Yeatoo 1 and 144.
APXH 1H> YEAIAAX

'I” TAEH

ATIOAYTHPIEY EEETAZEIZ I'" TAEHZ
ENIAIOY AYKEIOY
2ABBATO 2 IOYNIOY 2001
EZEETAZOMENO MA®GHMA OETIKHZ KAI
TEXNOAOTI'TIKHXZ KATEYOYNZHXZ: MAOGHMATIKA
SYNOAO ZEAIAQN: TEXZZEPIZ (4)

OEMA 1o
A.1. Aivovtar ot uryadwrot apibuot z;, z,. Na amooeiete
6u:|zl-zz| =|Z1| '|Zz|-

Movadec 7,5

A.2. Na yopaxtnoioete TIC JTOOTAOEL MOV axoAovOouv,
YOA@ovTaE OTO TETPAOLO oac tnv Evoelén Xwowoto 0
AdOos OimAa 01O Yyoduua mTOV AVTLOTOLYE( O xabe
TOOTOO.

Mo #dBe pryadind aplBud z Loyvet:
2 —_
a. |[2°=zz

B. 22‘ %

- -
b 23
WESE

(o]

Movadec 5

B.1. Av z,=3+4i Kal z, =1-/3i, va YOAYETE 0TO TETEAOLS
oac tovc aptbuovec tng XtNAneg A xoar dimha oe xdBe
aplBud to yodumuo g XTtRAng B €toL, wote va
TEORVTTEL LOSTNTOA.

TEAOX 1HY EAIAAY www.dinamiko.edu.gr




YelMda 2 amo 144.

APXH 2H> >EAIAAX

I' TAEZH
TeiAn A Triin B
1. |z-zy a. 4
2 A B. 2
3. 22\2 v. 25
4. |z 5. -5
5. iz £. -2
ot. 5
c. 10

Movadec 7,5

B.2. Av yio 10 uryadund apbud  Z 10XUEl ‘Z‘:'I, vo OeiEete

- 1
otTL Z=—.
Z
Movadec 5
OEMA 20
‘Eotw f ura moayuatirn cvvdpotnon ue tvmo:
(
ax?, X<3
f(X) =4 4_ g3
. X>3
. x-3
a. Avnfelvar ovveyne, va amodeiEete ot a = -1/9.
Movédec 9
B. Noa Poeite v eElowon ™™g epamTouévng NS YOOPLXNG

noapdotaone C; tng ovvapmmone f oto onueio A(4, £(4)).

Movéodec 7

TEAOX 2HY YEAIAAY www.dinamiko.edu.gr




Yeatoo 3 and 144.
APXH 3H> YEAIAAX

T” TAEH |

v. Na vmoloyicete 10 eufaddv tov ywpiov moOV
meQLrAeleTar  amd T YoO@LXY) TAQAOTOON  TNG
ovvaptnong f, tov afova x'x xmaur T gvBelec x=1 nal
x=2.

Movédec 9

O®OEMA 3o
Mo wia ovvaptnon f, mov eival mapaymwyioun cto cVvoAo
TOV TEAYULATIXROV aptbuwyv R, toyvel oTL:

f3(x) + B f3(x) + v f(x) = x> - 2x* + 6x -1 vyio x60e xR,

6mov B, ¥ moayuatirol aptbuof ue p < 3y.

o. Na deiEete 0tL n ovvdoptnon f dev €yelL axpdTata.
Movédec 10

B. Na deiEete 0tL m ovvdotnon f elvar yvnoimeg avEovoa.
Movédec 8

v. Noa deiEete ot1L vrtdpyer povadinn otta tne eElomone f(x) = 0 oto
avorto dudotnua (0,1).
Movédec 7

OEMA 4o
‘Eotw pra moayuatixy ovvdptnomn f, ovveyng oto oUvoAo
TOV moayuatirowv aplbuwv IR, yia tqv omoia toyxvouvv ol
oYE€O0ELC:

i) f(x) #0, yia ndbe xeR

1
ii) f(x) = 1_2X2,[0 tfz(Xt) dt, vyia #60e xeR.
‘Ectm aroun g 1 cvvadeTnomn mov oQiLetal amd Tov TVTO

a(x)= -x%,  yia %d0e xeR.

1
f(x)

TEAOX 3HY EAIAAY www.dinamiko.edu.gr




> »

YeMda 4 amo 144.

APXH 4H> >EAIAAX

'I” TAEH

No dei€ete St LoyleL f'(X)=-2Xf2(X)
Movaodeg 10
Noa OetEete dTL M ovvdpTnon g elval otaBepmn.

Movédec 4
Noa det&ete 611 0 TUmOC TS ovvdptnong f elvat:
1
f(x) = :
(x) 1+ X2
Movédec 4
Na Boeite to SpL0 lim  (x f(x) nu2x).
X—> +00
Movéodec 7

OAHTIEZY (yia 1ove eEetaléuevouc)
2T0 TETEAOLO Vva YOAYPETE UOVO TA TOORATAQARTLRA
(nuegounvia, notevbBuvvon, eEetalduevo udadnua). Ta
Bépata va _unv__to _aviiyodyete oto T1eETEAOL0. Ta
oynuato mwov 6Ba  YONOLWOTOLNOETE OTO TETPADLO,
WTOEOVYV VO YIVOUV ®olL WE WOAVPL.
Na yodyYete TO OVOUATEMWVVUG OOC OTO TAVW WEQOC TV
POTOAVILYQApwY WOl ocag mapadoBovv. Kauiwd GAAn
onueilwon dev eMLTQENMETAL VO YOAWETE.
Katd tnv amoywonon ocac va mapadwoete puoll ue to
TETRAOLO %Ol TO Q@QOTOOAVTIyQO@O, TO Oomota oL Oa
AOTOOTOOQ@OVY UETA TO TEQAC TNG EEETOLOMNC.
No amravtioete 010 T€TPAOL0 00g 0 SAa ta Béuata.
KéfBe AMion emotTnUuovird TEXUNOLOUEVT ELVAL ATOOENTY).
ArvGoxero g€€taonc: Toeig (3) dpeg uetd ™ dravoun Twv
POWTOAVTLYQAQMV.
Xpovoc dvvathc amoywonone: Mia (1) doa uerd 1
OLaVOUN] TOV PWTOAVILYQAQMV.

KAAH EHNITYXIA
TEAOX MHNYMATOX
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YelMda 5 amd 144.
APXH 1HY SEAIAAX

I'" TAEH

EITANAAHIITIKEX ATIOAYTHPIEX EEETAXEIX
I'" TAZEHX
ENTAIOY AYKEIOY
IIEMIITH 5 IOYAIOY 2001
EEETAZOMENO MAOHMA OETIKHX KAI TEXNOAOTI'IKHX
KATEYOYNXHX: MAOHMATIKA

OEMA 1o

A.1. "Eotw f pia ovvdptnon opiouévn oe €va ordotnua A.
Av F givalr nia mapdyovoa tme f oto A, 161¢
e OAEC OL CUVAQTNOELS TNC LOQPNC:
G(x)=F(x)+c, celR
elvatr mapdyovoec tnc f oto A %o

e ndBe aAAn mapdyovoa G tng f oto A maipvelr 11
MOQP:
G(x)=F(x)+c, celR
Movdédec 6,5

A.2. Na ovumAnowoete 010 TETPAOLO OOC TLC TOAQAUXATM
OY€0ELC MWOTE VO TEOXRVYOUVV YVWOTEC LOLOTNTEC TOV
0QLOUEVOV OAOXANQWUATOC.

a | fAf(x)dx: .....

omov AuelRxat f,g ovveyeic cvvaptioelc oto [a,B]
Movédec 6
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YelMda 6 amo 144.
APXH 2HY SEAIAAX

T TAEH

B.1. Na pepeite tn ovvdptnon f, yia 1tnv omola LoyveL
f7(x)=6x+4, xelR »nat 1 yoo@Lx TS TOEAOTAON OTO
onueto tng A(0,3) €xeL »Aion 2.

Movdédec 6,5

B.2. Na vmoloyicete To TOQARATW OAMORANQOUATA

o [ (exex) o

0
Movadeg 2
4 3x2
X
B j LS
1 /X
Movdaodecg 2
il
2
V. j (2nux + 3ouvx)dx
0
Movédecg 2
OEMA 20
a. Na poeite TOV YEOUETOLXO TOTO TWV ELXOVOV TWOV
ULy OL® OV Z YL0 TOVS OTOLOVC LOYVEL:
z+16=4z+1|
Movédec 9
B. No poeite TOovV YEWUETOLRO TOTO TWV ELXOVOV TV
ULYaOL® OV Z Y10 TOVS OTOLOVC LOYVEL:
z—1=|z-i
Movédec 9

Y. No To€yeTe O& TOLYOMVOUETQLXT UWOQPN TOVS ULYaOL®OVg
mov  emaAinBevovv  ovyXeOvVWE TIC  OYECELL  TWV
gowtnudTmyv (o) ot ().

Movaodeg 7

TEAOX 2HY SEAIAAY www.dinamiko.edu.gr




YelMda 7 amd 144.
APXH 3HY SEAIAAX

I'" TAEH
OEMA 3o
Alvetalr n ovvapTnon
¢ B X+, x <1
()= {( 1= Minx-1),  xe(1.2]

omov aelR.
o. Noa vroloyioete To 6010

_ 1— e x+1

lim —

x—>1 X-1

Movaodeg 7

B. Na Poeite to aelRwote n cvvdpotnon f va eival cvveyng
0TO X,=1.
Movadecg 11

v. Tw a=-1 va dei€etre Ot1L vmdpyer €vo touvhdylotov Ee(1,2)
TETOLO0, WOTE N EQPATTOUEVT TNS YOOUPLRNG TAQAOTAOMNG
tne f oto A(&,f(g)) va givol TapdAAnin Tpoc Tov dEova
X X.

Movaodeg 7

OEMA 4o
‘Eotm pra moaynatiry ovvdptnon f, ovveyic oto (0,+0) yio
TNV ool LoyveL:

X
f(x):l+J‘ L(zt)dt ue x >0
X J1 X

a. Na dei€ete 6t n f elvar rapaymyiowwn oto (0,+00).
Movaodec 3
B. Na deiEete 611 0 TVTOC TNC ovvapTnong f etvat:

f(x) =X, x>0

Movaodeg 7
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Yelda 8 amo 144.
APXH 4H> SEAIAAX

T” TAEH |

v. Na foeite To ocUvorlo Tiudv tnc f.
Movadec 6

0. Noa Poeite TIC AOVUTTOTES TNS YOOUPLUNES TAQACTAONG

e f.
Movdadec 4

e. Na vmoloyicete 7T0 eufadov 1OV YWEILOV TOV
meQLRAElETAL  OAmO TN YOOQ@LXY TOAQACTAOYN  TNG
ovvaptnong f, tov dEova x'x naL tic evBeiec x=1, x=e.

Movédec 5

TEAOX 4HY SEAIAAY www.dinamiko.edu.gr




YeAtdo 9 and 144.
APXH 1H> YEAIAAX

I'" TAEH

ATIOAYTHPIEX EEETAXEIX I'" TAEHX
ENIAIOY AYKEIOY
IEMIITH 30 MATOY 2002
EEETAZOMENO MAOGHMA GETIKHX KAI TEXNOAOTIKHX
KATEYOYNIHX: MAGHMATIKA
TYNOAO ZEAIAQN: TELXZEPIX (4)

O®OEMA 1o

A. “Eotw f uia ovveyne ovvdotnon o’ €va drdotnua [a, B].
Av G elvar pa wapdyovoo tme f oto [a, B], tédte va
deiEete OTL

j:f(t) dt = G(B) - G(a) .
Movaodeg 12

B.1. 'Eotw n ovvdptnon f(x) = nux. Na dei€ete ot 1 f elvat
nopaywyiowun oto IR naL toyvet
f’(x) = ovvx .

Movadec 8

B.2. Na yoapaxtnoioete TI{ TOOTAOELS mOU axoAovBouv,
YOAQOVTAS OTO TETOAOLO oag Tnv EvoelEn Xwoto 1
AdOog SimAa oTO YOoduua TOV AVTILOTOLXEL O€ xdOe
TOOTAON.

a. Av m ovvaptnon f eilvar opiwouévn oto [a,f] nat
ovveyne oto (a,p], téte m f maipver mAviote OTO
[a,f] uio ué€yrotn Tiun.

Movdoda 1

B. Kabe ocvvdotnomn, mov eivar 1-1 oto medio opLono
™G, VAL YVNOimwe novotovn.

Movada 1
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Yeatdo 10 and 144.
APXH 2H> YEAIAAX

'I” TAEH

Av vmdpyer 10 6pLo TnNg ovvaptnone f oto xg

ROl lim ‘f(x)‘=0, T0TE
X— X
0
lim f(x)=0.
X—> X,

Movaoda 1

Av n ovvaptnon f elvar mapaywytowun oto IR, tote

jf(x)dx = xf(x) - Ixf'(x)dx :

Movada 1
Av lim f(x) >0, tdte f(x) > 0 xovtd 0tO0 X4 .
X—> X
0
Movdada 1

O®OEMA 20
Eotw z évac uryadwndc apbudc »at f(v) =i¥z, v e IN%

a.

No detEete 6t £(3) + £(8) + £f(13) + £f(18) = 0.

Movaodeg 7

Av |z |= o nat Arg(z) = 06, va deiEete 4TL

m (T
f(13) = o |:O'U\{§+ej+lr]).(§+ej:| :

Movadec 8

)
Av |z]= 2 nau Arg(z) = 5’ vo BoeBel to eufaddv tov

TOLYWVOU UE KOQUPEC TA ONUElLD TOV ULYyadLxoUV emLmédOV
oV £ival ELOVeEC TV wyodindv aptbudv 0, z »nat f(13).

Movadeg 10

TEAOX 2HY YEAIAAY www.dinamiko.edu.gr




Yelda 11 amo 144.
APXH 3H> YEAIAAX

'I” TAEH
®OEMA 3o
‘Eotw oL ovvaptioelc f, g ue medio opirouov 1o IR.
Alvetar 6TL m ovvaptnom tng ovvOeong fog eivar 1-1.
a. No detEete 6t m g elvar 1-1.
Movadeg 7

B. Noa deiEete 611 M eElowon:
g(f(x) + x° - x) = g(f(x) + 2x -1) éxeL axppdc dVo BeTinéc
nOL UloL @ VNTLXY OLCa.
Movadec 18

O®OEMA 4o
a. 'Eotw dvo ovvaptnoelc h, g ovveyeic oto [a, B].
No amodeiEete dtL av h(x) > g(x) yia »abe x € [a, B], 161e

AL j Bh(x)dx>j Bg(x)dx
a a

Movadeg 2
B. Alvetar m mapaywyiowun oto IR ovvdptnon f, mov
LXOLVOTTOLEL TLC OYEOELC:

f(x)—e "™=x-1, x e R =ar £(0)=0.
1) Na exgpoaotet n " wg ovvdptnon tye f.
Movadeg 5

i) No OetEete oL < f(x) < xf'(x), vyua nabe x > 0.

