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image5.png
Oewpoupe o ouvdptaon f pe medio oplopol to Sidotnpa [-3,3]. H cuvaptnon f eivan
Gpria, yvnoiwg $bivousa oto Sdotpa [-3,0] kat yvnoiwg avouca oto Sidotnua [0,3].
a) Na anobeifete ot f(-1) < f(2).

(Movadbeg 6)
B) Na arodeifete 6t f(3)2 f(x) 2 f(0) yia kaBe x €[-3,3].

(Movadbeg 7)
y) Na anodeifete 6t n ouvdpmon f mapouctdlet EAAXLOTO Kat péyloTo Kat va Bpeite tg
BéoeLg peyiotou kat ehayiotou.

(Movadbeg 6)
8) Napakdtw Sivovral 4 oL, and Toug omoioug €vag HOVO UIopEL va givat o TUMOG TG

ouvdptnong f . Na em\EEETE TO OWOTO TUTIO AUTLOAOYWVTAG TV ATAVTNOH 0OG.

o f(xX)=N9-x"  B. f()=—9-X" yv. f(X)=Vx"=9 6. f(x)=—x"-9

(Movadbeg 6)
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Aivetain ouvédptnon f(x) = x* + kx — 1, pek € R.
a) Na Bpeite v tn tou k € Ry v omoia f(—x) = f(x), yia kdBe x € R.
(Movadeg 6)
B)rak =0,
i.  va bei§ete oL n ouvdptnon f eivat yvnoiwg $pBivouoa oto Staotnua (—o,0],

(Movabeg 6)
i.  va beiete ot f(x) = —1ya kdbe x € R,

(Movabeg 6)
iii.  vaPBpeite tax € Rywa ta omoia n ypadkn napactacn tng f Bpioketat katw and tov
agova x'x.

(Movadeg 7)




image96.png
‘Evag kohupBnTric Bpioketar ot Bdacoa, oto onpeio B oe andotacn 2 km ané
Kovwéepo onpeio A piag euBiypapng axtis. O TPoopLoWSE Tou eivat éva onpio K g
axtric, To onolo anéxet 4 km ané to A. H S1aBpop nov kavet elva n BM koAupméveag ot
6dAaooa pe otaBepri taxbtna 3km/h xat n MK tpéxoviag oty okt pe otaBepr
bt Skm/h.

TvwpiZoupie St n oxéon pETagH Tou SlaoTiuaTog S Mou Slavetar, TG TAXUTTS v KaL Tou

avtiotowou xpévou kivnong t, elvat v = Ea t= §

Av o onpeio M anéxewané to A anéotaon x km, tte:
) Na anodeifete 6t BM = VA + x2.
(Movébeg 5)
B) Na aroBeifete 61N ouvdpTIoN Nou ekdpAZEL Tov XpOVO Kivnan ¢ (o€ h) tou koAupBNTH
~ 5popéa wg npog Y andotaon x (g€ km) eivaun:
VEFRZ 4-x

+

W =— T

x€(0,4).

(Movaseg 10)
V) Na Bpeite ™ Béon Tou onuelou M TG axtric, £toL wote o xpévos TG Slabpopfs Tou
KohUwBNT - Spopéa va elvauS pes.

(Movébe 10)




image97.png
Aivetat to moAuwvupo P(x) =3x* —x* —x+2.

a) Na kd@vete t Swaipeon P(x):(x—1) katva ypayete v tautotnTa TG Staipeong.
(Movddeg 10)

B) Av P(x) = (x—1)(3x* +2x+1)+3 va Aoete v avicwon P(x)<3.

(Movddeg 15)




image98.png
a) Aivetai to moAudvupo P(x) = 2x3 + ax? + fx — 5, pex ER.
i, Av 0 ToAUGVULO éxel Mapdyovta To (x — 1) Kat To UMBAOUTO TG SLaipEsTiG TOU PE

(x — 2) sivat 1, va Seifete bt:

(Movéseg 6)
ii. NoSeifete sna = —9ka f = 12.
(Movéseg 5)
B) Na Bpeire 11 Tuég Tou x € R, yia TG omoieg N ypadi mapéotacn g ouvéptnong
P(x) = 2x* — 9x2 + 12x — 5 eivau kdw ané Tov GEova X'x.
(Movésec 10)
v) AV ypadukd napdotacn mg P(x) eivai n axéhouBn, va Bpeite Ta SaoTrpata povotoviag
e
(Movése 4)




image99.png
Aivetar to moAuGvupo P(x)=x"—2x" —x’ +ax+ f3, 6mou o, feR.
a) Na Bpeite Tg Tpég twv @, B, av givat yvwoto ot to P(x) Slapeital pe To MTOAUWVUHO
O(x)=x"=2x+1.
(Movadbeg 8)
B)naa=4,=-2
i. No kavete ™ Staipeon P(x): (f +5) katva ypadete NV TOUTdTNTA TNG SLaipeong.
(Movadbeg 8)
ii. Av P(x) = (x2 + 5)(x2 —2x—6)+14x+28 va Ayoete Ty efiowan P(x) =14(x+2).

(Movadbeg 9)




image100.png
Aivetaun ouvédptnon f(x) = x® —3x% + 2.
a) No anodeifete 6tLn f eivat dpuia.
(Movabeg 5)
B) Na Bpeite Ta onpeia Topi TG ypadikrig mapdotacns g ouvaptnong f Ke Tov dova x'x.
(Movdbeg 10)
y) £10 mapakdtw oxripa Sivetow n ypadkr napdotacn g f yia x < 0. Not GUMTANPWOETE Tn
ypadwi napdotacn g cuvdptnong f yua x > 0.

(Movabeg 4)
8) Me Baon Tt ypadiki mapdotacn g ouvaptnong f, va pocSLopiceTe ta Slaotpata ota
onoia n f givat yvnoiwg avgovoa kot ta Staothpata ota onoia N f eivat yvnoiwg pivouca.

(Movadeg 6)
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Aiveton To TOAUGVURO P(x) = X" +x° +2x+2.
a)
i. Na kdvete tn Staipeon Tou P(x) pe 10 (x+1) .
(Movadeg 8)
ii. Nat ypdpete v tavtotra mg Saipeong P(x):(x+1).
(Movadeg 5)
B)Av P(x)=(x+ l)(xZ + 2) , va ANooete tnv aviowon P(x)<0.

(Movabdeg 12)
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Aivetat To TOAUGVURO P(x) =2x° —x* +2x—1.
a) Na mapayovtonotjoete 10 P(x).

(Movdbeg 10)
B) Av P(x) = (2x—1)(x* +1) va Aboete TV aviowon P(x)>0.

(Movdébeg 15)
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Aivetaw 10 TOAUGVURO P(x) =x° +x* —x—1.
a) Na mapayovtonotioete 10 P(x).

(Movdéeg 10)
B) Av P(x) = (x+1)’ (x~1) va Aooete mv aviowon P(x)>0.

(Movadeg 15)
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Aivetaito moAutvupo P(x) = x3 + 2x - 3, x € R.
a) Na Bpeite to mnAiko kat o undAowuto g Saipeong tou P(x) pe to (x + 1) kat va
ypawete TNV tautdTnTa TNG Staipeong.

(Movdbdeg 13)
B) NaAvoete tnv efiowon P(x) +6 = 0.

(Movabdeg12)
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Aivetaw n ouvdptnon f(x) = x2 —4x +5,x €R.
) No 8ei€ete 6tun f ypadeta ot popdii f(x) = (x—2) +1.

(Movadeg 10)
B) Na avadépete pe moleg petatomioel; g y(x) = x2 npokUTeL n ypadukr mapdotacn tng
ouvdptnong f, TNV omoia KoL va XapdgeTe 0TO GUGTNHO CUVIETAYHEVWY TTOU akOAOUBEL.

(Movadeg 15)




image105.png
Aivetow To TOAU@VURO P(x) =X —T7x+6 .
a) Na Seiete 6TLT0 X —2 €ivan mapdyovrag tou P(x).

(Movabdeg 12)
B) Na Aboete tnv e€iowon P(x)=0.

(Movabeg 13)
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a) Na ypaupete T0 TOAUGVURO P[x|=2x>+x*~ X WG YIVOHEVO £VOG TIPWTOPBABHIOU Kalt EVOG
SeutepofaduLou TOAUWVULOU.

(Movdbdeg 10)
B) Na Aoete mv e€iowon P(x)=0.

(Movddeg 15)
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Atvetal T0 TOAUGVUHO P(X) =x* —x* —5x* + 7x—2.
a) Na arnodeiéete 6Tt 0 apBpodg 1 eivat pida Tou MOAUWVOHOU.

(Movadeg 10)
B) Na €eTdoeTe Qv TO TOAUWVUHO €XEL KAt GAAN aképata piga.

(Movadeg 15)




image108.png
‘Eval TOAUGVURO P(x) SlatpoUpevo pe to mohudvupo 2x—1 Sivel hiko x* =2 kau
undhouro 1.
a) Na Bpeite To moAuwvupo P(x).
(Movadeg 12)
B)Av P(x)=2x"—x"—4x+3
i. va amodeiete 0Tl 0 P(x) €xeL pila to 1 Kt ypAPETE TNV TQUTOTNTA TNG
Suaipeong P(x):(x—1).
(Movadeg 7)
ii. va Aboete tnv e€iowon P(x)=0.

(Movadeg 6)




image109.png
Aivetaw 10 MOAUGVURO P(x)=x° —4x* —x* +ax+ 3 TO Onoio SLALPOUMEVO HE TO
x> —4 SiveLumohouno 4x+1.
@) Na kavete ) Siaipeon P(x): (x> —4).
(Movadeg 7)
B) No Bpeite T1g TIHEG TwV & KaL 3.
(Movadeg 7)
y) Botwa =4 xat f=5. Av 10 mnAiko tng Slaipeong P(x): (,\rz —4) eivar 0
2(x)=x"~1, 161
i. va ypaete tnv tautémta g Staipeong P(x): (f —-4).
(Movadeg 4)
ii. va AUoete v aviowon P(x) <4x+1.

(Movadeg 7)




image110.png
H péon Beppokpaocia T (oe Babpol Kehoiou) otnv emddvela evog mAavrtn, HETA and x
EKATOMPOPL XpOVLa, £xel ekTiunOel 6TL elvan T (x) = x3 — 10x2 + 31x - 30.
) Arodeifte OTL 2 ekaToppUpLa Xpovia UETA, n péon Beppokpacia otov mMavitn Ba eivae

undév °C.
(Movadeg5)
B) Na Bpeite toug aptBpolg a, B,y pe @ < f < y WOTE va LOXVEL
Tx) = - o) - Hx -1
(Movdbeg 10)

y) OEwPOUNE OTL pLaL XPOVLIKN TIEPLOSOG MAYETWVWY GTOV TAAVATN EiVaL QUTH OTNV omoia n
uéon Beppokpacia Teivat cuvexws kdtw and undév °C . MoLeg xpovikEG EpLOSouG Ba éxoupe
TIAYETWVEG OTOV MAQVATN;

(Movdbeg 10)
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OewPOUE TO MOAUGWVUHO P(x) =2x* —5x* +4x* —5x+2.
a) Na arnodeigete ot

i. O apBudg 0 dev eivan pida Tou.

. .1, ; .
ii. Avo apBudg p eival pita Tou, TdTE Kat 0 aplBUOG — eivan eniong pila Tou.
p

(Movadeg 8)
B) Na Bpeite éva Betikd aképato apOpo mou va givat pifa tou.

(Movadeg 5)
y) Na Aboete v g§iowon P(x)=0.

(Movadeg 7)

8) N Avoete T aviowon P(x)<0.

(Movabdeg 5)




image112.png
Aivetaw n e€iowon x* —7x+6=0.
a) No e€etdoete av o aptOpdg 1 eival piga tng.
(Movadeg 5)
B) Me t BoriBeLa tou oxfpatog Horner r pe 6molo dAo tpomo BéAete, va PBpeite To mnAiko
¢ daipeong
(x* =7x+6):(x—1)

Ka va ypapeTe TNV TAUTOTNTA TNG EVKAELSELAG Slaipeong.

(Movadeg 10)
y) Na Aboete tnv efiowon x* —7x+6=0.

(Movadeg 10)
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To enBadév tou Tpyivou OAM mou BAETETE OTO mapaXdTW OXAMA eiva (o,uw):%

TETpaywvkés povdbes. H eubeia & eivat parttépievn otov kiKho OTO ONpEiD A.

) Na anoBeifete 6t yia T ywvia @ = AOM oxbel am:; O<o< %
(Movébec 08)

B) Not UnOAOYIGETE TOUG TPIYWVORETPIKOUS GPLBHOUS 7uue, Ve , opar TG ywviag

@=AOM nvmxﬁz|0<m<%.

(Movéseg 08)
V) Na Bpeite Ta onpeia toprg g ypadiic napdotaong g ouvaptnong

S (x) = qu*x — Snue - e+ Sovve kaLTou Gfova x'x, 6mou @ = AOM n ywvia Tou
TpoNyosEVoU EpwTTpaTOS Ka X € R .

(Movabeg 09)
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image7.png
Bivovtaw oL ouvaptioels 9(x) = —x2%,x € Rkat f(x) = —x2 +2x + L,x €R.
&) No anodeifete 61t f(x) = —(x — 1) + 2 yia k&Be x € R KoL 0T GUVEXELD, pE T

BoriBeLa TG YPAGIKIG TAPAGTAGNG TG CUVAPTNANG ¢, TOU $aiVETaL oTo MapaKdTw
OXfiHa, Va napacTAGETE ypadikd T ouvépTnan f.
1

(Movdiseg 10)

B) Me t BoriBeta TG ypadikrig tapdotacns tg cuvdptnong f va Bpeite:

i, Tabwotpata ota onola n ouvdptnon f elvat yvnoiwg povétovn.
(Movdseg 5)

ii.  To oAwd akpdtato TG f KaBig kot T Béon Tou.
(Movdseg 5)
ii.  To mARBog Twv piwv g egiowong f(x) = k, k < 2. Na aittoAoyAoeTe TV
andvtnon oag.

(Movdseg 5)




image115.png
Aivetat to ToOAUG@VURO P(X) = x* + 6x2 - 7.
a) Na Seiete Ot To moAuwvupo x-1 eivan tapdyovtag tou moAvwvipou P(x).

(Movadeg 5)
B) Na apayovtonoloeTe to moAuwvupo P(x) og moAuwvupa mpwtou fi Seutépou Babpou.

(Movabeg 8)

V)

i. Na Avoete tnv g§iowon P(x) = 0. (Movaébeg 5)
ii. Av oL apBpoi -1 kat 1 givaw ot pieg tng e€iowang P(x)=0, va Avoete tnv eficwaon
(2nux—1)4+6 (2nux—1)2—7 =0, ya xeR.
(Movabdeg 7)




image116.png
370 oxfpa daivovtal oL ypadkEG OPACTATELG TWV CUVOPTHOEWV
f(x) = x3 + 3x% — 4 kat g(x) = 4x -4 pe xeR.
a) Ano Tt ypadikr mapdotaon tng f, va Bpeite ta Staotripata povotoviag tng.
(Movdbeg 8)
B) Na AUoete ypadika kat alyeBpikd tnv e§iowon f(x) = g(x).
(Movabeg 10)

y) Na Bpeite aAyeBPIKA TIG TLLEG TOU X yLa TIG OTIOLEG N YPAdIKT) TApAoTacn TNG oUVAPTNONG

g elvat kdtw amnd ™ ypadkr mapdotacn g ouvdptnong f.

(Movadbeg 7)
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image118.png
/x, sravx=0

=[x, bravx <0

Aivovrat oL ouvaptricels g(x) kat h(x)=x’-x,xeR.

a)
i NoanoBeifete 6tn ouviptnon h eivat tepuTd.
(Movdbeg 03)
i, Na oupTAPWOETE To MapaxdTw X GOTE va napLoTaveL T ypaduki tapdotacn
e ouvaptnong h.
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image120.png
(Movabeg 04)

il Xwpis va xpnotoNoNioETE To Mapandvw oxfua, va Bpeite Ta onpeia TopA¢ ™G
YPaPLKIiG TAPAOTAGNG TNG GUVAPTNGNG h Ke Tov dfova x'x .

(Movabeg 08)




image121.png
B) AV X0 va anobeifete 6t: N ypadu napdotaon TG ouvdpTong g Bpioketat névw
ané v evBela £:y=x av ket pévo av n ypadu napdotaon g h Bploketal kitw ané
ov dover Xx .

(Movaseg 10)




image122.png
Aivetat To moAuGvupo P(x)=ax® +Bx’ —Bx+3,a, BeR. Av gival yvwotd ot éxel pila Tov
aplBpo 2, tote:

o) Na arnodeifete OTL TOUAGXLOTOV €vag CUVIEAEDTIG TOU SeV Elvat akéPaLog.

(Movabdeg 7)
Av eutdéov P(1)=0, toTe:
B) Na anobeifete 6Tt a=-3 koL = % .

