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Mua pkpr etatpeia mouAdel Bloloylkod eAatdodado oto Sladiktuo. ITO MAPOAMAVW OXAMO,
mapouotaletal n ypadlkr mapActoon ThE cuvaptnong mou meplypddel ta £€oda K(x) Kal ta
£008a E(x) amnod tnv mtwAnon x Altpwv Aadlov os éva piva.

o) No EKTLUAOETE TIC CUVTETOYUEVEC TOU ONUEiov TOUNG Twv dU0 guBeLWV Kol Vo EpUNVEVCETE

TN onuooia Tou. (Movabec 6)
B) Mowa eival ta apytka (mayla) €€oda tng etatpelag; (Movabdeg 5)
y) Nooa Alitpa eAatoAado TIPETEL va TTOUANCEL N ETOLPELA YLOL VAL LNV EXEL {NHLAL (Movabdeg 6)

6) Na Bpeite tTov TUMO Twv cuvaptioswv K(x) kat E(x) kal va emaAnBeloete alyeBpkd tnv

OUTAVTNGN TOU EPWTAMATOG (V). (Movadeg 8)



OEMA 4

Ye po alBouoa Bedtpou pe 20 olpEg KAOLOUATWY, TO TANO0G TWV KABLoPATWY KABE OeLpdC
auvéavel kaBwg avePfaivoupe amo oelpd o oelpd, KATtd Tov idlo mavta aplBpud kabiopdtwy. H
1" oelpd €xeL 16 kaBiopata kot n 7" oelpd €xel 28 kabiopata.

a) Na beiéete otL oL aplBuol mou ekppalouv To MANBOC TwWV KABLOUATWY KABE CElpAg eival

Sladoyikol 6pot aplBuntikng mpoddou. Na Bpeite Tov Mpwto 0po TNG Kal T dtadopd AuTng TG

npoddou. (Movabdeg 5)
B) Na Bpeite to yeVvIKO 6po TG tpoddou. (Movabec 4)
y) Nooa kabiopata £xel 6Ao To BEatTpo; (Movadec 5)

8) Av otnv 1" oelpd TG aiboucag autrg ultdpxouv 6 Kevd kabiopata, otn 2" umdpyxouv 9 kevd
kaBiopata, otnv 3" untdpyouv 12 Kevd kaBilopata Kot YEVIKE, To Kevd kaBiopata k&Be oelpdg,
amod t 2" kot petd, ival katd 3 eploodtepa and autd TN TPONYOUHEVNC, TOTE:

i) Na Bpeite amo mola oslpd Kot mEpa Ba uTAPXOUV HOVO Keva kabBlopota. (Movadec 5)

ii) No Bpeite moool ival ol Beartec. (Movabdecg 6)



OEMA 4

e éva TuNua tng A’ Aukeiou kdamolol paBntég mapakoAouBolv padriuata AyyAlkwv Kol
kamototl NaAAkwv. H mbavétnta évag padntig va pnv mapakoAouBel MAAka sivae 0,8. H
mbavotnta £vag pabntrnc va napakoAouBel AyyAka eival TeTpamAdctia anod tnv nibavotnta
va rtapakoAouBel FaAAkd. TéAog, n mBavotnta évag padntng va mapakoAouBel padnuata
ToUAdLoToV pLag amo tig duo yAwooeg eival 0,9.
a) EmAéyoupe éva pabntr otnv ToxN.
i)Nota eivat n mbavétnta auvtog va mapakoAouBel padrnuata kat Twv Vo YAWoowv;
(Movabdec 9)
ii) Nota elva N mBavotnTa autog va mapakoAouBel padnuota povo pag anod Tig duo
VAWOOEC; (Movabdec 9)
B) Av 14 poBntég mapakolouBouv pévo AyyAka, mOooL eival oL HabnTéG ToU TUAUATOC;

(Movabdeg 7)



OEMA 4
Aivetaw n e€lowon:  x*-2(A-1)x+A+5=0 (1), pe mopdpetpoAER.
a) Na beiéete 6tL n Slakpivouoa tng e€lowong (1) eivadl:

A = 4A*-12)-16. (Movésec 7)
B) Na Bpeite g TLéEG Tou A € R, wote n e€lowon va €xel SU0 plleg MPAYUATIKEG KAL AVIOEG.

(Movadecg 10)

y) Av n g§iowon (1) éxel pileg Toug aplBpols x3, X2 kat d(X;, X,) €lval n andotacn Twv
X1, X2 OTOV A€0VA TWV TPAYHATIKWY oplOpwV, va Bpelte yLa TOLEC TLUEG TOU A LoXUEL:

d(x,%,) =24 . (Movadeg 8)



OEMA 4

Aivetal n ocuvaptnon f, pe f(X) __X+2
' NEEG
a) Na Bpeite to medio oplopo tng cuvaptnong f. (Movabecg 10)

B) Na Bpelte ta onuela Topng tng ypadikng mapactacng tng cuvaptnong f pe toug

afovec. (Movabdeg 7)
y) Av A kot B givat ta onpeia TopRg tng ypadikig mapdotaong tng ouvaptnong f ue
Toug afoveg x'x kaL y'y avtiotolya, va Bpeite tnv e€lowon tng euBeiag mou opiletal

arnd Ta A kal B. (Movabec 8)



OEMA 4

Atvetal n e€lowon

(A+2)x% +(2A+3)x+A-2=0 (1), pemapduetpo A =-2.
a) Na Sei€ete 6tL n Slakpivouoa tng e€lowonc (1) sivad:
A=12A+25 (Movabdeg 6)
B) Na Bpeite TIg TIHEG TOU A #-2, wote n e€lowon (1) va €xel Vo pileg MPAYUATIKEC
KOl AVLOEG. (Movadecg 7)
v) Na ekdpdoete wg ocuvaptnon tou A 10 dBpolopa Twv plwv S=x;+x, Kal TO
YWOUEVO TwV pllwV P=x;-X>. (Movadec 4)
6) Na e€etdoste av UTTAPXEL TIUA TOU A WOTE yla TI¢ pileg x, x> TG e€lowong (1) va
LoxVEL n oxéon :

(X1#X2-1)°+( x1:X2+3)*=0 (Movasec 8)



OEMA 4

H e€étaon oe éva Slaywviopo twv Mabnuatikwv meplhappave dUo BEpata ta omola EMpemne va
anavtoouv ot eetalopevol. MNa va Babuoloynbolv pe dplota EMPENE va amavtrioouv Kal ota dUo
BEuarta, evw yla va TEPACOUV TNV €E£TAON EMPETE VO ATAVINOOUV OE €va TOUAAXLOTOV amo ta Uo
Bépata. 2to Staywviopd eéetacOnkav 100 pabntég. Ito mpwrto Bpa andavinoav cwotd 60 pabntég.
2to OeUtepo Bépa amdvinoav cwotd 50 pabntég, evw kal ota dVo Bépata amdavinooav cwotd 30

pobntég. EmAéyoupe tuxaia éva padbntn.

a) Na mapaotioete pe Siaypappa Venn kol PE Xpnon tng YAwWooog Twv cuvolwv (opilovtacg ta

KataAAnAa evbexoueva) ta mapandavw dedouéva. (Movabdeg 13)
B) Na umoAoyioete TNV mBavotnta 0 HadNTAG:

i) Na andvtnoe cwotd povo oto deutepo BEpa.

ii) Noo BaBpoAoynBel pe dplota.

iii) Na unv andvinoe cwotd o€ Kavéva BEua.

iv) Na mépaoe tnv e€€taon.

(Movadecg 12)



OEMA 4
Aivetal n eglowon (8-A)x% -2(A-2)x+1=0, (1) pemopapetpoAeR.
a) Noo BpeBein tip tou A wote n e€iowon (1) va eivae 1°° BaBuo. (Movabeg 5)

B) Av n efiowon (1) eivat 2°° BaBuov, va Bpeite TI¢ TYWES TOU A WOTE AUTA va €XeL pua pia

SuTAn, TV omola kot va mpoodloploete. (Movadec 10)

v) Av n e€lowon €xel pa pia SutAn, va mpoodloploete TIG TLWEG Tou A (av UTIAPXOUV) WOTE

TO TPLOVUHO (8-A)x% -2(A-2)+1 v lvat pn apvnTIKO Lo KABE X TIPOYHATIKO aplOo.

(Movabdec 10)
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OEMA 4

Téooeplg aBANTEG, 0 Apyupng, o BaciAng, o Nwpyog KalL o AnunTpng TEPUATIOAV OE €vav

aywva 6pOoU HE aVTLoTOLXOUG XpOVoUG (o€ AemTA) ty, tp, tr Kal t,, yLO TOUG OTIOLOUG LOXUOUV

OL OXEOELG: t, <tg
- t, +2t, <ol
3
|ta—ty]=[ts —t,].
. , , ty +1; ,
a) i) Na beifete ot t, = 5 ) (Movabdecg 5)

ii) Na Bpeite T oelpa e TNV omola teppatioav ot aBANTEG. Na alTloAOyroeTe TNV
amavtnon oag. (Movabdec 10)
B) Aivetal emutA£ov OTL LOYXVEL:
t,+tg =6 kv t,-t;=8
i) Na ypdupete pia e€iowon 2°Y Babuol mou éxel pileg Toug aplBuouc t, Kal tg
(Movabdec 5)

ii) Na Bpeite Toug xpOvoug TEPUATIONOU TWV TECOAPWY ABANTWV. (Movabdeg 5)
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OEMA 4
Aivovtat ot ouvaptioelg: f(x)=x* kat g(x)=Ax+(1-1), xeR

Kal A TapAUETPOG Ue A = 0.

a) No Seiete OtL oL ypadikég mapaotaocelg Cr kot Cg €XOUV yLa KABE TN TNG
TIAPAUETPOU A EvVa TOUAAXLOTOV KOWVO GNnUEio. (Movadec 8)
B) la rota T TN mapapetpou A ot Cr kat Cg €xouv Eva povo kowo onpeio; Moo
elval to onueio auto; (Movadec 8)
V) Av A #2 Kat X;, Xa €lvol oL TETUNUEVEG TWV KOowwV onpeiwv twv Cr kat Cg, va

BpeBei n mapapetpog A wote va oxveL: (X, +x2)2 = | X, + x2| +2. (Movabdec 9)
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OEMA 4

‘Evoc aBANTAG KOAUTAEL UTTTLO KoL Katlel 9 Bepuideg To AEMTO, eVW OTAV KOAUUTAEL TeTalovda
Kaiel 12 Bepuideg to Aemto. O abAntng BEAEL, KoAupumwvtag, vo kel 360 Bepuideg.
a) Av o aBAntng BéAeL va koAuumnoel Umto 32 Aenmtd, mMOCA AEMTA TPETEL VA KOAUUMTAOEL
netadoV6a yla va ka el ouvoAlkd 360 Beppidec. (Movabdeg 5)
B) O abAntng anodacilel mdco xpovo Ba KOAUUMICEL UTITLO KOL 0T CUVEXELA UTtoAoyileL TOoo
XPOVO TIPETEL VOL KOAUNOEL eTaAouda yia va kap el 360 Bepuidec.

i) Av x gival o xpovog (o Asmtd) mou o aBANTAG KOAUUTAEL UTITLO, va amodeifete OtL 0

TUTIOC TNG CUVAPTNONG TIoU EKPPATEL TO XPOVO TIOU TIPEMEL VO KOAUUMOEL eTalovda
yla va kdeL 360 Beppideg eivat: f(x)= 30—%x (Movadeg 7)

ii) No. Bpeite to medilo oplopoU TNG cuvaptnong Tou gpwtnpatog B(i),oto mAaiolwo tou
OUYKEKPLUEVOU TTPOPBANHATOC. (Movabec 4)
v) Na yapagete tn ypadikr mopdotacn TG cuvdptnong Tou spwtniuatog (B), va Ppeite ta
ONUELD TOUAG TNG UE TOUC AEOVEG KOL VA EPUNVEVUCETE T CNHUACLO TOUG OTO TAA(CLO Tou

TipoPAnHaToC. (Movadec 9)
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OEMA 4

‘Evog peAloookopog €xel tomoBetnosl 20 kuPpéAleg o pa suBela n omoia Slépyetal amo tnv
amoBnkn tou A. H mpwtn kuPéAn amnéxel 1 pétpo amod v anobnkn A, n dgltepn 4 pPETpa amo
10 A, n Tpitn 7 HETPA Ao TO A KoL YEVIKA KABE emoOpevn KUPEAN amexeL and tnv anobnkn A, 3
ETUMAEOV UETPA, OE OXECHN HE TNV MPONYOULEVN KUWPEAN.
a) Na &eifete OtL oL amootdoelg Twv KuPpehwv and tnv arnobrikn A amotelolv Sladoxikoug
OpOoUC aAPLBUNTLKAC TTPo0dou Kal va Bpeite to ¥° 6po autr¢ TG tpoddou. TL ekdppdalel 0 MPWTOC
0pOG TNG OPLOUNTLKAG TPoodou Kat Tt n Stadopd TNG; (Movabeg 6)
B) Iemoon andotacn anod tnv anobrkn A sival n 20" kuPéAn; (Movadeg 6)
v) O UeALOOOKOUOG EeKvWVTAG oo TNV amoBrikn A cUAAEYEL TO UEAL, amo pia KUPEAN KaBe
dopa, Kal to peTadEPEL TAAL oW otnv arodnkn A.

i) Nota eiva ardotaon mov Ba Stavioel 0 PeEALGGOKOMOC YLa va. cUAAEEEL TO péAL artd tnv 3"
KUPEAN; (Movadec 6)

ii) Mota elvait N ouVoALKN amootaon mou Ba SlavUoel 0 HEALGGOKOMOG YL VO GUAAEEEL TO PEAL

Kal oo T 20 KuPEAec; (Movadec 7)
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OEMA4
Avo ¢iloL amoddoloav va KAVoUV TO XOUTL Toug Souleld. Toug dpeoe va (wypadilouv
UMAOUTAKLO KOl €0TNOOV ULO UKPH ETILXELPNON Yla va Ta ToUuAnoouv péow Sadilktuou. Ta
£€06a KaTOOKEUNC (o€ evpw) yla x pmAhoulakia divovral amo tn cuvaptnon K(x)=12,5x +120 ko
To £€0060 Ao TNV NMWANCH Toug (0t eupw), 0 SLACTNUA €VOG UNVOG, Amd T ouvaptnon
E(x)=15,5x .
a) Nowa elval ta mayla €€0da tng emiyeipnong; (Movadec 6)
B) Tuexdpalel o aptBuog 12,5 kat T o aplbuog 15,5 oto mAaiolo Tou mpoBARHATOC;

(Movadec 4)
B) Na Bpeite moéoa pmAoulakia MPETEL VA TTIOUAROOUV WOTE va €Xouv £€coda oca Kol £€oda
(6nAadn va pnv «umaivel péoa» n entyeipnon) (Movadeg 6)
v) Av mouArjoouv 60 prmAoulakio 8o £xouv kEpSoc; Na aLTLOAOYHOETE TNV AMAVTINOH Og.

(Movabdeg 9)
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OEMA 4

Aivetou n e€lowon;: (ﬁ,z —/1) X —(ﬁ,z —1).X+ A-1=0, (1)  pe mapdpetpo AER

a) Na BpeBolv ot Tipég Tou A ER, yia tig ortoiec n (1) elvan e€lowon 2°Y Babuov.

(Movadec 6)
B) Na amodeifete OtL yla TIg TIHEG Tou A ER mou Bprkate oto (a) epwtnua n (1) maipvel
Hopdr : Ax* —(A+1)x +1=0 (Movadeg 6)
y) Na amodeifete otL yia tig Tipég tou A €R nou Bprikate oto (a) spwtnua n (1) €xeL Suo pileg

T(POLY LALTIKEG KOlL AVLOEG. (Movadec 7)

8) Na npoodiopioete TI¢ pitec tne (1), av auth eivat 2°° Badpov. (Movabdec 6)
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OEMA 4

Ye plo opada mou amoteAeital anod 7 avdpeg kat 13 yuvaikeg, 4 amo Toug AvOpeg Kal 2 amo

TG yuvaikeg mailouv okakt. EmAéyoupe tuxaia éva and Ta ATopd auta.

a) Na mapaotioete pe Sdtaypappa Venn kal UE XpHon tng YAWooAG TwV CUVOAWV TO

evOEXOUEVO TO ATOMO TIOU EMAEXONKE:
i) va eivat avdpag 1 va mailel okakL. (Movabeg 6)
i) va. unv elvat avépag kat va mailel okakL. (Movabeg 6)

B) Na umoAoyioete Tnv BavOTNTA TO ATOMO TOU ETAEXONKE va glval yuvaika Kot va mailet

OKOAKL. (Movadecg 13)
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OEMA 4

OL paoteg pLog KAomng Stépuyav W €va autokivnto Kal LETA amnd tnv Katabeon dtadpopwv
HOPTUPWV EYLVE YVWOTO OTL 0 TeTpaPnPLog aplOUOg TG TVAKISAC TOU QUTOKLVATOU Eixe
npwto Kat tétapto Pndio 1o 2 . To devtepo Yndio Atav 6 1 8 1 9 kal to tpito Ynodio tou
ntav4n7.
a) Me xprion 6evépodlaypAapupatog, va mpoodloploeTe To GUVOAO TwV SuVATWY APLOUWV TNG
TILVOKLS0C TOU QLUTOKLVATOU. (Movadecg 13)
B) Na umoAoyloeTe TIg TBAVOTNTEG TWV TIAPAKATW EVOEXOUEVWY

A: To tpito Pndio Tou aptBuoL tng mvakidag eival to 7.