N | X

Movaodeg 12

ur) Av E eivar 1o eufaddv 1ov ymplov Q mov opiletal
amd T yoaguxn mapdotaon tne f, tigc evbeiec x = 0,
X = 1 nauv tov dEova x'x, va deiEete d1L

1 1
— < E < =11
4 2()

Movadec 6
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Yerida 12 amd 144.

APXH 4H> >EAIAAX

'I” TAEH

OAHTI'IEY (yLa tovg eEeTalopnevovg)

210 TETEAOLO VO YOAYPETE UOVO TA TOOXAUTAQUTLXGA
(nuepounvia, xatevBvvorn, eEetalduevo uddnua). Ta
Béuata vo unv_ To  aviiypayete oto TeETEAOoLo. Ta
oynuato mwov 0Ba  YONOLMOTOLNOETE OTO TETPADLO,
WTOQOVV VO YIVOUV ROl WE WOAVPL.

Na yodyPete TO OVOUATETWVVUG OOC OTO TAVW UWEQOC TV
PWTOAVILYQApwY WOl oag mapadoBovv. Kauiwd GAAn

ONUEIWON OEV EMLTQEMETAL VA YQAYETE.

Katd tnv amoywonon ocog va moapadwoete woli ue to
TETPAOL0 %Ol TO @QOTIOAVILYyQO@O, TO oOmola xaL Oo
ROTAOTQAUPOVV WETA TO TWEQUC TNS EEETAONC.

No amravtioete 010 TETPAOL0 0ag 0 SAa Ta Béuata.
Kdé&bBe Myon emotnUuovird TEXUNOLOUEVT ELVAL ATOOENTY).
Arvdorero e€€taonc: Toewg (3) doec netd T dtavoun Twv
POTOAVTLYQAQMV.

Xopdvocg dvvatic amoywonone: Muauwon (1 1/2) doo uetd
TN OLAVOUT) TWV PWTOAVILYQAPMYV.

KAAH EIIITYXIA
TEAOX MHNYMATOX
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YelMda 13 amo 144.
APXH 1HY SEAIAAX

I'" TAEH

EITANAAHIITIKEX ATIOAYTHPIEX EEETAXEIX
I'" TAZEHX
ENTAIOY AYKEIOY
AEYTEPA 8 IOYAIOY 2002
EEETAZOMENO MAOHMA OETIKHX KAI TEXNOAOTI'IKHX
KATEYOYNXHYX: MAOHMATIKA

OEMA 1o

A. Av z;=0(ovvO; + inub;) now z, = px(0VVO, + iNUB,) elvar dvo
ULy OLnol o€ TOLYWVOUETOLXY LOE®Y, TOTE Va. amodeiEete OTL:

Z1°Zy = 0102 [0VVv(0,+0,) + inu(0,+6,)].

Movaodeg 15

B. Na yaopoaxtnoioete TIC TOOTACELS MOV axoAlovBouv,
yod@ovtag oto TeTPdoLo oac v AéEn Xwoto 1 AdOog
SimAa oTO Yoduua mov QvTLOTOLYEl O A0 mpoTAON.

a. Av I f(x)dx>0 , téte nat’ avayxn Oa eivor f(x) >0
a

via ®xa0e xela,B].
Movdaodeg 2

B. H swdva f(A) evéc dwootiuatoc A uéow wiag
ovveyovc xaL un otabepneg ovvdadptnone f  elvau
dLaoTnua.

Movdaodeg 2
Y. Av n ovvdoptnon f eivalr rapaywytowuwn oto RxraL dev
elvalr avtioteéPiun, TOTE VIAQYEL %AELOTS OLdoTnua
[a,f] , 0t0 omoio m f twavomoLel TIC TPoVmMOOETELS TOV
Bempnuatocg Rolle.

Movaodeg 2
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Yelida 14 and 144.
APXH 2HY SEAIAAX

T” TAEH |

0. '/Eotw ovvdptnon f opltonué€vn zoL maoaywyioluwn oto
dtaotnua [a,p] nar onueio xp€[a,p] oto omoto n f
nopovoldlel tomind uwéyioto. Tote mavrto Loyxvel OTL
£(x0)=0.

Movdodeg 2

€. Av n ovvaptnon f elvar ovveynic oto ditdotnua [o,B]
naL vTapyer xpe(a, B) tétoro dote f(x()=0, 161e nOT
avayxn 6a woyxver f(a)-f(p)<0.

Movdodeg 2
OEMA 20
X
p . e -
Aivetar  ovvdptnon f(X)=——, Xe R
e +1
a. No OeiEete 6t n f avriotpépetar rat va Pfeelte tnv

aviiotoopn cvvdpotnon f L.
Movaodeg 10

B. Na delEete 11 n eElomon f 7' (x) = 0 €xeL povadwui
olCa To uMoév.

Movdodeg 5

Y. Noa vroloyLotel To ohoxANpomwuo j

NI= N|=
|
N

Movaodeg 10
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YelMda 15 amo 144.
APXH 3HY SEAIAAX

I'" TAEH

OEMA 3o
Atvetor m ovvdptnon f, optouévn oto IR, ue tvmo

—.2
z|2— |x + z|

X2+|Z|2

f(x) = 1X=

Omov zZ OVYrREXRQLUEVOS ULyadindc apbudc z=a+pi, a,pelR,
ue a=0.

a. No Boeite ta o lim f(x), lim f(x).
X—>+00 X—>—00
Movdaodec 8

B. Noa Boeite Ta arpdtata tnc ovvdptnone f, edv
z+1> |z-1.
Movadeg 9
v. Na Boeite o 0vvolo Twdv xot to TAnbog Twv oLty e L.

Movaodec 8

O®OEMA 4o
‘Eotw n ovvaptnon f, optouévn oto IR ue devtepn ovveym
TAQAYWYO, TOV LXOVOTOLEL TLS OYXEOELG:

() f(x) + (f(x))? = f(x)f (x) , xeR

wau £(0) = 2£7(0) = 1.

o. Na mpoodiopioete Ty ovvdptnon f.
Movaodeg 12

B. Av g eivaL ovveyxyng ovvaptnon ue medio opLouoy %l
cvvoho TwwV Tto Otdotnua [0,1], va OeiEete dTL 1
eElowaon

_IX 9t)  4i—1
0 1+f2(1)
Exel uta povadixf Avon oto drdotnua [0,1].

Movadaodeg 13
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YeAtdo 16 and 144.
APXH 1H> YEAIAAX

'I” TAEH

AMIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
IMEMIITH 29 MAIOY 2003
EEETAZOMENO MAOGHMA: MAGHMATIKA

OETIKHX KAI TEXNOAOTI'IKHX KATEY®OYNXHX

LYNOAO XEAIAQN: TEXXEPIX

O®OEMA 1o

A.

No oamodel€ete 611, av uia ovvdptnon [ eivar
rnopaywylowwn o’ €éva onuelo Xg, TOTE €lval ®OlL CVVEYNG
0TO ONueio avto.

Movadec 8

Tv onuativelr yeouetpixd to Oevonua Méonc Tiune tov
AvogpopinoV AoyLonov;

Movadeg 7

Na yopaxtnoloete TIC TOEOTAOEL; TOV axoAovOouv,
YOoAQovVTas OTO TETEPAOLO oas ™ AéEn Xwoto 11 Adbog
OlmAa OTO Yyoduua mov AvVTLOTOLYEL O xAOE TOOTOON.

a.

Av Z évac uryadinoc aptbudc rat Z o ovivyng tov,

TOTE LOYVEL |Z|=|E|:|—Z| :

Movadeg 2

‘Eotw uio ovvaptnon f ovveyic oe éva didotnua A
7oL V0 PoEEc mTaQayYmYIoLUN OTO E0WTEQLRG TOU A.

Av f7(x)>0 yia #d0e eocwteQnS onuelo X TOUL A,
1éte N f elvar »vptq 0to A.

Movadeg 2
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Yeatdo 17 and 144.
APXH 2H> YEAIAAX

'I” TAEH

v. Tw nda06e ovvdptnon f, mapaywylown os €va
dtdotnua A, Loyvel

jf'(x)dx:f(x)+c , ¢ e IR

Movadeg 2

0. Av mwo ovvdptnon f eivor #vpty oe éva didotnua
A, 16te N €QOTTOUEVY TNC YOOPLRNS TOQAOTAONC
tne f oe ndbe onuelo tov A Bolonetolr «Tdvm» and
TN YOO QLYY TNG TAQACTAON.

Movadeg 2

e. 'Eotw uwo ovvdptnon f oporouévn oe éva drdotnua A
nat Xo éva eomtepnd onueio tov A. Av n f eivar
nopaywyiown oto X xat  f(xg)=0, téte n f
TOEOVOLATEL VITOYOEMTIRA TOTLRO AXQOTATO OTO Xy.

Movadeg 2
®OEMA 20
Atlvovtotr ot pryodiroil apbuol z=a+P1, émov a,p €lR
wor W=3z —1Z+4, dmov Z e{vor o ovluyrc tov Z.
a. Na amodeiEete 611 Re(w)=3a-p+4
Im(w)=3p-a.
Movadec 6

B. Noa amodeiEete ST, v 0oL €LXOVEC TOV W OTO ULyodirnd
genimedo ®vivovvral oty evbeia pe eElowon y=x-12, tdte
oL €wxdévec TOV Z «%Lvovvtal otnv gvBeia ue eEiowon
y=x-2.

Movadec 9
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Yeatdo 18 and 144.
APXH 3H> YEAIAAX

T” TAEH |

v. Na Peoeite morogc amd tovg uryadixovs aptLbuovg z, ot
ELXOVEC TV OTolmv ®iLvouvtalL otnv evbeia ue eEiocwon
y=X-2, €yeL 10 eAALOTO WETQO.

Movadec 10

®EMA 3o
‘Eotw 1 ovvdotnon f(x) = X +X°+X .

a. No puererioete tnv £ wc mpoc tnv novotovio ot ta rolha
wat va amodeiEete dtu n f €xel aviiotpogn ocvvdptnon.

Movdaodec 6

B. Na amodeiEete 611 f(e¥)=f(1+X) yia nd0e x eIR
Movdaodec 6

v. Na amodetEete OTL 1M €@amTOUEVN TNG YOOQPLUNG
nopdotaonc tne f oto onueio (0,0) eivar o dEovac
OVUUETOlOC TV YoogpLrdVv moapootdoswv tne f nar tne
£-1

Movadeg 5

0. Na vmohoyioete to eufaddv Tov YwEIOV TOV TEQLRAELETAL
/7 / / _1 7/
and T yoogury mopdotaon tne £, Tov dEova Twv X xat
v evbeia ue eElomon x=3.

Movdaodec 8

OEMA 4o

‘Eotw uia ovvéptnon f ovveyfic o’ éva dtdotqua [a,f] mov
éxer ovveyn devteom mapdymyo oto (a,f). Av oyvel
f(a) = f(f) = 0 nar vadoyxovv apbpoi ye(a,p), de(a,p),
étoL dote f(y)£(85)<0, va amodeiEete St
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Yeatdo 19 and 144.
APXH 4H> YEAIAAX

T” TAEH |

Yrdoyer pio tovhdytotov pita tne eElomone f(x)=0 oto

Stdotmuo (o,B).
Movadec 8

Yrdoyovv onueio &1, €, € (a,p) térora dote f7(E;)<0

war £7(€,)>0.
Movadec 9

Yrmaoyer éva TOUVAAYLOTOV ONUELO HAUTNS TNS YOOUPLRNC
nopdotaonc tne f.
Movdaodec 8

OAHTIIEY (yio tovg eEetalonevovg)

2T0 TeTRAOL0 Vo YOAYETE UOVO TO TOORATAQARTLRA
(nuegounvia, notevbuvvon, eEetalduevo uadnua). Ta
Béuata Oev 0Ba 1Ta aviiypdyete 0T0 TETEAOLO.

Na yodyete TO OVOULTEMWOVVUO OOC OTO TAVW WEQOC TV
POWTOAVTLYQA PV auéomc uohig ocag mapadobovv.

Aev emitoémeTal va YOAWPETE vaULd AAAN ONUELWON.
Katd tnv amoywoenon ocoag va mapadnoete woll we to
TETOAOLO KUl TA QWTOAVTIYQO@O.

Noa araviioete 0to 1e10d0L6 cag oe dha ta Bénata.
KaBe amdvinon emotnuovixd texunolouévy eivat
amodenT.

ArvGoxero gE€taonc: Toeig (3) dpec uetd ™ dtavoun Twv
POTOAVTLYQAQMV.

Xpo6voc dvuvatig amoywoenons: Metd tnv 10.30” mowuv.

KAAH EIITYXIA

TEAOX MHNYMATOX

TEAOX 4HY EAIAAY www.dinamiko.edu.gr




Yeatdo 20 and 144.
APXH 1H> YEAIAAX

'I” TAEH

EITANAAHIITIKEX AITIOAYTHPIEX EEETAXEIX
I'" TAEHX HMEPHXIOY ENIAIOY AYKEIOY
TPITH 8 IOYAIOY 2003
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHXY KAI TEXNOAOI'TKHX KATEYOYNXHX
XYNOAO XEAIAQN: TEXXEPIX (4)

OEMA 1o
A. “Eotw f pwa ovvdptnon oprouévn oe éva didotnua A.
Av F givar pto mropdyovoo tne f oto A, va amodeitete
oTL:
0. OAEC OL CVVAQTNOELS TNS WOQPNS
G(x) = F(x)+c , ¢ IR
elvar rapdyovoec tne f oto A nau
B. »d0e GAAn mapdyovoo G tnc f oto A maifpver
Hoe®M
G(x) = F(x)+¢c , celIR.
Movadeg 10

B. Na yoapaxtnoiocete TI{ TOOTAOELS mOU axoAovBouv,
yod@ovtag oto TETOAOL0 oag 1N AéEn Xwoto 1 AdbOog
SimAa OoTO Yyoduua mov avVTLOTOLYEl O xAOE TOOTOO.

a. Av zy, z, elvar wiryadwxol aplBuol, tote LOYVEL
TavTa Hzl ‘—‘zz HS‘Zl-l-Zz ‘S‘zl ‘+‘Z2 ‘ :

Movadeg 2

B. ‘Eotw uia ovvdptnon f mapaywyiown o éva
drdotnua (a, B), we eEafpeon (owg éva onueio Tov
X, 010 omoto ouwec n f elvar ovveync.