(Movadeg 6)
y) Na AUoete Tnv aviowon P(x)<0.

(Movadeg 6)

8) N Avoete tnv e§iowon P(ouvx)=0.

(Movabdeg 6)




image123.png
Aivetau n e€iowon V2 - x+Vx+2=a,a e R. (1)

a) Na Bpeite igTipégtou X € R yia tig omoieg opidetat n e€iowon (1) .

(Movadeg 5)
B) Na AUoete my g€iowon (1) yia a=0.

(Movadeg 5)
Y) Na arnodeigete 6tL 1 cuvdpton g[x]:\/ﬁﬂ/m eivat aptia.

(Movadeg 5)

8) Na anobdeigete ot

i) Ma a=2+2 n e&iowon (1) éxel povadiky pia.

ii) M a#2+/2 av n e€iowon (1) éxet we pida Tov aptdué p € [— 2,2], TOTe Ba €xel W pila kat
Tov aplbud —p.

(Movadeg 10)




image124.png
Mia kuBur) SEEapevi A éxet akp He PAKoG X HETPa.

AV aunBel n pia pévo Sidotach TG katd pia povasa Ba petatpanel ot Sefauev B
oxfHatos opBoywviou naparhnhenineSou pe Tetpdywvn Bhon.

a) Na Bpeire T Stadopd A(X) Twy Sykwv Twy 500 SEETUEVAV WG GUVEPTNN TOU X.

(Movébe 4)
B) Av 0 bykog TG Se€apevric B elvat 36 kud pétpa va Bpeite:
i TigBl00TdoEL Ty BEEapEViY A Kt B.
(Movébec 9)
i Tn8wdopd twv dykwv AX).
(Movébe 4)

Y) AV erumhéov augnBet dMn pia Sidotacn e Se€apeviic B katd 2 povases, va Ppeite T
MKPOTEPN TU TOU X GIOTE 0 byKOG TG véag SEEayteviig I vt ivat TouAdxoTov 60 KUBIK
HétpaL.

(Movabec 8)
BonBntikd Sivoveal Ta oXHaTa Twv SEEapeviv A, B kat T
De€apevi A De€apevr B De€apevi T

%
X x+1 X+2




image8.png
310 Suthavo oxfpa paivetal n ypadir napdotacn C,
g ouvaptnong f(x)=x*, xeR.

a) Na Bpeite tov TUMO NG ouvdptnong ¢(x) TNg omoiag n
ypadikr mapdotacn nPokOTteL and v C, av v peTa-

TOTIOOUHE pia LOvAda, Tpog Ta mavw.

(Movdbeg 8)

B) Na oxedidoete tn ypadikr mapdotacn tng ¢(x).

(Movdbeg 8)
y) Me tn BoriBeta Tou oxrpatog, va Bpeite tn povotovia Kat ta akpotata e ¢(x) .

(Movabdeg 9)




image125.png
Mo ™ ywvia @ Tou Tapakatw oxXnUatog LoxUEL
Snudw — 8nutw — Tnuw + 6 = 0.

a) Na deiete oL nuw = g

(Movadbdeg 8)
B) Na Bpeite:
i. TNV TA ToU oVVW,
(Movddeg 6)
ii. TG ouvtETaypEVES Twy onpeiwv B, I' kat 4,
(Movadbeg 6)

iii. TO NuiTovo KaL To cuvnuiTovo Twv BeTikwv ywviiv AOB, AOT kat AOA.

(Movdbeg 5)
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3to Suthavd oxApa  Sivetar n  ypadikn
napdotaon pag ouvdptnong f:[0, +0) >R
a) Na Bpeite TV povotovia TG Kat TNV péyLotn
TR TG 4
(Movadeg 6)

1 1 1 .
B) Av f(z)=5, Kat 0<u<z<|3, va Bpeite 10 ! ° ! : N N

TPOONWO TOU ywopévou P =(2f(a)—1)(2f(B)-1) -

(Movddeg 10)
y) Eotw 6Tl n cuvaptnon tou TPoPAuaTog ivat n f(x):l—x/;, x>0. Na Bpeite Ta kowd
onueia e ypadikig tng mapdotacng pe Ty eubeia y=2x.

(Movabdeg 9)




image128.png
‘Eva Soxelo mepiéxeL uyps To omolo efampiiZetar Tto mapakdtw Sudypaupa daivetat
‘noobTTa Q, o€ Aitpa, ToU YPOD oL £XEL AMOUEIVEL OTO SOXEID META amd ¢ NuEpEC.

e

it

H N00GTTA TOL LYPO 0T SOXEID PEwbVETL EXBETIKG: KL PETG and ¢ épEC Sivetat and m

oxéon Q(t) = Qo2 ¢ € R, 610w Qo N XK} MOCBTTE TOU LYPOD.
) Me Baon o Sudypappa:
i va oupmhnpioete Tov mapaxdw mivaxa:

Xpbvo ¢ o€ nuépeq o[z ][4 6

Tooétta Q(¢) Tou Lypos o€ Altpat.

(Movébeg 5)
ii. va Bpeite T apxu noodtTa Qg 10U LYPOD,
(Movébeg 3)
iil. va Bpeite 10 Xp6vo MoU YPELGTETaL Yia va EEQTOTEL N Jor} TooGTTa ToU LYPOD TIoY
uniipxe T xpovir} oty ¢ = 0 oto Boyeio.
(Movébeg 5)
B) AV Qo = 8 ka1 Q(2) = 4, var Beifete Stic = 2.
(Movédec 7)
V) AV Q(8) = 8- 27%, var eifere 6T xpetddeTal va nepdaouy 500 npépes yia va efaxpiorel
o) oottt Q(£) Tou LYPOL MOV LTEPKEL OTO BoxE(o OnoLABATOTE XpoViKr] TV .
(Movabeg 5)




image129.png
1\
Aivetau n ouvaptnon f(x) = (;) .

. . 1% 1
) Not Aboete Ty e€lowon (;) =1

(Movéseg 12)

710 napadTw oo daiverat N ypadui tapdotacn TG f kat T euBEiag £y = 5.

B) No Bpeite o onpeto Toprig TG ypadikric mapdotacng g ouvdpTnonG f e TV eubeia &.
(Movaseg 05)

V) Not Bpeite yua oté TiéG Tou X N ypadud mapdotacn Tng cuvdptnons f Bploketal kdrw

ané my evbeia &.

(Movésbe 08)
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Aivetaw n ouvdptnon f pe f(x) = (?)".

a) Na BpeBolv ot Tpég Tou mpaypatikol aptBpou A ya Tig onoieg n f eivat ekBeTkr) cuvaptnon.

(Movdbeg 5)
B) MNa moteg TLpéG Tou A ou BPrKATE GTO TIPONYOUHEVO EPWTNHA N GUVAPTNON givat yvnoilwg
dBivouvoa;
(Movdbeg 7)
y)faA =0
i. Na oxediaoete T ypadiki mapdotacn g cuvdptnong f.
(Movdbeg 6)

ii. Na Aoete tnv efiowon f(x) + f(x + 1) = 6.

(Movdbeg 7)




image131.png
Aivetaun ouvaptnon f(x) = e, x e R.
a) No anobei§ete 6tun cuvaptnon f eivat dptia.
(Movdéeg 05)
B) Na amobeifete 6t n f mapouctdlet ehaxioto ya x = 0 kot va BpeBei n eAdyiotn Tr TNG.
(Movddeg 05)
y) Na napaotrioete ypadkd tnv cuvaptnon f.
(Movdéeg 10)

8) Av g(x) = gvvx, x € [—%]: e va Bpeite T KOWA onueia Twv ypadKmy

TIAPACTACEWV TWV CUVAPTACEWV f KAl g.

(Movaéeg 05)




image132.png
Eotw f:R—>R pa yvnoiwg povotovn ka mepirty ouvdptnon kat g(x)=e* —1,xeR . Avn
ypadwkr napdotaon C, g f Siépxetan and to onueio A(-1, 2), tote:
a) Na Bpeite to f(1) kat va anodeiete ot n f elvat yvnoiwg dbivouca.

(Movabeg 6)
B) Na anodeifete otun C, Siépxeta and 1o onpeio O(0, 0).

(Movabeg 6)
y) Na Bpeite to mpdonpo Twv TiHwv G cuvdptnong f kat va attloAoyoete yLati ot ypadkég
TILPOOTACELG TwV CUVAPTHCEWV f, g €xouv povadikd kowo onpeio to O.

(Movabdeg 7)
8)Eotw f(x)=—2x*. No Bpeite Tov TUMO TG ouvapTNong h Tng onoiag n ypadikr mapdotaon
TPOKUTTEL a6 TNV C; Qv TNV PETATOMIOOUHE 2 HOVASEG apLOTEPE KAt pia povada mdvw.

(Movabeg 6)




image133.png
Aivetat to onpeio A (1, %) TO OToi0 AVIKEL OTN YpadLkr Mapactacn piag suvaptnong f.
a) Av n ouvdptnon f eivaw n ekBetkr ouvaptnon a*, 0 < a < 1, va Ppeite 0 a.
(Movadeg 13)

=1
Baa=3,

i) va Bpeite tn povotovia g cuvdptnong f(x) = a*.
(Movadbeg 4)
ii) va ouykpivete Toug aptBpoig aZ, aV3.

(Movabdeg 8)




image134.png
H kapndAn mou aivetat oto napakdtw cdompa afbvwv SelxveL T et anboBean
€v6G pabdievepyol UAKOU G GUVAPTIION HE TO XPOVO. ELBIKGTERT, 0 OPILAVTIOS (Eovag
SNAGVELTOV XpOVO t € NépES (Tx. N 1" NHEPX QVTLOTOLXEL 0T0 XPOVIKG S1d0TNHA ad t = 0
éxpL t=1, n 2" nuépa oTo XPOVIKS SldoTNHA and t=1 péxpL t=2 KAL) Kat O

Kataképuog dEovas BMAGVEL TV ToodTTa Tou UAKOD OE ypapudpa (gr).

ar
8

~—

t
o -
o 1 2 H 1) 5 6

a) Néoa ypappdpia fitav n apxwr (t = 0) TooSTTa Tou Pastevepyoy UAKOU;

(Movédec 8)
B) Méon etvat n NUEwH (7 XPOVOS UNOBUTAGLAGHOG) TOU Pasdievepyoy UAKOU;

(Movédec 9)
V) Katé T BiépKela mols nNuépag Ba éxeL amOpElvEL OGGTNTA PABIEVEPYOY UAKOD
Jukpérepn ané 1gr;

(Movédec 8)

Te 6Aa T EpWTAATA, Ve ATLOAOYAGETE TV AMévInoi oag.




image9.png
10 TeTpdywvo ABMA ToU MapaKdTw oXfMaTog pe Theupd 2 cm, maipvoupe Ta
eowtepd onuela EZHO v mhevpav AB, BF, A, AA, aviiotoxa, Gote
EB=7I"=HA=OA = Ka OXUQTi{eTat 10 Tetpdywvo EZHO .

) Not expéoete v e EZ wg 6UvEPTNON TOU X KaL va BPELTE TG SUVATES TiéG

X
(Movasec 6)

B) Na amobeifete 6t o epBasov Tou Tetpayivou EZHO cuvaptrioer g meupds x
Sivetaw and T ouvdpmon E(x) =2(x—1)*+2 kat va Bpeite o nesio oplopod g

ot0 mhaioto 1ou MpoBAduaTos.
(Movasec 6)

y) Napaxdww Sivetar n ypadwr mapdotacn ™G ouvaptnong  g(x)=2x".

Metaronifovias v katéMnAa, va oxebidoete ™ ypadud mapdotacn TG
ouvaptnong E(x) kat pe Bon autr, va Bpeite o x £tot Gote o epBasév E(x) tou

EZHO va yivetat ehdxioto.
(Movabec 8)

5) TLoupnépacya mpokdreL yia ta onpela E,Z H,0 omv nepintwon ou to epBadéy

ov EZHO yivetau eAdxioto.

(Movabec 5)




image135.png
. -2
a) Na AuBei n aviowaon X2 >0.
x+1

(Movadbeg 07)

-2Y"
B) Aivetar n cuvdptnon f(x):(a—] ,HE xeR.
a+1

i.  NappebBouv oL tipég tou @ € R, yia tig omoieg n cuvdptnon f eivat KaAwg opLopévn.
(Movadbeg 03)
ii. Mo motegtpégtou € R n ouvdptnon f eivat yvnoiwg ¢pBivovoa;
(Movadbeg 10)
iii.  No arnodeifete OTL SV UMAPXOULV TLUEG TOU TPAYHATIKOU aplOpol & yla TIG OTtoieg n
ouvdptnon f eivat otabepny.

(Movadbeg 05)




image136.png
a) Nowa ané tg 5Vo kapndAes Cy (ouvexrs ypapurd) kat C; (Stakexoppévn ypappd) elvat n

vpadikr napdotacn g ouvaptnong f(x) = 2* kat mowa g ouvaptnong g(x) =

awmohoyioete Ty andvinor oag.

(Movébeg 12)

B) Nota ané g 8vo kapniAes C; (ouvexis vpapupur) kat Cy (Stakekoppévn ypappd) elvat n
ypaduki napdotacn TG ouviprnong ¢(x) = 4 kat mowa tg ouvéptnon Y(x) = 4 Na
awmohoyioete Ty andvinor oag.

il
ic
PG

(Movaseg 13)
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Aivovtat ot ouvaptioels f,g:R — R pe tomoug f(x) =4 kat g(x)=2" —% .

a) Na amodeifete OtL ot ypadikég MAPACTATELG TWV CUVOPTACEWY f Kat g €XOUV aKpLBWG éva

KOO ONpEio A, TOU OToiou va BPELTE TIG CUVTETOYUEVEG.
(Movadeg 9)

B) Na amodeifete ot n ypadwkr mapdotacn g cuvaptnong f Ppioketat mavw amd tn
ypabikr mapdotacn g g, He e§aipeon To onpeio A.

(Movadeg 9)
y) Na mapaoTioeTe ypadikd TG ouvaptioel f Kot g oTo i5Lo cuoTnpa agdvwy.

(Movadeg 7)




image138.png
0 napakdtw oxiua SvETal n ypagwi MapAOTAON WaG EKBETIKAG CUVAPTIONG f, UE

nelo opopod o abvoko B

a)

y=f(@)

. Me Baon TV ypadu TG napdotaon, va cupTANPACETE Tov Mapaxdtw mivaka by

g ouvdptnong f .

x

1

S

ii. Na Bpelte Tov tno tg exBetikiig ouvipTong f .

B) Na Adoere Ty e€lowon f(x) =32.

(Movdseg 10)

(Movébec 7)

(Movébec 8)




image139.png
Aivetal n ouvaptnon f(x)=a-2" + B yakdbe x € R kat a, B € R. H ypadikn napdotacn g
ouvdptnong f Siépxetat ano ta onpeia A(1,3) kat B(2,13).
a) Na Bpeite TOUG PAYHATIKOUG apLBPOUG a Kaw S
(Movabeg 7)
Ava=5«ka f=-7,
B) Na Bpeite To Koo onpeio TG ypadikig mapdotacns tng cuvdptnong f Ue tov dfova y'y.
(Movabeg 4)
y) Na anodeiete 6tLn ouvaptnon f eivan yvnoiwg av§ovoa oto R.
(Movabeg 7)
6) Na Aboete Ty aviowon f(x)>4"-3.

(Movabeg 7)




image140.png
Otav évag acBevic maipvet wua 5600 evés dapudroy T gpovik Ty =0, TétE o
OpYaVIoNS Tou To petaBoiZeL £Tat Gote N ToGGTNTE Tou /(f) (o€ ME) Va HEWIVETAL KET&
and 1 NéPES SORPWVEL HE T GUVEpTON
f)=q,-a", 120,

610U oL apiBjol. , g, eiva KaTdAAnAeG BETéS oTaBEpEc.
) Na e€nyrioete T napIOTAvEL N oTaBepd g, oto Ao Tou TPOBARATOS Kal v
amohoyfoete yuar toxdet 0<a <1.

(Movésec 6)
B) YroBétoupe Thpa 6L pia Nuépa HeTd T AN Tou bapidKou, N TOGETNTA TOU OTOV
0pYaVION6 Tou aoBevaUc éxet UToBUTaCLaoTeL.

. Na anobeteere 6t @ = %

(Movéses 5)
ii. Na petadépete oty KEMa 00S Kat va GUHTANPWGETE TOV TAPAKATW VKA TGV

G ouvaptnong £, ekdpaloveag TG TEG £ (1) WG oUVAPTNON TG APXIKAG TUAG ¢, -

(Movabe 4)
([o] 1]2[3]4[5]6
fO ]| %
2

1
¥) ¥ROBETOURE Tipa G = K@ 6TL N MOGSTATE T0U $EPAKOV TOU NAPAREVEL GTov

opyaviopé oto Thog T 4™ nuépag eivat 25 mg.
i. Na untohoyioeTe Tnv moobTnTa TE 560N¢ oL TiPE 0 AoBEVAG.
(Movdseg 5)
ii. Nat oxeBidoeTe T ypadiki) mapaotaon g ouvéptnong £ oto Sudotnya [0,6].

