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XYXTHMATA
I'PAMMIKA XYXTHMATA

Oépa 20

14321. Aivovtar ot evbeieg: €, :2Xx+y=6 kot &, : X —2y=-2.
a) Na tpocdiopicete adyefpucd To koo Tovug onpeio M. (Movaodeg 13)
B) No deryBet 0Ti 1 evbeia €, : 3x+y = 8 diépyetan and o M. (Movaodeg 12)

2x —4y=-2

5x—10y=3

B) Ti cupmepaivete yia ) oyetikn 8éon tov evbewdv g, :2x —4y =-2 Kot €, :5x—10y=3;
(Movaéoeg 12)

15006.a) No Adoete T0 cvoTUO { (Movadec 13)

15011.0 Kdorag katabétetl o o tpdmelo 15 yaprovopiopata tov 20 € kot 50 €. Zvppoiilovpe pe X Ko
y 10 TAN00¢ TV Yaptovopopdtov Tov 20 € kal 50 € avtictolya.

a) i. Aivovtat ot e€icioelg: 1.y=15-x 2.y—-x=15

No emAéEete mola amod TiG dVO TOPATAVED eEICMGELS TEPLYPAPEL TNV GYECT] TOV X KOL Y.

No a1TI0A0YNGETE TNV OTAVTNON OO, (Movadoeg 7)

ii. H cuvolkn a&la tov ypnpdtov sivor 480 €. Atvovtat, axopa, ot eEIOCELG:

3. 50y—-20x =480 4. 20x + 50y =480

No emdééete ol oo TiG dVO TOPATAVE eEIGMOCEIS TEPTYPAPEL TNV GUVOMKT a&io TOV YPNUATOV GE

oy£omn Ue T X Koty . Nol 0ITIOAOYNOETE TNV ATAVTIOT GOG. (Movadeg 7)

B) Emivovtag 1o cvotnua tov 600 e£lodoemy Tov MAEENTE GTO EPOTILOTA i) Kot aii) vo Ppeite mdoa

yoptovouicpata tov 20 € kot 50 € xotdbeoe 0 Koortag. (Movaoeg 11)

. L, {3x +2y=8
15016.Aivetor 10 YpopKkd GOGT LA .
2x—-y=3

a) Na atttodoynoete ylati to (evyoc (0,4) dev amotelel Avom Tov Tapomdve cuotHuatog . (Movadec 8)

B) No Avoete 10 mapoamdvm GOGTNUO. (Movaoeg 10)

v) No Bpeite Tig cuvTETOYUEVES TOL GNUEIOL TOUNG TOV ELOEIDY (81 ) :3x+2y =8 ko (82 ) 2x—y=3.
(Movadeg 7)

Sx-y=-1

15195.a) Na Avcete 10 choTnUO { (Movdoeg 12)

3X+y=2
P) No oyedidoete Tig evbeieg (81 ) Sx—y=-1xmu (82 ) 13X+ y =2 xouvo epunvedoeTe
YPOQPIKA TO ATOTEAEGLOL TOV OU) EPMOTHUOTOC. (Movéodeg 13)

15849.Z¢ o cvveotioon HETOED GLYYEVMV TOPEVPIGKOVTOL OL YOVEIS [E TOL OO0 TOVG. ZTO TPamélt
VIAPYOVY S Todid emimAéov and Tovg yoveig. Kabe yoviog minpwoe 12€ kot kébe mondi to puod.

O ovvoAikoc Aoyaptlacpdg rav 300€.

a) Av x To TAN00G TOV YOVI®V Kal Yy T0 TAN00G TV TV, Vo, SIHAEEETE A0 TIC TOPAKAT® EMAOYEG, EVal
ovoTNHO dVO0 eElOMGEMV UE dVO AYyVAGTOVS TOV EKPPALEL TaL HEGOUEVO. TOV TOPATAV®D TPOPANUATOG.

A X+y+5=0 B X—-y=5
" 12x + 6y =300 " l6x+12y =300
I y=x+5 A, y=x+5

12x +6y =300 6x +12y =300

(Movadeg 10)
B) Amd ™ A0o1 Tov GLGTARATOC TOV EMALEATE GTO ) EpMOTNLA Vo, Bpeite TOGOL Yovelc Kot TGO TOdIdL
VINPYOV 6TO TPATELL. (Movaodeg 15)
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) : 3x+y=11 . .
18431. Aivetai to cOoTpHO LE 0yVAOOTOVG X,y Kot k Tapdpetpog.
6x+ky=8
a) Na Avoete 1o chotnuo 6tav k=2. (Movaodeg 12)
P) No Avoete 10 ovotnua 6tav k=1. (Movaodeg 13)
, , SX—-y=5 .
21227.0) No Avcete TO GOOTN O . (Movaodeg 12)
—Sx+y=2

P) Na oyedidoete Tig gvbeieg (81)2 S5x—y=5 xa (82)1 =5x+y=2 Kot vo epunvedCETE YPAPIKA TO
OTTOTEAEGLLOL TOV O) EPWOTILLOTOG. (Movaodeg 13)

Oépa 40

14289. O Kootag éyet tpia moudid. Avo didvpa Kopitola Kot Eva ayopl. XTnNV EpOTNOT TOGMV YPOVDV
glvar To Tad1d Tov amavinoe g eENG.

1. To dBpotopo TV NAKIOV Kot TOV TPLoV Todimv stvor 14

2. To ywopevo tng nAkiog g k6png Hov ext Ty nAikio Tov yov pov givor 24

3. To dBpoiopo TmV NAIKIOV TOV KOPLTeI®mV Eivol LIKpOTEPO omd TNV NAKIN TOV oyoplov.
a) Na ypayete T1g e€lomdoelg Tov meptypdeovy ta. ototyeia 1. kot 2. mov édwoe 0 Kmaotog.
B) Na Bpeite T1g nAikieg Tov Tardidv tov Koora.

(Movaodeg 10)
(Movaoeg 15)

15117.Muwa mapéa 1e006pmv GIAOV TOpayYEAVEL GAVTOLLTS. XTO TOPUKATO oYfLa paivetal n Tapayyeiio
toug. Ta cvoTatiKd TV GavTovLtg eival Blodoyikd Kot To woui eivar oAkng dieong (Broroyikd). To youi
v KGO cdvrovttg £xel k6otog 0,3 gvpm. To TpdTo GhvToviTg £)xEt 2 Péteg Coumov, 4 péteg Tupl, dev Exel
yaromoOAa kol Kootilel 3,8 evpd. To devtepo éxet 1 péta Capundv, 2 gétec Tupl, 3 PETEG YOAOTOVAN KoL
kootilet 3,55 evpd. To tpito €xet 3 péteg Caumdyv, dev Exel Tupl, €xetl 3 eéteg yaromovAa Kot Kootilel 4, 05
evpa. O oepPitopog dev €xel TPOAGPEL VO GUUTANPMOGCEL TO KOGTOG TOV TEAELTAIOL GAVTOLLTG.

GAVTOULTS dETEC dETeg Tupl déteg yahonovha Ywpi KOOoTOC
{apnov
| 1° 2 4 0 0,3€ 3,8€
| 2° 1 2 3 0,3€ 3,55€
| 3° 3 0 3 0,3€ 4,05€
| 4° 2 2 1 0,3€
ZGvolo

a) Na exppdoete o dedopEVH TOV TPOPANUATOG HE VO COGTILO TPLOV EEICMOCEMV UE TPEIG AyVDOTOVC.
(Movdaodeg 9)

B) Na Bpeite méco kootilel n pia eéta Topi,  pia eéta yolomovia Kot 1 pia eéta Lopmov. (Movadeg 10)

v) ITéca yprpota o IANPOGOVY GUVOALKE Ol TEGGEPELS PIAOL Y10, TNV TTOPAYYEAID TOVG; (Movadeg 6)

®épa 3o

14237.T"0 T1g nAIKieg TV LEAMVY LLAG TPIUEAODS OIKOYEVELOS IGYVOVY TO TAPOKAT®:
H nAcia g untépag givar tpumhdoia and v niikia Tov moidod. O Adyog T nAkiog Tov TaTépa TPog

, , , 11 . . , , ,
v nAkio Tov Tondov 1odTot L 3 EmmAéov to d0poiopa tov nAikidv Kot Tov Tpudv ioovton pe 115

YpoVIO.
a) Na ek@pdoete To dedopéva e Eva GOOTNLA TPLDV EEICMOEMV LE TPEIC 0yvDGTOVG,
B) Na Bpeite tnv nAtkia tov Kabevoc.

(Movéodeg 13)
(Movéodeg 12)
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14235. a) Mg Bdon ta dedopéva Tov
TOPAKATO OYNUATOG, Vo, Bpeite Tig elomaoelg
TV evbeidv (g kot (1) . (€)
(Movaodeg 12)
B) Na Bpeite to onpeio Topng T@v gvbetdv (€)
kot (1) . (Movaoeg 13) 45°

Mn YpOUUIKA GUGTUOTO
Oépa 40

x+y=-1
14240.0) No Abogete 0 chompa: 4 Y . (Movaodeg 12)
x“ +y =1
B) Me ) PonBeia Tov epOTHHATOS () KO TOV TPLY®VOUETPLKOD KUKAOL, va. fpeite OAeG TIC Yovieg ® , Ue
0< <27, 7oV KAVOTOLOVV TN GXECT] GLUVE + NUE = —1 KA1 VO, TIG ANEIKOVIGETE TAV®D GTOV

TPLYOVOUETPIKO KOKAO. (Movéwoeg 13)

Xy=6
15118.a) Na Moete 10 ovotnpa (Z,):9 , ) (Movéideg 8)

X +y =13

=6
B) Eivou 6Aeg o1 Mooelg Tov cuotpatog (X1) AoeLS Kot Tov (X, ): {|x2y| , ;Na attioloyfcete v
X +y =13

AmAVINGoN COg. (Movddeg 5)
v) H yeopetpicn avamapdotacn tov cuotiuatog (X2) eaivetal oto mapakdto oynpe. Me pdon 1o oy,
i. va PBpeite T Moeig tov (Xo) . (Movdaodeg 4)
ii. va TopaotoeTe YeOUETPIKA TO cOGTNUA (Z1) ONUELDVOVTAS TIG ADGELS TOV. (Movddeg 8)
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Oépa 3o
y=—-Xx+2
14979.Aivetor to cvotnpa (X): 1
X
a) Na Avoete 1o chotnuo (2). (Movaodeg 12)
P) Noa epunvedoete Ye®UETPIKA, GE KATAAANAO Oy, TIC AOGELC TOV CLGTAHUATOC (X) TOV PPIKATE GTO
EPDTNLLOL OL. (Movaoeg 13)

XYNAPTHXEIX

MONOTONIA-AKPOTATA-XYMMETPIEX XYNAPTHXHX
Ofpa 20

14325. 10 Topakdtm oyfuo divovtal ol YpoQpiKes
TAPACTACELS T®V cLVOPTNoEWV T Kot g, Tov
opilovtal 6ToVG TPAyHOTIKOVS aptBpovs. H ypapum
TOPACTOCT TNG € TPOKVTTEL OO T YPOUPIKN
mapdotoaon g f pe oprlovTia Kot KaTaKopven
LETATOTION).

ATo TIG YPOUQIKEG TOPUCTAGELG Vo Ppeite:

a) Ta dwwotuata povotoviog g f, To €idog Tov
akpoToTov TG f Ko TV TR Tov.

(Movéodeg 15) t

B) Av g(x)=|x , X € R va emAéete mo10g amd Tovg e e e e e
TAPAKAT® givat o TOTTOC NG cvvaptnong f. Na i

OIKOLOAOYNGETE TNV AMAVINGN GOG

f(X)=|X+2|+1 f(x)=|x—2|—l f(X)=|X+2|—1 f(X)=|X—2|+1

14976.Alvovtol To TOPAKAT® GYNLLOTO
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a) Na atttodoynoete moieg amod Tig ypaeikég mapaotdoeig Ci ,Co ,Cs ,Cs avoamapiotodv ApTIEG 1| TEPLTTEG
CUVOAPTNOELS, TOleg Oyt Kat yiati. Alvetatl 6Tt TovAdyloTOoV Iia givor dpTia Kot TOLANYIoTOV o etvorl

TEPLTTY. (Movaoeg 12)
P) T T svvaptioeig Cr ,Cs va Bpeite v TeTarypévn Tov onueiov toug B(—2, k) , attiohoymvtog v
TN Tov PprKate omd TV O10TNTU GUUKETPIOG KOOEUIOG GLVAPTNONC. (Movaodeg 13)

14971.Aivovton ta onpeia tov emmédov A(1,1),B(3,3).

a) Na attiohoynoete moteg amd TIc EXTOUEVES 1010TNTEG Bol LmopovoE
Kot oteg Og Ba pmopovce va £xel pio cuvaptnon £, mov opileton o
OAOVG TOLG TPAYUATIKOVG aPOIOVS Kot TG OTTOlaG 1) YPOPLKN 1
TapacTact oEpyeTal amd Ta A Ko B. f
i) elvar otabepn cuvaptnon T
ii) etvan yvnoimg pbivovsa cuviptnon

Movédec 12 &
B) No counAnpdoete TV TOPpUKAT® YPAPIKN TOPAcTUoT Mg -3
ocuvaptnong f, n oroia diépyetan amod ta A,B ko givan meprrt. 2

Movadeg 13

15019.Aiveton pio cuvaptnon fywo v onoia woyvel 6tL f (- 1) =2 ko £ (1) = 0. Na artioloynoete
(alyePpikd M ypopikd)
a) yati n ouvaptnon f dev ivan dptia . (Movadeg 8)
B) ywoti | ovvéptnon f dev givon meprrt. (Movdoeg 8)
v) vt i ovvdptnon f dev eivar yvnoiog avéovoa. (Movadeg 9)

15024.H ypagikn mapdotacn pog cvvaptnong f e nedio
0plopov 1o [ 4, 4] — aiveTal GTO TOPAKATMD GYNLLOL.
a) No 01ti0A0yNoeTe YT 1 GLVAPTNON Eivon dpTia.

(Movaodecg 8)
B) No Bpeite ta dStuompoto povotoviag g f .

(Movaodeg 8)
v) No Bpeite v eddyiotn T g f Kabdg Kot yio mToleg TYHEG
TOV X TIC TAPOLGLALEL.

- LS o~ W o ~N @

(Movadeg 9) estiesisle ety

15112.Z70 dumhavd oynua Sivetol 1 Ypapiky TopacTacT) Hog
ocuvvaptnong f pe nedio opiopov to drdoTnua (—2,2) . :
a) Na egetdoete av n f eivon dptia 1 TepttTi Kot va

OITIOAOYNGETE TNV ATAVTNGY GOG. !

(Movdaodeg 7)
B) Na ypdwyete ta dtootipate ot onoia 1 f givat yvnoing 3 2 T 1 2
avéovaoa. P
(Movddeg 8)
v) No Bpeite T péyiotn kon v eAdyiotn tiun g f kabmg ko Tig Oéceig 3

TOV OKPOTATOV OVTMV.

(Movadeg 10)
15114.Atvetan po cvvaptnon fyvnoing adéovoa oto R pe cbvoro tipdv 10 R g omoiag 1 ypoeiky
Tapactact oEpyeTan amd to onueio A(1,2).

a) Oa pumopovce N Ypapikn mapactact g f va diépyeton kKot and to onpeio B(2,9); Na artiohoynoete
TNV onavTnon oag. (Movadoeg 13)
P) ot amd TIc TAPAKATO YPAPIKES TAPAUSTACELS O pmopovce va gival 1 ypoaikn mapdotacn g f; Na
OLTIOAOYNOETE TNV OTAVINGT GO,
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iii.

\

(Movaodeg 12)

15115.Atveton o cvvaptnon fyvnoiong pbivovca 6to R pe odvoro Tinmv to R g omoiog 1 ypapikn

napaotacn diépyeton and to onpeio A(-1,3).

a) Qo umTopovace 1 Ypaeikn topdactacn e f va diépyetor kot amd to onpeio B(2,5); Na aittoloynoete

TNV OTAVTIOT GOG.

(Movdoeg 13)

P) Iow amd T1Ig TOPAKATO YPAPIKES TOPASTACELS B LmopovGE va gival 1 YOIk TapdoTacn TG

f; Na attiohoynoete v andvinon cog.
. i.

.
’

15116.Z7t0 dumhavd oynuo divovtol oplopéva TUNHOTO TNG
YPOQPIKNG TOPASTACTG HiaG dpTiog cuvaptnong f pe tedio opiopov

To dloTNU [—4,4] .

a) No petagpépete To oYU 0TV KOALX GOG KoL va yopdEete To
VLOAOUTO, TUNHOTOL TG YPOPIKNG Topdotaons g f.

(Movdideg 8)
B) No Bpeite
i. Ta dootpaTo oTo OTToia 1| svvapTnomn T elvat yvnoimg
eBivovoa. Na artlohoynGETE TNV ATAVINGT GOGC.

(Movdideg 8)
ii. T péyrot kat v eddyiotn Tiun g f Kabodg kat Tic Béocelg Twv
OKPOTATOV QLTDV. (Movadeg 9)

(Movéodeg 12)
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15349.Atvetan n ypagikr| topdotoot C,tng cvvdptnong £
pe medio opiopov 10 R, Ow¢ paiveTol 6TO GYNLOL.

a) No 01ti0A0yNoeTE YT 1| GLVAPTNON Elvon dpTia.
(Movéaodeg 7)
B) Av yvopilete 6t Ta onpeia A(—\/E,—l) Kot B(\/E,—l)
VKoLV GT1 YpapiKn Tapdotact g f va Ppeite Ta
o TApATO povoTtoviag tng cuvdptnong f. 5 ™ 5 T 3
(Movadeg 8) i :
v) No Adoete ypagikd v eicmon (x) =0. R f '
AM=VE T (v2,—1)
(Movédeg 10) aiii=uLt

15372.Z10 mopamdve oynuo diveton Eva TUAO TNG T
YPOQPIKNG TOPAGTACTG U0 APTLOG GUVAPTNONG UE TESTO 10
opiopov 0 R. 8
a) No peTapEéPETOL TO GYNUA OTIV KOAAX GOG Kot VoL
CUUTANPDOGETE TN YPOPIKT TAPACTOGCT] LLE TO KOUUATL TNG
KOUTOANG OV AEimel. 4
No a1TIoA0YNGETE TNV OTAVTNONG GOC. 2

(Movadeg 10)
B) Na Bpeite: 6 4
i. Ta dwaotpota povotoviag g svvaptnong f.

(Movdodeg 8) —4
ii. To €ido¢ Tov axpotdTov Kot ™ Béon oL TO =
Tapovctdlet.

N
-

6 8

(Movadoeg 7) g B

~12
15437.Aiveton 1 cuvaptnon f(x) =x—-+/2x-3,11¢

0ToloC 1 YPOPIKY] TUPAGTACT) PAIVETOL GTO TOPOUKAT® GYNLLOL:
L] 1 y

B

Y S
=

a) Na Bpeite to nedio opiopov g cuVAPTNOTC. (Movdoeg 7)
B) Na mpocdiopicete 10 OMKO EAGYLOTO TN GLVAPTNONG, KAONOC Kal T BEcM avTov. (Movadeg 8)
v) No Bpeite To dtooTtpaTe GTA OTTOlR 1] CLVAPTNON Elvat

L. yvnoing pbivovca (Movddeg 5)
I1. yynoing avéovoa (Movaodeg 5)

15645. Avtikeipevo Kiveiton Kotakopvea. To Tapakdto oy ovaraplotd To Vyog h Tov avTikelpévon
amd 1o £30pog Yo KABe ypovikn otryun t . Na Bpeite:
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&
3
h(m)
2
1
A 0 i z 3 4 5 B 7 8
t{min)
=1
a) [Toweg ypovikég otrypés to avtikeipevo améyel Im amd to £50¢0G. (Movadeg 5)
P) [ota givar  Pé€YIGTN ATOGTOOT] TOV OVTIKELUEVOL GO TO £O0UPOG KOl TTOL0 YPOVIKT GTLYUN TNV
EMTVYYAVEL (Movaoeg 10)
v) IToto xpovikd dLAGTNLO TO OVTIKEILEVO amopakpOVETAL 0td TO £30(POC. (Movadeg 10)

15787. [pokeyévov va ereyydel unyaviopog ektdEEVoNg TUPAVA®Y OTULOVPYNCOLUE TO TOPAKATM GYN LA
010 omoio PatveTon 1 AndGTAGT TOL TVPAVAOV ATO TO E60POG GE GLVAPTION LE TOV XPOVO.