B: To 6eUtepo Yndio Tou aplBuov g mvakidag eivat 6 n 8.

. To deutepo Ynodio Tou apBuoL tng mvakidag dev eival oute 8 oute 9.

(Movabeg 12)
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OEMA 4

Ao pla €psuva peTaty padntwv evog Aukelou Tng xwpog, mpoékuPe OtL to 80% Twv
pabntwyv mivel yaAa f tpwel duo Ppéteg Pwul pe Boutupo kal pEAL oTo OTiTL TO MPWL.
EmiAéyoupe éva pabntr otnv tuxn Kot opil{ou e Ta evoexoueva:
A: o uadntnc nivetr yaia
B: o uaintrc¢ tpwet duo petec Ywul e Boutupo kat UEAL
Av a6 to oUvoAo Twv padntwv to 60% mivel yaAa Kal To 45% tpwel duo Ppéteg Pwpl pe
BoUTupo Kal PEAL,
a) Na oploeTe pe xprion ¢ YAWooag TwV CUVOAWV Ta evEexOUEvaL:
i) o padntng oute va Ttivel yaAo oUTe va Tpwel Suo Ppéteg Pwil pe BoUTupo Kat PEAL
ii) o uadntng va mivel yaAa kat va tpwetl Suo Ppétec Pwpl pe BouTupo Kal HEAL
iii) o pa®ntng va mivet pévo yaia.
(Movabdec 12)

B) Na urtoAoyioeTe TV MIBAvOTNTA MPAYHATOMOINONE TWV EVOEXOUEVWY TOU O) EPWTHUOTOC.

(Movadec 13)



OEMA 4

Aivetal n e€lowon AX*+2(A-1)x+A-2=0, (1) pe mapdpetpo AR,
a) Na Avoete tnv e€lowon otav A=0. (Movabdec 5)
B) Eotw A #0.
i. Na anodeiete 0tL N e€lowon (1) €xel pileg MPAYUATIKECG KAL AVIOEC, TLG
omoleg oTn cuvexela va Bpeite.
(Movabdec 10)

2 , ,
ii. Avx;=-1kaL X, = _1+X elvat oL duo pileg tng e€lowong (1), va

TPOOSLOPIOETE TIG TLUEG TOU A, yLa TLG OTtoieG LoXVeL | X, — X, [> 1.

(Movadeg 10)
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OEMA 4

Alvetal to TpLvupo:  X-(a+1)x+4, aeR
a) Na anodeifete 6tL N Slakpivouoa Tou TPLWVUOU gival:
A=(a-1)*-16.

(Movadecg 5)

B) Noa Bpeite yla moLEG TIUEC TOU & TO TPLWVUHO EXEL pIleEG MPAYUATIKES KOl AVIOEG.
(Movabdec 10)
v) Eotw OTL TO TPLWVUHO €XeL Suo pLleG, X7 KAL X».
i) Na Bpeite To aBpolopa S= x;+ X5, TO YWVOUEVO P=x;-X, Twv pLl{WwV TOU.
(Movadec 2)

ii) Na anobeifete otL: d(x,, 1)-d(x,,1) =4 (Movabdec 8)

20
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OEMA 4

Eva KAeloTO otaddlo €xeL 25 Oelpég KABLOPATWY. TNV TTPWTN OElpd €xel 12 kabiopata Kot
KOOeULA amo TIG EMOUEVEG OELPEG £XEL SUO KabBlopata mapandvw anod TNV IPonyouUlEvn.

a) Na Bpeite mooa kabiopata £xeL n peoaia Kot mooa n teAevutaia olpa. (Movabdecg 10)
B) Na urtoAoyiloeTe TNV XwPNTLIKOTNTA Tou otadiou. (Movabdecg 5)
y) Ot paBntég evog Aukeiou MpoKeLUEVOU va tapakoAouBrioouv pla ekbnAwaon, katéAapav
OAa ta kaBiopata and tnv 7" péxpt kot tnv 14" cepd. Na Bpeite to mARBog twv padntwv

Tou Aukeiou. (Movabeg 10)



OEMA 4

MNa tnv KAAuyn, HE TETPAywvA TAAKAKLY, HEPOUC €VOCG TOlXOu, MMopoUUE va
XPNOLLOTIOIOOUE TIAAKAKLOL TUTIOU A pe TAeupd d cm R mMAakAkla tumou B pe

mAeupad (d+1)cm.

a) Na Bpeite, wg ouvaptnon tou d, To epPadodv mou kaAUTTEL KABe MAaKAKL TUTIOU A
KoL KaBe TAaKAKL TUTTou B. (Movadec 6)
B) Av n emipavela pmopet va kaAudOetl eite pe 200 mAakakio TUTOU A eite pe 128
TuTou B, va Bpeite:

i) Tn Sldotaon mou £€xeL To MAAKAKL KABe TUTOU. (Movadec 12)

ii) To epBadov tn¢ entpavelag mouv KAAUTTOUV. (Movabdecg 7)

22
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OEMA 4

Mta prdAa mou ektofeveTal KATaKOpUdA TPOG Ta MAVW, adol dtaypdPel pLa TPOXLA, UETA
anod Kamolo xpovo Ba meéoel oto £€dadog. To UYPog h (oe m) anod to €dadog, oto omoio
Bploketal n undAa kKABe xpovikn oty t (o€ sec) katd tnv kivnon tng, mpoodilopiletal amnd

Tn ouvaptnon:
h(t)= -5t° +10t+1,05

a) Na Bpeite TG TInéG h(0), h(1) xau h(2), kal va e€nyNOETE TL MAPLOTAVOUV OTO TAALGLO TOU

poPARUATOGC. (Movabdeg 6)
B) Na Bpelte peta amnod noco xpovo n pnala 6a ¢ptacet oto £5adoc. (Movabdec 8)

v) Na deiete 6tL To oG oTO Omoio BplokeTal N UMAAA KABE XpOVIKN OTLyUR t Umopel va

POOoSLOPLOTEL KL aTto TOV TUTIO:
h(t)=5[1,21-(t-1)*] (Movédec 5)

6) Na e€eTAOETE OV UTIAPXEL XPOVIKN OTLYUN t; (o€ sec) mou 1o UPog h TG umaAag anod to

£6adoc Ba sival mavw amnod 6,05m. (Movabdec 6)
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OEMA 4

Ma tnv TUMwWon EMAYYEAMOTIKAG KAPTAC ETUAEYETAL TETPAYWVO XOPTOVL TAEUPAC X €M
(5<x<10) oto omoio n mepLoxN TUNMWONC ePLBAAAeTOL amo meplBwpla 2 cm OTo MAVW Kall

OTO KATW HEPOG TNG Kol 1 cm Se€Ld Kal aplotepd (OMwWC oTo oXNUa).
|

L
L

o) Na beiéete OtL 1O epPadov E tng mepLloxng TUTMWONG TWV EMAYYEAUATIKWY OTOLXEIWV
ekppaletal and Tn cuvaptnon:

E(x)=(x-2)(x-4) (Movabeg 8)
B) Na Bpegbel n T Tou x wote To ePPadSOV TN MEPLOXNC TUTIWONG TWV ETTAYYEAUATIKWY
otolxelwv va eivat 35 cm?. (Movabdeg 7)
v) Na BpeBolv oL TIHEG TToU UTtopEL va TTAPEL N TTAEUPA X TOU TETPOYWVOU, AV N TIEPLOXNA

TUMWONC TWV EMAYYENLOTIKWOV oTOLXElWV éxel epBaddv touldxtotov 24 cm?.

(Movabdecg 10)
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OEMA 4

Ma TNV TUMWOoN EMAYYEAUOTIKAG KAPTAC ETUAEYETAL TETPAYWVO XOPTOVL TAEUPAG X €M
(5sx<10), oto omoio n meploxn TUMWonNG mepLBAaAAetal anod neplBwpla 2 cm oTo MAVW Kall

OTO KATW HEPOC TNG Kal 1 cm Se€Ld kal aplotepd (OMwWE oTO oXAUa).
|

]
k

a) Na beifete OtL TO guPadov E tng MePLOXNC TUMWONG TWV EMOAYYEAUATIKWY OTOLXELWV

ekppaletal anod Tn cuvaptnon:

E(x)= x*-6x+8 (Movadec 8)

B) No BpeBel To N TLUA TOU X WOTE TO €UPASOV TNG MEPLOXAG TUMWONG TWV ETTAYYEAUATIKWV

otoueiwv va eival 24 cm?®. (Movaseg 7)
V) Av 1o epfadov tng mepLoxng TUTMWONG TWV EMAYYEAUATIKWY OTOLXELWV ELVOLL TO TTIOAU
35 cm’, va BpeBouv oL TUEC TIOU UIOPEL var TTAPEL N TTAEUPE X TOU TETPOYWVOU.

(Movabdeg 10)
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OEMA 4

MNna tn pétpnon Bepuokpacilwyv xpnotluomolovvtal ot kKAlpakes Babuwv Kedolou (Celsius),
Qapevait (Fahrenheit) kat KEABv (Kelvin). Ol petatponég tng Bepuokpaciag and Keholou oe

Qapevatt kot ano Keholou og KEABLY, meplypadovtat ano TG npotdocelg M1 kat M2:

M1: Ma va petatpéPouue t Fepuokpacia and Baduouc Keroiou (°C) oe Baduovc Gapevdit
(°F), nroAdamAaoiddoupe toug Baduouc KeAoiou e 1,8 kat mpoodétoupe 32.

N2: Mo va petatpéyouue ™ Jepuokpaoio and Baduotc Kedoiou (°C) oe Baduouc KéAB
(°K), npoodétouue orouc Baduoug KeAoiou (°C) to 273.

a) Na ekppaoete cUPBOALKA TN ox€on Mou TeplypadeL n KABe mpotaon.

(Movabdec 8)
B) Na deifete OTL N e€lowon mou mapLoTavel T oxéon HeTafy TnG Bepuokpaaciag os Babuoug
KeABw (°K) ko tne Beppokpaciac oe Babpolc Mapevdrr (°F) eival n:
_F-32

K + 273 (Movabeg 7)

y) £t SLapKELa Lo vOXTAC n Bppokpacia o pa OAN KUpdvOnke amd 278 °K péxpt
283 °K. Na Bpeite o Stdotnua petaforic tne Beppokpaociog ot °F.
(Movadecg 10)
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OEMA 4

Aivetal n gtlowon XP-2Ax+A%-1=0, pe mopdpetpo AER .

a) Na Seifete otLyla kaBe A €R n e€lowon €xeL Suo Avioeg pileg. (Movaébeg 6)
B) Na Bpeite t1¢ pileg tng e€lowong, yla kabe AeR. (Movadeg 6)

y) Na Bpeite yLa MOLEG TLUECG TOU TTPAYHATIKOU aplBpou A, ol Suo dvioeg pileg tng e€lowong

avnkouv oto diaotnua (-2,4). (Movadec 13)
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OEMA 4

AivovTaL Ol QVICWOELC: |x-2]<3 kat  x*-2x-8 <0.

o) Na Bpeite TG AUOELS TOUG. (Movadecg 10)
B) Na deitete OTL oL aviowoelg cuvaAnBelouv yla x € (-1, 4]. (Movadecg 5)

v) Av oL aplBuol p; Kol p, AVAKOUV 0TO GUVOAO TwV KOWWV AUCEWV TwV SUO0 OVICWOEWYV,

+
va deifete OTL Kal 0 aplOuog % elvat kowvn Toug Avon. (Movadecg 10)
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OEMA 4

Alvovtal ol aVIoWOELC: 2<|x|<3 kot x*-4x<0.

a) Na Bpeite tig AUOELG TOUG. (Movadec 10)
B) Na Seitete OTL OL AviowoELg ouvaAnBevouv yla x € [2,3]. (Movabdec 5)

y) Av oL aplBuol p; Kot p, OVAKOUV OTO CUVOAO TwV KOWWV AUCEWV TwV SUO0 AVIOCWOEWYV,

+
va deifete OTL KaL 0 aplBuog '01—2'02 elval kowvr toug Auon. (Movadecg 10)
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OEMA 4

AivovTtal oL aVICWOELS Ix+1]<2  kau  x*- x-2>0.

o) Nat AUOETE TIC OVIOWOELG. (Movadecg 10)
B) Na deitete OTL oL aviowoelg cuvaAnBevouv yla x € [-3, -1). (Movabdec 5)

y) Av oL aplBpuol p; KoL p, 0VKOUV 0TO CUVOAO TWV KOWWV AUGEWV TwV SU0 AVICWOEWV, Va

Oeitete oOtL: p1-p2€(-2,2) (Movadecg 10)
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OEMA 4

AlveTal £vag TpayUaTikog aplBuoc x TTou IKOVOTIOLEL TN oxéon: d(x, 5) < 9.

a) Na amoSwoeTe TNV MOPATIAVW OXECN AEKTIKA. (Movabeg 5)
B) Me xpnion Tou afova TwV TPOYUOTIKWY OplOUWY, va TIAPOOTNOETE O Hopdn
SL00TANATOC TO GUVOAO TWV SuvaTwy TLULWV TOU X. (Movadeg 5)
v) Na ypagete tn oxéon Ue to CUUPBOAO TNG AMOAUTNG TIUAG KAl va emBEPALWOETE UE
OAYEBPLKO TPOTIO TO CUUMEPACHA TOU EpWTAMATOC (B). (Movadec 10)

6) Na XpnOLUOTIOLOETE TO CUUMEPACKA TOU EpWTAATOC (V) yia va dei€ete otL:

|x+4| +|x-14| =18 (Movdadeg 5)
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OEMA 4

Aivovtal Ta onueio A, B kot M TOU MOPLOTAVOUV OTOV Afova TwV MPAYHUATIKWY oplOpwyv

TOUG aplBuol¢ -2, 7 kal x avtiotola, HE -2 <x< 7.

a) Na SLaTUTIWOETE TN YEWUETPLK EPUNVELD TWV TOPAOTACEWV.
i) [x+2] (Movabecg 4)
i) |x-7] (Movabdec 4)
B) Me tn BonBela tou afova va SWOETE TN YEWUETPLKA EpUNVELa Tou abpoiopatoc:
|x+2|+ |x-7| (Movéddec 5)
y) Na Bpeite tnv Tur tg napdotaong A=|x+2 |+ |x-7| yewpetpikd. (Movabdeg 5)

6) Na emiBePfatwoete aAyePpLKA TO TPONYOULEVO CUUTIEPACHAL. (Movabdecg 7)
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OEMA 4

Ie évav afova ta onuela A, B kot M avtlotolyoUv oToug aplBuoug 5, 9 kal x avtiotowya.

a) Na SLOTUTIWOETE TN YEWHETPLKN EPUNVELR TWV TTOpAOTAoEWY | x-5| kat |x-9].

(Movadec 10)

B) Av loxVeL |x-5|=|x-9|,
i) Mola yewpeTPLKA BLOTNTO TOU onpeiou M avayvwpilete; Na altloAOyHOETE TV
anavinon oog. (Movabeg 7)
ii) Me xprjon tou afova, va MPooSLoPIoETE TOV MPAYUATIKO aplOUO X TTIOU TTAPLOTAVEL TO
onueio M. Na emiBeBalwoete pe alyePBpLkd TPOTO TNV AMAVTNOH oag.