(Movéses 5)




image141.png
Fto napakdTw oxripa Sivetat n ypadik napdotacn piag ouvéptnong f Suthod Trou.

@) AV eival YvwoT6 6T N ypadikd Tapdotacn aveioTolyel o pia axpLi ané Tig tapakdtw

GuvapToeLg va enEETe MoLog Eivat o TUoG TG cuVApTNG f .

&, x<0 e, x<0
A 0= B. f(x)=
e, x20 e, x20

Na arttohoyAGETe TV anévinor oac.

(Movésec 8)
B) Na Bpeite Tn povoTovia Kat TN péyioTn T TG

(Movésec 5)
v) Na Bpeite, yia T1g 81adopeg TyiéC Tou @, T0 TAABOG TWV KOWHY oNEiwY TNG ypadic
napéotaong C, e f pe v evbeia y=a, acR.

(Movésec 7)
5) Nt autioMoyrETe yiari o povadiké kowd onpeio g ypadikig tapdotaong C, g f pe
mv napaBold y=x>+1, xR eivarto onpeio (0,1).

(Movédeg 5)




image142.png
Ava =1og100 + log5 + log2 — log 1, tote:
a) Na Seifete oL a = 3.
(Movadébeg 10)

B) Na Avoete v efiowon

(Movadeg 15)




image143.png
Aivetaw n mapdotaon A =2log5+2log2.
a) Na arnodeifete 61t A=2.
(Movadeg 12)
B) No BpeBei n Tuur Tou A yia TV omoia LoxVel Tt e* = A .
(Movadeg 6)
y) M TV T tou A ou Bprikate oto epwinua B), va anodeifete 6t InA <0 .

(Movadeg 7)




image144.png
Aivetawn ouvdptnon f, pe f(x)
a) NoamoBeigete 6t £(1) — £(0) = £(0) — £(—1). Note woyveL n wtTa;

e, k> 0.

(Movasec 08)
B) N amoSeigete dtiav k& > 0, n f eivat ywnoiwg adfoua oTo nesio oplopos e,

(Movéeg 07)

V)
i No BpEite yia TOLEG TYIEG TOU X LoXVEL e2¥ > 2.
(Movéeg 05)
ii.  XpNOWLOMOLYVTAG TO APAKATW OXAMA, va avTLoTO(OETE Tig Cy, Cz HE TG ypadIKég
MApaCTACELS Twy cuvaptioewy @(x) = 2e* kauk(x) = e%*.

MOLEG Eivat 0L GUVTETaYHEVEG TOU KOWOD TOUG ONpEiou A;

(Movésec 05)
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image145.png
Aivovtat ot aplBpol a =log3 kat B =log4.

a) Na atttodoyfoete yati O<a < 3.

(Movadeg 12)
B) Na arodeifete ot :
iLf+a>1.
(Movadeg 6)
i.n%<0.
B

(Movadeg 7)




image146.png
Aivovtat ot aptBpol a =1og20 kat B =1og50. Na anodeifete ot

a) f+a=3.

(Movadbeg 7)
B) In(B+a)>1.
(Movadeg 6)
y) 107 -10° =10-(B+a) -
(Movddeg 12)

Aivetat ot e=2,71.




image147.png
) Aivetan n ouvéptnon f(x)=vx*+1-x pe nedio opiopod o R.

i. Na omobeifete 0t Vx> +1 x>0, yuo k&Be x €(—0,0).
(Movadbeg 03)
ii. Na Bpeite Ta Staotipata ota onoia n ypadikr mapdotacn g f Ppioketat mavw and

Tov afova x'x .

(Movabeg 09)
B) Aivetaw n cuvdptnon g(x):ln(«/)m +x) , pe medio oplopov 0 R«
i. Naomo8eifete 6t g(—x)+g(x)=0, yia ke xeR .
(Movabeg 09)

ii. Na anodeifete Ot n ypadikr mapdotacn TG ouVAPTNONG g €XEL KEVIPO CUMUETPLAG
mv apyn twv aévwv O.

(Movadbeg 04)




image148.png
Topdwva pe tov vopo Yugng tou Nevtwva, n Beppokpacia B, oe Babpoug Keaiou, evog
QVTLKELUEVOU PELWVETAL PE TNV TIAPOSO TOU XpOvou t, oe Aemtd, cUpdwva Pe Tn cuvaptnon
9(t) =T + (6, — T)ekt, 6mou k wa otaBepd pe k <0, 6, n apxkh Beppokpacia Tou
avtikelpévou, evw T eival n otabepry Beppokpacia tou meptBdAlovtog péoa oto omoio
TomoBeteitatto avtikeipevo, e G > T.

‘Eva avtikeipevo éxel OeppavOeiotoug 100° € kat otn cuvéxela adpriveTaLVa KPUWOEL OE €va
Swpadtio pe otabepr) Beppokpacia 30° C. 'vwpiloupe Ot 5 Aentd PeTd TV TomobETnor Tou
QVTLKELUEVOU 0TO SwHATLO, N BeppoKpaCia Tou avTkepévou eivat80° C.

a) Na anodei§ete 6tk = —0,0672.

(Movadeg9)
5\/5
B) Na anoBeigere 6w (t) =30 +70- () .

(Movabdeg8)
y) Na Bpeite, pe mpocéyyLon ekatooTtou, Tn BEPHOKPACIA TOU AVTLKELUEVOU HETA amtd 1 wpa
Ko 40 Aerrd.

(Movabdeg8)

10
Aivetai ot n (;) = —0,336 (mpooeyylotika) Kot (;) = 0,034.




image149.png
Zto napakdtw oxriua Sivetat n ypadiki napdotaon C, tngouvaptnong f(x)=le* —1|, xeR.

a) Na ypapete Tov TUTO TNG Xwpig T0 GUMBOAO TG AMOAUTNG TG KO var TEEPLYPAPETE WG

auTtr propei va tpokUPeL and tn yvwotr ypadikn napdotaon g g(x)=e*, xeR .
(Movadeg 7)

B) Me m BoriBea g ypadikig mapdotaong, 1 pe omolovdnmote dAAo Tpdmo, va
OUUMEPAVETE Tn povotovia kat tnv eAdxiotn tur e f.

(Movadeg 6)
V) NaAboete v e€lowon fx) = % .

(Movadeg 5)
8) Na Bpeite, yia t1g S1ddopeg TLHEG Tou @, TO MARBOG TWV KOWWV GNUELWV TNG YPaDIKAG TNG
napdotaong C, pe v evbeia y=a.

(Movadeg 7)




image150.png
‘Eva and ta emPBAnukoTEpa pvnpela Tou kéopou eival n apida Gateway Arch otnv moAn
Saint-Louis Twv H.M.A. Oewpwvrag KatdAANAC CUCTNUA CUVTETAYHEVWY, OTIWG OTO MAPAKATW
oxriua, n tpooodn e adidag mpoaeyyitetat and ™ ypadwki napdatacn g cuvdptnong:
F) = =192 (75 + ¢7 ) + 576,
ke f(x) = 0, érou oL apBpol x, f(x) petpovvtal oe pétpa (m).
(H ypadukr mapdotacn wag tétotag suvaptnong Aéyetat aAuGoELSM G KaumoAn).
@) Na anobeigete 6T t0 péyioto UPog OK tng aidag eivar 192 m.

(Movébeg 7)
B) Na Bpeite Tv tetunpévn Tou onpeiou A oto omoio n KauriAn tépvet Tov Betikd nuudgova
0x. Aiveratu tn (225) = 0,96.

(Movaseg 13)

V) Av yvwpiZoupe 61t Ta onpeia A kat B £xouv avtiBeteg Tetunpéveg, va anodeifete 6t to

TAGTog AB tng aibag etvat (oo pe to péyioto Ghog tng OK.

(Movdbec 5)





image151.png
O Nopog twv Bouguert-Lambert otn dpwropetpia, Aéet ot n évraon I piag aktvoBoliag
(nAwakd dwg, aktives X, K.AT.) ou eloxwpei katakdpuda oe éva Stadaveég péoo (vepd Aipvawy,
Bardoong, yuadl, K.A.Tt.) HELWVETAL EKBETIKA, QOPPOPOUHEVN QO TO HECO, CUVAPTHOEL TOU

B&Boug (méxoug) h Tou pécou, abpdwva pe T cuvdptnon I = I, - e =", émou A > 0 otabepd

kau Iy n apxwn évraon.
a) Na e§etdoete av undpxet kamowo BaBog h oto omoio n évtaon g aktoBoriag va givar
undév.
(Movadeg 3)

B) M'vwpiZoupe 6Tt yia kaBapd vepd Bakdaoong eivat A = 1,4 m™! (to m maplotdvel pétpa) kau
Ot Lo ouyKekpLpévn popdn dutikig {wng Sev propei va undpéet, dtav n évtaon tou nAtakol
pwtdg yivel pkpotepn f ion and to % ™G apxkng évtaong. No Bpeite yia mOLEG TYHEG TOU
BdBoug h oupBaivel auto. (Aivetar 6w in2 = 0,7)

(Movdbeg 12)
y) Z& kamoto GANo Stadavég péoo, yvwpiloupe 6t oe BdBog 10 m n évtaon piag aktvoBoliag

MEWDVETAL OTO OO TG éviaong g apxikig aktwoBoliag. Na amodeite ot otnv

n
ouykekpLuévn katdotaon woxvell =1, - 27 1.
(Movdbeg 10)
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Av gival yvwoto ot In4=1,386 kat In5=1,609 TOTE:
. . . e 4
) Na uTtoAoyioETE TNV T TNG mapdotacng A= Ing —Ing

(Movadeg 12)
B) Me tn BoriBela tng LodTnTag 80 =>5-4% va anodeifete 6Tl In80=4,381.
(Movadeg 13)




image153.png
Av I eivat n évtaon tou fixou (o€ W /m? - Watt avé Tetpaywvikd pétpo), Téte n avtiotoun
nXooTadpn D (o€ veeoné) Sivetat and Tov témo:

D =10-log(102 - 1)

Frov napaxdw mivaka aivovtal KAMoL XAPAKTNPLOTIKE: MapaBEiyHATA NXOOTABMNG.

'Opio axorig 0 veeoyméd
Opéiopa GuAAwY 10 vregiuméd
SuviBng Yibupog 20 vreowméd
'AB6puPo autokivito 50 vreguuméd
SuviBng ophia 65 vreoméd
Kukhodopraxi kivnon 80 vreouuméd
AcpooumeTS WOTBROR8) 0 yreunt
‘Opo névou 120 vreopuméd
AgpuwBolpevo 140 vreoyméd

@) Na Bpeite TV éviaon Tou fixou Tou Snpoupyei T Bp6LoRa Twv GGAAwWY.
(Movédeg 08)

B) Av n évtaon Tou fxou o€ pia pok cuvauvhia eivat 1 W/m? va eAéyEete av n NxooTdsun
OtV onoid EKTIBETAL TO KOWO AyYilEL TO GPLO TOU TGVOU.

(Movédeg 07)

V) Av 5UTAGOLAGOURE TNV £VTaon TOU EVIOXUTH EV6G GTEPEOGWVIKOY OUCTAATOS, TéTE va
unohoyioete néoa vieownél Ba augnBeil n oTaBn Tou eEepxduEvou fixou. (Aivetat 6T
log2 ~ 0,3).

(Movaseg 10)
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Ajvetat to toAv@vupo P(x)=(log,8)-x* + (4IogZ ﬁ) x> —(4log,1)-x+1990.

a) Na arodeitete 6t log, 8 +2log, «/E —log,1=4.
(Movdbeg 15)
B) Not urtohoyioete to unhouto g Swaipeong P(x):(x—2).

(Movadeg 10)




image11.png
Me ouppatdmAeypa prikoug 20 m B€Aoupe va mepLppA§OUpE OKOMESO OXAHATOG
opBoywviou pe SLAOTACELG X Kal y, ONWG PpAiVETAL OTO TAPAKATW OXMA KA.
a) Na exdppdoete v mMAeupd y wg ouvdptnan NG MAEUPAG X Kat va Bpeite Tg
BuVatég TEG G TAEUPAg X .

(Movadeg 7)
B) No amodeifete éti o eufadov E(x) tou opBoywviou wg cuvdptnon tou x ivetat
and m ouvvaptnon E(x)=—(x—5)*+25 kaL va Bpeite 0 Medio oplopol tng oto
TAaiolo tou npoPAfpatos.

(Movadeg 7)
y) Napakdtw Sivetat n ypadikr mapdotacng tng ocuvapmong g(x) =—x.
Metaronifovtdg ™ KatdMnAa, va oxedldoete ) ypadikr mapdotacn g
ouvaptnong E(x) kat pe Bdon autr, va Bpeite to x étot wote 1o epPadov E(x) tou
opBoywviou va yivetat péyloto.

(Movadeg 7)
6) NMa tnv Tpr Tou X Tou BPrkate oTo EpWTNHA V), va Bpeite tnv MAeupd y Kkow va
TPooSLopioETe TO €i50G TOU OpBoywviou.

(Movadeg 4)
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H povada pétpnong tng évtaong Tou rfxou eival To éva Watt avd TETPAYWVIKO HETPO
(1W /m?2). 510 avBpwruvo auti, n eAdyiotn évtaon nou yivetatavrnrer eivew 10~ 12 w /m2.
M vo HETPrICOUE TNV 0TABUN TG évTaong eVOG XOU, XPNOLomooUpe tTnv KAipaka Decibel
(Db). To eninedo tng otabung oe Db Sivetal and w oxéon D =10-log (IL‘,) omou Iy n
ghdxLotn avtnrer évtaon kat  n évtaon Tou fxou.
a) Na Bpeite To eminedo twv Db mou mapdyetéva paxntikd aepookddog, avyvwpiloupe ot
n évtaon tou fxou tou givat 100 w/m?2.
(Movabdeg8)

B) Na amobeifete OtL pua avénon tou emutédou otdBung onotoudnmote rxou katd 20 Db
avtioTolxei o€ fixo évtaong 100 $opég peyahltepng.

(Movaddeg10)
y) To éplo mévou Tou avBpwruvou autol Adyw évtaong rixou ivat 120 Db. H ékBeon oe
fxoug mavw amnd 120 Db propei va 08nyroeL oe mpoPAfpata akorng f kwdwaon. Mota givatn
avtioTotn évtacn Xou GTOo GPLO TOU TIOVOU YL TOV AvBpwrto;

(Movabdeg7)
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a)
i. NoAvoete v egiowon x(e* —1)=0
(Movadbeg 03)

ii. No BpeBei yia TG 51pope Tiég Tou x € R 10 Tp6oNKO ToU ywopévou x(e* —1)

(Movadbeg 06)
B) Aivetatn ouvaptnon f(x) =,/ (e’ —1) .
i.  Na Bpebei to nedio oplopol tng cuvaptnong f.
(Movabeg 05)
ii.  Naunohoyicete g wugs £(0),f(In2) kaw f(—In2).
(Movadbeg 06)

iii.  No gfetdoete av eivat aAnBnig 1 Yeudng o MAPAKATW LOXUPLOKOG: « N cuvaptnon
f(x)=y/x(e"~1) eivar yvnolwg povétovn oto medio opiopod Te». Na

SLKALOAOYI OETE TNV QTIAVINGN 0AG.

(Movabeg 05)
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Aivovtat ot aplBpoi @ =In2 kat f=In3.
a) Na atttodoyfoete yati O<a < 3.

(Movadeg 12)
B) Na arodeifete 61t f—a <1 .

(Movdbeg 13)

Aivetat e=2.71.
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2T0 MopakdTw oxripa Sivovtat ot ypadikéG mapacTATELS TwV ouvapThoewy f(x) = 2% kat
g(x) = 517%, x € R. M gubeia mapdAAnAn npog tov dova x'x téuvel Tov G€ova y'y oto
onueio H (0, i)
a) Na Bpeite Tig oUVTETaYHEVEGTWY onpeiwv A Kat B.

(Movabdeg8)
B) Na Bpeite tnv teTUNpévn TOU onueiou 2.

(Movdbeg 10)

y) Aveivai xg,Xs OLTETUNHEVEG Twv onueiwv B, X avtiotoya, va anodeifete ot
Xg — Xz = log20.

(Movabdeg7)
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image160.png
Aiveta 10 MOAUGVURO P(x)=ax’ + x> +x, Ue a,BeZ kau a#0, 1o onolo éxeL 3
aképateg pileg Stadopetikég ava dvo.
a) Na Bpeite Tig aképateg pileg tou P(x).
(Movadbeg 7)
B) Na arobeitete 6t ¢ =—1 ko f=0.
(Movadbeg 6)
y)Me a=-1«ka =0,
i. v Aboete T aviowon P(x)>0.
(Movadbeg 6)
ii. va arodeifete 6t P(log \/E) >0.
(Movadeg 6)
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Aivetat n moAvwvupk cuvdptnon P(x) = e™ex3 + 4x?inve + 2.
a) Na Sei€ete 6t P(x) = ex® + 2x2 + 2.

