ANOAYTHPIEZ EZEETAZEIZ I
ENIAIOY AYKEIOY
ZABBATO 2 IOYNIOY 2001
EEETAZOMENO MAOHMA OETIKHZ KAI
TEXNOAOIIKHZ KATEYOYNZHZ: MAOHMATIKA

©EMA 1°
A.1.  AivovTal ol piyadikoi apiBuoi z1, zz. Na amodei€ete 0TI |z, (1, =|z,| [k,

Movddeg 7,5

A.2. Na xapakrnpioere 1iC TPOTAOEIS TOU akoAoubBoUv, ypdpovrag OTOo
TeETPA0I6 oag tnv évdeién Xworo fj Ad6og dimAa oro ypauua mou
avrioToixei og kaGBe mpdraon. Na kaBe piyadikd aplOuod z 1oxUEl:

) _
a. ‘z‘ =zz

Y- [=-
] ‘z‘ :‘2‘
€ ‘i 2‘ = ‘Z‘

Movadeg 5

B.1. Av z =3+4i kka, =1-43i, va ypayeTe 0TO TETPABIO TAC TOUC APIOUOUC
NG ZTAANG A kal dimmAa oe k&Be apiBud 10 ypdupa Tng XTAANG B
€701, WOTE va TTPOKUTITEI 1I00TNTA.

ITAAN A ZTAAn B
1. |z, L, a. 4
2. 27| B. 2
2 . 25
3 12, | Y
4 —‘;1 5. 5
5 ‘izz‘ € -2
oT. 5
Z. 10

Movdadeg 7,5

B.2. AV yia TO pIyadik6 apiBué  z woyvel |7=1, va deiete OTI z=— .

Movadeg 5
©EMA 2°
‘EoTw f pia Tpaypartikr) ouvaptnon Pe T0TTo:
0 ox?, x<3
_a
f(X) =0 1- ex'3
, x>3
x=3
a. Avnfeival ouvexng, va atmodeitete 6TIa = — 1/9.
Movadeg 9

B. Na Bpeite TNV e€iowaon TNG e@aTITONEVNG TNG YPOQPIKAG TTapdaTacng Cr Tng
ouvaptnong f oto onpeio A4, f(4)).
Movadeg 7

Y- Na utrohoyioete 10 euBaddv Tou xwpiou TToU TTEPIKAEIETAI ATTO TN YPAPIKA
TapdoTacn TNG ouvapTnong f, Tov dgova x'x kai TG euBeieg x=1 ka1 x=2.
Movadeg 9

OEMA 3°
lMNa pia ocuvdptnon f, Tou gival TTapaywyiciun aTo GUVOAO TWV TTPAYHATIKWY apiBuwy IR,
1oXUel OTI:

)+ BPX) +yfx)=x® - 2x*+6x - 1 yia kdBe xR,
4TToU B, Y TIPAYMATIKOI apiBpof pe B2 < 3y.

a. Na deigete 611 n ouvdpTnon f dev €xel akpoTaTa.
Movadeg 10

B. Na d¢eigete 611 n ouvdptnon f ival yvnoiwg avgouaoa.
Movadeg 8

Y. Na deigere 61 uTTdpyel povadikn pida TngG egiowong f(x) = 0 oTo avoikTd diIdoTnua
(0,1).
Movadeg 7

OEMA 4°
‘EOTW IO TTPAYUOTIKF) ouvapTnon f, ouvexrg oTo GUVOAO TwV TIPAYUOTIKWY OpIBuwyY R,
yla TNV oTroia 1I0XU0UV Ol OXEOEIG:

i) f(x)#0, yiakabe xOR

i) f(x) = 1-2x2J';tf2(xt)dt, yia kade xOR.



1

‘EoTw akoun g n ouvapTtnon Trou opideTal aTTo Tov TUTTO g(X) =——-X

f(x)
o.  Na dei€ete oM IoY0el  f'(x) =-2xf*(x)
B. Na d¢igete 6T N ouvapTNON g ival oTaBEP.
Y. Na d¢igete 611 0 TUTTOG TNG ouvapTnong f ivai:
o=t -

8. Na Bpeite To6pio  lim  (x f(x) Nu2x).

AIEYKPINIZH
OEMA 4°

yia kaBe xOR.

Movadeg 10

Movadeg 4

Movadeg 4

Movadeg 7

a) To apioTepd pEAOC TN oxéong f(x) = — 2xf () gival n TTapAywyog TS ouvaptnong f.

ANO THN K. E. E.

APXH 1HY SEAIAAS

I'’" TAEH

AIIOAYTHPIEX EEETAZEIX I'" TAEHX
ENIAIOY AYKEIOY
INEMIITH 30 MAIOY 2002

EEETAZOMENO MAOHMA OETIKHX KAI TEXNOAOTI'TKHX

KATEYOYNXIHX: MAOHMATIKA
XYNOAO LEAIAQN: TEXXEPIX (4)

O®EMA 1o

A.

B.1.

B.2.

‘Eoto f uio ovveyng cvvdoptnon o éva didotqua [a, B].
Av G eilvar o wapdyovoa tng f oto [a, B], T0te va
delEete 1L

fff(t)dt _ G(B)- G(a).
Movadeg 12

‘Eotw n ovvdotnon f(x) = nux. Na dei€ete 1L 0 f elvar
nopaywyliowwn oto IR naL 1oyveL
f’(x) = ovvx .

Movddeg 8

Na yapaxtnoioete TIS TEOTAOELS 7OV axolovBouv,

yodpovtas o0to TETEAOLO oag tnv €véelsn Xooto 1

AdOog 6imAia oTO yoduuo mov OVTLOTOLXE[ O #dAbO¢

TEOTAO.

a. Av m ovvaptnon f eivar opiwouévn oto [a,Bf] ot
ovveync oto (a,p], téte n f molpvel mdvrote OTO
[a,B] uto wéyrotn Tium.

Movadda 1

p. Kdabe ovvdoinon, mov eivar 1-1 oto medio opLonov
™G, elval yvnolwg povétov.
Movdda 1

TEAOZ 1HY YEATIAAS




APXH 2HY SEAIAAS

I'" TAEH

Y. Av vmdoyer to 6pLo tng ovvdptnong f oto X

noLL lim [f(x)|=0, tdte
X— X
0
lim f(x)=0.
X=X,

Movada 1

0. Av novvdptnon f eivar mrapaywylowun oto IR, td1e

J.f(x)dx = xf(x)—J.xf'(x)dx.

Movdda 1
e. Av lim f(x)>0, tdte f(x) > 0 novtd 010 Xq .
X— X
0
Movadda 1

OEMA 20
‘Eotw z €vog uiyadxdc apbude xar f(v) =iz, v e IN*,

a.

Na deiEete Stu £(3) + £(8) + £(13) + £(18) = 0.
Movddeg 7

Av |z|= o xat Arg(z) =0, vo de(€ete 411

f(13) = o {cux{;uejﬂm{;ueﬂ.

T
Av lz]= 2 nau Arg(z) = 3 vo Boebel to gufadsév tov

Movddec 8

TOLYDHVOU UE XOQUEPES TA ONUELD TOV ULYOdL®OU €MLTEOOV
OV elval ELXOVEC TOV uLyadirdv apbudyv 0, z xwav f(13).
Movddeg 10

TEAOZ 2HY YEAIAAS

APXH 3HY SEAIAAS

I'" TAEH
OEMA 3o
‘Eotw oL ovvapthoes f, g ue medio opropov to IR.
Atvetal 6tL M ovvdptnon tng ovvBeong fog eivar 1-1.
a. No deiEete 6t m g eivar 1-1.
Movddeg 7

B. No dei€ete 611 M eElowon:
g(f(x) + x* - x) = g(f(x) + 2x -1) éyer axppdc Vo Betinéc
notL uio apvnTirn oila.
Movddeg 18

OEMA 4o
a. Eotw 0¥o ocvvaptioelc h, g ovveyeic oto [a, B].
Na amodei€ete 6TL av h(x) > g(x) yia »G0e x € [a, B], 161¢

nOLL I Bh(x)dx > I Bg(x)dx
a a

Movddeg 2
B. Alvetar m moapaywyiown oto IR ovvdpinon f, mov
LXOVOTTOLEL TIC OYEOELGS:

f(x)-e T™=x-1, x e R nav £(0)=0.
t) No exgoaotei n f” wg ovvdptnon e f.
Movadeg 5
1) No dei€ete 11 g < f(x) < xf'(x), vy zdabe x> 0.
Movddeg 12

) Av E elvar 1o gufaddv tov ympiov Q mov opiletal
amo TN yooguun moagdotaon tng f, tic evbeiegc x = 0,
X = 1 nat tov aEova x'x, va delEete 1L

Tee < T
4 2

Movddec 6

TEAOZ 3HY YEAIAAS




Rl

APXH 4HY SEAIAAS

I'" TAEH

OAHTIEY (yia tovg eEetalopevon
3to T1eTRddLo va yodyYete UOVO TO TQOXATAQXRTIXG
(nuepounvia, =atevbuvomn, eEetalduevo wpdadnua). To
Béuota va unv ta avuypdyste oto tetpddio. Ta
oyfquato mTov Oa  YENOLWOTOLNOETE OT0 TETEADSLO,
UTOoQOUV VA YIVOUV HOL UWE WOAVPL.
No yodYete TO OVOUATEXDVVUG OOAC OTO TAVW UEQOC TWV
pwToaVTLYQA@wV WOkl cog mapadoBoUv. Kaurd AGAln
onuelmwon dev emMTQEMETAL VA YQOAYPETE.
Katd tnv amoywonon ooag vo mapaddoete puali we 1o
TETEAOL0 %Ol TO QoToavTiypo@o, TOo omoia nolL Oa
ROTOOTEAQOVY UETH TO MEQOC TNC eEETOLONC.
No aravtnoete 010 TeTpd o6 oag o dha ta Béuata.
KaBe Aon emotnuovinG TexunoLouévn eival amodenti.
Avdorero eEétaong Toerg (3) dpeg wetd tn dravoun Twv
POTOAVTLYQAQPWYV.
Xodévog dvvatic amoywoenons: Miuduwon (1 1/2) doa uetd
™ OLOVOUT TWV POTOAVILYQAQ®V.

KAAH EIIITYXIA
TEAOX MHNYMATOX

TEAOZ 4HY SEAIAAY

APXH 1HY SEAIAAS

I'’" TAEH

AITOAYTHPIEX EEETAXEIX I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
IEMIITH 29 MAIOY 2003
EEETAZOMENO MAOHMA: MAOGHMATIKA

OETIKHX KAI TEXNOAOI'TIKHX KATEYOYNXHX

YYNOAO LEAITAQN: TEXXEPIX

OEMA 1o

A.

Na omodei€ete Jdti, av uia ovvadptmon f  elvau
mooaymyiowwn o’ €éva onueio Xg, TOTE €LVAL ROl CUVVEYNS
0710 onueio avtd.

Movadeg 8

Tv onuaiver yempetord 1o Oewponua Méong Tiung tov
Aragopirnov AoyLonov;

Movddeg 7

Na yapaxtnoioete 115 TEOTAOELS 7OV axolovBouv,

yodpovtas oto TeTEdOL0 oas ™) AEEn Xwoto 1 AdBog

SimAa ot0 yoduua mov avTioToL el O xd0e TOOTAON.

a. Av Z évac uyadirdc aplbudc nat Z o ovivyng tov,
16TE LOYUEL |Z|=|E|:|—Z| )

Movddeg 2

B. BEotw uia ovvdptnon f ovveyic oe éva didotnua A
7zl 0V0 oEc mapaywyloLwn 0To E0WTEQLXG TOou A.

Av f7(x)>0 yia x40 ecnteQnd onueio X ToU A,
t6te N f elvor »vpotd oto A.

Movadeg 2

TEAOZ 1HY YEATIAAS




APXH 2HY SEAIAAS

I'" TAEH

v. Tw na6e ovvdptnon f, moapaywylown os €éva
draotnuo A, toyvel

J.f/(X)dXZf(X)—FC , ¢ € IR.

Movddeg 2

8. Av wiwa ovvdaptnon f eivar xvoty og éva didotnua
A, t6te M gpomTOnEvVn TNS YOOPLXAS TAEAOTOONC
e f oe xaBe onueio tov A Boloxretar «Tdvm» and
™ YOOQLXY TNS TaQdoTOo.

Movddeg 2

e. 'Botw uia ovvaptnon f oprouévn o éva didotnuo A
nol Xo €vo eowteprd onueio tov A. Av n f elvar
napaywyiown oto Xo nat  f7(x9)=0, téte n f
TOQOVOLATEL VTOYQEMTIRA TOTLXO ARQOTATO OTO Xy

Movddeg 2
OEMA 20
Alvovtor ouv pryadirol aplbuol z=0+P1i, dwov a,pelR
ol W=3z - 1 Z+4, Smov Z eivatr o ovivyhc Tov Z.
a. No amodeiEete 61 Re(w)=3a-p+4
Im(w)=3p-a.
Movddec 6

B. No amodelEete 6711, av oL €LXOVEG TOV W OTO ULYadixo
enimedo xivovvral otnv evbela pe eElowon y=x-12, 16te
oL €wmoveg TOV Z %LvovvialL otnv evBelo pe eElowon
y=x-2.

Movddec 9

TEAOZ 2HY YEAIAAS

APXH 3HY SEAIAAS

I'’" TAEH

v. No Poelte moiogc amd tovg uryadixrovg aplbuovg z, ot
EL®OVES TOV Omolmv %nLvovvTtal otnv evbelo we eSlomon
y=X-2, €yeL 1o ehdyLoTO NéTQO.

Movddeg 10

OEMA 3o

‘Eoto 1 ovvdotnon f(x) = x> +x°+x .

a. Na peletijoete v £ wg mpoc v povotovia »oL to xolha
not vo amodeiEete 6tL M f €yeL avriotpopn cvvapIno.

Movaodeg 6

B. Na amodeiEete 11 f(e*)2f(1+4x) yia #60e x IR
Movaodeg 6

v. No omodeiSete O6tL 1 €@AmTOUEVN TNS  YOOPLANAC
rapdotaone tne f oto onueio (0,0) eivar o dGEovag
ovuuetoiog Tov yoopuwdv mapaotdocwyv tng £ noar ng
f—l

Movadeg 5

0. No vmoAloyioete to eufaddv Tov YwElOV TOV TEQLRAEIETAL
o TN You@LXn TaedoTaUoN TNG f'l, Tov dEova TV X %l
v evBela ue eElowon x=3.

Movadeg 8

OEMA 4o

‘Eoto pura ovvdotnon f ovveyic o’ éva didotnua [o,p] mov
éxer  ovveyy Oevteon mapdywyo oto (a,B). Av oyvel
f(a) = f(f) = 0 =ar vrdpyovv apbuoi ye(a,p), de(a,p),
étor dote f(y)£(0)<0, va amodelEete d1L:

TEAOZ 3HY YEAIAAS




8

el

APXH 4HY SEAIAAS

I'" TAEH

Yrdoyer wio tovhéyrotov oita tng eElomone f(x)=0 oto

dvaotqua (a,p).
Movddec 8

Yndoyovv onueia €1, &, € (a,pf) tétora dote 7(E,)<0

nar £7(€,)>0.
Movddec 9

Yrndoyer €vo TOVAAYLOTOV ONUELO HOAUTNG TNS YOOPLRNAC
rapdotaoncg tne f.
Movaodeg 8

OAHTIEY (yia Ttovg eEetalonevov

3to T1eTRddL0 va yodyYete UOVO TU TQOXATAQXRTIXG
(nuepounvia, =»atevbuvomn, eEetalduevo wpdadnua). To
Oéuata dev Ba ta aviiypdyete 0to TETEADLO.

No Yol YeTe TO OVOUATEXDVVUG COC OTO TAVW UEQOC TWV
POTOAVILYQAQ®WV auéomws Wohig cog mapadobouv.

Aev emitoémeTal va yodete xautd GAAn onuelwon.
Katd tqv amoydonon oag vo moapadwoete uoali we to
TETEAdLO %Ol TA POTOOVTIYQQ Q.

No amavinoete 010 T1eTQAOL0 oag og dha T Bépata.
KdBe amdvinon emiotnuovird texunorouévn eival
aTodERTY.

AvGorera eEétaoncg Toewg (3) doec uetd tn dravouq tTwv
POTOAVTLYQAQPWYV.

Xp6vog dvvatic amoyxdonons: Metd tyv 10.30” mowuvy.

KAAH ENIITYXIA

TEAOX MHNYMATOZX

TEAOZ 4HY SEAIAAY

APXH 1H> >EAIAAX
I'’" TAEH

AIIOAYTHPIEX EEETAXEIX " TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
IHEMIITH 27 MAIOY 2004
EEETAZOMENO MAOGHMA: MAOGHMATIKA
OETIKHX KAI TEXNOAOTIKHX KATEYOYNXIHX
LYYNOAO ZEAIAQN: TEXXZEPIX (4)

O®EMA 1o

A.

‘Eotm uia ovvaptnon f oprouévn o’ €va didotnua A xal
Xo €va eowTeQLRO onueto tov A. Av 1 f mapovoidlel
TOTIXO OAXQEOTATO OTO X XOL €(volL TaQAyYWYloLWN OTO
onueio avtd, va amodelEete 611 £'(x0)=0

Movddeg 10
II6te wra ocvvaptnon f Aéue 1L elval mapaywyiowun o€
éva onuelo Xy Tov mediov 0pLoOUOV TNG;
Movddeg 5
No yopaxtnotioete T TEOTAOELL 7OV axoAovBoUv
vyodgoviag 0to TeETEAdLO cac Tt AEEN Xwotd M AdOog
di{mha oto ypoduua mov aviiotolyel oe ®aBe mpdTaoN.
o. H dwavvopatixyq axtiva tov abpoionotoc dvo
uryodrdv  aplbudv  elvar 10 AaBpoiwopo  TOV
OLAVUOUOATIXMDV AXTIVOV TOVG.