Av f7(x)>0 ot (a, xg) nat £ (x)<0 oto
(X0, B), 161€ 10 f (X)) elvar Tomnd ehdyroto tne f .
Movadeg 2
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YelMda 21 amo 144.
APXH 2H> YEAIAAX

T” TAEH |

v. Mia ovvdptnon f: A — IR eivar ovvdptnon 1-1,
av %ot WOvo oV yia omoLadNToTE X1, Xo € A 10yVEL
N CUVETAYWYN:
av X = Xz, t61e f(x;) = f(x,) .
Movdaodeg 2

0. Av f, g eilvar dV0 ovvaQTHOELS WE CUVEYH TEDTY
TaQAYWYO, TOTE LOYVEL:

[0 g7 () dx = f(x) g(x) - [ (x) g(x) dx .

Movadeg 2
I'  II6te nio evbBela X = Xp AEyeTtal vOTAXGQUVEPN AOVUTTOTY
NG YOO PLRNG TOQAoTAUONS Wag ovvaptnong f ;
Movaodeg 7
OEMA 20

a. Na mepLypdyete YEOUETOWHA TO 0UVOLO () TwV €LxOVWLYV
TOV WLYAOLXAV aoLlBU®V Z TOoV LXAVOTOLOUV TIS OYEOELS:

|Z|=2 wat Im (z) 20.

Movaodeg 12

B. Noa amodeiEete 4TI, av 1 eLrOva Tov ULyadiLxov aplbuov z
wveltolr 0to ovvoro (), 16te M ewdva Tov uLyadixod

1 4
aplBpov w = 5 (Z+—j ®iveltal oe evOUypauuo Tujua
zZ

10 omoio Bolonetar otov GEova XX .
Movadec 13
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Yelda 22 amo 144.
APXH 3H> YEAIAA>

I' TAEH
®OEMA 3o
Aivetol n ovvdotnon f(x) = Vx> +1-x .
a. No amodeiEete 6t lim f(x)=0 .
X—>+ 0
Movadeg 5

B. Na PpPoeite v 7TAGYLIXL QO0VUTTOTN TNS  YOOUPLXENC
nopdotoaone tne f, tav to X telvelL 0t0 — 0.

Movadec 6
v. Na amodeiEete 61v f (X) - VX2 +1+f(x) = 0
Movdaodec 6
11
8. Noa amodeiete STL ———dx =1In (\/§+ 1)
IO VX +1
Movdaodec 8

OEMA 4o
Atvetalr nwo ovvdptnon f oprouévn oto IR we ovveyy modtn
TAQAYWYO, YLO TNV OTOta LoYVoVV Ol OYEOELC:

f(x) = —f(2-x) =ot f(x) # 0 yia x60e x € IR.

a. No amodetEete 1L N T elvor yvnoilwe povétovn .

Movadec 8
B. Na oamodeiEete Stv 1 eElowon f(x) = 0 €xer povaduni
otlCa.
Movadec 8
, ) f(x)
v. ‘Eotw n ovvdpotnon g(X) = — .
f(x)

No oamodeiEete OtL M eamTtouévn NS  YOOPLRNS
TAEAOTOONS TNS & OTO ONUELO 0TO OmMOlO AVTY TEUVEL TOV
GEova XX, oynuotiler ue avtév yovio 45°.

Movdaodec 9
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YeAtdo 23 and 144.
APXH 4H> YEAIAAX

'I” TAEH

OAHTI'IEY (yia tovg eEetalonevovg)

2T0 TETPAOLO VO YOAYETE UOVO TO TQOXATAQHRTLXRA
(mueoounvia, =atevbuvvon, eEetalduevo udbnua). Ta
Béuata dev Ba Ta avTLypdPete 0TO TETEADLO.

No Yol PYeTe TO OVOUATEXDVVUO OUC OTO TAVW UWEQOS TMWV
POWTOAVTLYQAQP®WYV AUEomWS WOALS cag mapadoBovv.

Aev emitoémetal va YOAWPeETE xauld AAAN onueiwon.

Katd tnv amoywonon oag vo moapaddoete woll we Tto
TETOAOLO KOl TA PWTOAVIIYQUPO.

Noa amaviioete 0to 1eTQddL6 cag o dha ta Béuata.

Kabe amavinon emwotnuovird  texunorowuévn  elval
ATOOERTY).

AvGorera eE€taonc: Toewg (3) doeg netd tn dtavoun TV
POTOAVTLYQAPMV.

Xpovoc dvvatng amoywonons: Metd tn 10.00m mowuvy.

KAAH EIITYXIA

TEAOX MHNYMATOX
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YelMda 24 amo 144.
APXH 1H>Y EAIAAX

T TAEH |

AIIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
IMEMIITH 27 MAIOY 2004
EEETAZOMENO MAOGHMA: MAGHMATIKA
OETIKHYX KAI TEXNOAOTIKHX KATEYOYNXIHX
YYNOAO ZEAIAQN: TEXZXZEPIX (4)

®EMA 1o

A. ’Eotw pia cvvaptnon f optouévn o’ éva dtaotnua A xnot
Xo Eva eowTeEQL®RO onueio tov A. Av n f mapovoldlet
TOMI®G AXQOTATO OTO X %Ol €(val mOQAyYwWYlOLUN OTO
onueio avtd, va arodeitete dtL £7(x()=0

Movadec 10
B. [I6te wia ovvdptnon f Aéue OTL €ival mapaymwylowun o€
Eva onueto xy Tov mediov opLonov TNG;
Movadeg 5
I'' Noa yopaxTtnoioete TIC TEOTACELL 7OV axolovOovv
YOA@OVTAC O0TO TETEAOLO oog TN AEEN Xwotd 7 AdOog
OlmtAa 010 Yyoduuo TOV AVILOTOLYEL 0 nABe mpdTaON.
o. H dravvouatixn) axtiva 710V abBpoionatoc oOv0
uryodixwv  apbuwdv  elvar 1o abBpoioua TV
OLOVVOUATIXADV AXTIVOV TOVC.

Movadeg 2
B. lim f(x)=7, av xor uévo av lim f(x) = lim f(x)=/
X=X x—>x5 X—>Xg
Movadeg 2

v. Av ol ovvaptioelc f, g elval mapaywyioLueS 0TO X,
10te N ovvdopinon f-g eival moapaywylowwun oto X
ROl LOYVEL:

(f-g)"(x0) = £'(x0) g'(x0)
Movadeg 2
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YeAtdo 25 and 144.
APXH 2H>Y EAIAAX

T TAEH |

0. ‘Eotw nwa ovvdaptnon f, n omota elvalr ovvexng oe €va,
drdotnua A. Av f(x)>0 oe #nd0e comTeQ®G onueio x
Tov A, té1te 1 f elval yvnoiwg pBivovoa oe Ao to A.

Movadeg 2
e. 'Eotow f pwa ovveyne ovvdotnon o’ €va dtdotnua
[a,f]. Av G elvar pia mapdyovoa tne f oto [a,B],
TOTE
J [ (0dt = G(B) - Gl(a)
Movadeg 2

®EMA 2°

Alvetat  ovvdotnon f pe timo f(x)=x Inx .

o. No Peoelte to medlio opiLouov Tng ovvdapinong f, va
WEAETNOETE TNV HOvVOoTOVia TNS %ol vo Poeite tO
arpdtTaTa.

Movdaodeg 10

B. Na ueletnoete v f wg mpog TNV ®vETSdTNTA %AL VO
Boeite T oMueio rOUmTNC.

Movaodec 8

v. Noa foeite to ovvoho Tiuwv tnc f.

Movaodeg 7

®EMA 3o

Alvetar 1n  ovvdptnon g(x)=e*f(x), Jmov f ovvdptnon

nopoymyiowwn oto R x»ar £(0)=1f( %)zO .

a.

No omodeiEete 011 vwdpyeL €vo TOVAAYLOTO %E(O,é)

tétolo dote f7(E)=—1(E).
Movdodec 8
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YeAido 26 and 144.
APXH 3H> EAIAAX

T TAEH |

B. Edv f(x)=2x>-3x, va. vrohoy{cete To ohoxrAfomua

I()= jo‘j o(x)dx, aeR
Movaodec 8

v. Noa poeite to oo lim I(a)
o —>-00

Movdaodec 9

O®OEMA 4o
‘Eotw 1 ovveyric ovvdptnon f: R - R tétowa dote f(1)=1. Av
via xéBe x e IR, toyvel

X3
g(x)= | |z[f(t)dt -3 (x—1) > 0,

1
zZ+-—
Z

/7 . * /7
omov z=a+PieC, ue a, pe R", tdte:

a. Na amodelEete 6TL 1 OCVVAQETNON g ElvVal TOQAYWYIOLUN
oto Rxau va Boelte tn g

Movadeg 5

1
zZ+-

B. Na amodeifete dtu |z|=
z

Movaodec 8

v. Me dedouévn ™ oyx€om tov gpmwTiuatoc B va amodeiete

61L Re(z?) = —%

Movadeg 6

0. Av emumAéov f(2)=a>0, f(3)=f »oaL a>p, va amwodeiEete 1L
vtdpyeL Xo € (2,3) téroro dote f(x()=0.
Movdodec 6
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Yeatdo 27 and 144.
APXH 4H> EAIAAX

T TAEH |

OAHTI'IEY (yra tovg eEeTalopné€vovg)

210 TETEAOL0 VO YOAWPETE UOVO TO TOOXATAQUTLXGA
(nuepounvia, noatevOvvon, eEetalouevo nddnua). No unv
aviyodyete ta Bépata 0to TETEAOL0. Ta oxyfuato mTOU
Ba YOoMOLWOTOLOETE OTO TETPAOLO umoEoUv va yivouv
%OL UWE WOAVPL.

Na yodyYete TO OVOUATETWOVVUG OOC OTO TAVW UWEQOC TV
POTOAVILYApwY, auéowg WwWohlg oac mapadoBouv.
Kautd dAAn onuetwon 0ev eXLTQETETAL VO YOAWETE.

Katd v amoywonon ocog va moapaddoete uali ue 1o
TETOQAOLO %Ol TO @OTOAVTIYQoO@O, Ta omoio »oaL O
ROTAOTOOAQPOVV UETA TO mMEQaC TNG eE€TOONGC.

No amaviioete 010 1€TQAdL0 cag o€ 6Aha ta Béuata.

KdéafBe Mion emotnUovird TEXUNOLOUEVT EIVAL ATOOENTY).

Arvdonrera eEétaonc toetg (3) doec uetd tn dtovounq Twv
PWTOAVILYQA QM.

Xpo6voc dvvatic amoywoenone: uetd t 10:30” rpopwiv.

KAAH EIIITYXIA

TEAOX MHNYMATOX
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YeAido 28 and 144.
APXH 1H>Y EAIAAX

T TAEH |

EITANAAHIITIKEX AITIOAYTHPIEX EEETAXEIX
I'" TAEHX HMEPHXIOY ENTAIOY AYKEIOY
AEYTEPA S IOYAIOY 2004
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHX KAI TEXNOAOI'IKHX KATEYOYNXHX
XYNOAO XEAIAQN: TEXXEPIX (4)

O®EMA 1o

A. “Eotw wia ovvaptnon f oprtouévn o €va drdotnua A. Av
e N felvar cvveyng oto A zat
e f'(x) =0 via x40 ecmTeEQL®S ONUEiO X TOV A,

10Te vo amooeiEete otL n f elvar otabBepn oe OAo ToO
draotTnua A.

Movaodeg 9

B. Na yopaxtnoioete TiIC AQOTAOELS TOV oaxoAiovOouv,
YOoA@ovTag oTo TETOAOLO oa¢ TN AéEn Xwoto 1 AdbBog
SimAa OoTO yoduua mov avVTLOTOLYEl O xAOE mOOTOON.

a. Av nta ocvvdptnon f elvalr ocvveyne o’ éva onueio x
Tov medtov opLopuov T, TOTE  Elval %Ol
TOQAYWYIOLUN OTO ONUElLO AV TO.

Movaodeg 2

B. To uétpo tng drtagpopdc dVo uLyadirwyv eival tco ue
TNV ATOCTAOY TOV ELXOVOV TOVC.

Movaodeg 2

v. Av f, g etvar 0vVo ovvaptioelc ue medio opitonov IR
noL opiCovtal oL ovvOéoelc fog nal gof, 1o0te AVTEG
oL ovvOéoelg elval vToyxpemTIXA (O€C.

Movdaodeg 2
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YeAido 29 and 144.
APXH 2H>Y EAIAAX

T TAEH |

0. Ouv vyoagwréc moapaotaoelc C  xar C° 1oV
ovvaptioewv f xar £ eivar ovuuetoréc we mEOC
v gvBela y = x wov Outyotouel tigc yoviec xOy xat
x Oy’.

Movadeg 2

€. AvvmdpyeL 1o 6pLo ¢ f oto x(, TOTE

lim 1{/f(x)=\/lim f(x) , epSoov f(x) > 0 novid oTo
X —>X() X —>X()

Xg, W€ ke IN nar k > 2.
Movadeg 2

I''  Noa opioete mote Aéue OtL ura ovvaptnon f elvar ovveync
oe éva avolrtd drdotnua (a, ) ®oat téte 08 €va ®AELOTE
dtdotnua [a, B].

Movadec 6

®OEMA 20
Oswpovpne ™ ovvdptnon f: R - Rpe f(x) = 2¥ + m* - 4* - 5%,
orov melR, m > 0.

a. Na foeite Tov m dote f(x) =2 0 yia »abe x € R.
Movadec 13

B. Av m = 10, va vroAoyiLo0el to gufaddv Tov Yweiov mOV
mepurAeietalr amd TN Yyoagluxn mapdotaon tneg f, TOov
aEova x'x nal tig evBeieg x = 0 nav x = 1.

