tng f Kat tg B€oelg Twv akpotdtwy. (Movaddeg 10)

A

4

(2.16129)

18. Aivetal to onueio A(—2,8) TO omoio avrKel otn ypadikr MapAoToon HIOC TEPLTTAC KOl
yvnolwg povotovng cuvaptnong f.
o) Na Bpeite TIC OCUVTETAYUEVEG EVOGC QKOO ONUElOU, TO omolo va avrikel otn ypodlki
napaoctaocn g f. (Movabdec 8)
B) Na Bpeite av n ouvaptnon f eival yvnoiwg avfouoa r yvnoiwg ¢pBivouca. (Movadeg 9)
y) Av pila oo TG MopoKATw YPADLKEG TIAPACTACEL AVILOTOLXEL OTn ouvdptnon f va

OLTLOAOYIOETE TMOLa UMOpPEL va elvat:

(2.21164) | J



19. Zto duthavo oxnua dpaivetal n ypadikn napdotaon C, 4
NG ouvaptnong f(x)=x*, xe R.
a) Na Bpeite tov TUMO TNG ouvApPTNONG ¢(X)TNG omolag n ) K
ypadik mopdotacn mpokUmtel amd tnv C, av Tnv 27
HETATOTIIOOUHE pia povada, mpog ta mavw. (Movadeg 8) .
B) Na oxebiaoete tn ypadiki napdctaocn tng d(x).
(Movabeg 8) A . 5 ! 7
y) Me t BonBela Tou oxrjpatog, va Bpeite tn povotovia
Kal ta akpotata tng d(x). (Movabeg 9)

(2_21673)
20. 1o mapakdtw oxApa Sivetal n ypadikr mapdotacn tng cuvdptnong f(x)=x*+1 kot n

ypaodkr mapactaon pag ouvaptnong g(x) pe xeR.

a)i. Elvatn f daptia f mepittr ouvaptnon; Na attltoAoyroete TV anavinor oac.(Movadec 7)
ii. Exetn f péylotn tun n ehayiotn; Na atttoAoynoete tnv anavinon cag. (Movadeg 7)
B) i. Me mola petatomnion tng ypadikng mapaoctacng tng f mpoékue n ypadkr mapdaotacn

s g; (Movadec 7)



ii. No. Bpeite tov TUMo NG ouvdptnong g . (Movaddeg4)
(2_20671)
21. Aivetain ouvdptnon f(x) = x> —4x + 5,x € R.

a) Na bei€ete étun f ypddetal otn popdn f(x) = (X—Z)2 +1. (Movédseg 10)

B) Na avadépete e moleg peTaTomnioelg TG y(x) = x2 mpokUMTEL N ypadikr TopAcTooh TNG
ouvaptnong f, tnv omola kot va Xopdfete oTO OUOTNUA OUVIETAYUEVWV TIOU

akoAouBel.(Movadeg 15)

(2_32674)
22. Aivovtaiotouvaptrioels @(x) = 3x%, x ER kat f(x) =3x2—6x+8, x ER.
a) Na eAéyEete av n ouvaptnon @ eivat ApTLa 1 TEPLTTN KoL va oXeSLAOETE TN ypadLkn TG mapdotaon.
(Movabeg 4)

B) Na amobeifete 6Tt f(x) = 3(x —1)2+ 5, x € R. Yt ouvéxela, pe t BonBela TG ypadIKAG
TIOPACTOONG TNG OUVAPTNONG (P, VA TMAPOCTNOETE ypadlkad Tn cuvaptnon f, aLtloAoywviag Tnv

amavtnon oog. (Movabeg 4)
y) Me tn BonBeLa tng ypadikig mapdotacng tng cuvaptnong f, va Bpelte:

i. Tadlotiuata ota omola N f lval yviolo Lovotovn Kal Tov a§ova CUUUETPLOG TG OU-

vaptnong f. (Movabeg 6)



i. To oAwd akpotato tng f katLtn B€on tou. TLeiboug akpotato eiva;  (Movadeg 4)
iii. To mAnBog twv Kowwv onpeiwv TNG ypadkng mapaoctaong tng f kot tng euBeiag pe i

owon y =4, 4 € R, yia t1g Stadopeg TLpEG Tou paypatikol aplBuou A. (Mov 7)
(4_14973)
23. Alvetat n ouvaptnon f(x) = % Ko n rapaorr (€):y = (x — 2)2.
a) Na oxedlaoete oto i6lo cvotnua afovwy e TN ypadlkr MOPACTOCN TNG CUVAPTNONG
12 ' ' , ' P . . .
g(x) = —  ypadwr napdotacn e f. MG MPOKUTTEL N pia YpadLKr MApEoTaon amno v

AAAR;

P (Movadeg 8)

12
B) Aivetal otL TOo cuotnua (2): { y (_ x-1 2 €xetL povadikn Auvon. Na AUoete To cuotnua ().
y=(x-2

(Movadec 9)

12

. . , Y = 022 ,
v) Na AUoete to cuotnua (2'): 2, WG TPOG (X, y) . (Movadeg 8)

y=(x—(1+x/207))

(4_14980)



24,

25.