(Movabdec 8)
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OEMA 4

AlvovTtal ol CUVAPTAOELG f(x) =4x+2 Kal g(x) =x> -9 pe nebio opopov 1o R.

a) Na Bpeite Ta onuela TOUAC TNG YPADLKAG TTAPAOTAONE TNC CUVAPTNONG g LE Tov afova
X'x. (Movadeg 6)
B) Na efetdoete av n ypadkn mapaoctacn tng f TEUVEL Toug Afoveg o€ KATOO amod Ta
onpeia (3,0) kat (-3,0). (Movadec 4)
v) Na anodeifete 0Tl Sev uTtdpxeL onpeio Tou agova x'x TOU N TETUNMEVN TOU VAL LKAVOTIOLEL
i oxéon f(x)=g(x). (Movddec 8)
8) Na Bpeite ocuvaptnon h mou n ypadikn Tng mapdotacn va eivat euBeia Kal va TEUVEL TN

vpadLkr mapactacn tng g o€ onpelo Tou afova x'x. (Movabdec 7)
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OEMA 4

Aivetai n e€iowon x° —2Ax+4A+5=0, pe napdpetpo AER

a) Na amobeitete 6tiav A =5 n eflowon €xel pa pila SuTAn. (Movadecg 5)

B) Na e€etdoete av umtapyet Kat AAAN T tou A wote n e€lowon va £xet SuAn piloa.
(Movadecg 5)

v) Na Bpeite TG Tipég Tou A wote n e€lowon va £xetl Suo pileg aviosc. (Movadecg 10)

8) Av ‘AZ —4A- 5‘ =4A - X +5 va Seifete 6TL N e€lowon Sev €xel pilec. (Movadec 5)
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OEMA 4

O Awoviong ypdadel oto tetpadld tou Toug apBuoug 3, 7, 11, 15,... koL ouvexilel
npooBétovtag kabBe popd 1o 4. Itopatdel otav €xeL ypael toug 40 MPWTOUG ATO TOUG
aplBuou¢ autoulc.

a) Eivat ot mapamnavw aptBuot Stadoxikol 6pot pag aplOuntikng mpooddou; Na attioAoynoste
TNV amnavtnor oag. (Movabdec 4)

B) Na Bpeite to aBpolopa twv 40 autwv aplOuwWv. (Movabdeg 7)

v) Eivat o aptBuog 120 évag amod autoug toug 40 aplBpouc; Na attloAoyrnoETE TNV AMAVTNON
ooc. (Movabdecg 7)
6) O Nwpyog nrpe to TETPASLO TOU Alovuon Kal cuvéXLoe va ypddel Sladoxilkoug 6poug TG
18lo¢ aplBuntikng mpoodou, amod eKel MOV €ixe oTAUATHOEL 0 AlovUong HEXPL va epdavioTel
0 aptBuog 235. Na Bpeite To aBpolopa Twv aplBpwy ou Eypae o MNwpyog.

(Movadeg 7)
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OEMA 4

Aivetal n e€lowon
X —4x+2-X=0 (1) HE TapApeTpo A€ R .
a) No anobei€ete ot1, yia onotadnimote T tou A€ R, n (1) €xeL Suo pileg avioeg.
(Movadec 10)
B) Av x, kaL x, eivat ot pifeg tng e§iowong (1):
i) Na Bpeite o S=x, +x,.
ii) Na Bpeite to P =x, - X, WG OLUVAPTNON TOU TPAYHUATIKOU aplBpoU A .
(Movadecg 5)
v) Av n pla pifa tne e€lowong (1) eivat o aplBuoc 2 + V3 tore:
i) va anobeifete o0tL n AN pila tng e€lowong (1) eivat o aplBuog 2 —\/5,
ii) va Bpeite 1o A.

(Movadec 10)
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OEMA 4

a) Na Bpeite T0 MPOONHO TOU TPLWVUHOU x> —5x+6 yla TIC Stddopes THES Tou x€ R .
(Movadec 10)
B) Aivetaln efiowon

1
Zx2+(2—}l)x+}\—2:0 (1) pe mapdpetpo A.

i) No amobeiete ot yla kaBe A € (—oo, 2)u(3, +oo), n e€lowon (1) €éxeL dvo pileg aviosc.
(Movadec 10)
ii) No Bpeite Tig Tipég tou A€ R yia Tic omolieg ot pileg tng (1) eivat opdonuot aptduol.

(Movadec 5)
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OEMA 4

Atvovtal oL cuvaptioel; f(x)=ax—a+2 kat g(x)=x"—a+3 pe a€R.

a) Na anodeiete 6tL n ypadikn mapdotacn tng f SlEpxeTal anod to onueio (1, 2) yla KaBe

TLUA TOU MPAYHOTIKOU aplBuou a . (Movabdecg 7)
B) Av oL ypadLKEG TTAPOOTACELS TwWV f KAl g TEUVOVTOL OE ONUELO YE TETUNUEVN 1, TOTE:
i) No Bpeite tnv Tiui Tov & . (Movaébecg 4)
i) Mo tTnv TR Tou a mou PprAkate umapxel GAAO onuelo TOUAG Twv ypadlkwv
TIAPOOTACEWV TWV f Kal g; AITLOAOYNOTE TNV ATNAVTNON 0OC.
(Movabdec 4)
y) Na Bpeite yla moLeg TILEG TOU @ OL YPADLKEG TTOPAOTACELS TWV f Kal g €xouv SU0 onueia

TOMNAG. (Movabdec 10)
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OEMA4

2TO MAPAKATW CUOTNHO CUVTETAYHEVWY TO eVBUYpappo TUua AB pe A(0,100) kot B(10,50) maplotavel
™ ypodlki mapdotaon TG cuvaptnong é(x) Twv €Trolwyv Samavwy g tatpeiag, oe XIMASEC evpw,
oTa X Xpovia TNG Aettoupylag tng.

To guBuypappo Tuua A pe r(0,50) kat A(10,150) maplotdvel Tn ypadLki TapAoTtach TNG GUVAPTNONG
TWV €TNOLWV €000wV £(x) TNG eTalpelag, og XIALAOEG gUpw, OTA X XPOvia tTnG Asttoupylag tng. O

YPODLKEG MAPACTACELG avadEPOVTAL OTA SEKA TPWTA XPOVLA AELTOUPYLOG TNG ETALPELAG.

200 |
YIAaBeS EUp
150 | A
£{x)
A
100 |
;- &(x)
50, B
0
0 i 2 3 ] 5 B 7 B 3 0
¥povia Aemoupyiag (x)

a) Me tn Bonbela tTwv ypadlKwV MAPAOTACEWY VA EKTIUNOETE TA €000a Kal Ta £€0da TOV MEUMTO

XPOVO AELTOUPYLOC TNC ETALPELOC. (Movadec 4)
B) i) Na mpocblopioete Toug TUTIOUG TwV cUVAPTACEWV &(X), £(x) KaL vaL EAEYEETE AV OL EKTIUNOELG OOG

0TO 0) EPWTNHA ATV CWOTEG. (Movabdeg 15)
ii) Na Bpeite TIC CUVTETAYUEVEG TOU GNUELOU TOUNAG TWV TUNUATWVY AB Kal [A Kal vo TIG EPUNVEVUCETE

oto mAaiolo Tou poPAnuaToC. (Movabdeg 6)
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OEMA 4

Mta OLKOYEVELQ, TIPOKELUEVOU va XPNUaTtoSoThoel T omoudég tou matdlol TG, €XEL va
ETUAELEL LETAEL SUO TTPOYPAUATWY TIOU TNG TIPOTEIVOVTAL:

Ma to mpoypappa A npémnet va katabéoel tov 1° pAva 1 supw, to 2° uiva 2 gupw, tov 3°
unva 4 eupw KoL YEVIKA, KABE UrRva ou TEPVAEL, TIPETEL VA KATABETEL TOOO SUTAAGLO Ao
QUTO MOV KATEBECE TOV TPONYOULEVO UrVA.

Mo To mpoypappa B pénel va katabéoet tov 1° pAva 100 eupw, to 2° uAva 110 eupw, Tov
3° puAva 120 gupd) Kot YeviKd, KABe prvo Tou EPVAEL TIPETEL Vo KataBéTel tood Katd 10

EUPW UEYOAUTEPO ATIO EKELVO TIOU KATEDECE TOV TPONYOUUEVO LN VaL.
a) i) No Bpeite to mood a, mou npénel va katoteOei oto Aoyaplaopd to v° piva cOpdpwva
LE TO TPOYpPAUUA A. (Movabdeg 4)
ii) Na Bpeite to mood 8, mou mpénel va katateBei oto Aoyaplaoud to v° piva cludpwva
HE TO Mpoypapua B. (Movabdec 4)
iii) Na Bpeite to mood A, mou Ba uTtapXEL 0TO AOYOPLOCHO UETA OO V UNVECG CUUbWVA UE
TO POYPAUUA A. (Movabdecg 5)
iv) Na Bpeite to mooo B, mou Ba unapxeL 0To AoyapLacpo UETA Ao vV UAVEG CUUPWVA PE

TO MpOypOpua B. (Movabdecg 5)
B) i) Tumood Ba uTtdpyEL OTO AOYAPLACHO HETA TOUG TPWTOUG 6 UAVEC, oUUdWVA LE KABE

TIPOYPOUMQL; (Movadec 3)

ii) Av kABe mpoypappa oAokAnpwvetal o€ 12 PUrVeG, e ToLo oo ta U0 POYPAUUATO TO

OUVOALKO 0G0 Ttou Ba cuykevtpwOel Ba eival peyaAutepo; (Movabdec 4)



OEMA 4

a) Na AUoete Thv aviowon: X< x
0TO GUVOAO TWV TIPAYUATIKWY apLlOpwy. (Movabdec 8)
B) Alvetal évog mpayuatikog aplOuog a e O<a<l.

i) No. BaAete 0tn O£lpA, ATIO TOV UKPOTEPO OTOV PEYAAUTEPO KOLL VO TOTIOOETHOETE

TIAVW OTOV Aova TwWV MPAYHATIKWY aplBuwy, Toug aplBuoud:

0 1, uq, o’ , \/5
Na aLTloAoynoETE TNV AMAVTNOH oag Le T BorBeLla KoL Tou EpWTANATOC a).
(Movadec 10)

ii) Na anodeifete OTL LoYVeL N avicotnTa: VJ1+a <1+ \/5 (Movabdeg 7)
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OEMA 4

x> —5X+6
-3

a) Na Bpeite to nedio oplopoL A tng cuvdaptnong f.

Aivetaw n ouvdptnon f(x) =

B) Na amodeitete ot yla kaBe xe€ A woxveL: f(x) =|x|-2.

v) MNa xe A, va Avoete tnv e€lowon: (f(x)+2)2— 4f(x)-5=0

(Movabec 6)
(Movabdecg 9)
(Movadecg 10)
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OEMA 4

Aivetal n e€lowon: X’ —x + (A -A%)=0, pe napdpetpo A€R. (1)
a) Na Bpeite ™ dakpivouvoa A ¢ e€lowong kat va anodeifete OtL n e€lowon €xeL
pileg MpayHATIKEG Yo KAOe A € R. (Movadeg 10)

B) T mota T tou A n e€lowon (1) €xel dvo pileg loeg; (Movadec 6)

v) Na amodeifete O0tL n mapdotacn A = , omou S, P To dBpolopa Kat to

_1
JS-P
ywopevo twv plwv tng e€lowong (1) avtiotoya, £xeL vonua paypatikol aplBpou

yla KABe mpayuatiko aplOuo A. (Movadec 9)
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OEMA 4
AWVETOL TO TPLOVUHO:  AX-(A%+1)x+A, A€R-{ 0}

o) Na Bpeite tn Slakpivouoco A TOU TPLWVUHOU KoL va amoSEel€eTe OTL TO TPLWVUUO EXEL
pilec mpaypatikég ya k&Bes A e R-{0} (Movadec 8)
B) Av x3, x, elval ol pile¢ Tou TPLWVUHOU, va eKPPACETE TO ABpOLOUA S= X;+X, CUVAPTHOEL
Tou A #0 KoL va BPeite TNV TLUN TOU YWVOUEVOU P= X;-X; TV pL{WV . (Movabeg 5)

y) Av A<O, tots:
i) To mopandavw Tplwvupo €xel pilec Betikéc 1 apvnTikég, No altloAoyroete tnv
andavtnon oag. (Movabdeg 6)

i) va amodei€ete Tl X, +X,|>2x,X, , Omou X,, X, Eival ot pileg Tou mapamavw

TPLWVULOU. (Movabdec 6)
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OEMA 4

Aivetat To TpLvupo:  flx) = Ax> — (A2+1)x + A, pe A>0

a) Na Bpeite ™ Slakpivouoa A Tou TPLWVUHOU Kal va armodeifete OTL TO TPLWVULO EXEL
pilec Betikég yla kabe A > 0. (Movabdecg 10)

B) Av oL pileg tou TPpwWwVUMOU €lvol TA MPAKN Twv TAEUPpWV €VOG opBoywviou
naparAnAoypappou, TOTe:
i) va Bpeite to euPadodv tou opboywviou. (Movadecg 4)
ii) va Bpeite tnv nepipetpo N tou opBoywviou wg ouvaptnon tou A Kal va anodeiete

otL NM>4ywa kabe A > 0. (Movadbec 8)

iii) yla tnv Tun tou A mou n mepipetpog yivetal elayiotn, dnAadn ion pe 4, T
ouumepalvete ylo To opBoywvio; Na alTloAoyroeTe TNV AMIAVTNON 0OC.

(Movabdec 3)
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OEMA 4

Aivovtal ol cUVapPTAOELG:

f(x)=x2—4x+a kKat g(x)=oax-5 pe a e R.

a) Av woxvel f(2) =g(2), va Bpeite TNV TN TOU a. (Movadeg 7)
B)Taa =1,
i) va AUoete tnv e€lowon: f(x) = g(x) (Movabdec 8)

ii) vaAboete Tnv aviowon: f(x) = g(x) kay, pe T PonBela avtng, va AUCETE

tnv efiowon: | f(x) —g(x)|= f(x) - g(x) (Movadec 5+5=10)
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OEMA 4

a) Na AUoete Thv aviowon: X > x
0TO GUVOAO TWV TIPAYUATIKWY apLlOpwy. (Movabdec 8)
B) Alvetal évog mpayUatikog aplOpog o pe a > 1.

i) No. BaAete 0Tn O£LlPpA, ATIO TOV UKPOTEPO OTOV PEYAAUTEPO KOLL VO TOTIOOETHOETE

TIAVW OTOV A&ova TwV MPAYHATIKWY aplBuwy, Toug aplBuoud:

0 1, uq, o’ , \/5
Na aLTloAoynoETE TNV AMAVTNOH oag Le T BorBeLla KoL Tou EpWTANATOC a).
(Movadec 10)

a+a’
2

i) Na KAvete To {610 yia Toug aptBpolc: a, o (Movadec 7)
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OEMA 4

‘Eval LUPUAYKL TIEPTIATAEL TIAVW O€ €va euBUYpappo KAadl unkoug 1 m, pe Tov akbAoubo
TPOTO:
ZeKWVAEL oo TO éva dKkpo Tou KAadLoU kat to 1° Aemtd npoxwpdel 1 cm, to 2° Aentd
TIPOXWPAEL 3 cM KA, VEVIKQA, KABe Aemtd Slavuel anootacn katd 2 cm PeyoAUTEPN Ao
autnv ou SLHVUGCE TO IPONYOUEVO AETTTO.
a) Na deifete OTL OL AMOOTACELG TTOU SLAVUEL TO HUPUAYKL KABE AemTO TNG Kivnong Tou, eivatl
Stadoykol 6pol aplBunTikng mpoddou Kal va BPeite ToV V-00TO OPO o, AUTHE TNE TPoodou.
(Movadecg 5)
B) Na Bpeite Tn cuvoALkr andotaon MoU KAAUYE TO LUPUAYKL TO TpWTA 5 Aemta TG Kivnong
ToU. (Movabdec 4)
v) Na Bpeite oe méoa Aemtd 10 pUPUAYKL Ba dTdoel oTo AAAO dKpo Tou KAadLoU.

(Movabdec 4)

6) YnmoB<toupe Twpa OTL, TNV (6la OTLYUN TTOU TO HUPUAYKL EEKLVAEL TNV TOPELa TOU, amod To
AAAO akpo Tou KAaSLoU pia apdxvn EEKIVAEL KOL QUTH TPOC TNV avTiBeTn KateuBuvon Kal pe
Tov ak6AouBo tpomno: To 1° Aentd npoxwpdel 1 cm, to 2° Aentd npoxwpdel 2 cm, to 3° Aentd
TMPOXWPAEL 4 cm Kal, YEVIKA, KABe Aemto Slavuel amootacn SuTAdola amd authv Tou

S\vuoe To PoNyoUEVO AETTO.