6
5
h(km)
4
3
2
1
-1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
t(min)
o) Na Bpeite:
i. Tov cuvoAKd ¥POVO KivionG TOL TVPAVAOY. (Movddeg 5)
ii. To péyroto VYog oL £PTACE 0 TVOPAVAOG KOl TOLO, YPOVIKY| GTIYUN GLVERT aVTO. (Movadeg 6)

P) e emavddinym Tov eAéyyov M ektdEevon mpaypatomoleitol amd vyoc 1 km.
i. No petapépetol oty KOAAQ GOG TNV ATOTOTWOOT TNG TPMTNG EKTOEEVONG Kol VO OYEJIUCETE GTO 1010
ovotnua a&ovov Ty devTep. (Movdoeg 7)
ii. To véo péyloto VYog oL £QTOcE 0 TOPAVAOG KO TOL0 YPOVIKY GTIYUY SLVEPT avtd. (Movddeg 7)

16129.Z7t0 dumhavd oynua Sivetol 1 YpopiKn TopAcTICT) HL0G I
cuvapmong f(x). i

a) Na Bpeite to nedio opiopod g f. (Movdideg 6)
P) Na e&etdoete av n cuvaptnon gival aptio 1 TEPLTT. 2
(Movadeg 9)
v) Na Bpeite, av vadpyovv, ta akpdtato g f kot Tic 0ceic Tov : : :
AKPOTAT®V. (Movadeg 10) ——r——ee b

-1

21164. Atveton to onpeio A(—2,8) TO OTO10 AVNKEL GTN YPOPIKN TAPAGTACT] HOG TEPLTTHG KL YVNGImG

povaétovng cuvaptnong f.

a) Na Bpeite 11 ovvtetaypéveg evog akOo oNUEIOD, TO 0TTOT0 VO, AVIKEL OTN YPaPLKN Tapdotact g f.
(Movdaodeg 8)

8
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B) Na Bpeite av 1 cuvaptnon f eivan yvnoiong adéovosa 1 yvnoing edivovca. (Movéodeg 9)
v) Av pio omd TIG TOPAKAT® YPAPIKES TAPACTAGELS OVTIOTOLYEL 6T cuvapTnon f va attioAoynoete oo

umopet va giva:
6

6

4 2 4 -2 0 2 4
-2
-4
- -6
I'pagkn mapdotoon (o) I'pagwn mapdotoon (B)
Oépa 40

14293.Aivovton ot cuvaptioels ¢(x)=—x’, x € Rxa
f(x)z—x2 +2x+1, xeR.
) No anodeitete ot f(x)=—(x - 1)2 +2 y10. k60e x € R ko o1

ouvéyela, pe T Pondela TG YPAPIKNG TAPACTOCTG TG CUVAPTNOTG
@, TOL POIVETOL GTO TOPOUKATO GYNLLO, VO TOPACTHGETE YPOPLKEL TN
ocvvdptnon f.

(Movdoeg 10)
B) Me t Bonbeia g ypopikng mopdctacng g cvvaptnong fva
Bpeirte:
i. Ta Swwomparta ota onoia 1 cuvaptnon f etvar yynoiog povotovn.
ii. To oAuco akpotato g f kabdc kot tn 6o Tov.
iii. To TAn00g Tov pidv g e&iowong f(x)=x, k<2.

No attioAoyfoete TV andvinon coc.

-6

Ipagkn mapdotoaon (y)
(Movddeg 8)

(Movéodeg 5)
(Movdadeg 5)

(Movéodeg 5)

15022.0smpodpue pio cuvaptnon f pe nedio opicpov to ddotnuo [—3,3] . H ovuvapmon f eivon dpta,

yvnoing eBivovsa oto drdotua [-3,0] kar ywnoing avéovea oto [0,3].

) No amodeifete onf(-1)<f(2).
B) Na anodeitete om £(3)>f(x)>f(0) ywo kabe x €[-3,3].

(Movddeg 6)
(Movéodeg 7)

v) No anodeiéete 011 1 cvvdptnon f Tapovctdlel eEAdyIoTo Kot LEYIGTO Kot va Ppeite Tig

0¢oe1g peyiotov kot glaryictov.

(Movddeg 6)

0) ITapoakdrw divovtar 4 TOTOL, Amd TOLG 0moiovg Evag LOVo umopel va givat o THTOG TG
ovvaptnong f. Na emhééete 10 6OGTO TOTO CUTIOAOYDVTOG TV ATAVTNGY| GOG.

a. f(x)=\/9—x2 B. f(x)z—\/9—x2 Y. f(x)=\/x2—9

5.f(x)=—\/x2 -9

(Movaodeg 6)
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Op1lovTio KOl KOTOKOPLON HETATOTLO
Oépa 20
14230.Aiveton 1 cuvaptnon f(x) =x"—4x+5 ,xeR o,

) No anodeitete ot f ypagpetar oty popen f(x)=(x - 2)2 +1
(Movdoeg 12)
B) X10 SuthovO GUGTNUN CUVTETAYUEVAOV TOL 0KOAOVOEL, Vo TOPOCTNOETE
ypoeucd T cuvaptnon f, petatomilovrac KOTIAANAG TV Y =X .
(Movadoeg 13)

S N ®W AN O O N O ®

= I T T
-

14972.Aiveton 1 cuvaptnon (p | 5
napacwcn OV POIVETAL GTO cxn po. EmmAéov o1 cuvaptioelg 4
g |x 2| +,xeR. 3
o) Na TOPACTICETE ypa(puc(x 070 1610 GUOTN L0 CUVTETAYUEVMV 2
TIC ovvaptioelg g, T Kot va eEnynoete Thg TPoKLTTOVY Cy 1
petatonifovTog KatdAAnAa T YPOPIKN TOPAGTAGT TNG
(1\/‘[0\/("‘88g 13) -5 <4 3 2 10 1 2 3 4 L]

B) Me ) PonBeta g Ypapikng mopdotacns g , 1 onoio =

dtvetan mapoakdTm,

slo ’ ] 3 . ’

va PBpeite:
i. Ta dStwomparto oto onoia 1 eivar yvioila avéovoa Kot yviolo ehivovca. (Movddeg 6)
ii. To oAko akpotato g Ko T B€om tov. Tt eidovg akpdTaTO Eival, (Movaodeg 6)

14983.Z70 dumhavo oynua SiveToL 1 Ypopiky
TapaoTaon g cuvapmmong g(x) = %xz, xeR

KOL 1] YPOQIKN TapdoTaot g cvvaptnong f(x0 n
omoio TPoKVTTEL Ao pic 0ptlovTIo LETATOMION TNG
g(x) xatd 3 povadeg Tpog ta de&1d Ko LETA KoTd
pio povada Tpog To TUvV.

a) Na emAéEete TV 6®OOTH ATAvVTnon OGOV aPopd
ov tomo g f(x).

(i) f(x)=g(x+3)+1

(i) f(x)=g(x+3)-1

(iii) f(x)=g(x-3)+1

(iv) f(x)=g(x-3)-1 0
(Movddeg 9)

B) Na Bpeite v eldyiotn tiun g cvvaptmmong f (X) kot v 0éom ghoyioTov. (Movadeg 8)

v) No ypéyete Ta dStaothuata ota oroia n cvvaptnon f (x) glval yynoiog avovoa 1 yvnoimg ebivovsa.
(Movdideg 8)

10
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15017.Mio cuvépon f pe nedio opiopot to dtbompa (o,3)
elval Gptio Kot 1 YPOQIK TG TOpAcGTACT SIEPYETAL Old TO
onueio (2,2).

a) Na Bpeite v 11U TOU 0. (Movéodeg 7)
B) Na Bpeite 10 f(-2). (Movédeg 8)
v) Xt0 dumhovo Gynpo SIVETOL 1] YPOPIKT TOPAGTACT LG
ovvaptnong f oto Sompa [0,3). Na oyedidoete ) ypagikn
nmapaotacn g f oto medio opiopod . (Movédeg 10)

15018.Mia cuvéptnon f pe medio opiopov 1o ST (a,6) elval TepLTT Ko 1) ypagikn e mapdotoon

Siépyetan omd To onpeio (4,2).

a) Na Bpeite v Tiun TOL 0. (Movéodeg 7)
B) No Bpeite 1o £(—4). (Movédeg 8)
v) Xt0 dumhovo Gynpo SIVETOL 1] YPOPIKT TOPAGTACT LG
ocuvaptnong f 6o didoTnua [O, 6) . No oyedidoete

5
4
3
2
1

ypoen Topdotacn g f 6to medio opiopov e, B -

(Movaodeg 10)

15811.Z10 dutmhavd cHGTNUO CLVTETAYUEVOV SIVETL 1] YPOPIKT|
napéotaon g cuvépmong g(x)=x"-2,xeR.
a) Mg Baon t ypagikn g mapdotoo,
i. vo artioloynoete ylati n g sivat aptia.

(Movdodeg 9)
ii. va Bpeite 10 ehdyioTo TG g Kot TN B€0M CWTOD.

(Movadeg 7)
B) Na oyedibioete v ypopiky Tapbotacn mg f(x)=x"
petatomifovTog KaTdAANA TNV YPOQIKN TAPACTOOT TG g OV

(POIVETOL GTO TOPOUTAV® GYNLLOL.
(Movaoeg 9)

gle)=o% =12

20671.Z10 mopakdto oo Sivetal 1 Ypopiky Tapdcstoot e cuvaptmong (x) =x" +1 ko n ypagiky

TOPACTOCT HoGg cvvaptong g(x) ue xeR.

1
1
1
1
1
1
1
]
1
1
1
1
1
1
1
I
1
1
1
1
1
14
1
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0) i. Etvau n f dptio ) meprrtiy cuvdptnon; No o1TlohoyoETE TV OTAVTNOT COG. (Movaodeg 7)
ii. ' Eyetn f péytom tyu 1 eddiyiotn; No otiohoynoeTe TNV OdvTNG1 oag. (Movadeg 7)
P) i. Me mowa petatdmion g Ypopikng tapdotacns g f mpoékuye 1 Ypopikn Tapdotacn g g;
(Movdodeg 7)
ii. Na Bpeite tov tHmo g cuvdpnong g. (Movaodeg 4)
21673.Zt0 Suthavo oyfua eaivetar n ypagikn nopdotacn C, g 4
ouvaptnong f(x)=x’, xeR.
3
a) Na Bpeite Tov TOTO TG GLVAPTNONG P(X) TNG OTTOTOG 1| YPOPLKT o
nopactact mpokimrtel oand v C; ov TV HETATOTIGOVE Hio povada, 2-
TPOC T TAV®. (Movddeg 8)
P) No oyedidoete T YpaQikn mopdotacn e ¢(X) . (Movddeg 8) i
v) Me ) BonBela Tov oyfuatog, va Bpeite T povotovio Kot To.
axpotata g (X). (Movdodeg 9) B K 0 1 2

Oépa 40

14241. H nepifariovtikny opddo evog oxoieiov mapéhafe cuppatomieyo pkovg 40m yio vo Tepippasel,
YPNOUYLOTOIDOVTOGS OAO TO CLUPUATOTAEY LA, EVAV 0pBOYDVIO KNTO Y10, KOAMEPYELD AayoviKav. Ot pantég
g meparioviikng opddog BéLovv va emAéEovv va KNmo mov va £xel 660 To duvatdv peyahdTEPO

eUPadov.

a) No dmoeTe TIg 106 TAGELG TPLOV SAPOPETIKAOV 0pHoydvimy KAToV pe mepipetpo 40m.

Noa g&etdoete av ot Tpelg Aoy avoknTot £XovV To 1510 uPadov. (Movadeg 7)
B) Av cvppolricovpe pe x to mAdtog kot pe E to epfadov evog Aayavoknmov pe mepiperpo 40m, va
exppdoete 10 E og cuvaptnon tov X. (Movdideg 8)

¥) No Seitete OnE(x)=—(x - 10)2 +100 . XpNGIHOTOIHVTAC TNV YPUPIKY TOPEGTAGT] TS GLVAPTNONG
f (x) =— X’ VO KOTOGKEVAGETE TNV Ypapikh Topdotacn ™ E(x). Ao T ypagikh mapdotoon e E(x)

va Bpeite TG S100TAGELG TOL A AVOKTTIOV LE TO PUEYOAVTEPO EUPASOV.
(Movéodeg 10)

b i
et
1 M __-a.--""_:- -"'-;__‘ o 5 -]
- M
Hz)=—= - 106 -
-
- i
- £
hl \
- ] <
# "
’ %
- N
- ~300 £
L .

14294. X10 oynpa 6ivovtal ol YPopLKeg TOPASTACELS UI0G
TapofoANg f(X) =ox’ +Px+y kot g evbeiog g(x) =—x+2.
a) Aedopévov otL 1 mapoaforn diépyeTon omd T onuEio

A, B, T, va Bpeite tig yég tov a, B, vy . (Movédeg 8)

B) Av a :% ,B=0 xou y=-2, va Bpeite alyefpucd Tic

CUVTETAYUEVEG TOV KOWMV onpeimv g gvubeiog kot tng

Topoforng. (Movdideg 8) T
v) Av petatomicovpe v mopafoin Katd 4,5 povadec mpog T, 5 -4 -3 -

movo, va dgiEete 0T M gubeia Kot 1 wapaforn Ba Exovv Eva povo Kovo

onpueio. (Movdadeg 9)

12
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14973.Aivovron ot cuvaptioets ¢(x)=3x", x e R kon f(x)=3x"-6x+8, xeR.

a) Na eAéy&ete av 1 cvvaptnon ¢(x) eivat GpTia 1) TEPLTTY KOl VO GYESIAGETE TN YPUPIKY] TG TOPAGTACT).
(Movddeg 4)

B) No omodeifete ot f(x)=3(x - 1)2 +5, x e R. 21 ovvéysia, pe T Pondsta TS YPAPIKNG TaPACTOoNG

NG GLVAPTNONG , VO TAPOCTNCETE YPAPIKA T1 CLVAPTNON , AUTIOAOYADVTOG TIV OTAVTN G OOG.
(Movddeg 4)

v) Me ) Bonfsia TG YpOoPIKiG TapAcTacnG TG CLVAPTNONG , Vo Ppelte:

i. Ta dwwotnpoTa 6TO OTTola 1) £tvar yviola povdtovn kot Tov AZova GLLLETPLOG TG CLVAPTNONG

(Movddeg 6)

ii. To oMo axpdtato ¢ kat T B€on Tov. Tt eidovg akpodTOTO ElvaLL; (Movaodeg 4)
iii. To mAn00¢ TV KOOV oNUEI®V TNG YPOPIKNG TopdoTaons TG Kot g vbeiag pe eElowon

y=A AeR, yuo T1¢ S1GQOPES TIHES TOL TPOYUATIKOD 0pLOUOD A. (Movdodeg 7)

20715. Me ovppotdmieypo punrkovs 20 m 08éhovpe va mepippdéovpe okdnedo oynuatog opboywviov e
Sl0OTACELG X KOl Y, OGS POIVETOL GTO TAPOUKAT®D GYN L.

a) No ekppdoete TV TAEVPA ¥ ®G GUVAPTNGOT TNG TAEVPAG X Kol VO BPeite TIg SUVOTEC TIES TNG TAEVPAS
X. (Movadeg 7)
P) Na anodei&ete 0t1 10 guPfadov E(x) tov opboymviov g cuvdptnomn tov x divetol amd Tr GuVAPTNOT)
E(x)=—(x- 5)2 +25 xou va Bpeite o medio optopov g 6To TAAic1o ToL TPOPAYLaTOS. (Movadec 7)
v) Hopaxdto divetat ) ypapikn TepdcToong TG GLVAPTNONG g(x) = —x*. Metatomiovtdg ) KoTtdAlnia,
Vo GYEJACETE T YPAPIKT| TapdoTaoT TG cuvaptnong E(x) kot pe faon avtn, va Ppeite o x €101 Dote

o gupadov E(x) tov opboymviov va yivetar péyioto. (Movaodeg 7)
0) oL Ty Tiun Tov X oL PPNKATE GTO EPATNUA ), Va. BPEiTE TV TAEVPA ¥ Kot Vo TPOGI10pIGETE TO €100G
Tov opBoywviov. h (Movdioeg 4)
25
20
15
10
5
X -30 -25 -20 -15 -10 -5 5 10 15 20 25 30 35 40 45
5
10
y 15
-20
=25
-30

20642.Eoto f:R —> R o yvnoing povotovr Kot meptiti GuvAapTnomn Kol g(x) =e" -1, xeR.Avn

ypogkn mapdotacn C, e f diépyetan and to onueio A(-1, 2), tote:

a) Na Bpeite to (1) ko va anodei&ete 6t 1 f etvan yvnoimg pbivovsa. (Movdideg 6)
B) No arodeitete 0Tin C; diépyeton amod to onueio O(0, 0) . (Movddeg 6)
v) Na Bpeite to Tpdon o TV TGV TG cuvapTnong f Kot va attlohoynoeTe Yiati ot Ypopikég

TOPACTACELS TV cuvaptioemy f, g éxovv povadikd Kowvod onueio to O. (Movddeg 7)

0) Eoto f (X) =-2x’. Na Bpeite Tov TOm0 TG GLVAPTNONG h TG OMOi0C 1) YPAPIKN TOPAGTAGT TPOKHMTEL

and mv C; av mv petatonicovps 2 Hovades aptoTepd Kot Lo LOVASH TAVE®. (Movaodeg 6)

13
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TPI'QNOMETPIA

TpryovoueTpikoi aprtpoi yovia
Oépa 20

15079.Z10V TOPaKATO TPIYOVOUETPIKO KOKAO GYedidcape yovia o = BOA .

12 02 04 06 as 1.2

a) Me Bdaon to oynua, vo aTIoOAOYNGETE YTl GLV® =§ . (Movadeg 8)

B) H npoéktaom tov turuatog AO tépvel Tov Tpty@vopeTpkd kixkio oto onpeio I', 6nmg paivetat 6to
CXTHOL.

i. Na exppdoete v yovia (?) =BOT pe v Pondeia g yoviag ®. (Movddeg 8)
ii. Me v Pondetla tov tpry@voueTpikov KOKAOL 1 e 0TO10VINTOTE AAAO TPOTO BEAETE VOl

VTOAOYIGETE TO GLVO . (Movddeg 9)

15191.Xtov dumhavod TprymvouETpiko KOKAO oyedidcape yovia @,
pe nuo = 0,4.
a) No petapépete otnv KOALQ GOG TO GYNIO KOL VO, GXESIACETE TNV
yovio —® . No arTloAoyNGETE TNV OTAVINGT| GOG.

(Movaéoeg 12)
B) Me v Ponbeto Tov TpLy@VOUETPLKOD KOKAOL 1} e 6010 GALO TPOTTO
béhete, va Ppeite 10 Nu(-o).

(Movaoeg 13)

18868. a) Na amodeifete 6T £9500° = gl40° . (Movéwoeg 10)
p)
i.  No Bpeite o TpdoNpo TOV TPIYOVOUETPIKOD OptBpov ep500°. (Movéoeg 05)
ii.  Na Bpeite To TpoéoNpO T TOpdoTacng A =ep500° - nu250° - cvv300°. (Movédec 10)

21161.Z¢ évav xdxlo aktivag p Osopovue éva t6Eo AB pe punrog ico pe 2p.
a) Na Bpeite moca axtivia eivar 1 avtictoyn oto 100 AB, enikevipn yovia ©. (Movaoeg 13)
B) Av ©=2 axrtivia, va Bpeite méce poipeg eivar n yovia . (Movadeg 12)

14
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Baowéc Tpryovonestpikéc Tavtotnte

Oépa 20
15046.X¢ tpiyovo ABI woy0el cuvA = —% .
a) No aittodloynoete yuoti to tpiyovo eivar apfivydvio. (Movadoeg 10)
P) Noa Bpeite to nuA . (Movéadeg 15)
15185. a) No Bpeite 10 cuvnpitovo g yoviag @ Tov SITAVOD B

OYNHOTOC KOl VO ALTIOAOYNGETE TNV ATAVINGT GOC.

Movddeg 11 E
(Movadeg 11) hﬂ

B) Av ocvve = —% , vo. Bpeite to nuo. a5 %o
(Movadeg 14) i

15192.Ztov duthavd Tpry®@VOUETPIKO KOKAO OYEOIACALLE
\\

yovio O .
0 02 04 o8 on

o) No aittodloynoete pe faon to Gynuo yoti cuve = —% .
(Movadeg 12)

P) No vroloyicete TOVG TPLY®VOUETPLKOVS aplOpong

i o .

(Movéaodeg 6)
ii. Qo
(Movaddeg 7)

15429.0) No amodeitete 61t nud76° =null6°. (Movadeg 11)

B) Av yvopilovpe 6tL 10 MUl 16° glvon mepimov % , Vo voAoyicete to cuvl16”. (Movaodeg 14)

A
12¢m
/ B

16000.a) No amodeilete 6t1 dev vadpyel yovia O dote nuod :% Kot ouvo :% . (Movaodeg 12)

15814.Atlvetar 0 KOKAOG TOL TOPAKAT® GYNUaTog pe kKEvrpo K kat

axtiva 10cm . Exiong divetat to 160 AB pe pikog 12cm kou

avTicTolyM EMIKEVTPN YOVIN .

a) i. No attiohoynoete yati 1o HéTpo g yoviag o givan 1, 2 rad .
(Movaodeg 6)

ii. Me ypnon tov ai) EpOTANATOC, VO AITIOAOYNOETE Y10TL 1] YOVIK ©

elvar o&gia. (Movdideg 6)

B) Av cuve :225 , va Bpeite To nuo .