(Movadeg 5)
B) Na BPELTE TLG TETUNHEVEG TWV ONUELWV TOUNAG TNG YPADLKIG TAPAOTACNG TNG TOAUWVUHLKAG
ouvaptnong P(x) pe tnv eubeiae: y = ex + 4.

(Movadeg 8)
y) Na Bpeite Ta Slaotipata Tou X mou n ypadiki mapdotacn tng MOAUWVUHLKAG OUVAPTNONG
P(x) eivat mavw and v evbeia e: y = ex + 4.

(Movabeg 8)
6) Na Bpeite To mpoonuo tng mapdotaonc: P(e) — e? — 4.

(Movdbeg 4)




image162.png
Aivetat To MOAUGVUHO P(x) =2x" —9x” +(a—2)x—6 TO Omoio €XEL MapdyovTa T0
x-1.
a) Na Bpeite Tov aplBud o .
(Movadeg 6)
B)na a=15
i. va kavete T uaipeon P(x):(x —3x+2) kat va ypdwete TV TautéTnTa TG
Swaipeong.
(Movadeg 6)
ii. av P(x) = (x* =3x+2)(2x-3) va Aoete T aviowon P(x)<0.
(Movadeg 7)
iii. va amodei§ete 6t P(In2)<0 .

(Movadeg 6)
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‘Eva moAuvupo P(x) Sloupolpevo pe to mohudvupo 4x’—1 Sivel mnAiko 3x—2 kat
umoAourno 1.
a) Na Avoete tv e§iowon P(x)=1.

(Movadeg 10)
B) No arodeigete ot P(log5) #1.

(Movadeg 10)
y) Na arobeifete 6t n g§iowon P(x) =0 €xet pia touldyiotov pifa oto Sidotnua (—1,0) .

(Movdbeg 5)
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Aivovtat ot aplBpoi @ =In2, f=In4, y=In8.
a) No amodeigete ot 28 =a+y.

(Movadeg 12)
B) No amodeigete ot S+ =5a

(Movadeg 13)
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Aivetou n mapdotaon A=log,3+log, a—log, B, érou a, B Betikoi apiBuoi.

. . 3a
a) No amodeigete ot A=log, F

(Movdbeg 13)
B) Av yLa Toug apBpoug a, B Loxvet 3o =168, va Bpeite v TLun g napdotaong A.

(Movadbeg 12)
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X +1

Aivetaw n ouvdptnon f(x)=

a) Na Bpeite to medio optopou .
(Movadbeg 5)
B) Na arobeifete 6tLn ypadikr TG mapdotacn xeL kévtpo cuppetpiag o O(0,0) .
(Movadbeg 6)

1
y) Na urtohoyioete v napdaotaon f(In2)+ f(In 5).

(Movabeg 7)
8) Na anobeifete on f(nub)+ f(nu(r+6)) =0, yakdBe O R pe nud #0.

(Movabeg 7)
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Evag EpEVVNTIG MpayaTONoiNGE pia otaTioTiki peAET yia T petaBolr Tou Bapoug Twy
EMnivomaibwy. Ta anoteMéopata g £pEUVaS aivOVTaL OTO MAPAKATW 0PBOKAVOVIKO
CGoTHA af6ViY, GTIOU TAPIOTAVOVTEL Ot YPaIKES MAPATTACES 500 ouvapToEWY f Kat
g. Stov 0pévTo GEoval x'x kataypddetat n NAIX CE MVES kat OTOV KaTakdpuho dova
¥’y 0 Bapog o€ kiAG. H ypadiki) mapdotaon g f Mapoustalel Tig ENAXIOTEG GuOLOAOYIKES
TWEG KaL N YPadIKr TAPAOTAoN TG g TG PEVIOTES GUCLOAOYIKES TIIEG TTOU UTOPEL vat £XEL
£vor oS KT T SLAPKELKL TOU TPGTOU £Toug TG NAWKIAg Tou.
TvwpiZoupe 61t n ouvépon f éxetTono

f®=a/mEx+D+Inx+1)+p x20, aBER
Ko 61N ypadun g napdotaon Siépxetar and ta onpeia A(0,2) kau B(e? — 1, 2Z +4)
&V v Ty ypadur mapdotacn g g, yvwpiloupe 6t mpokintel and T ypadikd
napdoTaon TG f pEtaTomopévn katd 3 HOVASES oG Ta MAVW.
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) No anoBeifete 6t a = 2 kat f = 2. SV ouvéXEwa v BPE(TE Tov TOO TG GuVApTONG
g




image170.png
(Movéseg 10)
B) Na mpoobiopicete ypadukd (katd mpootyyion) Ty nAwia Katd v omoia n eAdyoTn
uotohoywr T Tou BpOUS EvEg MaLSIOD Eivar Ta 5 KAG. It OUVEXEW, HE CAYEBPIKG
P61, va Bpeite pe akpiBeta T nhwia.

(Movéses 8)
v) To Bhpog evog mawsion oto téhog Tou 12° wiva Bpédnke 13 kAd. Mwg Ba To
Xapaxtnpilare:
unépBapo, puotohoywo i AtoBapéc; Not SuaioAoyAoETE T andvinor oo pe aAyeBpikd
om0,

(Movébeg 7)
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Aivetat n mapdotaon A =2log5+3log2—1log20.
a) Na anobeifete 6Tt A=1.

(Movadeg 12)
B) Na AuBei n e§iowon In(e* —1)=A.

(Movdbeg 13)




image172.png
Aivetat to moAvwvupo P(x) = x3 —ax? +7x — B, a,feR.
Av 10 TTOAUWVUHO £XEL tapdyovta To X — 3 kat to urtdAouto g dlaipeong P(x): (x + 1)
eivarv = —16, tote:

a) Na urtoAoytoBouv ot TLpéG Twv a, .

(Movadeg 06)
Aveivata =5, f =3,
B) va AuBki n e€iowon P(x) = 0.

(Movadeg 07)
y) va AuBei n aviowon P(x) < 0.

(Movadeg 06)

8) Av P(Ink) < 0, tote va BpeBolv oL TLUEG TOU TPy HATIKOU apLOpoU K.
(Movdbeg 06)




image173.png
Aivetow n ouvapmon f(x) = In(1 —x).
a) Na Bpeite to nedio oplopov g ouvaptnong f.

(Movadeg 12)
B) NoAuBein eiowon In(1 —x) = In (x? + 1).

(Movadeg 13)




image174.png
Aivete n ouvaptnon f(x) =In (x — 1).
a) Na Bpeite to nedio oplopov tng ouvaptnong f.
(Movadeg 6)
B) Na Bpeite ta onpeia Toprg g ypadikig napdotacng tng cuvaptnong f pe tov dfova x'x.
(Movabdeg 9)

y) Zto opBokavovikd cluotnua afdvwv va oxeSlaoete T ypadwn mapdotacn Tng

ouvaptnong f.

(Movadeg 10)




image13.png
310 oxfipa Sivovrat oL ypadikég napactdoels piag tapaBodd f(x) = ax? + fx +y
kawtng euBeiag g(x) = —x + 2.

a) Agdopévou 6t n mapaBolr Siépxetal and ta onpeia 4, B,I', va Bpeite Tig Tuég
wva,pBy.

(Movadeg 8)
B)Ava = %, B =0kary = —2, va Bpeite aAyeBPIKA TIG CUVTETAYHEVEG TWV KOWWY

onueiwv tng gubeiag kat g mapaBoArs.

(Movadeg 8)
y) Av petartornticoupe tv apaBolr katd 4,5 povadeg mpog ta ndvw, va Seifete ot n
€uBeia ka n mapaBolri Ba éxouv éva pdvo kowd onpeio.

(Movadeg 9)
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Aivovtaw ot cuvaptrioels f(x) = logx ko g(x) = In (x — 1).

a) Na Bpeite ta media oplopoul twv cuvaptioewv f kat g.

B) Na AUOETE TIG mapakdTw E§LOWTELG:

i.logx = 3.

i.In(x—1) = 1.

(Movadeg 10)

(Movabdeg 7)

(Movabeg 8)
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Aivovtaw ot cuvaptrioels f(x) = logx ko g(x) = log (x + 2).

a) Na Bpeite ta media oplopoul twv cuvaptioewv f kat g.

(Movadeg 10)
B) Na AUOETE TLG MopaKATW ESLOWOELG:
i f(x) = 2.
(Movabdeg 7)
ii. g(x) = 2f(x).

(Movabeg 8)




image177.png
Aivetaw n ouvapmon f(x) = In ?
a) Na Bpeite to nedio oplopou g f.

(Movddeg 13)
B) Na Aboete v e€iowon f(x) = 0.

(Movadeg 12)




image178.png
Aivetat n ouvdptnon f(x)=In(e* —1).
a) Na Bpeite to medio oplopol TG A Kat To GNPELo TOUNG TNG YPADIKAG TNG TAPAOTAONG ME
Tov &€ova x'x .

(Movabdeg 9)
B) Na AVoete v e§iowon f(x)=x—1.

(Movabeg 8)
y) Na anodeiete ot av a>0, tote n ypadikn napaotaon g f Sev éxel kowd onueia pe v
gubeila y=x+a.

(Movabeg 8)




image179.png
1
Il ”

a) No anodeifete ot f(x) = —Inlx|, yia k@Be x € R — {0} .

Aivetawn ouvdptnon f(x) =ln—,x e R—{0} .

(Movabeg 10)
B) i) Zto mapakdtw oxfipa Sivetal n ypadwkn mapdotacn tng cuvaptnong h(x) = In|x|,

x €R—{0}.

No oxedLdoete tn ypadikr napdotacn g m}vdzprnunq f.

(Movadeg 7)
ii) No amodei§ete OtL ot ypadikég mapaotdoels twy f kat g(x) = Inx,x > 0 €xouv povasdKoO
Kowo onpeio ylo x = 1.

(Movadeg 8)
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Aivetaw n mapdotaon A =In(lne)+log(log10").
a) Na arodeifete Ot :
i. log10° =10
(Movadeg 6)
ii.A=1.
(Movadeg 6)
B) Na AuBei n e€iowon log(x* +1)=A.
(Movadec 13)
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Aivetaw n ouvdptnon f(x)=(x—1)Inx, x>0 koL n evbeia €:y=2x—2.
a) No arodeigete ot f(2)+f(4) = %f(s) .

(Movabeg 8)
B) Na auwtioAoyrioete yati n ypadur napdotacn C, tng f eivar and tov dova x'x kat mavw.
(Movabeg 8)
y) Na Bpeite:
i. Takowd onueio g C, pe tnv eubeia.
(Movadeg 4)
ii. o moleg Tég tou x n C, eivat kdtw amnd tnv eubeia.

(Movabeg 5)
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AivovTal oL TOPACTACELG:
A =2log6—logl2 xat B =log5+log2
a) Na arnodeiete 6TLA = log3 kau B = 1.
(Movadbeg 12)
B) Na anobeifete 0L A < B.
(Movadbeg 05)
y) Na Aboete v aviowon logx < 1.

(Movadbeg 08)
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Aivetal n ouvdptnon f(xlz(ﬁ) .
a) Na Bpeite TG Tipég tou a € R, yua tig omoieg n ouvapmon f eival ekBeTikn Kat opiletat
OTOUG TTPAYUATIKOUG apldpoug.
(Movaseg 8)
B) Na Bpeite Tig Tipég tou a € R, yia tig omoieg n ouvapmon f eivat yvnoiwg avgouoa.
(Movaseg 8)
Y) Na ™ peyalUtepn Tiun tou a € Z yla my oroia n guvdpmon | eival yvnoiwg avgouvoa
£KOETIKN Pe BAom akEpato apldpo, va Aoete my efiowon:
flx|+f(x+1)=14

(Movadeg 9)
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a) Na Bpeite yla moteg Tipég tou x € R opiletat n e€iowon:
log(x+1)=-log2-log(1-x| (1.

(Movdbdeg 10)
B) Na Aoete ™y eiowon log[x+1l:log(%)f log(1-x).

(Movdadeg 15)




image14.png
Aivovtatotouvaptioel; @(x) = 3x2, x € R kat f(x) =3x2—6x +8, x ER.
a) Na eAéyEete av n cuvaptnon @ €ivat APTLa i) MEPLTTA KaL va OXESLAOETE TN ypadki Tng
mapdotaon.
(Movddeg 4)
B) Na amobeifete 61t f(x) =3(x —1)2+5, x € R. 3t ouvéxewa, ue tn Borela g
ypadnig mapdotacng tng cuvaptnong ¢, va mapactioete ypadkd tn ocuvdptnon f,
QUTLOAOYWVTAG TNV AMAVTNGT OAG.
(Movddeg 4)
y) Me tn BonBela tng ypadikng mapdotaong tng cuvaptnong f, va Bpeite:
i.  Ta dwaxotipata ota omoia n f €lvat yvriola povotovn Kat Tov A§ova CUMHETPIAG TNG
ouvaptnong f.
(Movabdeg 6)
i.  To 0AwO akpdtato ™G f Kot tn B€on Tou. TLeidoug akpotato eival;
(Movddeg 4)
ii. ~ To mMARBOG Twv Ko wv onpeiwv TNG ypadikrg mapdotacns tng f kat tng eubeiag pe
ggiowon y =1, 1 €R, yua 116 51APopE TIHEG TOU TPy HATIKOU aptBpoU A.
(Movabdeg 7)
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Aivetau n mapéotaon A =e" +10°° . No amobeigete 6t
a) A=7.

(Movadeg 12)
B) 0<logA<1.

(Movdbeg 13)
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Aivetaw n mopéotaon A =In+fe+ log/100 . Na anobeigete ot

a) A= % .

(Movadeg 12)
B) 0<lnA<l1.

(Movdbeg 13)

Aivetat e=2.71.




image187.png
e -8

Aivetou n ouvdpTno =ln————.
nowvapman S0 =l G e 12

e , ) ) 2 .
a) Na anodei§ete 6Tt 10 oUvoAo AUoEwv NG aviowong ——— >0 €ivat 0
o’ +40-12

(=6,2)U(2,+0).

(Movadeg 8)
B) Na anobeiete 61 T0 Medio oplopod Mg f eivarto R—{In2}.

(Movadeg 8)
v) No Bpeite ta kowd onpeia g ypadkrg mapdotaong g f kat tou d§ova xx .

(Movadeg 9)




image188.png
Huwr) evag padievepyol UAoU Aépe Tov Xpdvo mou amouteitat yia va StaomacBei n pon
and TNV apxiKr} Tou TOCOTNTA, OMOTE VAL ATOUEIVEL TO 50% Qo auTh.

Av Q, givaw n apyikn moooTnTa evog padlevepyol UAKoU, TOTE n toootnTa Q(t) o amopévet
t Xpovia petd, Sivetaw amd tov Tno  Q(t)=Q e, 6mou ¢ ivaw pua otabepd mou e§aptdtal

and o UAWKO.

. . . . " . | ., In2
a) Na anobeigete 6t o xpdvog nuiwnig t' Sivetal and tov tomo t' = _ne,
C

(Movabeg 8)
To padioicotono tou avBpaka, avBpakag —14 €xeL xpovo nuiwnig 5730 xpovia.
B) Na arobeifete ot n moodTnTA TOU AvBpaka —14 TOU ATOPEVEL t XpOvLa PETA, SiveTal and

Tov TUTIo

In2

am=qe
(Movabeg 8)
y) Katd tnv e§€taon evog ootol mou avakdAupav ot TeAaLovToAdyoL SlamotwBnke OTL €xeL
QMOpEIVELO” QUTO TO 25% TNGmoodTnTagTou AvBpakag —14 mou nepteixe apxika. Na Bpeite
v nAkia Tou 00ToU.

(Movabdeg 9)




image189.png
‘Evat {e0Td popa T oy tou cepBipeTat, ot Beppokpasia Tou meptBEMOVTOg Tou eivar
T, =25°C, éxet Beppoxpacia T, =73°C . H Bepuokpacia tov podruatog petd and t Aertd
Sivetat, GUpdwVa HE Tov V6O YGENG Tou NebTwva, aré T cuvapTon

Ti)=

T, +ce™
6mou 610w ¢, Kk katéMnAeg otaBepés kau [0, 60]. Av eivat yvwotd 6t n Bepuokpacia tou
POdAKATOG pETd ard 10 Aemed eiva 61°C, Tore:
) Na amoBeifete 6w c=48.

(Movdbec 6)
B) No Bpeite T otaBepd . (Oewpriote In0,75=-0,3).

(Movdbec8)
H ypadud napdotacn e ouvapmong T(t) daiverat oo enépevo oxAua.




image190.png




image191.png
¥) Na Bpeite Ty Beppokpacia Tou podriparog 40 Aemtd petd To oeppipiopia. (Qewpriote
e =0,3).