(i) Na 6eitete OTL oL amootdcelg mou Slavuel n apdxvn KaBe Aemtd Tng Kivnong g, elvat
Sladoxikol OpoL yewUETPLKAC TpoOdou Kal va Bpeite Tov v-00Td 0po B, AUTAC TNG
npoodou. (Movabdec 7)
(ii) Na Bpeite og Moo AeTTA TO HUPUAYKL KaL N apaxvn 6a BpebBouv avtipétwna o

andotaon 1 cm. (Movabeg 5)
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OEMA 4
Mo 6edopévo A €R, Bewpoupe t ouvaptnon f, Ue

fix)=(A+ 1) —A+1)x + 2, x€eR.

o) Na deiete OtL, yla omoladnmote T tou A, n ypadlki mapdotacn Tng ocuvaptnong f

SLEpxeTal amno to onueio A(0,2). (Movadec 3)
B) Ma A =-1, va oxedldoete tn ypadikr mapdotacn tng f. (Movabdec 4)

y) Av n ypadikn mapactaon tnGg f TEUVEL Tov afova x’x oto onpueio B(2, 0), va Bpeite tnv
TR Tou A Kot va e€etdoete av n ypadikn moapdoctacn TEUVEL Tov afova X'X Kal o€ AAAo

onueio. (Movadec 8)

8) Na A = 1, va bei€ete otL n ypadikn mapaoctacn tng f PBploketal oAdkAnpn mavw amnoéd tov

atova x'x. (Movadecg 10)



OEMA 4

a) Alvetail n dutetpaywvn eélowon: x'=7x?+12=0
Na deiete OtL n e€lowon auth €xelL TECOEPLS SLAPOPETIKEG TIPAYHUATIKEG PLlES, TIG

OTIOLEC KAl VO TIPOOSLOPLOETE. (Movadecg 10)

B) levikevovtag To TMOAPASELYUO TOU TPONYOUMEVOU EpwTNUATOog, Bewpolpe TN
Stetpdywvn eflowon: x"+8x?+y=0 (1)

ue mapapétpoug B, y €R.

No Seiete 6t AvB <0, y >0 kat 8% —4y > 0, tote n efiowon (1) éxel Téooeple

SL0POPETIKEG MPAYUATIKES pileG. (Movabdecg 15)
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OEMA 4

Aivovtawn ouvapmon  f(x)=x*+x+1, xeR.

a) No anodeifete otLn ypadkn mapdotacn Crtng ouvaptnong f Sev TEUVEL TOV
afova x’x. (Movadecg 5)

B) Na Bpeite TG TETUNHUEVES TV oNUEiwV TG Cr Ttou Bpiokovtal KATw armd tnv
gubela y=2x+3. (Movadec 10)

Y) ‘Eotw M( X,y ) onueio tNG Cr. Av yla TNV TETUNHEVN X TOU onpeiov M oxVeL:

|2x - 1| < 3, tote va beifete OTL TO ONUelo auTto PplokeTal KATW ATO TNV

gubelo y=2x+3. (Movabdec 10)
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OEMA 4

—-X+2, avx<O0
X+2, ovx=>0

Aivetauw n ouvaptnon f, pe f(X) ={
a) Na Bpeite to onpeilo topng tng ypadikng mapdotaocng G tng f pe tov dfova y'y.
(Movadeg 3)
B) i)No xapdéete tn Cr kawL Tnv euBeia Y = 3, KAL OTN CUVEXELD VA EKTLUACETE TIG CUVTETAYHEVEG
TWV oNUELWY TOUNG TOuG. (Movadeg 5)
ii) Na e€eTdoeTe av T GNUELD UTA Elval CUMUETPLKA WC Itpog Tov dfova y'y. Na
OLTLOAOYNOETE TNV AMAVTNON 0. (Movadec 4)
y) i)lLa TTOLEG TLUEG TOU TPAYHOTIKOU aplBuou a, n euBeia y = a tepvel tn (¢ oe duo onueia; Na
OLTLOAOYNOETE TNV AMAVTNON 00GC. (Movadec 5)
i) Ma TG TYHEG Tou o Ttou Bprikate oto epwtnua (yi), va mpoodlopioete alyeBpikd ta onueia

TOUNG NG Cf e TNV eVBeia Y = a kot va EEETACETE AV LOXUOUV TOL CUUTIEPAOHOTA TOU

gpwtnparog (Bii), arttoAoywvtag Tov L.oXUPLOUO oac. (Movadec 8)



OEMA 4

Aivetaw n efiowon: ax?- 5x + a=0, pe napdpetpo az0.
a) Na anodeigete otLav |a < g , TOTe n e€lowan £xel pllec mpaypatikoug aplOpouc,

Tou €ival avtiotpodol peTaty TouG. (Movadecg 10)
B) Na Bpeite tig¢ AVoeLg Tng e€lowonc, otav a=2. (Movabdec 5)

2
v) Na AUoete tnv e€lowon: Z(X +%j —S(X +%)+ 2=0 (Movadec 10)
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OEMA 4

Aivovtal oL GUVaPTAGELS fKkaL g, HE  f(X)=x*-2x koL  g(x)=3x-4, xER.

o) Na Bpeite Ta Kowva onpeia Twv ypadLkwy MAPOoTACEWY TWV CUVAPTACEWV f KaL g.
(Movabdec 5)

B) Na Bpeite ta dtaotipata ota onoia n ypadiki mapactacn tne f elval KATw amnod ekeivn

meg. (Movabeg 10)

v) Na anodeiete otL kABe cubeia t™Ng popdNng y=a, a<-1, BplokeTOl KATW amod TN ypadlkn

napaoctoon tg f. (Movabdeg 10)
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OEMA 4

Aivetain efiowon  (x - 2) °=A(4x - 3), pe napdpetpo AR
a) Na ypdpete tnv e€iowon otn popdr ax’+8x+y=0, a# 0. (Movadecg 5)
B) Na Bpelte yla moLEC TIUEG TOU A N e€lowaon £xeL plleg MPAYUATIKEG KAl AVIOEG.
(Movadecg 10)

V) Av x5, x, €lval ol pilec tng e€lowong, otnv mepimtwon mou €xel pileg MPAYUATIKEG Kal
AVLOEG,

i) vou UTTOAOYLOETE TA S=X1+X, KOl P=X1X>

ii) va anodeifete otL N mapdotaocn A = (4x;- 3)(4x;- 3) elval aveéaptntn tou A, dnAadn

otaBepn. (Movadecg 10)
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OEMA 4

Alvetow n e€lowon: x> —Ax — ( A+ 5) =0 (1) upenapduetpoAeR.

a) Na Bpeite ™ dlakpivouvoa A tn¢ e€lowong (1). (Movabdec 5)

B) Na amodeiete otLn e€iowaon (1) €xel Suo pileg MPAYHUATIKEG KoL AVLOEC yLo KABe A €R .
(Movadeg 10)

Y) Av X1, X; elvatl oL dVo pilec tng e€lowong (1), va Ppebouv oL TipéG Tou A € R yia TG omoieg

LoYVEL: (x,—2)(x,-2)=-4 (Movésec 10)



58

OEMA 4

a) Na AUoete Ty efiowon: x*-3x-4=0 (1) (Movédec 10)

B) Aivovtat ot opdonpol apBuol a, 8 ylo Toug omoiouc oxlet: o - 3a8 - 46°=0.

i) Na anodeifete 0TL 0 AplOUOG % elvatAvon ¢ e€lowong (1). (Movabdecg 7)

ii) No attiohoynoete ylati o a eival tetpanAdotog tou 6. (Movadec 8)
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OEMA 4

Atvetal n aplOuntikn mpoodoc¢ (a,) pe dStadopad w.

o) Na amobeifete OtL ayp- o= 10w. (Movadec 6)
B) Av atxp- az0=30 kat a; = 1, va anodeifete otLa, = 3v - 2. (Movadeg 6)
y) MoLog eivat o mpwtog 6pog ¢ TPoodou mou Eenepvael to 30; (Movadeg 7)

6) Mool 6pol TNE mapanavw Poodou eival pHKpOTEPOL Tou 60; (Movabdec 6)
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OEMA 4

Aivetal n ouvaptnon: f(x)=,/x* —x+%

a) Na Bpelte TIG TLHEC TOU TIpaAyUATIKOU aplOpol o, WoTe To edio oplopol TNG GUVAPTNONCG
fva givat to ovvohro R. (Movabeg 10)

B) Av eival yvwoto otL n ypadlkn mapaotacn TG cuvaptnong f SLEpXETAL amo To onueio

A (O, lj, TOtTE:
2

i) Na amodeiete otL a=1 kot va ypaete Tov TUTIO TNG XWPI¢ To UUPBOAO TNG

TETPAYWVLIKAC pilag. (Movadeg 7)

ii) Na AVoete tnv e€lowon f(x) :% . (Movadec 8)
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OEMA 4

Aivetaw n e€lowon: x> —x+A—-A? =0, pe napdpetpo AR (1)

a) Na Bpeite tn Slakpivouvoa A tn¢ e€iowong kat va anodeiete otL n e€lowon €xel pileg
TIPOYHOTIKEG Yo KABe A €R. (Movadec 10)

B) Mo mota T tou A n e€iowon (1) €xel Svo pileg loeg; (Movabdec 6)

y) Av X, ,X, givat ot pileg tng mapanavw efiowong (1), tote va Ppeite yia moleg Tipeg Tou A

toxver 0<d(x,,X,)<2 . (Movabec 9)
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OEMA 4

Aivetal n e€lowon: X’ —x +(A - A%) = 0, ue mapduetpo AR (1)

a) Na Bpeite tn Stakpivouoa A tng eélowong kal va amodeifete otL n elowon €xeL pileg
TIPOYMOTIKEG Yo KABe AR (Movabdecg 10)
B) Mo mota Tn tou A n e€lowon (1) €xel Svo pileg loeg; (Movadec 6)

1 , , . , , ,
y) Av A #—kat X, ,X, €lvat ot pifeg tng mapanavw efiowong (1), Tote va Ppeite yia moLeg

TIUEG TOU A LOYUEL d(x,,x,) = d(—l) (Movabdec 9)
X1 Xy
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OEMA 4

Aivetal n e€lowon: X*—x +(A - %) = 0, ue nopdpetpo A€ R. (1)

a) Na Bpeite T Sdakpivouoa A tng e€lowong kat va amodeifete OtL n e€lowon £xel pileg
TIPOYLOLTLKEG YLoL KABe A € R (Movabeg 10)
B) Mo mota Tr tou A n e€iowon (1) €xel Svo pileg ioeg; (Movabdec 6)
y) Na Bpeite 1o A, wote n ouvaptnon f(x) = m va €xeL edio oplopov to R.

(Movadeg 9)
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OEMA 4

(X*=1)(x*-4)

Atvetal cuvaptnon g(x)= , N omola £xeL medio oplopoL to R- {-2,1}.

X%+ KX+
o) No Bpeite TIg TLUEC TWV K KaL A. (Movabdeg 9)
B)Twa k=1«katA=-2:
i ) No ammhomolnoete Tov TUTo NG g. (Movadec 9)

ii) Na &eiete otL: g(a+3)>g(a), otav -I<a<2 (Movabdeg 7)
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OEMA 4

AlveTal To TpLWVU O
fix)=x*- x+(A-A%), AeR
a) Na Bpeite tn Stakpivouoa A Tou TPLWVUHOU Kal va arodei&eTe OTL TO TPLWVU O
€XEL plleg MpayHATIKEG yla KaOs AR (Movabdeg 10)
B) Mo mota T Tou A To TPLWVU RO €xeL SUo pileg loeg; (Movabdeg 6)

1 , , . . .
y) Av A ¢§ KoL X,, X, €lvat ot pifeg Tou mapamdvw TPLWVUHOU pE X, <X, , TOTE :

X; +X,
2

i) voamobeifete 6Tl X, < <X, (Movabdec 4)

i) va dlatdete amo Tov HIKPOTEPO MPOC TOV LEYAAUTEPO TOUG aplOpoUg

f(x,) f [%j fx,+1). (Movissec 5)
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OEMA 4

(X* =1)(x*-4)

Alvetal ocuvaptnon g(x)= , N omola £xeL medio oplopol to R- {-2,1}.

X%+ KX+
o) No Bpelte TIg TLUEC TWV K KaL A, (Movadec 9)
B)Mak=1katA=-2:
i) Na artAomolnoete Tov TUTO TNC g. (Movabdeg 9)

ii) Na deiéete otL g(a)-g(6)>0, 6tav -1 <a <2 kar-1<6<2 (Movadeg 7)
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OEMA 4

Mia UTIOAOYLOTLK HNXaVvh €XEL TIPOYPAUMATIOTEL £TOL WOTE, OTAV ELOAYETOL OE QUTAV €Vag
TIPAYUATIKOC aplBuoc x, va divel wg e€ayopevo tov aplBud A mou divetal and tn oxéon:

A = (2x+5) - 8x (1)
a) Av 0 eLoayOUEVOG apLlOUOG lval To -5, TToLoG lval 0 E€ayOUEVOC; (Movadeg 6)
B) Av o e€ayouevog aplBuog eival to 20, tolog UMopEeL va elval o ELCOYOUEVOG;

(Movabdec 6)

y) No ypdupete th oxéon (1) otn popdry 4+ 12x + (25-1) =0 KoL 0T GUVEXELD:
i) va amodeiete OTL omoladAMOTE TIUN KaL VO EXEL O ELOAYOUEVOC apLlOUOG X, 0 e€ayOUEVOC
oplOuocg A dev umopel va eival toog pe 5. (Movadec 6)

ii) va mpoodlopioete TIG SUVATES TLUEC TOU e€ayOEVOU aplOpoU A. (Movabdecg 7)
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OEMA 4

AlveTaL TO TPLWVUO: M- (AP+1)x+A, AeR-{0}

o) Na Bpeite tn Stakpivouoa A Tou TPLWVUHOU Kal va amoSel€eTe OTL TO TPLWVULO EXEL
pileC mpaypatikeég yia kaBs A e R-{0]. (Movadecg 9)

B) o TTOLEC TLUEG TOU A TO MAPATIAVW TPLWVUHO £xeL SUO pileg loeg; (Movadec 6)

y) Na Bpeite Tnv TN tou A #0, wote f (x) <0, yia kabe x €R. (Movadec 10)
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OEMA 4

Alvetow n e€lowon x> —Bx+y=0 pe B8,y mpaypoTikouc aptdpolc.

Av n Topandvw e€lowon éxel 5U0 pileg AVLoES yia TIG OToleg LOXVEL |X, +X,| =4, Téte:

a) Na Bpeite Tig Suvateg TLUEG Tou B. (Movadeg 6)
B) Na amodeiete oTL Yy <4. (Movabdec 7)
y) Alvetat emuthéov n efiowon x° —6|x| +3=0 (1)

Na e€etaoste yla mota amnod TG TES Tou B mou Bprikate oto (a) epwtnua, n e€lowaon (1) dev

EXEL TIPAYUATIKEG PIlEG. (Movabdeg 12)
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OEMA 4
Aivetaun efiowon  X*—Ax + 1=0 (1) pe mopapetpo AeR.

a) Na Bpeite yla moleg TipéEG tou A n e€lowon (1) €xel plleg MPAYUATIKEG KOl AVLOEG.

(Movabdec 8)

, . 1,
B) Na amodeiete 6tL av o aplBudg p eival pila tng e€lowong (1), tote kat o aplBudés — sival

emniong pila tng e€lowong. (Movabdec 5)

y) T A>2, va anobeiete otL:
i) Oupileg x4, x» TNC e€lowong (1) elvat apBpot Betikol.
i) X, +4x,2>4.