Movddeg 2
B. lim f(x)=7, av nor uévo av lim f(x) = lim f(x)=/
XX x—)xa x—>xg
Movddeg 2

Y. Av oL ovvaptihoelc f, g eival mapaywyioLUES OTO X,
tdte  ovvdptnon f-g elval mapoaywyiowun o0To X
nOL LOYVEL:

(f-g)"(x0) = £'(x0) g"(x0)
Movadeg 2

TEAOZ 1H> SEAIAAS




APXH 2HF SEAIAAS
I'" TAEH

0. '‘Eotw wia ocvvédpinon f, n omola elvar ovveyng oe €va
drdotnua A. Av f(x)>0 og »dBe eomwtendé onueio x
tov A, to1e N f elvar yvnolwg pBivovoa oe 6Ao 10 A.

Movddeg 2
€. ‘Eotow f uio ovveyxyng ovvdptnon o’ €va didotnua
[a,B]. Av G eivar pa wapdyovoa tne f oto [a,B],
TOTE
J (0t = G(B) - ()
Movddeg 2

OEMA 2°
Alvetal  ovvdotnon f pe tomo f(x)=x’ Inx .

a. No Poeite 1o medio opLouoV Tng cvvdptnone f, va
ueheTNOETE TNV pHovotovio TG %ol va Poelte TO
axpoToTa.

Movadeg 10

B. No peretnoete tnv f wg mTEOC TNV ®VETHTNTA ®OL VA
Poeite Ta onueia raumTyc.
Movaodeg 8

v. No Poeite to ovvoro Tipdv tng f.
Movaodeg 7

OEMA 3o
Alvetor n  ovvdotnon g(x)=e*f(x), Jdmov f ovvdptnon

rapaywylowun oto R »ai £(0)=f( %):O .

a. Noa amodeiEete d1L vrdEyelr €va TOVAGYLOTO Ee(O,i)

1étoro dote f7(E)=—1(E).
Movadeg 8

TEAOZ 2H3 SEAIAAS

APXH 3HS SEAIAAS
I'’" TAEH

B. Edv f(x)=2x>-3x, va vrohoyi{oete 10 ohoxlijpmua

I(a)= js g(x)dx, aeR
Movadeg 8

v. Na Boeite to 6oro  lim I(a)

o —>-00

Movadeg 9

OEMA 4o
‘Eotm M ovveyxfic ovvdptnon f: R - R 1étowa dote f(1)=1. Av
vyio ®é0e x e IR, Loyvel

X3
g(x)= L | z|f(t)dt -3 (x-1)>0,

1
Z+-—
z

2 . % s
omov z=a+PieC, ue a, fe R", tote:

a. No amodeiEete 1L 1 ovvdptnon g eival moaQaywyiolun
oto Rzau va foeite 1 g’.

Movadeg 5

1
Z+—

B. Na amodeiEete 61 |z|=
VA

Movaodeg 8

v. Me dedouévn tn oxéon tov gpwiiuatos B va amodeiEete

1
dtv Re(z?) = -=
(z°) 5

Movddeg 6

0. Av emmhéov £f(2)=a>0, £f(3)=f xnat a>p, va axodeiEete GTL
vEdoyeL Xo € (2,3) 1étolo dote f(x()=0.
Movdodeg 6

TEAOZ 3H> SEAIAAS




APXH 4HS SEAIAAS
I'" TAEH

OAHTIEY (yia Tovg eEetalonévovg)

210 7TeTEAdL0 vo yodyete UOVO TO TQOXOTOUQRTLRA
(nuepounvia, ratevbvvon, e€etalduevo nadnua). No unyv
avtiypdypete to Béuata oto teTEddlo. Ta oyquato mov
Ba yoMOoLWoTOLNOETE 0TO TETEAOLO UmOQOUV va Yyivouv
KoL UE WOAUPL.

No yoAWYeTeE TO OVOUATEXDVVUG OOC OTO TAVW UWEQOC TWV
pwToaVTILYQAdpwY, auéomwg WoAlg oag mapadoBouvv.
Kaurd didn onuelwon dev emitoénetal vo YA ETE.
Katd tnv amoydonoq ocac vo mapadwoete noli we 1o
TETEAOLO0 %Ol TO QOTOAVILYQQE@O, TO OTolo xalL Ba
ROTOOTQAQOVYV UWETAH TO WEQOS TNG eEETAONG.

No amaviioete 010 16104010 oag o€ dha to Bépata.

KaBe Aon emotnuovind TeXuUNQLOuevn eival amodexty.

AvGorera eEétaong: toeig (3) doeg netd Ty dravoun tTwv
PWTOOVTLYQAQWV.

Xp6vog dvvatig amoyxdonons: uetd tn 10:30” mowuvy.

KAAH EHNITYXIA

TEAOX MHNYMATOX

TEAOZ 4H> SEAIAAS

APXH 1HY SEATIAAS

I'’" TAEH

AITIOAYTHPIEX EEETAXEIX I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
TPITH 31 MAIOY 2005
EEETAZOMENO MAOHMA: MAOGHMATIKA
OETIKHX KAI TEXNOAOI'TIKHX KATEYOYNXHX
YYNOAO XEAIAQN: TEXXEPIX (4)

®EMA 1°

A.1

A.2

‘Eotw wia ovvaptnon f, n omoila eivoar opLouévn oe éva
®helotd drdotnua [o, B]. Av

o 1 f elvar ovveynic oto [a, B] xoat
o f(a) = £(B)

del(Ete 611 Yoo ®GOe b n petalV twv f(a) xar f(B)
vrtaeyeL €vag, TovhayLotov Xy € (a, B) tétolog, dote

f(xo) =m .
Movadeg 9
I[I6te n evBela y = AXx + P A€yetal aoUumTOTN TNG
YOO QPLRNS TAEAOTAONS HLag oVvAaQTNong f 0To +00;
Movddec 4

Na yapaxtnoioete 7115 TEOTAOELS 7OV axolovBouv,

yodpovtas oto TeT0d6L0 oac ™) AEEn Xwoto 1) Adbog

SimAa ot10o yoduua mov aviiotoLxel 0 xd O TOOTOON.

a. Av n f eivar ovveyric oto [a, B] ue f(a) < 0 nar
vrdoyel & € (a, B) dote f(€) = 0, tdte nat avdyxn

f(p) > 0.
Movddeg 2

B. Av vmdoyer to lim (f(x)+g(x)), 1616 ®at avdyxn
X—>X
0

vrdoyovv ta  lim f(x) »oar lim g(x) .
X —>X, X — X,

Movadeg 2

TEAOZ 1HY YEATIAAS




APXH 2HY SEAIAAS

I'" TAEH

v. Av n f éyev avtiotpoen ovvdotmon f' nol
voo@ixn mapdotaon tng f €xer xo1vé onuelo A ue
Vv gvbelo y = X, TOTE TO ONUELO A AVAREL RAL OTN
voaguxi mapdotaon e £,

Movddeg 2
0. Av lim f(x)=0 »at f(x) > 0 #ovid ot0 X, T6TE
X=X,
lim —— =+
x%xof(X)
Movddeg 2

€. Av n f elvar pio ovveyig ovvaptnomn oe €va
otdotnua A xoL o elvalr €va onueio tov A, tdoTE

LOYVEL (JZf(t)dt)’: f(x)-f(a)  yia xd0e x € A.
Movddeg 2

ot. Av nuio ovvaptnon f elvar ovveyng oe €va dtdoTnua
A nor 0g undevitetar 6° avtd, téTe avii f{ eival
Betixn Yo ®»dBe x € A W elvar apvnTtiryg yioe xdBe
x € A, dnhadn dtatnpel mpdonuo oto ditdoTnua A.

Movddeg 2
OEMA 2°
Aivovtat ot uryadwwol aplbuot zy, z,, z3 WE |zl |= |zz|= | Z3 | = 3.
— 9
a. AelEre dtu: z;=—
Z
Movadeg 7
B. AeiEte 611 0 apLBudg 1022 givan TOAYUATIROG .
Z Iy
Movdoeg 9
. [ 1
v. Ae(Ete ot |zl+ Zo+ z3|= 3 |zl-zz+ Zy-Z3+ z3~zl|.
Movaodeg 9

TEAOZ 2HY YEAIAAY

APXH 3H> SEAIAAS

I'" TAEH
OEMA 3°
Alvetat n ovvéotnon f ue témo f(x) = e**, A > 0.
a. Aci€te 6t f elvar yvnoimg avEovoa.
Movdodeg 3

B. AceiEte St n eElowon NS spamTOouévng TNS YOOQPLYNG
nopdotaong s f, n omoila di€pyetal amd Tnv Ay TOV
aESvmyv, eival n y = Aex.

Boelte T1g ovvteTtayuéveg Tov onuetov emagng M.

Movddeg 7
v. Ae(€te 6t 1o euPaddv E(A) tov yweiov, TO oOmO(O

mepuxheletal wetaV tng yoapirig mapdotaong tne f, tng
EQATTOUEVNS TNS O0TO onuelo M xoat tov dEova yy, eival

e-2
E(LM) = —=
(M) o
Movadeg 8
2
0. YmoAoyiote 1o lim m
Ao+ 24+NuUl
Movadeg 7

®EMA 4°

‘Eotw pwia ovvdptnon f magaywyiowun oto R tétola, dote va

woyter n oyéon 2 £(x) = ¢* 1 yia v60e x € Ruar £(0) = 0.

X
a. Na deuybel ot f()()zln(“rze ] .
Movadeg 6

X
f(x-t)dt
B. Na PBpeBel to: lim IO—
x—0 Nux

Movadeg 6

TEAOZ 3HY YEAIAAS




bl

APXH 4H> SEAIAAS

I'" TAEH
AtdovTtalL 0L CUVOQTNOELS:
< 2005 2007
h(x) = t -f(t)dt wo g(x) =
(0= [2, O 0dt v g0 = D
AgiEte 611 h(x) = g(x) yia »G0e x € R.
Movadeg 7

Ae(€te 611 M eElowon J'_XX £2003 -f(t)dt:20108 Eyel anpipae

wio AGon oto (0, 1).
Movadeg 6

OAHTIEY (yia Ttovg eEetalonévov

3to T1eTEAdL0 va yodyYete WOVO TO TQOXATAQUTIXG
(nuepounvia, =natevbuvvom, eEetaldpevo uddnua). Na
nnv avrryedyete ta BEpata 0to 1€TEAOL0.

No Yol YeTe TO OVOUATEXDVVUG COC OTO TAVW UEQOC TWV
powToovTLyedpwv, auféows woig ooac mwopadobovv.
Kapid dAAn onpueioon dev emto€netor va yodpeTe.
Katd tnv amoyxydonon cog va mapadwoete woli pue 1o
TETEAOLO0 %Ol TO QOTOOVTIYyQO(M, TO omoia oL Oa
ROTOOTQAQOVYV UETA TO mEQOC TNS eE€TOONC.

Nao amavinoete 010 T€T10d 010 0ag o€ 6Aha ta Béuata.
Kdabe Mo emiotnUovird TeEXUNQOLOUEVT E(VOL ATOOERTY.
Avdorero eEétaong toelg (3) dpeg uetd Ty dtavouni tTwv
POWTOAVILYQAQP®YV.

Xp6vog dvvatic amoxdonons: wetd tn 10:30” owiv.

KAAH ENIITYXIA

TEAOX MHNYMATOX

TEAOZ 4H> SEAIAAY

APXH 1HY SEATIAAS

AIIOAYTHPIEX EEETAXEIX I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
LABBATO 27 MAIOY 2006
EEETAZOMENO MAOHMA: MAOGHMATIKA
OETIKHX KAI TEXNOAOT'IKHX KATEYOYNXHX
YYNOAO LEAIAQN: TEXXEPIX (4)

®EMA 1°

A.1 “Eotw pio ocvvdptnon f, m omoia eivalr ovveyhe oe €va

didotnua A.

Na amodeiEete dTL:

e Av f'(x)>0 o #G0e eocmteQI®SG onuelo x Tov A, ToTE M

f eivar yvnolwg avEovoa og dho 1o A.

e Av f'(x)<0 og ndBe eowteQrS onueio x Tov A, T6TE 1

f eivar yvnolwg pBivovoa oe 6ho to A.

Movddeg 10

A.2 “Eotw wia ovvdaptnon f ovveyxng o’ €éva didotnua A zat
nooaymyliowwn oto eomteQrd tov A. I1dte Aféue Stu m f

OTEEPEL TA ®OTAM TEOC T AV N €{val ®VOTH 0TO A;

Movddeg 5

B. Na yapaxtnoioete T TEOTAOELS 7OV axolovBouv,
yodeovtas oto TeTEAOL0 oag t) AEEN Xwoto 1 AdOog

SimAa oT0 yoduua mov avTioToL el 0 xd O TOOTAON.

. ‘ ¢ . 2 2
a. [o ndBe piyadind apbud z Loyvel ‘Z‘ =z .

Movadeg 2

B. Av vmdoyer to limf(x)>0, +tdte f(x)>0 novid
0

0TO X

Movddeg 2

TEAOZ 1HY YEATIAAS




APXH 2HY SEAIAAS

v. H swdva f(A) evéc dtaotiuoatoc A unéom wniag
ovveYovc oL un otabepng ouvvdpotnong f elval
ditdotnua.

Movddeg 2

5. Ioydel o tomoc (3%)=x-3"1, yia nd0e x € R.
Movddeg 2
€. loyver n oyxéon

Bt (0g (0)dx=[f(x)g(x)1h - ['T"(x)g(x)dx, 6mov {,g”

elvatL ovveyelc ovvaptnoelg oto [a,B].

Movadeg 2
OEMA 2°
Oempotue ™) ovvdotnon f(x) =2+(x-2)* ue x=2.
a. No amode(Eete 6t f elvar 1-1.

Movadeg 6

B. Noa amodei(Eete StL vdoyeL N avtiotpogn cvvdotnon f!
e f »aL va foelte Tov THmO TNC.

Movadeg 8
v. i. Noa Ppeite To ®OLVA ONUEID TOV  YOOPLROV
napaotdoewy Tmv ovvapthoewv f wxar £ ope v

gvbeia y=x.
Movadeg 4

ii. Noa wvmoAloyloete to eufadd tTov yYwElov WOV
meQLxAeletor amd TIC YOOQPLXES TAQAUOTAOELS TWV
ovvaptioewv f oy £

Movadeg 7

TEAOZ 2HY YEAIAAY

APXH 3H> SEAIAAS

OEMA 3°
Ailvovtal oL uryodwnot aplbpot z,,z,,z; UE ‘zl‘ = ‘zz‘ = ‘23‘ =1
wor z,+2z,+2z,=0.

o. No amodeiEete dtL:
i \zl —zz‘ = \23 —Zl‘ = ‘Zz —23‘ .
Movaodeg 9

. 2 -
ii. ‘zl—zz‘ <4 xav Re(z,z,)=2-1.
Movaodeg 8
B. Nao foeite 10 YEOUETOLRO TOTO TWV ELXOVOV TOV Z(,Z2,Z3
010 wiyadind emimedo, nabdc =nor 1O €idog TOV

TOLYDVOU TOV avTES oynuatilovv.
Movadeg 8

®EMA 4°

Alvetal n cvvdptnon f(x)= X+1 —Inx
a. No Poelite to medlo opLouwov xoL To GVVOAO TLUOV TNG
ovvdoptnong f.
Movaodeg 8
B. Noa amodei€ete 6t 1 eElowon f(x)=0 €xer axppidg 2 pileg
oto medlo opLopnoy TNG.
Movadeg 5
Y. Av n epamTtoufévn TNG YOO@PLXNG TOQAOTAONS TNG
ovvdoptnong g(x)=Inx oto onueio A(a,lna) pne a>0 nou
EQPATTOUEVN TNC YOOQPLXNG TAEAOCTAONS TNS OVVAQTNONG
h(x)=e* oto onueio B([ﬂ,eﬁ) ue B € R tavtitovral, tdte va
delEete 6TL 0 aEBUdc a elvar pila tne eElowong f(x)=0.
Movadeg 9
0. No aitiohoyfoete O6TL OL YQUQLXEC TOQUOTAOCEL TWV
ovvapTthoemy g %ot h €xouvv axpipdc Ov¥o xouvég
EQATTOUEVEGS.
Movdodeg 3

TEAOZ 3HY YEAIAAS




bl

APXH 4H> SEAIAAS

OAHTIEY (yia Ttovg eEetalonévovg)

210 TETEAdL0 v YRAYete UOVO TO TQOXOUTUQRTLRA
(mueoounvia, xatevbuvvon, eEetalduevo udbnua). Na
punv avaiypdyere 1o Oépata oto 1eTpddo. Ta oyxyquata
mov 00 YONOLUWOTOLHOETE OTO TETPAOLO UmoQeite va Ta
oyedLdoete naL ue WOAUPL.

Na yodYete TO OVOUATEXDVUUO OUSC OTO TAV®D WEQOS TMYV
poToaVILYQdpwY, auéows WoAhlg oag moapadoBovv.
Kapid dAAn onpeiwon dev emitoéneTaL va yodPeTe.
Katd tnv amoydonoq oac vo magadwoete uoli we 1o
TETPAOLO XUl TA POTOAVIIYQUQPQ.

No amravinoete 010 TeTpd 016 0ag o€ 6ha to Oépata.
Kabe amavinon emiotnuovixd texunorouévny eival
OTOdERTN.

AvGorero eE€taong: toelg (3) doeg uetd Ty dravoun tTwv
POTOAVTILYQAQMYV.