(Movasecs)
5) Av Bewpricoupe 6T 0 katavahwrig éxeL TV aioBron Tou EoTol bTav N BEpoKpasia Tou

podripatog eiva peyakdtepn ané 40°C, va awtiohoyioete, pe Baon T ypaduxr napdotacn




image192.png
Kal T0 anoTEAEsHA ToU EPWTHATOS V), yiati Tpw MEpoouy 40 Aemtd o KatavaAwTrg Tou
podiiuaTog éxer T aioBnon éito pédnpa Sev eivat héov Zeatd.
(Movédec 6)




image193.png
Aivetau n e€iowon log(x* +1)=1—log2.
a) No amodeigete 6t 1-log2=log5.

(Movadeg 12)
B) Na AUoete tnv napanavw §iowon.

(Movadeg 13)




image194.png
Aivetain ouvaptnon f(x) = logx, x > 0.
) No untohoyioete Toug aptBpoug £(100), £(vI0)
(Movadeg12)
B) Nna x > 1, va emAvoete v e§iowon f(x + 1) + f(x — 1) = logl0 — log5.
(Movabdeg13)




image15.png
ZTOV TPLYWVOUETPLKO KUKAO €XEL oNpeELwOEL To onpeio A .

a) Na peTadEpeTe TO oXpa oTNV KOAQ 0OG KOl va TOMOBETHOETE KATA TPOCEYYLOn OTOV
TPLYWVOHETPIKS KUKAO onueia B,I',A wote va dnpioupynBouv toéa AB=1lrad , AT = 2rad
kaw AA =4rad .
(Movdbeg 13)
B) Mo k&Be €va 1660 TOU A) EpWTHHATOG va amodavOeite av TO cUVNULTOVO TNG avTioToXNg
EMIKEVTPNG ywviag eivat BETIKAG ) apvnTikdg apBuds. Na autloAoyriOETE TG AMavVTOELS 0OG.
(Movabeg 12)




image195.png
Aivetat n ouvdptnon f(x)=In(x+1).
a) Na Bpeite to nedio oplopol tng.

(Movabdeg 7)
B) Na e€etdoete av n ypadikr tng napdotaon Siépxetal and to onpeio O(0, 0).

(Movabeg 8)
y) Na AUoete v e§iowon f(x)=2.

(Movadeg 10)




image196.png
Aivetaw n ouvdptnon f(x) = In|x]|.

a) Na Bpeite to nedio oplopou tng f.

(Movadeg 3)
B) Na poaodiopioete 0 €i80¢ TnG cUMPETPiag TNG ypadikr§ mapdotaong Tng f.

(Movadeg 6)
y) Na kdvete tn ypadtkn mapdotacn tng cuvaptnong f.

(Movadeg 6)

8) Na anobeifete 6t n ouvaptnon E(x) = ;(x —1)Inx, pe x € (0,1) U (1, +o0) pnopei
va neplypdet to epupaddv tou tpywvou ABT, 6mou A(1,0), B(x,0) ko I'(x, Inx).
(Movadbeg 10)




image197.png
3TNV AGTPOVOpIQ, OL AOTEPEG TA§VOHOUVTaL avaAoya He TNV AapmpdTnTa TouG pe Baon tnv
ox¢onm — M =5-log (f—o), (I) érou d n andotaon Tou ACTEPX AMG TOV MAPATNPNTH, M.
eivat 1o pawdpevo péyeddg toug (to moco Aaumnpoi paivovrat) kat M to andAuto péyebog
TouG. To andAuto péyeBog opiletat va eivat to dawopevo péyebog oe andotaon 10 parsec
and tov napatnpnth, émou 1 parsec eivatn povada pétpnong g andotacngd Kat loovtat
e 3,26 étn dwrég = 30,9 - 1012Km.
a) MNa noteg Tyég tng andotacns d to Gawduevo péyebog evog aotépa eivat LKpOTEPO and
T0 andAuto péyedog tou;

(Movdbeg7)
B) Evag aotépag éxel dawopevo péyebog m = 1,157 kot Ppioketat oe andotaon d = 100
parsec and évav napatnpntr. Moo eivat to andAuto péyeBog autol Tou aoTépa;

(Movdbeg6)
y) Na em\boete tnv oxéon (I) wg mpog d.

(Movdbeg7)
8) O aotépag Betelgeuse €xet datvopevo péyedog 0,46 kat andAuto péyebog — 5,14. Mowa
eivatn andotaor Tou ané tov tapatnenth; Aivetardt Y/10°3 = 131.

(Movdbeg5)




image198.png
Je éva avolyto Soxeio umdpxouv 10 Aitpa £vog uypou. To vypod efatpiletal €ToL WOTE 0 OyKOG
TOU VOt HELWVETAL KATA 15% avd eBSopdsa.
a) Na Bpeite Tnv mooétnTa ToU UYPOU Mo UTLEPXEL oTo Soxelo oTo Téhog TG 1™ kat oTo Téhog
NG 2™ eBSopdsag.
(Movabeg 8)

B) O dykog V' tou uypou petd and ¢ eBSopddeg Sivetar and ) ouvdpton V(1) =V, -a', émou
V, xau a otaBepoi mpaypatikoi apiBpoi. Na Bpeite Toug aptBuoug V; kat a .

(Movadébeg 8)
y) Av 0 OyKogG TOoU UypoU META amd ¢ eBSopddeg Sivetal and tn oxéon V(t):lO-(O,SS)', va
Bpeite moTE 0 GyKOG TOU UYPOU TIOU UTIAPXEL OTO SOXElD Eival HIKPOTEPOG QO TO ULOO TNG
QPXLKAG TOU TG (Alvetal Otu 10g(0,5) =—-0,3 kat log (0,85) =-0,07).

(Movabeg 9)




image199.png
a) Na Bpeite TIG TLHES TOU TIPAYUATIKOU apBUol X yla TIG Omoieg opiletal n mapdotacn
A= lnx+ln(x+6).
(Movadbeg 10)
B) Na Avoete v efiowon
Inx+In(x+6)=In7.

(Movabeg 15)




image200.png
) Na Aboete Ty e€lowon: In(x+1)=In(2x).
(Movabdeg 13)
B) Na Auoete v aviowon: In(x+1)>In(2x).

(Movadeg 12)




image201.png
e éva meipapa epyactnpiou, o aptBudg Twv Baktnpiwv Sivetat and tov oo
P(t)=200-¢",
‘Omou ¢ o xpdvog o wpeg amd v apyr tou mewpduatog (7 =0). Ze pia wpa o AptBpos Twv
Baktnpiwv frav 328.
(Aivetat 6t In(1,64) = 0,5 kat In10= 2,3)
a) Na Bpeite Tov aptBpo Twv Baktnpiwv dtav Eekivnoe To neipapa.
(Movadeg 7)
B) Na amodeiete ot ¢ = % .
(Movadeg 9)
y) No Bpeite T0 xpovikd Stdotnpa Katd To omoio o aptduog twv Baktnpiwv givar peyalitepog

amd To SEKAMAACLO KO MIKPOTEPOG QT TO EKATOVTAMAAGLO TNG APXLKAG TOU TLUAG.

(Movadeg 9)




image202.png
Mua mooétnta Q padievepyol uAkou (o€ kiAd) BaBetal kat pe tnv dpodo tou xpovou t (oe

£1n), HELWVETAL AKOAOUBWVTOG TO VOpO NG ekBeTkAG petaBolig O(f) = 0, -e . N'vwpiloupe
1 . . R
OtL petd and 600 xpOVLX EXEL AMOUELVEL TO 3 TNG APXLKAG TOCOTNTAG KAl HETA QIO TECOEPQ
Xpovia éxeL amopeivet 1 KNG
a) Na Seigete ot O(7) = Q, ( ! J‘
)

(Movdbeg 10)
B) Na Bpeite tnv apyikr moodtnta mou Badtnke (yia £ =0).
(Movdbeg 6)

. . . 1 .
y) Na Bpeite petd and ndéoa xpdvia n mocdtnta nou Ba éxeL anopeivel Ba eivat 1) KAQ.

(Movdbeg 9)




image203.png
Aivovtat oL cuvaptioelg f(x) =In(x* +4) kat g(x)=Inx+In4.
a) Na Bpeite ta medio 0plopOU TwV cUVAPTACEWY f KaL g .

(Movadeg 12)
B) Na Aboete v e§iowon f(x) = g(x).

(Movadbeg 13)




image204.png
Aivetawn ouvapmon f(x) =In(x+1)
a) Na Bpeite to medio optopol Tng cuvaptnong f .

(Movadeg 8)
B) Na Bpeite ta onpeia Topng (av untdpxouv) g ypadikig mapdotacng g ouvaptnong f
UE Toug GEoVeg x'x KaL y'y.

(Movadbeg 10)

y) Na mapaotioete ypadd tn ouvvaptnon f petatomnifovrag kat@AAnAa tn ypadukn
napdotaon G y=Inx.

(Movabeg 7)




image16.png
T évav KUKAO aktivag p Bewpoupe éva 1080 AB pe UnKog ioo pe 2p.
a) Na Bpeite mooa aktivia ivat n avtiotolyn oto to§o AB, enikevtpn ywvia w.

(Movabdeg 13)
B) Av w=2 aktivia, va Bpeite MOOEG Loipeg ival ) ywvid w.

(Movddeg 12)




image205.png
Aivetatn ouvaptnon f(x) =In(e -2).
a) Na Bpeite to medio optopol Tng cuvaptnong f .

(Movadeg 7)
B) No AUoete v e€iowon f(x)+x=3In2.

(Movadeg 9)
y) Nae Aboete v aviowon f(x)+x>3In2.

(Movadeg 9)




image206.png
47-1
2745

Aivetaun ouvaptnon f(x) =log

a) Na Bpeite to medio opiopol Tng ouvaptnong f .

(Movadeg 7)
B) Na Avoete v efiowon f(x) =log3—log7.

(Movadeg 9)
y) Na Aboete tnv aviowon f(x) >log3—log7.

(Movadeg 9)




image207.png
Aivetaw n ouvdptnon f(x)=In(x+2).
a) Na Bpeite to nedio optopov tng f .
(Movabdeg 7)
B) Na Bpeite 0 onpeio Toprg TG ypadukrg mapdotaong tng f pe tov afova x'x.
(Movabeg 8)

y) Zto mapakdtw oxrjpa divetat n ypadkr mapaotacn tng ouvaptnong g(x) =Inx.




image208.png




image209.png
Na petadépete otnv KOMa 0ag TO OXAKA KAl va XApAEeTe Tn ypadikr mapdotacn tng
f(x)=In(x+2) petaromnifovrag katdMnAa tnv ypadikr mapdotaon g g .

(Movadeg 10)




image210.png
Aivetatn ouvaptnon f(x) = log(10* — 1).
a) Na anodeifete 6L to nedio oplopol g cuvdptnongeivalto Siaotnua (0, +).

(Movabdeg5)
B) Na Bpeite o Stdotnpa oto omoio n ypadikr napdotacn tgouvaptnong f Bpioketatmavw
and tov afova x'x.

(Movabdeg7)
v) Na anodei€ete 6t f (x) + x = log(10%* — 10%), x > 0.

(Movabdeg7)
8) Na Bpeite 11§ ouVTETAYHEVEGTOU HOVALSIKOU KOWVOU GNUELOU TNG YpaPIKGapAoTaonGTng
f xaLtng eubeiagy = —x.

(Movabdeg6)




image211.png
270 mapakdTw oxripa Sivovtal ot ypadikégmapactacel; twv ouvaptioswy f(x) = 2%, x € R
kat Vo dMwv cuvapticewv g(x) kat h(x), x € R mou mpoékuav and PETATOMICELG TNG
vpadwAgrapdotaongng f(x).
o) Na §nyfioete pe T eiboug petatomnioelg mpoékudav oL ypadikég mapaoTtdoels twv g(x)
kat h(x) ané v ypadwn napdotaon g f(x) .

(Movddeg8)
B) Naypdpte Toug TOMous Twv cuvapticewv g(x) kath(x).

(Movddeg8)

y) Na Bpeite tnv teTunpévn Tou onueiou A TG ypadikrg napaotaongtng f tou onoiou n
TeTaypévn eivat 16.
(Movdbdeg9)




image212.png




image213.png
Aivetaw n ouvdptnon f(x) = In (x2 — 2x + 3), pex € R.
a) Na Bpeite to £(3).
(Movadeg 5)
B) Na 8eiete ot In3 + 3In2 — f(3) = In4.
(Movadeg 7)
y) Na Aboete v g€iowon f(x) = [n4.
(Movadeg 13)




image214.png
Aivovtat ot ouvaptioelg f(x)=+/xInx kat g(x)=\/lnx .

a) Na Bpeite ta media opLopou Toug.

n

(Movadeg 4)

B) Na atttohoyrioete ylati n ypadiki nmapdotaon g f

elvat amnod m ypadkn mapaotacn g g Kat mavw.

(Movadeg5) -1 0 1 2 3
210 Sumhawo oxnpa divetal n ypadikr apaotaon tng f.

y) i. Na Bpeite tn povotovia g.

(Movadeg 4)
. s | 5 7
ii. Na ouykpivete Toug apBpoug f(g) Ka f(g)

(Movabeg 5)
8) Na oxedaoete tnv evbeia y=1—x kat va Bpeite ypadikd tn Avon g e§iowong f(x)=1—x.

(Movadbeg 7)




image17.png
a) Na anobeiete otLep500° = ep140°.

(Movdéeg 10)

B)

i.  Na Bpeite To TPAGNHO TOU TPLYWVOUETPLIKOUL aptBpol ep500°
(Movdéeg 05)
ii.  No Bpeite to mpéonuo tngnapdotacng A = £9500° - nu250° - gvv300°.

(Movdéeg 10)




image215.png
1
Aivetaw n ouvdptnon f(x)= Elnxz, x#0.

a) Na arnodeifete OtL n ypadikr TG mMapAoTaon ival CURHETPIKN wG TIPOG Tov agova y'y .

(Movdbeg 5)
B) No amobeiete Ot yla kabe x > 0oxvetL f(x)=Inx .
(Movdbeg 6)
1
y) Na oxediaoete tn ypadikni mapdotaon tng f(x) = EInxz, x#0.
(Movdbeg 7)

6) Na Bpeite yia moLeg TEG Tou X N ypadikr TG mapdotacn eivat katw and v eubeia y=2.

(Movdbeg 7)




image216.png
Aivetaw n ouvdptnon f(x)=In(e* -1).
a) No Bpeite to medio opopot g f .

(Movabeg 7)
B) Na Bpeite Ta onueia toprg Tng ypadikrg mapdotacng ng f pe tov dfova xx’ .

(Movadbeg 8)
y) Na Bpeite yLa moteg Tiég Tou x n ypadkr| mapdotaon g f eivat kdtw and tov xx’ .

(Movadeg 10)




image217.png
Aivetar To TOAGVUHO P(x)=—x" —4x" —x+6.
) Nat AoETe TV aviowon P(x) <0.
(Movseg 10)
B) AN6 T MAPAKATL OXAKATA, Ve HOVO WTOPEL VL QVTLOTOLXEL 0TV ypadikr mapdotacn
¢ MoAvwvupIKAG oLVEpPTNONG P(x). Na BPEITE MOLO awTLoAoyVTag Ty andvineri oag.
(Movédeg 7)
v) Na anobeigete ot n e€lowon P(x) = Inx éxet povadu Abon v x=1.

(Movésec 8)
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image219.png
Aivetou n ouvaptnon f(x) =In(e* -1).
a) No Bpeite to medio opopot g f .

(Movadeg 10)
B) Na AUoete v e§iowon f(x)=0.

(Movadeg 15)




image220.png
e -1
Aivetal n mapdotaon A = 111(73)

2

>0.
3

a) Na AUoete TV aviowaon

B) Na Bpeite yLo TOLEG TLHEG TOU X OpileTaL n mapdotacn A.

y) Na AUoete v g§lowon A=—In3.

(Movadbeg 8)

(Movadbeg 8)

(Movadbeg 9)




image221.png
Aivetau n e€iowon log(x* +1)=1+log3—log6.
a) No amodeiete 6t n e€iowon ypadetat log(x* +1) =log5.

(Movadeg 12)
B) Na AVoete v g§iowon.

(Movadeg 13)




image222.png
Aivetat o toAvwvupo P(x)=x'—x*—2x.
@) Na Aboete v e§iowon P(x)=0.
(Movasdeg 7)
B) N Aboete Ty e€iowon In’ x—In’x—2Inx=0.
(Movadeg 8)
) Na Aoete v aviowon In®x—In*x—2Inx > 0.
(Movadeg 10)




image18.png
3TOV MapaKdTw TPLYWVORETPIKS KOKAO oxeSLdcape ywvia & =BOA.

) Me Bon o oxiua, va awrohoyAoETe yiatt cove = % .

(Movéseg 8)
B) H mpoéktaon tou THANATog AO TEVEL TOV TRYWVORETPLKS KUKAO OTO onpeio T, énwg
$aivera 010 oxipa.
i. Na ekdpaoete Ty ywvia ¢=BOT pe ty BoriBewa tg ywviag é.