(Atvetou 6TL /544 = 434 ) (Movaodeg 13)

B) Eoto 6 o yovia pe 0 € (37“, 2nj Y TV omoia woyveL Guvo =% . No Bpeite to nud . (Movédeg 13)

15
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4
20817.Atveton yovioa ©, pe T<® < 37“ , YloL TNV omoia 1oYVEL GLV® = 3

o) Na deitete 0L nuUo = —%. (Movéoeg 12)

B) No vroloyiote tnv TIun TG mopdotaons A = THO + ovve . (Movadeg 13)

1+ eow

; Lo , , ~ T ,
20824.Xtov mopaKATm TPIYOVOUETPIKO KOKAO divetol yovia AOX = o, 2 << T Kot 7O onueio

SR R S —

a) Na Bpeite to Npo . Me motov Tpry®@vopeTptkd aptBpd g yoviog © 1600ToL 1 TETUNUEVT] X TOV
onueiov M; (Movaoeg 12)

P) Na d¢i&ete 6TL CLVEO = —g. (Movaodeg 13)

16
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ANAT'QI'H XTO 1o TETAPTHMOPIO
Oépa 20

15193.Zt0v TopakdTo TPIYOVOUETPIKO KOKAO OYESIAGULE YOVia
o, ue ovvo = 0,8.
a) No LeTapEépeTe 0TV KOALO GOG TO GYNIO KoL VO GYESLICETE
TIC Yovieg 010 dtdotnua [0, 21], TV omoimy T0 GuVNUiTOVO
gtval —0,8 . No 01TloAOYNOETE TNV OTAVTNOT GG,

(Movdoeg 12)
P) Na Bpeite v oxéon TV yOVI®V TOV PP1KATE GTO 0)

epOTNUA LE TNV YOViO @ .
(Movadoeg 13)

15652.Aivetonr nuoe =% , 6mov @ N o&ela ywvia Tov

oynpoatifeTor pe kopven to onueio A g svbeiog (€)
TOV JITACVOD GYNILOTOG,
a) Na Bpeite to cuvnpuitovo g yoviag ¢.

(Movadeg 10)
B) No Bpeite To nuitovo Kol T0 GUVNUITOVO TNG YOVING  TOV GYNIOTOC. (Movaoeg 15)

15092 .2t0 duthavo oynpa €xet oxedlacbel o Tpry@VOUETPIKOC
KOKAOG Ko 1) gvBeia (8) M omoia ivol epomTOUEVT TOV KOKAOV

oto onpueio A. H tedikn mhevpd OB g Oetikng yoviag (6)
AOB=0 ,av mpoektadel Tépvet T gubeia () oto onueio I'. o s
I'vopilovpe 6TL ub = %

R A

a) Me ) Bonfela Tov oYNUOTOC 1) pe 6010 GALO TpOTO BNETE, o

va PBpeite Tov aplfud cuvh kat ot cuvérEa Tov aptOpuo 6.
(Movadeg 13)

B) No BpeBovv o1 cuvieTaypéveg tov onueiov B ko I
(Movaoeg 12)

15266.Z7t0 dumhavd oyfua SiveTol 0 TPLY®VOUETPIKOG KUKAOG Kol 01 Y®Vies 0
Kot —0 .

a) Na oitioloynoete yuoti ouvo :%

(Movadeg 8) N/ Y35 |
P) Na Bpeite to nub.
(Movadeg 9)
v) No Bpeite 10 nuitovo kot o cuvnuitovo tng yoviog —0. i i
(Movadeg 8) T
15999.Atveton | Ttapdotoon A = 2cvv (g - Oj +nu(-0).
a) Na amodeitete 6t1 A =nuo . (Movadeg 12)
B) Na Bpeite v Tiun g napdotaong A, 6tav 0 € (37“, 2nj Kot ouvl = % . (Movéwoeg 13)

17
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17936.X10v StmAavo TPIY®OVOUETPIKO KOKAO diveTat

n yovia AOZ=90.
a) Na petagépete Tov KOKAO 6TV KOALX GOG KO

VO PEPETE GE AVTOV TIG TEMKES TAEVPES TOV YOVIDV ae
31+ 6 ko g +0. (Movadoeg 9) as
P) i. Na artiohoynoete yati covd =0, 4 . az
&

(Movéadeg 7) o
ii. Me ypnon tov Pi) 1 pe 6motov Ao Tpoémo OéNeTE ErE— T
V0, VTOAOYIGETE TOVC TPLYMVOUETPIKOVS aplBpovgs:

ovv(3m+6) ka nu(g + Oj .

(Movadeg 9)

17933.Zt0v SimAavo TPIYOVOUETPIKO KOKAO

dtvetar n yovia AOZ=90.

a) No petapépete Tov KOKAO oTNV KOALN GOg
KOL VO, QEPETE GE QVTOV TIG TEAIKEG TAEVPEC
TOV Yoviov 3t+0 koudr—0.

=X}

(Movddeg 9) oy z
P) i. Na artioloynoete yoti
T]lJ.e = 0, 4. Q2
(Movadeg 7)

ii. Me ypnon tov Bi) 1) pe 6motov GAlo Tpdmo
0éLeTe va VTOAOYIGETE TOVG
TPLY®VOUETPIKOVS aptOpLong:
nu(3m+6) kou nu(4n—0).

(Movddeg 9)

27 T
Nu—-—0oLv—~

21237.Aiveton 0TL Nub = 3 3
sov’ =
4
a) Na deitete otu:
2
i. nu?n = ? (Movadeg 5) ii. nué = J3-1 (Movadeg 7)
B) Av yia v yovio 6 €yovpe 0 € (O,g) , vo. Bpeite to ouvvl . (Movaéoeg 13)

5-1
22002.Atveton 6Tt qul8° = - Na Bpeite Tovg axdlovbovg TprymvoueTpikong aptdpoie,

OITIOAOYMDVTOG TNV ATAVTINOT GOC.

a) cvv72° (Movadeg 8)
B) ovvl08° (Movadeg 9)
v) nul62° (Movddeg 8)

18
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Oépa 40

18231.'Eocto f:[—1, + ) = R o cvvaptnon g onoiog n
ypogikn mapdotacn C; eaiveral 6to dSmhovo oynuo.

a) Na Bpeite tn povotovia Kot T HEYIGTN TN TNE.
(Movadeg 5)

P) Na cvykpivete tovg apBpovg f (—%j, f (—gj .

(Movadeg 7)

-0.54

v) Av o T0mog ¢ GuVapTNoNg Elvan

f(X):{\/l—xz,—léxSO

, vo. Bpeite Toug apBpone -

1-x, x>0
f(ovv120°), f(Mul20°). (Movdideg 8)
0) No oyedldcete T YPAPIKY| TApAcTACT TG cvviptnong g(x)=f(x-2),x>1. (Movadeg 5)
TPITQNOMETPIKEYX YYNAPTHXEIX
O¢fpa 20

14233.Atlvetor | ovvaptnon f(x) = %cvax, xelR .

a) ITowa givor ) péytotn kot oo 1 EAdylotn Tun g ovvaptnong; o etvar n mepiodog g f';

(Movaéoeg 12)
B) Na oyedidoete T ypagikn mapdotacn e f og didotnia TAGTOVS oG TEPLOd0V.

(Movadeg 13)
14323. Aivetou 1 ovvaptnon f(x)=-3ovv2x ,xeR

a) Na Bpeite tnv mepiodo, tn péytom Kot TNV eAdytot Tiun g f. (Movadoeg 12)
B) No counAnpdoeTe TOV TOPAKATO TIVAKO Kol VO TAPUCTHOETE Ypapikd tnVv f og dtdotnpa
HL0G TEPLOSOV. (Movadoeg 13)

X o| Z | |3

4 12| 4
2X
GLV2X
f(x)=-3cvv2x

15091.0cmpobpe T cuvdptnon f(x) =2- ouvx, xeR.

a) i. No Bpeite v mepiodo g cuvapTnong. (Movdadeg 7)
ii. Na Bpeite v péytotn kat eAdylotn TG Te. (Movéadeg 10)
B) No vroroyicete tov apué f(2025m). (Movédeg 8)

15172.Atveto n ovvaptnon f(x)=4nu(lln—x), xeR.
a) Na deitete ot
i nu(llmt—x)=nux,xeR. (Movédeg 6)
ii. f(x)=4nux, xeR. (Movédeg 4)
P) No oyedidoete tn ypaikn topactacn e cuvaptmong f (X) =4nux 6tav X € [O, 2n] .

(Movadeg 15)
15009.Atveton n cvvaptnon f(x)=-3cvvx, xeR .

a) Na Bpeite tn péyiotn kot tnv EAdyot T g ovvaptnong f. (Movddeg 8)
B) Na Bpeite v mepiodo g cuvaptnong f. (Movadeg 7)
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v) AT TIC TOPAKATM TECTEPLS YPOUPIKEG TAPUCTAGELS Lia LLOVO OVTICTOLEL OTN YPOPIKT Tapdotact ¢ 1,
va emAé€eTe auTn TOL avTioTolKEl ot cuvaptnon f (x) =—3GVVX K0l VO OLTIOAOYNGETE TNV OTAVTNON

Gog.
A) B)
g 5
¢ 1
—[\. T A\ S S A B B A 4 N 71\
"Y. i ". Y ’ " .'YI - - I-‘ -— “ll AII l.l } ..II I,
\ f \ f \ f { \ J \ J )
.' X’ || ‘ ‘l ,I ‘I - 7 - 'I. ‘, 1 .| 'L .'A
' A‘ '. A‘ ', A’ 2 “ \ i l' | ll 3
Iedeld w2 ¢ wft e nald W Il heniz eall ) el v welt W
! llv "- ! 1.' " f‘ i 1'1 '; 1 'l. ¢“ }l 4 \ .Il |,‘
1 ] 1 J 1 J 1 ] \ ) 1
=t : v/ : ,‘; ! . .IA  S— \—f1— - i .
LV S8 IR ) R U ¥ V481 R R V) V]
- -
r a)
g ‘ by IS [ Y STy
‘ + . ‘.
- ’. - . . - - - - - - - - - ,.
. !. - :.
- - - - ' - - - . i
//\\ / \\ ,‘I/\- o /\ \\ 'l/_\- /\ N

60 -in-hlt A0 0 v v RN zmix h 512 Sl pewid [ oeid ;‘hll /n Seil N
Y N i N e N /AR it AN i ] AN

Lol

(Movaoeg 10)

15644.Z10 TopoKET® GOGTNLO GUVIETAYLEVOV EXOVLE OYESIACEL 0U0 Ypapikéc mapaotdoelg Ci kot Co
v x €[0,27].

1.5
I31
1
0.5
C2
o] i ™ i2 ™
-0.5
-1

@) Av 01 Ypagukég Tapactdoels eivar tov cuvapticenv f(x)=ouvx kon g(x)=npx yu x €[0,27]
now omd 116 Ci, C; efvon n ypagikh mapéotacn g f(x) = ocvvx kot mota g g(x) =npx ;
No a1TI0A0YNGETE TNV OTAVTNON OO, (Movaoeg 10)
B) Me v Bonbeta tov oynuatog va AceTe TV ££I0MON MUX = GLVX GTO SIACTNLLOL [O, 21r] .

(Movaoeg 15)
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15788. 5

1

; /
] mnid miz in'4 a4 Inl2 Tmid M Omrd Emi2 fimid In Aar
=1

270 TAPOTAVE® GYAUO OIVETOL 1) YPAPIKN TopdoTact TS cuvaptnong f (x) =nux o1o dibdotnua [0, 27 ]

1o

KOl 1] YPOQIKT TOPAGTOCT TNG GLVAPTNONG € OV TPOoEKLYE amd TV f e dV0 S1080YIKEG LETOTOTIOELS.
Me v Ponbeia tov oynquotog va Bpeite:
0) 70 Tedi0 OPIGHOV TNG CLVAPTNONG g , TNV UEYIGTH TN TNG KoL o€ ol BEcT TV amoKTA.

(Movadeg 13)
P) i. T1g 6v0 drwdoykég petatonioelg g f and Tig omoieg Tpoékvye N g . (Movdideg 6)
ii. Tov tomo g g . (Movdideg 6)

15809.Aivetaw 1 cuvépmon f(x)=nu2x, xeR.

a) Na Bpeite tnv mepiodo Kabmdg Kot T UEYIGTN Kol EAGYLGTN TIUA TG g . (Movdideg 6)
P) i. No petapépete otnv KOAAO GG KO VO GUUTANPMGETE TOV TOPUKATO TIVOKO, TILMV:
x 0 T T 3;7 4
4 2 4
2x

g(x)=ovvlx

(Movaoeg 10)
ii. Na oyedidoete T ypoeikh mapdotoon tng f o€ didotnua piog teptodov. (Movddeg 9)

15810.Aiveton 1 cuvaptnon g(x) =ouv2x,xeR.

a) Na Bpeite tnv mepiodo kabmg Kot ™ péylot Kot eAdyiotn T g f. (Movdideg 6)
P) i. No petapépete otnv KOAAO GG KO VO GUUTANPMGETE TOV TOPUKATM TIVOKO, TILMV:

0 = x £ x
4 2 4

(Movaoeg 10)
ii. Na oyedidoete T Ypoa@iki TopdoTtooT g g o€ S1asTnie Hiog Teptodov. (Movddeg 9)

16131. @ewpodpe m cvvaptnon f(x)=epx , x eR— {kn + g} 6mov IA

keZ .

a) No Acete v e&icmon f (X) =1070 dtdoTnUA (0,275) .
(Movadeg 15) ; >

P) No petagépete 610 Ypantd cog to Sumhavod oy, 6TO 0Toio va
TOPOCTNGETE TIG AVGELG TNG Topandve e&icwong.  (Movadeg 10)

b~
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17793.210V Tpry®@voUETPIKO KOKAO £xel onuelnbdei To onueio A.
a) No petagpépete To GYNUO 0TV KOAO GOG KoL VO TOTOOETHOETE KOTA

TPOGEYYIOT GTOV TPLY®VOUETPIKO KOKAO onpeio B,I,A dote va i

dnpovpynbodv t6&a AB=1rad , AT =2rad xau AA =4rad . 6) b

(Movaéoeg 13)
P) INoa kabe Eva 10E0 TOL 1) EPOTHUATOG VO OTOPOVOEITE OV TO
GUVNIUTOVO TNG avTioTOYNG EMIKEVTPNG YOVIOg ivol BETIKOG 1) ApVNTIKOC
ap1Opog. No aLTloAOYNGETE TIG ATUVTIOELS COG. (Movéadeg 12)

20660. Aivetorn cuvépmon f(x)=np(180°—x)+ovv(90°-x), xeR.

o) No anodeitete ot f(x)=2npx, yuo kébe x eR . (Movédeg 12)
P) i. Na Bpeite v mepiodo kabmc kot t péytotn kot gErdyiot Tun g f. (Movdideg 6)
ii. Na kavete ) ypaekn topdotaon e f yuo 0 <x <27, (Movadeg 7)

20807. Aivetarn ovvépmon f(x)=nu(n+x)+nu(-x), xeR.
a) No amodeiéete oT1 (x) =-2npx, yio kabe x € R xat va Ppeite tnv mepiodo avtg. (Movdadeg 12)

)

i. No petagépete otnv KOAAN GOG KOL VO GOUTANPMOGETE TOV TOPUKATM TIVOKQ, TULDV.

X 0 o yis 3n 27
2 2
f(x)=-2nux
(Movéoeg 6)
ii. No oyedidoete ) ypoaeiki mapdotacn g cvvaptons f yuo 0 <x <27 (Movéadeg 7)

20867.Atveton n mapdotoon A = ovvix —nu’x.
a) Na Bpeite v Tiun g mapdotacng A yio x=0. (Movadeg 7)
B) No deifete 611 A =1-2np’°x.

(Movadeg 9) 1
v) Mg ypfion g TopaKaTe® YPoELKnig TopaoToons
™G GuvlpTnong e Tomo 1— 2nu2x KOl TOV 0 ™ 2
epoTuOTOC B), va Aboete v e&icwon A =1,y i

0<x<2m. (Movddec 9) : L= 29y’

22003.A{detarn cvvépmon £: R - R pe f(x)=np(2nx).
a) Na amodei&ete 6tL 1 cuvdptnon f elval meplodkn pe mepiodo T = 1. (Movadeg 8)

B) No vrodoyicete to £(0) xarto f (%j . (Movédeg 8)

v) Mia omd T1g TapoKaTo TE6GEPELS KOUTVAEG AVTIOTOLXEL 0TI YPUQIKT TapdoTaoT Tng cvvaptnong f.
[Mowa givar owtr; No aiTioAOYNGETE TNV OTAVINGT GOg.

A NN NS
VAAVARV VALY

U]
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\AAAAANAN ANAANAAATS
V\/\/VJ\/V\/\/\J\/VV\J\/V\/\/

(i)

{v)
(Movadeg 9)
22007.2t0 oyAuo. QOIiVETOL OTOGTOGO TG YPOUPIKAS y ymouw
TOPACTACTC TS GLVAPTNOTG GUVX.
a) Na Bpeite T o kot B. o p

(Movédec 12) o \/ z
B) IIpog mota kaTevBUVON Kot KATA TOGO TPENEL VoL -1

LETOTOTIOTEL 1) TOPATAVE® KAUTOAN DOTE VO GUUTEGEL UE
TUALLO TNG YPAPIKNG TAPAGTOCTG TG GLVAPTNONG NUX ; (Movadoeg 13)

Oépa 40

14238.H AAikn kot 1 ABnvé daockedalovv otn podda tov Lovva mapk. H amdotaon, o péTpa, Tov
. . . , , . ) . nt
KaBiopoTdg TOVG OO TO £50POG TN XPOVIKT GTLYUn t sec diveTan amd 1n cvvdptnon h (t) =8+ 611;1(%)

kol 0<t<180.
a) Na Bpeite 10 eAdy10TO KoL TO PEYIGTO VYOS GTO OTOL0 PTAVEL TO KAOIo LA, KOOMG KoL TG

oTLYHEG KOTA TIG 0Toieg T0 kabiopa PpiokeTal 6To EAAYIOTO KOl GTO UEYIGTO VYOG, (Movddeg 8)
B) Na voloyicete v axtiva g podag. (Movddeg 3)
v) Na Bpeite v mepiodo ¢ kivnong, dnAadr To ypoévo 6Tov omoio 1 pOSa OLOKAPMOVEL Lo
neplotpon|. [Tocovg yupoug ékavay ot 600 Pikeg oto ddotnua ard 0 £wg 180 sec;

(Movdoeg 4+2=6)

0) No LETOPEPETE GTNV KOAN GOG TOV TIVOKO TIL®DY KOl TO

GUGTILO CUVTETAYUEVAOV OV divovTol 16
TOPOKATO KOt e
i. va cupumAnpdoeTe TOV TVOKO TILOV '
™G cvvapToNG Tov VYoug h(t). o
(Movddeg 3) o
9

t 0]15]30]45|60]75]90

h(t)

ii. va oyed16oeTe GTO GVOTNUA GUVIETAYUEV®V TO

TUANO TG YPAPIKNG TOPACTAGTS TNG
ouvdptnong h(t) ue 0 <t<90.

(Movddeg 5)

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 9510010511011€
—= Xpowos t (sec)

14239.210 TopaKdat® oynuo dtveTot 1 ypopikn Tapdotacn pog cvvaptnong f n omola sivat g Lopeng
f(x)=pnu(ox)+k, pe p, k npaypotikés otabepés ko © > 0.

€
¢

oo
Fﬂ-'l?—.ﬂx‘{élﬂ-ﬂ-l}'ﬂ-ﬂ-ﬂ
PR L T

BT el

a) Me Baon t ypapikn Tapdotacn, va Ppeite:
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i. ™ péylom kot v ehdyiotn TN TG cvvaptnong f (Movadeg 3)
ii. v mepiodo T g cvvaptnong f (Movadeg 3)

B) Na mpocdiopicete Tic TIHEC TV otabepdv p, @ kKo k. No aitioAoynoete v omdvinon cog.
(Movadeg 9)

v) Ocwpmvtog YvooTto 0t p =3, ® :% kot k=2, va mposdiopicete akyePpikd tnv teTunuévn x, TOL

onueiov A[ X 0%) NG YPOPIKNG TOPAGTOONC, TOV SIVETOL GTO GYN L. (Movadeg 10)

15062.Z7t0 dumhavd oyfua divetal 1 ypopikn TopacToo +
wog cvvaptmong f wov givor g popeng ;
f(x)=pnu(ax),x eR kot o,p>0. /\ II."rﬁ\.II '/\1"., //\
a) Na Bpeite, pe faomn to oynua, v tEPiodod g, TV | l'l,l ! f 'I,I ! ',II

HEYIGTN KoL TNV EAGYLOTY TN TNG. (Movdideg 6) | lII o \ / | /

B) Me Bdon TiC 0maVINOELS GTO TPOTYOVUEVO EPMTNLLOL, | 'I,

va Bpeite Tovg aptBuoie o kat p. (Movddeg 6) 'HI' 0 e r e I,f'
‘Ecto p =3 kot o = 2. Oewpovpe eniong mn cuvaptnon \ : \ .'I |'l I|'

g(x)=x4—2x2+5,xeR.