Xpovog dvvatig amoyxdonong: uetd tn 10.30" mowuvy.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOZ 4H> SEAIAAY

APXH 1HY SEATIAAS

AITIOAYTHPIEX EEETAXEIX I'" TAEHX
HMEPHXIOY I'ENIKOY AYKEIOY
IEMIITH 24 MAIOY 2007
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHX KAI TEXNOAOTIKHX KATEYOYNXHX
LYNOAO XEATIAQN: IIENTE (5)

OEMA 1°
A.1 Av zy, z;etvar uryadwnol apbuot, va axodelydel dti:
21 23] = |z [2,].
Movaddeg 8

A.2 TIdte 0v0 ovvaptioelg f, g Aéyovtal (oeg;
Movddeg 4

A.3 TI6te m evbBela y = £/ A€yetal 0QLTOVTILOL QLOVUUTTMOTY TNG
vyoogpLxig mapdotaonsg tg f 0to +oo;
Movddeg 3

B. No yoapaxtnoioete Ti¢ mEOTACELS 7OV 0Ox0AovOOUYV,
yod@ovtas ot1o TeETPAOL0 oas SimAa OTO YOoAuua mTOov
avTiotoixel oe xdfe mootaon, ™y AEEn Xeord, av n
mootaon givat owoty, 1| Ad@og, av n mootaon gival
AavBaouévn.

a. Av f ovvdptnom ocvveyfc oto drdotnua [a,f] »at yia
#G0e x efa, B] toyvel f(x) = 0 té1e f; f(x)dx >0 .
Movddeg 2
B. ‘Eotw f pwia ovvdpinon ovveyng oe €va dtdotnuo A
noL TOQAYWYIOLUN 08 ®GBe EOMTEQLXRG ONUELO X TOV
A. Av n ovvdptnon f elval yvnolwg avEovoa oto A
téte f'(x) > 0 0g ®dOe eomTEQIRS oNueio X Tov A.

Movddeg 2

TEAOZ 1HY YEATIAAS




APXH 2HY SEAIAAS

Y. Av m ovvdptnon f eivar ovveyxfng OTO0 Xy %Ol 1)
ovvAaETNoN g €lval CUVEYNS OTO X, TOTE N 0VUvOeo
tovg gof elval ovveyNg 01O X|.

Movddeg 2

0. Av felvar pia ovvexnig ovvdptnon oe €va didotnua A
®noL o eival Eva onueio tov A, tdte

(2 fy at) = (eeo))- & 00
ue tTnv mweoivmdbeon OTL TA  XONOLUOTOLOVUEVQ
ovupora €xovv vonua.

Movddeg 2
e. Ava>11téte lim a*=0.
X —>—00
Movadeg 2
OEMA 2°
Ailvetal o uryadinog apbudg
z=2+a% ue a€lR.
o+ 21

No amodelyfel dTL 1 eLrdva Tov wLyodLrov Z AVAREL OTOV
xUnho ne vévtpo O(0,0) xar axtiva o =1.

Movaodeg 9

‘E0Tw Z¢, Z, OL uLyadinot mov TeorVTTOVY Ao TOV TUTO

2+al
zZ= -
o+ 21

vyio. o = 0 nar o =2 avriotouya.

i. Noa PoeBel n andotaon TOV EXOVOV TOV ULYAILRDV
aQlOuy z; ot z,.

Movdodeg 8

TEAOZ 2HY YEAIAAY

APXH 3H> SEAIAAS

ii. No amodeiybel dtL 1oyveL:

() =(~2,)"

vio ®G0e puowrd aplbud v.
Movaodeg 8

®EMA 3°

Alvetalr n ovvdotnon:
f(x) = x° - 3x - 2nu’0

omov R pwia otaBepd ue 6 # »nmw + g, neZ

a. No amoderyBei 6t n f mapovoLdlel €éva tomind wéyLoto,
Eva tomxd eAAYLOTO ROl €va ONUElO ROAUTHC.
Movaodeg 7

B. Na amoderybel 6tL 1 eElowon f(x) = 0 €yer axppdc TEELS

moaynatixéc pilec.
Movadeg 8

Y. AV X, X, €lval oL B€0ELC TOV TOTIXDAV AXQOTATWY %Ol X3
N 6€on tov onueiov xaumic tne f, va amodeiybel dtL TO
onuela  A(xy, f(x1)),  B(xy, f(x2))  »ar  T(xs, f(x3))
Bolorovtal oty evbeia y = -2x -2nu’6.

Movadeg 3

0. No vmohloyioBel o eufaddév tov ywelov moOvU
mepurAeletalr  amd TN yoOu@L®Y < TOQAOTAON  TNG
ovvdotnong f zat v evBela y = -2x -2nu’6.

Movadeg 7

TEAOZ 3HY YEAIAAS




APXH 4H> SEAIAAS

OEMA 4°

‘Eotw f wio ovveyng »al yvnoiwg avgovoa ouvaQtnomn oto
draotnuo [0, 1] yia tnv omoia woyver £f(0) > 0. Alvetar exiong
ovvdptnon g ovvexng oto dvdotnua [0, 1] yia thv omoia
toyver g(x) > 0 yia #a0e xe[0, 1].

Op(Covue TIC CVVOQTNOELG:

F(x) = jgf(t)g(t)dt ,  x€[0, 1],

G(x) = J(;(g(t)dt , xe [0, 1].
a. Na deuy0ei 61L F(x) > 0 yio #40¢ x oto drdotnuo (0, 1].
Movdoeg 8
B. No amodeirybel ot
f(x)-G(x) > F(x)
yio ®G0e x oto draotnua (0, 1].
Movadeg 6
v. Noa amodeirybel 611 1oyveL:
F(x) _ F(1)
G(x)  G(1)
vio #G0e x oto didotnua (0, 1].
Movaodeg 4
0. No pfoeebel 10 dpro:
2
(jg f(t) g(t) dt)(j o mut? dtj
lim
x—>0+ X 5
[, e®dt]-x
Movaodeg 7

TEAOZ 4H> SEAIAAY

et

APXH 5SHY SEATIAAS

OAHTIEY (yia Tovg €Eetalonevovg)

2T0 TETEAdL0 VO YOAYETE UOVO TO TEOXATUQXUTLKA
(mueoounvia, noatevbvvon, efetalduevo udbnua). Na
unv avriypdyetre ta 0éuota 0to TETEALO.

No yodyete TO OVOUATEXDVUUO OUSC OTO TAVM WEQOG TMV
pwToavVTLYQdpwy, oauéocws UOAlg oco0g mopadobovv.
Kaopid dAAn onpeiwon dev emToERETAL VA YOAWETE.
Koatd tnv amoydonoy oac vo moapadwoete uolli we 1o
TETEPAdLO %Ol TO POTOAVTIYyoQPO.

No amavtioeTe 0To TeTEAOL0 0ag g 6ha To Bépata.

Na yodyete TIC ATAVINOELS OUG UOVO UE WITAE 1| LOVO WUE
navpo oTuvAS. Mmoeite va YXONOLUOTOLNOETE WOAVPL
UOvo Yo ox€dLa, SLAYQAUUOTO KOl TIVOUKREG.

Kdabe oamdavinon emiotnuovird texunoltwuévn eival
OTOdENTY.

AvGorero eEétaonc: toelg (3) dpec wetd Ty dravouq Twv
PWTOAVTLYQAQWV.

Xp6vog dvvatigc amoyxdonons: uetd tn 10.30" mowuvy.

KAAH EIIITYXIA

TEAOX MHNYMATOZX

TEAOZ 5SHY YEATAAS




APXH 1HY SEAIAAS

AITIOAYTHPIEX EEETAXEIX I'" TAEHX
HMEPHXIOY I'ENIKOY AYKEIOY
LABBATO 24 MAIOY 2008

EEETAZOMENO MAOHMA: MAOHMATIKA

OETIKHX KAI TEXNOAOT'IKHEX KATEYOYNXHX

XYNOAO XEAIAQN: IIENTE (5)

®EMA 1°

A.1 Na amodevxbel 6tv n ovvdptnon f(x) = Injx|, xeR* eivar

mopaywyiowwn oto R* nat woyveL:

"]
(nff) =~
X

Movddeg 10

A.2 TI6te wia ovvédptnon f Aéue St elvar ovveyng oe €va
xherotd draotnua [o,B];

Movddeg 5

B. Na yapaxtnoioete TIC TOOTAOELC TOU axoAlovBouv,
yod@ovtas oto TETEAOLO oag dimAa OTO yodupa mTov
avTiotolxel oe xdbe mpootaon, ™) AEEN Xwoto, av n
mootaon egivar owoth, 7 AdBos, av n mpotaon eival
AavOaouév.

a.

Av nio ovvdptnon f:A—R eivar 1-1, tdte yia tnv
aviiotpoen ovvdotnon £ ! woyven:
fHF(x) = x, xeA ka F(f7(y)) =y, yef(A)
Movddeg 2
Mo ovveyng ovvdptnon f dratnoel mopdonuo oe
xaBéva amdé Ta  daoTHuaTte  ota  omoio Ol
dradoyinéc otleg tng f ywoitovv 1o medio opLonov
™me.
Movddeg 2

TEAOX 1H> ATIO 5 SEAIAEX

APXH 2HY SEAIAAS
Otav 1 dtaxpivovoa A g eElomone az’+Pz+y=0 pe
a,B,yeR nat a0 elvar apvntirn, téte n eElomon dev
€xeL otlec 010 oUvoro C TtV uLyadinav.

Movddeg 2

Av no ovvdaptnon f elvar dVo @opéc mapaywyiolun
010 R #naL otpépel Ta ®otAo mTEOS T AVW, TOTE KAT
avdayun Ba LoyveL
f7(x)>0

via ®x40e moayuatind aplbud Xx.

Movddeg 2
Av n f elvar ovveyfie oe ddotnuo A xou o,B,y€A
TOTE LOYVEL

[Pfeodx = [1fdx + | ff(x)dx

Movdadeg 2

®EMA 2°

Av yio Tovg puryadinove aplbuove z xoal w Loyvouyv

((+2V2)z) = 6 xa |w—(1-D)] = [w-(3-3])

t0Te va foelte:

a.

TO YEMUETELXO TOMO TWV EXOVOV TOV  ULyaditrdv
ooLludV z .

Movaodeg 6
TO YEMUETOLXO TOMO TV EWMOVOV TOV  ULyodindv

aplumyv w .

Movadeg 7
TNV EAAYLOTN TLWY TOV ‘ W ‘

Movaodeg 6
TV eAGYLOTN Tl Tov |Z—W|

Movdoeg 6

TEAOZX 2H> ATIO 5 SEAIAEYX




APXH 3HY SEAIAAS

®EMA 3°
xInx, x>0

Atvetal m ovvdotnon f(x) =
0 , x=0

a. No amodeiEete ot np ovvaptnon f eivar ovveyic oto 0.
Movaodeg 3

B. No peletfioete wg mEog tn wovotovia tn ovvdpinon f
®oL vo. foelte TO OVUVOLO TLULADV TNG.
Movadeg 9

v. No Boeite to mtAq00¢ twv ditapoQeTiv®d®Vv Betindv QLLdV
o

™™g eElomong x = e* Y0 OAES TLS TQAYUOALTIRES TLUES TOV CL.
Movadeg 6
0. No amodeiEete oL LOoYVEL

f(x+1)>f(x+1)-f(x) ,

yia ®xd0e x > 0.
Movaodeg 7

OEMA 4°

‘Eotw f uia ovvdptnon ovveyxnig oto R yia tqv omolo 1oyvet

f(x) = (10x° +3x) [ f(t)dt - 45

o. Noa amodeiete o711
f(x)=20x>+6x-45
Movdoeg 8

TEAOZX 3H> ATIO 5 SEAIAEX

APXH 4H> SEAIAAS

Ailvetar  emiong uwo  ouvvdptnon g dv¥o  @opég
moapaywyiowwn oto R . Na amodeiete 11
" : g'(X) - g,(X B h)
X)= lim &~—~—>="— -
g h—0 h
Movaodeg 4

Av yio T ovvdptnon f tov gowThuatog (a) ®ou TN
ovvaeTnom g tov epmTRuatos (Bf) Loyxver dtu

lim SN 72800 T8N _ L g
h—0 h

nau g(0)=g’(0)=1, 167e

3

i. vo anodelEete tuL g(x)=x"+x +x+1

Movadeg 10

ii. vo amodei€ete 1Ly ovvdpInon g elvar 1-1
Movaodeg 3

OAHTIIEX (yiva tovg eEetalopnevovg)

210 TETEAdL0 Vv YoAWyete UOVO TO TQOXOTOUQRTLKA
(mueoounvia, xnatevbBuvvon, efetalduevo udbnua). Na
unv evrLyedyete ta Oépnata 0to TETEADL0.

No yodYete TO OVOUATEXDVUVUG OGS OTO TAVW UEQOC TWV
PWToAVTLYQApwY, oauéows UOAg o0og magadobovv.
Kaoprd dAAn onueioon dev emitoémerar va yoAaPerTe.
Katd tqv amoydonof oag vo moapadwoete uwoli we 1o
TETEAOLO XOL TA YWTOAVTIYyQQ Q.

No amaviNoeTe 0T0 TETEAOLO 0ag 0e 0Aha To BEpata.

TEAOZ 4H> AIIO 5 SEAIAEY




APXH 5SHY SEAIAAS
No Yo WYeTe TG ATAVTINOELS OUC WOVO WE WTAE | WOVO UE
uavpo oTtvAld. Mmopeite va YXONOLWOTOLHOETE WOAVPL
uovo yro ox€dLa, SLoYQAUUOTe KoL TIVOREC.
KaBe amavinon emwotnuovird texunorouévn eival
OTOdERTY.
Avdorero eEétaong toelg (3) dpeg uetd Ty dtavounq tTwv
POTOAVTLYQAQPWYV.
Xpovog dvvatig amoywenong: uetd tn 10.30” mowuvy.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOZ SHY ATIO 5 SEAIAES

APXH 1HY SEATIAAS

AITIOAYTHPIEX EEETAXEIX I'" TAEHX

HMEPHXIOY I'ENIKOY AYKEIOY KAI IIANEAAAAIKEX

EZETAZEIXZ I'" TAEHZI EIIAA (OMAAA B")
TETAPTH 20 MAIOY 2009
EEETAZOMENO MAOGHMA: MAOHMATIKA
OETIKHXI KAI TEXNOAOTIKHE KATEYOYNXIHX
LYNOAO TEAIAQN: IIENTE (5)

®EMA 1°

A. ‘Eotw puia cvvdpinon f oprouévn oe €va didotnua A. Av 1

f elvar ovveyxng oto A xnal yio »dBe ecwteQnd onueio x
tov A oyver f'(x)=0, va arodeiEete 611 1 f elval otabep

o€ 6Lho to drdoTnua A.
Movddeg 10

I[I6te uwia ovvaptnon f Aéyetar mapoaywylowwn oe €va
onueio xy Tov mediov opLouoV TNC;

Movdoeg 5
Na yapaxtnoioete TI§ TEOTAOELS mOV axoAlovBouv,
yod@ovtas o0to TETPAOL0 oac SimAa OTO Yyoduuo mTOv
avtiotolxel o€ xdBe mootaon tn AEEn Xwoto, av 1
mootaon eivar owotn, 1 Adbog, av n mootaon eivol
AavOaouévn.
a. Av zy, zZ, elval pryadirot apBuoi, tdte LoyveL

[2125| = [21]-[22|
Movaddeg 2

p. Mia ovvaptnon f ue medio opiouov A Aéue OTL
mapovordler (ohnd) ehdyloto ot0 Xo€A, Jdtav
f(x)=f(x() yia nG0e xcA

Movddeg 2

TEAOZX 1H> ATIO 5 SEAIAEYX




APXH 2HY SEAIAAS

covx —1

Y. lim 1

x—0 X

Movddeg 2

0. Kabe ovvdpinon f cvveyng oe €va onueio tov mediov
0QLOUOYV TN elval ®olL TOQAYWYIOLUWN OTO OMNUELD
auTo.

Movadeg 2

€. Av uta ovvdptnon f elvar ovveyng oe €va dLdoTnuo
[a, B] L toyver f(x)<0 yio »dBe xe[a, B], tdte 1O
eupadov tov ymeiov Q mwov opiletal amd ™ yoa@Lri
napdotaon e f, Tic evBeiec x=a, x=p ®aL Tov dEova
x'x givou

E(Q)= j j’ f(x)dx

Movddeg 2

OEMA 2°
OewEoVue TOVEC ULyadinove apLouovg
z=(2A+1)+(21-1)1 , LeR
A.o.Na Poelte tnv eElowon tng evbelog mwAvw oTnv omolia

BoloxovTtal oL eLXOVES TV ULYAILXRDV aQLBUdV Z, YLo TLG
d1dpopec TLnéc Tov AeR

Movadeg 9

B. Anté tovg TmoQamdvw  uryadirovg  aplBuovg  va

omooelEete Ot 0 pmryadindg apbuds zy=1-1 €yer to
uLxeoteQO dvvatd wéTeo.

Movdodeg 8

TEAOZX 2H> ATIO 5 SEAIAEX

APXH 3H> SEAIAAS

B. Na peebovv or uryadirot apbuol w oL omolol
LXOLVOTTOLOUV TNV EElOMON

W) +w-12=z,

6mov zg 0 uyadwmdg apludg mov avogEQETUL OTO
TEONYOUUEVO EQWTNUCL.
Movaodeg 8

O®EMA 3°
Atlvetolr M cvvaETNnoN

f(x) =a*—In(x+1), x>—1,
omov a > 0katl o #1

A. Av ioyver f(x)2>1 yia »dBe x>—1, va amodeiEete 611 a=e

Movadeg 8
B. Tia a=e,
a. vo amodeiEete 6tL n ovvadptnon f elvalr nvotM.

Movadeg 5

B. vo amodeiEete O6tL M ovvdptnon f elvar yvnoimg
@Bivovoa oto didotnua (-1, 0] vat yvnolwg avEovoa
oto didotnua [0, +0)

Movdodeg 6

v. av P,y e 0)u(0,+wx), vao armodeiEete dTL M eElomwon

f@)-1, fn-1_,

x—1 Xx—2

€yeL Tovhdyrotov uia eita oto (1, 2)
Movaodeg 6

TEAOZ 3H> ATIO 5 SEAIAEYX




APXH 4H> SEAIAAS APXH 5SHY SEATIAAS

OEMA 4°

‘Eotw f ulo ovveyxnig ovvdptnon oto drdotnyua [0, 2] yia tyv
omoia LoyveL

jz(t—z)f(t)dtzo OAHTIEX I'IA TOYEZ EEETAZOMENOYX
0

1. 210 7tetpddLo vo YQAYETE UOVOV TO TQOXOTOUQRTLKA
(mueoounvia, xnatevbBuvvorn, eEetalduevo udbnua). Na
H(x)=Ith(t)dt, x [0, 2], unv a\:ttygélpets Ta Géua:coc 01/0 rer@déto., )
0 2. No yp4yete TO OVOUATETDOVUUS OOC OTO TAVWD WEQOS TWV
PWToaVTLYQApwY, oauéows UOALg o0og magadobovv.