(Movébec 8)

ii. Me T BoriBeLa Tou TpywvopETpKOs KOKAOU H e ootovBhote dMo Tpéro BékeTe
va unoAoyioETe T LY.

(Movseg 9)




image19.png
a) No amodeigete ot Sev undpyet ywvia 6 wote nud = % Kat ouvl = % .
(Movadeg 12)
, | 1 ;
B)Eotw 6 pua ywvia pe 6 (37", Zn) yla Ty omoia LoxUeL ouve = 5 Na Bpeite to Npb.

(Movadeg 13)




image20.png
3TOV TPLYWVOUETPLKO KUKAO TOU OXNpaTOog BEwpoUpe
" 1 . s
T0 onueio M(x, EJ Kat Tn ywvio 6 pe E<B<n n
ornola €xeL apykr MAeupd tnv OA kat TeAkr tnv OM.
. ; . 1
a) Na atttohoyrioeTe ylati toxUeL nud = 3

(Movdbeg 5)
B) Na Bpeite to cuvnpitovo g ywviag 6.
(Movdbeg 9)
y) Na Bpeite tn ywvia 6.
(Movadec 11)





image21.png
. P— " " A z "
3TOV MaPAKATW TPLYWVOHETPIKG KUKAO Sivetat ywvia AOx=w, S <@<7 xa o onuelo

o) No Bpeite 10 77u@ . ME TIOLOV TPLYWVOHETPLKG aplBpd TG ywviag @ tooutat N TETUNpévn X
Tou onpeiov M ;

(Movadeg 12)

B) Na Seifete ot oLV =

(Movadeg 13)




image22.png
" . 4
Alvetal ywvia @, pe 7 <o < 37”, yla TV onoia LoxVEL cuve = -5
. . 3
a) No beifete otL nuw = -3
(Movabdeg 12)

NU® +oVVO

B) Na urtoAoyiote TV Tr TG mapdotacng A =
1+ epo

(Movabdeg 13)




image23.png
iverat o KGKAOG TOU TaPaKATW OXAHATOS ke KévTpo K. kau axiva 10cr . Emiong Sivetat to
1660 AB pie rikog 12cm kaun avriototxn enikevtpn ywvia o.

A

12em

a)
i N awttohoyrioete yuati to pétpo g ywviag @ eivar 1,2 rad .
(Movédeg 6)
ii. Me Xprion Tou c) epwTipatos, v attoAoyioETe yiati N ywvia @ eivat ofgia.

(Movéseg 6)

B) AV cvve = 215, va Bpeite 0 7ue .

(Biverau 6u V544 = 4/34).

(Movéseg 13)




image24.png
a) Na Bpeite T0 cuvnpitovo TG ywviag w Tou MapaKATw OXLATOS KAl VA QULTLOAOYNOETE TNV
andvinon oog.

(Movadeg 11)
B) Av ouvw = — %, va Bpeite 10 NuUw.

(Movadeg 14)





image25.png
Z€ Tpiywvo ABT LOXUEL GUVA = 3 .

o) Na atttoAoyrioeTe yLati To Tpiywvo givat apBAvywvio.

(Movadeg 10)
B) Na Bpeite to nuA.

(Movadeg 15)




image26.png
. . | 2 3n
‘EoTw 6 pia ywvia yla tnv omoia loxveL cuv(-):—g katBe| m, > )

a) Na Bpeite to nub.

(Movadeg 13)
B) Av nué = —g VO UTTOAOYIOETE TNV TLr TNG mapdotaong

A=ouv(m—8)ouv(—8)—nu(m—B)nu(-6).

(Movabdeg 12)




image27.png
Aivetat ywvia w n onoia eiva ion pe —1125°.

-257

a) Na arnodeigete 0Tt n ywvia w Loovtal pe aktivia (rad).

(Movadeg 09)

B) Na Bpeite TOUG TPLYWVOLETPLKOUG aplOpROUG TNG ywviag w.

(Movadbeg 16)




image28.png
Aivetal n mapdotaon A= Zuuv(g - 9) +nu(-0).

a) Na arnodeifete 6Tt A=nud.
(Movadeg 12)

B) Na Bpeite v T tng mapdotaocng A, 6tav 6 € (37", Zn) Kkat ouvl = 1—2 .

(Movadeg 13)




image29.png
Aivetau ot b =

a) Na Sei€ete otu

B) Av ya Tnv ywvia 6 €xoupe 0 e (O, %J, va Bpeite 10 ovvl .

27 T
nu=——ovv—

3 3

V4
ovv' =

(Movabeg 5)

(Movabeg 7)

(Movabeg 13)




image30.png
Aivetat OTL np18°:$. Na Bpeite toug akOGAOUBOUG TPLYWVOUETPKOUG aplOpoUG,

QULTLOAOYWVTAG TNV AAvInor oog.

a) ouv72°

(Movabeg 8)
B) ouv108°

(Movabdeg 9)
v)nui62°

(Movddec 8)




image31.png
Eotw f:[-1, +90) — R pa ouvdptnon g
omnoiag n ypadur napaotaon C, paivetat
oto Suthavo oxripa.

a) Na Bpeite tn povotovia kat tn péylotn

T g,
(Movadeg 5)

B) Na ouykpivete Toug apBpolg

(Movabdeg 7)
y) Av 0 TUTOG TG cLUVAPTNONG Elvat
2
fx) = 1-x°, —ISXSOI
1-x, x>0
va Bpeite toug apBpuoug fouv120°), f(nu120°)
(Movabeg 8)

8) Na oxedaoete tn ypadiki mapdotaon tng ouvaptnong g(x)=f(x—2), x>1.

(Movabeg 5)




image32.png
3710 SuTAavd oxnpa SIVETAL O TPLYWVOHETPLKOG KUKAOG Kot

oLywvieg 6 kat —B.
R . 3
a) Na atttohoyrioete yati ouvd = 5

(Movabeg 8)
B) Na Bpeite to npo.
(Movadeg 9)

y) Na Bpeite To npitovo kat To cuvnuitovo TNg ywviag —o.

(Movddec 8)




image33.png
Stov MapaKdTL TPIYWVORETLKG KiKAO Bivetat n ywvia Al

) Na petadépete Tov kiKho oY K6Ma 0ag Kat va dEpETe OF QUTBY Tig TEhKES TAEUPES Twy
Yo 37+ ka %m.

(Movaseg 9)
B)
i. Na auohoyrioete yiatt ouv0=0,4.
(Movaseg 7)
Me xprion tou i) e ériotov GMo P80 BERETE v UTOAOYIOETE TOUG TPIYWVORETPLKOUG

apBpois: ovv(37+6) Kat w[%w].

(Movébec 9)




image34.png
570 MApaKdTw XA éxeL OXEBLABEL 0 TPYWVORETPIKG KUKAOG Kat N euBeta (8) n omola
elvat epanTopévn Tou KikAoU oTo anpeio A. H Tekwd Theupd OB Tng BETA ywviag

ADB = B, avnpoextaBeitépvel v eubela (8) oto onpelo T. fvwpiZoupe dtunud = E

) Me T BoriBet Tou oxAKaToS A e dmoto &Mo Tp6mo BEAETe, vat Bpite Tov apBs Guve
KaL TN GUVEXELa TV apiBpS .

(Movabeq13)
B) Na BpeBosy oL uvteTaypéves Ty onpeiwv B katr.

(Movabeq12)





image35.png
Aivetal nyw:% , Oou @ n ofeia ywvia mou oxnuatiletat pe kopudn TO onueio A g

euBelag (&) TOU MAPAKATW OXAUATOG.

a) Na Bpeite To cuvnuitovo tng ywviag ¢ .
(Movabeg 13)
B) Na Bpeite to nuitovo kat to cuvnuitovo tng apPAeiag ywviag @.

(Movadeg 12)




image36.png
Aivetown ouvaptnon f(x)=-3ovv2x, xeR
a) Na Bpeite tnv mepiodo, Tn péylotn kat TNV EAGXLOTN T TG ouvaptnong f .

(Movadbeg 12)
B) Na CUUTANPWOETE TOV TMOPAKATW TIVOKA TIUWV KL VO TOPACTHCETE ypadkd

ouvdptnon f o€ Sldotnpa plag neptddou.

(Movadbeg 13)
V4 V4 3z
0 _ _ -
* 4 2 4 F
2x
ovv2x
f(x)=-30vv2x





image37.png
Aivetawn ouvaptnon f(x)= %rmﬂx, xeR.
a) Mota givat n péyLotn kat mota n €EAGXLOTN T TnG cuvdaptnaong; Mota ivat n mepiodog tng
ouvéptnong f;

(Movadbeg 12)
B) Na oxedidoete ™ ypadwkr napdotacn g f o€ Stdotnua MAGToUS piag meptodou.

(Movadbeg 13)




image38.png
180 —20 )- -3
Aivetal n mapdotacn A = w
ovv(90 -20')

a) Na beifete o1t A=ovV3x.
(Movadeg 13)
B) Not Bpeite Tnv péyiotn Ty kaw TV tepiodo g ouvaptnong f (x)=ovv3x.

(Movadeg 12)




image39.png
Eotw f pa ouvdptnon pe medio oplopol TO
Sldotnua [-/5, \/5]. 510 Suthavé oxfipa Siveta, o 3

TG N apvnuikéG TWEG TOu X, N ypadiwkn g

5

Tmapdotacn. Av givat ywwotd ot n f elvat dptia, Tote:
a) No oxeSLA0ETE TN ypadIkr TNG MAPAEOTACN yLa TG
QPVNTLKEG TLUEG TOU X.

(Movabdeg 7)

B) Na Bpeite ta Staothpata povotoviag tng, T
ENAXLOTN KL TN LEYLOTN T TNG. N0 TTOLEG TLUEG TOU
X T(POKUTITOUV OL OKPOTATEG TLUEG TNG;

(Movadeg 8)
y) Eotw 6 évag aptBpog pe 6 e (%, %) . Nat ouyKpiveTe Toug aptBpoug:
i. nub kat ouve.
(Movadeg 5)
ii. f(npe) ko f(ouve)

(Movabdeg 5)




image40.png
To BdBog y, ot pétpa, TOU vepoy Of €va Alpdvi emnpedletat and 10 GAWOUEVO NG
TaAippolag Katd tn StapKeLa uLag NUEPAS (EvTog 24 wpwv). To MPWTO (HETA Ta pECAvUXTA)
péyloto Bdbog eivan 5,8 pétpa kat oupPaivet otg 3:00 m.p. To mpwto eAdxioto BdBog
elvaw 2,6 pétpa kat oupBaivet otig 9:00 mp. To PaBog y Sivetaw wg ouvdptnon Ttou
Xpovou ¢ (o€ wpeg) and ) oxéon: y = anu(wt)+ f, e a,o,f>0 kot 0<r<24.

a) Na Bpeite Toug mpaypatikolg aplbpols a, @ kat S.

(Movasbeg 6)

B)Ava =16, a):% kat f=4,2,

i. No oxedidoete v ypadiki napdotaon g y =1,6- r];z(%[) +4,2,ue 0<r<24.

(Movasbeg 8)
ii. Moto Ba eivat to BABoG Tou vepou otig 12 to peonuépy;

(Movasbeg 4)
iii. Eva peydho mhoio xpetdletan Touldxtotov 4,2 pétpa BaBog vepou yia va éoet oto
Aavt. 2Tn SLdpKeLa TOLOU XPOVIKOU SLoTHHATOG artd TG 12 To peonpépt kat petd da
uropei va 5éoeL pe aopaieia;

(Movasbeg 7)




image41.png
370 oxApa daivetatl andonacpua g ypadikng mapdotacns tng CUVAPTNONG GUVX.

a) Na Bpeite ta o kat f.

(Movadeg 12)
B) Mpog mota katevBuvon Kat KATAE TOCO TPEMEL VO UETATOTIOTEL N TAPAMAVW KAUTTUAN
WOTE VAL CUMMEDEL PE TUAHA TNG YPAPIKAG TAPACTACNG TNG CUVAPTNONG X ;

(Movadeg 13)




image42.png
Aivetaun ouvéptnon f(x)=nu(z+x)+nu(-x), xeR.

a) Na arnobeifete 6Tt f (x)=—27ux, yia k&Be x € R kaw va Bpeite v mepiodo autrs.

(Movadeg 12)
B)
i. Na petadépete oTnv KOAQ 00§ KAL VO GUUTANPWOETE TOV APAKATW THVOKO TLLWV.
x 0 z V4 3z 2z
2 2
S (x)=-2nux
(Movabeg 6)

ii. No oxedidoete tn ypadiki napdotaon tng cuvaptnong f ya 0<x<27z.

(Movaébeg 7)





image43.png
Aivetat n ouvdptnon f(x) =2nux—1, x [0, 2m] .

a) Na Bpeite TNV €EAdXLOTN KO TN HEYLOTN TLE TNG. MLa TIOLEG TLHEG TOU X T(POKUTITOUV QUTEG;
(Movabdeg 7)

B) Na Bpeite ta kowva onueia TG ypadikrg napdotaong C, g f pe toug dfoveg x'x kat y'y .
(Movabeg 6)

y) Na oxedidoete t ypadikri tng mapdotaon.

(Movabdeg 7)

8) Av yla KAmolo aptbpd a pe ae (0, g) oxvel fa)=f (% —u), va anodeifete 6T a =% .

(Movabeg 5)




image44.png
Aivetal n ouvaptnon
f(x) = 4nu(11m — x), xeR
o) Na Seigete ot
i. mu(1lm —x) = nux, xeR.
(Movabeg 6)
ii. f(x) = 4npx, xeR.

(Movadeg 4)

B) Na oxedidoete ) ypadwkr napdotacn g cuvapmon f(x) = 4nux, otav xe[0,21].

(Movadeg 15)




image45.png
Aivovtat ot suvaptioels f(x) = p nux, g(x) = nu(wx), émouv p,w > 0.
a) Na BpeBouv oL TLES Twv p, w, av eivatl yvwoto OtL n eAdxiotn T g f eivat —2 kaun
Tepiod0G NG g eivat . Na aLTloAOYOETE TLG AMAVTIOELG OQG.
(Movabdeg 6)
B)
i.  Na Kd&vete, oto (510 cvoTnpa agovwy, TG ypadIkéG MAPACTATELS TWV CUVAPTHOEWYV

f(x) = 2nux, x € [0, ] kav g (x) = nu(2x), x € [0,m].

(Movdéeg 10)
ii.  XPNOLWOMOLWVTAG TI§ MAPAMAVW YPAPIKEG IAPACTACELG TwWV SUO0 CUVAPTHCEWY 1 HE

. . . N " 53 10m
omnolovSAnote AANO TPOMO, va amoSei§eTe OTL 2nu ?” > npu==

(Movddeg 9)




image46.png
Aivetat n ouvaptnon f(x) = am)v(g — 2x) — 2nu(m + 2x) pe a > 0, n onoia éxeL péylotn
T o 4.
a) No Seigete ot f(x) = (a + 2)nu2x.

(Movadeg 5)
B)
i.  Nabdeiete otLa = 2.
(Movadeg 5)
ii.  Na Bpeite tnv mepiodo tng f.
(Movadeg 5)
y) Na mapaotioete ypadkd T cuvaptnon foe Sldotnpa pag neptddou.
(Movadeg 5)

8) Av g(x) = 5 — ouv?2x, va Bpeite, av uTdpxoLV, Ta Kowd onpeia ™G Cr pe v Cg, 6mou
Cr, Cg oLypadikég mapaotdoels twy f, g avriotoa.

(Movadeg 5)




image47.png
sm/4 3m/2 Tmi4

n om/4 Sm/2 1m/4 3w 13r

210 Mapandvw oxfua Sivetat N ypadwr mapdotacn g ouvdptons f(x)=nux oto
Sudotnpa [0,27] kau n ypadur napdotacn g ouvaptnong g mou mpoékupe and my f
He SUo Sladoxikég petatonioels. Me tnv BoriBeta tou oxrjpatog va Bpeite:
a) To medio opLopoU TNG CUVAPTNONG g, TNV MEYLOTN TLUA TNG KaL OE Tiota B£0N TNV QITOKTA.
(Movabeg 13)
B)
i. TG 500 SLadoxikéG HETATOTIOELG TNG f Ao TLG OMOieg pogkuden g .
(Movadeg 6)
ii. tovtimo g g .