; )
v) Na amodei&ete 611 1) hdyiotn Ty g givar ion pe 4. \ Y, "nu"ll '\\/
(Movédeg 7) 3
0) No attiohoynoete yati ol ypapikég topactdoelc Tov £, g dev £yovv Kowd ornueio. (Movdideg 6)

15992.Atvovtor ot cuvapthicets f(x)=pnu(ax),g(x)=np(wx) émov ,p>0.
a) Na Bpebovv ot Tipég Tmv p, ®, av gival yvoato 0Tt 1 eAdyiot Ty g fetvar- 2 kot nepiodog e g

elvar . No, alTloAOYGETE TIG OTAVTIGELS GOG. (Movddeg 6)
P) i. Na kdvete, 610 1610 cvaTNUA AEOVOV, TIC YPAPIKES TOPACTAGELS TOV CUVAPTICEDV

f(X) =2Nux, X € [O,n] Ko g(x) = nu(2x), X € [O,n] . (Movadoeg 10)
ii. Xpnoomoidvtog T Tapamave Ypapikég ToPacTAGEIS TV 000 GUVAPTNCENDVY 1 LE OTO1OVONTOTE GAAO
TPOTO, Vo, amodeitete OTL 2np5§ > nplOTn. (Movadeg 9)

18234. Aiveton m ovvaptnon f(x)=2nux—1, x €[0, 27].

a) Na Bpeite tnv eddylom Kot ™ péytot T e, o moteg tipég tov X mpokdmTovy avtéc; (Movadeg 7)
B) No Bpeite ta kowd onpeia g ypaekng mapdotacng C; g f pe toug GEoveg x'x kar y'y .(Movadeg 6)
v) No 6Y€0100ETE TN YPAPIKT| TNG TAPACTACT). (Movédeg 7)

0) Av ylo kdmolo aptOuod o e o € (0, gj wyvel f(a)=~f (g - ocj , VoL amodeilete OTL o = % (Movadeg 5)

20870.To B&bog y , o€ HETPA, TOL VEPOV GE VO, ALUAVL ETNPEALETAL OO TO PAIVOUEVO TNG TOAPPOLOG
Katd tn S1dpkea o nuépag (evtoc 24 wpav). To mpdto (petd ta pecavoyta) péyioto Pabog eivar 5,8
pétpa kot cvppaivel otic 3:00 w.p. To TpdTo eAdyioto Pabog eivar 2,6 pétpa kot cupPaivet otig 9:00
n.u. To BéBoc y divetar g cuvaptnon tov ¥pdvov t (og dpec) amd T oxéon: y =anu(wt) +p, pe
a,,p>0 ko 0<t<24,

a) Na Bpeite Tovg Tpaypatikovg aptdpods o, o Kot f. (Movadeg 6)

B)Av a =16, w:% xon p=4,2,

i. Na oyediboete v ypookr| tapdotoon mg y=1,6- nu(% t)+4,2,ue 0<t<24. (Movédeg 8)

ii. [Toto Oa givar to Paboc Tov vepod otig 12 T0 peonuépt; (Movddeg 4)
iii. 'Eva peydho mhoio yperaletar tovAdyiotov 4,2 pétpa fabog vepov yia va dEGEL 6TO AMUAVL. XN
SLipKeELn TOLOV YPOVIKOD daaTATOG amd T1g 12 10 peonuépt ko uetd Bo pmopei va 6€cel pe acpaieia;
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(Movadeg 7)

15391. 210 mopokdt® oyfuo divovtol ol YPOQIKEG TUPUCTACELS TV cuvaptioemy f (x)znux Ko

g(x)=ovvx , x €[0,27].

t

A
: f(®) = nux
H
S ' -
a) Na Bpeite Tig cuvtetaypuéveg tav onpeiov A kot B. (Movaoeg 10)

P) Na Bpeite v povotovia ¢ cuvapTNONG g OTO [g,n} Kol TNV povotovio g ovvaptnong f oto

[%, Zn} . (Movadeg 4)

v) Me v Ponbeto tov epothpatog P) 1 pe 6molov Ghdo Tpdmo BELETE, VA GLYKPIVETE, [E OIKALOAOYNON,
ToV¢ 0plBpove:

i. cuv% Kol csuv%t. (Movdideg 5)
11
ii. n MSTTE Kot M (?nj . (Movddeg 6)
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BAXIKEX TPIF'QNOMETPIKEY EEIXQYEIX

Oépa 20

14280.Atveton 1 suvapmon f(x)=2nux+1, xeR
a) No Bpeite ) péylotn kot v gAdyiotn Tiun g cvvaptnong f. (Movadoeg 10)
P) ' mowx Ty 00 X € [O,2n] 1N oVVApPTNoT TAPOVGIALEL LEYIGTN TIUN; (Movéadeg 15)

14324.’Ecto yovia X Yo v ontoia ioyvouv: 0 <X < g Kol MUX + nu(n - x) =1.

a) No arodeiéete 6TL Mux :% . (Movaoeg 12)
P) Na Bpeite mv yovia x. (Movaoeg 13)

14977.a) 10V SmAavo TPLY®VOUETPIKO KOKAO VoL
ONUEIDCETE TIG TEMKEG TAELPEG HVO YOVIDV TOV AVIKOLY
010 dtaotnpa [0,27), pe apyikn mAevpd v nuevbeia OX,

. . , , 1
o1 omoieg va £xouv Mpitovo 6o pe 5

Kot GAAEG 600 01 0TToiEg VA £O0VV GUVT|UITOVO 160

e L
[ 3
(Movaoeg 12)
B) No Avoete v e&icmon nux = % yoxeR.

(Movadeg 13)

15036.Aivetar 1 cuvaptnon f(X) =3ouvv2x,xeR.

0) i. Na Bpeite ) péylotn kot v EAAyLoTn TIUN TG svvaptnong f. (Movadeg 10)
ii. Na Bpeite v mepiodo g ovvdptnong f. (Movddeg 5)
B) Na Aoete v e&icwon f (X) =—3om0R. (Movaoeg 10)

15969.Atvetou 1 suvapmon f(x)=2cvv(13w+x)— 211“(% - xj .

) Na 3eitete 6Tt ovv(13m+x) =—cUVX . (Movédeg 5)
P) Na dei&ete 6T (x) =—4cVvX . (Movdideg 8)
7) No Aooete v e&iowon f(x)=-2. (Movédeg 12)

21995.T160eg kon moleg AVoelg Exel M e€icmon NUX = o 610 ddoTnua [—2T, 21| dTav:

o)a=1. (Movadeg 13)
p)a=-2. (Movadeg 12)
No o1Tl0A0YNCETE YPOUPIKE, 1| OT®G OAMMDG OéNeTE, ™MV AmAvINCN GO o€ KAOe éva amd To TOPATAVED
EPOTNOTAL.
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Oépa 40

15003.Aiveton 1 cuvaptnon

f(x) =T]]VL(XX'|:GDV(§—(XXJ+Z:|—GDVOLX-GDV(TE—(XX)—I, aeR.

0) i. No deifete omt f(x)=2npox, x eR. 2 E 2 T4
(Movadeg 10)
ii. Alvetal emumAéov OTL 1) YPOAPIKY TOPAGTAGT TNG GUVAPTNONG

f eival avt) mov eaivetar oto dmhavo oynua. Na deiéete otL a = 2. -

(Movadeg 6)
B) Na Bpeite T1g cLVTETAYUEVEC TOV OTUEIOV TOUNG TNG YPUPIKNG TOPAGTACTC TS cuvaptnong f ue tnv
evbeioe:y=1yw x e [O,n] . (Movddeg 9)

15014.Atvetor n cvuvaptnon f (x) = anupx, pe o, p axépatovg BeTikovs ap1Bpovg.
a) Na Bpeite tnv Tipn Tov o, av 1 LEYIOTN TR TG cLVAPTNONG gival 2 . (Movddeg 6)

B) Av a =2, va deifete 6T M pikpdTeEpT TN TOL B Yo v omoia f (%) =2¢ivar f=8.
(Movdoeg 10)

) Av a =2 ka1 B =8, va Moete v e&icoon f(x)=10710 didompa {O,%} . (Movédeg 9)

15025.210 dumhavo oynpa divetar pia yovia 6 = AOM pe nuo =§ ,

NG OMOIaG 1) TEMKT TAELPE TEUVEL TOV TPLYMVOUETPIKO KOKAO GTO
onueio M kot v gvubeia x = 1 oto onueio K.
a) Na Bpeite Toug TpryovopeTpikods apifpovg cuvl, epd, opo.
(Movdioeg 8)
P) Na Bpeite t1g cvvtetaypuéveg tv onpeiov M kot K .
(Movdideg 6)

Vo
x

7) Ecto ua yoviag €[0,27] yio my omoia ioydet npe :% Kat

ouv < 0.
i. Na attioloynoete yoti n yovia @ £yetl tnv tehikn TAELPE TG OTO

20 teTapTNUOPLO. (Movaddeg 5) K
ii. Na artiohoyfoete yiati 6 < ¢ . (Movdideg 6)

15026.Aivetar | cvvaptnon f(x) =1+ 2nu(n—2x}x eR.

a) Na Bpeite v mtepiodo g cvvaptnong f . (Movadeg 5)
P) Na Bpeite ta akpdtata g cvvaptnong f. (Movadeg 6)
v) No Bpeite T1g TeTunpéveg TV onueimv 6ta omoia 1 Ypaeik tapdotoot tng f téuvel tov déova XX .
(Movadeg 7)
) No amodeifete 611 (f(x) - 1)2 +(f(1-x)- 1)2 =410 k60 xR . (Movédeg 7)

15049.Atveton n cvvaptnon f(x)= np(g - xj +nu(n+x),xeR.

) No anodeitete otif(x) = ovvx —npx. (Movédeg 6)
B) No amodei&ete 6Tt —2<f (x) < 2. Katémy va e€etdoete av o apBudc 2 eivar n p€ytom T g
oULVAPTNOTG. (Movaoeg 10)
v) Na Bpeite:

i. To onpeio Topung g ypogkne tapdctoong C, g f pe tov GEova y'y. (Movadeg 3)
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ii. Avo omnpeia Topng e C; pe tovx'x . (Movadeg 6)

15050. Atvetar 1 suvaptnon f(x)=20cuvx, x €R.

a) Na Bpeite tn péytotn Kot v EAayIeT T e, (Movddeg 8)

B) Na Bpeite dvo xowvé onueia g ypaekng napdotaong C, g f pe v evbeioy = 1. (Movéadeg 5)
2

v) No ocvykpivete toug apBpovg (g} Ko f (?nj . (Movddeg 6)

0) No oyedldcete T YPAPIKY| TG TAPACTACT], 6TO didotnua [0, 27]. (Movadeg 6)

15288.Aivetau n cuvépmon f(x)=2nu3x+1, xeR.

a) Na Bpeite v mepiodo T, ™ puéyiotn kot v eAdytotn tun g f. (Movadeg 3)
B) 10 mapokdto oynue diveTor 1| YPOEIKN TAPAGTACT THG CVVAPTNONG g(x) =onupx +vy, pe

a,B,y R, B >0 ko wedio opiopov o R.

; £,

=TIl el mi2 m il T bTid

i. Me Baon o oynua, va Ppeite Toug TpoypaTikong aptdpovg o, B, Kot vy.
No attioAoynoete TV andvinon cogc. (Movéadeg 12)
ii. T 0 =-2, B =1kory =1, va Moete mv e&icoon f(x)=g(x)oto iompa [0,7).  (Movadeg 10)

. , —x+2y=1 )
15289.Aiveton 1o oot (X): , ue mapauetpo A R .
X+Ay=2A
a) i. Av A =—1,va AboETE TO GUGTNUAL. (Movdadeg 2)

ii. Av (X,,y,) &fvorn Abon tov cvotipatog yio A =1, va Bpeite yovia 6 €(0,27] tétow, dote

X, =0ouvl Kot y, =nud. (Movadeg 4)
B) Avi=1 ko (Xl, \2 ) glval n avtictoyyn AVoT TOL GLGTAUATOC, Vo dei&eTe OTL dgV LITAPYEL YOVIN ®,
TETOW0L MOTE X, = OLVM KO Y, = NUO . (Movdadeg 7)

V) Av yvopilovue 6T1 T0 cuoTNUa (X) £YEL LOVASTKT AVGT TNV (Xz,yz) ue
T
X, =GUVQ KOl Y, =NUO, § € (O’Ej ,

i. Na d¢ei&ete 0T GUVQ :g KoL MU :%. (Movddeg 6)
ii. No vmoloyioete v Ty tov A€ R. (Movadeg 6)

15347.Atveton n cvvéptnon £ (x) = 26vv* (11— x) —3nu(g + xj +a,0eR.

a) Na deitete ot (X) =26VV°X —30VVX + @t . (Movdadeg 8)
P) Na e€etdoete av 1 cvvaptnon f eivar dptia N meprrty. (Movéadeg 5)

v) Na Bpeite 10 a av gival yvootd 0Tl 1 ypapikn topdctacn g f diépyetot amd to onueio M(g,lj .
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(Movéadeg 5)
0) ' o =2 ko g(x) =2nu’x +90uvx — 9, va eEeTdoeTe (0V VIAPYOVY) KOG GNLELR TOV YPAPIKDV
TOPOCTAGEDY TOV cuvaptioemy f kal g. (Movdadeg 7)

15287.Zt0 mapokdtm oyfue divetar n evbeia y = ax, a € R, x € R kot 1 ypopikn Tapdotact g

GUVAPTNONG f(x) = pnu(wx), omov ® >0, p >0 ka1 x € R. Mg Baon to oynua,

a) No deilete oTip=3 knw =2 . (Movdoeg 6)

P) Noa Bpeite tov mpaypatikod apbud o . (Movadeg 9)

¥) Not Bpeite Tig Moeig g e&icwong 3nu(2x) —Ex =0. (Movéadeg 10)
T

=3 2

15422.Atveton 1 suvaptnon f(x)=acvv (g ~ ZXJ —2np(m+2x),a>0.

) No Seibete om f(x)=(0+2)nu2x . (Movédeg 5)
P) i. Av n péyrotn Ty e f elvan 4, va deilete 6T o = 2. (Movddeg 5)
ii. Na Bpeite v nepiodo g f. (Movédeg 5)
v) Na mapactoete ypapikd m cvvaptnon f og didotnpa piog teptddov. (Movddeg 5)
0) Av g(x) =5-0uv’2x , va Ppeite, av vrapyovv, To, kKowd onueio g C, pe v C,, omov C;,C, ot
YPAPIKES TapacTioelg Tav f, g avtictoyya. (Movddeg 5)
14975. Evo. ehotiplo pe puotkd prikog (O.M.) kpéustaromd .M. (0) (B)
7o tafavi. ToroBeteiton oto ehatnplo évo copo pdlog m T . /)
Kkal wopponel ot 0éon O (O.1. — Ofon Ilooppomiog), —
OTEYOVTAS AO TO TATOUO amocTaon ton pe 1 pétpo. — g
To copa avefokatefaivel, exvavtag and m 0éon O, :%
EKTEAMVTOG TAAAVTOON UETAED T®V 000 aKkpainv Bécemv A — ><D
kot B, ot omoigg améyovy petald tovg otabepy andcTacy ?@
ion pe 2y, . FAT T T ___?C-_'LTA
H andctaon tov copatog (oe pétpa) amd 10 TATOUO, O % g A
cuvaptnon Tov  ypoévov (oe devtepOiemta), gival ®'l'_n ________ }(___j 0
y(t)zl+0,2-nu(£t] Y,
2 -

, , , | e e e e e s el B
o) No Bpeite 10 y, Kot 0T GUVEXELD TV OTOCTACT LETAED
TV 600 akpainv Bécewv A kot B ¢ taldvioongc.

(Movaoeg 06)
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B) Na Bpeite v mepiodo ¢ ToAdvTmoNG. (Movadeg 06)

v) Na kdvete T YpopiKn TapdcTacn TG cuvaptTnong yo te [O, 4] . (Movadeg 06)

0) Na Bpeite moleg ypovikéG GTIYUES, 1| ATOGTACT TOV COUATOG 0o To Tatwpe Oo eivar ion pe 1,1 pétpo,
v t€[0,2]. (Movédec 07)
15821.a) No e&etdoete av vadpyel yovio X T€T0o10 GTE MUX =cvvx =0 . (Movadeg 5)

P) Na anodeilete 011 e€lowon NER Nux =3-cvvx eival loodvvaun pe v e€lcwon epx = V3 kot katdmy
va TN Aoete oto dtdotnua [0,27]. (Movddeg 7)

v) No oyedlioeTe TIG YPOUPIKES TAPUCTAGELG TV cuvapTioemy f(X) = NER nux kai g(x)=3-cuvx 610
010 cvotnua a&dvev oto dtdotnua [0,27] Kot vo pUNVEDLGETE YPAPIKE TO GLUTEPUCLO TOV

EPOTALOTOC B). (Movddeg 7)
0) AZL0TOLOVTOG TO EPATNLA ¥) VA ADGETE YPAPIKE TNV avicwOon NER NUx < 3-0LVVX 010
dotnpa [0,2m]. (Movadeg 6)

20645.Atvovton ot cuvaptioelg f(x) = GDV(X —%), g(x)=ovvx,xeR.

a) No mteptypayeTe Le 010 TPOTO Ao TN YPOPIKY| TAPAGTACT) TNG € TPOKVITEL 1] YPOPIKY| TOPACTACT

g f. (Movadeg 6)
B) Na oyedidoete tn ypaoikn topdctacn e cuvaptnong f. (Movdideg 6)
v) Na Bpeite Tig Tipég £ (gj, f(m). (Movadeg 6)
0) No Moete v e&icmon Jof (x)+1=0. (Movddeg 7)

20712.XZ¢ wo Bordaooia meptoyn, Aoym TG TaAippolag, 1 6TAOUN TV VOATOV AVEOUEIMVETAL. XTO
TOPOKATO GO STVETAL 1] YPOPIKT TOPACTOGCT TNG NLLTOVOELDOVG cuvapTtnong f, Tov divel oe puétpa to
VYOG NG 6TAOLNG TOV VOATMOV GLVAPTHGEL TOL YPOVOL t 6 dpec. Na Ppeite :

- N W A O D N ® ©

f

132 H31H4 S 7 8 9 10 11 A2 13 14 15 16 17 13 19 20 21 22 23 R4 25 26 27 28 29 30\ 31 32

[ ASasi Raas] aus) Aansl Aausi|saas) Aaus( Aass) |
© ® N O O A~ ® N =0

BLE
5]

@) TNV VYOUETPIKN SAPOPH AVAUESH TNV LYNAOTEPN oTAOUN (TANpUpLPIdE) Kot ™)

YoUNAOTEPT 6TAOUN (Gpm@Tn). (Movdideg 6)

P) v mepiodo Tov PULVOpEVOL TG TOAIPPOLAG. (Movadeg 6)

v) TOV TOTO TG cvvapTNnong f. (Movddeg 6)
3

0) moleg dpeg, TN SLAPKELN PIaG NUEPAS, T GTAOUN TOV VOGTOV gival E pétpa. (Movddeg 7)
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21244. Aivetarn suvéptnon f(x)= OLTHGDV(BX) , ue a,B >0, 1 omoia &xel eAdyioTo —2 KoL TEPIOSO g )

a) No deilete 011 00=3 ko B=4. (Movédeg 5)

nu(g—xj-sm(n—x)-np(2n+x)

P) Atveton n mopdotoon A = 5 . Na dci&ete 611 A=-1.
ouv(3n—x)- o(p(zn - xj : va[z + xj

(Movaéoeg 10)

v) No Adoete v e&icwon f (X) =2A, oto oo {n,%} . (Movaoeg 10)

®épa 3o

15789.Atveton 1 ypapiki TopdoTacn g
cuvapong f(x)=nux pe x €[0,x].