OpiCovue TG OVVAQTNOELS

H(x X
) _ If(t)dt+3, x €(0, 2] Kaptd dAAn onueiwon dev emitoémeTal vo YOO PETE.
G(x)= X 0 Katd tqv amoydonof oag vo moapadwoete uwoali we 1o
. 1-41-t 0 TETEASL0 %L TA YWTOAVTIYQAPQL.
6 P_r,% {2 ’ X= 3. No amoaviioete 610 TeTEd 016 00g 0€ 0Aa T BEpata.
4. No yoAaYeTe TIC ATAVTNOELS O0S HOVOV NE WTTAE | pavpo
a. Na amodetEete St 1 ovvdptnon G elvar cvveyig oto OTUAG dragxeiag xat povov aveSitning perdvne.
dvdotnua [0, 2]. 5. KdfBe oamdvinon emotnuovird TEXUNQLOUEVY  Elval
Movddec 5 amTOOERT.
ovaodes 6. AvGoxrera e€étaonc: teelg (3) doeg uetd tn dravoudq Twv
B. Na amodeiEete 6t m ovvdpotnon G elvar magaywylowun POTOAVILYQAPOV.
010 dtdotnua (0, 2) xaL 6TL LOYVEL 7. Xpdvocg dvvathg amoywonons: 10.00 w.u.
G'(x)=— H(;‘), 0<x<2 KAAH ENITYXIA
X
Movdﬁsg 6 TEAOX MHNYMATOX

v. Na amodeiEete 1L vdpyel évac aplbudc ae(0, 2) Tétorog
wote vo toyver H(a)=0.

Movdoeg 7

0. Noa amodeiEete d11L vdeyel évac apbude E€(0, a) Tétorog
@DWOTE VO LOYVEL

ajft f(t)dt = efj: f(t)dt

Movadeg 7

TEAOX 4H> ATIO 5 SEAIAEX TEAOZ SHY ATIO 5 SEAIAES




APXH 1HY SEAIAAS

AITIOAYTHPIEX EEETAXEIX I'" TAEHX
HMEPHXIOY I'ENIKOY AYKEIOY KAI TANEAAAAIKEX
EZEETAXEIX I'" TAZEHX EITAA (OMAAA B)
TETAPTH 19 MATOY 2010
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHX KAI TEXNOAOTI'IKHE KATEYOYNXHX
YXYNOAO XEAIAQN: TEXXEPIX (4)

OEMA A
Al. 'Eotw f pra cvvdoptnon oprouévy oe €va didotnuo A. Av
F eival o mopdyovoa tne f oto A, 1dte va amodeifete
ot
e OAEC OL CUVOQTINOELS TNS WOQYPNS
G(x)=F(x)+c, ceR
gelval mopdyovoeg tneg f 0to A xat

e xdBe aAAn mapdyovoa G tng f oto A maipver T
noe@1
G(x)=F(x)+c, ceR

Movadeg 6
A2, TI6te M evBela X=Xy AEYETOAL RATAROQUPY QLOVUTTMTN TNG
YOO @PLXNS TaeAoTAUoNS wiag ovvaptnong f

Movadeg 4

A3. 'Eotw wia ovvdptnon f ovveyng oe €va didotnuo A xrot

nopaywyiowwn oto ecwtepnd tov A. IIdte Aéue dtv n f
OTEEPEL TOL ®OTAO TEOC T XATW M €lvaL ®O{AN OTO A;

Movadeg 5

Ad. Na yaoaxtnoioete TS TEOTAOELS TOU Ox0AOvOOUYV,

yod@ovtac o010 TETEAOL0 oac SimAa o0to yodupud mTOov

avtiotoixel oe ndOe mootaon tn AéEn Xwoto, av n

mootaon eivar owoty, 1 Ad@og, av n mootaon gival
AavBaouévn.

a) H dtavvopatinny axtiva tng d1a@odc tTomv uLyadir®y
oaplBudy a+pfi ot y+0i elvar N dagopd TWV
SLOVUOUATIR®OV ARTIVOV TOVC.

TEAOX 1H> ATIO 4 SEAIAEY

APXH 2HY SEAIAAS

B) Eotw ovvdptnon f ovveyng oe €va didotnua A xrat
mopaywyiowuwn oto eomteQxd Tov A. Av 1 f eival
yvnotwg avEovoa oto A, tote M TOEAYWYSS TNG OEV
elvol VTOYXQEWTILRA BETLRY OTO ECWTEQLHO TOV A.

v) Av wia ovvaptnon f eivar yvnoiwg @Oivovoa nat
ovveyfic oe éva avowrtd didotnua (a,p), téte TO
oUVOAO TLUOV TNE 010 OdLdotnuae avtd Eeivol To
draotnuo (A,B),

omov A = lim f(x) kau B = lim f(x)
x—>a’ Xx—>pB

0) (ovvx)’=nux, xeR

e) Av lim f(x)<0, téte f(x)<0 novTd 010 X
X=X,

Movadeg 10
OEMA B

2
Atvetar n eEtomon  z+==2 Omov zeC ue z#0
z

B1. Na Poeite tig pileg z; »at z, TG eElomong.

Movaodeg 7
B2. Na amodeiEete 411

Zl2010 +Z%010 =0
Movadeg 6
B3. Av yia toug utyadixovg aptbpovg w LoyveL
W —4+3i =z, -z,

t0te va. Pfoelte TO YEWUETOLHO TOTO TWV ELXOVOYV TWV W
0TO uLyodind emimedo.

Movaodeg 7
B4. T'ia tovg uiryadirovg aplbuovc w tov gpwtiuatoc B3, va
amode(Eete 6TL 3<|w|<T

Movadeg 5

TEAOZX 2H> ATIO 4 SEAIAEY




APXH 3H> SEAIAAS

OEMAT

Atlvetor n ovvdotnon f(x)=2x+In(x*+1), xeR

I'l. Na pneletfioete wg mTEOS Tt wovotovia tn ocvvdpinon f.
Movadeg 5

I'2. Na AMioete tnv eEiomon:

2x?-3x+2)= 1{(3"_2)2“}

x* 41

Movaodeg 7
I'3. Na amodeiEete 611 1 f €xeL dVo onuela xoumng ot 6tL oL
EQPATTOUEVES TNG YOUPLXTS Tapdotaong the f ota onueia
AOUTNG TNS TEWVOVTIOL O ONUELO Tov dEova Y .
Movadeg 6
I'4. Noa vmoloyloete To ohoxAnpomua
1
I= J.xf(x)dx
-1
Movdoeg 7
OEMA A

Aivetar m ovveynig ovvdaptnon f: R—R n omola yia ®aBe xeR
LXOVOTOLEL TIC OYEOELC:

f(x)#x
f(x)—x =3+J.X t dt
f(t)—t
0
Al. Na amodeiEete 6tL n f eivar mapaywyliown oto R pe
TaEdYWYO
f'(x)= fx) , xeR
f(x)—x

Movadeg 5

A2. Na amodeiEete 611 M ovvAETINOM g(x)=(f(x))2—2xf(x),
xeR, elval otabepn.

Movdoeg 7

TEAOZX 3H> ATIO 4 SEAIAEY

APXH 4HZ EAIAAZ
A3. No amodeiEete 1L

f(x)=x+Vx>+9 , xeR

Movadeg 6
A4, No amodeiEete 1L
x+1 X+2
J'f(t)dt < J'f(t)dt , yua %d0e xeR
X x+1
Movdoeg 7

OAHTIEX I'TA TOYX EEETAZOMENOYZX

1. 210 tet1pddio va yodyete WOvVOV TO TOOXATAQXRTLXRA
(nueoounvia, xnatevBuvvorn, eEetalduevo udbnua). Na
UNv ovTLyedyete ta Oénata oto tETEADL0.

2. No yoGYEeETE TO OVOUUTETWOVVUO CUEC OTO TAV®W UEQOS TWV
pwToavTLYQdpwy, auécws USAlg ocog mopadobovv.
Kaptd dAAn onpeiwon dev emitoémeTaL vo yOAdPETE.
Kotd tnv amoydonof ocac vo mapadwoete uoli we 10
TETEAdL0 nOL TA pwToOvVTiyQO Q.

3. No amavtnoete 010 TeETEGOL0 0ag oe o0ha to Béuata.

4. No yodyete TIC ATAVTINOELS COC HOVOV UE WTTAE | HOVOV
ne paveo OTUVAG OLaQxeiag =aL povov aveElTmAng
perdvng.

5. Kabe oamdvinom exmoOTNUOVIXE TEXUNQLOUEVY  ELVAL
OTOOENTY.

6. No un YONOLWOTOLNOETE XTI WLALUETOE.
7. AvGoxrera e€étaonc: teelg (3) doeg uetd tn dravoudq tTwv
PWTOAVTLYQAQWYV.
8. Xpdvog dvvatig amoywoenong: 10.00 m.u.
KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOZX 4H> ATIO 4 SEAIAEY




APXH 1HY SEAIAAS - T  HMEPHYIQN

ITANEAAHNIEYX EEETAXEIX I" TAEHX
HMEPHXIOY I'ENIKOY AYKEIOY KAI EITAA
(OMAAA B)

AEYTEPA 16 MAIOY 2011
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHX KAI TEXNOAOTI'TIKHYX KATEYOYNXHX
YXYNOAO XEAIAQN: TEXXEPIX (4)

OEMA A

Al. ‘Eotw pwwa ovvdaptnon f oprouévn o€ é€va didotnua A xot
Xy €va ecwTEQLRO onueio tov A. Av n f mapovoudlel
TOTIXG OXEOTATO OTO X ®OL €lvol moapaywylowwn o010
onueio avtd, va amodeiEete dti: f'(xg) = 0

Movddeg 10

A2, Ailvetar ovvdptnon f opiopuévn oto R. TIdte n evbeia
y=AX+p A€yETOL QOVUTTOTN TNS YOOUPLUNG TAQAOTUONC
™ f 010 +o0;

Movadeg 5

A3. Na yaoaxtnoiOete T TEOTAOCELS TOU 0Ox0AovOoUv,
yod@ovtas oT1o0 TETEASLO oas SimAa OT0 yodupua mTOov
avriotolxel oe ndbe mpootaon tn AéSn Xwoto, av n
mootaon eivat oworti, 1| Ad@og, av n mootaon &eival
AavOaouévn.

o) Ta #d0e pyadind apbud z # 0 opitovue z°=1
B) Mia ovvaptnon f:A—R Aéyetar ovvdptnon 1-1, dtav

Yo omoladNmote X;,X, €A OYVEL N OVVERAYOYN:
av X1#Xp, 10TE f(Xl) if(Xz)

v) Twa #a0e xeR=R-{x|ovvx=0} woyveL: (epx) =—

oV X

0) Ioyvelr 6t1:  lim NHX _y
X—>4w X

TEAOX 1H> ATIO 4 SEAIAEX

APXH 2HS SEAIAAY - T HMEPHYIQN

e) Ou yoagxéc mapaotdoerg C vat C” TV ovvapTHoE®Y
f wou £ elvar ovupetolnéc mc mpog TV evbelo y=x
mov duyotouel t11g ymvieg xOy nat x Oy,

Movddeg 10

OEMA B
‘Eotw ov pwyadiroi aprBuol z xoar w ue z#3i, oL omolol
XA VOTTOLOVY TLE OXEOELGS:

1

\ z—3i \H z+3i \:2 nat W=z-3i+ -
z-31

Bl. No ppeite t0ov yewuetprd TOTO TWV EUOVOV TV
uLyodLnmv aoludyv z

Movdadeg 7

B2. No anodeiete 611 z+31=

z-3i
Movddec 4

B3. Na amodelEete 0TL 0 W €ival TOayYLATIXGS aoLBudg nat
otL —2<w<2

Movddec 8
B4. Noa amodeiEete otu ‘ A ‘:‘ v/ ‘

Movddeg 6

OEMAT

Atvetor n ovvdptnon f: R—>R, dvo @opéc mapaywyiown oto
R, ue f'(O)zf(O)zO, N omolo xovomoLel Ty oyéon:

X (f'(x) + (%) —1)=f'(x) + xf"(x)

via ®xd0e x eR.

TEAOZ 2H> ATIO 4 SEAIAEY




APXH 3HY SEAIAAS - T HMEPHYIQN

I'l. Na arode(ete 6ti: f(x)=In(e* —x), xeR

Movdodeg 8
I'2. No uehetioete ) ovvaptnon £ wg mpoc T novotovio ®at
T axEoTOTA.
Movdodeg 3
I'3. Na amodeiEete o1L M yooaguxny mapdotaon tne f £yet
axQ P Vo onuelo vaumne.

Movaodeg 7

I'd. Na amodeiEete 1L 1 eElowon In(e* —x) = ovvx £yeu
axppwc uia Adon oto drdotTnua (0,2}

Movadeg 7

OEMA A

Ailvovtal ol ovveyeic ovvaptnoelg f, g : R—>R, oL omoieg yia
nd0e xeR twavomoLovv TI1c OYEoELS:

i) f(x)>0 noav g(x)>0

o,
i) 1—f(x):j et

er g(X + t)

0

1 X ot
iii) ‘g(x)zj' 4
e2x 0 f(X + t)

Al. Na amodeiEete O6tL oL ovvaptioeigc f xnatr g elval
napaymyiowec 0to R nau dt1 f(x) = g(x) yia ndbe xeR.

Movddec 9
A2. No amodeiEete OtuL
f(x) = e*, xeR
Movaodeg 4

TEAOZX 3H> ATIO 4 SEAIAEX

APXH 4HY SEAIAAS - T  HMEPHYIQN

Inf(x)

A3. Na vmoloyioete to SpLo: lim
X‘}O_ f 1
X
Movddeg 5
A4. Na vmoloyioete 10 eupfpaddv TOoU YwElov moOV
mepuxheletor  omd TN Yook,  mwadoTaom  TNHG
oUvVaQTNONG
X
F(x)= If(tz)dt
1
Tovg GEoveg XX naL Yy xot tnv evbela ue eElomon x=1.
Movadeg 7
OAHTIEY (yia tovg gEetalonévov
1. 210 teT0dGd10 VO Y4 PeTeE WGVO TA TEORATAQXTIXA (Muegounvia,

»

S

e€etaldpuevo udbnpa). Na pnv evrtiyedvere ta Oépata oto
TETEALO.

No yodyete TO0 oOvomatemrdvoud oO0g O0T0 N[AVD WEQOSC TWV
POTOAVILYQApWY auéows udiig oo mapadobovv. Aev emito€retal
vo ypdyete xauld GAAN onuetwon. Katd tnv amoydonon cag va
napoddoete woli we tTo 1eTEdOLO ROl TA PWTOAVI(YQQ Q.

No amaviioete 0to TeTpddLd gag oe Sha ta Bépata.

No yoGYeTe TIC AMAVTNOELS OOUC BOVO WE UWTAE 1] HOVO UE LavQo
O0TVAGS. Mmopelte va YONOLUOTOLHOETE HOAUPL uévo yia oyxédia,
OLOYQAUUOTO KOl TCVAREG.

No un yonowwomwotioete o Ti WLALUETQE.

Kabe amdvinom emiotnuovind TeEXunQLUEvn eivotl amodenTy.

. AwGorero eEftaomne teelg (3) dpegc wpetd T dravoun TwV

PWTOAVILYQAQPMV.
Xpo6vog duvatig amoydonong: 10.00 w.u.

KAAH EIITYXIA

TEAOX MHNYMATOZX

TEAOZX 4H> ATIO 4 SEAIAEY




APXH 1HY SEAIAAS - T  HMEPHYIQN

IIANEAAHNIEL EEETAZEIZ I'" TAZHE
HMEPHZIOY FT'ENIKOY AYKEIOY KAI EITAA
(OMAAA B")

AEYTEPA 28 MATOY 2012
EEETAZOMENO MAOHMA: MAOHMATIKA

OETIKHX KAI TEXNOAOI'TKHY KATEYOYNXHX

YYNOAO XEAIAQN: TEXXEPIX (4)

OEMA A

Al.

A2,

A3.

A4,

‘Eotw wiwa cvvdptnon £ m omola elvalr ovveyng oe éva
drdotqua A. Av f'(x) >0 oe ndBe eocmtepné onueio X TOv

A, t61te vo amodeifete 6t 1 f elval yvnoimweg avEovoa ot
6lo 10 A

Movddeg 7
[I6te Aéue St uia ovvdptnon f elvalr cvveyng oe éva
©AeLotd drdotnua [a, B;

Movdoeg 4
Eotw ovvdptnon f ue medio opronov A. II6te Aéue STL 1
f Ttapovoldler 0T0 XgEA TOMXO UEYLOTO;

’,

Movaodeg 4
Na xaoaxtnoioete TLS TEOTAOELS TOU 0Ox0AovOOUYV,
yod@ovtas oT1o TETEASLO oas SimAa OT0 yodupua mTOUv
avtiotolxel oe ndbe mootaon tn AéSn Xwoto, av n
mootTaon eivar owoty, 1 AdBog, av n mootaon &eival
AavOaouévn.

) 210 uryadird emimedo oL ewmdvec OvVo ovivydv
ULyodindv eival ONUELD OVUUETQOLRA MG TEOS TOV
moayuotTind dEova

B) Mia ovvaptnon f eivar 1-1, av zoL uévo av yio xdbe
0ToLYel0 y TOV O0VVEAOU TwdV TS 1 eElowon f(x)=y

€xel anpLpdc uto AVon wg mEo¢g X

v) Av eivar lim f(x)= +o0, o1 f(x)<0 n0oVTd O0TO X4
X—X,

TEAOX 1H> ATIO 4 SEAIAEX

APXH 2HS SEAIAAY - T HMEPHYIQN

, 1
0) (oopx)' = 5> xeR—{x|nux=0}
Me-x

p B
£) J' f(x)g'(x)dx = [f(x)g(x)]} + j f(x)g(x)dx, dmov f,g’ elvar

o

ovveyeic ovvapTnoelg oto [a,fB]
Movddeg 10

OEMA B
Oempovue TOVS ULyodinovc apLbuovs z %ol W YLO TOVUG
0TT0{0Vg LOYVOUV Ol ETOUEVES OYECELG:

B1.