(Movabeg 12)
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OEMA 4

AlveTal TO TPLWVU O o +8x+y, a 20 e pileg TOUG aplBpoUg 1 kat 2.
o) XpnNGOUOMOLWVTOG TOUG TUTIOUG YLl TO ABpolopa S Kal To YvopeVo P Twv p{wv Tou
Tplwvupov, va anodeifete 0t: Yy =2a kot 6 =-3a. (Movabdeg 9)
B) Av erunmAéov yvwplloupe OTL TO TPLWVU O Ttaipvel BETIKEG TIMEC yia KABe x€(1, 2),
TotE:

i) va amodeifete OtL 0<0. (Movadec 9)

i) va AUoete T aviowon yx*+Bx+a<O0. (Movabdec 7)
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OEMA 4

Aivetal n eglowon
apx? — (a® +p?)x+op =0
omnou a, 8 Suo Betikol aplBuol.

a) Na 8eifete 6t n Slakpivouoa 4 tng e§lowong eivaw: A= (o’ - OVASEG
) Na beigete otLn Sakpl A g ' A= (0" -p*)° (Movabeg 8)

B) Na Bpeite tn oxéon petall Twv aplBuwv a, 8, wote n e€lowaon va €xel Suo pillec AVLOEC,

TIG omtoieg va poodloploete, wg ouvaptnon Twy a, 6. (Movadecg 10)

, . , a . . .
y) Av ot pileg tng e€lowong eival X, :E Ko X, :E, TOTE va anodeifete ot
a

1+ x,)1+x,)>4. (Movabdeg 7)
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OEMA 4

Mtua meptBaAAlovTikn opydavwon £ekva va kataypddel Tov TANBUOUO Twv eAadlwy O pLa

Sdaowkn) meploxn amo to 2000 6nwc palveTal OTOV MAPAKATW Tivaka:

Etog 2000 |2001 2002 2003 |2004

AplBuog ehadwv (1300 1360 1420 1480 |1540

Av 0 MANBuoNOC TwV eAadLwV cuvexioel va auavetal e Tov 8Lo otabepd pUBUO Kol peTA
TO 2004:
a) Na Bpeite pla oxéon mou vol EMTPEMEL TOV UTTOAOYLOUO Tou MANBUGHOU Twv eAadLlwv oTo
TéEAOG KABe £10¢ a6 to 2000 Kot YeTA. (Movadeg 6)
B) Me tn BonBela tng oxéong aUTAC:
i) NanpooSlopioete Tov MANBUOUO TwV eAadLwy oTo TEAoG Tou 2012. (Movabec 6)
i) Noa mpoBAéPete TO £€10G¢ OTO TEAOG TOU OTOilOU O APXIKOG TMANBUOUOG Twv 1300
ehadwv Ba auvénBel kata 60%. (Movadec 6)
iii) No mpoPAéPete 10 €T0¢ MOU 0 MANBUOUOG Twv eAadlwv b Ba unepPel ta 2600

ehadLa. (Movabdeg 7)
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OEMA 4
OeWPOUE TO TPLOVUHO f(X)=3x’+kx-4, HE MapaueTpo Kk ER

a) Na amnodeifete OTL yla OMOLASNTIOTE TLUN TOU K, TO TPLWVUHO £XEL PLIEC TIPOYHATIKESG KOl

QVLOEG. (Movadecg 10)

B) Ou pileg Tou TPpLWVUHOU £ilval OPOCNUEC N ETEPOONUEG; Na QLTLOAOYHOETE TNV AMAVTNON

oa. (Movabeg 5)

V) Av x; Kal X, €lvat ot pilec Tou TplwvUpou Kal a, 8 Suo mpaypatikol aplBpol wote va oxvEeL
0<xX1<X,<B,

va ipocdloploete To mpdonuo tou ywvopévou:  a-f(a)-8-f(6).

No aLTloAOyrOETE TNV OMAVTNON Oag. (Movabdec 10)
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OEMA 4

Mta prdAa mou ekTofeVETAL KATOKOPUDA MPOG Ta MAVW, adol StaypdPel pLa TPOXLA, UETA
ano Kamolo xpovo Ba méosl oto €dadoc. To UYPog h (oe m) anod to €dadog, oto omoio
Bploketal n umdAa KABE Xpovikn oTyUn t (o€ sec) katd tnv kivnon tng, mpoodlopiletal amno

Tn ouvaptnon:
h(t) = - 5t* + 10t + 1,05.

a) Na Bpeite tic Tipnég h(0), h(1) kat h(2) kat va e€nynoeTe TL MAPLOTAVOUV OTO TTAQLCLO TOU

TpoBANHATOG. (Movabdeg 6)
B) Na Bpeite petd amnod néco xpovo n undala Ba ¢ptdcel oto £6adog. (Movadec 8)

v) Na deiete OtL To UPoOG oTO OToio BploKeTOL N UMAAX KAOE XPOVIKI) OTLyUNn t Hmopel va

POoodLOPLOTEL KAl a6 ToV TUTIO:
h(t) = 5[1,21 — (t— 1) (Movésec 5)

6) Na eEeTAoEeTE AV UTIAPXEL XPOVLIKN OTLYUN t; (o€ sec) mou 1o UPog h TNG umaAag anod to

€dadog Ba elval mavw amno 6,05 m (Movabec 6)
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OEMA 4

Av €vac KATOLKOG pLaG TTOANG A KatavaAwoel x KUBLKA vepol o€ éva XpOvo, To TTocO Tou Ba
TPEMEL va MAnpwoel divetal (0 eupw) amo tn cuvaptnon:

( ) 12+0,5x av0<x<30
B 0,7x+6 avx>30

a) Na Bpeite mooa eupw Ba MANPWOEL OTIOLOG:

i) éAeute amo to omitL Tou Kot Sev €lXe KATAVAAWOEL VEPO. (Movadeg 2)
ii) €xeL katavalwoel 10 KuBLkA pétpa vepou. (Movadec 3)
ii) €xeL katavalwoel 50 KuBLKA PETpa vepOU. (Movabdec 5)

B) Z& pa GAAN TOAN B 1O OO0 (0€ EUPW) TIOU AVTLOTOLXEL O€ KATAVAAWGN X KUBLKWV HETPWV
Slvetal amnod tov TUMO:

g(x)=12+0,6x, yoax>0.

‘EvaG KATOLWKOG TNG TOANG A Kal €vag KATOWKOCG TG MOANG B katavdlwoav ta idla kuBika
vepoU, yla o 2013. Av 0 KATOLKOG TNG TOANG A MARPWOoE HEYOAUTEPO OGO OTO Aoyaplacpd
TOU QO TOV KATOLKO TNG TOAN B, va amodeifete 0TL 0 kABe £vag amod Toug SUo KatavaAwaoe

TEPLOCOTEPQA o 60 KUPLKA LETPO VEPOU. (Movadec 15)
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OEMA 4

210 mapakdtw oxnpa, divovrat ot ypadikeg mapaotdoelg Cr kat Cg Twv cuvaptioswy f Kat g

avtiotolya, He

fix)=1x-2] ko g(x)=%x+E , x€R

3

a) Na EKTIHAOETE TIG CUVTETAYUEVEG TwV onpeiwv Topung Twv Cr kat Cg. (Movabdec 6)
B) Na emuPeBaiwoete aAyeBpLKA TNV AMAVTNON COG OTO EPWTNUA al). (Movabdec 8)
y) Me tn BorBela Twv ypadlkwv mopacTtacewy, va Bpeite yla moLeg TIHEG Tou x n Cr
Bpioketal mévw amo tn C. (Movadec 6)
6) Me tn Ponbela ToU EpwIAUATOC V), v BpPelte yla TOLEG TIMEG TOU X €XEL VO

TPAYUATIKOU aplBuol n mapdotacn:

K =/32-X-(x+2) (Movéiseg 5)



78

OEMA 4

Aivetawn eflowon  AXP+ (2A-1)x +A-1=0, ue napdpetpo A eR-{0}

a) Na 6eiete otL N Slakpivouvoa A tng e€lowong eivat avetaptntn tou A, SnAadn otabepn.
(Movadeg 8)

B) Na npooblopioete Tig pilec tng e€lowong ocuvaptioeL Tou A. (Movabdecg 7)

v) Na Bpeite yla moleg TiHéG Tou A n amootacn Twv plwv Tng e€lowong otov afova Twv

TIPAYUATIKWVY aplOpwV ival ion pe 2 povadeg. (Movadecg 10)
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OEMA 4

OeWPOULE TIC CUVAPTATELC flX )= X*+1 KoL g(x) = x+a, pe xER kAL aER .

a) NMa a=1, va mpoodloploete ta KOwdA onueld Twv ypadlkwyv TAPOCTACEWV TWV
OUVAPTHOEWV f KaL g. (Movabdecg 5)
B) Na Bpeite yla mMOLEC TIHEC TOU o OL YPAPIKEC TIAPACTACEL TWV CUVAPTACEWV f Kal g
TéUvovtal oe Suo onueia. (Movabdecg 10)
y) Mo a>1, va eEETACETE OV OL TETUNUEVECG TWV ONUELWV TOUNE TWV YPOPLKWV TTOPACTACEWY

TWV CUVAPTNOEWV f KOL g €lval OLOCNUEG ) ETEPOCNEC. (Movabdec 10)
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OEMA 4

€ aplOUNTIKA Ttpd0odo eivat a,=K° kata 3= (k+1)°, k aképalog pe k>1.
o) Na anobeifete otLn dadopd w tng mPoodou ival aplOUOG mepLTTOC.
(Movadec 8)
B) Av emumAéov o mPwTOoC OPOG TNG Elval a;=2, TOTE:
i) No Bpeite Tov aplBuod k kot va anodeiete otL w=7. (Movadec 8)

ii) Na e€etaoete av o aplBuog 1017 sivat 6pog tng mpoodou. (Movadecg 9)



OEMA 4

a) Na AUoete tnv aviowon: |x-3|<5 (Movabeg 7)

B) Na amelkovicete To oUVOAO TwV AUCEWV TNG aviowong autn¢ mavw otov dafova
TWV TIPAYUOTIKWY 0pLOUWV Kol va €PUNVEVCETE TO QMOTEAECHA, UE Pdaon TN

VEWUETPLKN onpacia tng mapaotacnc | x - 3| (Movadec 5)
v) Na Bpeite 6Aoug Toug aképaloug aplBoUG X TTOU LKOWVOTIOLOUV TNV OViowaon
|x-3|<5 (Movadeg 5)
6) Na Bpeite To mMANB0G TwV aAKEPALWV APLOUWY X TTOU LKAVOTIOLOUV TNV aviowaon
|Ix]-3]<5

Na aLTloAoyrOETE TNV AMAVTNON Oag. (Movadeg 8)
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OEMA 4

o) Oewpouvpe Ty fiowon x°+2x+3=a, pe napdpetpo a€R.

i) No Bpeite yia motec Tipéc tou a n e€iowon xX*+2x+3=a £xeL 5U0 PLleEC TPAYHATIKEC KA

QVLOEC. (Movadec 6)

ii) Na Bpeite Tnv T tou a wote n e€lowon va €xeL dumAn pila, tnv omola katl va
npoobloploete. (Movabeg 6)
B) Aivetalto Tpuvupo flx) = X’+2x+3, x€R.

i) No armtodeifete ot f(x)>2, yia kdBe xe R (Movabdecg 7)

ii) Na Aboete tnv aviowon f(X)—2<2 (Movabdec 6)



OEMA 4

Aivetal to TpUwvupO:
AC- (N+1)x +A, AeR-{0}
a) Na Bpeite Tn Stakpivouoa A tou TPLWVUHOU Kot va arodeifete OTL TO TPLWVU O
éXeL pilec MpayUaTIKEC yia KOs A € R—{0} (Movabdec 8)
B) Av xi;, x; €lval oL pileg tou TpWVUHOU, Vo ekdpAoeTe TO ABpolopa S= Xz+X;
ouVaPTACEL TOU A #0 KoL va BPELTE TNV TN TOU YWVOUEVOU P= x;-X; TV pL{WV .
(Movadecg 5)
vy) Av A>0, to mapamdvw TPLWVUUO €xeL pileg Betkég 1 apvnikég; Na
OLTLOAOYIOETE TNV AMAVTINOH Oag. (Movabdec 6)
8) TNa kaBe A>0, av X, X, €lvat oL pileg Tou Mapandvw TPWVUHOU. Vo

X;+ X,

> (Movadec 6)

amnodeifete OTL /XX, <

83



84

OEMA 4

AlveTal 10 TPLOVURO:  AXP- (A2+1)x +A, AER-{0}

a) Na Bpeite tn Stakpivouoa A Tou TPLWVUHOU Kot Vo armodei&eTe OTL TO TPLWVUHO

€XEL PLlEC IPAYUATIKES yla KOs A eR-{0} . (Movabdec 8)

B) Av x;, x, €lvatl oL pileg TOU TPLWVUOU, Vo EKPPACETE TO ABpoLoUa S= Xx;+X, CUVAPTHOEL

ToU A #0 KoL va BPELTE TNV TLUN TOU YIVOUEVOU P= x7-X; TwV pLlwv. (Movabeg 5)

v) Av A >0 to mapamdvw TpLwVUHo £XEL pileg BeTIKEC ) apvnTIKES;, Na aLTLOAOYHOETE TNV
QMAvINoH oag. (Movadec 6)

8) Av O<A#1 kat X,, X, €lval ot pieg Tou Mapamdvw TPLWVUHOU, TOTE VO CUYKPIVETE

TOoUuC aplBpoug Xl;XZ Kot 1. (Movadecg 6)



85

OEMA 4

AlveTaL TO TPLWVUO: M- (AP+1)x+A, AeR-{0}

o) Na Bpeite tn Sdakpivouoca A TOU TPLWVUHOU Kol Vo omOoSEifeTe OTL TO TPLWVUHO EXEL
pilec mpaypatiké yia k&Be A € R-{0} (Movdbeg 8)

B) Av xj, x, €lvatl oL pileg ToU TPLWVUOU, Vo EKPPACETE TO ABpoLoUa S= Xx;+X, CUVAPTHOEL

ToU A #0 KoL va BPELTE TNV TLUN TOU YIVOUEVOU P= x7-X; TwV pLlwv. (Movabeg 5)

v) Av A >0 To mopandavw TPLWVULO €XEL pileg BETIKEG 1 apvnNTIKEG; Na aLTLOAOYNOETE TNV
QmAvVINoH oag. (Movadec 6)

8) Av O<A=#lkaul X, X, HE X; <X,E&lval oL pileq Tou Mapamavw TPLWVUHOU, TOTE va
Bpeite To mpoonpo tou ywopévou f(0)-f (k)-f(u), omou k, W elval aplBuot tétoloL wote

X, <K <X, <M. (Movabdec 6)
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OEMA 4

Aivetaw n e€lowon:  2x° +Ax—36=0 (1) e napdpetpo AeR

(o) Na bei€ete oty yia kaBe T tou A, n e€lowon (1) €xel SUo pileg MPAYUATIKEG KOl AVLIOEG.

(Movabdec 8)
(B) YmoBétoupe twpa OtL pia amnd tig pileg tng e€lowong (1) eivat o aplOuog p.
(i) Na beiéete O0TLO aplBUOG - p elval pila Tng e€lowong
2% -Ax—-36=0 (Movadec 7)

(ii) Na beitete otL:
e pz0 kol
1, . ,
e 0 apBuég — elval pila tng e€lowong: - 36X +Ax +2=0
o

(Movadeg 4+6=10)
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OEMA 4

a) Alvetal n Sutetpdywvn eflowon: x'—8x*-9=0.
No Seifete otL n efiowon autny €xel U0 HOVO TPAYUATIKEC pllec, TG OmMoleg KoL va
poodLloploeTe. (Movadecg 10)
B) FevikevovVTOG TO MAPASELYLO TOU TIPONYOUHEVOU EPWTNUATOG, BewpoUUE TN SLteTpAywvn
eflowon: X'+Bx*+y=0 (1) pemnapapétpoucB, y €R
Na beifete oti Avy < 0 toTE

i) B2—4y>0 (Movadeg 3)

ii) n e€lowon (1) €xel SUo pbévo SladoPETIKES TpayUATIKES pileg.

(Movadeg 12)
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OEMA 4

a) Alvetat opBoywvio mapaAAnAoypappo pe nepipetpo M =34 cm kat dtaywvio §=13 cm
i) Na deiete otL TO Badov Tou opBoywviou eival E= 60 cm?. (Movadecg 5)
ii) No kataiokevdoete pa e€lowon 2°° BaBuol mou va éxel pileg Ta uAKN Twv TAEUPWV
Tou opBoywviou. (Movabdec 5)
iii) Na Bpeite Ta pnkn Twv mAeupwv tou opBoywviou. (Movabdeg 5)
B) Na efetdioete av uTtdpxet opBoywvLo TapoAANAOYPOHO He EUBadOV 40 cm? kat Staywvio

8 cm. (Movadecg 10)
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OEMA 4

Ma TNV €volkiaon €vOG CUYKEKPLUEVOU TUTIOU QUTOKLWVATOU yla pia nuépa, n €talpeia A

XPEWVEL TOUG MEAATES TNG CUUDWVA E TOV TUTIO:
y =60+ 0,20x

omou x gival n andéotaon nmou dtavuBnke oe Km Koty gival To Mooo TN XpPEWONG OE EUPW.
a) Tt mooo Ba MAnpwoeL €vag MeAATNG TNG Talpeilag A, o omoiog o€ pia nuépa taidePe 400
Km; (Movadec 5)
B) Noca xAopeTpa 06ynoe évag MEAATNG O OTIOLOG, yLa pia nuépa, mAnpwaoe 150 supw;
(Movabdecg 5)
v) Mia aAAn etatpeia, n B, XpEWVEL TOUG TTIEAAQTEC TNC ava NUEpa cUpdwWVA LE ToV TUTIO
y =80+ 0,10x

OTIOU, OTIWG TIPONYOUUEVWG, X €lval n andotacn mou dtavuBnke oe Km kot y eival To moco
™m¢ xpewong oe egupw. Na efetdoete mowa amod T dUo etalpeieg pag ocuudépel va
ETUAEEOU UE, AVAAOYQ LLE TNV ATIOOTOON TTOU OKOTIEVOUHE VA SLOVUCOULIE.