0) i. Na petagépete oty KOALL GOG TO
oynua Kot petatonilovtag katdAinio v f f
VO GYEOIAGETE TNV GLVAPTNON

g(x)zf(x—gj. (Movidec 8) I 2 D ml2 & a2

ii. [Tolog etvat o TOTOC TG g KAl G€ TO10
dudotnpa opiletan; (Movadeg 8)
B) No Aoete v e&icwon f (X) = g(x) . (Movddeg 9)
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IMoAvovopa

IMoAvovoua
Oépa 20

15113.Aivovron ta modvdvopa: P(x)=-2x" +4x’ +2(x3 —1)+9 kot Q(x)=0x’+7,0€R.

a) Eivai to molvdvopo P(x) 3ov Babpov; No aitiolhoynoeTe TV andvTnon Gog. (Movéoeg 13)
B) No Bpeite v Tiun T0ov 0, dote To ToAvdVLpo P(X) kot Q(x) va givat ioa. (Movdoeg 12)

20640. Aivetan to molvdvopo P(x)=2x" —8x* +7x —1.
a) Na arodeitete 611 €xet pila Tov apOud 1. (Movdadeg 9)
B) Eotw Q(x) moAvdvupo 1o omoio dev £xet pila tov aptduo 1.

i. Na amodeitete 6T1 T0 MOAV®OVLHO R (X) =P(X)+ Q(x) dev £xet pila tov apBpo 1. (Movadeg 8)
ii. Na amodeitete 611 T0 MOAV®OVVHO R, (X) =P(X)- Q(x) éxet pia tov opBuod 1. (Movdideg 8)

21998.Aidetar To moAvdvopo P(x)=(x - 2)(){6 + 1) .

a) [Towog givar o Pabpog Tov Tolvwvopov P(x); Na attioAoynoete Ty amdvinot Goc. (Movaodeg 12)

P) Na Bpeite dreg Tic pileg Tov TOALV®VOHOL P(X). (Movaodeg 13)
O¢fpa 20

14981.Aivetor To TOAVGVLLO P(x) =X —X+6.

a) No vmoAoyicete o P(—?_) . (Movdodeg 5)

B) No omodeifete 6t 10 X + 2 efvon mapdyoviag tov P(x). (Movédeg 5)

v) No mopoyovTomomoceTe To P(X) . (Movaoeg 10)

15012.H d1aipeon evdc moAv@vipov P(x) e t0 X —3 éyet mAiko x° + 2 kot voAoTo 4.

a) No ypayete Ty TaVTOTNTO TG TOPATAVD SloipESTG. (Movddeg 8)
B) Na deifete 6m P(x)=x" -3x” +2x - 2. (Movédeg 8)
v) Eivar to x = 3 pila Tov moAvovipov P(X) ;Na artioloyfoeTe TV aTGVTNGT GOC. (Movddeg 9)

15096.Aivetan To movdvopo P(x)=2x" +x* =3x +1.

a) Na arodei&ete 6t T0 1 ko T0 —1 dev givan pilec ToL TOALVGVVOLOVL. (Movdoeg 10)

P) Na kdvete n dwaipeon tov P(x) : (x2 +X— 1) KOl VO, YPAWYETE TNV TAVTOTNTO TS O10ipEST|G.
(Movaodeg 15)

15642.Atveton to molvdvopo P(x)=2(x - 1)20 -3(x— 1)10 +5x* =3x-2.

a) Na deiete 0T1L TO TOALOVLO P(X) éxel Tapdyovio o x —1. (Movaodeg 10)

P) i. Na vroloyicete tnv Tiun P(0). (Movddeg 5)

ii. Efvon 10 X mapdyovtog tov ToAvmvipov P(x) ; Na autioroyfcete v andvinon coc. (Movdadeg 10)

21997.Aideton to modvdvopo P(x)=(x-1)(x—2)(x -3).

a) ITotog etvar o Babpdc tov ToAvwvopov P(x); Na aitliohoynoeTe TV 0IAVTNON GO, (Movaoeg 12)

P) oo eivar To mAiko T(X) Kot TO VTOAOITO V(X) TOL TPOKVTTEL OO TNV dlaipeon P(x): (x — 2);
(Movaodeg 13)
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IMolvevouikéc E16MGELE - AVIGOGEL

Oépa 20

15040.Atvetou n e€lowon x* —7x+6=0
a) Na eetdoete av o apiOudg 1 givon pila g, (Movddeg 5)
B) Me ) PonBeta tov oynuatog Horner 1 pe émoto dAho tpomo Béhete, va Ppeite 10

mAiKo ¢ dtaipeong (x3 —-7x+ 6) : (x - 1) KOl VoL YPOWETE TNV TOVTOTNTO TG EVKAEIDELOG dlaipeoNC.
(Movaoeg 10)
v) No Moete Ty ekiomon x° —7x+6=0. (Movadeg 10)

15047.Aiveta to mohvdvopo P(x)=x*—x* —5x* +7x -2.
a) Na amodeiEete 6t1 0 apBudg 1 givar pila Tov ToALV®VOLOL. (Movéodeg 10)

P) No e€etdoete av 10 TOAVGVLUO £xEl Kot GAAN aképora pila. (Movéodeg 15)

15175.Atveton 1o molvdvopo P(x)=x"—x’ +x-1.

a) Na amodeiEete 6t1 0 apBudg 1 givar pila Tov ToAL®VOLLOL. (Movéodeg 5)
B) No amodeitere 611 P(x)=(x —1)(x* +1). (Movéde 10)
¥) No Avoete v e&iowon P(x)=0. (Movédeg 10)

15176.Aivetan to movdvopo P(x)=x"—2x +3x-2.
a) Na amodeiEete 6t 10 X —1 €lval TOPEyovTag TOL TOAVOVOLOL. (Movaoeg 12)
B) Av P(x)=(x~- 1)(){2 -X+ 2) , va. Bpeite yuo moteg Tipég Tov x eivon P(x)>0. (Movédec 13)

15246.Aivetan to molvdvopo P(x)=x+x> —x—1.
) Na tapayovtonoicete 10 P(x). (Movédec 10)
B) Av P(x)=(x+ 1)2 (x —1) va Moete v avicoon P(x)>0. (Movédec 15)

15247.Aiveta 10 mohvdvopo P(x)=2x" —x* +2x 1.

a) No TopayovionomceTe 10 P(X) . (Movadeg 10)

B) Av P(x)=(2x-— 1)()(2 + 1) va Moete v avicwon P(x)>0. (Movédec 15)

15248. 'Eva toAvovopo P(X) Stapodpevo pe To molvdvopo 2x —1 divel Thiko x* — 2 ko vdrouro 1.

a) No Bpeite To molvdvopo P(X) 4 (Movdoeg 12)

B) Av P(x) =2x’ —x’ —4x+3

i. va amodei&ete 011 TO P(X) éxel pila to 1 xon ypdyete TNV TOLTOHTNTA TG Sl0UpESNS P(X) : (X - 1) .
(Movéodeg 7)

ii. va Moete my ekicwon P(x)=0. (Movédeg 6)

15618.a) Na ypdwyete TO TOAVOVOLO P(x) =2x" +x* — X ¢ YOpEVO £V TPOTOPAOUIOD Kat EVOG
devtepofddpion moAvmviopov. (Movdoeg 10)
B) No Avcete v e&icmon P(X) =0. (Movadeg 15)

15653.Aivetar T0 molvdvopo P(x)=x"+x* +2x +2.
a) i. No kdvete 1 dwipeomn tov P(X) LE TO (X + 1) . (Movdodeg 8)
ii. No ypayete v tavtomra g Staipeong P(x):(x +1). (Movédeg 5)
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B) Av P(x)=(x- 1)(X2 + 2) , vo Moete v avicwon P(x)<0. (Movédec 12)

15654.Aivetat T0 molvdvopo P(x)=x’-7x+6.
) Na Seifete 6TL T0 X — 2 givan Tapayovrag Tov P(x). (Movédeg 12)

B) No Aboete v e&iowon P(x)=0. (Movédeg 13)

15674.Atvetar To molvdvopo P(x) =3x" —x* —x +2.
a) Na kavete ) daipeon P(x) : (X - 1) KoL VoL ypayeTe TNy tantotnTo e dwaipeong. (Movadeg 10)

B) Av P(x)=(x- 1)(3);2 +2X + 1) +3, va Moete v avicoon P(x)<3. (Movédec 12)

15695.Aivetar to movdvopo P(x)=x’+2x-3,xeR.

a) Na Bpeite to mnAiko kot To VTOAOUTO TG S1UUPESNS TOV P(x) LLE TO (X + 1) KOl VL YPOAWYETE TNV
TOLTOTNTO TNG doipeong. (Movéodeg 13)
B) No Avcete v e&icmon P(X) +6=0. (Movdoeg 12)

15989. Aivetar to molvdvopo P(x)=x’ —2x* —2x+4.

a) Aivetor 6Tl TO TOAVGVLUO P(x) &xel povodikn aképara pila. No mpocdlopiceTe TN LOVASTKN aKEPULNL

piCa Tov moAv@VOpOL P(X). (Movédec 12)

P) No Bpeite 0reg T1¢ pilec TOL P(x) KO V0oL TO YPAWETE ¢ YvOpEVO TpmTofabuiny Tapayovimy.
(Movaodeg 13)

17241.Aivetar T0 molvdvopo P(x)=x"+x+2.

a) L. No amodeilete 611 0 P(X) £xel Tapdyovia o (x + 1) . (Movdoeg 7)
I1. No kévete ) dwipeon P(x):(x+1). (Movédec 10)
B) Av P(x)=(x+ 1)(){2 —X+ 2) , vo Moete v aviowon P(x)<0. (Movédeg 8)

18230.Aivetan To molvdvopo P(x)=2x"+x* —8x—4.

) No anodeitete ot éxer mapéyovra 1o (x —2). (Movédec 9)
B) No mopoyovTomomGETE TO TOAVMVVUO. (Movdoeg 9)
7) No Aooete v e&iowon P(x)=0. (Movédeg 7)

20856. Aivetor n cuvdpnon f(X) =2x’+x*+x-1,xeR.
0) Na amodeitete ot 1 e€lowon f (x) =0 dev &yel axépoueg pilec.
(Movadeg 12)
B) Xt0 Sumhovo oYU POIVETOL 1) YPOPIKT TOPACTACT TNG
ocvvdptnong f.
i.  No dwcooroynoete 6t M e&icwon f (X) =0 &yel pia pilo.
(Movédeg 04) / :
ii.  No omodeifere 6T n pilo avth Ppicketon oto Srbotnua (0,1).
(Movadeg 09)

o
=
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Oépa 40

14955.H péon Beppokpacio T (oe Pabuodg Kedoiov) oty empdveia evog mAavitn, Letd amd X
eKOTOUPOPLO ¥ POVIa, £xEL eKTIUNOEL OTL glvarn T(x) =x> -10x* +31x-30.
0) Amodei&te 0TL 2 ekaToppvpLa ¥pdvia LETA, 1 Lo Bepurokpacio otov TAovitn Ba givar unoév °C.
(Movéodeg 5)
B) Na Bpeite tovg apBuovg a, B, y pe o < B <y dote va 1oybdel T(X) = (x - a)(x - B)(X - y) .
(Movéodeg 10)
v) Ocwpolie OTL L YPOVIKN TEPIOS0G TAYETOV®V GTOV TAAVITY ival oLt 6TV omoia 1 pHéom
Oepuokpacia T givar cuveymg katm and unoév °C .Iloteg ypovikég meptodovg Bol EYOVIE TAYETOVEG GTOV
TAOVATN; (Movaoeg 10)

15005.Aivetar 1 cvvaptnon f(X) =x°-3x+2.

a) No arodei&ete 6T 1 f elvan dptia. (Movddeg 5)
B) Na Bpeite o onpeio Topng ™G YPAPIKNG TopdoTacns e cvuvaptmong f pe tov agova x'x.
(Movaoeg 10)

v) Xto duthavd oynpa divetar 1 ypapikn topdotacn e fyia x <0.
Na cupTANpOGETE TN YPAPIKY TapdcTact The cuvaptnong £y x > 0.

(Movddeg 4)
0) Me Bdon ) ypapikn mapdcTtact g cvuvaptnong f, va tpocdiopicete Ta
dwotpoto ota omoio 1 f eivan yvnoimg av&ovoa kot o Stactipate oto onoia 1 f
elvar yvnoiong ebivovasa. 1

(Movdioeg 6)

3

15037.210 oynpo @aivovtol o1 Ypagikég TapPaCTAGELS TOV
ovvaptioenv f(x)=vx+3 ko g(x)=3x—1.
a) Na Bpeite to medio opiopov Kot T HovoTovia TV
cuvaptiosmy f, g.

(Movédec 4) :
B) No Aocete v e&icmon f(x) = g(x).

(Movddeg 6)
v) i. Na Adoete ypapikd tnv avicmon f(x) < g(x).

(Movadiodeg 7) S idiE
ii. Na emBefoiboete alyePpikd 1o amotélecpa Tov i
EPOTNLOTOG,.

(Movaoeg 8)

15066.0c0podpe 10 molvdvopo P(x)=2x" —5x° +4x” —5x +2.

a) No amodeilete OtL:
i. O ap1Buo6g 0 dev eivan pila tov.

ii. Av o ap1Bpog p sivan piCa Tov, TOTE KO 0 0PLOUOG 1 etvan emiong piCa Tov. (Movaoeg 8)

p
P) Na Bpeite éva Beticd axépato apBpd mov va givor pila Tov. (Movadeg 5)
v) No Aoete v e€iowon P(x) = 0. (Movadeg 7)
0) No Aoete v avicwon P(x) < 0. (Movadideg 5)

15094.To didotnua S(t) 0€ LETPA TOV EYEL O10VVGEL EVa KIVNTO TN YPOVIKT OTIYUTN GE OEVTEPOLETTA,
diveton amd ) oyéon: S(t) =2t —6t° +10t.

a) Na Bpeite 10 S1ACTNHO TOV EYEL SLOVUCEL TO KIVITO TIG XPOVIKEG oTiyuég t =0 ko t = 2.
(Movaoeg 03)
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B) Na Bpeite moc0 1pdvo ypetaletal To kvntd yio va davvcel andotact 30 pétpwv.
v) Eneon to S(t) ekepalet To ddoTno Tov davdEl To Kivntod, Ba wpénet va givarl Tavta pun opvntikd. No

(Movéadeg 10)

amodei&ete alyefpikd anTOV TOV 1IGYLPIGUO. (Movaoeg 08)
0) AlvovTal ol YPaPIKES TOPACTAGELS TPLUDY TOAVOVOUDV S(t). Mia and avtég exppalet To ddoTnuo

S(t)rng exemvnongs. Na Bpeite mola and T1g TPEIS Elvar 0TI, SIKOIOAOYDVTOS TNV OTAVINGT GO,
(Movaoeg 04)

15174.Atvovron T morvdvopa P(x)=x*+x° +ox —4 ka §(x)=x" -3x+2.
To vrdowmo g Swipeong Tov P(x) pe 1o §(x), eivan to modvdvopo v(x)=24x —24.

0) No vroAoyiceTe TV TN TOV TPAYUATIKOV 0ptOLov a.
Pp)lTwa=2,
i. va vToloyicete 10 VTOLOITO TNG dlaipEST|G TOV P(x) peto x—1. (Movddeg 2)
ii. va Bpeite Ta onueia Topng Tov AEova X X [LE TNV YPOPLKT| TUPAGTACT) TG TOAVMVULUKNG

(Movaodeg 8)

(Movéadeg 8)

cuvapmong P(x).
iii. va Bpeite T1g TIHEG TOV X Y10 TIG OTOIEG, 1 YPUPIKT TOPAGTACT TNG TOAVOVVLIKNAG GUVAPTNONG P(x)
(Movadeg 7)

Bpioketon kKGto and Tov dEova X 'X.

15250.Aiveton To ToAv@dVLpHO P(X) =x’ —4x’ —x* + ax +P 10 onoio Sropoduevo pe To x> — 4 divel

vrOrOImO 4x +1.

) Na kévete m diaipeon P(x): (x2 - 4) . (Movédeg 7)

B) Na Bpeite 116 TIpéG TV OL Ko 3 . (Movadeg 7)

1) Eoto a=4 kat B =5. Av o mhiko mg daipeong P(x): (x2 —4) etvanto m(x)=x" -1, tote:
(Movadeg 4)

i. va ypayete v Tavtomra g dtaipeong P(x): (x2 - 4) .
(Movadeg 7)

ii. va Mvoete ™y avicwon P(x)<4x +1.

15436.Evag koAvupnrig Bpicketor otn OdAacca, oto onueio B og andotacn 2 km and 10 Kovivotepo

onueio A pog evBvypapung aktie. O Tpooptopodg Tov sivan Eva onpeio K g aktig, 1o omolo anéyet 4km
amd 1o A. H dadpopn mov kdvet etvar 1 BM koAvpnmvtog otn 8dlacca pe otabepr| tayvtnto 3km/h kat
n MK tpéyovtag otnv akt pe otabepn tayvtnto Skm/h. I'vopilovpe 6t 1 oxéon peta&d Tov

SLOTALOTOG OV SLOVHETAL, TNG TOXDTNTOG KOl TOV AVTIGTOLYO0V XPOVOL Kiviong, eivalt v=—<t=—
t v
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Qalaocoa

Av 10 onpeio M anéyet amo to A amodctocn X km, tote:
a) No anodeifete 611 BM =4 +x* . (Movadeg 5)
P) Noa amodeilete 6TL | cuVApPTNON OV eKEPALEL TOV ¥PdVO Kivnong t (o€ h) Tov KoAvufnt — dpopén wg
TPOG TNV amootoom x (o€ km) etvou n:

V4+x® 4-x

t(x)= s tTs ,x€[0,4]. (Movédec 10)

v) No. Bpeite T 0€om tov onueiov M g aKThg, £T61 OGTE 0 YPOVOG TNS SLOOPOUNG TOL KOALUPNT va

elvan gcbpsg. (Movaoeg 10)

15431.¢) Afvetar T0 molvdvopo P(x)=2x"+ox’ +Px—5, pexeR.

i. Av T0 TOAVGVLUO £XEL TAPAYOVTO, TO (X - 1) KOl TO VTOAOUTO TNG OL0iPEGTIC TOVL LE (x - 2) glvar— 1,

200+B=-6

va deilete OTU: Ko . (Movdadeg 6)
a+p=3

ii. Na dciéete 0t o0 = —9 o 3 = 12. (Movddeg 5)

P) Na Bpeite tic Tipég T0L X € R y1a TIG 0T0iEG 1) YPOQIKN TOPACTACT
mg ovvdpmong P(x)=2x —9x* +12x =5 &tvor kéto and

Tov a&ova X 'X.

(Movadeg 10)
v) Av  ypagwn napdotaon e P(x) eivon n dumhavy, va Bpeite ta
SlOOTHUATO LOVOTOVIOG TNG. (Movadoeg 4)

15677.Atvetan to molvdvopo P(x)=x"-2x’ —x* +oax+B , omov a,peR.

a) Na Bpeite tic Tiég Tov o, B, av givatl yvowotd 6Tt to P(x) dlopeiton Pe To TOAVAOVLLO
Q(x)=x"-2x+1. (Movédeg 8)
Pp)loa=4,p=-2

i. No kdvete T daipeonc P(x) : (xz + 5) Kol va ypayeTe TNV TonTotnTa TG dtaipeons. (Movdoeg 8)

ii. Av P(x)= (xz +5)(x2 -2x —6) +14x +28 vo Moete v ekicwon P(x)=14(x+2).

(Movadeg 9)
15790.Aivovtol o1 GUVAPTAGELS f(x) =x"-3x" -4 xut g(x) =—x"+4 pe medio opiopod 10 R.
) Na Seitete om f(—x)=1(x) kot g(—x)=g(x)y1a kabe x eR . (Movédeg 7)
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B) 1o duthavd oynua divetal LEPOG TV YPUPIKMDY

TOPATACEDV TOV CLVOPTHCEDV KOl g . 8

AoV LETAPEPETE TO GYNIO GTNV KOAAD GOG, VO

CUUTANPMCETE TIC YPAPIKES TOPACTAGELC 6€ OA0 TO R . & f

Noa atToAoYNGETE TV AMAVINGT| GOC.
(Movdideg 6) Fl

v) No Adoete , odyeBpikd 1 ypopika:

i. myv e&lowon f(x)=g(x). 2
(Movdideg 6)

ii. v avicwon f(x)<g(x). 4 4 2 0 P
(Movadeg 6) ¥ g

-

=G

15960.Aivetan n cuvépmon f(x)=x"+kx -1, keR.

) Na Bpeite v T tov € R yro v omotar £(—x)=f(x) ye ke x eR. (Movédeg 6)
B) ok =0,
i. va dgi&ete 6TL M cvvdaptnon f eivan yvnoimg edivovoa oto didoTnua (—oo,O] . (Movddeg 6)
ii. va dgi&ete oL T (X) >—-1 yiokdbe xeR . (Movdideg 6)
iii. va Bpeite 10 x € R y1o 0 omoia 1 ypapikn Tapdotacn g f Bpioketol katm and tov aova x'X.
(Movadeg 7)
17919.Z70 TopakdTm cyRpo SIVETaL TUNUA TNG YPAPIKNG TAPACTOCNG TG GUVAPTNONG
f(x) :%x3 —X, x € R ko1 gubeia mov dépyetar amd To onpeia A[l,-%) Ko B(4, —3) .
1
3 ,’|r1_-lr‘~:
b 1 0 1 3 ‘ ]

, All, :;;.