Movaodeg 12

®EMA 3o

Atvetalr wwo ovvaptnon f: [a, B] > R ovveyng oto didaotyua
[a, B] ue f(x) # 0 yia »a0e xela, B] nor pyodindc apLbude z
ue Re(z) # 0, Im(z) = 0 na ‘Re(z) | > |Im(z) .
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YeAtdo 30 and 144.
APXH 3H> EAIAAX

T TAEH |

Av z+l = f(a) nat zz+i2 = f2(f3’), vo amodelEete Ot
z z

a. |Z | =1
Movaodeg 11

B. (B) < f(a)
Movadec 5
v. 1M eElomon x’f(a) + f(B) = 0 €yxer tovAdyiotov pia oito
oto drdotnua (-1, 1).
Movaodec 9

®OEMA 40

‘Eotw ovvdptnon f ovveyne oto [0, +0) = IR 1tét0L00, HOTE
21
_X (2
f(x) = 5 +I0 2xf(2xt) dt .

a. No amodeiEete 6t n f elvor rapaywyiown oto (0, +0).
Movadeg 7

B. No amodei€ete 611 f(x) =¢e* - (x + 1).
Movadeg 7

v. Na amodei€ete 1L 1 f(x) €xer novadinn oita oto [0, +x).
Movadeg 5
0. Noa foeite ta dpra  lim f(x) xor lim f(x) .
X —> -0

X—>+

Movdaodec 6
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Yeatdo 31 and 144.
APXH 4H> EAIAAX

T TAEH |

OAHTIEY (yia tovg eEetalonévovg)

2T0 TETEAOLO VA YOAYETE UOVO TA TQOXRATAQUTLXRA

(nueoounvia, ratevbvvon, eEetalduevo nddnua). No unv
avTLyQayete to Oépata oto TETRAOLO.

Na YyoAYeTe TO OVOUATERXDOVVUS OUC OTO TAVW UEQOC TWV
POTOAVTILYQAP®WY, auéomc uéhic cag mapadobovv. Kaurd
AAAN onuetmwon Oev eMLTQEMETAL VA YOAWETE.

Katd v amoywonon oag voa Taoadwoete uoll ue to
TETRAOLO %Ol TO QOTOoOvVTiyoO@o, TO omola ol Oa
AOTAOTQAPOVYV UWETA TO TWEQAUC TNS EEETAONC.

No amoaviioete 010 110010 cag o€ 6Aha ta Béuata.

KaBe Aion emotnuovird texunoltouévn etvalr amrodext.
ArvGorera eE€taonc: toeig (3) doec netd tn dravoun Twv
POTOAVTLYQAPMV.

Xpovog dvvatic amoywonons: 10:00.

KAAH ENITYXIA

TEAOX MHNYMATOX
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YeAtdo 32 and 144.
APXH 1H> YEAIAAX

'I” TAEH

AMIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
TPITH 31 MATIOY 2005
EEETAZOMENO MAOGHMA: MAGHMATIKA
OETIKHYX KAI TEXNOAOTIKHX KATEYOYNXIHX
YYNOAO ZEAIAQN: TEXZXEPIX (4)

OEMA 1°

A.1 ’Eotw pia ovvdaptnon f, n omoia elvar opiouévn oe €va,
nAeLoto dtdotnua [a, B]. Av

o 1 f elvaL ovveyxne oto [a, B] nat

o f(a) = f(B)
delEte 611 yio ndBe apbud n petalv tov f(a) woar f(B)
vrtdoyel Evac, Tovhdyxltotov Xy € (a, f) Tétoloc, doTe

f(xp) = n.
Movaodeg 9

A.2 TIéte m evBela y = AXx +f A€yetal aoVUTTOTN TNG
YOOPLRNG TOQAOTAONS ULag ovvapTnong f 0to +o;
Movaoeg 4

B. Na yoapaxtnoiocete TI{ TOOTAOELS mOU ax0AovBouv,
YOAQ@OovVTAS OTO TETOAOLO oac TN AéEn Xwoto 1 AdBog
SlmAa OoTO yoduua mov QvVTLOTOLYEl O xAOE TOOTOO.

a. Av n f elvar ovveyng oto [a, B] ue f(a) < 0 nou
vrdoyel € € (a, B) dote f(E) = 0, T6te nat’ aAvayxn

f(p) > 0.
Movdaodeg 2

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

vrdoyovv ta lim f(x) »ov lim g(x) .
X X, X =X,

Movaodeg 2
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YeAtdo 33 and 144.
APXH 2H> YEAIAAX

T” TAEH |

v. Av n f éyev aviiotpopn ovvdotnon 1 xatr 1
voagplxn] mapdotaon tng f €xer nowvd onueio A ue
™V gvbela vy = X, TOTE TO ONUELO A AVAREL ROl OTY
vooguh mtapdotoon tne £,

Movadeg 2
0. Av lim f(x)=0 »nov f(x) > 0 novtd 010 X[, TOTE
X =X
) 1
Iim —— =+
X—)Xof(X)
Movadeg 2

e. Av n f elvar wwa ovveynge ovvdpoinomn oe €va
ordotnua A xatr o eivar éva onueto tov A, ToTE

LOYVEL sz(t)dt),: f(x)-f(a) vyio ndbe x € A.
Movadeg 2

ot. Av wwa ovvdaptnon f elvar ovveyng oe éva dLdoTnua
A nor 0g undeviCetar o’ avtd, 1éte avtn N elval
Detixn yio xd0e x € A M elval apvnTixy) yioo rA0e
X € A, Onhadn dratneel mpdonuo oto dtdoTnua A.

Movadeg 2
OEMA 2°
Atvovtat oL uryadirot aplbuol zy, z,, z3 UE |zl |= |22 | = |z3 | = 3.
— 9
a. Ae(Ete 6t1: z=—
Z1
Movadeg 7
B. AelEte 6tL 0 0pLBUdSC 4022 givan TOAYUOATLROC .
Z; 7
Movdaodeg 9
, p 1
v. AciEte ot |Zl+ Z,+ Z3|= 3 |Zl-22+ Zy+Z3+ Z3-Zl|.
Movadeg 9
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Yeaido 34 and 144.
APXH 3H> YEAIAAX

[I” TAEH
OEMA 3°
Aivetol 1 ovvéotnon f pe timo f(x) = e**, A > 0.
a. Ae(Ete 6t f elval yvnolmg avEovoa.
Movdodeg 3

B. AeiEte 611 m eElowon TNg epamToUévneg TNS YOOUQPLUNG
nopaotaong tne f, 1 omoia OLépyeTaL amd TNV AN TV
agovmv, eival 1 y = Aex.

Boeite tic ovvretayuéveg tov onueitov emagpng M.

Movdaodeg 7

v. Acgi€te 61t to eufadév E(A) tov ywoelov, TO omoio
mepxAeietal uetaky e yoapxrng mapdotaong tme f, tng
EQPANTOUEVNC TNG OTO onueio M xatL tov dEova y'y, elval

e-2
E(A) = —
() o
Movdaodec 8
2
0. Ymoloyiote to lim ﬂ
L >+ 24+MNUA
Movaodeg 7

OEMA 4°
‘Eotw ura ovvdotnon f mapaywyiowun oto IR tétora, ddote va

- f(x)

Loyxvel n oyxéon 2 f'(x) = e* via ®G0e x € Rxar f(0) = 0.

X
a. Nao deryBel ot f(x)=ln(1+2e J :

Movdodec 6

X
f(x-t)dt
B. Noa PoeBel to: lim '[0
x—0 nux

Movdaodec 6
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YelMda 35 amo 144.

APXH 4H> >EAIAAX

I' TAEH
AldovTtal oL CVVAQTNOELC:
C 2005 52007
h(x) = t A(t)dt wal g(x) =
()= [* 20 £0) 8(x) = 2
AeiEte 611 h(x) = g(x) yia ndbe x € R.
Movdaodeg 7

AeilEte 6TL 1 €Elowon '[_XX £ 2405 -f(t)dt:ﬁ ExeL anpLpodc

uwia Avon oto (0, 1).
Movdodec 6

OAHTIEY (yio tovg eEetalonuévovg)

210 TeTRAOL0 VO YOAYETE UOVO TO TOORATAQARTLRA
(nueoounvia, =natevbvvon, eEetaldusvo wpdbnua). Na
LNV ovitypdwete ta Bépata oto T1e€TRAOLO.

No yoAWYeTeE TO OVOUATETDOVUVUS OOC OTO TAVW UEQOS TWV
PWTOAVTILYQA@WY, auéomwc UoAhlc oog mapadoBovv.
Koptd dAln onueioon 0ev eMTOETETAL VO YOAWETE.
Katd tqv amoydonom coag va moapadwoete ualli we to
TETEPAOL0 2Ol TO @QwToavVIiypOagQ, TO oOmola xoat Oa
ROTOOTQA@OVYV UETA TO TEQOC TNS eEETOONC.

No amaviioete 010 1100010 0ag 0 6Aa Ta BEuata.
KaBe Aomn emotnuovixd texunolwuévn eivatr amodexnth.
Arvdonrera eEétaong toelg (3) doegc uetd tn dSravoun Twv
PWTOAVILYQAPWYV.

Xpovog dvvatng amoywenong: uetd t 10:30” mowuv.

KAAH EHNITYXIA

TEAOX MHNYMATOX
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YeAido 36 and 144.
APXH 1H> YEAIAAX

'I” TAEH

EITANAAHIITIKEX AITIOAYTHPIEX EEETAXEIX
I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
TETAPTH 6 IOYAIOY 2005
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHXY KAI TEXNOAOI'TKHX KATEYOYNXHX
YXYNOAO XEAIAQN: TEXXEPIX (4)

®EMA 1°

A.1 “Eoto n ovvdotnon f ue f(x)=+/x . Na anodeiEete 6Tu 1
f elvar mapaywyiown oto (0,+0) xat LoyveL:

1
f'(x) = .
(x) e
Movadec 9
A.2 TI6te wa ovvaptnon f:A >R Aéyetal “1-17;
Movadec 4
B. Na yoapaxtnoiocete TI TOOTAOELS TOU ax0AovBouv,

YOAQOVTAS OTO TETPAOLO ooc TN AEEN Xwoto 11 AdOog
SimAa otOo yoduuo Tov avtioToLyel O xabe mpoTaon.

0. Ta eowtepnd onueta Tov dtaoTRUOTOC A, OTO
omoita n f dev mapaywyiCetar 1 N TAPdyYwWYOS TNG
elval ton ue to 0, Aéyovtal xvpolowwa onueta tng f oto
draotnua A.

Movadeg 2

B. 'Eoto wia ovvédpotnon f mapaywyiowun o Eva
dtdotnua (o,f) ue eEaipeon (cweg €éva onueio Tov X,
Av n f elvar nvptfq oto (a,Xx,) ®oL roiAn oto (Xo,0) 1
aAvILOTEOQPWS, TOTE TO ONUELO A(Xo,f(Xo)) elval
VTOYQEWTIXGA  OonUElo  ©OUTNS  TNS  YOOPLRNC
napdotaong tye f.

Movdaodeg 2
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Yeatdo 37 and 144.
APXH 2H> YEAIAAX

T” TAEH |

v. To uétpo tng dra@popdc O0vVo uryadirwv aolbumyv
elval (0o ue TNV amrdoTOoN TOV ELXOVMOV TOVC.

Movadeg 2

0. Av yia 6v¥o ovvaptioelg f,g optCovtal ot fog »nat gof,

101€ elval vroyoemTind fog # gof.
Movadeg 2

e. Ou ewmodveg dvo ovivywv uwyodirov apluwyv z,z
gelvoll onuelo ovUUETOLXA WC TEOS ToV AEova X'X.
Movadeg 2

o0t. Av n ovvdptnon f €yeL mapdyovoa oe €va dtdoTnua
A nwar A € R*, 16te 1o0yveL:

[ Af(x)dx = A[ f(x)dx .
Movaodeg 2

OEMA 2°
a. Av zq, z, etval nryadxot aplbuol Yo Tovg omoiovg LoyveL

Z1+Z,=4+41 no 2z, -z, =5+51,
va Boeite TOVC Z4, Z).
Movadeg 10
B. Av vyia tovg uryadirovc apibuovc z,w Loyvovv
|z—1—31‘ <2 nal |w 3—i| <2
i. vo 0elEete 1L vWApYovV wovadLxotr uryodixot aprbuol
z, W €10L, DOTE Z=W %O
Movadeg 10
ii. va Poeite Ty wé€yLotn TLU TOV 1z - w].
Movadeg 5
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YeAtdo 38 and 144.
APXH 3H> YEAIAAX

I'" TAEH

OEMA 3°

Aitvetar n ovvdptnon f, n omoia elvar mapaywytowun oto R
ue £ (x)=0 yio xd0e x € R.

a. No detEete 6tu n f elvar “1-17.
Movadodeg 7

B. Av n yoagwn mapdotaon C; tng f OLépyetar amd tTa
onueio A(1,2005) na B(-2,1),
va Mioete v eElowon £(-2004+f(x> —8))=-2.

Movdaodeg 9

v. Noa det&ete 611 vdEyeL TovAdyxLotov éva onueio M tng Cy,
010 omoto M epamtouévny tng C; etval »abetn otnv evbeia

1
€)y=——-x+2005.
(e):y 68
Movdaodec 9
OEMA 4°
Alvetar n ovveync ovvaptnon f: R —>IR, yia tnv omoia 1toyvel

f(x)—x

2

lim

x—0 X

=2005.

a. Nao deiEete oL
i. f(0)=0
Movadodec 4
ii. £7(0)=1.
Movadodec 4
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Yelda 39 amo 144.

APXH 4H> >EAIAAX

'I” TAEH
2 2
Na foeite to A € R €101, dhOTE: lim ;”L(f(x))z = 3.
=0 2x” +(£(x))
Movadeg 7

Av emmiéov m f elvar mopaywylowuwn WE OUVVEYN
nopdywyo oto R »au f(x)>f(x) yio »dbe x € R,

va OelEete OTL:

i. xf(x)>0 yio #d0e x#0.
Movadeg 6

ii. j-f(x)dx <f(1).

Movaodecg 4

OAHTIIEY (yio tovg eEetalonévovg)

2T0 TETEAOLO Vva YEAYPETE UOVO TA TOORATAQATLRA
(muepounvia, natevBvvon, eEetaldousvo wdadnuo). Na
unv ovitypdwete tao B€pata oto TETEAOLO.

Na yodyete TO OVOUATEXDOVVUO OUC OTO EMAVW WUWEQOC
TOV POTOAVILYQAP®YV, auéowe UoAlc cac mapadobovv.
Kopid dAATN oNUELOON OEV EMLTOERETAL VO YOAWETE.
Katd tgv amoywonom oog va moapadwoete uali ue 1o
TETEQAOLO %Ol TO @QOTIOAVIiypago, TOo omoia xaL Oa
AOTOOTOAQPOVV WETA TO WEQAC TNG EEETAONG.