(Movadecg 10)
6) Av f(x) =60+ 0,20-x Ko g(x)=80+0,10-x
glval ol ouvaptioelg mou ekdppalouv ToV TPOTIO XPEWONC TWV ETALPELWY A Kal B avtiotola,
va PBpelte TIC OUVTETAYUEVEG TOU ONUEIOU TOMNG TWV YPAPLKWV TOPACTACEWY TwWV
OUVAPTACEWV f KoL g KoL va eénynoete T ekdpdlel n TR KABEULAG amd QUTEC TIG
OUVTETOYUEVEG 0 OXEON LE TO MPOPANUA TOU EpwTAMATOC (V).

(Movabdec 5)
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OEMA 4

Alvovtat ot §lowoelg x> —3x+2=0 (1) ko x* =3x*+2=0 (2).
a) Na Bpeite ti¢ pileg tng e€lowong (1).
(Movabdecg 5)
B) Na Bpetite T1¢ pileg tng e€lowonc (2).
(Movabdecg 10)
v) Na Bpeite tptvupo tng popdnc x° +Bx +y mou ot pileg Tou va eivat kdmoLeg amd T pileg
¢ e€lowong (2) kat emuTA€ov, yla KABe apvnTKO aplOUo x, va €XeL BETIKN TLUn.

(Movabdeg 10)
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OEMA 4

AlveTAL TO TPLWVULO: X° +Bx + 6%, omou BER

a) Na urmtoAoyioete tn Slakpivouoa 4 tou TPLwVUOU. (Movadec 4)

B) i) Av 8 #0 TL umopeite va TelTe yLa T0 MPOCNO TOU TPLwVUOU; (Movabeg 7)
ii) Nw¢ aA\aleL n amavtnon oag oto epwtnua (i), otav 8= 0 (Movadec 6)

v) Me tn BonBela tn¢ andavinonc oto epwtnua (B), va amodeifete OTL LOXVEL N aviooTnTA
o’ +aB+6°>0
yla OTIOLOUCSHTIOTE MPAYHOTIKOUG aplBpouc a, 8 mou Sev eival kat ol Vo tautoxpova 0.

(Movadec 8)
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OEMA 4

a) Alvetawn Sutetpdywvn efiowon: x* —9x° +20=0
Noa Sei€ete OTL N e€lowon auTh €XeL TECOEPLE SLAPOPETIKEC MPAYUATIKEG pLlEG, TIG OMOLEC KoL

va npocdlopioete. (Movadecg 10)
B) Na kataokeuAoETe pia Sitetpaywvn e€lowaon ¢ Lopdng
x'+6xX+y=0,

n omola va £xeL U0 POvVo SLadOPETIKEG TIPAYMATIKES pLleC.
Noa amobeifete Tov LOXUPLOUO cag AUvovTac TNV e£l0wWoN TIOU KATAOKEUAOATE.

(Movadeg 15)
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OEMA 4
AivetaL To TpLvUpo: X’ —2x—8

a) Na Bpeite To MPOCGNUO TOU TPLWVUROU yLa TG SLAdOPES TIUEG TOU TIpAYUATIKOU aplBpol x

(Movabdec 10)
8889 , , . L .
B) Av k= ———, elvat n T T™NC mapdotaonc: kX — 2k — 8 undév, BeTkAC i ApVNTIKOC
aplOuog; Na aLtloAoyroeTe TNV AMAVTIN O 0aC. (Movabdec 8)
V) Av LloYUEL - 4 < U < 4, TL UMOPELTE vl TIELTE yLa TO MPOCNHO TNE TLUAG TNG MOPAoTACNG:
w-2\ul-8;

No aLTLOAOYrOETE TNV AMAVTNON 0OC. (Movabdec 7)
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OEMA 4

O aywvag 6popou avapeoa otn xeAwva Kot to Aayo yivetal cUpdpwva e Toug akoAouBoug
KOWVOVEG:

e Hdwdpoun elvat tuApa vog euBuypappou dpopou.

e O Aayoc EgKVAEL TN XPOVIKN OTLyuN t = 0 amno éva onpeio O.

e To tépua Bpioketal oe onueio M pe OM>600 uetpa.

e H xeAwva ekwvael tn otyun t = 0 pe mpoPadiopa, dnAadn anod éva onueio A mou

Bpioketal petafy tou O kalLtou M, pe OA=600 uétpa.

YrnioBétoupe Ot yla t > 0, n andotacn Tou Aayou amo to O Tn Xpovikn oty t min Sivetal
arnd Tov TOTo Su(t) = 10 t° uétpa, evw n amdotacn e xeAwvac and to O ™ oTyurd t min
Slvetal amod tov TUTo S(t) = 600 + 40t uétpa.
o) Na Bpeite oe moon andotoaon and to O Ba mpémnel va Ppiloketal To Tépua M, WOTE n
XEAWVQ va KEPSIOEL TOV aywva. (Movadec 10)
B) YmoB<toupue Twpa 6tTL N anodotacn tou tépuatog M ano to O sivalt OM=2250 uétpa. Na
Bpeite:
i) Mola xpovikn oty o Aayog Gptavel tn xeAwva. (Movabeg 5)
ii) Molog amo touc dUo dpopeic mponyeital TN XPOVIKN OTyUn t = 12min Kot ol gival
TOTE N HeTAEL TOUG amooTaon. (Movadec 5)

i) Mota xpovikA oTLyun TEPUATIEL O VIKNTHG TOU aywva. (Movadeg 5)

=y ]

OA=600 m
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OEMA 4

Aivovtat ot cuvaptioel  fix) = (x- 1) —4 kat g(x)=|x-1| +2, pexeR

a) Na Bpeilte TIC TIHEC TOU X ylO T OTOLEG N ypadlki mapdotacn tng cuvdptnong f
Bpioketal mavw amo tov afova x’x. (Movabeg 9)
B) Na beifete 6T, yla KABe TLUA TOU X N ypadlkn mopacTacn tng cuvaptnong g Bploketal
TAVW Ao tov aova x’x. (Movadec 4)

v) Na Bpeite Ta kowa onueia Twv ypadkwy MApacTACEWV TWV CUVAPTACEWV f KOl g.

(Movadeg 12)



96

OEMA 4
AVETOL TO TPLOVUHO  flx) =x* —6x+A—3, pedeR

o) Na umtoAoyioete tn Slakpivouoca A Tou TPLWVUHOU. (Movabdecg 5)
B) Na Bpelte TIG TIHEG TOU A YL TIG OTIOLEG TO TPLWVUHO €XeL SUO AVIOEG IPAYUATIKES piled.
(Movabdec 7)
Y)Av 3<A< 12, tote:
(i) Na &ei&ete OTL TO TPLWVUHO €XEL SUO AVIoEG BETIKEC pilec. (Movadec 6)
(ii) Av x1, X2 LE X1 < X2 €lva oL SUO pileg Tou TPLWVUHOU KaL k, U eival Suo aplBuol pue k <0
KOl X; < U < X5, va IPocSloploeTe To MPOOoN O ToU YIWVOUEVOU K- f(k)-u-f(u). Na aitioAoynoete

TNV amavtnon oag.

(Movabeg 7)
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OEMA 4
a) i) Na Bpeite Ti¢ pilec Tou TpLwvipou: x> + 9x +18 (Movadec 4)
i) Na Avoete tv e€lowon: |x + 3| +|x* +9x + 18]=0 (Movabeg 7)

B) i) No Bpeite T0 MPAGNHO TOU TPUWVUMOU X° + 9x +18, yia TG SLddopec TéC Tou

TPAYUATIKOU oplOpoU X. (Movabdecg 7)
ii) Na Bpelte TIC TIUEG TOU X YLA TLG OTIOLEG LOYVEL:

|x* +9x + 18|=-x*-9x - 18 (Movadeg 7)
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OEMA 4

Itnv A’ taén evog Aukeiou tng Kapditoag n ocOUPoUAOC TwV HOONUATIKWY TIPOKELTAL Va
Tipaypatonolnoel pa Spaoctnplotnta. Emeldn opwc Sev yvwpilel to mAn6ocg Twv padntwy
™G 1a€ng, oupPoulevetal To NUUVAOTH TOU OXOAElou, TTOU oToLXilEL TOUG MOBONTEG yLa TLG
TIAPEAACELG KAL EKEIVOG TNG amavTA YE €va MpOLANpa:

«Mmopw va TonoBetriow OAoUG TOUG MOONTEC OE X OELPEG PE X - 1 pabntég oe kABe oslpa.
Av 0w BeAow va Toug TomoBEeTow o€ x+3 OELPEG Pe X-3 padnTég oe kABe oelpa, Ba pou
Aeimel évag padntigy.

a) Na Bpeite TNV TN ToU X (Movabdec 6)
B) Na amodeitete n A’ ta€n €xeL 90 padnTEG. (Movabdec 6)
v) H cupBoulog okomeUeL va HOLpACEL TOUG mapamndvw 90 pabntég oe v opadeg epyaociag,
WOTE OTNV MPWTN opada va mave 2 pobntég Kal oe KABe emopevn opdada va mnyaivouv 2
napanavw kabe dopd. Na Bpeite tnv T tou v, SnAadn moocec opddeg epyaciag Oa

SnuoupynBouv. (Movadeg 13)
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OEMA 4
Mua nuépa, oto tunpa Al evog Aukeiou, To N Twv podntwv dev €xel Stafacel oute AlyePpa

oute lewpetpia, evw 1O 3 Twv pobntwv €xel daPfaocel kat ta 6vo autd pobAuata. H

KaOnyNTpla Twv Hobnuatikwy eTAEYEL TUXaia éva padntr yla va tov e€etdoel. Opiloupe ta
evdexopeva:
A: o uadntnc va exst StaBaoel AAyeBpa
: o0 padntrc va éxel StaBaoel Mewuetpio
a) Na mapaotnoete pe Staypappa Venn Kol Le Xprion TnG YAWooog Twv cUVOAwV Ta dedopéva
ToU MpoPAnUATOC. (Movabdecg 9)
B) Na umoAoyioete Tnv mBavotnta 0 HadnTng:
(i) va €xel dlapaoel éva touldaylotov amno ta Suo pabnuata
(ii) va éxeL dlapfaoel éva poévo amo ta duo pabnuata.
(Movabdec 8)
y) Av yvwpiloupe erutAéov OTL oL Yool amd toug pabntég €xouv Sapaocel Mewpetpla, va
Bpeite v mBavotnta o pabntnc:
i) va éxeL StoPaoel lrewpetpia
ii) va €xetL StaBaost AlyeBpa
(Movabdec 8)
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OEMA 4

IT0 MopakAtw oxnua Sivetal n ypadikrn mapdaoctacn pog cuvdptnong f:R—R kat tng

ouvaptnong g(x)=-2x + 2.

-2
J

Me tn BonBela Tou oxuartog, va Bpeite:
o) TLC TIMEG TOU X yLa TIC OTtoleG LloXVeL f(x) =- 2x + 2. (Movabeg 6)
B) Tw e f(-1), £(0), f(1). (Movdbeg 6)
y) TLG TILEG TOU X, Yyl TIG omoleg n ypadiki moapdotaon tng f Bploketal mavw amd tn
vpadlkn mapaotacn tng g. (Movadec 6)
6) T TWEG TOU X, yia TiG omoieg n mapaotaon A=/f (X) +2X —2 €xelL vonua mpaypatikol

aplouou. (Movadeg 7)
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OEMA 4

O Itédavog leotaivel vepd, apxlkng Beppokpaciag 25°C, kaL Pe xprion €vog OeplUopETpou
apatnpPEL OtL n Beppokpacia tou vepou aufavetal pue otabepd puBud 5°C ava Aento.

a) Eival n avtiotolyia xpovog - Bepuokpacia cuvaptnon; Na alTLOAOYNCETE TNV AMAVINO
oag. (Movadec 5)

B) Na petadEpete otnv KOAA 0OG KAL VO GUUIANPWOETE TOV MOPAKATW TUVAKA TLUWV:

Xpovog (t) o min 1123

O@epuokpaocia (B) oe °C | 25 50 | 60

(Movadec 5)
y) Na nmapaotnoete ypadlkd TV avilotolyia xpovog - Bepuokpacia, Tomobetwvtag To Xpovo
(t) otov optZovtio agova. (Movabdeg 5)
6) Me xpnon tng ypadlkng mapaoTaonG, va EKTLUNCETE PETA oo Ttooa Aemtd Ba Ppdocel to
vepO (to vepo Bpalel otoucg 100°C). Na alTLOAOYNOETE TNV AMAVTNON COC.

(Movadec 5)
£) Na ekdppaoete aAyeBpPLKA TN OXECN TOU EPLYPAPEL TNV AVTLOTOLXlO. XpOvog - Beppokpacia

KOLL VOL UTIOAOYLOETE PeTA amnod nooa Aemtd Ba Bpdoel To vepo. (Movadeg 5)
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OEMA 4

E€attiag evog atuxnpatog o SuAlothplo metpelaiou, Stoppéel otnv Balaocoa METPEAALO TTOU
oto téAo¢ tn¢ 1™ nuépag kaAUTTeL 3 TeTpaywvikd pilia (t.p), oto téhog tng 2"° nuépac
KOAUTTTEL 6 T.1, 0TO TEAOC TNC 3™ Nuépac KOAUTTEL 12 T. . KAl YEVLKA eEQMAWVETAL £TOL, WOTE

07O TEAOG KABE NUEPAG vaL KAAUTTTEL emtLdaveLa SUTAACLA artd QUTAV TIOU KAAUTITE ThV

T(PONYOUEVN.

a) Na Bpeite tnv enbdvela thg BdAacoag mou Ba kaAUTTeL To teTpélato oto Téhog tng 57

NUEPOG LETA TO aTUXNHAL. (Movabdeg 7)
B) N6oeC NUEPECG UETA ATTO TNV OTLYN TOU OTUXNUATOC TO ETPEAOLO Ba KaAUTITEL 768T..;
(Movabdec 9)

y) 210 Téhog tn¢ 8™ nuépac emepPaivel 0 KPATIKOG UNXOVIOMOC KOl UTOUATWG OTOUATAEL N
e€amlwon Tou metpeAaiou. ITo TEAOG TNG EMOUEVNC NUEPOC N eMLdAVELA TTOU KOAUTITEL TO
TETPEAALO €XEL LELWOEL KATA 6 T.|L. KAl CUVEXLZEL VA LELWVETOL KOTA 6 T.W. TNV nuépa. Na Bpeite
TLOOEG NUEPEG LETA OO TN OTLYUN TOU atuxhuatog n BaAdooia emtpavela mou KOAUTITETAL ATt

To metpéAato Ba £xeL meploplotel ota 12 T. L. (Movabec 9)
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OEMA 4

Aivetal n e€lowon: X -5Ax-1=0, pemMOPApeTPOAER

a) Na amodeiete oty yia kabe A ER, n e€iowaon £xeL V0 pilec MPAYUATIKEC KAl AVIOEG.