-§

” B(3,-3)
a) Na Bpeite v e€iowon g evbeioc AB. (Movadeg 6)
B) i. Na amodeifere 6t f(—x)=—f(x) ywr kife x e R (Movédeg 5)
ii. No petapépete otnv KOAAO GG TO GYNLO KOL VO, GOUTANPDOGETE TN YPUPIKT TOPAGTOOT
mgfylx<0. (Movdideg 6)

v) Av 1 gvbBeio AB éyel e&iowon y = —%x , e ypnon tov PB) epmTRHATOC 1] L OTotov GALO TpOTO BéNETE,

va. Bpeite To Kowvd onpeia g evbeiog pe v ypagikn wapdotoaon g f. (Movadeg 8)
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17943.Atveton opBoydvio tpiymvo pe eufadd E =60m’, tov omoiov 1 vroteivovsa sivot kord 2cm
HeyaAdTEPN Ao TN pio KAOETN TAEVPE. AV OVOLAGOLLE X TO KOG VTN TNG KABETNG TAELPAG Kol Y TO
ufKog tng GAANG kaBetng (o€ cm ), ToTE:

@) Na Seiéete 61 0 0p1Oudg x kavomotel ™y e€icoon: x° +x° —3600=0. (Movaoeg 10)
B) Av yvopilete 6T TO UKOC TNG TAELPAG X givor aptBpdg aképatog Kat piKpoTePog tov 16, va Bpeite v
TN TOV X KOOMG KoL T0 KT TOV GAA®V TAELPOV TOV TPLYDVOU. (Movaoeg 10)
v) No. Bpeite 10 TAn00¢ TV 0pHoymviov TprydvmY Tov 1kavomolohy T apyike dES0UEVE TOV
wpoPApatog. Na otTloAOyNGETE TNV OTAVINGT COC. (Movadeg 5)

17925.Z10 TopakdTm oyRpo SIVETal TUNUA TNG YPAPIKNG TAPACTOCNG TNG GUVAPTNONG
f(x) :ix“ +ax’, xeR, aeR kat 1o onpeio A(—l,—%) o TAG.

a) No deitete otra=—1. (Movdideg 6)
B) o o =—1, i. No omodeiéete ot f(—x)=f(x) ye k60 x e R (Movédeg 5)
ii. No petapépete 6Ny KOAAO GOG TO GYNIO KOL VO GOUTATPOCETE TN YPOPIKT TOPAGTACT

mgfyiex>0. (Movddeg 6)

V) Aeo?b emPePordoete otL f (—\/3 ) — —% , L€ xpnon tov B) epoTAUaTOg N e OTolov GO TpdTO BENETE,
va PBpeite Ta kowva onueio g evbeiog y = —% LE TNV YPOEIKN Tapdotoon g f . (Movdoeg 8)
18221. 210 Suthavo oynua, dtveton n wopoforn y =3 —x> kot o Vi

onueio g I, A . Alvetan axopa 611 10 ABI'A givar opBoymvio pe
oe (0, \/g ) . / \

a) Av E eivat 10 gpPadd tov opboywviov ABT'A, tote:

i.  vo amodeibete 0T Yo kGOE o € (0,\/5 ) elvan 0 "
B(-a,0) X
E=f(a)=-2a’+6a tetpoyovikés povades.
(Movaoeg 08)
ii.  vo Ppebei to enPadd E ot 6éon a=1.
(Movaodeg 02)
P) No amodei&ete 611 0 euPadd E dev pmopei va Eemepdoet Tic 4 teTpaymvikég povades. (Movadeg 12)
v) No Bpebein 0éon tov o, dote 10 pPadd E va mapel T péytot Tiun tov. (Movaoeg 03)
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21155. tov mivaka piog oxoMkng TaENG eivat ypappévo 1o modvdvopo P(x)=x" +ax’ +bx +c¢, 6mov ot

OULVTEAECTEG ., b, € gival pun undevikoi axépatot apibuoi. Avo pabntéc, o A kot o B, mailovv éva maryviot,
EMAEYOVTAG TYEG Y10 TOVG GVVTELECTEG MG EENG: TPATO 0 A EMAEYEL TN Y10 KATOLOV GUVTEAEGTY], WETA O
B emiiéyer Tyun yio évav omd 1oug 800 EVOTOUEIVOVTEG GUVTEAEGTEG Kol TEAOG 0 A ETIAEYEL TIUT Y10 TOV

ovvtereot mov éuewve. Ilpoomabodv va emaéEovy tovg a, b, ¢ dote TO P(x) VoL IKOVOTIOLEL KAToLo
CULYKEKPIUEVT] GUVONK.

o) 'Ecto 611 0 nadntig A emhéyer oo =2, petd o B emiéyer b=1 xo1 téhog o A emhéysr mdh ¢ =2 . Na
amodei&ete O6TL TO P(X) 0o £xel 10TE @G povadikn pilo Tov aplOud —2. (Movaddeg 5)
B) O nobntig A emréyer a=—1. Na anodeiEete 611 aveEdptnto g 0o maifel o pabntig B, o A umopel
HEeTA vo emMAEEEL GUVTEAEDTY] £TG1L MGTE TO P(x) va €€l TOPAYOVTO TO TOAVMVVUUO X —1. (Movdadeg 8)
v) O pabntig A emidéyer c=1. Na amodei&ete 6t1 aveEapnro twg 0o maitel o nabntmc B, o A umopei
HeTA Vo eMAEEEL GUVTEAEDTY| £TG1L MGTE TO P(x) va €yel oiyovpo pila 6To dtdoTnua (—1,0) . Movadec 7)
6) O pobntic A emdéyer ¢=2022. Na amodeitete OTL OTOC Kot vaL EMAEYODV UETA Ol GLVIEAEOTEC 0L Kol b
glvar adbvatov to P(x) va, &gl o¢ pila Tov apOuod 13. (Movadeg 5)

22013. Aivetor to movdvopo P(x)=x"+1.

a) Na amodei&ete 61 10 moAvdvupo P(x) dev €xetl mpaypatikég pilec. (Movadeg 5)

B) Na Bpeite Vo apOuovg a, B tétotong ote: x* +1= (X2 +ox + 1) . (X2 +Px + 1) . (Movaoeg 10)
V) Bewpobpe v akdAovdn Tpotacn: «Kdbe moAvmdvopo mov propei va avolvbel o yivopevo
TOAV®VOU®V PIKPOTEPOL U Undevikov Pabpov, £yel mpayuatikés piCec». Eivar n mpdtaon avti oot 1
AdBog; Av 1 mpdtacn gival cmwot, va dhoeTe amddellrn. Av 1 TpodTaon gival AdBog, va dMoeTe
AVTITOPAOELY LD, (Movdoeg 10)

22016. Aivetat to modvdvopo P(x)=x"—6x’ +11x — 6. Na Avoete:

o) Tnv e&iowon P(x)=0. (Movédeg 9)
B) Tnv avicwon P(X) >0. (Movadeg 8)
) Tnv e&iowon 1+,/P(x) =x. (Movédeg 8)
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E&emocic mov avayovtol 6€ TOAVOVOIIKE

Oépa 40

15187.I'w0 T yovio ® Tov dSumhovol oy LOTOC oY OEL
Sm’o —Snp’o - Mue+6=0.

r B

a) Na deiete 0TL nuo = % . ~_ [
(Movadeg 8) E - A

P) No Bpeite: 110 2 "

i. TV TIpn Tov cvvo, (Movédeg 6) :

ii. TiIg cvvteTaypéveg TV onueiov B, T kot A, (Movadeg 6) :

iii. To nuitovo ka1 To cuvnuiTovo TOV BETIKOV YOVIDV A

AOB, AOT ka1 AOA .

(Movddeg 5) -1

15270.Zt0 duthavd oynpa SIVETOL 1) YPOQEIKY TOPACTUCT LULOG
cuvapong £:[0,+0) > R.
a) Na Bpeite v povotovia tng Kot TV UEYIGTN TN TNG.

(Movadeg 6) .
B) Av f(ijz% Kot 0<a<i<B,va Bpeite to TpdoMO TOV \

Yvopévov P=(2f(a)—1)(2f([3)—1). - ~. | |
(Movédec 10) . \

v) ‘Ecto 611 1 cuvdptnon tov mpoPAnparog ivat n

f(x) =1- \/;, x > 0. Na Bpeite ta kowad onpueia Tng YpOQIKng TNG Topaotacns He Ty evbeia y =2x.
(Movéadeg 9)

15377.Mia kofikn de€apevn A €xet ok e UNKOC X puéTpa. Av avénbei n pio pdvo axpn g kotd pio

povada Oa petotponei otn de&apevny B oynpatog opboywviov mtapaiinieninedov e tetpdymvn Baon.

a) Na Bpeite ™ dtopopd A(X) TOV OYKOV TV dV0 dEEAUEVOV MG GLVAPTNOT TOL X. (Movadeg 4)
B) Av o oykog g deEapevig B etvan 36 koPikd pétpa va Ppeite:

i. Tig dotdoeig tov deopevav A ko B. (Movdodeg 9)
ii. Tn Swpopd TV oyKeV A(X). (Movddeg 4)

v) Av gmmAéov avénbei n pia axpn ™g Paong g de&opevne B katd 2 povades, va Ppeite ) puikpodtepn
TIUN TOL X doTe 0 dykog NG véac de&opeving I' va givatl tovAdyiotov 60 kuPika pétpa.  (Movdadec 8)
Bonntd divovion to oyfpato tov deéopevav A, B kot I

Acfapevr A Acfapevi B Acfapev I

20647. Aivetar 0 molvdvopo P(x)=ax’+PBx’ —Px+3,a, feR. Av givor yvooto o &gt pilo tov

apOuod 2, 1o1e:
a) No arodei&ete 6TL TOLAIYIOTOV £VOG CUVTEAEGTIG TOV OEV EIVaL OKEPOLOC. (Movdoeg 7)
Av gmmiéov P(1)=0, tote:

P) No amodeifete 011 o0 =—3 Ko = % . (Movadeg 6)
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¥) No AMooete v avicwon P(x)<0. (Movédeg 6)
0) No Moete v e&icwon P(cuvx)=0. (Movdideg 6)

17941. Aivetar n) eéicoon V2—-x +Vx+2=0a,aeR (1).

a) Na Bpeite 11g Tpég tov x € R yia t1g omoieg opilerar 1 e&iocwon (1) . (Movadeg 5)
B) Na Aoete v e&icwon (1) yuo a=0. (Movddeg 5)
v) No amodeigete 6TL 1] cLUVAPTNON g(x) =42 —-x +vx+2 givon dpTia. (Movadeg 5)

0) No amodeilete otU

i)[lo o= 22 n e&lomon (1) éyel povadikn pila.

ii) o o # 22 av n e&lomon (1) éxel og pila tov apBud p € [—2, 2] tote Ba Exel ¢ pila kot Tov apBpd
—-p . (Movédeg 10)

21240. Aivetot to modvdvopo P(x)=3x" +4x” —5x - 2.

a) Na Bpeite 11 pileg ToL TOAVWOVOLOV. (Movdodeg 5)
P) No Avoete v avicmon P(X) >0. (Movdoeg 9)
, , 5 Y 5 Y 5 ,
Y) Na Moete v avicoon 3| — +4| — -5 — -2>0. (Movadeg 11)
x”+1 x° +1 x°+1
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ExOctuc) ko AoyaprOpiki) covaptnon

4

ExOstikn cuvaptno
Oépa 20

21451.Atvetor n Ypapikn mopacTacT) TS GUVAPTNONG 5
f(x)=3"xeR. E
a) 70 1010 cvoTnua AEOVOV va YOPAEETE TIC YPUPLKEG
Tapactéoels Tov cuvapticemy g(x)=3"+1 ko h(x)=3*-1,
petatomilovtag KatdAANAL T YPOEIKN TAPAGTACT| TG
ocuvaptnong f. 2
(Movaoeg 12) Flao) =3"
P) Iow givar n acvpmTOT €VOEID TNE YPAPIKNG TAPACTACTG TNG
OULVAPTNONG g KoL TOLL TNG YPUPIKNS TAPAOTACTG TG T .
ocuvaptnongh ; 2
(Movaoeg 13)
18866. 10 oynuo aivetal 1 YpoeIKn Tapdotact g cvvdpmong f (x) =2" ,xeR .

¥
C;

o) No Adoete v e&icoon 2° —1=0. (Movaoeg 10)
)

i.  Me ) Pondela tng ypapikng mapdoTocng g ocvuvaptnong f, vo oyedidoeTe TV YpOQIKN TapAGTOoT

mg ouvépmoncg(x)=2" -1, xeR. (Movédec 10)
ii.  No Bpeite Ta onpeio TOpPNG TG YPAPIKNG TAPAGTACTG TNS & LLE TOVS AEOVEG GUVTETAYUEVAV.
(Movaodeg 05)

21091.270 TopakdT® oynuo SIVETOL 1] YPOPIKY TOPAGTOCT i
pog ekfetikng ouvaptnong £, pe medio opiopov to cvvoro R .
a) i. Mg Bdon v ypoeikn g TopdeTooT), Vo GUUTANPOCETE
TOV TOPAKATO TIVOKO TIL®V TS suvaptnong f .

X -1 0 1 2 3
f(x)
(Movaodeg 10)
ii. Na Bpeite Tov TOmo NG ekbetikng cuvdptnong f .
(Movdaodeg 7)
P) Na Avoete v e&icwon f(x)=32.
(Movaodeg 8)
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1
21163.Atvetar to onpeio A(I,E] TO OTTO10 OVIKEL GTY] YPOAPIKY TOpAcTaoN piag cuvaptnong f.

a) Av 1 ovvaptmon feivon exkBetikn cuvapmon a*, 0<a <1, vo Ppeite 1o a.
(Movaéoeg 13)

P) o «a :% , VO CLYKPIVETE TOVG aPtOODS a’? ,ocJ5 . (Movaoeg 12)

21993.0) Iowa amd T1g dvo kapmoreg C; (cuveyng ypouun) kot C,
(SLoKEKOIEVN YPOLLUT) EIVAL 1 YPAPIKT TOPAGTOCT TNG
ouvapmong f(x)=2" ko ol g ovvapnong g(x)=3";
Noa atttoAoYNGETE TV AMAVINGT| GOC.

(Movadeg 12)

B) ot amd t1g 600 kapmvAeg C3 (cuveyng ypouun) Kot Cy
(OlOKEKOUIEVT] YPOUUT) EIVOL 1] YPAPIKT] TOPACTACT TNG
cuvapmong ¢(x)=4" kot ol g cuvapmong y(x)=4"; Na
OITIOAOYNGETE TNV OTAVTNGN GOG.

(Movéodeg 13)

21994.H kopmdAn wov gaivetol 6To Topakdte cvotnuo a&ovav deiyvel v exbetikn andoPeon evog
padlevepyol LAIKOV Gg GuvapTno e To ¥povo. Edwotepa, o opilovTiog aZovag SnAdvel Tov ypovo t o€
nuépeg (m.y. n 1" nuépa avtioTotyel 610 Ypoviko dotue amd t = 0 uéyprt = 1, n 2" nuépa 6To YPOVIKd
Swomuo amd t = 1 péypt t =2 K.AT.) KOl 0 KOTAKOPLEOG AEOVIG ONADVEL TNV TOGOTNTO TOV VAKOD GE
ypapupdpo (gr).

ar A
[}

T~

—

t

o 1 2 3 4 g [ -
a) [16ca ypappdpio nTav n apykn (t = 0) mocdTnTO TOL PASIEVEPYOD VALKOD; (Movadeg 8)
P) Iloon etvar n nuilon (1] ¥pdvoc VTOSUTAAGLUGLOD) TOV PUSIEVEPYOD VALKOD; (Movadeg 9)

v) Koatd ™ didpketo molag nuépoag Ba €xel amopeivel mocdTTa padlevepyoD VALKOD pikpdTepT omtd 1gr;
(Movdadeg 8)
e OM0L T EPOTNLLOTA, VO OLTIOAOYTCETE TNV OTAVTIOT GOG.
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Oépa 40

15269.210 Topokdto oynuo SiveTat 1 Ypoeiky Tapactact] (og cuvaptnong f dmhod tomov.

1

ET z 18 A -8 [ ne 1 i) z )

a) Av givarl yvooTtod OTL 1 YPOQIKT TOPAGTUCT AVTICTOEL 08 o, akpPdS 0o TIG TAPOUKATMO GUVOPTHOELS
va eMAEEETE TTO10G lval 0 TOTTOC TG cuvdptnong f.
e’ ,x<0 .
B. f(x)= (Movédeg 8)

A. f(x)z{ . g
e ,x20 e ,x2>0

P) Na Bpeite ) povotovia Kot TV HEYIOTN TN TNG. (Movaodeg 5)
v) Na Bpette, yio 116 d16popeg TYHEG TOL a, To TANH0G TV KovaV onpeimv g Ypapikng mapdotacng C;

e ,x<0

g fpe v evbeio y=0, aeR. (Movaddeg 7)
0) No aitiohoynoete yati to povadikd Koo onpeio g ypaikrg mtapdotacng C,mc f pe v mopaforn

y=x"+1, x € R givar to onueio (0, 1). (Movddeg 5)

20854.Aivetan 1) ouvaptnon f(x)= e xeR.

a) Na arodeiéete 6T1 1 cvvaptnon f gival aptio. (Movaoeg 05)
P) No amodeibete 611 1 f mapovoidlel eddyioto yio x=0 kot va Ppebel n edyiotn T e,

(Movaodeg 05)
v) No mopoactoeTe Ypapikd Ty cuvaptnon f. (Movaoeg 10)

T T, , . : , .
d) Av g(x)=ocuvx, x € [—E,E} toTE va Ppeite To KOWE oNUEID TOV YPOPIKOV TAPAGTAGEDV TOV

ocuvoptioemy f kot g. (Movaoeg 05)

21471.Aiveton ) cuvaptnon f (x) =a-2" + By kdbe x € R xar a,f € R. H ypapik Topdotacn g

ocuvaptnong f diépyetor amd ta onueio A(1,3) kot B(2,13).

a) Na Bpeite tovg Tpaypatikods apBpovg o kot 3 . (Movadeg 7)
Ava=5xkufp=-7

B) No Bpeite to Koo onueio TG YPOQIKNG TapdcTacng T cuvaptnong f pe tov aéova y'y .

(Movddeg 4)
v) Na anodei&ete 6T1 | cvvdptnon f elvar yvnoiog adéovoa oto R . (Movadeg 7)
0) No Aoete v avicwon f (x) >4 -3, (Movddeg 7)

21448.0tav évag acBevic maipvel pio 0661 VOGS POPLAKOD TN XPOVIKN oTiyun t = 0, T6TE 0 0pYOUVIoCUOS
tov 10 petaPolrilel £To1 dote n TocdTNTA TOV T (t) (08 ME) va peidveTon PHETE omd t NUEPEC COUPMVA, LLE TN
ovvaptnon f (t) =q, -0, t>0, 6mov ot apduoi o, q, tvat xatdAinieg Oetikéc otabepéc.

a) No e&nynoete 1L mopiotdvel ) 6todepd q, 610 TAAIGLO TOV TPOPANUATOG KO VO ALTIOAOYNGETE Yot

woyoet0<a< 1. (Movaodeg 6)
B) Ynobétovpe todpa 6Tt piot nuépal LETE T AW TOV PAPUAKOL, T) TOGOTNTA TOL GTOV OPYOVIGHO TOV
060evong £YEl VTTOSITAOCIAOTEL.

i. Na anodeiéete 0T @ :% . (Movddeg 5)

ii. No petaeépete otnv KOAAO GG KoL VO GUUTANPMGETE TOV TOPUKATO TIVOKO TIL®V TG suvaptnong f,
ekppalovtog Tig Tipég £ (t) mg cuvapTnon TG apy KNG TS q, - (Movddeg 4)
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S qa

=

ta |

v) YmoBétovpe tdpa 0TLo = 5 Kot OTL 1] TOGOTNTA TOL POPLAKOV TOV TAPAUEVEL GTOV OPYUVIGLO GTO

TéAOG NG 4Nc Nuépag etvan 25 mg.

i. Na vtoloyicete Tnv mocdtTa TG 06GNG TOL TNPE 0 acHevnc. (Movddeg 5)
ii. Na oyedidoete T ypa@ikn mapdotocn g ocvuvaptnong f oto didotnua [0,6] . (Movddeg 5)
21444.Aivovton ot cuvaptioelg f,g: R - R — pe tomoug f(x) =4" ko g(x) =2" —i .

a) No arodei&ete OTL O1 YPOUQIKEG TOPOGTAGELG TV GLVOPTNoE®V T Kot g £xouv akpPag Eva Koo
onueio A , Tov omoiov va Bpeite TIg GUVTETUYUEVEG. (Movddeg 9)
P) Na amodeilete 0TI 1| Ypopikn Tapdotact TG cvvdptnong f Bpicketon mévw amd T Ypagikn
TopAcTUCT TG g , 1e e€aipeon To onpueio A . (Movdodeg 9)
v) No Tapoactioete Ypapikd Tig cuvapTioel; f Kot g 6To 1010 svoTnHa aEOVOV. (Movadeg 7)

X f > 0. (Movdadeg 07)

20689. a) Na Avbei n avicwon
X+

-2\
B) Aiveton n cuvépmon f(x)= [a—l) ,pue xeR.
o+

i. Na Bpebovv ot tipég Tov o € R, yua 116 omoieg i cvvaptnon f eivan kaddg opiopévr. (Movadeg 03)

ii. Toa moteg Tipég tov a € R 1 ovvaptnon f eivan yvnoimg ebivovco; (Movaoeg 10)
iii. No anodeiEete 611 dgv VILAPyOLV TIES TOL TTpaypatkoh apBuod a Yy TG omoieg | cuvdptnon f
elvar oTabepn. (Movaoeg 05)
®épa 3o
15023.Eoto pio cuvaptnon f pe medio opiopon 1o didotnua [—1,1] , 1 omoia elvon meptrTn Ko yvnoimg
@Bivovca.
0) Ao TIG TOPAKAT® YPAPIKES TOPACTAGELC LOVO [ pumopel va givar 1) ypaeikn topdotaon g f. Na
peite moa gival AITIOAOYDVTIOS TV OTAVINGT GO, (Movadeg 8)
1
0.5
5 -1 -05 0 05 1 1 -
-1
N5
Ixnpa a .
Ixnpa B
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05

05 1 1 4 6 4 2 0 2 4 6 8

ZXAuay - Ixnua &
P) No oyedidoete TN Ypopiky TopAGTICT TG GUVAPTNOTG g(x) f (X) (Movddeg 5)
7) No oyedidoete T ypagikn napdotact g cwvapmong h(x)=f(x - ) (Movédeg 5)
0) No oyedldoete T YpoQIKY TOPAGTACT TG GUVAPTNONG s(x) =¢" —1 «xonvo anodeiete (adyePpid 1

YPapiKa) 6t 1 e&icwon s(x) =f (X) &xetl povadikn Avon mn x =0. (Movddeg 7)
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AoyaprOuotn

Oépa 20

15687.Atveton | mapdotaon A =log, 3 +log, a —log, B Omov a, B Oetikol apdpoi.