No amravtioeTe 0T0 TETEAOLO 005 08 6Aa ta Ouata.
KaBe Aon emotnuovind TexunoLouévn e(val amrodeERTY.
Arvdonrera eEétaonc toelg (3) ddoec uetd tn droavoun Twv
POTOAVTLYQAQMV.

Xpo6voc dvvatic amoywenong: uwetd tm 10.30° mowuv.

KAAH EIIITYXIA

TEAOX MHNYMATOX
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Yeatdo 40 and 144.
APXH 1H> YEAIAAX

AMIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
YABBATO 27 MAIOY 2006
EEETAZOMENO MAOGHMA: MAGHMATIKA
OETIKHYX KAI TEXNOAOTIKHX KATEYOYNIHX
YYNOAO ZEAIAQN: TEXZXEPIX (4)

®EMA 1°

A.1 ‘Eotw puia ovvaptnon f, n omoia elvalr ovveyxng oe €va,
draotnua A.

No amodeiEete OTL:

e Av f(x)>0 0¢ ®G0e ecwteQL®S ONUElo X TOV A, TOTE 1
f elvalr yvnoiwg avEovoa o Lo to A.

e Av f(x)<0 0¢ ®G0e ecwteQL®S ONUElO X TOV A, TOTE 1
f elvar yvnolwg pbivovoa oe 6Ao 10 A.

Movaodec 10
A.2 “Eotw pia ovvdptnon f ovveyng o’ éva ditdotnua A xat
nopaymwyiowun oto ecwteQLrd tov A. IIdte Aéue 6t n £

OTEEPEL TO, HOTAQ TEOC TA AV 1 €lval ®xVETNH 0TO A;
Movadeg 5

B. Na yoapaxtnoioete TiC JTOOTAOEL TOV axoAovOouv,
YOAQ@OoVTAS OTO TETOAOLO oag TN AéEn Xwoto 1 AdbBog
OlmAa OTO yoduua mov QVTIOTOLYEl O xAOE TOOTOO.

o. o %vaBe uryadind apbud z toyvel ‘Z‘z =7
Movadeg 2

B. Av vmdpyeL ToO >1<1_I>le f(x)>0, 161e f(x)>0 novrd
0

O0TO Xy.
Movadeg 2
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YelMda 41 amo 144.
APXH 2H> YEAIAAX

v. H ewmdva f(A) evdc Swootquatoc A ufow wiog
ovvexovc xoat um otabepne ovvdptnong f eival
dLaoTnua.

Movadeg 2

. Toyvel o tomoc (3%)=x-3*"1, yia xa0e x € R.
Movadeg 2
e. loyveL m oyéon

jgf (X)g’(X)dXz[f(X)g(X)]g—fff’(x)g(x)dx, émov f',g”

gelval ovveyelc ovvaptnoels oto [a,B].

Movadeg 2
OEMA 2°
Oewpovne ™ cvvdotnon f(x) =2+(x-2)* ne x=2.
a. Na amodeiEete 6t n f eivar 1-1.

Movadeg 6

B. Na amodelEete 1L vdoyer n aviiotoopn ovvdotnon
e f xav va foelte Tov TVTO TNC.

Movdaodec 8

v. i. Na Poeelte 1o xnovd onueion TOV YOOPLROV
napaotdoemyv twv ovvapthioemv f xouv ' ue v
gvBela y=x.

Movadeg 4
ii. Na wvmoloyloete 7t0o eufadd TOV YWELOV TOV

meQLRAElETAL ATO TLC YOOUPLXEC TWOQOOTAOELS TWV
ovvaptioewv f nau £

Movadeg 7
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YelMda 42 amo 144.
APXH 3H> YEAIAAX

OEMA 3°
Atvovtal ov wyodwwol apibuol z,,z,,z, pE ‘21‘= ‘22‘= ‘23‘ =1
wor z,+Z,+7z,=0.

a. No amodeiEete OTL:
Movadeg 9

e o 2 —
ii. ‘Zl—Zz‘ <4 wnav Re(z,z,)=-1.
Movdaodec 8
B. No Poelte TO YEOUETOLRO TOTO TWV ELXOVOYV TOV Z{,Z2,Z3
0T0 wuLyadwrd emimedo, xabBwbdc xnar 10 €(d0og TOV

TOLY®VOV TOV AVTEC OYNUaATiCoOVV.
Movdaodec 8

®OEMA 4°

Alvetal n ovvdptnon f(x)= X—Jri ~Inx.
a. Na Poeite 1o medio opLowoV ®ot TO OVVOAO TLU®OV TNG
ovvaptnong f.
Movdaodec 8
B. Na amodeiete 611 1 eElowon f(x)=0 €yer arppidg 2 pilec
oto medio opLouov TNC.
Movadeg 5
Y. Av m egamtouévn TNS YOOUPLXAC TOQAOCTAONS  TNC
ovvaptnoneg g(x)=Ilnx oto onueio A(a,lna) ue a>0 »nor
EQPATTOUEVT TNC YOOUPLUNEC TOAQACTAONS TNS CUVAQTNONC
h(x)=e* oto onueio B(ﬁ,eﬁ) ue p € R tavtiCovtal, t1éte va
delEete 6TL 0 EOUdc a eival pita tne eElomoncg f(x)=0.
Movdaodec 9
0. Na aitiohoynoete OTL Ol YQOQPLREC TOAQAOTAOELS TV
ovvapTioemy g %ot h €yovv axplfpwg O0Vo nOLVEC
EQATTOUEVEC.
Movdaodeg 3
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Yeaido 43 and 144.
APXH 4H> YEAIAAX

OAHTI'IEY (yia tovg eEeTalopnévovg)

210 TETEAOLO VO YOAYPETE UOVO T TOOXUTAQUTLXGA
(nuepounvia, =notevbBvvon, e€etaldouevo uddnua). Na
unv ovitypdyete ta Oéuata oto tetpddio. Ta oynquata
mov Ba YONOLUWOTOLNOETE OTO TETPAOLO Umopeite va TO
oxedLAOETE ®OL WE UWOAVPL.

Na yodyYete TO OVOUATEMWOWVVUO OOC OTO TAVW UWEQOC TV
POTOAVILYQApwY, auéowc Wwohg oac moapadoBouvv.
Kaonid aAAn onuetoon 0ev eXLTOETETAL VO YOOVETE.
Katd tnv amoywonon ococ va maQpadwoete uall we to
TETOAOLO XUl TO POTOAVTIYOAUPA.

No amavtioeTte 0T0 TETEAOLO 00¢ 08 6Aa ta OEuata.
Ké&Be oamdvinon emwotnuovixd Texunolouévny eival
ATOOERTN.

Arvdorero eEétaonc: toelc (3) woec uetd ™ dravounq tTwv
POTOAVTLYQAQPMV.

Xpo6vog dvvatne amoywonone: uetd t 10.30" wowuvi.

KAAH EIIITYXIA

TEAOX MHNYMATOX
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YelMda 44 amo 144.
APXH 1H> YEAIAAX

EITANAAHITIKEX AITIOAYTHPIEX EEETAXEIX
HMEPHXIOY ENIAIOY AYKEIOY
TETAPTH 5 IOYAIOY 2006
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHXY KAI TEXNOAOI'TKHX KATEYOYNXHX
XYNOAO XEAIAQN: TEXXEPIX (4)

O®EMA 1o

A.1 No amodeiEete dt1: (OVVX)'=-nux, xelR.
Movadeg 10

A.2 'Eoto f ula ovvaptnon optouévn oe €éva dtaotnua A. Tt
ovoualovue apyLxn ovvaptnon N mapdyovoo e f 010 A;
Movadeg 5

B. Na yoapaxtnoioete TIC TOOTAOEL; TOV axoAovOouv,
YoAdQovTag 010 TETEAOLO oas tn AéEn Xwoto 11 Adfog
OlmAa oto yoduuo mov avtiotToLyel 0 xabe mpoTaon.

a. Av zy, z, elvar uryodwrot aplBuot, téte toyveL:
il <l + 7o)
Movadeg 2

B. Av oL ovvaptioelg f, g elvalr mopaymyiolueg 0To X,
f

not g(x,)#0, Téte M ouvAdpTNon — elval Tapaywyiown 0To
g

X, ROL LOYVEL:

( j (x )_f(X)g(X) f(X)g(X).
le(xo)]’

Movadeg 2
v. Two nd0Be x#0 woyvet [En‘x‘]’:—
X

Movadeg 2

TEAOX 1HY EAIAAY www.dinamiko.edu.gr




Yeaido 45 and 144.
APXH 2H> YEAIAAX

0. Muwa ovvaptnon A >R elvar 1-1, av xatL uévo av
vyioo %®aBe oTtolxelo y TOU OVVOAOU TLUOV TNS 1
eElomom f(x)=y €xeL axpfpdc uia AVon wg mEo¢ X .

Movadeg 2

e. 'Eotow f uila ovveyng ovvdaptnon oe éva OLdotnua
[a,f]. Av G elvar wia mapdyovoa tne f oto [a,fB],

w6te [P ft)dt = G(o) - G(B).
Movadeg 2

OEMA 20

1+¢e*
x+1

Ailvetal n ovvaptnon f(x)= , xelR.

l+e

a. Na peletioete T ovvdptnon f wg TEog TN wovotovia Tng

ot0 IR.

Movadeg 9

B. Noa vmoloyloete To oOAOrRANQOOUC j'%dx :
X

Movadeg 9

v. Tiwa nd0e x<0 va amodeiEete OTL:
£(5%)+£(7%)<f(6%)+£(8") .
Movadeg 7

O®OEMA 3o
‘Eotw ot uryadwrol aplBuol z, mov travomoLovyv TNV LodTnTa
(4-2)'" = z'% nov  ovvédptnon f ue tomo f(x) = x*+x+a, aeR.

ag. No amodelEete 6TL OL ELXOVEC TOV ULYAOLX®OV Z AVHROVYV
otnv gvbela x=2.

Movdaodeg 7
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Yeaido 46 and 144.
APXH 3H> YEAIAAX

B. Av n ecpamtouévn (£) e yYoogpLric TaQAOoTAONS TNC
ovvaptnone f oto onueio tToung Tng ue TV evbeia x=2
TéuveL Tov dova Yy 010 y,=-3, T10TE

i. vo Poeite To a ®aL TV eElocwon tne epamtouévne (g).
Movdaodec 9

ii. va vmoloyioete 10 eufaddv TOUV YWEIOV TOV
nepLxAeietal uetall TG YOOUPLXRNG TOQAOoTAONS TNG
ovvaptnonc f, tnc epamtonévie (£), Tov dEova XX natl

¢ evOetag x=§ :

Movadeg 9

®EMA 4o
Atvetor m ovvdotnon f(x) = xfn(x+1)—(x+1)/nx ue x>0.

a. i. No amodeiEete otu: Kn(x+1)—€nx<l , x>0.
X

ii. Na amooeiEete 611 n f elvar yvnoiwg @Oivovoa oTto
dtdotnua (0,+00).
Movadeg 12

: 1
B. Noa vwoAoyioete to lim x/n(l1+-—).
X—>»+00 X

Movdadeg 5

v. No oamodeiEete dtL vrdeyer novadirndc apLbude o e(0,+0)
tétoloc dote (a+1)* = a* .

Movdaodec 8
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YelMda 47 amo 144.

APXH 4H> >EAIAAX

OAHTI'IEY (yia tovg eEeTalopuévovg)

210 1e10ddL0  va  yodyete ulOvo TO  TQOXUTUQRTLXRA
(nueoounvia, =notevbBvvomn, eEeralduevo wdadbnua). Na nnv
aviiypdwete to Oépata oto teETEddLo. Ta oyquata mwov Oa
YONOLUOTOLNOETE OTO TETQAOLO UWTOQEITE VA TA OYEOLAOCETE %L
we WOAVPL.

Noa ypodyYete TO OVOUATEM®OVVUS O0C OTO TWAVWD UEQOC TWV
PWTOAVTLYQAQ®wV, auféomc uéiig cac mapadobovyv. Kantd diin
ONUEIWOTN OEV EMTOEMETAL VO YOAWETE.

Katd tqv amoxwonof cog va maoadwoete wali ue to 1e1oddLo
nOL TO QOTOAVIIYQQ Q.

No amraviioete 010 T€TA010 0ag o€ 6Aa ta Oéuata.

KafBe amdvinon emiotnuovird TexunoLouévn eivatr amroderTn.
Arvdonrera eEétaong: toerc (3) doec uerd 1wy dravoun TV
POTOAVTLYQAPWYV.

Xpovog dvvathc amoywenong: uetd tn 10.30° mowiv.

KAAH EIIITYXIA

TEAOX MHNYMATOX
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Yerido 48 and 144.
APXH 1H> YEAIAAX

AMIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIIOY 'ENIKOY AYKEIOY
IMEMIITH 24 MAIOY 2007
EEETAZOMENO MAOGHMA: MAGHMATIKA
OETIKHYX KAI TEXNOAOTIKHX KATEYOYNIHX
YYNOAO ZEAIAQN: IENTE (5)

OEMA 1°
Al Avz,, z,etvalr uryadirot aplBuot, va amoderybet oTL:
2125 =[z1]"|2a].

Movadec 8

A.2 TIéte dvo ovvaptnoelc f, g Aéyovtal (Oeg;
Movadec 4

A.3 TI6te m gvBela y = ¢/ Aéyetal 0oLlovTLO ALOVUTTOTY TNC
Yyoa@Lxne mapdotaons tns f oto +oo;
Movadec 3

B. Na yoapaxtnoioete TI TOOTAOELS mOV ax0AovBouv,
YOAQoOVTaS OTO TETPAOLO oag OimAa OTO Yoduuo mTOv
avTLOTOLYXEL O xAOe mpotaon, t™n AEEn Xwoto, av n
Tootaon egivar owotn, 1 AdBog, av n mootaon eivail
AavOoouévn.

a. Av f ovvdptnon ovveyng oto draoctnua [a,f] ®xat yia
®3.0e x €la, B] voyvel f(x) = 0 161e jgf(x)dx>0.

Movaodeg 2

B. 'Eotw f uia ovvdpotnon ocvveyng oe éva diaotnua A

nOL TOQAYWYloLun o€ ®AOe eCWTEQLRO ONUELO X TOV

A. Av n ovvdoptnon f eivar yvnoimeg avEovoa oto A
1dte f'(x) > 0 0g nGOe eomwteQLnS onueio X Tov A.

Movaodeg 2
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Yeatdo 49 and 144.
APXH 2H> YEAIAAX

v. Av m ovvdaptnon f elvar ovveyng oto X %Ol 1
OUVAQTNON & €LVl OVVEYNS OTO Xy, TOTE 1 OVVOEON
Tovg gof elval oVVEYNC OTO X|.