Oewpolpe pla ouvaptnon f pe nmedio oplopol to Stdotnua [—3, 3]. H ouvaptnon f eilval
dptia, yvnoiwg péivouca oto Stdotnua [-3,0] kat yvnoiwg avéousa oto didotnua [0,3].
a) Na anodeitete ot f(-1) < f(2). (Movadecg 6)

B) Na amobeifete ot f(3)> f(X)> f(0) yia kabe x €[-3,3]. (Movabdeg 7)

y) Na anodeifete 6t n ouvdptnon f mopouotdlel eAdxloto kot PEyLOTO Kal va Bpeite Tig

B£oelc peyiotou kat ehayiotou. (Movabdec 6)
6) Mapakdtw divovtal 4 TUMOL, And TOUG omoioug €vag HOVO UTTOPEL va lval o TUTOG NG

ouvaptnong f . Na emiAé€ete 10 owoTd TUTIO ALTIOAOYWVTAC TNV AAVTIN O 0ag.

a F(X)=v9-x*  B. f(X)=—/9-x> y. f(X)=vx*-9 & f(X)=—Vx*-9
(4_15022)

Me ouppatomAeypa pnkoug 20 m B€Aoupe va mepldpdfoupe OWKOMESO OXAMOTOG

opBoywviou pe Slaotdoelg X Kot Y, ONMwG daiveTal 0To MOPAKATW CXN A

a) Na ekdppdoete TNV MAEUPA Y WG OUVAPTNGON TNG TIAEUPAG X KaL v Bpelte TG SUVATEG TLUEG
NG MAEUPAC X. (Movadecg 7)

B) Na amobeiete otL To epPadov E(X) tou opBoywviou wg ouvaptnon tou x Slvetal amo tn
ouvdaptnon E(X)=—-(x-5)°+25 kot va Bpeite 1o medio oplopol ¢ oto MAAiclo TOU
npoBARuaATOG. (Movabdecg 7)
y) NMapakdtw Sivetal n ypadkn mapdotacns Tne cuvdptnone g(x) = —x*. Metatomnilovtdg
TN KatdAAnAa, va oxebldoete tn ypadiki mapdotacn tng cuvaptnong E(X) kat pe Bdon
auTh, va Bpeite To X €toL wote to epPadov E(x) tou opBoywviou va yivetat péyoto. (Mov7)
6) Ma tnv TN ToUu X ToU PBPAKOTE OTO €PWTINMA V), va Bpeite tnv MAeupd Yy Kol va

npoodlopioete to £i60¢ TOU 0pBoywviou. (Movabdec 4)
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(4_20715)

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

a) Na anobeifete 6t f(x) = —(x — 1)? + 2 yia kdBe x € R kaL 0T GUVEXELQ, Ue T BorBela
NG ypadlkng mapdotaong TG ocuvaptnong ¢, mou daivetal oTo MapakATw OxXAHa, va

TopaoThoeTe Yypadikd tn cuvaptnon f.

-3 -2 -1 0 1 2

w(x) = 2 -2
-3

-4

(Movadec 10)
B) Me tn BonBela tng ypadikig mapdotaong tng cuvdptnong f va Bpeite:

i. Tadlwaotipata ota onola n ocuvaptnon f eivat yvnoiwg povotovn. (Movabdeg 5)
ii.  To oAwo akpodtato tng f kaBwg kat tn B€on Tou.(Movabdeg 5)
iii.  TomAnBog twv puwv tng e€iowong f(x) = k, k < 2. Na ALTLOAOYNOETE TV AMAVTNOH
oaG.(Movadeg 5)
(4 32677)



27.

28.

210 TeTPAywvo ABIA TOU TAPOKATW OXAUOTOC HE TTAEUPA 2 CM, TTAIPVOULE TA ECWTEPLKA
onueia E,Z,H,0 twv mAevpwv AB, Bl, TA, AA, avtiotowya, wote EB =ZI' = HA = ®A =X kat
oxnuatiletal to tetpaywvo EZHO .

a) Na ekppaoete tnv mAeupd EZ wg cuvaptnon tou X Kot va Bpeite TIg SUVATEC TLUEG TOU X.

B) Na amobeifete OtL 10 eUPadov Tou teTpaywvou EZHO cuvaptroel Tng MAeupag x Sivetat
ano t ouvdptnon E(x) =2(x—1)*+2 kot va Bpeite To medio oplopol tng oto mAaiolo Tou

npoBAnuartoc. (Movadeg 6)

y) Napakdtw Sivetat n ypadkn napdotacn g ocuvdaptnons g(X) = 2x*. Metatomnilovtag thv
katdAAnAa, va oxedidoete tn ypadikn napdotacn tng cuvaptnong E(X) kot pe Bdon autn,

va Bpeite to x €toL wote 1o pPadov E(x) tou EZHO va yivetat eAdyioto. (Movadeg 8)

6) TL ouumépaopa MPOKUMTEL yla ta onpeia E,Z,H,0 otnv nepintwon mou to gupadov tou

EZHO yivetal ehdyloto. (Movadeg 5)

(4_20713)
3710 oxrua Sivovtat oL ypadikég mapacTdcelg piag mapaBoris f(x) = ax? + Bx + y karng

gubeiag g(x) = —x + 2.

o) Aebopévou otL n mapaBoln Siépxetal ano ta onueia A, B, I', vo. Bpelte TIG TIHEG TwV

a,pB,y. (Movadec 8)
B) Av a = %,,B =0 kot y = —2, va Bpeite alyePpLKA TIG CUVTETAYHUEVESG TWV KOWVWV
onueiwv tnG eubeiag kat ¢ mapaBoAnic. (Movadec 8)

V) Av petatonicoupe tnv mapafoln katd 4,5 povadeg mpog ta mavw, va deifete OtTL N

guBela kal n mapaBoln Ba €xouv éva HOVo Kowo onpeio.(Movadeg 9)

(4_14294)