@) No amodei&ete 0TL A = log, %‘.

B) Av y1a tovg apBpovc a, B woxdel 30 =16B , va Ppeite v Ty ™G Tapdotaocng A.

15816.Atvovtot or apiBpol a=In2, f=In4, y=1In8.
o) Na omodeilete 0TL 2 =a + 7.
B) No amodeifete 6t B+ v =5 .

15817.Atvovtar o1 apiBuoi a = In2 ko f = In3.
a) Na atttoroynoete yiouti 0 <o < .

P) No amodeibete o —a< 1.

Alvetan e=2.71.

20663. Aivetor o molvdvopo P(x)=(log,8)-x’ + (410g2 \/5) -x* —(4log,1)-x +1990.

o) No anodeiéete 61t log, 8 + 2log, V2 - log,1=4.
P) No vroroyicete To VTOAOITO TNG SLaipesNC P(X) : (X - 2) .

20710.Atvovton ot apiBpoi o =1log20 wat B =1og50. Na arodeiete o011
o) B+a=3.

B) n(B+a)>1.

7) 10° —10* =10-(B+a) .

Atveton otL € =2,71.

20711.Atvovton ot apBpoi a=log3 kot f=1log4.
a) Noa aittodoynoete yuoti 0<a <f .

P) No amodeiéete 6t1: i.f+a>1. (Movdideg 6)

21676. Av givar yvoot6 6Tt In4 =1,386 kot In5=1,609 tote:
a) Na vmoAoyicete v Tiun g mopdotacng A = lng - lni .
e

B) Me ) BoniBsta ¢ 16dTTag 80 =54 vo amodsifete 6Tt In80 = 4,381 .

21858. Atvetou n mapdotaon A =2log5+2log?2.

a) Na amodeitete 6t1 A=2.

B) Na Bpedei 1) Tiun Tov A yio tv omoia 1oydeL 61t e = A .

v) I'a v T T0v A oL BpriKate 6T0 EpATNUA B), Vo amodei&ete 6Tt InA < 0.

ii.In2X <0 .

(Movaodeg 13)

(Movaodeg 12)

(Movaodeg 12)
(Movaodeg 13)

(Movaodeg 12)
(Movaoeg 13)

(Movaoeg 15)
(Movaoeg 10)

(Movéodeg 7)
(Movadeg 6)
(Movaodeg 12)

(Movaodeg 12)

(Movddeg 7)

(Movaoeg 12)

(Movaodeg 13)

(Movadeg 12)
(Movadeg 6)

(Movddeg 7)
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Oépa 40

15251.Atvetan to mohvdvopo P(x)=2x" —9x” +(a—2)x —6 1o omoto £xet mapéyovra to x —1.
a) Na Bpeite tov apBuod a . (Movdideg 6)
B) o a =15
i. vo Kdvete 1 dlaipeon P(x) : (x2 -3x+ 2) KOl VO, YPAWYETE TNV TOVTOTNTA TS SL0UPEST|G.

(Movadeg 6)
ii. av P(x)= (x2 -3x+ 2)(2X —3) va Moete ™y avicwon P(x)<0. (Movédeg 7)
iii. va amodei&ete 011 P(ln 2) <0. (Movdideg 6)

15474.Atveton n modvwvopkn cvvaptnon P(x)=e"x’ +4x Inve+2.

) No Seifete 6T P(x)=ex’ +2x° +2. (Movédeg 5)

P) No Bpeite T1g TETUNUEVEG TOV GNUEIOV TOUNG TNG YPAPIKNG TAPACTOCTG TS TOAVMVULIKNG GUVAPTNOTG
P(X) pe v evbeia e: y=ex+4. (Movadodeg 8)

v) Na Bpeite ta S10GTHLATO TOV X TTOV 1] YPAPIKT TOPAGTOCT TNG TOAVMOVUULIKNAG GLVAPTNONG P(x) glvan

v amd v evbeio ety =ex+4 . (Movdideg 8)

8) Na. Bpeite 0 mpdonpo mg napéotacng P(e)—e’ —4. (Movédeg 4)

15591.Aivetar | cuvaptnon f(x) = ( * 5) .
o+

a) Na Bpeite tic Tiég Tov a € R, yuo t1g omoieg  cvuvaptnon f eivor ekBetikn ko opiletar 6Toug
TPOLYLLOTIKOVG ap1OovC. (Movadeg 8)
P) No Bpeite Tig Tipég Tov , o € R, yia 115 omoieg n cuvaptnon f etvan yvnoiog avéovoa. (Movdadeg 8)
v) I'a ™ peyoddtepn Ty o0 o€ Z  yia v omoia | cuvaptnon f eivan yvnoiong avéovoa exBeTikn e
Baon axéporo apBpo, va Mcete v e&icoon: f(x)+f(x+1)=14. (Movédeg 9)

15822.Aiveton To molv®dVLpO P(X) =ax’ +Bx* +x, 0,peZ kar 0.# 0 10 0moi0 TO 0MOi0 EXEL 3 AKEPAIEG
pilec drapopeTikég avd dVO.

) Na Bpeite Tig axépaieg piteg Tov P(x). (Movédeg 7)
P) No amodei&ete 6t o= -1 ko = 0. (Movdideg 6)
Y Mea=-1xup=0,

i. vo Moete my avicwon P(x)>0. (Movédeg 6)
ii. va amodeifete OT1 P(log J10 ) >0. (Movadeg 6)

15823.Eva moAvdvopo P(X) Srapovdpevo e 1o ToAvdVVpO 4x” —1 §ivel ko 3x —2 Ko

vorowmo 1.
) Na Mooete my ekicoon P(x)=1. (Movédec 10)
P) No amodeilete 611 P(logS) #1. (Movaoeg 10)
7) No amodeifete 6T n ekiomon P(x)=0 éxet plo tovdyiotov pila oto Sibompa (-1,0).
(Movaodeg 5)
18110. o)
i. Na Avoete v ekicoon X(eX - 1) =0. (Movédeg 03)

ii. No Bpebei yia Tig dtdpopeg TYéG Tov X € R TO TPOGTLO TOV YIVOUEVOL x(eX - 1) . (Movddeg 06)

B) Aiveton n cuvépmon f(x) =, lx(e" —1) .
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i.  No Bpebei to medio opiopov ¢ suvdptnong f . (Movaoeg 05)
ii.  Novmoroyioete g Tyiég £(0),f(In2) xon f(-In2). (Movédec 06)
ili. No egetdoete av etvar ahntng 1 YevdNg 0 TAPAKAT® IGYVPIGUAC: « 1] GLVAPTNON
f (x) =, lx(e" - 1) glvarl yynoimg povotovn 6to medio opiopov e». Na. S1KaloAoynoeTE TNV
OmAVTNON OO, (Movaoeg 05)

18235.210 duthavo oynpa divetol 1 yYpopikn
napdotaon C; g cvvdptnong
f(X)=|eX -1, xeR.

a) Na ypayete Tov TOTTO NG Y0pi¢ T0 cOUPOAO NG
OmOALTNG TIUNG KO VO, TEPLYPAYETE TS OVTH
UTopel va TPOKOYEL amod TN YVOGTY YPOPIKN
napbotaon g g(x)=¢*, x eR.

(Movaoeg 7)
B) Me 1 Ponbeia TG Ypopikng mopdcTaonc, 1 LUE -1
OTOLOVONTOTE AAAO TPOTO, VO, GUUTEPAVETE TN
povotovia Kot tnv eAdyiotn Ty g f. (Movaodeg 6)

Y) Na Moete my e&iowon f(x) :% ) (Movéddeg 5)

0) Na PBpeite, yia Tig S14opeg TYWEG TOV 0, TO TANHOC TOV KoMV GNUEI®V TNG YPAUPIKNG TNG TOPAOTACTS
C; ne v evbeilo y =a. (Movdoeg 7)

18429. H povéoda pétpnong g £viacng Tov nyov givar o Eva Watt avd TeTpaymvikd HETpo (1 w/ mz) . 210

avOpodmvo avti, 1 eAdyiot éviacn mov yivetar avrnmt eivar 1077 w/m”. Ta vo LETPHGOVLE TNV
o1afun g évtaong evog Nyov, ypnotponotovpe v KAipaka Decibel (Db). To eninedo g 61d0ung o€ Db

I
dtveton amd ) oyéon D=10-log (I_J omov I, n eddyiot aviiknm évraon kot I n évtacn tov fyov.

a) Na Bpeite 1o eninedo twv Db mov mopdyetl évo poyntikod aepockdgog, av yvopilovpe 0Tt 1 £VTacn Tov

Mov Tov fvar 100 w/m” . (Movadeg 8)
B) Na amodeitete 6T1 pua avénon tov emmédov otabung onotovdnmote Nyov Katd 20 Db avtictolyel g Mxo
évtaong 100 popéc peyaldtepng. (Movadeg 10)

v) To 6p1o mdvov Tov avBpdTIVoL avTod Ady® Evtaomg fyov eivar 120 Db. H ékfBeon oe fyovg mave and
120 Db pmopei va odnynoet oe mpofAnpata axong 1 kdewon. Ilow elvar n avtictoyn évioaon nyov oto
6p10 TOL TOVOUL Y10, ToV AvOpWTO; (Movdoeg 7)

18434.0 Nopog tov Bouguert-Lambert otn owtopetpio, Aéet 611 1 évtaon I puog axtivoforiog (MAtakd
QOC, OKTIVEC X, K.AT.) TOL EIGYMPEL KOTAKOPLQA G £Va dLopavEG LEGO (VepO Auvav, Baidoong, YOO,
KAL) LELOVETOL EKOETIKA, ATOPPOPOVUEVT OO TO PHEGO, GLVAPTNOEL TOL PdbBovug (Ttéyovg) h Tov pécov,
cOpeoVo, e T ovvaptnon I=1,-e™ , 6mov A > 0 ctabepd kau I, n apyn évraon.
a) Na e&etdoete av vapyel kamoto Pdbog h oto omoio N évtaon g axtivoPforiog va givar pndév.
(Movdoeg 3)
B) TvopiCovpe 6Tt yio koBapd vepd Bordoonc eivar A=1,4m™" (to m maploTdvel pétpa) Kot OTt pio
OUYKEKPLUEVT LOPOT| PLTIKNG (oM dev pmopet va vidpet, 6tav 1 £VTacT TOL NAOKOD pMTOG Yivel

ppdtep” 1 iom omd To % g apyikng évraong. Na Bpeite yio moleg Tipég tov faboug h cvpPaivel avto.

(Atveton 671 In2=10,7) (Movéodeg 12)
v) Ze kdmoto dAro dropavec péEco, yvmpilovpe 6t og fdBoc 10m 1 évraom uag axtivofoliog perdvetal
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070 Wo0 NG £vTaong TG apykne aktvoBolriag. Na amodeite 6Tl 6TV GLYKEKPILEVT] KATAGTOON 10YVEL
h

I=1, 20, (Movaoeg 10)

18437.Eva and ta emPAntikoétepa pvnpueio
ToV KOGLOL givan 1 ayida Gateway Arch
otnv noAn Saint-Louis tov H.IT.A.
OewpdVTAG KATAAANLO cHoTNO
GUVIETAYUEVOV, OTTOG GTO TAPUKAT®
oxnua, 1 pdooyn g ayidog
npoceyyiletal amd T YpoPIKn TopAcTaoT
NG GLVAPTNONG:

f(x) =—192[e100 +e1°°}+576,

pe £(x)>0, 6mov ot apbpol x,f(x) perpodvrar oe pétpa (m).

(H ypagikn Tapdotacn piag T€Tol0g cuvaptTnong AEYEToL 0AVGOEONG KOUTOAN).

a) Na amodeiEete 6t1 T0 péytoto vyog OK e ayidag eivar 192 m. (Movadeg 7)

B) No Bpeite v teTumpuévn Tov onueiov A 6to omoio 1 KopmOAn Téuvel Tov Betikd nua&ova Ox. Alvetal

ot In ( 3 +2\/§J =0,96. (Movaodeg 13)
v) Av yvopilovue 6t1 To onueia A ko B €yovv avtifeteg tetunpéveg, va amodeiete 6T1 o TAGTOC AB g
ayidag etvan ico pe 1o péyioto Hyog g OK. (Movadeg 5)
18863. Aivovtat ot cuvaptoes: ¢(xX) =Jx,x20, f(x)=vx-1,x21 ko g(x)= x+1 ,xeR

a) Na Bpeite ta kowd onpeio ToV YpoeIK@V TopacTtdcemy TV cuvaptioeny f kat g. (Movadeg 08)
B) Xt0 mapokdTm oynue Svetal 1 YPOQIKN TopAGTOoT] TG GLVAPTNONG ©.
¥

c,

1 [ (s} 1 2 3 4 L] 8 7 8

1

i. Me m Ponbewa g Ypoekhg TapdoTaoNg TNG CLVAPTNONG @, VO GYEOICETE TNV YPUPIKN

TOPACTOCT THG cvuvaptnong f. (Movaoeg 02)
ii. Xto 1010 cVvoTNUO CLVTETOYUEVOVY, VO GYXEOAGETE KAL TNV YPOPIKN TAPAGTAGT| THG CLVAPTNONG g.
(Movaodeg 04)
v) Me 1 Borfeia Tov oyNUATOG ) [LE OTO10VONTTOTE AAAO TPOTO, VO peite TO SIAGTNIO GTO 0010 1] YPAPIKN
nopdotoon g f Bpioketol Tave amd Ty Ypoeiky TapdcTacT TG 8. (Movadeg 06)
0) No amodeifete 61t /In10—1 > Lt ;nIO . (Movéwoeg 05)

20657.Z0ppova pe tov vopo yoéng tov Nevtova, 1 Oepuokpacio 0, oe fabuovg Kedciov, evidg
OVTIKELUEVOD LELMVETOL LE TV TAPO0 TOV YPOVOV t, GE AENTA, COLLPMOVO LE TI GCLVAPTNON

0(t)=T+(0,—T)e", omov k o otobepd pek <0, 6, n apykn Beppokpacio Tov aviikeévov, evd T
gtvan 1 otobepn Beppoxpacio Tov tepiPdiroviog pésa oto omoio tomobeteitan To avtikeipevo, pe 0, > T.
"Eva avtikeipevo €xet Ogppaviei otoug 100° € kot 61N GUVEXELX APNVETOL VO, KPLDOEL GE EVOL SOUATIO UE
otabepn Oeppoxpacio 30° C . T'vopilovue 0Tt 5 Aentd petd v TomobETnon ToV AVTIKEWEVOL 6TO
dmuatio, n Beppokpacio Tov aviikelpévov givar 80°C.
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a) Na amodeitete 6t k =-0,0672 . (Movadeg 9)
t
5
B) No amodei&ete 611 0(t) =30+70- [%) . (Movdideg 8)
v) No Bpeite, e Tpocéyyion eK0TooToL, TN Bepokpacio Tov avTiKeWEVOL HETd and 1 dpa kot 40 AemTd.
(Movdioeg 8)
5 5 10
Atvetar 6Tt In (7] =-0,336 (mpoceyyloTIKA) Kot (7] =0,034.
20669.a) Aivetor 1 cuvaptnon f(x) =~/x>+1-x pe nedio opiopod 10 R.
iii. No armodeifere 6Tt Vx* +1-x >0, y1a ke x € (—0,0). (Movadeg 03)
iv. No Ppeite ta Stuotqpato oto omoio 1 ypapikn tapdctacn g f Ppioketal mivo and tov dEova
X'X . (Movédeg 09)
B) Aiveton m cvvaptnon g(x) = ln(\/ x> +1+ X) , ue medio optopov 0 R.
i. No oamodeifere 6Tt g(—x)+g(x)=0, yiakébe x eR. (Movéidec 09)

iil. No amodeifete 1L M VPO TapdoTOOT) TG GCLVAPTNONG & EXEL KEVTIPO GLUUETPIOG TV 0pYN
TV aEovov O. (Movaoeg 04)

20845.Atvetou ) cuvapton f, e f(x) =e", k>0.
) Na anodei&ete ot £(1)—£(0)=£(0)—f(-1). ote wydern
160TNTA; (Movadeg 08)
P) Na amodeitete 6TL ov k > 0 1 f elvar yvnoiog av&ovoa oto medio
OPLGLLOV TNG. (Movaoeg 07)
)

i. No Bpeite yio moteg Tipég Tov X oyvst: e > 2e*.

(Movaoeg 05)

ii. Xpnowonouwvtog To TopakdT® YL, VO OVTIGTOYICETE TIG
C,,C, ue 115 Ypupikég TapUCTAGELS TMV CLVOPTHGEMY
p(x)=2¢" xon k(x)=e*.

[Toteg elvat o1 CLVTETAYUEVEG TOV KOLVOD TOLG OMLEIOL A;
(Movaoeg 05)

20847. Av I givan 1) évtaon Tov 1xov (6e W/m? - Watt avd TeTpoyovikd péTpo), TOTe 1 ovticToym
nyootddun D (cg vrecyumér) diveton amod tov tomo: D=10- log(IO12 . I)

2TOV TOPOKAT® TIVOKO QOIVOVTOL KOTOL! YOPOKTNPICTIKG TOPUdELYLOTO YOSTAOUNC.