Movadeg 2

0. Av felvar ura ovveyng ocvvaptnon oe €va oLtdotnua A
®oL o €ival €va onueto tov A, 101E

(12t ) = £(e0) &' 00
ue v meouUmdBbeon OTL TA  YONOLUWOTOLOVUEVQ
ovupfoia €xovv vonua.

Movadeg 2
e. Ava>11tdte lim a*=0.
X —>— 0
Movadeg 2
OEMA 2°
Atvetal o uryadirog apbuocg
Z= 2+a% ue aelR.
o+ 21

a. Noa amodelyBel 6tL M exdva ToV uLyadL®ov z AVXEL OTOV
nUrho ue vévrpo O(0,0) nat artiva o =1.

Movdaodec 9

B. 'Eotw z, z, oL uryadirol mov mporVvmTovVy atd 1oV TVTO

_2+m
o+ 21

V4

vio o =0xn0aL o =2 aviiotolya.

i. Noa Pfoefel 1 amdotaon TOV EUOVOV TOV ULYAILLDV
aplumy z; nat z,.

Movdaodec 8
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Yeatdo 50 and 144.
APXH 3H> YEAIAAX

ii. Noa amoderyBel otL LoyveL:

)" =(~2,)"

yia ®x6.0e ouowro aplbud v.
Movdaodec 8

OEMA 3°

Ailvetalr n cvvaptnon:
f(x) = x> - 3x - 2nu’0

omov BelR ura otaBepd nue B # »nmw + g, nel.

a. Na amoderyBel dtL n f mapovoldler éva Tomnd uéyLoto,
EVOL TOTTLRO EAAYLOTO ROl €VOA ONUELO ROAUTTNC.
Movaodeg 7

B. Noa amoderybel 1L n eElowon f(x) = 0 €xer axnp P TEELC

moayuwatTiréc pilec.
Movdaodec 8

Y. AV X{, X, €lval oL B€0ELC TOV TOTMLRMOV AXQOTATOV ROl X3
N 0éon Tov onuetov naunnc tme f, va amoderybel 611 TR
onuela  A(xy, f(x1)), B(xy, f(x2)) xoav  I(xs, f(x3))
BoloxovtoL otnv evBela y = -2x -2nu’6.

Movadeg 3

0. Na vmoloyioBel to eufaddv tTOovV Ywpiov mOV
meEQLUAElETAL OO TN  YOO@LXY) TOAQAOTOON  TNC
ovvaoptnone f xot tnv evbeia y = -2x -2nu’o.

Movadeg 7
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Yeatdo 51 and 144.
APXH 4H> YEAIAAX

OEMA 4°

‘Eotw f wwa ovveyxyng xat yvnoimg avovoa ovvaeTnomn OTO
draotnua [0, 1] yia tnv omoia voyvel £(0) > 0. Alvetar emiong
ovvapTnon g ovveyng oto ditaotnua [0, 1] yia tqmv omoia
LoyveL g(x) > 0 yia nabe xe[0, 1].

OpiCovue TIC CVVOQTNOELC:

F(x) = [/ f(hg®ydt, xe[0, 1],

G(x) = [, g(t)dt, xe[0, 1].
a. Na deiybeil 6tu F(x) > 0 yia ®db6e x oto didotnua (0, 1].
Movdaodec 8
B. Na amoderydel dtu:
f(x)-G(x) > F(x)
via ®G0e x oto didotnua (0, 1].
Movdodec 6
v. Na amoderyBel dtL LoyveL:
F(x) _ F(1)
Gx) G(1)
vio #30e x oto didotnua (0, 1].
Movadeg 4
0. Noa PoeBel Tto dplL0:
X X2
( [0 e dtj : ( [o mut® dtj
lim
x—>0*t X 5
[, g®dt|-x
Movadodeg 7
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YelMda 52 amo 144.

APXH SHY SEAIAAX

OAHTI'IEY (yLa tovg €EeTalOopueEvVOVS)

210 TETEAOLO VO YOAYPETE UOVO TA TOOXUTAQUTLXA
(nuepounvio, notevbBvvomn, eEetaldusvo uadnua). Na
unv avItypdyete ta Béuata oto TETPAdLO.

. Na yodyete 10 OVOUATETWOVVULO OOC OTO TAVW UWEQOC TV

pOTOAVILYQAd Y, auéomc UoAc oac moapadoBovv.
Koanid aAAn onuetoon O0ev eXLTOETETAL VO YOOPETE.
Katd tnv amoywonon ocoac va wapadwoete ualli ue to
TETOAOLO XL TA PWTOAVTIYOAQPA.

No amavtnoeTte 0T0 TETEAOL0 00¢ 0 6Aa ta Ouata.

Noa YOAYETE TIC ATAVINOELS OUC WOVO UE UWTAE | WOVO UE
uwoavpo OTvAS. Mmopeite VO YONOLUWOTOLNOETE WOAVPL
wovo yia oy€ola, dSLAYQAUUATO ROl TEVAREC.

Ké&Be oamdvinon emwotnuovixd tTexunolouévy eival
ATOdERTN.

Arvdorero eEétaonc: toelc (3) woec uetd ™ dravounq tTwv
POTOAVTLYQAQPMV.

Xpo6vog dvvatne amoywonone: uetd t 10.30" wowuv.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOX 5SHY EAIAAY www.dinamiko.edu.gr




YeAido 53 and 144.
APXH 1H> YEAIAAX

EITANAAHITIKEX AITIOAYTHPIEX EEETAXEIX
HMEPHXIOY I'ENIKOY AYKEIOY
TPITH 3 IOYAIOY 2007
EEETAZOMENO MAOGHMA: MAOHMATIKA
OETIKHXY KAI TEXNOAOI'TKHX KATEYOYNXHX
XYNOAO XEAIAQN: TEXXEPIX (4)

O®EMA 1o

A.1 Noa oamodetEetre OtL av wnia ovvdptnon f eival
napaywyitowun o’ éva onuelo xg, TOTE €(VAL ®OL CVVEYNG
OTO ONUeElo avTo.

Movadeg 10

A.2 Tiv onuatver yeouetpurd to Oedonua Rolle Tov
AvogpopinoV AoyLonov;
Movadeg 5

B. Na yoapaxtnoioete TIC TOOTAOEL; TOV axoAovOouv,
YOAQOVTAS OTO TETPAOLO oagc OlmAoa OTO YOoAuUUO TOU
avTLoTOLXEl 0t xdBe mootaon, tn AEEn Xwoto, av n
rootaon givatr owotn, 7 AdBog, av n mootaon eivai
AavBaouévn.

a. H swmdva f(A) evdéc dtaotquatoc A uféow piag
ovveyxovc ovvaptnong f elvar dtdotnua.

Movadeg 2
B. Av f, g, g” elval ovveyeic CUVAQTNOELS OTO OLACTNUO,
[a,B], TOTE
§ § §
jf(x)g'(x)dx = If(x)dx- jg'(x)dx.
o o o
Movadeg 2

v. Av f eivalr pia ovvexyng ovvaptnomn o€ €va dLaoTNUO
A nau o gival éva onueto tov A, toTE

Uf(t)dt) =f(x) ywo nd0e xe€A.

Movadeg 2
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YeAido 54 and 144.
APXH 2H> YEAIAAX

0. Av muwo ovvaptnon f eivar yvnoimc avEovoa nat
ovvexfe oe €vo avowrtd divdotnua (a,p), tétEe TO
oUVOAO TLU®OV TNSG OTOo dldotTnua avtd eivar To
draotnuo (A,B) dmtov A= lim+ f(x) »at B= lim f(x).

X—>0 Xx—B

Movaodeg 2

e. 'Eotw 0vo ovvaptioelwg f, g opiouéveg oe €va
dtdotnua A. Av ot f, g elvalr ovveyelc oto A %ol
f'(x) = g’(x) yia %nd0e eomteQIRd ONuUElo X TOU A,
16te Loyvel f(x) = g(x) yio »GOe x eA.

Movaodeg 2
OEMA 2°
Alvetal n ovvapTnon
M) X<O
X
f(x) =1
x2+ocx+[3cmvx, x > 0.
da. Na amoderybel ot lim f(x)=3.
x—>0
Movdaodec 8

B. Av f’(g)=ﬂ xot n ovvapinon f eivar cvveyng oto onueto

X9=0, va amoderyBel dtL a = = 3.
Movdaodec 9

v. Ava =0 =3, vo vtohoyLo0el To ohoxAnomua jnf(x)dx.
0

Movadec 8
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YeAido 55 and 144.
APXH 3H> YEAIAAX

O®OEMA 3o
AlvetalL m ovvapTnom

f(x) =e*—elnx, x>0.

a. No amoderybel S6tv m ovvaptnon f(x) eivoar yvnoimg
avEovoa oto drdotnua (1, +w).

Movadeg 10

B. Noa amoderybel dtL LoyveL f(x) = e yio »abe x > 0.

Movdaodeg 7
v. Na amoderyBel 611 n eElowon
x2+2 x2+2 4
f(t)dt = f(t)dt + f(t)dt
Ix2+1 ® Ixz+3 ® Iz ®
gxel anpipac uia oiCa oto drdotnua (0, +x).
Movdaodec 8
OEMA 4o
, , s, . 2_21 z
Alvovtal ol pryadirot aptbuol z; = a+pi noav z, = , 0mov
2+7z
a, elR ue f # 0. AlvetaL emiong otL z, — z; €lR.
o. Na amoderybetl 6t1L 2z, —z; = 1.
Movdaodeg 9

B. Na foeBel 0o yemueToIrdg TOMTOS TMV ELXOVOV TOV Z; OTO
wryoadixnod emimedo.
Movdaodec 6
/7 2 / /7
Y. Av 0 apLOuog z, Elvol QOoVTAOTIXOG %Ol af>0, va
vroAhoyLoBel o z; natL va deryBel ST

(z; +1+1)* = (z;+1-1)*" =0.
Movdaodeg 10
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YeAido 56 and 144.
APXH 4H> YEAIAAX

OAHTI'IEY (yLa tovg €EeTalOpneEVOVS)
210 TETEAOL0 VO YOAWPETE HOVO T TEOXRATAOXTIXG (NUeQounvia,
rotevluvon, eEetalduevo nddnua). Na munv avryodyete to
Béuata 0To TETPAOLO.
No yoAWeTe TO OVOUATETDVUUO O0C OTO TAVWD WUEQOSC TWV
POTOAVILYOAQWY, auéome WOl ooc mapadofovyv. Kaud diin
ONUELWTT) OEV EMTOETETAL VO YOOAETE.
Katd v amoywonon oog vo maoadwoete wolt e 10 T€TQAOL0
OLL TOL PO TOAVTIYQOPO.
Noa aravInoeTe 0T0 TETPAOL0 00 0€ 6Aa Ta OsuaTa.
Noa yoAWeTe TIC ATAVINOELS OUC UOVO UE UWTAE 1| UOVO UE UAVEO
OTVAG. Mmopeite va YONOWOTOMOETE LWOAVPL wévo Yo oyédia,
OLOYQAUNCLTOL KOLL TTEVOLREC.
Kda0e amdvinomn emotTnuovirg TeEXUNOLOUEVY elval aTodeXTY.
Awdorewo  eE€taonc toelc (3) oec uetd TN Swavoun TV
POTOAVILYOAPWYV.
Xpovocg dvvatig amoywonong: uetd t 10.00” rpowuvy.

KAAH EIIITYXIA

TEAOX MHNYMATOX
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YeAtdo 57 and 144.
APXH 1H> YEAIAAX

AMIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIIOY 'ENIKOY AYKEIOY
YABBATO 24 MAIOY 2008
EEETAZOMENO MAOGHMA: MAGHMATIKA
OETIKHYX KAI TEXNOAOTIKHX KATEYOYNIHX
YYNOAO ZEAIAQN: IENTE (5)

®EMA 1°

A.1 Na amoderyfel 6t  ovvaptnon f(x) = ln‘x, x eR* gival

napaymwyiowun oto R* nal toyvet:

(Infx|) = -

X
Movadec 10

A.2 TI6te ura ovvdptnon f Aéue OtL elvar ovveyne oe €va
®Aerot1o drdotnua [a,B];

Movadeg 5

B. Na yoapaxtnoiocete TI{ TOOTAOELS TOU axoAovBouv,
YOAQovVTaE OTO TETPAOLO oag OimAa OtOo Yyoduuo mov
avTLOTOLYXEL O xAOe mpotaon, t™n AEEn Xwoto, av n
TootTaon givatr owotn, 7 AdBog, av n mootaon eivai
AavOoouévn.

a. Av wwa ovvaptnon f:A—R elvar 1-1, tédte yia v
avtiotpogn ovvdotnon £ toyveL:
fH(f(x)) = x, xeA ko T(f7(y)) =y, yef(A)
Movadeg 2
B. Muwa ovveyxyng ovvaptnon f dwatnpoel mpdonuo oe
roaBéva amd to  dLooTHUOTO  OTO  Omolo Ol
dradoyixnéc pittec tne f ywoeiCovv 10 mMedio opLonov
™nC.
Movadeg 2
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2eloa 58 amo 144.
APXH 2H> >EAIAAZ
v. Otov n dwaxpivovoa A tne eE{omong az’+Pz+y=0 ue
a,B,y€R »nar a0 elvar apvnTinn, 1ote 1 eElomwon dev
€xel piCec 010 0VVOAO C TV ULYAOLRMDV.