(Movabdecg 7)
B) Av X3, x; elval ot pileg TnG mapandvw e§lowong, TOTe:
i) Nompoodlopioete Tic TIHEC Tou A ER, yLa TIg omolec LoyUeL:
(x1+ %2)2- 18 - 7(x1x2)** = 0. (Movabdec9)

i) Tl A = 1, va Bpeite TNV T TS MAPAOTAONG:  X12 X2 - 3X1 + 4 - 3X2 + X1.X2°

(Movabdecg 9)



105

OEMA 4

OL TTAEUPEG X3, X2 EVOG opBoywviou mapaAAnAoypdppou ivatl ot pileg Tng e€lowongc:

x2—4(k+%}x+16:0, re(0,4).

a) Na Bpelte:

i) tnv nepipetpo 1 tou opBoywviou cuvaptroeL Tou A. (Movabec 6)
ii) To euBadov E tou opboywviou. (Movabec 6)
B) Na amodeifete 6t M1>16, yia kdBe A €(0,4). (Movéabdec 7)

y) MNa mota Tiun tou A n mepipetpocg 1 tou opBoywviou yivetat eAaxiotn, dnAadn ion pe 16;

T unopetite va neite 1OTE yLa o opBoywvlo; (Movabdeg 6)
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OEMA 4

OL TTAEUPEG X3, X2 EVOG opBoywviou mapaAAnAoypdpupou ivatl ol pileg Tng e€lowong

B)

v)

X=2x+AM2-1)=0 pe A €(0,2)

Na Bpeite:

i) tnv mepipetpo 1 tou opBoywviou. (Movabdeg 6)
ii) To epBadov E tou opBoywviou cuvoptrosL Tou A. (Movabdec 6)
Noa amobeifete 6tL E<1, yia kaBe A €(0, 2) (Movabdecg 7)

Mo mota TLpn tou A 1o epPadov E tou opBoywviou yivetal péyloto, SnAadn oo pe 1; Tt

Uropeite va neite 16TE yLa To opBoywvlo; (Movadec 6)



OEMA 4

a) Na AUoete T aviowon: x? —5x—6<0. (Movédec 10)

2
B) Na Bpeite to mpdonuo tou aplBpol K=(— %j +5%—6 KOl v OULTLOAOYIOETE

TO GUAAOYLOUO o, (Movabeg 7)

v) Av a&(-6, 6), va Ppeite To mpoonpo TG mapdotaocnc A = a’ —5|a|—6. Na

QULTLOAOYNOETE TNV AMAVTINOH oag. (Movabdeg 8)

107
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OEMA 4

Oewpolpe opBoywvio tpiywvo ABI (A=90° ) pe k&BeTeg MAEUPEG IOV €XOUV MAKN X, ¥ TETOLQ,

wote: X+Yy=10.

a) Na amobeifete oTL TO ePPBadov tou Tplywvou ABI cuvaptrosl Tou x Slvetal amo Tov TUMo:

E(x) 2%(—X2 +10x), x € (0, 10). (Movédec 9)
, . 25 , .
B) Na amodeifete ot E(X) < > ywa kabe x (0, 10). (Movadec 8)

. , , , ., 25
v) Ma mowa tun tou x€(0, 10) to guPadov E(x) yivetat pgyoto, dnhadn oo pe 7; Tt

mapatnpeite TOTE yla 10 Tplywvo ABT; (Movabdeg 8)
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OEMA 4

Ye pa ToOAN tng Eupwnng pla etatpeio TAXI pe to ovopa ‘RED’ xpewvel 1 gupw HE TNV
eloobo oto TAXI kot 0,6 eupw yla KABE XIALOMETPO TIOU SLAVUEL O TIEAATNG.

Mta aAAn etatpeia TAXI pe to ovoua ‘YELLOW’ xpewvel 2 eupw We tnV €lcodo oto TAXI kat
0,4 eupw yla KABe XIAMOUETPO TIOU SLavUEL 0 TIEAATNG.

OL mopamavw TIUEG LoXVUOUV YLOL OIMOCTACELG ULKPOTEPEG Ao 15 XIALOUETPA.

a)i) Av f(X) elval to moood mou xpewvel n eTatpeia ‘RED’ yia pa Stladpopn x XIAOUETPWY

VOl CUUITANPWOETE TOV MOPAKATW TIivaKa. (Movadbec 3)

x (km) 0 2 8

f(X) (evpw)

ii) Av g(X) elvalto mood mou xpewvel n etatpeia YELLOW’ yia pia dtadpoun x

XIALOUETPWV VO CUUTTANPWOETE TOV TAPAKATW TIVOKOAL. (Movadec 3)
x (km)
g(x) (evpw) |2 3,2 4,8

B) Na Bpeite ta nedia oplopov Twv cuvaptioswv f,g kattoug tumoug toug f(X), g(X).
(Movadeg 8)

y) Na oxedidoete t1g ypadikég mapaotdoelg twv cuvaptnoswy f,g kat va Bpeite yla moteg

QIMOOTACEL N €mAOYN TNG €TOoupeiag ‘RED’ elvol TILO OLKOVOLLKK, QLTLOAOYWVTAG TNV

amavtnon oag. (Movadec 8)

6) Av buo mehdteg A kal B petakivnBouv pe tnv etalpeia ‘RED’ kal o mehatng A Stavuoel 3
XWALOUETpO Mapamdvw arnd tov B, va Bpeite moco napandvw Ba MTANPwoeL 0 A 0 OXEoN UE

Tov B. (Movabdec 3)
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OEMA 4

210 enMoOpEVO oXnUa To ABMA esival tetpdywvo mAsupdg AB=3 kaL to M eival éva tuxaio
€O0WTEPKO onpeio tng Staywviou Al Eotw E TtO OUVOAKO €UPAdOV TWV OKLOOUEVWY

TETPOYWVWV TOU OXNLOTOG.

a) Na anobeifete 61t E=2x*-6x+9, x €(0,3). (Movadec 9)
, . 9 . .
B) Na amnodeitete otL E > > 1o kébe X € (0,3) . (Movabdec 8)

y) Tamowa Béon tou M mavw otnv Al To 6UVOALKO UBadOV TWV OKLOCHEVWY TETPAYWVWV
, , , . 9
TOU oxnuartog yivetat eAaxioto, dnAadn ioo pe —;

Na aLTloAOyrOETE TNV AMAVTNOH OaC. (Movabdec 8)
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OEMA 4

Aivetal opBoywvio mapaAANAOYPOUUO UE UAKN TIAEUPWV a, B KoL eufadov E, TETola wOoTE ol
aplBuol a, E, 6, pe tn osipd mou Sivovtal va eival Stadoyilkol 6poL YEWUETPIKN G TTPOOSou.
a) Na amobeiete otL E=1 (Movabdec 10)
B) Av a+68=10rTt0te:

i) Na kotaokeudoete pia e€iowon 2°° Babuou pe pileg ta pAkn a, 8 (Movabeg 5)

i) Noa Bpeite ta pnkn a, 8 (Movadec 10)
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OEMA 4

AivovtaitotLaplBuol 2, x, 8 e x>0.
a) Na Bpeite tnv T tou x wote oL aplBuol 2, x, 8, pe tn oepd mou Sivovtal, va anoteAouv
Stadoxkouc 6poug aplBuntikng mpoodou. MNota ivat n Stadopd w AUTAG TNG TPoodou;
(Movabdec 5)
B) Na Bpeite Twpa TNV TN TOU X WOTE oL aplBuol 2, x, 8, ue t oelpd mou Sivovtal, va
arnoteAouv SLadoxIkolg OpouG YEWUETPLKAG TPoodou. Molog eival o Adyog A autng tng
npoodou; (Movabeg 5)
y) Av (a,) elval n apBuntikn mpdodog 2, 5, 8, 11, ... kat (8,) elval n yewUETPIKA PO0d0o¢
2,4,8,16, ... TOT€:
i) No Bpeite to aBpolopa S, TwV vV TPpWITWV OpwV TN (). (Movabdecg 7)
ii) Na Bpelte TNV TN TOU V WOTE, yLa TO ABpoLopa S, TWV V MPWTWV 0pwv Tn¢ (a,) va

LoxveL: 2(S, +24) = 85 (Movadec 8)
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OEMA 4
AVETOL TO TPLOVUHO: X2 —6X +A— 7, 6Tiou A €R

a) Na Bpeite TIC TLUEG TOU A yLaL TLG OTIOLEC TO TPLWVULO EXEL TIPAYHUATIKEG PLLEG.

(Movadec 7)

B) i) Av x;, x, elval oL pileg TOU TPLWVUHOU, va BPELTE TNV TN TOU 0BPOIoHATOC S= X7+X> TWV
pUWV KoL va ekPPACETE CUVAPTIOEL TOU A TO YIVOUEVO P= X1-X> TV pL{wV.
(Movadeg 2)
ii) Na dei&ete OtL, yla kABe A pe 7 < A < 16, TO TPLWVUHO €XEL U0 AVIOEG OUOONUEG PLLEC.

Moto eival Tote To Mpoonuo Twv pllwv; Na alTloAoOyNOETE TNV ATTAVINGI) 0OG.

(Movadec 4)
v) i) Na Bpeite TI¢ TIHEG TOU A yia TIg omoleg n e€lowon
X —6|x| +A=7 (1)
EXEL TECOEPLC SLOPOPETIKEG TIPAYHOTIKEG PLLEC. (Movadec 8)

ii) ExeL n e€lowon (1) ya A = 3410 T€00epLG SLadOPETIKEG MPAYUATIKES pileg; Na

QLTLOAOYNOETE TNV AMAVTNOH 0ag. (Movabdec 4)
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OEMA 4

OL avBpwroAdyoL yla va Ipooeyyioouv To U og VO EVAALKA, XPNOLLOTIOLOUV TLG TTAPAKATW
€ELOWOELG TIOU TIAPLOTAVOUV TN OXEoN UETALLU TOU PNKOUG ¥ (0 cm) 00TOU TOU Unpou Kal

Tou LPoug x (o€ cm) Tou evAika avaioya pe To GUAO Tou :

fuvaika: y =0,43x - 26

Avbpag: y=0,45x-31

o) Evag avbpwmoAdyog avakaAUTTEL €va pnplaio ootd pnkoug 38,5cm Tou AVAKEL OE

yuvaika. Na umtoAoyioete to U 0OG TNG yuvaikac. (Movabdec 8)

B) O avBpwmoAdyog Bplokel HPEUOVWUEVA OOTA XEPLOU, TA OMOL EKTIUA OTL AVAKOUV OF
avtpa UPoug nepimou 164cm. Alya LETPO TIO KATW, AVAKOAUTITEL £vVa UNPLALO 00TO UNKOUG
42,8cm mou avnkel oe avtpa. Eivalt mbavov to pnplaio ooto Kol TO 00TA XEPLOU va
nipogpyovtal amnod 1o (6lo dtopo; Na altloAoyAoETE TNV AMAVTNON 0ag.

(Movabdec 8)
v) Na e€etdoete av pumopel évag avdpag kat pa yuvaika idtov UPoug va €xouv pnplaio ootd

(dlou pRkoug. (Movabeg 9)
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OEMA 4

OL aplBuot : X?+5, x> +X, 2x +4, pe ) oepd mou Sivovtay eivat Sadoxikol pot
apLOUNTIKAC Tpoodou.

a) Na Bpeite tic SuVATEC TIHEG TOU aplBuoU x. (Movabdec 6)

B) Av x = 3 KoL 0 aptBpdC X + 5 eivat 0 4% 6poc TS TPodSou, va Ppeite:
i) Tn Stadopd w TNG apLlOUNTIKAC TTPoOSoU. (Movabdecg 5)
ii) Tov mpwto 6po TN MPoodou. (Movabdec 6)

iii) To aBpolopa S = ays + Qg + Q17 + ... + Q4. (Movadec 8)
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OEMA 4

Te pa apduntikn pdodo (ay,), 0 3% bdpog eivat az = 8 kat o 8 dpog eivat ag = 23.

a) Na anobeifete 6110 1% 6pog TNG aplOUNTIKAC TPodSou ival a; = 2 koL n Stadopd tng
w=3. (Movabdecg 9)

B) Na untoAoyioete tov 31° 6po TNC. (Movabdeg 6)

y) Na urtoAoyicete to dBpolopa:

S=(o1+1)+(ap +2)+ (a3 + 3) + ...+ (atz1 + 31) (Movadecg 10)
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OEMA 4

Mua pikpny HeTaAAkn odaipa ektofevetal katakopuda and to €dadog. To uog y (o m)
oto onolo Ba Bpebel n odaipa Tn Xpovikr oTlyun t (o€ sec) LeTa TNV ektoEeuon, Sivetal anod

™ oxéon:
y = 60t — 5t
a) Metd ano ndéco xpovo n odaipa Ba emavéABeL oto €6adog;
B) Moleg xpovikéG oTyuég n odaipa Ba Bpebel oto LPogy =175 m;

v) Na BpeBel to xpoviko didotnua otn Slapkela Tou omoiou n odaipa Bpioketal o VYOG

peyaAutepo amod 100 m.
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OEMA 4

Aivovtat ot suvaptioetg f(X) =x*+3x+2 kot g(X) =X +1, xeR
a) Na deifete OtL oL ypadkég mapaotaoelg Twv cuvaptioswv f,g éxouv éva povo kowod

onueio, To omoio otn cuvéxela va poodLloploETe. (Movabdeg 10)

B) Aivetal n ouvaptnon g(X) = X+ o. Na Seigete ot
i) ava>1, T0te oL ypadlKEG MAPACTACELS TwV cuvaptioewv f,g €xouv Vo kowa
onueia.
ii) av a < 1, tote oL ypadLkEG mMApACTACELG TwV cuvaptioswyv f,g Sev éxouv kowa

onuela

(Movabdecg 15)



OEMA 4

Ta omitia tecodpwv pabntwv, t™¢ Avvag, tou BayyéAn, tou lNwpyou Kal tng
ARuntpag Bpiokovtal mavw o€ €vav uBUypappo dpopo, o omnolog Eekvasl amnod 1o
oxoAeio Toug. OL AMOCTACELG TWV TECCAPWYV OTILTLWV OTtO TO OXOAELOD, Sa, Sg Sr, KAL Sy
avtioTtola, LKAVOTIoLoUV TIG OXEOELG:

SA< SB

S, +3S;

Sr= —
4

|ss -sal=1ss —sg|

JToV MapaKkAatw afova, To oxoAsio Ppiloketal oto onueio O kol ta onueia A, B,

TLAPLOTAVOUV TIG BETELG TWV OTULTIWY TNE Avvag Kol Tou BayyéAn avtiotolya.

a) Na tomoBetrioete mavw otov afova ta onueia I Kal A, TOU TAPLOTAVOUV TIG
Boelg Twv omtiwy Tou Nwpyou Kot Ttng ARuntpac. Na altloAoyroeTe TNV amavtnon

oa. (Movabdeg 12)
B) Av emutA€ov, OL TUUEC TWV OITOCTACEWV Sy, Sg O KM LKAVOTIOLOUV TLG OXEOELG
sa+sg=1,4 KoLl Sp-sg= 0,45 toTE:
i) Na kataokevdoete pia e€lowon 2°° BaBpol mou va éxel pileg Toug aplOpolc s, S
(Movabdec 6)

i) Not UTtOAOYLOETE TLG AMOOCTACELG Sa, S, S, KAL Sa. (Movadec 7)
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OEMA 4

‘Eva SnpoTiko koAuppntrplo €xeL oxnua opBoywvio mapaAAnAoypappo ABIA, pe Slaotdoelg
15m xat 25m. O &Quog, yla Adyou¢ aodalelag, BEAEL va KATAOKEVLAOEL yUPW QMO TO

KOAUUBNTAPLO Pl TAAKOOTPWUEVN {wvn He otabepo mMAATos x m (x > 0), onwg dpaivetal oto

TIAPOKATW OXAHOL.

¥
A Fu
L .
x
L . ]
B r
[

a) Na amodeiete otL To eUPadov tng Lwvng divetal amo tn oxéon:

E(x) = 4x° + 80x, x>0 (Movabeg 9)
B) Na Bpebei to MAATOs x Tns LWwvns, av auTr £XeL euPado E = 500 m. (Movadeg 7)
y) Moto propei va eivat to MAETog Tne LWvNne, av auth £xel ELPASOV HIKpOTEPO amtd 500 m?;

No aLTloAOYNOETE TNV AMAVTINOT 0AG. (Movabdec 9)



OEMA 4

‘Eva opBoywvio mapaAAnAoypappo €xeL mepipetpo M1=40cm. Av x cm glval TO HKOC

Tou mapaAlAnAoypappou, TOTE :

o) vo amnodeifete 0tL 0 < x < 20. (Movabdec 4)

B) va amobeifete 6tLTO EUPadOV E(x) Tou opBoywviou divetal anod tn oxeon:
E(x)=20x-x. (Movésec 8)

y) va amodeiete OtL LoxLeL E(x) < 100, yia kaBe x €(0, 20). (Movadecg 6)

8) va amodeifete OtL and oAa ta opBoywvia pe otabepr nepipetpo 40cm, ekeivo

TIou €XeL TO peyaAutepo epBadov eival To TETpaywvo MAsupac 10cm.

(Movadecg 7)
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OEMA 4

Atvetal aplOuntikn poodog (a,) e asz= 10 Kot o= 61.
o) Na BpeBei o mpwtog 6pog kat n dtadopd tng mpoddou. (Movadec 8)
B) Na e€etdoete av o aplBuog 333 eival 6pog Tng mpoodou. (Movaédec 8)

y) Na egetaoete av untapyxouv dtadoxikol 6poL x Kal y TG mapandavw npoodou (a,), tétolot

X_Y

WOTE va LoYVEL: Cark (Movabdeg 9)
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OEMA 4

Aivetal n elowon: x*—2x+ A =0, pe napduetpo A <1.

o) Na amobeifete OtL N e€lowaon €xel V0 PIleC X1, X2 SLADOPETIKEG peTAEL TOUG.