B2.

B3.

B4.

‘2—1‘2 + ‘z+1‘2 =4 (1)
w=5w|=12 (2)
Na amodeiEete 011 0 YEWUETOLROC TOTOC TWV ELROVDY

TOV ULyadix®dv aoludv z oto emximedo elvar nUxnlog ue
®EVTEO TNV apXN TwV aEovwv xaL axtiva o = 1

Movddeg 6
Av zi, z, eivar dVo amd TOoVC TWOEATAV®W WLYodL®oUC
aQuOpovs z pe [z1-z,|=+2 té7e, va Boeite 10 [z; +2,|

Movddeg 7

Noa amodeiEete 0TL 0 YEMUETEILROC TOTOS TWV ELROVOYV

TOV ULyodLx®dv aolbudv w oto eximedo eival n ENAeLYn

2 2

. X y ¢ .
ue eElowon T+T=1 ®oL 0T ovvEyxelo va Poeite N

WEYLOTN %O TNV ELAYLOTY TUWLH TOV |W|

Movddec 6

I tovg puryadirovg apbuovg z,w mov exainbevovy TiIg
oxéoerg (1) nar (2) va amodeiEete Gtu:

1< \z—w\ <4

Movaddec 6

TEAOZ 2H> ATIO 4 SEAIAEY




APXH 3HY SEAIAAS - T HMEPHYIQN

OEMAT

Ailvetor n ovvaptnon f(x)=(x—-1) /nx-1, x>0

I'l. Na oamodetEete 6t n ovvdptnon f elvar yvnoiog
@Oivovoa oto drdotnua A=(0,1] »or yvnoing avEovoa
010 dtdotnua A,=[1,+»). Ztn ovvéyewo vo Poeite 1O
ovvolo Tiudv tng f

Movadeg 6

I'2. Na oamodeiEete 611 n eElowon X 1=e2B x50 ExeL
axppig 0vo BeTinég pilec.

Movadeg 6

I'3. Av Xi, X, WE X<X, €ivalr ot p(lec tng eElomong tov

gomtiuatoc I'2, va amodei€ete dtL vrdoyer Xoe(X,X,)
T€TOL0, DOTE
f’(Xo) + f(Xo) =2012
Movdoeg 6

I'4. Na Poeite to enfaddv tov yweiov mov meQLxAeletaor amnd

™ yoo@uxy mopdotaon tng ovvdotnong g(x)=f(x)+1 ue
x>0, tov dEova x'x natL tnv gvbeio x=¢
Movddeg 7

OEMA A

‘Eotm n ovveyxnc ovvaptnon f:(0,+0)—R, n omoia yia »xdbe

X>

0 wwavomolel TLg oyéoeLg:
o f(x)£0
x2—x+1 2

. I f(t)dt > >
1

e /nx-— x-—( ELdtﬂaJ [f(x)|

Al. No amodetEete 6tL n f elval mapaywyiown »al va poeite

TOV TUTO TNC.
Movddeg 10

TEAOZX 3H> ATIO 4 SEAIAEX

A2.

A3.

A4.

APXH 4HY SEAIAAS - T  HMEPHYIQN

Av eivar f(x) = e *(/nx—x), x>0, T1E:

im | (100 w5100

x—0

Na vroloyioete To 6010:

Movddeg 5

Me 11 fofBera tng avicotntag fmnx<x—1, wov LoyveL yia
©d0e x>0, vo amodeiEete 6TL NOVVAETNOY

F(x)= I f(t) dt, x>0,

o

omov a>0, eivar »nvoth (novddeg 2). Ztn OvVEYELXL vV
amodeiEete OTL:

F(x) + F(3x) > 2F(2x), yia »40e x>0 (novddeg 4).
Movadadeg 6

Alvetalr o otabepdc mpayuativog oapibudc p>0. Na
amodeiEete dTL vdEyeL povadind E€(B,2p) tétolo dote:

F(B) + F(3B) = 2F(§)
Movddec 4

OAHTIEY (yia tovg eEeTtafonévovg)
10 TteTEddL0 va  yodyete UOVO TO TEORATUEUTIXG (nuepounvia,
egetalduevo udbnpa). Na punv aviiyedyere ta Béuato 0to teTddL0.
No yodyete TO OVOUATEXHOVUUS 00 OTO TAVD UEQOS TMV PWTOAVILYQAP®YV
auéomg uohig oog mapadofoUv. Asv emitoémetar vo yodwywere xautd GAAm
onuelwon. Katd tnv amoydonon ooag vo tapaddoete pall ue 1o tetddLo
®OL TA QoTOoavVIi{yQO@a.
Nao oamavtioete 0to TteTddL6 oag o SAha ta Béuata.
Noa ypdyete TIg OmMAVINOELS OOSC HOGVO WE UWTAE §| p6vo pue wovQo OTUVAOD.
Mmopeite va yomoiwwonotfoete noAUfL pévo yia ox€dio, drayodupata xot
wivaxeg.
Noa un xoNoLLoTOLHOETE YOO TI WIALUETQE.
Kdbe amdvinon emiotnuovind texunolowuévn elval amoderty.
AvGoxrera  eEétaong:  teewg  (3)  doeg uetd  tm dwovouny TV
PWTOAVTLYQAQMV.
Xpdvog dvuvatig amoydonong: 10.30 m.u.

KAAH EIIITYXIA

TEAOX MHNYMATOZX

TEAOZX 4H> ATIO 4 SEAIAEY




APXH 1HX SEAIAAY - " HMEPHZIIQON
NANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY N'ENIKOY AYKEIOY
KAI ENMAA (OMAAA B’)
AEYTEPA 27 MAIOY 2013 - EEETAZOMENO MAGHMA:

MAOHMATIKA OETIKHZ KAl TEXNOAOIIKHZ KATEYOYNZIHZ
ZYNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

A1.

A2.

A3.

A4.

‘Eotw f pia ouvexng ouvdaptnon oe éva didoTnua [0(, B] Av G cival

pia Tapayouca tng f oo [cx, B] TOTE VO aTTOOEIETE OTI:

[Ti(var=c(e)-o(a)

a
Movdadeg 7

Na diatutmwoeTte 10 Oewpnua Méong Tiyng Tou Alag@opikol Aoyiocuou
(0.M.T.)

Movadeg 4
Mote Aépe OT1 wia ouvdaptnon f cival mapaywyioiyn oe éva KAeloTo
diaoTnua [a, B] ToU TTediou oplopoU TNG;

Movdadeg 4

Na xapaktnpioere 11¢ TPOTGOEIC TOU akoAoubBolv, ypdeovra¢ OTO
TETPGOI60 oag¢ OimAa oTO0 ypduua TOoU avTIOToIXEl o KGBe mpodTaon 1n
Aéén Zword, av n mpdéraon €ivai cwortn, n AdBog, av n mpdraon Eivai
AavBaouévn.

a) H egiowon |Z—ZO|=p, p>0 mapioTdvel Tov KUKAO He KEVTPO TO

gnueio K(ZO) KOl aKTiva pz, o6Tou Z, Z, yiyadikoi apiByoi.

B) Av limf(x)<0, 161e f(x)<0 kovté oo X,

X—>Xg

y) loxuel oTI: |m.|x|s|x| via kd8e X e R

o . ouvx-1
8) loxoer om: lim———=1

x—0 X

€) Mia ouvexng ouvaptnon f Siarnpei mpéonuo oc kaBéva amoéd Ta
SdlaoTApata ota otoia ol diadoXikég pifec Tng f xwpifouv To TEdio
opiopoU TNG.

Movadeg 10

TEAOX 1H> ATIO 4 SEAIAEY

APXH 2HY SEAIAAY - T HMEPHSYIQN

OEMA B

Oecwpolpe TOUG PIYadikoUg apliBuoUg Z yia Toug oTroioug IoXUEl:

(z-2)(z-2)+[z-2|=2

B1. Na amodeifete OTI 0 YEWMPETPIKOG TOTTOG TWV EIKOVWV TWV PIYOdIKWVY Z,
eivar kUkAog pe kévrpo K(2,0) kar aktiva p=1 (uovadec 5)
2Tn Ouvéxela, yia KABe piyadikd Z  TTOU QVAKEI OTOV TTOPATTAVW
YEWMETPIKO TOTTO, VO ATTOOEIEETE OTI |Z| <3 (uovadeg 3)
Movadeg 8
B2. Av ol piyadikoi apibuoi Z,, Z, TOU GVAKOUV OTOV Mapanave YEWPETPIKO
Tono eival pilec TG eficwong W2 +BW+y =0, ue W piyadikd apibuo,
B,y €R, kai
|Im(z1)— Im(zz)|= 2
TOTE va anodeieTe OTI:
B=—4 «xar y=5
Movadeg 9
B3. Ocwpolpe Toug piyadikolg apiByolg d;, A, O, Ol OTTOi0I AVAKOUV OTOV
YEWHETPIKO TOTTO TOoUu epwTApatog B1. Av o piyadikég apibuodég v
IKQVOTTOIEl TN oXéon:
Vi+a v +av+a,=0
T6TE va amodeifeTe OTI:
Iv|< 4
Movadeg 8
OEMA T

Ocwpolpe Ti¢ ouvapthoeig f,g:R >R, pe f mapaywyiciun Této1eg
WOoTE:

. (f(x)+x) (f'(x)+1)=x, via kG6e xeR
. f(0)=1 Kal
3 3x?

+— -1

e g(x)=x 5

TEAOZX 2H> ATIO 4 SEAIAEY




APXH 3HY SEAIAAY - T HMEPHSYIQN

M. Na amodeifere OTI:

f(x)=yx*+1-x, xeR
M2. Na Bpeite TOo TARBOG TwWV TTPAYPATIKWY pIwV TNG eicwaong

f(g(x)) =1

Movadeg 9

Movadeg 8
F3. Na amodei¢ete 611 UTTAPXEl TOUAGXIOTOV £va X, € (0, Z\J TETOIO, WOTE:

j 0 f(t)dt:f[xo—%) EPX,

xo—fI
Movdadeg 8

OEMA A

‘EoTw f:(O, +oo) — R pia mapaywyiciun cuvapTnon yia TNV oTroia IGXU0UV:
e H f" cival yvnoiwc avfouca oTo (0, +oo)
. f(‘I) =1

. lim f(1+5h)—f(1-h) _o

h—0 h

Oewpolpe €TTioNG TN CUVAPTNON
“H(t)-1
g(X)=I %dt, Xe(1,+oo) kar a>1
a

Na atodeiete OTI:

A1, f'(1)=0 (povadeg 4), kabuwg emiong 61 n f mapouciaer eAdxioTo oTo
X, =1 (povadeg 2).

Movadeg 6

A2. n g eival yvnoiwg avfouoca (povadeg 3), kal oTn cuvéxela, va AUOETE TNV

8x246 2x4+6
I g(u)du >I g(u)du
8x245 2x445

TEAOZX 3H> ATIO 4 SEAIAEY

aviowon oto R

(uovadeg 6)

Movadeg 9

A3.

(S0

APXH 4HS SEAIAAY - T HMEPHSYIQN

n g eival KupTh, KaBwg emiong 6Tl N e§iowan

(a—1)J‘ f(ttZ—_11dt=(f(0()—1) (x—a), x>1

€xel akpIBwg pia Avon.
Movdadeg 10

OAHTIIEX (yia Toug e€sTalopévoug)

210 €EWQUAAO Tou TeTpadiou va ypaweTe 1o €§eTalOPEVO pABNUA. ZTO
E0WQUANO TAVW-TTAVW VA CUUTTANPWOETE TA ATOMUIKA OTOIXEia padnTh.
2TNV_apyYA TWV ATOVINCEWY 0Oa¢ VA YPAWYETE TAVW-TTAVW TNV
nuepounvia kar 10 €geTalduevo padBnua. Na punv aviiypdwere Ta
Bépata oTO TETPADIO KAl VA UNV YPAWETE TTOUBEVA OTIG ATTAVTACEIG
oag 10 6voud oag.

Na ypAdWeTE TO OVOUATETTWVUHPO GAG OTO TTAVW PEPOG TWV QWTOAVTIYPAPWY
auéowg YOAIg oag TTapadobouv. Tuxdv onuelwoelg 0ag TAvw oTa Bépata
Oev Ba BaBuoAoynBolv o kapia mepimTwon. Katd tnv amoxwpnon oag
va mapadwoeTe padi ye 1o TETPADIO KAl TA QWTOAVTiYypaAQPQ.

Na amavtioete 010 TETPAdIO gag 0 OAa Ta BEépyaTta HOvo pe PTTAE N
MOVO pe palupo oTUAG pe peAdvi TTou dev ofrvel. MoAUBI emiTpémeTal,
Kal g4OVOo yia TTiVAKEG, dIaYpAUUATA KATT.

KaBe amdvinon €mMIOTNUOVIKA TEKPNPIWPEVN €ival aTTOdEKTA.

Aldpkela  €gétaong: Tpeig  (3) wpeg perd T OlavounR Twv
PWTOAVTIYPAPWYV.

Xpoévog duvaTtng amoxwpnong: 10.00 1.y.

KAAH ENITYXIA

TEAOXZ MHNYMATOZX

TEAOZX 4H> ATIO 4 SEAIAEY




APXH 1HX SEAIAAY - " HMEPHZIIQON
NANEAAAAIKEZ EZEETAZEIZ
" TAZHZ HMEPHZIOY N'ENIKOY AYKEIOY
KAI EMAA (OMAAA B’)
AEYTEPA 2 I0YNIOY 2014 - EEETAZOMENO MAOHMA:

MAOHMATIKA OETIKHZ KAl TEXNOAOIIKHZ KATEYOYNZIHZ
ZYNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

A1.

A2.

A3.

A4.

‘Eotw pia cuvaptnon f opiopévn oe éva didotnua A. Av
e n f cival ouvexAg oto A kai
. f'(X)=0 yla KGBe eCwTEPIKO onueio X Tou A,

167e va amodeifete 0TI n f cival oTaBepr og 6Ao 1o didoTnua A.
Movadeg 8

‘EoTw pia ouvaptnon f ouvexng oe éva diaotnua A kol mapaywyioiun
01O e0wWTEPIKO Tou A. MoTe Aépe 611 n ouvaptnon f oTpégel Ta Koida
TPOG Ta KATW A €ival KoiAn oto A;

Movadeg 4
‘Eotw pia ouvaptnon f pe medio opiopod A. MNote Aépe o n f
Tapouoiddel oo X, € A (0Aik6) péyioTo, 1o f(X,);

Movdadeg 3

Na xapaktnpioere 11¢ TPOTGOEIC TOU akoAoubBolv, ypdeovrag OTO
TETPGOI6 oag, OimAa oTo ypduua mou avrioTolxei o€ KABe mpoéraan, Tn
Aéén Zword, av n mpdéraon €ivar cwaorth, n Adlog, av n mpdraon Eivai
AavBaouévn.

a) MNakaBe zeC 1ox0er z—z=2Im(2)
(Movadeg 2)

. ) , . 1
B) Av xI|_[1x10f(x)—+oo f —o0, TOTE x“—[Tx]om_o

(uovadeg 2)

TEAOZX 1H> ATIO 4 SEAIAEY

APXH 2HY SEAIAAY - T HMEPHSYIQN

Y) Av pia ouvdptnon f mapouoialel (oAik6) péyioTto, T6TE QauUTd Ba
gival To yeyaAUTepo aTmod Ta TOTTIKA TNG PEYIOTA.

(Movadeg 2)

8) Av n ouvaptnon f eivar ouvexrg oe éva didotnua A kai q, B,y € 4,

T0TE 10X UEI

B v B
f(x)dx=| f(x)d f(x)d
L (x)dx L (x) x+.[V (x)dx
(Movadeg 2)

€) Eotw ouvaptnon f ouvexng oe éva didotnua A kal Tapaywyioiun
o¢ KGBe eocwTEPIKO onueio Tou A. Av n ouvdaptnon f eival yvnoiwg
@Oivouca oto A, 16T n TAPAywyOg TNG E€ival UTTOXPEWTIKA
apvNnTIKN 070 E0WTEPIKG Tou A.

(Movadeg 2)

Movadeg 10
©EMA B
Aivetal n e§icwan
2z +(z+2)i-4-2i=0, zeC
B1. Na Aboete Tnv Tapamdvw egicwaon.
Movadeg 9
B2. Av z,=1+i ka1 z,=1-i eival ol pileg TNg TMapamdvw e§iowong, T6TE va
anodeieTe 0TI 0 ApIBUOG
39
w=3 (ﬁj
ZZ
gival icog pe —3i
Movadeg 8
B3. Na Bpeite TO YEWPETPIKO TOTTO TWV EIKOVWY TWV PIYadIKWV aplBuwy U yia

TOUG OTTOiouG IoXUEI
|u+w|=l4z,-z,-i

6Tou W, Z,, Z, ol yiyadikoi apiBuoi Tou epwtripatog B2.