Movadeg 2

0. Av mwiwa ovvdptnon f elvar dvo @opéc mapaywyioun
oto R %ol otpé€pel Ta xoilha mpog Ta Avw, 10T ROT
avayxmn Ba toyvel

f7(x)>0
vio ®a0e moayuatird aplbuod Xx.
Movadeg 2

e. Av n f elvar ovveyne oe didotnua A rav o,B,yeEA
TOTE LOYVEL

J ff(x)dx = [Hx)dx + | f f(x)dx

Movaodeg 2
OEMA 2°

AV yio Tovg uryadirovg apluove z ot w Loyvovy
(+242)z) = 6 xov |w-(1-1)| = |[w—(3-3i)|
toTE VO PoelTe:

0. TO YEMUETOLXO TOTO TWV EWROVOV TOV  ULYAOLROV
apluwy z .

Movdaodec 6

B. 1tT0 vyewuetrpxd TOMO TOV EWUOVOV TOV  ULYAOLR®OV
apluwyv w .

Movdaodeg 7
Y. MV eldyiotn T tov | w |

Movdaodec 6
0. TNV EAAYLOTN TLUY TOV ‘z—w‘

Movdaodec 6
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YeAido 59 and 144.
APXH 3H> YEAIAAX

OEMA 3°
X Inx, x>0

Ailvetor n ovvaptnon f(x) =
0O , x=0

o. Na amodeiEete 611  ovvdptnon f eivar ovveyng oto 0.
Movdaodeg 3

B. Noa ueletnoete wg mEoc Tty wovotovia tn ovvaptnomn f
noL Vo POELTE TO OVVOAO TLUOV TNC.
Movaodeg 9

v. Na Poeite 1o tAN00¢ TV OLAQPOQETLRWYV OeTILRDYV QLTOV
o

Tne eElomong x = e* YL OAES TLC TTOOAYUOLTIXES TYES TOV QL.
Movdodec 6

0. Na amodeiEete 6TL LOYVEL
f'(x+1)>f(x+1)-f(x) ,

yio ®60e x > 0.
Movdaodeg 7

OEMA 4°

‘Eotw f nwia cvvdptnon ocvveyxync oto R yia tnv omoia toyvel

f(x) = (10x> +3x) [ f(t)dt—45

a. No amodeiEete OTL
f(x)=20x"+6x—45
Movdaodec 8
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Yeatdo 60 and 144.
APXH 4H> YEAIAAX

B. Aivetar emiong wwa ovvdptnon g OVO  @OpEEC

napaywyiowun oto R . Na amodeiEete 611

" ; gl(x) T g’(X T h)
=1
g'(x) Jm b

Movadec 4

Y. Av vy tn ovvdptnon f tov gpwripatoc (o) xoL T
ovvapTnom g tov gpwtiuotoc (f) toyxiver 6tu

fjm SN 72800 +EER) _ g g5
h—0 h

rnat g(0)=g’(0)=1, 1671¢

i. vo amode(Eete L g(x)=x"+x"+x+1
Movaodec 10

ii. vo amodeiEete dTL  ovvdpTtnon g eivar 1-1
Movdaodeg 3

OAHTIEX (yia tovg eEetalonevovg)

1. 210 7TeTEAOLO0 VO YOAYETE UOVO TO TOOAROATOUQOUTLAA
(nuegounvio, =natevbvvon, eEetoaldusvo wpadbnua). Na
nunv avitypdyete ta Bépata oto TETEAOLO.

2. Na yoQaWYeTe TO OVOUATEMDVVUO OOC OTO TAV®W UEQOC TWV
POTOAVILYQApwY, auéowc WwWohlg oac mapadoBovv.
Koptd aAAn onueioon 0ev eMLTOETETAL VO YOAPETE.
Katd v amoywonon ocog va moapaddoete uali ue 1o
TETOAOLO XUl TA POWTOAVTIYOUPQ.

3. Noa amaviioete 010 TETEAOL0 oag o€ 0Aa Ta Oéuata.
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2eMoa 61 amo 144.

APXH 5HY SEAIAAY
Na YoAYeETE TIC AMAVINOELS OUC WOVO UE UWTAE | WOVO UE
uwoavpo OTVvAS. Mmopeite VO YONOLUWOTOLNOETE WOAVPL
wovo yia ox€oLa, dSLAYQAUUATO ROl TEVAREC.
KaBe amdvinomn emotnuovixd Texunolouévny eivat
ATOOERTN.
Arvdorero eEétaonc: toelc (3) woec uetd ™ dravounq tTwv
PWTOAVILYQAPWYV.
Xpo6vog dvvatne amoywonone: uetd t 10.30" wowuv.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOX 5SHY ATIO 5 ZEAIAEZ www.dinamiko.edu.gr




YeAido 62 and 144.
APXH 1H> YEAIAAX

EITANAAHIITIKEXY AITIOAYTHPIEY EEETAXEIX
I" TAZEHX HMEPHXIOY I'ENIKOY AYKEIOY
IHEMIITH 3 IOYAIOY 2008
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHX KAI TEXNOAOTI'IKHX KATEY®OYNXHX
LYNOAO XEAIAQN: TEXXEPIX (4)

OEMA 1o

A. “Eotw wia ovveync ovvdptnon o’ €va didotnua [o, PB].
Av G egivalr pra mwoapdyovoa tne f oto [a, B], tédte va

amodeiEete OTL JB f(t)dt=G(pB) - G(a)

Movadeg 10

B. Tu onuaiver yeouetpxd to Oewvonua Méong Tiuneg tov
ArLogpooiroV AoyLonov;

Movadeg 5

I. No yaoaxtnoioete TIC TEOTAOCEL; TOU axoAovBovv,
YoA@ovTag oTo TETOAOLO oac OimAoa OTO YOoAuUUO TOU
avVTLOTOLXEL O ndBe mpotaon tn AEEn Xwoto, av n
Tootaon egivar owotn, 7 AdBog, av n mootaon eivail
AavOaouévn.

o. Ymapyovv ovvapTtnoelc mov eivar 1-1, alld Oev
elval yvnolmg novoTtovec.
Movaodeg 2
B. Av uia ovvaptnom f eivar votAn o’ éva dtdaotnua A,
TOTE M €PATTOUEVT TNS YOOPLXNC Tapdotaong tne f
oe 7aBe onueto Tov A Poloxetalr xdTw amd TN
YOO@LXN TNG TAQAOTHON, UE €EAIQPEON TO ONUELO
EMOLPNS TOVC.

Movaodeg 2

p
v. To ohoxAfomua j f(x)dx elval too ne To aBpoiloua

TOV EUPAOMV TV YwEilwv mov foloxrovial TAvw amo
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YeAido 63 and 144.
APXH 2H> YEAIAAX

tov GEova xX'x netov 1o dbpoioua Twv eufaddv Tmv
YwEtwv Tov fotorovtal xadtw amd Tov Aova x'X.

Movadeg 2

0. Ava, f moayuatinot aplbuot, toTeE:
a+pfi=0 < a=0 71 =0
Movadeg 2
e. 'Eotow wia ovvdaptnon optouévn o’ éva ovvoAo TNg

woo@is (o, Xo)U(X,, B) naL £ €voag mTEAYWOTIAGS
aptbudc. Todte LoyxvelL | Loodvvauia:

limf(x) =/ < lim (f(x) - ¢)=0
X—Xg X=X

Movadeg 2

OEMA 20
1+i/3

Alvetor 0tL 0 pryodwndg aplbuds z; = elvar otCa tng
eE{owone z*+Pz+y=0, dmov B xaL y moayuatixol aoLbuof.
a. Na amodetEete 611 f=-1 na y=1.

Movdaodec 9
B. Na amodelEete dTL zfz—l.

Movdaodec 8

v. Noa poelte Tov yeouetprd 16m0 TOV EXOVOV  TOV
WLy oLxov aluov w, yLo ToV OTOL0 LOYVEL:

\w\:‘zl—z_l‘

Movdaodec 8
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Yeaido 64 and 144.
APXH 3H> YEAIAAX

O®OEMA 3o
Alvetar  ovvdptnon f(X)=x*-2Inx, x>0.
a. No amodeiEete d1L Loyvet: f(x)=1 yio va0be x>0.

Movdaodec 6
B. Noa foeite TIC AOVUTTOTESC TNG YOAPLUNE TAQACTAONS TNC

ovvaptnong f.

Movdaodec 6

v. ‘Eotw n ovvdptnon

Inx

ﬁ v X>0

9(x) =1
k ’ X=O

i. Na Poeite Tqv Tiumq tov k €toL dote m g va elval
OVVEYNC.

Movadeg 6

LK 1 7/ /7 z / /
ii. Av k=—§, 10te vo amodeiEete StL n g €xer uia,

TovAayLotov, oita oto ditdotnua (0, e).

Movaodeg 7

OEMA 4o
‘Eotw f wia ovveyne ovvaptnon oto drdotnua [0, +0) yia tnv
omoia toyvetl f(x) > 0y #60e x = 0. OpiCovue TIc CVVOQTHOELC:

F(x) = LX ftydt, xe[0, +o),

F(x)
j " () dt

0

h(x) =

x e (0, +o0).
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YelMda 65 amo 144.

APXH 4H> >EAIAAX

1
No amodeiEete 6L J e [f (t) + F(t)]dt=F(1)
0

Movdaodec 6

Na amodetEete oOtL m ovvaptnom h eivar yvnoimwg
gOivovoa oto ditdotnua (0, +0).

Movdaodec 8
Av h(1)=2, 1dte:
i. No anodeifete 61 j: f(t) o|t<2j02 t(t)dt

Movdaodeg 6
ii. No amodeiEete oT1L Iol F(t)dt:%F(l)

Movdaodeg 5

OAHT'IEX I'TA TOYX EEETAZOMENOYX

210 1e10ddL0  va  yodyete ulOvOo TO  TQOXUTUQRTLRA
(nuepounvia, =notevbBvvomn, eEetalduevo wdadbnua). Na nnv
avTLypaYete ta Ofuata 01O TETEAOLO.

No vyodayete TO OVOUATEM®OVVUO O0C O0T0 TAVW wEQOg TwV
PWTOAVTLYQApmV, auéomc uéiig cag mtapadobovv. Kaprd adiin
ONUELWOTN OEV EMLTOETETAL VO YQAYETE.

Katd tqv amoxwonof ocog va mooadwoete wali ue to 1e1pddLo
ZOL TOL QOTOAVTIYQOQA.

No aTavINoeETe 0TO TETEAOLO 0ag o€ 0Aa ta Oépuata.

Noa yodyete TIC AmAVTINOELS 00C UWOVO Ue UTAE | u6vo ue pavpo
OTVAGS. Mmopeite va XOoMOLULOTOLNOETE WOAUPL uévo yra oyédia,
draypoduuato xotL TivVareg.

Kabe amdvinomn emiotnUOVIXA TEXUNQOLOUEVT ECVAL ATOOERTY.
Avdorera eEétaong toewg (3) dpec uetd TN dSravoun TOV
PWTOAVTLYQAQMV.

Xpovog dvvatig amoydonong: wetd T 10.00" mowuivy.

KAAH EHNITYXIA

TEAOX MHNYMATOX

TEAOX 4H> ATIO 4 SEAIAEZ www.dinamiko.edu.gr




YeAido 66 and 144.
APXH 1H> YEAIAAX

AMIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIOY 'ENIKOY AYKEIOY KAI TIANEAAAAIKEX
EZEETAXEIX I'" TAEHX EITAA (OMAAA B)
TETAPTH 20 MATIOY 2009
EEETAZOMENO MAOGHMA: MAGHMATIKA
OETIKHYX KAI TEXNOAOTIKHX KATEYOYNIHX
LYNOAO ZEAIAQN: IENTE (5)

®EMA 1°

A. 'Eotw uia ovvdptnon f oprouévn o€ €va dtaotnua A. Av 1
f elvar ovveyne oto A xat yio »d0e eocwTteEQL®O onueio x
Tov A woyvel f'(x)=0, va amodeiEete dtL n f elvar otabepi

o€ 6A0 TO dLaoTnua A.
Movadeg 10

B. II6ote wia ovvdptnon f Aéyetalr mapaywyiowun oe €va
ONUELO Xy TOV mEdiOV 0QLOUOV TNG;

Movadeg 5

I'' No yaoaxtnoioete TIC TOOTAOELS 7OV axoAovBouv,
yodpovtac o010 TeETPAOL0 oag OimAa oto yoduua mov
avTLoTtoLxel o0 xdBe mopotaon tn AéEn Xwoto, av 1
rootaon eivar owotn, 71 AdBog, av n mpoTOOoNn EIVAL
AavOaouévn.

a. AV zy, z; etvar uryadinot apltbuol, téte LOYVEL
2125| =21 |2,]
Movaodeg 2

B. Mia ovvdaptnon f ue medio opLouov A Aéue STl
mopovoldler (0Axd) €AAYLOTO OTO0 XgeA, JOTav
f(x)=f(xy) yia »a0e xcA

Movaodeg 2
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Yeatido 67 and 144.
APXH 2H> YEAIAAX

cLVvx —1 B

v. lim 1

x—0 X

Movadeg 2

0. KaBe ovvdptnon f ovveync oe éva onueio tTov medlov
0QLOUOV TNC E€IVOL %Ol TOQAYWYLOLUWM OTO OMNUElo
avTo.

Movadeg 2

€. Av uta ovvaptnon f eivar ovveyxng oe éva oLaoTnua
[a, B] nar toyxver f(x)<0 vyia »ndBe xela, B], Tote TO
eUPadSv Tov ywetov 2 mov opileTal Amxd TN YOUPLRT
napaotaon tne f, Tigc evBeiec x=a, x=f ®aL Tov dEova
XX giva

E(Q)= j 5 f(x)dx

Movadeg 2

OEMA 2°
OewpoVue Tovg uLyadirovec apLbuovc
z=(2h+1)+(2A-1)1 , LeR
A.a.Na Poeite tnv eElomon tng egvbelog maAvmw otnv omotia

Bolorovtal oL eLxOVEC TOV ULYAOLROV aQLOU®dV z, YL TLC
dLagpopec Tiuéc tov AeR

Movadeg 9

B. At tovg moapamavm  uryadxovs  aplbuovc  va

amodeiEete OTL O ULyodLndg 0QLbudg zyp=1-1 €yxer to
wixpoteQOo dvvatd uétpo.

Movdaodec 8
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YeAido 68 and 144.
APXH 3H> YEAIAAX

B. Noa fopeBovv or uiryadixot oaplBuol w oL omotol
LXOVOTTOLOVY TNV €El0won

‘W‘Z +w—12=2z,

omov z, O uLyadwrdc opludc mov avagépetal OTO
TOOMNYOVUEVO EQWTNUC.
Movdaodec 8

OEMA 3°
Ailvetar n cvvapTnom

f(x) =a” - In(x+1), X >—1,
omov a > 0kot o #1

A. Avioyver f(x)>1 yia naBe x>—1, va amodeiEete dTL a=e

Movdaodec 8
B. T'wa a=e,

a. va amodetEete dtL  ovvaptnon f elval vveTy.