(Movabdec 6)
B) Na beifete ot X, +Xx,=2. (Movabeg 4)
V) Av yla T pileg x5, X, LOYXUEL ETMUTAEOV:
|x1—2|=|x2+2 , TOTE:
i)  Nabeifete oti: X, —x,=4. (Movadeg 7)

ii) Namnpoodlopioete TIg pileg x;, X> KoL N TLUA Tou A. (Movabdec 8)
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OEMA 4

Aivovtat n e€iowon: ax® — ( a’—1 )x —a=0, upemoapduetpo a 0.
2

a) Noa amobeifete otL n Slakpivouoa tng e€lowonc eivat: A = ( o’ + 1)

(Movabdec 5)
B) Noa amodeifete 6tL oL pileg NG eflowong elvat: p, =0 kAL p,=——

(Movabdec 10)

Y) Noa BpeBoUv oL TIUEG TOU o WOTE: | p,— p2| =2. (Movadecg 10)
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OEMA 4

Avo didol anodacilouv va CUVETALPLOTOUV KAl AVOLyouV JLa ETILXELpPNON TTOU YEULLEL TOVEP
(toner) yla pwToTUTILKA PNXOVAMOTA.

Ta maywa pnviaio €€o0da NG €TaLpeilog avépyovtal oto mooco Twv 6500 supw (yla evoiklo,
TIaPOXEC, HLoBoug, dopoug K.a ).

To KOOTOG yepiopatog evog tovep eival 15 supw, n 6 T mMwAnong tou €vog Ttovep
kaBopiletal o 25 supw.

a) Na ypayete plo oxéon mou va eplypadel To unviaio kootog Kfv) tng emixeipnong, av

YEULleL v TOVEP TO UAva. (Movadecg 5)

B) Na ypayete pla oxéon mou va ekppalet ta pnviaia €écoda E(v) tng emixeipnong amo tnv

nwAnon v aplBuol Tovep To pRva. (Movabeg 5)
v) Na Bpeite mooa tovep mMpEMeL va TwAoUvTal KABE PRva wWoTe n eMXeipnon

i) va unv €xeL{nuLa. (Movadeg 7)

ii) va €xeL unviaio k€pdog touAdxLotov 500 gupw. (Movabeg 8)
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OEMA 4

Ye évov 0opyaviopo, apxLlkd uttapyxouv 204800 Baktipla. Metd amd 1 wpa unapyxouv 102400
Baktrplo, HeTd amd 2 wpeg 51200 PBaktnplo, Kol Yevikd o aplBpog twv Baktnpiwv
unoSuthaaotaletal KABe po wpa.
o) Nooa Baktrpla Ba UTIAPXOUV LETA OO 6 WPEG; (Movabeg 6)
B) Tn xpovikn oTlyun opwg mou ta Baktipla ntav 6400, o opyaviopog napouciace advikn
emibeivwon. O aplBuog twyv Baktnplwv apyloe mAAL va aufdvetal wote KABs pla wpa va
tputAactdletal. To ¢patvopevo auto Supkeoe yla 5 wpec. TupBolifoupe pe 8, to mARbog twv
BaKTNPLWV V WPECG LETA Ao TNV OTLYUN TG edeivwong (v < 5).
i) Na deiete otL n akoAouBia (8,) ival yewpetpikn mpoodog, Kal vo Bpeite Tov mpwto 6po
Kal To Adyo TNne.
ii) Na exdpaoete 1o mAnBog 6, Twv Paktnplwv cuvaptrioeL Tou V. (Movabdeg 12)
iii) Nooa BaktrpLo Ba UTIAPXOUV OTOV OPYAVIOUO 3 WPEG UETA ATIO TNV OTLYUN TNC

emudeivwong; (Movadeg 7)
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OEMA 4

Aivetaln aviowon: |x+ 1| <4 (1)
a) No. AUCETE TNV aviowaon KoL va TIAPOoTIOETE TO CUVOAO TwV AUCEWV TNG TIAVW OToV afova
TWV TPOYHOTIKWY aplBuwy. (Movabdeg 7)
B) Na Bpeite OAeg TI¢ akEpateg AVCELG TNG aviowong (1). (Movadec 3)
V) No KATOOKEUAOETE VA TPLWVULO TNG LOPDNC

X+ Bx + y
TO ormoio va €xel pileg dUo amod TG aképaleg AUOELC TNG aviowaong (1) kal va €xel BETKN TN, yo

KaBe x <0. (Movadeg 15)
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OEMA 4

Aivetaln aviowon: |x-1| <3 (1)
o) Nat AUOETE TNV aviowon Kal vo TTapooTAOETE TO 0UVOAO TwV AUCEWV TNE MAVW OToV afova
TWV MPOYHOTIKWY aplOpwy. (Movabdecg 7)
B) Na Bpeite 6Aeg TIg akEpateg AVCELG TNG aviowong (1). (Movabdec 3)
V) NO KATAOKEUAOETE VA TPLWVULO TNG LOPDNG

X+ Bx + V
TO omolo va £xel pileg Suo amd TG aképaleg AUCELG TG avicwong (1) kat va €xel BeTKn TN, yla

kabe x >0. (Movadeg 15)
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OEMA 4

ALVETOL TO TPLWVUHO f(X) = - X + 2x +3
a) Na Bpeite To mpdonuo Tou TPLWVUHOU f(x) yla TiG SL1AdOopEC TIUEG TOU X.
(Movabdec 10)
B) Na mpoodilopioete, altioAoywvtag TNV anavinor oog, To MPOCNLO TOU YIVOUEVOU:
f(2,999)- f(-1,002) (Movabdec 7)
y) Av -3 < a < 3, va Bpeite to mpdonpo tou aplbpou:

—a’+2|al +3 (Movadbec 8)
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OEMA 4

210 mapakdtw oxnua, divovrat ot ypadkeg mapaotdoelg Cr kot Cg TwV GUVAPTACEWV f Kal g

avtiotolya, He

fix)=1x-2] kot g(x)=1, xeR
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a) i) Na ektproete ta onpeio topng twv Cr kat Cg .
i) Nou eKTLUAOETE TLG TIHEG TOU X, YLa TG omoieg n Cr elvat kdtw amod tn Cq.
(Movadec 10)
B) Na emiBePfaiwoete aAyeBPLKA TIC ATIAVIOELS OOG OTO TIPONYOUEVO EPWTNHUAL.
(Movabdec 10)

v) Na Bpeite yLo OLEC TLUEG TOU X €XEL VONUA TIPOYHOTIKOU aplBuou n mapaotoon

1t

A= W (MOVdsE(; 5)
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OEMA 4

Aivovtal ol mpaypatikot aplBuol a kat 8 yla Toug omoiloug LoXVEL N aviowon:
(a-1)(1-86)>0
a) Na amodeitete 6tLTO 1 €lval petafy Twy a, 6. (Movadec 13)
B) Av emutAéov |8 - a|=4, va uTtOAOYIOETE TNV TIUH TNE TAPAOTAONC:
K= |a-1|+|1-8|

No aLTloAoyroeTE TNV ATIAVTINGT 00C ETE YEWUETPLIKA €ite OAyEPBpPLKA (Movadeg 12)
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OEMA 4

o) Na AUoete TI¢ €LOWOELG

3 -14x+8=0 (1)
KoL

8°—14x+3=0 (2)

(Movabdec 10)
B) Evag pabntng mapatipnoe otL ol pileg tng e€lowong (2) eivat oL avtiotpodol Twv plwv
¢ e€lowoncg (1) kat wxupiotnke OtL To 6lo Ba LoyVeL yla omolodnmote leuyadpl e€lCWOEWV
™G Hopdnc:
al+B6x+y=0 (3) KalL wo+Bx+a=0 (4),

pe a-y #0.
Amnodbei€te Tov Loxuplopd Tou padbntn, deixvovrag otL:

Av 0 aplBuog g eival pila tng eflowong (3) kata-y #0, totE
i)p#0 Kal (Movadec 5)

ii) o 1 enaAnBeveL tnv e€lowon (4). (Movadecg 10)
0
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OEMA 4

a) Na AUoete tnv avicwon: X +1 ng (1) (Movadecg 10)

B) Aivovtal 8Uo aplBuoil k, A oL omolol gival Avoelg Tn¢ aviowong (1) kot wovomolouv
emunmA€ov tn oxéon: (A—1)(k—1 )< 0.
i) Na 6ei€ete otLTO 1 €lval petall Twy K, A. (Movabdec 8)

ii) Na Seitete ot |k —A| Zg (Movabdecg 7)
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OEMA 4

O 8LoKTNTNG €VOG TAfLOLWTLKOU ypadeilou EKTIUA OTL, OTAV YLA ULo CUYKEKPLUEVN Stadpoun
SL0BETEL TO ELOLTAPLA OTNV KAVOVLKN TN Twv 21 € ava €10LTrpLo, TOTE TIOUAQ KATA HEGO OpOo
30 povo slottnpla, evw o Aewdopeio €xel 51 BEoelg.
@€Aovtac va auénoel tn meAateia Tou, KAVEL TNV akOAouOn nmpoodopd: O mpwTtog emBATNC
niou Ba ayopdoel wottrplo Ba mMAnpwoel 3€ kal kabe emopevog erupatng Oa mAnpwvel 0,5€
TLEPLOCOTEPO ATIO TOV TIPONYOULEVO.
a) Na Bpeite to moood nou Ba mMAnpwaoel o SeUTEPOC, O TPITOC KAl O TETAPTOG EMBATNC.

(Movadec 4)
B) Av, yia kaBe v < 51 o aplBuog a, ekppalel To Mocod mou Oa TANPWOEL O V-00TOC
emPBatng, va deiete OtL oL aplBuol a, ay,...,as; €ival Stadoxikol 6poL aplOuNTIKNAE TPoodou
Kal va Bpeite tn Stadopd w autng TG mpooddou.

(Movadec 6)
y) Av 1o Aewdopeio yepioel, va Bpeite To mood nou Ba mAnpwoeL 0 51% emPdrnc.

(Movadec 7)
6) Na Bpeite méoa touAdyxlotov elottrpla Ba mpémetl va mouAnBolv waote n elompagn tou
ypadeiov pUe auth tnv mpoodopd va femepva tnv eiompaén nmou Ba £kave SltabEtovrag Ta
€LOLITAPLA OTNV TN Twv 21 € ava LoLtnplo.

( Atvetaw ot +10021 =101) (Movadec 8)
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OEMA 4

AlveTal MpaypaTIKOG aplOUOC o, TIOU LKavomolel Ttn oxéon:  |a—2| <1

a) Na ypaete o€ popdr SLaotiUaTog T0 CUVOAO TwV SuvaTwy TLULWV TOU a.

(Movadec 8)
. . . 1
B) ©@swpol e OTN CUVEXELA TO TPLWVUUO: X — (o —2)x + 2

i) Na Bpeite Tn dltakpivouoa Tou TpLWVUROU KoL va mpoodlopioete To mpodonuod Tng.

(Movabdecg 10)

ii) No 8ei€ete Ot yla kaBe tiun tou x R, LoxLeL

X = (o= 2)x + %>0 (Movddec 7)
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OEMA 4

Atvetal n yewpetplkn mpoodog (a,) He Adyo A yla tnv omoia Loxvouv ta akoAlouba:
oa3=4,a5=16 kLA >0

o) Na Bpeite Tov mpwTto 6po a; Kal To Adyo A ¢ mpoddou. (Movabdec 8)
B) Na amodeitete otL n akoAoubia (8,), pe (B,) =— amoteAel EMIONG YEWUETPLKA TTPOOSO
a,

pe Adyo tov avtiotpodo tou Adyou tn¢ (ay). (Movadec 9)

v) Av S;p katl S’ elval ta aBpolopata Twv 10 MpwIwV 0pwv Twv mpoddwv (ay,) kat (8,)

avtiotolya, va amnodeifete OtTL LOXVEL N OXEON:

, 1 .
S, = ? S, (Movadec 8)
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) No AUoete tv aviowon: x° +x—6 <0 (Movésec 8)
. , 1 .

B) Na AUoete tnv aviocwon: |x - 2 | >1 (Movadeg 5)

y) Alvetal To mapakatw opBoywvio mapaAANAOYpaUO UE TIAEUPEG a KoL o + 1

a+1

. . . . 1 . .
Omou o aplBudC o kavoToLlel T oxéon |a - > | > 1. Avywa to epufadov E tou opBoywviou

LOXVUELE < 6, TOTE:
. , . 3 .
i) Na beiéete otL: > <a<2 (Movadeg 7)

ii) Na Bpeite petafl molwwv aplOpwv KUPALVETOL N TEEPIUETPOG Tou opBoywviou.

(Movadec 5)
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a) Na Bpeite Toug MPayUATIKOUG aplBUOUE X YLOL TOUG OTOLOUG LOXVEL |x—4| <2.

(Movadecg 10)
B) Oewpolpe MPAYUATIKO aplOUO x Mou n amdéotacrn Tou amo to 4 otov dfova Twv
TPAYUATIKWY aplOpwyV lval Hikpotepn amo 2.
i) Na anodeifete 6TL N andotacn Tou TPUTAACLOU Tou aplBuol autol amo to 4 eival
HUEYAAUTEPN TOU 2 KOl UIKPOTEPN Tou 14.
(Movabdecg 5)
ii) Na Bpeite petafl molwv oplwv MePLEXETAL N TLUN TNG andotaong Tou 3x amo to 19.

(Movadec 10)
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a) Aivetat to Tpwvupo x> —3x+2, xR . Na Bpeite To mpoonpo Tou TpLwvipou.

(Movadecg 10)
B) Oewpolpe mpaypotikolg apBpoug o, 8 Stadopetikoug amd to 0 pe a < B ylo Toug
omoioug LoxVEeL (az -3a +2)(62 —36+2) <0.
Na amoSeifete OTL LoyVEL |(a—1)(6—2)| =(a-1)(6-2).

(Movadecg 15)
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. 2_5x+6
Aivetal n ocuvdaptnon f(x):%
—X
a) Na Bpebel to medio oplopol tne f. (Movabdecg 5)

., Xx—3, x>2
B) Na amodelyBet ot f(x)= .
—X+3, x<2

(Movadeg 7)

v) Na yivel n ypadwkn mapdaotacn ¢ f kat va BpebBolv ta onuela Topng tng

ypadkn¢ mapdotaong tng f pe toug G€oveg x'x kat y'y . (Movabdec 8)

8) Na Aoete v aviowon f(x)<0 . (Movédeg 5)



OEMA 4

, , 4x* —2(a+3)x+3a
Aivetai n ouvdpton f(x)= X (2a 3)X % 6mou acR.
X_

o) Na Bpebel to medio oplopol tne f. (Movabdec 5)
B) Na amobeyBet otL f(x) =2X—a, ylo KaBe x mou avnkel oto medio oplopouL g f.
(Movabdec 8)

y) Na BpeBel n T tou a av n ypadiki napactaocn tng f StEpxetal anod to onpeio

(1,-1). (Movadeg 7)

6) Na BpeBouv (av umapyouv) Ta onueia TOUAG TNG YpadLkAg mapdotaong tng f e

ToUG G€oveg x'x KaL y'y . (Movabeg 5)
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ra toug mpayuatikolg aptbuoug o, B e R woxvel ot

o Ja-2/<1

. |ﬁ— 3<2
a) Na anodeyBei ot 1< <3 . (Movadecg 4)
B) Na BpeBel petafy mowv aplBpwv Bpioketato B . (Movabdec 5)

y) Na Bpebei petafy mowwv aplBuwv Bpioketal n mapdaoctaon 2o —3 .

(Movabdec 7)

6) Na BpeBei petafL mowwv aplBuwv Bploketal n mapactaon % .

(Movadec 9)
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la toug mpaypatikolg aptbuoug a, B e R woxveL ot

° |1—3a|<2

e Hamndotaon tou apBuol B amod tov apBuo 2 ival pkpotepn tou 1
. 1 .
o) Na armodeyBet otL 3 <a<l. (Movabdecg 5)

B) Na amobeyBet 6Tl |[3—3a—1| <3. (Movadec 10)

y) Na arnodewdei 6tL n cuvdptnon f(x):\/4x2 —4(B-2)x+p* éxeL nedio oplopov

OAo T0 6UVOAO R TWV MPAYHATIKWY aplOpwy.

(Movabdec 10)
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Aivetal n apOuntkn mpdodog (ocv), omou veN Tou amoteAeital anod aképaloug

aplOpoUg yLa TNV onoia LoxUeL OTL:
o, =X, o,=2x"-3x—4, a,=x"—-2 onouv xeR.
a) Na amobeyBel otL x =3 . (Movabdeg 10)

B) Na Bpebel 0 v-00TOC¢ 6p0o¢ TNG TPoddou Kat va anodelxBel OtL Sev UTIAPXEL OPOG

™N¢ MPoodou mou va toovTal pe 2014 . (Movabdec 8)

y) Na urtoAoylotel To dBpolopa S=a; + as + as + ...+ g5 . (Movabdecg 7)