Movadeg 8

TEAOZ 2H> ATIO 4 SEAIAEY




APXH 3HY SEAIAAY - T HMEPHSYIQN

OEMA T

Aivetai n ouvaptnon h(x)=x—/¢n(e*+1), xeR

M. Na peAetoete TNV h wg Tpog Tnv KUPTOTNTA.
Movadeg 5

F2. Na AUoeTe TNV aviowaon
'
e R
Movadeg 7
r3. Na Bpeite TNV 0p1f6VTIa acUPTITWTN TNE YPAPIKAG TTapdoTaong Tng h oto
+00, KaBwg Kal TNV TTAdyIa aGUUTITWTA TNG OTO —O.
Movadeg 6
r4. Aivetar n ouvaptnon @(x)=e€*(h(x)+n2), xeR
Na Bpeite 10 €ufaddv Tou xwpiou TTOU TTEPIKAEIETAI aTTO TN YyPAQIKA
mapdotaon Tng Q(X), Tov G€ova X'X kal Tnv guBeia X =1

Movadeg 7

OEMA A

, av x=0
AiveTtal n ouvapTtnon f(x) =

1 , av x=0

A1. Na amodeiete 611 n f eivar ouvexrg oto onpeio X, = 0 kai, TN cuvéxela,
ot gival yvnoiwg avgouaoa.
Movadeg 7

A2. Aiverar emimrAéov 6T n f eival kupTA.

a) Na atrodeifete 611 n e€icwan

2f'(x)
j f(u)du =0
1

£XEl akpIBWS pwia Auon, n otoia eivain Xx=0 (Hovadeg 7)

TEAOZ 3H> ANIO 4 SEAIAEY

A3.

APXH 4HS SEAIAAY - T HMEPHSYIQN

B) Eva uAiké onueio M Eekiva 1 xpovikn oTiyu t=0 améd éva onueio
A(Xo,f(xo)) HE X, < 0 «kar «kiveiTal KATG@ PAKOG TNG  KAWTIUANG
y="f(x), x=>x, pe x=x(t), y=y(t), t=0. Ze moio onpeio Tng
KQuTUANG 0 puBudg uetaBoAng tng TeTunuévng X(t) tou onueiou M eivai
SITAdoiog Tou pubBpol petaBoAng tng Tetaypévng Tou Y(t), av umoTeBei
om X'(t)>0 yia kaBe t=0.

(uovadeg 4)

Movadeg 11
Oewpolue Tn ocuvapTnon

g(x)= (xf(x)+‘1—e)2 (x- 2)2, x € (0, + )

Na amodeifete 611 n ouvdptnon g €xel dUo BECEIG TOTTIKWY eAaxioTwy Kal
pia B€on TomiKOU peyioToUu.
Movadeg 7

OAHTIEZ (via Toug e€eTalopévoug)

210 e§W@UAAO Tou TeTpadiou va ypayeTte To €{eTaldpevo pabnua. ET0
EOWQPUAAO TAVW-TTAVW Vva OUPTTANPpWOoeTE Ta ATOMIKA OTOIXEIQ
padnTth. ZTnV apXf TWV ATAVIAOEWV C0OG VA YpAweTe TAVW-TTAVW
TNV nuepounvia kal 1o €getadopyevo yadnua. Na pynv avriypdyete 1a
Bépata oTO TETPADIO KAl va U YPAWETE TTOUBEVA OTIG ATTAVTACEIG 0AG
TO 6voud Cag.

Na ypadyeTe TO OVOUATETTWVUPO 0OG OTO TTAVW PEPOG TWV QWTOAVTIYPAPWY
auéowg MPOAIG gag TapadoBolv. Tuxov oOnUeEIWOEIG OOG TAVW OTdA
fépata Sev 6a PBaBpoAoynbolv oe kapia TwepimTwon. Katd Tnv
amoxwpnorn oag va TopadwoeTe pagi pe TO TETPAdIO KAl TA
pwTOoaVTiypaQa.

Na amavtioete oTo TETPAdIO gag 0¢ OAa Ta BEépyaTta pOvo pe PTTAE N
MOVOo pe palupo oTUAG pe peAdvi TTou dev ofrvel. MoAUBI emiTpémeTal,
HoOvo av 1o ¢nTAEl N EKQWVNON, Kal MOVO yia Tivakeg, dlaypduparta
KATT.

KaBe amdvinon €mioTNUOVIKA TEKPNPIWHKEVN €ival aTTOdEKTA.

Aldpkela  €&étaong: Tpeig  (3) wpeg perd T dlavouR Twv
PWTOAVTIYPAPWYV.

Xpoévog duvaTtng amoxwpnong: 10.00 ..

ZAZ EYXOMAZTE KAAH ENITYXIA

TEAOXZ MHNYMATOZX

TEAOZ 4H> ATIO 4 SEAIAEY




APXH 1HS SEAIAAS - I HMEPHSIQON
MANEAAAAIKEE ESETAZEIE
I TAZHZ HMEPHZIOY FENIKOY AYKEIOY
KAI EMAA (OMAAA B)
AEYTEPA 25 MAIOY 2015
ESETAZOMENO MAGHMA:

MAOHMATIKA OETIKHZ KAl TEXNOAOIIKHZ KATEYOYNZHZ
ZYNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

A1. Eotw pia ouvdptnon f, n omoia civar opiopévn oe éva KAeloTo

diaotnua [a,B]. Av
e n f civai ouvexrc oto [a,B] kai

o f(a)=f(B).
16Te va omodeifete OTI yia kGBe apiBud N petagu Twv f(a) kar f(B)
uTrdpxel €vag TouldxioTov X, €(a,B), TéTolog wote f(x,) = N.
Movadeg 7
A2. ‘EoTtw pia ouvaptnon f kar X, éva onyeio Tou mediou opiopou Tng. MoTe
Ba Aépe 6Tin f eival ouvexAg oTo X,;
Movdadeg 4
A3. Eotw pia ocuvdptnon f ue medio opiopol A. Moéte Aépe om n f
Tapoucidfel oTo X, € A TOTIKO eAdxIOTO;

Movadeg 4
A4. Na xapakrnpioere T1IC TPOTGOEIS TOU akoAouBolv, ypdovrag arTo
TETPAd0I6 oag, OimAa oTo ypduua mou avrioToixEl o€ KGBe mpdraon, 1
Aéén Zword, av n mpoéraon eivar cwaorn, n Ad@og, av n mpoéraon eivai
AavBaouévn.
a) Av yia dto ocuvaptioeig f, g opifovral o1 cuvaptioeig fog kar gof,
16TE 10XVEl TTavToTe 6TI fog = gof.

IOVUOPATIKE aKTiva TNG S109opdg Twv MHIyadikwv a+Bi kai
B) H O A i [¢) ¢ dIKU
Yy +0i €ival n d1a@opd Twv J1IAVUCHATIKWY AKTIVWYV TOUG.

Y) Taka6e xeR ioxoel 611 (OUVX) =nNuX.

TEAOZX 1H> ATIO 4 SEAIAEX

APXH 2HY SEAIAAS - I HMEPHSIOQN

8) Eotw f pia ouvexAg ouvaptnon oe éva didotnua [a,B]. Av 1ox0el

om f(x) >0 yia ka6e X e€[a,B] kai n ouvaptnon f dev eivar mavrou

B
pndév oTo diaoTnpa auTo, TéTE I f(x)dx > 0.
a

g) Av lim f(x) =0 ka1 f(x) >0 kovtd oT0 X[, TO6TE liM 1 =+

X—>Xg X—Xg ( X )

Movadeg 10
OEMA B

Oewpolpe TOUg PIyadikoUg aplBuolg z yia Toug oTroioug Io0XUEL:
|lz—4|=2|z-1].

B1. Na amodeiete OTI 0 YEWPETPIKOG TOTTOG TWwV EIKOVWV QUTWV TWwV
MIyodIKWV apIBpwyv Z gival KUKAOG PeE KEVTPO TNV apxh Twv agévwv Kal

akTiva p=2.
Movadeg 7
} 2z, 2z, . ] ; .
B2. ‘Eotw W=—+—=, 6Tlou Z,,Z, 800 piyadikoi apiBpoi Tou epwTApaATOg
z, Z,
B1.

Na atodeifete OTI:
a) O W gival TpaypaTtikog Kai

(uovadeg 4)
B) -4<w<4.

(uovddeg 7)

Movadeg 11

B3. Avw=-4, 6mou W cival o pIyadikog aplBudg Tou gpwTApatog B2, va

Bpeite Tn oxéon mou ouvdiel Toug piyadikoug aplBuolg Zz,,Z, Kal va
amodeitete 6T To Tpiywvo ABI pe kopupég Tig eikoves A(z,), B(z,), M(z,)
TWV PIYOSIKWV apiOuwy z,, Z, Kal Z;, He Z;=2iZ,, €ival I000KEAEG.

Movadeg 7

TEAOZ 2H> ATIO 4 SEAIAEX




APXH 3HY SEAIAAS - T HMEPHSIQN

OEMAT

Aivetar n ouvaptnon f(X)=—

M. Na peAetpoete TRV f wg mTpog TN povoTtovia kal va amodeifete 6T TO
oUvoAo Tipwv TnG gival 1o didotnua (0,+w®).

Movadeg 6
F2. Na amodeiete 611 n €€icwaon
3 2 :
—x e
f(e -(x +1)) =—
5
£X€El OTO GUVOAO TWV TTPAYHATIKWY apiBpwyv pia akpifwg pica.
Movdadeg 8
3. Na amodeieTe 6T
4x
LX f(t)dt < 2xf(4x)
yia kaBe x> 0.
Movdadeg 4

r4. Aiverai n ouvdpTnaon

T [*5tydt, x>0
g = x Jox O x>

2 , x=0

Na amodeigete 611 n ouvapTnon g cival yvnoiwg avgouoa ato [0,+ ).

Movadeg 7
©OEMA A
‘Eotw n mapaywyioiun ouvaptnon f:R — R yia tnv omroia 1ox0ouv:
o f(x) [ef(x) + e_f(x):l =2 yia kaBe x e R «ai
« f(0)=0.
A1. Na amodeigete 611 f(X) = fn(x+\lx2 +1 ) xeR.
Movadeg 5

A2. a) Na Bpeite Ta dlacTApaTa oTa otoia n cuvaptnon f eival kupTh A KoiAn
KOl VO TTPOCBIOPICETE TO ONUEIO KAUTTAC TS YPOQPIKAC TapdoTtaong Tn¢ f.

(uovddeg 3)

TEAOZ 3H> ATIO 4 SEAIAEX

A3.

A4.

[, 0¢ -

APXH 4HY SEAIAAS - T HMEPHSIOQN

B) Na umroAoyicete 10 €ufaddv TOou Xwpiou TTOU TTEPIKAEIETAl Ao TN
ypa@ikn mTapdatacn Tng ouvaptnong f, Tnv euBeia Y = X kai TIg £uBsieg
x=0ka x=1.

(Hovadeg 4)
Movdadeg 7
Na utroAoyiceTte 10 6plo:

*£2(t)dt
e'[0 ® —1[4n|f(x)]

lim
x—>0"

Movadeg 6
Na atmodeieTe 611 n €§icwan:

X—2 > X o
1-3]’0 f(t2)dt . 8—3J'Of (t)dt
x-3 X-2

€xel gia TouhdayioTtov pi¢a aTo (2,3).
Movadeg 7

OAHTIIEZ (yia Toug e§eTalopévouqg)

210 e§W@UAAO Tou TETpAdiou va ypayweTe 1o e€eTalOuevo pabnua. Z1o
E0WEUAAO TAVW-TTAVW VA OCUUTTANPWOETE Ta ATOMIKA OTOIXEia
paénti. ZTnV apXf TWV ATAVIAOEWV O0G VA YPAWETE TAVW-TTAVW
TNV nuepopnvia kal 1o €EeTaddpyevo padnua. Na pnv avrTiypdyeTe Ta
BépaTta oTO TETPADIO KAl VA PN YPAWETE TTOUBEVA OTIG ATTAVTACEIG OOG
TO 6voud 00QgG.

Na ypaWeTE TO OVOUATETTWVUPO 0AG OTO TTAVW HEPOG TWV PWTOAVTIYPAPWYV
auEéowg MOAIG oag Tapadobolv. Tuxoév OnNUEIWOEI§ COG TTAVW OTA
Oépata Sev Ba PBabupoAoynBouv oe kapia mepimTwon. Kard Tnv
amoxwpnon cag va TapadwoeTe pali pye TO TETPAdIio KAl T
QwToaVvTiypaga.

Na amavtioeTe oTo TETPAd16 oag o OAa Ta Béuata pévo pe UTTAE )
MOVOo pe paupo oTUAG pe peAAvI TTou dev ofrivel. MoAUBI emiTpETETAI,
HOvo av To ¢nTAEl N €KEWVNON, Kal poévo yia Tivakeg, dlaypapuara
KATT.

Kd&Be amdvinon €mIoTAPOVIKA TEKPNPIWHPEVN €ival ATTOOEKTH.

Aidpkela  eEétaong: Tpelg (3) wpeg peTd T dlavoun  Twv
PWTOAVTIYPAPWYV.

Xpovog duvatng amoxwpnong: 10.00 ..

ZAZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOZ 4H> ATIO 4 SEAIAEY




APXH 1HS SEAIAAS - NEO & TTAAAIO SYSTHMA - I" HMEPHSIQN
NANEAAAAIKEE ESETAZEIZ
I TAZHZ HMEPHZIOY FENIKOY AYKEIOY
KAI ENAA (OMAAA B')
TETAPTH 18 MAIOY 2016
EZETAZOMENO MAGHMA:
MAOHMATIKA
NPOZANATOAIZMOY (NEO ZYZTHMA)
KATEYOYNZIHE (MAAAIO ZYZTHMA)
ZYNOAO ZEAIAQN: TPEIZ (3)

OEMA A
A1. Eotw uia ouvaptnon f mapaywyioiyn oe éva diaotnua (a,B), pe
egaipeon iowg éva anueio Tou X,, oTo oToio 6uwg n f eival ouvexrg.
Av f'(x)>0 oto (a,X,) ka1 f'(x) <0 oT10 (X,,B), 16T va amodeieTe 6TI
1o f(X,) eivar Tomkd péyioto Tng f
Movadeg 7
A2. ToTte duo ouvapTtroeig f, g Aéyovral ioeg;
Movadeg 4
A3. Na diaTuTTwoEeTe TO Bewpnua PEONG TIPNAG TOUu dlapopikoU Aoyiopou Kal

VO TO EPUNVEUCETE YEWMETPIKA.
Movdadeg 4

A4. Na xapakrnpioere T1I¢ mpoTdoel§ mOoU akoAouBouv, ypdeovrag orTo
TeTPAd016 oag, OimAa oro ypduua mou avrioToixEl o€ KGBe mpodTaon, ™
Aéén ZwoTd, av n mpdraon civar oworn, 1 Aabog, av n mpdéraon civai
AavO@acouévn.

a) Na «kaBe ouvexy ouvaptnon f:[aB]->R av G eivar uia

mapayouoa 1ng f orto [a,B], 161e TO jpf(t)dt =G(a)—-G(B).

B) Av o1 ouvaptrioeig f,g éxouv 6pio oT1o X, kai 1oxUel f(X) < g(x)
KOVT& OTO X,, TOTE XIE'QO f(x) < XIEDB a(x) .

y) Kd&be ouvdptnon f  vyia v omoia 1oxver f(x)=0 yia kd6e
X € (a,Xy) U (Xy,B), eival oTabepr aTo (0,X,) U (X4,B)-

8) Mia ocuvaptnon f eivar 1-1, av kalr pévo av, yia K4GBe oToIXEio ¥ TOU
ouvéhou TIHWV Tng, n efiowan y=f(X) €xel akpIBWg pia AUon wg

TPOG X.

TEAOX 1H> ATIO 3 SEAIAEX

APXH 2HS SEAIAAS - NEO & TTAAATO SYSTHMA - I'" HMEPHSIOQN

€) Av n f eivai ouvexng oto [a,B], 161e n f maipver oto [0,B] pia
péyroTn TIuR M Kal pia eAdxioTn TignR m.
Movadeg 10
OEMA B

Aivetan n ouvaptnon f(x) = » XeR.

x?+1
B1. Na Bpeite 1a diacThpata ota omoia n f eival yvnoiwg adfouoa, Ta
SdiaoTApata ota otoia n f eival yvnoiwe pBivouoa kai Ta akpdtata tn¢ f.
Movadeg 6
B2. Na Bpeite Ta diaoThpaTta ota omoia n f givar kupth, Ta dlaoThuaTa oTa
omoia n f eival koiAn kai va TpocdiopiceTe Ta onueia KAPTAG TNG
YPO®IKAG TNG TTApAOTACNG.
Movadeg 9
B3. Na BpeBolv ol aOUUTITWTES TNS YPAPIKAC TTapdoTtaong Tng f.
Movadeg 7
B4. Me Bdon Tig amavTAcelg oag ota epwTtApaTta B1, B2, B3 va oxedidoeTe TN
YPOQIKA TTapdoTaon Tng ouvaptnong f.

(H ypa@ikn mapdotaon va oxedlaoTei e GTUAOD)
Movdadeg 3

OEMA T

M. Na AGoere Tv e€iowon € —x2—1=0, xeR.
Movadeg 4

F2. Na Bpeite dAeg TIg ouvexeig ouvaptioeig f: R — R mou ikavoTmololv Tnv
2 2
oxéon fz(x)=(ex —X2—1) yla kdBe xeR kal va aitiohoyfoeTe Tnv

amdvinon oag.
Movadeg 8

2
r3. Avf(x)=e* -x*-1, xeR, va amodeixBei 611 n f eivar kupTh.

Movadeg 4

r4. Av f eivai n ouvaptnon tou epwtiparog M3, va AuBei n egiowon:

f(Inpx| +3) - f(Inux|) = f(x+3) —f(x)

otav X € [0, +00).
Movdadeg 9

TEAOX 2H> ATIO 3 SEAIAEX




APXH 3HY SEAIAAS - NEO & MTAAAIO SYSTHMA - T" HMEPHSION

OEMA A
Aivetal ouvaptnon f opiopévn kai 800 Qopéc TTapaywyiciuyn oTo R, e ouvexn
delTEPN TTAPAYWYO, Yia TNV oTroia 10XUEl OTI:

A1.

A2.

A3.

A4.

o u b

™

. I(f(x)+f”(x))r]px dx=mm

0

Na deigete 611 f(TT) = T (uovadeg 4) kai f'(0)=1 (uovadeg 3).