(Movdbeg 6)




image48.png
210 Suthavd oxnpa Sivetal n ypadikn
Tmapdotacn pwag cuvaptnong f mou *
elvon g popdrig :

f(x) =pnu(ox), xeR kat o, p>0 .

a) Na Bpeite, pe pdon to oxipa, TNV - °
TePiodd NG, TNV péyLotn Kat TNV

ghdylotn T e,

(Movdbeg 6)

a

B) Mg BAon TI§ AMAVIAOELG OTO TPONYOUUEVO eptbrnhu, va Bpeite Toug aptBpoug a Kat p.
(Movadeg 6)
‘Eotw p=3 kat a=2. Oewpolpe eniong T ouvaptnon g(x)=x* —2x*+5,xeR.
y) Na anodeigete 0tL n ehdxiotn tpn tng eivat ion pe 4.
(Movadeg 7)
&) Not autioAoynoeTe yLati ot ypadikég mapaoTtaoels twy f, g v éxouv kowo onueio.
(Movadeg 6)




image49.png
Ajvetawn ovvapton f(x) = 2nux + 1, x € R.
a) Na Bpeite Tn péylotn kaL TV EAGXLOTN T TG ouvaptnong f.

(Movadeg 10)
B) Nna mnowa tpr tou x € [0,27] n cuvdptnon MapouoLdleL péyLotn Tiun;

(Movadeg 15)




image50.png
Alveral n owvaptnon [ (x) =3+Bepo-nux,xeR. Av yia ™ ywvia w wxdet n oxéon
72m)v101+r],‘m:71,me[0,§],t6m:
a)

\E.

i, Noanodeitete 61 £go:

(Movésbeg 10)

ii. Na zpo= ? va Bpeite T péyioTn Kau TV EAGXLOTN TURA TG GuVapTONG f.

(Movaseg 04)
B) Alvetat n ouvdptnon g(x)=x*—10x+30,xcR Kat n ypadud g napdotaon oto
Tapakdtw oxApa.

i, NaBpeite, pe ™ BoriBeta TG ypadikiis mapdotacns i pe onolovdinote GAko
P60, TNV EAAXLOTN TIUA TNG OUVAPTNONG 8.
(Movébec 04)

Na e€€TAOETE v 0L yPadIkES MAPASTAGELS TWY CUVAPTAGEWY f, g £XOLV KoWd
onpeta. Na attoroyioete Ty andvenod oas.
(Movésec 07)




image51.png
Aivetat ywvia w, pe 0 < w < 27 OV IKAVOTIOLEL TIG OXETELG: CUVW = —% katnuw > 0.

) Na OXESLAOETE TN ywvia W TAVW OTOV TPLYWVOHETPLKO KUKAO KaL val BPE(Te TO PETPO TNG.
(Movadeg 15)

B) Na Bpeite OAeG TIG Ywvieg @ pe @eR, mou tkavomololv tn oxéon cuve = —% .

(Movadeg 10)




image52.png
. . a+l P .
Aivetaw n ouvdptnon f(x):Tovv(ﬁx), ue a,f>0, n omola éxel eAdxoto -2 Kat

T
mepiodo —.
ploso =
a) No Seifete 6L @ =3 kaw f=4.
(Movdbeg 5)

r]p(%—x)sq}(n—x)ﬁ,u(anrx)

avv(3n—x)-aw(77”—x]-auv(%+x)

. Na deifete 6t A =-1.

B) Aivetaw n mapdotacn A =

(Movddeg 10)
y) Na Aboete tnv e§lowaon f(x) =2A, oto tdotnpa |:7[, 37”} .

(Movddeg 10)




image53.png
Ze i Boddoowa meploxr, Adyw g moAippolag, N otdbpn Twv uddtwv
auéopewnvetat. £to mapakdtw oxfupa Sivetar N ypadkn mapdotacn g
nutovoelsols ouvaptnong f, mou Sivel o pétpa to UPoG NG OTABUNG Twv
uSdtwv cuvapTroeL Tou xpdvou t oe wpeg. Na Ppeite :

a) v upopeTpkn Stadopd avdpeoa otnv uPnAdtepn otdbun (MAnupupida) kat T
xaunAdtepn otdbun (Gunwrn).

(Movadeg 6)
B) v ntepiodo tou pawvopévou tng aAippotag.

(Movadeg 6)
y) Tov Tmo g ouvdptnong f .

(Movadeg 6)

8) ToLeg WPEG, 0T SLAPKELA HLAG NHEPAS, N OTABUN TwV USATWV Elvat % HETPQL

(Movadeg 7)
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AivovtaL oL eUBEieg: £1:2x +y = 6 KoL &5:x — 2y = —2.
a) Na pocSiopicete ayeBpikd To Kowo Toug anpeio M.

(Movabdeg 13)
B) Na Seifete otLn eubeia 3: 3x + y = 8 Siépxetat and to M.

(Movadeg 12)




image55.png
Aivovtat ot cuvaptrioeLg f(x) :ouv(x - %), g(x)=ouvx, xeRR.

a) No teplypdpeTe pe ToLo TPOMO amd T ypadikr) MApAoTacn TNG g TPOKUTITEL N ypadLKr
napdotaon g f.

(Movaddeg 6)
B) Na oxediaoete tn ypadtikr mapdotacn g cuvaptnong f.

(Movadeg 6)

y) Na Bpeite Tig TLpég f(g), f(m).

(Movadbeg 6)
) No \oete v efiowon ~2f(x)+1=0.

(Movadbeg 7)




image56.png
a) Na eETAOETE Qv UTTAPXEL ywvia X TETOLX WOTE 7ux =ovvx =0.

(Movadeg 5)
B) Na anobeitete 6t e€iowon /3 -nux =3-ovvx eivat ooduvapn pe v efiowon
spx = ﬁ Kkat katdmy va tn Avoete oto Staotnua [0,27].

(Movadeg 7)
y) Na oxeSLaoeTe TIg ypadIkéG MAPACTATELG TWV OUVOPTHCEWY f(X) = «/5 SIUX KL
g(x)=3-ovvx oto {610 chotnua afévwy oto Stdotnua [0,27] kat va eppnveloeTe
YPAPLKA TO CUMMEPACHA TOU EPWTHHATOG B).

(Movadeg 7)
8) Aflomowwvtag to epwtnua y) va AUCETE ypadikd TNV avicwon J§ -nux <3-ovvx
oto ddotnua [0,27].

(Movadeg 6)




image57.png
Mo6oeg katmoleg AVoeLg éxeL n e§iowon Mux = a oto Staotnpa [—2m, 2m] otav:
a)a=1.

(Movadeg 13)
B)a=—2.

(Movadeg 12)
Na attiodoyroete ypadikd, 1 onwg aMwwg B€AeTe, Tnv andvinor oag o€ kabe éva and Ta

TOPAMAVW EPWTAATA.




image58.png
‘Bva edatiplo pe duowsd uikog (O.M) g g ) (A) (B)
KppETaL ano T taBdvt. ToroBetetmal oto
eAaipuo éva olpa pdlag m Kat woppomel
om B¢on O (0. — ©fon loopponiag),
anéxovtag ané to mdtwpa andotacn ion
e 1 pétpo.

To odpa aveBoxateBaivel, Eexwivtag and
™ Béon O, exteNdvrag TAGVTwon HETagy
Twv 800 akpaiwy Bécewv A Kat B, oL omoieg

anéxouv petafy Toug otabeph andotacn

{on pe 2yo.
H anootaon Tou GOHatog (€ pETPa) and To NATWHA, WG GUVGPTNON Tou XPOVOU (o€
Sevtepoenma), eivau:

™
YO =1+02 muzt

) Na Bpeire 0 Yo KaL 0TN GUVEXEW TV Q6oTaon KETat) Twy 500 axpaiwy Bécewy A katB

NG TaAdvTwong.

(Movaseg 06)
B) Nat Bpeite TV mepio80 TG tahdviwons.

(Movaseg 06)
) Na kdvete T ypadikr mapdotacn g cuvdptnongyia t € [0, 4].

(Movaseg 06)

5) Na BpEite MOLEG XPOVIKEG GTLYHEG, N QNGOTAON TOL CHHATOG Ad To NéTwia Ba siva ion
pe 1,1 pétpa, yiat € [0,2].
(Movase 07)




image59.png
Aivetawn ouvdptnon f(x)=2nu3x+1, xeR.
a) Na Bpeite tnv nepiodo T, tn péylotn kaw v eAdxiotn T g /.

(Movadeg 3)
B) 1o napakdtw oxiua Sivetat n ypadikr napdotacn tng cuvdptnong g(x)=anufx+y,
ME @, B,y € R, B>0 katmedio opiopol 0 R .

i.  Me Bdon 0 oxfpa, va BPeite TOug MPaypaTKOUG apBpols a, B kat y. Na
QaLTLoAOYrOETE TNV anavtnor} oag.

(Movabeg 12)

ii. Naa=-2,4=1ka y=1,valboete v e§iowon f(x)=g(x) oto didotnua [0, 7)

(Movabeg 10)




image60.png
10 napakdtw oxfpa Sivetal n evBela y=ax, aeR,xeR xa n ypadui naphotacn e
ouvdptnong /(x) = pru(@x), brov @>0, p >0 kat x € R. Me Béon 1o oxria,
) N Beifete 6w p =3 kat 0=2.

(Movabec 6)
B) Not Bpeite Tov mpayatikd aptépd a .

(Movaeg 9)
V) Na Bpeie T Moetg g e€lowong 37[/[(7_x)f%x =0.

(Movdse 10)
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Aivetat n ouvdptnon f(x) = 20vv? (T — x) — 3nu (g + x) +a,pea €R.
a) Na 8ei€ete ot f(x) = 20uv2x — 3ouvx + a.

(Movabeg 8)
B) Na e€etaoete av n cuvdptnon f eival aptia f mepueer.

(Movadeg 5)
y) Na Bpeite 10 a av eivat yvwoto ot n ypadikr napdotaocn g f Siépxetat anod to onueio
MG,1).

(Movadeg 5)
8) Nna a=2 kat g(x) = 2nu?x + 9ovvx — 9, va efeTdoete (av UMAPXOUV) KOWE onueia Twv
YPAPKWY MAPACTACEWV TWV GUVOPTACEWV f KaL g.

(Movadeg 7)




image62.png
Aivetat n ouvdptnon:
f(x) = nuax - [avv (12—[ - ax) + 2] —ovvax -ovv(mr—ax) —1,pea €R.
a)
i.  Nabeifete 6t f(x) = 2 - nuax yia ke x € R.
(Movabeg 10)
ii.  Alvetar emuthéov Ol n ypadiki mapdotacn g cuvdptnong f eivat auty mou

daivetal oTo napakdtw oxrjpa. Na Seiete ot a = 2.

2

(Movasbeg 6)
B) No Bpeite Tg ouvtetaypéveq twv onpeiwv toung g ypadikig mapdotacns g
ouvdptnong f pe v eubeia £:y =1 yuax € [0,7].

(Movadbeg 9)
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Aivetat n ouvdpmon f(x) = 20uv(13m + x) — 2nu( g —Xx).
a) Na Seigete 6t ovv(13m + x) = —ovvx.
(Movadeg 5)
B) Na 8eiete ot f(x) = —4ovvx.
(Movadeg 8)
y) Na Aboete v g€iowon f(x) = —2.
(Movadeg 12)




image64.png
Aivetau n ouvdptnon f(x)= nu(g —x)+nu(n +x),xeR

a) Na arnodeifete OtL f(x) = ouvx —npx .
(Movadeg 6)

B) Na anodeiete ot —2 < f(x) <2 . Katomw va e§eTAoeTe av 0 aptBpog 2 givat n péylotn Tun

¢ ouvaptnong.
(Movadeg 10)
y) Na Bpeite:
i. To onueio topAg tng ypadwrc mapdotacng C, g f pe tov dfova y'y .
(Movasbeg 3)

ii. Avo onpeia Toprg NG C; pe ToV X'x.

(Movabeg 6)




image2.png
} ) Sx—y=5
a) Na AUoete To oUotnua .
Sx+y=2
(Movadeg 12)
B) Na oxediaoete Tg eubeies (5): 5x—y=5 kau (&): —5x+y=2 Kkau va epunvevoete

YPadLKA TO AMOTEAECHA TOU O) EPWTHLATOG.

(Movadeg 13)




image65.png
Aivetat n ouvaptnon f(x)=1+ 217/1(%) ,XeR.

a) No Bpeite v nepiodo tng cuvdptnong f .

(Movadbeg 5)
B) Na Bpeite Ta akpdrara tng cuvdptnong f .

(Movadbeg 6)
y) Na Bpeite TiG TeTunpéveg Twv onueiwv ota omoia n ypadikn napdotaon g f TépveL Tov
G€ova xx’.

(Movadbeg 7)
8) N amoBeigete 6t (f(x)—1)° +(/(1-x)-1)" =4, yia kdBe xeR.

(Movadeg 7)




image66.png
Aivetar n ouwvapmon f(x)=a-nuPx, ue a, B aképoroug Betikolg aplBpOUG.
a) Na Bpeite TNV T ToU @, av n péylotn T Tng cuvaptnong eivae 2.

(Movadeg 6)
B) Av @ =2, va Seifete AL n pkpoTEPN TLPA TOu A yla v omoia givat f (%): 2 eivar
B=8.

(Movdbeg 10)

V) Av o =2 xat =8, va Aoete v e€iowon f(x)=1 oto Sidotnua [0,%].

(Movadeg 9)




image67.png
Aivetow n ouvaptnon f(x) =2ouvx, x e R.
a) Na Bpeite Tn péylotn KaL tnv EAGXLOTN T TNG.

(Movadeg 8)
B) Na Bpeite 6uo kowd onueia G ypadikrg ntapdotaong C, g f pe v evbeia y=1.

(Movadeg 5)
y) Na ouykpivete Toug apBpolg f(g] Ko f(z?n)

(Movadeg 6)
8) Na oxediaoete tn ypadikn g napaotaon, oto Sidotnua [0, 2rt].

(Movadeg 6)




image68.png
Aiseta 1o moAutvupo P(x) = (x —2) * (x + 1).

a) Motog eivat 0 BaBudg tou moAvwvUpoU P(x); Not auTloAOyrOETE TNV amMAvINor 00G.
(Movadeg 12)

B) Na Bpeite 6Aeg TG pileg TOU MOAVWVOHOU P(X).

(Movadeg 13)




image69.png
Atvetal T0 TOAUGVURO P(x) =2x* —8x* +7x—1.
a) Na arnodeifete OtL €xel pia Tov aptBpd 1.
(Movabdeg 9)
B)Eotw Q(x) mMoAuwvULO TO omoio Sev €xeL pila Tov aptOpo 1.
i. Naanobeifete ot o MOAUWVULO R, (x) =P(x)+Q(x) Sev éxel pila tov aptBuo 1.
(Movabeg 8)
ii. Na anobeifete ot o mMoAuwvupo R, (x)=P(x)-Q(x) €éxeL pila Tov aptBuo 1.

(Movabeg 8)




image70.png
Aivovtat ta ToAuwvupa:
P(x)=-2x" +4x" +2(x’ = )+9 kat Q(x) = ax’+7, aeR.
a) Eiva to moAvwvupo P(x) 3% Babpol; No atTloAoynoETE TV amdvinar oog.

(Movabdeg 13)

B) Na Bpeite TNV Tur T0U @, WOTE T MOAVWVUHA P(x) Kat O(x) va eival ioa.

(Movadeg 12)




image71.png
Aivetat to moAudvupo P(x)=2x"-3x* ~11x+6.
a)
i. Na 6eigete OTL TO MOAUWVUNO P(x) £xeLmopdyovtato x—3.
(Movdéeg 7)
ii. Na ypdpete tnv tautotnta tng EukAeidelag Siaipeong P(x) : (x - 3)
(Movdéeg 7)
B) Na Seifete Ot To MOAUWVLRHO P(x) éxeLnapayovta o (x—3)(2x—1).

(Movaddeg 11)




image72.png
Aivetat to moAuwvupo P(x) = x® + 2x% +x + 3.
a) Na Seifete dtito —2 Sev eivat pifa Tou MTOAUWVUHOU.

(Movdbeg 08)
B) Na Bpeite to mnAiko tng Staipeong P(x): (x + 2)

(Movadeg 10)
y) Na ypdete v tavtdtnta g Staipeong P(x): (x + 2).

(Movadeg 07)




image73.png
Aidetan 10 moAvwvupo P(x) = (x — 1)(x — 2)(x — 3).
a) Mowog eivat 0 BaBpdg tou moAuwvupou P(x); Na atloAoyrioeTe v andvinor| oag.
(Movadeg 12)
B) Moo eivaw to mnAiko T(x) Kkat T0 uMGAOUTO V(X) TOU TPOKUTITEL ad TNV Slaipean
P(): (x— 2);
(Movadeg 13)




image74.png
Aivetatto moAuwvupo P(x) = 2x3 +x2 —3x + 1.
a) Na amnobei§ete otLto 1 kawto —1 Sev eivat pideg tou moAuwvopou.

(Movadbdeg 10)
B) Na kdvete T Suaipeon tou P(x): (x2 +x — 1) katva ypddete Tnv TOUTOTNTA TG
Slaipeong.