‘Oplo akong 0 vreowuméd
Opadopa GUAAWY 10 vreoumeld
ZuvnOng Yibupog 20 vreowuméd
AB6puBo autokivnto 50 vreoiuméd
Zuvnong ophia 65 vieaiuméld
KukAodoprokr kivnon 80 vreaiuméld

A€POGUUTILECTAG (KOUMPEGEP)

; : 90 vreouméd
o€ anootaon 3 HETPWV
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‘Oplo movou 120 vreoiuméld

AgpliwBolpevo 140 vreoiumél
a) Na Bpeite tnv £viacn Tov fxov mov dnpovpyei 1o Opoicua Tov GOAA®V. (Movadeg 08)
B) Av 1 évtoon tov fyov g pia pok cuvaviia eivor 1 W/m? vo edéyéete av n nyootddun otny omoia
extiBeton to kowvd ayyilel To 6pto Tov THVOUL. (Movaoeg 07)

v) Av SITAAGIAGOVLE TNV EVTACT) TOL EVICYLTI EVOC OTEPEOPDVIKOD GUGTNUOTOC, TOTE VO VTTOAOYICETE
woGa vieoumér O avéndel  otabun tov e&gpyodouevou Nyov. (Aivetar 6tilog 2 = 0,3).  (Movadeg 10)

®épa 3o

15392.210 dumhavo oynpo 6ivovtal ot Ypaptkes 1
TOPOCTAGELG TOV GuvapTHoemy (x) =2% ko1
g(x)=5"", x e R. Mia evbeio mapdAAnin mpog
Tov a&ova X'x Téuvel Tov aova y'y oto onueio
1
o) :

a) Na Bpeite Tig cuvtetaypéveg Tov onpeiov A

kot B. Q) g(x)

(Movaodeg 8)
B) No Bpeite v teTpumpévn tov onueiov X. H B

(Movdadeg 10) =
v) Av elvan X, X5 OL TETUNHLEVEG TV onpeiwv B, = \
2 avtiotowya, vo, amodeitete Otl
Xp —Xy =log20 (Movadeg 7)

AoyaplOpuikn covaptnoc
Oépa 20

15093.Aivetor 1 cuvaptnon f(X) = log(lOX - 1) .
a) Na arodei&ete 6TL T TEIO OPIGUOV TNG GLVAPTNONG EIVaL TO SIAGTNUA (O, +oo). (Movddeg 5)
B) Na Bpeite to dtdotnpa 6T0 0mOi0 1 YpaPiKi Topdctact e cuvaptnong f Bpicketor tdve and Tov
a&ova x'X. (Movéodeg 7)
¥) No amodeifete ot f(x)+x = 1og(102" -10* ), x>0. (Movédeg 7)
0) No Bpeite TIg GLVTETAYUEVES TOV LOVASTKOD KOWVOU GNUEIOD TNG YPOUPIKNG TapdoTaong TG f ot g
evbelog y=—x. (Movéodeg 6)

15267.Atvetor 1 e€icmon log(x2 + 1) =1+log3-1logb.

a) Na arodeiéete 6T 1 elomaon ypapeTon log(x2 + 1) =log5. (Movdoeg 12)
P) No Aoete v e&icwon. (Movadoeg 13)
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15393.Z10 dumhavd oynua divovtal ot Ypapikes :
TapPAcTAcE; TOV cuvaptioeny f(x)=2",xeR

Kot 600 dAAoV cuvaptioev g(x) Kot h(x), x e R

OV TPOEKVLYAV OO LETATOTIGELS TNG YPAPIKNG

napactaong g f(x).

a) Na e&nynoete pe t1 €id0vg PeTatomicelg

TPOEKLYOV O YPAPIKEG TOPACTAGELS TOV g(X) Kol

h(x) and ™V ypagwn topdotoon g f(X) .

(Movdideg 8) M
B) Na ypdwete To0g TOTOVE TOV GVVAPTNGEDV g(X) :

kat h(x). (Movéideg 8) /
v) Na Bpeite tnv teTpunuévn tov onueiov A g —__—

—

YPAPIKNG Tapdotaong e f Tov omoiov n
TeTaypévn tvon 16.

15675.Atveton n cvvéptnon f(x)= ln(eX - 1) .

a) Na Bpeite to nedio opiopov g f.
B) No Aboete v ebiowon f(x)=0.

15808.Aivetar 1 cuvaptnon f(x) = ln(x + 2) . 3
a) Na Bpeite 1o medio optopov g f.

(Movdodeg 7)
P) No Bpeite to onpeio TOUNG TS YPOPIKNG 4
napactaong g f e tov d&ova x'x .

(Movéoeg 8)

(Movadeg 9)

(Movdoeg 10)
(Movéodeg 15)

v) Xt0 dumhovd Gynpo SIVETOL 1] YPOPIKT TOPAGTACN
mg ouvépmong g(x)=Inx.

No petapépete oTNY KOO GO TO GYNLLOL KoL VoL 2
Kopatete ™ ypaeih mapdotaon g £(x)=In(x+2)
petatonifovtog KatdAAnAa TNV YPUEIKN TOPACTICN
meg.

(Movéodeg 10)

17318.Aivetar | cuvaptnon f(x) = ]11()(2 —-2x+ 3), xeR.
a) Na Bpeite o f(3) .

B) No 8eicete 6nt In3+3In2—f(3)=1n4.

¥) No AMooete v e&iowon f(x)=1In4.

20635. Atvetou n cvvaptnon f(x)=In(x+1).
a) Na Bpeite to nedio opiopov g,

P) Na e&etdoete av 1 ypaikn g Tapdotact diépyetor amod to onueio O(0, 0).

v) No Aoete v e€lowon f(x)=2.

20692. Aiveton n suvépmon f(x)=logx ,x>0.
) No voAoyicete Tovg apbpovg (100), f (\/E ) .
B) T x >1, va emhdoete my eklowon f(x+1)+f(x—1)=logl0—log5.

20851.Atvovton o1 mopactioeic: A =2log6 —logl2 xor B=1log5 +1log?2
a) Na amodeitete 6t1 A =log3 ka1 B=1.

(Movdodeg 5)
(Movadeg 7)
(Movaodeg 13)

(Movdoeg 7)
(Movddeg 8)
(Movaoeg 10)

(Movaodeg 12)
(Movaoeg 13)

(Movaoeg 12)
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P) No amodeitete 611 A<B. (Movaoeg 05)
v) Na Avoete v avicwon logx <1. (Movaoeg 08)

21174. a) Na Bpeite yio moteg Tipég Tov x € R opileton n e€lowon:
log(x +1)=—log2—log(1-x) (1)
(Movaoeg 10)

B) No Aboete v e&iowon log(x +1) = log% —log(1—x) . (Movédeg 15)

21449. Aivetonn cuvépmon f(x)=In(x+1).

a) Na Bpeite to nedio opiopov g cvvdptmong f. (Movddeg 8)

B) Na Bpeite ta onpeio Toung (av vdpyovv) TG YPAPIKNS Tapdotacng g ocuvaptnong f Le toug dEoveg
X'XKUy'y. (Movaoeg 10)
v) No mopoactoete ypapikd ) cvvaptnon f petatonifovrog KatdAAnio T ypaeikn Tapdotac
mey=Inx. (Movadeg 7)

21450.Atvovtat ot suvapthicelg £(x)= ln(x2 + 4) kot g(x)=Inx+In4.

a) Na Bpeite Ta media 0piopov towv cvvaptioewny f kol g . (Movaodeg 12)
B) No Aoete v e&icwon f (X) = g(x) . (Movaodeg 13)
21472.0) Na Moete v e&iowon: In(x +1)=In(2x). (Movédec 13)
B) No Avcete v avicoon: ln(X + 1) > 1n(2x) . (Movaodeg 12)

21473.a) Na Bpeite T1¢ TIpéS TOL TPAyHaTikov aptfuov X yia Tig onoieg opileTat n mapdoToom
A=Inx+In(x+6). (Movédec 10)

B) No Aboete v ebiowon Inx +In(x+6)=In7. (Movédec 15)

21675.Aiveton 1) e€iowon log(x® +1)=1—log?2.
o) No omodei&ete 611 1 —-log2 =log5. (Movadeg 12)
B) No Moete v moparndve e&iocwon. (Movaodeg 13)

21952.Aiveton | mapdotaon A = lnx/g +10g</100 . Na omodeiéete 6t

o) A= % . (Movaodeg 12)
B) O<lnA<1. (Movadeg 13)

Atvetar e=2.71.

21953. Aivetoaw y tapdotacn A = e + 10255 Na anodeiete Ot

a) A=7. (Movadeg 12)

B) 0<logA<l. (Movadeg 13)
Oépa 40

15015.Aivetan T0 morvdvopo P(x)=x’ —x* —2x.

o) Na Moete my eicoon P(x)=0. (Movédeg 7)

B) Na Moete Ty eéicoon In’ x —In*x —2Inx =0. (Movddeg 8)

v) No Moete v avicwon In’ x —In*x —2Inx > 0. (Movédec 10)
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15021.Atveton 1 svvaptnon f(x)=

a) Na Bpeite to nedio opiopov g,

B) No amodeilete 0TI 1} Ypoapikn TG Tapdotacn £xel kévipo cvupetpiag to O(0,0).

x> +1

¥) No vrooyioete v mopdotaon f(In2)+f (ln%) )

8) No omodeifete ot f(nud) + f(nu(n + 9)) =0,y ké0s O eR.

15679.Atveton | mapdotaon A = ln(

, ] 0)
a) Na Adoete v aviocwon

2

X

e —

>0.

e —1

P) No Bpeite yio moieg Tipég ToL X opileton n Tapdotacn A.
v) No Adoete v e&iowon A =—In3.

15678.Atvetar To molvdvopo P(x)=—-x’—4x’ -x +6.

a) Na Avoete v avicwon P(X) <0.

(Movdodeg 5)
(Movéodeg 6)

(Movdadeg 7)

(Movédeg 7)

(Movddeg 8)

(Movddeg 8)
(Movadeg 9)

(Movadeg 10)

B) Ano to mopakdto oynuoTa, £va Lovo PUmopet vo avTioTol el oIV YPAQIKT TopdoTacT TNG

TOAVOVUUIKNG CUVAPTNONG P(x) . No Bpeite mo10 arti0A0yOVTOS TNV ATAVINGT GOG.

v) No anodeibete 6011 1) e&icwon P(x) =Inx &yel povadikn Avon v x =1.
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15690.Aiveton n cuvaptnon f(x)= %ln x*,x#0.

a) Na amodei&ete OTL 1 YPAPIKY TNG TAPAGTACT EIVOL CULLETPIKT OC TPOS TOV AZova Y’y .

(Movaodeg 5)
B) No amodei&ete 611 o kbe x > 0 1oy0vel T (X) =lnx. (Movddeg 6)
Y) No oyedidoste T ypagiki mapdotaocn g f(x)= %ln x*,x#0. (Movadeg 7)

0) No Bpeite Y10 TOIEC TWWES TOV X 1 YPOPIKT TNG TOPAoTAoT Eival KAT® amd Ty gvbeio y = 2.
(Movdoeg 7)
15694.2tv Aotpovopia, ot aoTEPES TUEIVOLOVVTOL OVAAOYOL LLE TV AQUTPOTNTO TOVG LE BAon TV oyéon

m—M =5log o/ (I) 6mov d 1 amdGTACT| TOL AGTEPO OO TOV TAPATIPNTH, M VAL TO QOIVOUEVO
néyeddc toug (to moéso Aapmpoi eaivovtar) kot M 1o amdivuto uéyeddc tove. To amdAvto péyeboc opileTon
va glvar to ovopevo péyebog og andotaon 10 parsec omd Tov mapoatnpny, 6TT0V 1 parsec gival 1 Lovada

nétpnong g amdotaong d kat 1wovtar pe 3,26 £ eotog = 30,9107 km .
a) [ mwoteg Tipéc g andotaonc d to owvouevo péyebog evoc aotépa eivat LkpOTePO 0d 10 oTdAVTO

néyebdc tov; (Movadeg 7)
B) ‘Evag aoctépag £xel pavopevo péyebog m = 1,157 kau Ppicketan o€ andotaon d = 100 parsec amd Evov
mapotnpnh. [loto eivar 1o amdivto puéyebog avtod Tov aoTépa; (Movddeg 6)
v) No emdvoete v oyéon (Dwg mpog d. (Movaodeg 7)

0) O aotépog Betelgeuse €xel pavopevo péyebog 0,46 ko omdéAvto péyedoc — 5,14. Ilow etvar n

amdGTAGY TOL amd ToV TopaTPNT; Atveton 6t X10> =131, (Movédeg 5)

16001.Aivovtor ot cuvaptiiosig f(x)=vxInx kot g(x)=+Inx .

a) Na Bpeite Ta tedia 0piopov ToLG,. (Movddeg 4) 2
B) No artiohoynoete yati n ypapikn topactacn g f eivatl and
YPOQIKN TOPACTOCN TNG g Kol TIV®. (Movddeg 5) .
210 dumhavo oynpa dtveton 1 ypapikn tapdotaon g f.
v) i. Na Bpeite ) povotovia . (Movddeg 4) __a _
=1 a 1 2 2
ii. Na ovyxpivete Toug aptBuovg (gj Kot f (%j . (Movaodeg 5)
0) No oyedudoete Ty evbeion y =1—x ka1 va Ppeite ypapikd ™ Avon g e&icwong (X) =1-x.
(Movadeg 7)
18865. Alveton n cvvdaptnon f(x) = 1n|X| .
a) Na Bpeite to nedio opiopov g f. (Movaodeg 03)
B) No mpocdiopicete o €id0g TG CLUUETPIOG TG YPAPIKNG TapAcTacS TG f. (Movaoeg 06)
v) No KAveTe TN YpaQiKn TG TopAcTIoN. (Movadeg 06)

d) No omodeifete 0T1 n cvvaptnon E(x) = %(x —1)Inx , x €(0,1)U(1,+0) pmopei va meprypayet to

enpadov Tov tprydvov ABT, émov A(1,0),B(x,0) kon I'(x,Inx) . (Movédec 10)
, , 4* -1
21445.Aiveton ) ovvaptnon f(x)=log L
+
a) Na Bpeite 10 medio opiopod g cvvaptnong f . (Movadeg 7)
B) Na Mooete v ekicwon f(x)=log3—log7. (Movédeg 9)
v) No Adoete v avicoon f (X) >log3—-log7. (Movddeg 9)

21446.Avetar 1) suvapmon f(x)= ln(e" - 2) :
a) Na Bpeite to nedio opiopov g cvvdptmong f. (Movdoeg 7)
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B) No Aboete v ebiowon f(x)+x=3In2. (Movédeg 9)
¥) No Mooete v avicoon £(x)+x>3In2. (Movédec 9)

21447.Z¢ éva meipapo epyastnpiov, o aptBpuoc tov Baktnpiov divetol amd Tov TOTO P(t) =200e",

‘Onov t 0 ypdvoc 6e dpeg amd TNV apyn Tov Tepdpatog (t = 0). Xe pia dpa 0 aptduog Tov Paktnpiov oy
328. (Alvetan 611 In(1,64) = 0,5 kot In10 = 2,3)
a) Na Bpeite Tov apBpd tov Baktnpiov 6tav Eekivnoe 1o Teipopa. (Movaodeg 7)

) No. amodeiete 6tL ¢ = 1 . (Movddeg 9)
2

v) No Bpeite 10 ypovikd ddeTnie KoTd T0 070io 0 apliuds TV Paktnpiov gival peyaddtepog and 1o
OEKOMTAGC1I0 KOl LIKPOTEPOG OO TO EKATOVTOTAGGIO TNG APYIKNG TOV TIUNG. (Movdodeg 9)

21470.Muwo tocotnTa Q padievepyol vAKoD (o€ KIAG) Bdfetot Ko pe Ty Tapodo Tov ypovovu t (o€ £€Tn),
LEWDVETOL 0KOAOLOMVTAG TO VOUO TNG eKOETIKNG pETAPOANC Q(t) =Q,e" .I'vopitovpe 6t petd amd 5o
ypovia Exetl amopeivel To 1/3 g apytkng TOGOTNTOS Kot HETA amd TEGGEPQ XpOvia £xel amopeivel 1 KAd.

t
) Na deitete ot Q(t)=Q, [%} ) (Movédec 10)
B) Na Bpeite v apykn TocotnTo oL BdeTNnKe (Yot = 0). (Movdideg 6)

1
v) Na Bpeite petd and ndoa ypdvia n mocdtnTa ToL Ba ExEl amopeivet Ba glvar T KMd.  (Movéoeg 9)

21474.2¢ éva avorytd doyeio vapyovv 10 Aitpa evog vypov. To vypd e€atpileton €161 MOTE 0 GYKOG TOV
va peioveral katd 15% ava gfdopdda.

a) Na Bpeite v mocdTnTa TOL VYPOV TOL VIAPYEL 6TO dOYEL0 G6TO TEAOG TG 1MG KO GTO TEAOG TNG 2MG
gBoopadag. (Movaodeg 8)

B) O 6ykog V 100 VYpoD petd amod t efdopnddeg diveral amd T cuvapTON V(t) =V, -a' 6mov Vo kot o
otabepol mpaypatcol apBpoi. Na Bpeite tovg apBpots Vo kot o . (Movaodeg 8)

¥) Av 0 6yKOg ToV VYPOD HeTd and t eBSopddeg Sivetan and ™ oxgon V(t)=10-(0,85)", va Ppeite mote o

OYKOG TOV VYPOV TOV VTLAPYEL GTO SOYELO EIval LIKPOTEPOG OO TO LGSO TNG APYIKNG TOV TIUNG.
(Atvetan otu: 1og(0,5) = - 0,3 ko log(0,85) = - 0,07). (Movadeg 9)

21678. Hulwn evog padievepyod DAKOV AEUE TOV YpOVO OV AOLTEITOL Vi Vo, SloTacOel 1) puon amd tnv
apPYIKY] TOL TOGOTNTA, OdTE VO amopeivel to 50% and avt.
Av Q, etvor n apykn mocodTNTA EVOC padievepyoD VAIKOD, tdte 1 TocdTo Q(t) TOL amopévet t ypdvia

petd, diveton amd tov Tomo  Q(t) =Q e, 6mov ¢ eivon e otadepd Tov e€aptdtan amd T0 VAKO.

o) No amodei&ete 011 0 pdvog nulmng t' divetor and Tov oMo t' = _1n_2' (Movddeg 8)
c

To padioicoTomo Tov avOpoaka, avBpakag —14 €xet xpovo nulong 5730 ypodvio.

P) No amodei&ete 611 1 TocdHTTA TOV AvOpoka —14 Tov amouévet t xpovia Petd, divetor amd Tov TOTO
In2

Q(t)=Q,e 7 (Movédeg 8)

v) Katd v e&étaon evog 06To0 mov avakdivyoy ot ToAlatovioldyol damotdinke ot Exel anopeivel 6°

avtd 10 25% g mocoTTog ToL GvBpakag —14 mov mepieiye apywcd. Na Ppeite v nikia tov 06100.
(Movddeg 9)

21679.Eva (eotd poeMua T oTiyun mov oepPipete, oe Bepuokpacio tov mepiBdAloviog mov ival

T, =25°C, éye1 Oeppokpacio T, =73°C . H Beppokpacio tov porpatog petd ond t Aemtd divetan,
COUPOVA LLE TOV VOO YOENG Tov Nevtwva, omd TV cuvapTnon

T(t)=T, +ce™
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OTOL OOV ¢ , K KOTAAANAES oTtabepég ko t [0, 60]. Av
elval yvwotd 611 1 BEpoKpaCic TOV POPNUATOG UETA OO
10 Aemtd givon 61°C, toTE:

a) No amodeilete 611 ¢ =48.

TOH

60+

(Movaodeg 6)
B) Na Bpeite Tnv otobdepd k. *
(Pewpnote In0,75=-0,3).

(Movaodeg 8) i
H ypaown mapdotacn g cvvaptnong T(t) eaivetor oto
dmAavo Gy 301
v) Na Bpeite v Oeppokpocio Tov popnipatog 40 Aentd
1etd 1o oepPiptopa. (Osmpriote e =0,3). 20

(Movddeg 5)

0) Av BepnoovE OTL 0 KATAVOAWMTNG £XEL TNV aicOnon Tov o
{eotol O0TOv 1) Beplokpacio Tov poPIUATOS Elval

o

ueyorvtepn amd 40°C, va ortioloynoete, pe Pdomn

T T T T T
o 10 20 30 40 50

YPOAPIKN TOPACTAGCT] KOL TO OTOTEAEGLLO TOV EPMTILLOTOC ¥),
vl Tpw tepdoovv 40 AemTd 0 KATOVAA®TIG TOV POPNLATOG £xEL TV aicBnom 0Tt To poPM A dev gival
A éov (e0TO. (Movaodeg 6)

21680. Aivetar 1) suvapmon f(x)=(x—-1)Inx, x>0 ko n evbeio e:y =2x—-2.

1
0) Na amodeitete ot f(2)+1(4) = Ef (8). (Movdideg 8)
B) No cutroroynoete yati n ypoagikn napdotacn C, g f eivan and tov aEova x'x Kot Tavo.
(Movaodeg 8)
v) No Bpeite:
i. Ta kowé onpeio g C, pe v evbeia. (Movddeg 4)
ii. T moteg Tyég tov x N C; etvor kGtw amd v gvbeio. (Movddeg 5)
) ) e3x _ 8
21950.Aiveton n cvuvapon f(x)=In———.
e +4e* —12
3
a) Na arodeilete 6Tt To GUVOAO ADGEDV TNG AVICOGONG T 1012 >0 etvar to (—6,2) U (2,+x0).
o +40—
(Movaodeg 8)
P) No amodei&ete 611 T0 TEdio opiopod g f eivar o R — {ln 2} . (Movddeg 8)
v) Na Bpeite Ta Kowvéd onpeia g ypaeikng napdotaong g f kot tov d&ova xx". (Movadeg 9)
21954. Aiveton y mopéotaon A =In(Ine) +log(log10').
a) Na amodeiete Ot :
i. 10g10"° =10 (Movddeg 6) iil.LA=1. (Movddeg 6)
B) Na Abei i eéiowon log(x* +1)=A. (Movadeg 13)
Oépa 3o
15676.Atveton n cvvaptnon f(x)= ln(ex - 1) .
a) Na Bpeite 10 medio optopov g f. (Movaodeg 7)
B) No Bpeite ta onueio Toung g ypaeikng mapdctacng e f pe tov aova x'x. (Movddeg 8)

v) No Bpeite yio woteg TIHEG TOV X M YPOEIKN Tapdotaot tng f elvar kdtw amd tov x'x.  (Movadeg 10)
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