Movadeg 7
a) Na deitete 611 n f Sev Mapoucidlel akpétata oto R. (Hovadeg 4)
B) Na deigete 611 n f eival yvnoiwg avfouoa oto R. (uovadeg 2)
Movadeg 6
. X+ 0OuUvX
Na Bpeite To  lim NpX + OuvX Movdadeg 6
X—+a0 f(x)
e1T
f(Inx
Na &eigete 611 0 < I udx <. Movddeg 6
X

1

OAHTIEZ (yia Toug e€eTalopévoug)

1o €§W@UAAO TOU TeTpOdiou va ypdweTte TO e€feTalOPEVO paBnua. ZTO
EOWQUAAO TMAVW-TTAVW VA CUPTTIANPWOETE TA OTOMIKA OTOIXEia padnTn.
ZTNV apXfn TWV ATMAVTACEWY O0G VO YPAWETE TTAVW-TTAVW TNV nUEpOUNvia
Kol To €&eTaddpevo padbnua. Na pnv avriypdywete 1a Béuarta oto TeTPAdIo
KOl va 4N YPAWETE TTOUBEVA OTIG ATTAVTAOEIG OOG TO OVOPA 00G.

Na ypdweTe TO OVOUATETTWVUMO O0ag OTO TAVW MEPOG TWV QwTOAVTIypApwv
apéows oA oag TapadoBolv. Tuxov onUEIWOEIG O0G TTAVW OTa BépaTa dev
0a BaBpoAoynBolv oe kapia mepimTwon. Katd tnv amoxwpnon oag va
TAPAdWOETE Padi pe To TETPADIO KAI TA QWTOAVTIYpaAPA.

Na amaviioeTe oT0 TETPADIO Oag 0¢ OAa Ta Bépata pévo pe PTTAe | poévo
ME MaUpoO OTUAG pe peAdvi TTou Oev oBrvel. MoAUBI emiTpéTeTAl, MOVO AV TO
¢nTdel N ekQWvVNON, Kal HOvo yia Tivakeg, dlaypauuata KAT.

Kd&Be amdvinon €mIOTNPOVIKA TEKUNPIWHPEVN €ival ATTOOEKTH.

Aldpkela €¢étaong: TPeIG (3) WPEG META TN dIAVOUN TWV QWTOAVTIYPAPWYV.
Xpovog duvaTtig amoxwpnong: 10.00 m.p.

ZAZ EYXOMAZITE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOZX 3HZ ATIO 3 SEAIAEX




APXH 1H>Y SEAIAAS - " HMEPHIIQN
MANEAAAAIKEZ EZETAZEIZ
" TAZ=HZ HMEPHZIOY FENIKOY AYKEIOY
MAPAZKEYH 9 IOYNIOY 2017
EZEETAZOMENO MAGHMA: MAGHMATIKA NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: TPEIZ (3)

OEMA A

A1.

A2.

A3.

A4.

‘Eotw pia ouvdptnon f n omoia eivar ouvexrg oe éva didotnua A. Av
f'(xX) >0 oe kGBe ecwTePIKS onueio X Tou A, T6Te va amodeifere o1 n f
gival yvnoiwg avt§ouoa oe 6Ao 10 A.
Movadeg 7
OewpPNOTE TOV NAPAKATW IGXUPIOHO:
«Kabe ouvaptnon f, n omoia eivar ouvexng oT1o  X,, Eeival
TAPAYWYIioIYn OTO onUeio AauTo.»
a. Na xapakTnpicere TOovV TapATAvVW I0XUPIOPNS ypd@ovTag OTo
TeTPGdI6 oag 1o ypappa A, av eival aAnBng, i 1o ypduua V¥, av
gival wyeudng. (povada 1)
B. Na aITioAoyAoeTE TNV ATTAVTNOR 0AG OTO £PpWTNUA d. (Hovadeg 3)
Movddeg 4
Mote Aépe 6T pia ouvdptnon f eival ouvexric oe éva kAeioTd diaoTnua
[a,B];
Movddeg 4

Na xapaktnpioere 1i¢ mTpOTAoeliS TOU akoAouBouv, ypdeovrag oOTo
TETPGOI6 oag, OimAa oTo ypduua Tou avTioToIXEi O KGOe mpdraon, 1
Aéén Zwaoro, av n mporaan civar cwaorn, n Ad@og, av n mporaon €ivai
AavBaouévn.
a) MNa kaBe {evyog ouvapthoewv f:R—>R kai g:R—->R, av
lim f(x)=0 kar lim g(x) =400, 1618 lim [f(x)-g(x)]=0.

X—> Xg X—> Xg

X—> Xg

B) Av f, g eival 80o ouvapTtioei¢ pe media opiopold A, B avrioToixa,
1678 n gof opigetar av f(A)N1 B = J.

y) TMa k&8s ocuvaptnon f:R - R mou cival mapaywyioiun kair dgv
mapouoidalel akpdtata, ioxvel f'(X)#0 yia ka0e x e R.

5) Av O0<a<1, 161 lim o = +o0.
X—> —0
€) H exova f(A) evdg Sdiaothpatog A péow piag ouvexoUg Kal pn

o1aBepAg ouvaptnong f eival didoTnua.
Movadeg 10

TEAOX 1HS ATIO 3 SEAIAES

APXH 2H> SEAIAAY - T" HMEPHSIOQON

OEMA B

Aivovtai o1 ouvaptioeig f(X)=4nx, x>0 kai g(x)=1i, x#1.

- X

B1. Na mpoodiopioeTe Tn ouvapTtnon fog.
Movdadeg 5
X
B2. Av h(x)=(feg)(x)= Zn(1—J, x € (0,1), va amodeifete 611 n guvapTnon
—X
h avrioTpépetal kal va Bpeite TNV avTioTpo@n TnG.
Movdadeg 6
ex
B3. Av ¢(x)=h"'(x)= —t x € R, va pyeAetioete Tn ouvdptnon @ wg TPog
e’ +
TN govoTovia, Ta akpOTATA, TNV KUPTOTNTA KAl TA ONUEIa KAPTTAG.
Movdadeg 7
B4. Na Bpeite TIg 0pIOvTIEG AOUUTITWTEG TNG YPAQPIKAG TTapdoTacng Tng
ouvapTnong P kail va Tn oXedIAOETE.
(H ypa@ikn mapdotaon va oxXedlaoTei He OTUAD.)
Movdadeg 7
OEMAT

Aivetal n ouvéaptnon f(x)=-nux, x €[0,n], kai To onueio A(g,—z) i

r1.

ra.

r3.

2
Na amodeigere 0TI umdpxouv okpIBwg duo epamtopeves (g,), (g,) NG

ypagikA¢ mapdoTtaong tng f Tou dayovrar amd Tto A, TIC OTOiEC KAl va
Bpeite.

Movdadeg 8
Av (g,): Yy=-X kai (g,); y=X—m eival o1 euBeieg Tou epwTthpartog M1,

16Te va oxedidoete Tig (g,), (8,) Kai TN ypa@ikn Tapdotacn g f kar va
E, «°
atmodeifete 0TI —t = — —1, dTTO0U:

E, 8

e E, eival 10 gpBaddv Tou Xwpiou Tou TepIKAEiETAl aTd TN YPAPIKN
mapdaoTaon g f kar Tig eubeieg (g,), (g,), kai

. E2 gival 1o €ufaddv Tou Xwpiou TTOU TrEPIKAEiETAl aTmd TN YpPAQPIKA

mapdoTtaon tng f kai Tov d€ova X'X.
Movadeg 6

) . . f(x)+ x
Na utroAoyioeTe 70 6pio lim——m———— .
orf(X)= X+
Movdadeg 4

TEAOZX 2HY ATIO 3 SEAIAES




APXH 3H>Y SEAIAAY - " HMEPHSIOQN

TF(x)

4. Na amodeifete 6TI J‘— dx > e-1-7 .
X
s

Movadeg 7
OEMA A

I, xe[-10)

enux, xel0,7]

Aivetai n ouvaptnon f(x)=

A1. Na dei€ete 611 n ouvaptnon f eival ouvexng oto didotnua [-1,w] kai va
BpeiTe Ta kpioipa onueia TNG.
Movadeg 5

A2. Na pehethoete Tn ouvdptnon f w¢ Tpog TN povotovia kal Ta akpoTaATaA,
Kal va BpeiTe TO GUVOAO TIH®V TNG.
Movdadeg 6

A3. Na Bpeite 10 ¢ufaddv TOU Ywpiou TOU TEPIKAEIETAlI ATTO TN YPAQIKN
mapdoTacn ¢ f, ™ ypagikn mapdotacn e g, pe g(x)=e>, xeR,
Tov dfova Y'Yykal Tnv eubeia X =T .
Movadeg 6
3n 3n

A4. Na AUoete Ty e€iowon 16e 4f(x)—e *(4x—-3n)’ = 8v2.
Movadeg 8

OAHTIEZ (via Toug e€eTalopévoug)

1. Zto €§W@UAAO TOou TETpOdiou va ypdawete TO £&eTadduevo padnua. ZTo
E0WQPUAAO TAVW-TTAVW VO CUUTTANPWOETE Ta OTOMIKA OTOoIXEia padntn.
ITNV apXn TWV ATMAVTACEWY OOG VA YPAWETE TTAVW-TTAVW TNV nUeEpounvia
Kol To €&eTaddpevo pabnua. Na pnv avriypdyete 1a Béuarta oto TeTpddio
KOl va Un ypaweTe TouBevd OTIG ATTAVTACEIG 0OOG TO OVOUG 0aG.

2. Na ypdyeTe TO OVOUATETTWVUMO C0AG OTO TAVW HEPOG TWV QWTOAVTIYPAPWYV
apéowg POAIG oag TapadoBolv. Tuxév onNUEIWOEIG OO0G TTAVW OTA BépaTta Sev
6a BaBpoAoynBolv oe kapia mepimTwon. Kard tnv amoxwpnon oag va
TapadwoeTe pali he TO TETPADIO KAl TA QWTOAVTiypaQaA.

3. Na amaviioete oT1o TETPAdI6 gag 0t OAa Ta Béparta pOvo pe PTTAE | poévo

ME paUpo OTUAG pe peAdvi Tou dev ofrvel. MoAUBI emiTpéTeTal, pévo av 1o

¢nTtdel N ekWvVNON, Kal poévo yia Tivakeg, dlaypaupata KAT.

Kd&Be amdvinon €mIoTNPOVIKG TEKPINPIWPEVN €ival aTTOdEKTH.

Aldpkela ggétaong: TpeIg (3) WPEG PMETA TN dIAVOUN TWV GWTOAVTIYPAPWV.

Xpoévog duvathg amoxwpnaong: 10.00 ..

o v b

ZAZ EYXOMAZITE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOX 3H> ATIO 3 SEAIAES




APXH 1HS SEAIAAS - " HMEPHIIOQN
MANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY N'ENIKOY AYKEIOY
AEYTEPA 11 IOYNIOY 2018
EZEETAZOMENO MAGHMA: MAGHMATIKA NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: TPEIZ (3)

OEMA A

A1.

A2.

A3.

A4.

Na amodceiete 6711, av pia cuvaptnon f eivar mapaywyioiun oe éva
onueio X,, TOTE gival Kal gUVEXAG OTO GNUEio auTo.
Movadeg 7

OewpPAOTE TOV NAPAKATW IGXUPICHO:
«Ka&Be ouvaptnon f: R—> R mou civar “1-17 eival kal yvnoiwg
povoTovn.»
a. Na xapakTnpicete TOV TOPATAVW IOXUPICUO, YypAQOVTIAG OTO
TETPAGdI6 gag TO ypdppa A, av gival aAnbnig, n 1o ypdupa ¥, av
givalr yeudng. (povada 1)
B. Na aITioAoyAoETE TNV ATTAVTNOR 0AG OTO £PpWTNUA d. (Movadeg 3)
Movadeg 4
Na ©Odlatuttwoete T0 Oepediwdeg Oewpnua Tou OAokAnpwTikoU
Noyiopou.
Movadeg 4
Na xapakrnpioere 11¢ mpoTdoelis mou akoAoubBolv, ypdpovrag oOTO0
TETPGOI6 oag, OimAa oTO ypduua Tou avTioToIXEi O KGOe mpdorTaon, 1
Aéén Zword, av n mpdéraon €ivar oworn, n Ad@og, av n mpdraon €ivai
AavBaouévn.
a) H ouvaptnon f(x)=nmux pe xeR éxer pia povo Béon oAikoU
yeyioTou.

B) Ta k&Be Tapaywyioiun ouvaptnon f oe éva didotnua A, n omoia
gival yvnoiwg atfouoa, 1oxver f'(X)>0 yia kdBe xe A.

1-ocvvx
X

y) loxoer lim 0.
x—0
8) Av n f eivai avrioTpéwiun ocuvdptnon, TOTE O  yPAQIKEG
mapaotdoeic C kar C' twv cuvaptioewv f kal ! avTioToixa €ivai
OUMMETPIKEG WG TTPOG TNV eubeia y = X.

g€) Kd&bBe katakopuen etubeia €xel To TMOAU €va Kolvé onueio pe TN
Yypag@Ikn TapdoTacn piag ouvaprtnong f.
Movadeg 10

TEAOX 1HS ATIO 3 SEAIAES

APXH 2H> SEAIAAY - T" HMEPHSIQN

OEMA B

2

Aivetan n ouvaptnon f(x)= X—i xeR-{0}.
X

B1. Na pehetioete 1 ouvdptnon f wg mpog TN povotovia kal Ta TOTTIKA
akpdTaTa.
Movadeg 8
B2. Na peAethoete T ouvdptnon f wg mpog tnv kupTtdTNTA KAl T Onueia
KOMTTAG.
Movadeg 4
B3. Na Bpeite TIC QOUUTITWTESG TNG YPOQPIKAS TTapAaTaong TNg ouvaptnong f.
Movadeg 6
B4. Mg Bdon T1i1g amaviACEIg 0aG OTA TTOPATTAVW EPWTAMATA, va OXeOIAOETE
N YPaQIKA TapdoTtaon Tng ouvdaptnong f.
(H ypa@ik TapdoTtaon va oxedlaoTei ye oTuUAOG pe peAdvi TTou B¢
oBnvel.)
Movdadeg 7
OEMA T

‘Exoupe éva oUppa uAkoug 8 m, 1o oTToio K6PBouue gg dUo TuARpata. Me 1o éva

atrd auTd, PAKOUG X M, KATAOKEUAJOUME TETPAYWVO Kal HE TO AAAO KUKAO.

r1.

ra.

r3.

Na amodeigete 611 TO dBpoicpa Twv eufadwyv Twv dUo oXNUATWV OE
TETPAYWVIKA PETPA, OUVAPTHOEI TOU X, Eival

T+4)x*> —64x + 256
£(0- )16n

, xe(0,8).
Movdadeg 5

Na amodeifete 611 10 dBpoiocya Twv eufadwv Twv OU0 OXNUATWYV
ehaxioToTrolgital, 6tav n TAEupd Tou TETPAyWVOU 1000Tal YE TN OIGUETPO
ToU KUKAOU.

Movadeg 10

Na amodeifete 611 ummdpxel évag pOvo TPOTTOG PE TOV OTTOIO MUTTOPE va
KoTrei To oUppa PAKoug 8 m, woTe To GBpolcua Twv euBadwy Twv dUo
OXNUGTWYV vVa 1000Tal he 5 m?.

Movdadeg 10

TEAOZX 2HS ATIO 3 SEAIAES




APXH 3H>Y SEAIAAY - " HMEPHSIQN

OEMA A
Aivetar n ouvaptnon f(x)=2e*%-x% xeR pe a>1.

A1.

A2.

A3.

A4.

(3]

2

Na amodeifete 6T yia kdBe TiwA Tou a>1 n ypagiky TapdoTaon Tng
ouvaptnong f éxel akpIBW¢ éva onueio KapTAg.

Movdadeg 3
Na atodeitete 0TI uTTdpyouv Hovadikd X, X, € R pe X, < X,, Té€T0I0 WOTE
n ouvdpinon f va mTapoucidlel TomiKG péyioTO OTO X, KOI TOTIKO

€AAXI0TO OTO X,.

Movadeg 7
Na amodeitete 611 n e§iowan f(x)=f(1) eivar aduvarn aTto (a, X,).
Movdadeg 6
Av a =2 va amodeifete OTI :
3
32
J‘f(x)\/x—Z dx > - ¢
2
Movadeg 9

OAHTIEZX (via Toug e€eTtalopévoug)

210 €§W@UAAO TOU TeETpadiou va ypdawete TO €feTaldpevo padnua. XTo
E0WQPUAAO TAVW-TTAVW VO CUPTTANPWOETE Ta OTOMIKA OToIXEia padntn.
ZTnV apXN TWV ATMAVTACEWY O00G VA YPAWETE TTAVW-TTAVW TNV nUEpoUnvia
Kol To €&eTadOpevo pabnua. Na pnv avriypdyete 1a Béuata oto TeTpadio
KOl va un ypayete mouBevd aAAoU GT1O TETPAdIO 0OG TO OVOUG 0OG.

Na ypdweTe TO OVOMATETWVUMO O0OG OTO TAVW HEPOG TWV QWTOAVTIYPAPWY
apéowg POAIG oag TapadoBolv. Tuxév oNUEIWOEIG 0OG TTAVW OTA BépaTta Sev
0a BaBpoAoynbouv oe kapia TepimTwon. Katd tnv amoxwpnon ocag va
TapadwoeTe padi ye To TETPAdIO KAl TA pwTOAVTiypa@a.

Na amaviioeTe oTo TETPADIO O0Og 0t OAa Ta Bépara pévo pe PTTAE | pévo
ME HaUpO OTUAG pe peAdvi Tou dev afAvel. MoAUBI emiTpémeTal, MOVO AV TO
¢nTdel N EKEWVNON, KAl MOVO Yyia TiVAKEG, dlaypAupuaTa K.AT.

Ké&Be amdvinon €mMIOTNPOVIKA TEKUNPIWHPEVN €ival ATTOOEKTH.

Ardpkela egétaong: Tpeig (3) WPEG PMETA TN dlAVOUN TWV GWTOAVTIYPAPWYV.
Xpoévog duvatng amoxwpnong: 10.00 ..