(Movadeg 15)




image3.png
J€ JLO CUVECTIAON HETAEY CUYYEVWY TIOPEUPIOKOVTAL OL YOVELG HE TO TaSLA TOUG. ST0
TPamEYL undpxouv 5 madLd enutAéov and toug yoveic. Kabe yoviog mAnpwoe 12€ ko kabe

Toudi Ta pod. O ouVOAKAG AoyapLacpog ritav 300€.

a) Av x T0 TAB0G TwV yoviwy Kat y To MAB0g Twv matduwy, va SLaAEEETE amd Tig mapakaTtw

€MAOYEC, éva cUoTNpa SV E§LOWOEWV pE SUO ayvwoToug ou ekppdlel Ta dedopéva tou

Tapandvw poBApatog.
{x+y+5:0 B { x—y=5
" (12x+ 6y = 300 " 6x+ 12y = 300
y=x+5 { y=x+5
{ 12x + 6y = 300 " 6x+ 12y = 300
(Movddeg 10)

B) Art6 ™ AUon Tou CUCTHHATOG TIOU EMNESATE OTO Q) EpWTNHA va Bpeite mOOOL YOVELG KaL

ndoa maudLd unpXaV 0TO TPAETL.

(Movabeg 15)
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Aivetaito moAutvupo P(x) = x3- x + 6.
a) N untooyioete to P(—2).
(Movabdeg5)
B) Na amobeifete 6TLT0 X + 2 €ivai mapdyovragtou P(x).
(Movabdeg5)
y) Na mapayovtonotjoete to P(x).
(Movabdeg 15)




image76.png
Aivetat to moAugvupo P(x)=2(x— 1)20 -3(x —1)m +5x* —3x-2.
a) Na Seifete 6t To MOAVWVULO P(x) £xeLmopayovtato x—1.
(Movdéeg 10)

B)

i. Not unodoyioete Ty iy P(0).

(Movabeg 5)

ii. ElvaL To X mapdyovtog Tou mToAUwWVUHoU P(x) ; Na attloAoyoeTe TV andvinon oag.

(Movdéeg 10)




image77.png
H Swaipeon evdg moAvwvipou P(x) ue o x—3 éxetmnAiko x* +2 Kot UTOAOUTO 4.
a) Na ypaete TNV TQUTOTNTA TG TOPATAVW Slaipeong.

(Movdébeg 8)
B) Na Seiete 6Tt P(x) = x> —3x> +2x-2.

(Movdébeg 8)
y) Eivatto x =3 pifa tou moAuwvipou P(x) ; Na attloAoyioeTe TV andvinor| oag.

(Movdbeg 9)




image78.png
, . 3n .
Alvetatywvia x pe —= < x < 2T KaL OL MAPACTACELG:

A =np? (1 —x) + NP (T + %) + ouv? (=x),

nux +1+m)vx
1+0VVx nux

a) Na anobeifete 6t A = nu2x + 1.

(Movdbeg 08)
B) Na amhomourioete v napdotaon B.

(Movadeg 08)
y) Na e€eTaoeTe av UTAPXEL ywvia X yLa TNV OMoia oL TapacTdoeLg A kat B va givat {o€g.

(Movadeg 09)




image79.png
A0 cuppabnTEG 0 ANEEQUBPOG Kat o DIUTIOG Ttou KaBovtal oTo (6o Bpavio oxedLETovY
TOV TPYWVORETPKS KUKAO OF WAWUTPE XAPTL KaU OTN GUVEXEW MPOOTABUVTAS vt
unohoyioouv TiG GuVTETayREVES EvaG S0OpEVOU OnuEiou M auTod Tou KGKAOU Bladwvody
otV andvenof oug. O AMEEQVEPOG EKTHG STL oL CUVTETaypEVES Tou onpeiou M eival

M(0.8,0.,6) vt 0 DIATIOG EKTLUA OTL OL CUVTETAYMEVEG TOU givan M (1, 1).

@) No10g ané Toug 860 éxet oiyoupa &biko; Na artiohoyoete Ty andvenah oag.

(Movésec 08)
B) Av UNOBEGOUNE Tt To ONpELD TOU OMOIO UTEAOYITTNKAY GWOTA OL CUVTETayHEVES TOU
elvatto M(08,0,6)
i, vaamohoyAoete 6T nuw = 0,6 Kat Gvve = 0,8

(Movésec 03)

ii.  va unooyioete Ty T TG mapdoTaong
A:r/;l(lr—a))fzcmv(g7m)+£¢(7m)+o'¢(7t+m).

(Movddeg 05)
y) Alvetal n toAvwvupkl cuvdptnen f(x) = Sovve- x* —10nue - x* +5x -3, xeR émou
W N ywvia Tou Bpiikate oTo MPONYOUEVD EpwTHa. Nat BPEite TO SLdoTpa oto omoio N
YPadur| Tapdotacn e ouvdpTnonG f BPIOKETAL KATW ANd TOV AEOVE X'X.

(Movéseg 09)




image80.png
Aivetat o TOAUGVURO P(x)=3x"+4x> —5x—2.

a) Na Bpeite T1§ pifeg Tou moAuwvUpou.
(Movabdeg 5)

B) Nt Avoete Ty avicwon P(x)>0.

(Movdbeg 9)

y) Na AUoete thv avicwaon 3( Bl J}+4( 5 JZ—S( 5 J—2>0.
X +1 xX*+1 X +1

(Movabeg 11)




image81.png
Stov mivaka pag oxoAkng TaEng eivat ypappévo to moAuwvupo P(x) = x* + ax? + bx +c,
oOmou oL ouvtereoTés a, b, ¢ eivan pn pndevikoi aképatol aptBpuoi. Ao pabntég, o A kat o B,
maifouv éva mauvidl, emAéyovtag TLHEG yLa TOUG CUVTEAEOTEG WG E§MG: TPWTA O A EMAEYEL
T yLa KAMOLOV OUVTEAEDTH, META 0 B emléyet Tipr yia évav amd toug SU0 evanopeivavies
OUVTEAEOTEG Kat TENOG 0 A emAéyeL TLUR yla TOV OUVTEAEDTH Tou épewve. MpoomaBouv va
emAéouv Toug a, b, ¢ wote to P (X) va LKaVOTIOLEL KATIOLA GUYKEKPLUEVN GUVBIKN.
a) Eotw Ot 0 pabntig A emiléyel a = 2, uetd o B emhéyet b = 1 kat téAog o A erthéyet AL
¢ = 2. Na anobeigete ot o P(x) Ba éxeL ToTE wg povadikr pila Tov aplOpo —2.

(Movadeg 5)
B) O padntrg A emihéyeL a = —1. Na anodeifete 6t ave§dptnta nwg Ba naifeL o padntrig B,
0 A pnopei petd va eTAESEL CUVTEAEDTH £TOL WOTE TO P(X) va £XEL TAPAYOVTA TO TOAUWVUHO
x—1.

(Movadeg 8)
y) O padntrig A emihéyet ¢ = 1. Na anodei§ete ot avedptnta nwg Ba maifel o padbntig B, o
A propei petd va eilé€et ouvteleoTr £ToL WOTe To P (x) va éxeL oiyoupa pifa oto Staotnua
(-=1,0).

(Movadeg 7)
8) O padntig A emhéyel ¢ = 2022. Na anodeifete OTL OnMwg Kaw va eMAEyoUV HETA OL
OUVTEAEOTEG @ kaw b givan adOvatov to P(x) va éxel wg pifa Tov aptbuo 13.

(Movadeg 5)




image82.png
Aivetal To TOAVWVULO P(x|=x* -2 x* - 2x+4.
a) Aivetat 0Tl To TOAUWVURO P(x) €xeL povadikn aképata pila. Na mpoodlopioete ™
povadikn aképata pifa Tou ToAUwVUpoU P (x|,

(Movadeg 12)
B) Na Bpeite OAeg TIG pileg Tou Plx| kal va To YPAWETE WG YIVOUEVO TPWTORABUiwY
TIAPAYOVTIWV.

(Movaseg 13)




image83.png
AiSetat to moAuGvupo P(x) = x* + 1.
a) Na anodeifete 6Tt to moAuwvupo P(x) Sev €xeL ipaypaTikéG pileg.
(Movabeg 5)
B) Na Bpeite U0 aptBpoug a, B TETolouG WOoTE:
*+1=+ax+1) & +px+1)

(Movadeg 10)
y) ©@ewpoupe tnv akdloubn mpdtaon: «Kade moAvwvuuo mou umopel va avaAvdei oe
YoueEvo MOAVwWVOUWY UKPOTEPOU Un undevikou Baduou, éxel mpaypatikeés pifeg». Eivaw n
npotaon auth fwoth 1 AdBog; Av n mpodtaon eival owotd, va dwoete anddeEn. Av n
mpoTaon eivat AdBog, va SWoeTe aviutapddetypa.

(Movadbeg 10)




image84.png
Aivetain ouvdptnon f(x) = 2x3+ x2+x—1, x €R.
a) No anodeifete ot n e§iowon f(x) = 0 Sev éxeL aképateg pites.
(Movadbeg 12)
B) Zto napakdtw oxpa daivetat n ypadkn napdotacn g ouvdptnong f.
i.  Na8waiohoyroete 6tLn e€iowon f(x) = 0 éxel pia pita.
(Movdideg 04)

ii.  Naanodeifete otun pia avth Bpioketat oto Stdotnua (0,1).

(Movaddeg 09)





image4.png
Aivetou pia ouvaptnon f yua v omoia toxvet ot f(=1)=2 kaw f(1)=0.
Na atttoloyrioete (aAyeBpka 1 ypadikd)
a) ywati n ouvaptnon f Sev eival aptia .

(Movadbeg 8)
B) yiati n ouvaptnon f Sev eival mepurtr.

(Movadbeg 8)
y) ylati n ouvdptnon f Sev eivat yvnoiwg avgovoa.

(Movadbeg 9)




image85.png
Fto napaxdTw oxiua, Siveral n mapaBold y =3 x kat ta onpeta tng I',A . Aiveta axdpa

étto ABI'A givat opBoyvio pe o e(n,ﬁ )

a) Av E eivat to eppasdo tou opBoywviou ABI'A, tote:
i.  va anobeifete 6 yia kBe & e(o,ﬁ ) sivaw E=f(a)=-20" +6a Tetpaywvikég
povéses.
(Movéseg 08)
ii.  vaBpedeito epPasdo E ot Béon @ =1.
(Movéseg 02)
B) Na anoseigete 6tito epBasd E Sev propei va Eenepdoet T 4 TETPaywvikG HOVASES.
(Movéseg 12)
v) Nt BpeBei n B¢on tou @, Gote To epBadsd E va népe  péyiotm T tou.

(Movébeg 03)




image86.png
Aivetatl T0 TOAUGVUHO P(x) =2 +x* —8x—4.
) Na arnodeifete OTL €xeL mapdyovia 1o (x—2).

(Movabdeg 9)
B) Not tapayOVTOMOL OETE TO TOAUWVUHO.

(Movabdeg 9)
y) Na Aboete v g§iowon P(x)=0.

(Movasbeg 7)




image87.png
Aivetaito moAvwvupo P(x) = x3 —2x2 +3 x — 2.
a) No anodei§ete dtttox — 1 gival mapdyovtag Tou ToAUwWVUHOoU.

(Movadeg 12)

B)AVP(x) = (x —1) - (x2 — x + 2), va Bpeite ywa moteg Tipég Tou x elvat P(x) > 0.
(Movdbeg 13)




image88.png
Aivovtat ta moAvdvupa P(x) = x* + x3 + a x — 4 kaw §(x) = x% — 3x + 2. To undlouto
g Suaipeong tou P(x) pe to §(x), eivat to moAudvupo v(x) = 24x — 24.
a) Na UTOAOYIOETE TNV T} TOU TIPAYHATIKOU apLOpol a.
(Movadec 8)
B lhaa =2,
i.  va unoloyioete to undAowo tng Slaipeongtou P(x) peto x — 1.
(Movadeg 2)
ii. va Bpeite ta onpeia topng tou dfova x'x pe v ypadw mapdotacn Tng

TIOAUWVUHIKAG ouvdptnong P(x).

(Movadeg 8)
iii.  va Bpeite TI§ TIHEG TOU X YL TG OMOIES, N YPAPIKS MAPAEOTAON TNG MOAVWVUHIKAG

ouvdptnong P (x) Bpioketal kdtw ané Tov dfova x'x.

(Movabdeg 7)




image89.png
Aivetat opBoywvio Tpiywvo pe epfadd E = 60cm?®, Tou onoiou n umoteivousa ival katd
2cm peyolUtepn amd tn pia KAOetn mAeupd. Av OVOUAOOUME X TO MAKOG QUTAG TNG
KAOETNG MAEUPAS KL ' TO MAKOG TNG GAANG KABETNG (o€ cm ), ToTE:

a)
. . 120
i.  Nabeifete oL y=—.
X

(Movadeg 3)

ii.  Adou exdpdaoete OAeG TIG AEUPEG TOU OPBOYWVIOU TPLYWVOU GUVAPTHCEL TOU X, Vo
Seifete OTLO aplBPOG x KavOTOLEL TNV g§iowon:
x*+x2-3600=0.

(Movadeg 7)

B) Av yvwpilete OTL TO Prikog TNG MAEUPAG X €ivat aplOpog akéPaLog Kat HKpOTEPOG Tou 16,

VoL BPELTE TNV TR TOU X KABWE KAL TA MAKN TwV GAAWY TTAEUPWV TOU TPLYWVOU.

(Movadeg 10)

y) Na Bpeite To M00g Twv 0pBoywviwy TPLYWVWV TOU KAVOTIOLOUV Ta apXIKG SeSopéva
Tou mpoPArpatog. Na attloAoyoETE TNV andvinor oag.

(Movadbeg 5)




image90.png
Ito mapakdtw oxfiua Sivetrar tuApa g ypadwkic mapdotacng g ouvapmong

S(x)=7x'+ax’, xeR, a R xato onpeio A(—l,—%] autig.
2
3 T g i T 3
@) Na Beltete bu a =
(Movébec 6)
Binaa=-1,
i. Na anoBeifete 611 f(~x) = f(x) yiakéBe xR,
(Movabes 5)

o peTadépete otV k6AQ 0aG TO OXal KaL v CUUTANPGOETE T ypaduii
napéotaon g/ via x>0.
(Movébec 6)

¥) Abos emBeBatioete Sr f(*«/l-):f%. ue xprion Tou B) epwTiuatos  pe nolov dAko

Tpomio Béhere, var Bpelte Tt Kowd: onpeiar G euBelag 3 % e TV ypadu napdotaon

me S
(Movabec 8)




image91.png
Aivetaito moAdvwvupo P(x) = x3 —x2+ x — 1.
a) Na arobeiete dtito 1 eiva pia pida Tou moAu wvUpou.
(Movabdeg 5)
B) Na amobeifete ot P(x) = (x —1) - (x2 +1).
(Movdéeg 10)

y) Na Aboete v g€iowon P(x) = 0.
(Movdéeg 10)




image92.png
Ito mapakdtw oxfiua Sivetrar tuApa g ypadwkic mapdotacng g ouvapmong

3
S :%f ~x,x € Ratn evBela nov Siépxetal ané ta onpeia A(l.—z] xau B(4,-3).

(o) =1
2 ey g s

) Na Bpeite T e€iowon TG evbeiag AB.
(Movébec 6)
B)
. No anoBeigete 6T f(—x) = —f(x) yia kéBe xR
(Movabes 5)

No petadépete o k6Aa 0ag T0 OXAa KaL v oUUTANPGOETE T ypaduii
napéotaon g/ via x<0.
(Movébec 6)
3
¥) AV 0 evBelor AB éxetefiowon y=—x, e Xpon 10 B) eputiuatos f ke éroiov Ao
Tp61i0 Béhere, var Bpeite Ta kowd: onpeia g euBelag pe Ty ypadk napdotaon g /.
(Movébec 8)




image93.png
Aivetat to moAuwvupo P(x) = x3 + x + 2.
a)
. Na anodeifete 6t to P(x) éxet mapdayovtato (x + 1).
(Movadeg 7)
Il.  Nakavete ™ Swaipeon P(x): (x + 1).
(Movdbeg 10)
B)AvP(x) = (x + 1)(x? — x + 2), va Aboete v aviowon P(x) < 0.
(Movadeg 8)




image94.png
Aivovtat ot ouvapticets f(x)=x*~3x" ~4 kat g(x)=-x"+4 pe nedio opiopod o K .
@) Na Bei€ete 61t f(—x) = £ (x) kaw g(~x)=g(x) yiakdBe xR .

(Movéses 7)
B) £T0 RapaKdTw oXAA SIVETAL HEPOS TV YPABIKOV TAPACTATEWY TWV CUVAPTAGEWY / Kat

g.

AdoU PETadEPETE TO OXAHA OTNV KGAAA 0O, VO GUMTANPWOETE TLG YPADIKEG MAPATTATELS OF
6hoto R . N autiohoyfioete T andvinori oas.
(Movésec 6)
v) Nat Aoete , akyeBpud f ypadixd:
i. v etiowon f(x)=g(x).
(Movésec 6)
i. 1 aviowon f/(x) < g(x).

(Movasec 6)