ZAZ EYXOMAZITE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOX 3HS ATIO 3 SEAIAES




APXH 1H>Y SEAIAAS - " HMEPHIIQN
MANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY F'ENIKOY AYKEIOY
AEYTEPA 10 IOYNIOY 2019
EZETAZOMENO MAOHMA: MAOHMATIKA NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A
A1. Eotw ACR.
a) Tiovouddouye TTPAYPATIKI guvapTnon e medio opiopol 10 A;
(Movadeg 2)
B) i. Mote wia ouvaptnon f: A —> R éxel avrioTpoon;
(Movéda 1)
ii. Av 1oxUouv o1 mpoUmoBéoceic Tou (i), TwW¢ opileTal n
avtioTpo®n cuvaptnon 1ng f;
(Movéadeg 3)

Movdadeg 6

A2. Na diatutwoete T0 Bewpnua Tou Fermat Tou agopd Ta TOTIKA
aKpOTATA PIOG OUVAPTNONG.
Movddeg 4

A3. ‘Eotw upia ouvdptnon f, n omoia sival ouvexig oe éva didotnua A.
Av f'(x)>0 oe kaGBe eowTepikd onpeio X Tou A, va amodeiete 6T n f
gival yvnoiwg atfouoca og 6Ao 10 A.
Movdadeg 5

A4. Na xapakrnpioere T1I¢ TPOTAOEIC TOU akoAouBoUv, ypdeovrag OTO
TETPGOIO 0ag TO ypGuuQa TTOU avTiaToixei og kKABe mpdraan kai diTAa aro
ypauua tn Aéén Zword, av n mporaon civar cworn, n Adlog, av n
mporaon givar Aavlaouévn. Na aitTioAoyrioere 1i1¢ amavrioei§ oag.

a) MNa «k&Be ouvdaptnon f, n omoia ¢ival Tapaywyioiyn oTo
A =(—o,0)U(0,+®) pe f'(X)=0 yia kaBe xe A, 1oxver 611 n f
gival otaBepr ato A.

(Movdada 1 yia Tov xapaktnpiopo woTo/Adbog
Movadeg 3 yia Tnv aitioAdynaon)

B) Ta kaBe ouvaptnon f:A > R, étav umdpyel 10 6p1o Tng f KaABWg
10 X Teivel oTo X, € A, 16Te QUTO To Gpio 1o00Tal pe Tnv Tipn Tng f
aTo X, .

(Movdada 1 yia Tov Xxapaktnpiopo woTo/Adbog
Movadeg 3 yia Tnv aitioAdynaon)
Movadeg 8

TEAOX 1HS ATIO 4 SEAIAES

APXH 2H> SEAIAAY - T" HMEPHSIOQON

A5. ‘EoTtw n ouvaptnon f
TOoU SITTAOVOU OXAMOTOG.

Av yia 10 egpfadd Twv Xwpiwv
Q4, Qy ka1 Q3 10XUEI OTI

E(Q1)=2, E(Q2)=1 ka1 E(Q3)=3,

5
T0TE TO I f(x)dx eivai ioo pe:

a) 6 B) -4 y) 4 8)0 €)2

Na ypdawere oro 1eTpdd16 oag 1O ypduua TTOU QVTIOTOIXEI OTn OwaOThH
amrdvrnon.
Movdadeg 2

OEMA B
Aivetar n ouvaptnon f:R > R pe 10mo f(X)=e™+ A, onou AeR, n onoia
£xel opIfOVTIa aCUUNTWTN OTO +o0 TNV gubeia y = 2.

B1. Na amodeifete 611 A = 2.
Movdadeg 3

B2. Na amodeifete 61 n eiowon f(X)—x=0 éxer povadikq pida, n omoia
BpiokeTal oto SidoTnua (2, 3).
Movadeg 7

B3. Na amodeiete 611 n ouvaptnon f eival 1-1 (povdadeg 2) Kol 0T OUVEXEIQ
va BpeiTe TNV avtioTpo®n TnG (Movadeg 4).
Movdadeg 6

B4. Eotw f(X)=—fn(x—2), X>2. Na BpeiTe TNV KATAKOPUPN ACUUTITWTN
™G YPAQIKAG TNG TTapdoTtaong (Movadeg 3) Kal OTn Ouvéxela va KAVETE

pia TTPOXEIPN YPAPIKA TTapdoTacn Twv cuvapTAcewv f kai ' o710 idI10
oloTnUa ouvTeETaydEVWY (HOVAdEeG B).
Movadeg 9

TEAOZX 2HY ATIO 4 SEAIAES




APXH 3H>Y SEAIAAY - " HMEPHSIOQON

OEMAT
AiveTal n Tapaywyiociyn cuvaptnon

f(x)={x2+a' x> 1

e +px, x<1.

M. Na amodeigere o1 ao=1 ka1 p=1.
Movdadeg 5
r2. Na amodei¢ere 611 n f eivar yvnoiwg atgouca oto R kar va Bpeite 10
OUVOAO TIHWV TNG.
Movadeg 4
r3. i. Na amodeigere o1 n egiowon f(X)=0 ¢xer povadikn pifa X,, n
oTroia €ival apvnTikn.
(Movadeg 4)
ii. Na amodeiete ot n e€iowon f(x)—xf(X)=0 eivar aduvarn oTo
(X4, +0).
(Movadeg 4)
Movadeg 8
r4. ‘Eva onueio M(X,y) kiveital katd pAkog tn¢ kapmoAng y = f(x), x = 1.
Tn Xpovikh oTIyun ’[0 KaTd Tnv oTmoia To onueio M diépxetar amd ToO
onueio A(3,10), o puBudg peTaBoAng Tng TeTunuévng Tou onueiou M
gival 2 povdadeg ava deutepdAemTto. Na Bpeite Tov puBud petaBoAng Tou
A
epBadou Ttou Tpiywvou MOK 1n xpovikn otmiyun t,, omou K(x,0) kai
0(0, 0).
Movadeg 8
OEMA A

Aivovtar n ouvéptnon f:R = R pe tomo f(X)=(x—1) £n(x* = 2x+2) + ox +
onou o, BeR kar n eubeia (g):y=-X+2, n onoia €PANTETAl OTN YPAPIKA
napaotaon Tng f oto onpeio Tng A(1, 1).

A1.

A2,

Na amodeifete 611 aa=—1 ka1 B=2.
Movddeg 4

Na Bpeite To guBaddv Tou Xwpiou TTOU TTEPIKAEIETAI ATMO Tn YPAPIKN
napaoTtaon Tng f, tnv euBeia () kai 11g eubeieg X =1 kar X = 2.
Movadeg 5

TEAOX 3HS ATIO 4 SEAIAES

A3.

A4.

(3]

APXH 4H> SEAIAAY - T" HMEPHSIOQON

i. Naamodeitete o1 f'(X) = -1, yia ké6e x e R.
(Movadeg 3)

ii. Noa amodeifere 6T f(?u+%)+7» > (A =1)£n(\’ —2k+2)+g,
yla kdBe A eR.

(Movdadeg 5)
Movdadeg 8

Na amodeifete 0TI N ypa@ikn mapdoTtaon NG ouvdptnong f kai n ypagikn
mapdotaon ¢ ouvaptnong g(X)=-x*—x+2 xeR éxouv povadikn

KOIVA e@aTrTopévn Kal va Bpeite Tnv €§icwonA TnG.
Movadeg 8

OAHTIEZ (yia Toug e§eTalopévoug)

Z1o €§W@QUAAO TOU TeTpadiou va ypdweTte TO €feTalOPEVO pABnua. XTo
EO0WQUAAO TMAVW-TTAVW VA CUPTTANPWOETE Ta OTOMIKA OTOIXEia padnTth.
ZTnV apXn TWV ATMAVTACEWY O0G VA YPAWETE TTAVW-TTAVW TNV nUEpoUNvia
Kol To €&eTadOpevo pabnua. Na pnv avriypdyete 1a Béuyata oto TeTPAdIo
Kal va un ypayeTte Toubevd aAAol oT0 TETPAdI6 0ag TO 6VOUd CaG.

Na ypdweTe TO OVOMATETWVUMO OOG OTO TAVW HEPOG TWV QWTOAVTIYPEPWYV
apéowg POAIg oag TTapadoBolv. Tuxov onHEIWOEIG 00G TTAVW OTA BépaTta Sev
6a BaBpoAoynBolv ot kapia mepimTwon. Kard tnv amoxwpnon oag va
TapadwoeTe Hadi ye TO TETPADIO KAl TA QWTOAVTiypa@a.

Na amaviioeTe oTo TETPADIO6 Ogag G¢ OAa Ta Bépata pévo pe PTAe | poévo
ME MaUpo OTUAOG pe peAdvi mou dev ofrivel. MoAUBI emiTpémeTal, yévo av 10
{nTdel n ekWVNON, KAl MOVO yia TVAKEG, dlaypAuuaTa K.AT.

KaBe amdavinon emMIOTNHOVIKA TEKUNPIWHPEVN €ival aTTODEKTH.

Aldpkela e¢étaong: TpeIg (3) WPEG HETA TN dIAVOUN TWV QWTOAVTIYPAPWV.
Xpoévog duvathg amoxwpnong: 10.00 . p.

ZAZ EYXOMAZITE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOZX 4HY ATIO 4 SEAIAES




NEO APXH 1HZ ZEAIAAZ
NEO >YSXTHMA - HMEPHZYIQN & EXTTEPINQON

MANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN & EZMNMEPINQN M'ENIKQN AYKEIQN
TETAPTH 17 IOYNIOY 2020
EZETAZOMENO MAGHMA: MAOHMATIKA NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A
A1. Eotw uia ouvaptnon f, n omoia eival opiouyévn oe éva KAEIOTO
diaotnua [a, B]. Av
e n f eival ouvexnc oto [a, B] kai
o fla)=f(B).
va amodeigete 0TI yia kKGBe apiBpo n petallu Twv f(a) ko f(B) umdapxer
évag Toulaxiatov X, € (a, B) Tétolog, worte f(x,)=n.
Movdadeg 7

A2. Mo6Te pia ouvdaptnon f cival mapaywyioiun ot éva kAeio1d di1aoTnua
[a, B] Tou Tediou opiouoU TNG;
Movdadeg 4

A3. OcwpnoTe TOV TTAPAKATW ICXUPIOHO:

«TMa kGBe ouvdaptnon f, opiouévn, Tapaywyioiun kai yvnoiwg avfouoa

oto R, 1oxver f(x)>0».

o) Na xapokTnpioeTe TOoV IOXUPIOUO, YPpA@OVTAG OTO TETPAdIO 0AG TO

ypdupa A, av gival aAn®ng, ) 1o ypaupa W, av eival yeudng.

(novada 1)

B) Na aiTiohoyAoeTe TNV GTTAVINCH 0AG OTO £€PWTNHUA a).
(novadeg 3)
Movadeg 4

A4. Na xapakrnpioere 1i¢ mPOTAOEIC TOU akoAoubBolv, ypdeovrag OTO
TETPGOI6 oag, OimAa OTO ypduua TOoU avTioToIxEi og kKGOe mpdraon, ™
Aéén Tword, av n mporaon €ivar cworn, n Ad@og, av n mporaon Eivai
AavBaaouévn.

. 1 . N
a) )I(ILrg) Ve =+00, yia kGBe Ve N.

B) Av f, g civai d0o ocuvapthoeic pe media opiopou A kai B,
avtioTtoixa, 167e n gof opiZetal, av f(A)NB# .

Y) H ypaoeikq mapdaotacn tng ouvaptnong f(X)=4/| x|, xeR éxel
a€ova ouppeTpiag Tov Y'y.

8) H ekova f(A) evég diaotApato¢ A péow piag ouvexoUg Kal un
oT1abepng ouvdpTtnong eival Tavra didoTnya.

TEAOZ 1HY ATIO 4 SEAIAES

NEO APXH 2HX ZEAIAAZ
NEO >YSXTHMA - HMEPHYIQN & EXTTEPINQN

€) Aivetal 0TI n cuvapTnon f mapaywyifetal oto R kal 11 n ypa@ikn
NG TapdoTaon eival Tavw omd Tov déova X'X. Av uTdpxel KATToI0
onueio A(x,, f(x,)) Tng Cf, TOU oTroiou N amdéoTacn amd Tov afova

XX eivar péyiotn (4 €Adxiotn), TOTE Of AUTO TO ONuEio N
EQATITOMEVN TNG Cf givar opigoévTia.

Movadeg 10
OEMA B
AivovTal o1 CUVApPTACEIG:
X+2
f:(1, +0) > R, pet0MO f(X)=—1 Kai
g:R—> R, peromo g(x)=e*.
B1. Na mpoodiopioeTe Tn cuvdptnon fog.
Movdadeg 5

X

+
B2. Av (feg)(x)= o1 pe X>0, va amodei€ete 611 n ouvdptnon fog eival

‘1-1" ka1 va Bpeite TNV avTioTpo®n TNnG.
Movdadeg 8

B3. Av o(X)=(feg)"(x)= Zn(x

@ wg TPOG TN povoTovia.

2
1), pe X>1, va peAetAoeTe TN ouvdpTtnon

Movdadeg 6

B4. Av @ civai n ouvdaptnon Tou epwTipatog B3, va Bpebouv Ta dpia

lm o(x)  xar lim @(x) .
Movdadeg 6
OEMAT
AiveTal n ouvexng auvapTnon
% — 4nk , x<0
fx)=4 ' %  pe >0 .
m
nuX + AGUVX , 0<x<7
. Na amodeigere 611 A=1 .,
Movdadeg 5

TEAOZ 2H>Y ATIO 4 SEAIAES




NEO APXH 3HZ ZEAIAAZ

NEO >YSXTHMA - HMEPHZYIQN & EXTTEPINQON

F2. Na amodeifeTe 6T opileTal eQamTOPévn TNG yPA@IKAG TTapdoTtaong tng f
oto onueio A(0, 1), n omoia oxnuatilel pe Tov Gfova XX ywvia ion
L
€ —.
!
Movadeg 6
r3. Na Bpeite Ta Kpioiya onueia Tng ouvaptnong f.
Movddeg 6
r4. ‘Eva onueio M(a, f(a)), pe o < 0, kiveitar otn ypagikr mapaotaon g f.
O puBpo6g YeTaBoAAg TNG TeTunuévng Tou anueiou M divetal amoé Tov 10O
ot)
o(t)= - —=.
(t) 3
H epamrtopévn NG ypagikAg mapdoTtacng Tng f oto M Téuvel tov déova
X'X o710 onueio B. Na Bpeite Tov puBud peTaBoAfc Tng TETUNHEVNS TOU
onueiou B 1n xpovikA ormiypi t,, katd tnv omoia 10 onueio M éxel
TeTunuévn —1.
Movdadeg 8
OEMA A
Aivetai n ouvaptnon f:R — R pe 1omo f(X)=e* +x° —ex—1.
A1. Na amodei€ete 611 umdpxel povadiké X, € (0, 1), oto omoio n f
TTOPOUCIAagel OAIKO EAAXIOTO. TN OUVEXEIQ VO OTTODEILETE OTI
f(x,)=x,—-(e+2)x, +e-1.
Movdadeg 7
A2. Na umoAoyioeTe 10 6plo
. 1 1
im|— + nu ,
=%, | f(x)=f(x,) X=X,
omou X, To onupeio Tou epwtApatog A1 mou n f Tapouoialer oAiko
eANayioTo.
Movdadeg 6
A3. Av X, gival 10 onueio Tou gpwripatog A1 mou n f mapouoialel oAiko
ghaxioTo, va amodeifete 611 n e€iowon f(X)+x =X, yia X € (X,,1) éxe
povadikn pia P.
Movdadeg 5
A4. Av X, eival 170 onueio Tou epwrripatog A1 mou n f mapouoialel oAiko

ehayioto Kkal P e€ivalr n pi¢a Tng efiowong Tou epwTApatog A3, va
amodeigete omi f(x,)> f(p) (f'(k)+1) yia kade k € (p, 1).
Movdadeg 7

TEAOZ 3HY ATIO 4 SEAIAES

NEO APXH 4HX ZEAIAAZ
NEO >YSXTHMA - HMEPHYIQN & EXTTEPINQN

OAHTIEZ (via Toug e§eTalopévoug)

1. Z10o &§W@UAAO TOoUu TeETpadiou va ypawete TOo €&eTadduevo padnua. ZTo
EOCWQUAAO TAVW-TTAVW VA CUUTTANPWOETE TA ATOMIKA OTOoIXeEia padnTh.
ZTNV apXN TWV ATTOAVTAOCEWYV OAG VA YPAWETE TTAVW-TTAVW TNV nUEpounvia
Kal To €&eTaddpevo pabnua. Na pnv avriypdyete 1a Bépyata oto TeTPAdIo
KOl va pn ypdwete mouBevd aAAoU oTO TETPABIO 0OG TO OVOUE 0OG.

2. No ypAyeTe TO OVOPOATETTWVUMO COG OTO TAVW MHEPOG TWV QWTOAVTIYPAQWY
apéowg poOAIg oag TapadoBolv. Tuxév onHEIWOEIG OO0G TTAVW OTA BépaTta Sev
0a BaBpoAoynBolv ot kapia mepimTwon. Kard tnv amoxwpnon oag va
TapadwoeTe Yadi e TO TETPADIO KAl TA QwTOAVTiypa®a.

3. Na amaviioete 010 TETPADIO o0ag 0t OAa Ta Bépara pOvo pe PTTAE | poévo
Me HaUpo OTUAOG pe peAdvi mou dev oBrivel. MoAUBI emiTpémeTal, pévo av 10
¢nTdel n ekEWVNON, KAl MOVO YId TVAKEG, dlaypaupaTa K.AT.

4. Kdabe amdvinon €MIOTNPOVIKA TEKMNPIWPEVN €ival aTTODEKTA.

Aldpkela eE€Taong: Tpelg (3) WPEG META TN DIAVOUR TWV QWTOAVTIVPAPWYV.

6. Xpovog duvaTtig amoxwpnong: 10.00 ..

(3]

ZAZ EYXOMAZITE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOZ 4H>Y ATIO 4 SEAIAES