Movdaodeg 5

B. va amodeiEete StL M ovvdpinon f eivar yvnoimg
gpOivovoa oto dtdotnua (-1, 0] »ar yvnoiwg avEovoa
oto dtdotnua [0, + )

Movdaodec 6

v. av P,y e(=1,0uU(0,+x), vo. amodetEete 6TL N €Elowon

f®-1 t-1_,

x—1 X—2

€yeL TovAdyLoTOoV wio piCa oto (1, 2)
Movdaodec 6
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YeAido 69 and 144.
APXH 4H> YEAIAAX

®OEMA 4°

‘Eotw f uta ovveync ovvaptnom oto ditdotnua [0, 2] yia tnv
omola LoyveL

ji(t ~2)f(t)dt=0

OpiCovue TIC CVVAQTNOELCS

H(x) = ':tf(t)dt, x €[0, 2],
H&) _ j f(t)dt+3,  xe(0, 2]
X 0
G(x) =1
/ 2
L t—>0 t

a. Na amodetEete 611 nn ovvaptnon G elvalr ocvveyne oTo
ditdotnua [0, 2].

Movdadeg 5

B. No amodeiEete otL  ovvdptnon G eivalr ToQaywyloun
oto dtdotnua (0, 2) nor 6Tl LoyUEL

H(x)

s
X2

G'(x)=- 0<x<2

Movdaodec 6

v. No amodei€ete 611 vrdpyer €vac apbudc ae(0, 2) téroroc
wote vo Loyver H(a)=0.

Movdaodeg 7

0. Na amodeiEete 611 vrrdpyel évog aptbudc (0, o) tétoloc
WOTE VA LOYVEL

o I (ft f(t)dt = &2 _[ : f(t)dt

Movadeg 7
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Yelda 70 amo 144.

APXH SHY SEAIAAX

OAHT'IEX I'TA TOYX EEETAZOMENOYX

2TO0 TETPAOL0 Vo YoAYeTe UOVOV TO TOOXUATUQARTLRA
(nuepounvia, =notevbvvon, e€eraldouevo udbnua). Na
unv avrrypodayete ta Bépata 0to TETEAOLO.

Na yodyYete TO OVOULTEMDOVVIULO OOC OTO TAVW UWEQOC TV
POTOAVILYQApwY, auéowc WwWohlg oac moapadobovv.
Koptd aAAn onueimoon 0ev eMLTOETETAL VO YOAYPETE.
Katd tnv amoywonon ococ va maQadwoete uall we to
TETOAOLO XUl TA POTOAVTIYOAUPA.

No amavTioeTe 0T0 TETEAOLO 00¢ 0 OAa ta OEuata.

No yoAWETE TIC ATAVINOELS OOC NOVOY NE UWITAE | povEO
OTUVAO Orapxelag ®aL pnovov aveEiTnAng neddvne.

KaBe amdavinomn emotnuovixd TexunolLouévny eival
ATOOERTN.

Arvdorero eEétaonc: toelg (3) woec uetd ™ dravounq tTwv
PWTOAVILYQAPWYV.

Xpo6vog dvvatic amoywonone: 10.00 m.u.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOX 5SHY ATIO 5 ZEAIAEZ www.dinamiko.edu.gr




Yeatdo 71 and 144.
APXH 1H> YEAIAAX

EITANAAHIITIKEX AITIOAYTHPIEX
EEETAXEIX I TAEHX
HMEPHXIOY I'ENIKOY AYKEIOY
IHEMIITH 9 IOYAIOY 2009
EEETAZOMENO MAOHMA: MAOGHMATIKA
OETIKHX KAI TEXNOAOTI'IKHX KATEY®OYNXHX
LYNOAO XEAIAQN: IIENTE (5)

®EMA 1°

A. “EBotw n ovvdotnon f(x) =+/x. Na anodeiEete Stu n f
gelvatl mapaywyiown octo (0, +0) nat toyveL:

1

f'(x)=—+

RN
Movadec 9
B. ‘Eotw wia ovvaptnon f xav x, €éva onueio tov mediov
opLonov tne. IIote Ba Aéne ot n f elval ovveyng 0To X, ;
Movadec 6
I. No yaoaxTtnoioete TIC TEOTAOCEL TOU axoAovBovv,

YOoaAQovVTaE OTO TETQAOLO oag OimAa OTO YQoduuo mTOU
avTioToLYel o0 xadBe mootaon tn AEEn Xwoto, av n
TootTaon egivar owotn, 1 AdBog, av n mootaon eival
AavOoaouévn.

a. Av z etvar €vac uryadrog apbudc téte yioo xdbe Betind
’ ’ v — v
a%n€QULo vV LoYVEL (Z ) = ( z )

Movadeg 2

B. H ovvaptnon f eivar 1-1, av xar uwévo av naOe
opLCovTia gvbeia TEUWVEL TN YOO PLXT TAQACTAON TNG
f to moAv o€ €éva onueto.

Movadeg 2
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Yeatdo 72 and 144.
APXH 2H> YEAIAAX

v. Av lim f(x) = 0 o f(x) < 0 xovTd 010 X, TOTE
X—X,

Movadeg 2

6. 'Eotw m ovvdptnon f(x) = epx. H ovvaptnon f eivol
nopaymytowun oto R = R—{ X‘ ovvx =0 } nOLL LOYVEL

1

GDV2X

f'(x)=—

Movadeg 2

e. T'na =nabe ovvaptnon f, mapaywyiown oe Eva
draotTnua A, LoyveL

jf’(x)dx - f(x) + ¢, xeA

OOV C ELVAL ULO TEAYUATLRN OTOOEQA.

Movadeg 2

OEMA 2°
Oewpovue TOVC ULyadLxove aplbuovc z YL TOVC Omoiovg
LOYVEL:

(2-i)z+(2+i)z-8=0

o. Na Poeite T0ov vewUeTpnd TOMO TOV EWXOVOYV TWOV
wLyadLrdv aplbu®y z = X+yi 0oL OTOLOL LXOAVOTOLOUVYV TNV
napamdvm eElomon.

Movadeg 10
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Yeatdo 73 and 144.
APXH 3H> YEAIAAX

B. Na Poelte Tov povadind moaypnatind oQlOud z, ®raL Tov
wovadxd @avtactird oQLiud z, oL 0mOoloL LRAVOTOLOVV
TNV Tapamdvw eElomwon.

Movdaodec 8

v. T tovg aplBnovs z;, z, mov Pe€Onrav 0t1o mTEONYOUUEVO
e e / 2 2
godTnuo vo anodelEete 6T [z +2, |  +|z; —2, | =40

Movdaodeg 7

OEMA 3°
Ailvetal n ovvapTnon
f(x) = In[(A+1)x*+x+1] — In(x+2), x > —1

Omov A €vac moayuaTi®oc aplluog ue A>—1

A. Na mpoodiopioete TNV TIUN TOV A, OOTE VA VAAQYEL TO

6pto lim f(x) nouv va eival mpayuatindc apLbudc.
X —>+00

Movadeg 5
B. 'Eotw 6t A = -1

a. No peletioete wg mEog TN uovotovia tn ovvdptnon f
noL vo PoelTE TO OVVOAO TLUOV TNC.
Movadeg 10

B. Noa Boeite TIc AOCVUTTOTES TNG YOOUPLLNIC TAQAOTACNS TNG
ovvdptnong f
Movadeg 6
v. No amodeiEete 1L M eElomwon f(x) + o = 0 €yet
wovadixny Avon yia xabe mpoayuatind aplbud o ue
a0

Movadeg 4
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Yeaido 74 and 144.
APXH 4H> YEAIAAX

®OEMA 4°

Alvetalr nia ovvaptnon f: [O,2]—> R n omota eivalr dvo qopég

TOQAYMYIOLUN ROl LXAVOTOLEL TLC OVVONKREC
f"(x)—4f'(x)+4f(x)=kxe?*, 0<x<2
£'(0)=2£(0), f'(2) =2 f(2)+12¢* (1) = e?

omov k évac mpayuatindc aplludc.

a. Na amodeiEete 611 M cvvapTNOY
g(x) = 3x°— f(X)_sz(X) , 0<x<2
e

LYavomolel T vroBéoelc Ttov Bewpnuatog tov Rolle
oto ditaotnua [0,2].

Movadodec 4
B. No amodeiEete 611 vrtdopyer £€(0,2) TétoL0, DOTE VO
LOYVEL
f'(€)+4£(&) = 6 & > + 4f'(€)
Movdaodec 6
Y. Na amodei€ete 611 k = 6 ®nat dtL toyver g(x) = 0 yia
®a0e xe [0,2].
Movdodec 6
0. Na arode(Eete 611 f(x)=x"e2*, 0<x<2
Movdaodeg 5
€. Na vrtohloyioete To ohoxANoOUO
2
[ £ 4x
1 x2
Movadodec 4
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Yeatdo 75 and 144.
APXH SHY SEAIAAX

OAHTI'IEX I'TA TOYX EEETAZOMENOYX

2TO0 TETPAOL0 Vo YOoAYeTe UOVOV TO TOOXUATUQARTLRA
(nuepounvia, =notevbvvon, e€eraldouevo ndbnua). Na
unv avrrypdyete to 0épata 0to TETEAOLO.

Na yoAYete TO OVOULTEMWOVVIUO OOC OTO TAVW UWEQOC TV
POTOAVILYQApwY, auéowc Wwohlg oac mapadoBouvv.
Koptd aAAn onueimoon 0ev eMLTOETETAL VO YOAYPETE.
Katd tnv amoywonon ocoac va wapadwoete uall ue to
TETOAOLO XL TA POWTOAVTIYOOAQPA.

No amraviioete 010 TETEAOL0 oag o€ 0Aa ta Oéuata. Na
un yonowomonoel To utAueTE€ UAALO TOV TETPAOIOV.

Na yoaWPeTe TIC ATAVINOELS OOC HOVOY NE UTAE | RAVQO
oTVAO OLoQzeiag xar povov oaveEitnAng peldavne.
Mmopeite va yonowomolNoete HWOAVPAL uoévo yia oxédia,
OLaYOAUUATO XOL TIVAREC.

KaBe amdvinomn emotnuovixd tTexunolouévny eivat
ATOOERTN.

Arvdorero eEétaonc: toelc (3) doec uetd ™ dravounq tTwv
PWTOAVILYQAPWYV.

Xpo6vog dvvatic amoywonone: 10.00 m.u.

KAAH EIIITYXIA

TEAOX MHNYMATOX
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YeAido 76 and 144.
APXH 1H> YEAIAAX

AMIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIOY 'ENIKOY AYKEIOY KAI TIANEAAAAIKEX
EZEETAXEIX I'" TAEHX EITIAA (OMAAA B)
TETAPTH 19 MATIOY 2010
EEETAZOMENO MAOGHMA: MAGHMATIKA
OETIKHYX KAI TEXNOAOTIKHX KATEYOYNXIHX
YYNOAO ZEAIAQN: TEXZXEPIX (4)

OEMA A
Al. 'Eotow f pia ovvaptnon optouévny oe €éva otdotnua A. Av
F elvalr uia mapdyovoa tne f oto A, 10te va amodeiete
ot
e OMAEC OL OUVAQTNOELS TNS LOQPNC
G(x)=F(x)+c, ceR
elvar mapdyovoec tne f oto A »au

e xd&Be AAAn mapdyovoa G tng f oto A malpver 11
noee1
G(x)=F(x)+c, ceR

Movdaodec 6
A2. TI6ote n evBela x=x7 AEyeTal RATAXOQVPY ALOVUTTOTN TNG
YOOPLXNG TOQAOTAONS ULag ovvaptnong £ ;

Movaodec 4

A3. ‘Eotw ura ovvaptnon f ovveyne oe €va didotnua A %ot

napaymyiowun oto eomwteQL®O Tov A. IIdte Aéue StL m f
OTOEPEL TO XOLAQ TEOC TA RATW N ELVAL XOTAN OTO A;

Movdodeg 5

Ad. No xopoaxtnoiOete TIC AOOTAOEL MOV axoAovOouv,

YOAQOVTAS OTO TETPAOLO Oac OimAa OTO YOAuUUO TOU

avTLoTOLXEL 0t ndbe mootaon tn AéEn Xwoto, av n

mootaon eivar owoty, 1 AdBog, av n mootaon Eivol
AavBaouévn.

a) H dravvopatiny axtiva tng dLagpods TmV ULyaoLxmV
aplBudv a+pfi roar y+0i elvar n dragpopd TOV
OLOVUVOUATIXDV AXTIVOYV TOVC.
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Yeatdo 77 and 144.
APXH 2H> YEAIAAX

B) 'Eotw ovvaptnon f ovveyne oe €va dtdotnua A %l
rToapaywyiowun oto somwteprd tov A. Av n f elval
yvnoimec avEovoa oto A, 101e N TAQPAYWYOSC TS OV
elval VTOYPEMTIXA OETIXY OTO ECWTEQLRO TOV A.

v) Av uia ovvdptnon f eivar yvnotowc gBivovoa xal
ovveyne oe €va avowrtd dwdotnua (o,f), TOTE TO
oUVOAO TLU®OV TNSG OT0 dLdoTnua avtd eivar To
dStdotnua (A,B),

orov A = lim f(x) oo B= lim f(x)
X—>a" X—>B"

0) (ovvx)’=nux, xcR

g) Av lim f(x)<0, 1dte f(x)<0 ®ovtd o010 X|
X—X,

Movaodec 10
®OEMA B

2
Atvetar n eElomon  z+—=2 o6mov zeC pne z#0
z

B1l. Noa Poeite tic 0ilec z; »atL z, TnC eElomonc.
Movaodeg 7
B2. Noa amodeiEete OTL

L2010 ;2010 _

Movdaodec 6
B3. Av yia tovg uityadinovc aptbuovec w LoyveL
‘W_4+3i‘:‘21—22‘

10TE VO PoelTE TO YEWMUETOLRO TOTO TWV EXOVOV TOV W
01O ULyadixo emimedo.

Movdaodeg 7
B4. Tiwo tovg uryadixoveg apbuovc w tov epwtiuatoc B3, va
amooeiEete OTL 3S‘W‘S7

Movdaodeg 5
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Yeatdo 78 and 144.
APXH 3H> YEAIAAX

OEMAT

Alvetol 1 ovvdotnon f(x)=2x+In(x*+1), xeR
I'l. Na ueheTjoeTe WC TEOC TN wovotovia T ovvadptnon f.

Movadeg 5
I'2. Noa Avoete tnv eElowon:

2x? - 3x +2)= 111{(3X -2y H}

X4+1

Movdaodeg 7
I'3. Noa amodetEete 6t n f €xeL dVo onuela rvaumneg xat 6TL oL
EQPATTOUEVES TNS YOO PLXNC mapdoTtaons TS f ota onueia
ROUTNG TNG TEUWVOVTOL OE ONUELO Tov dEova Y .
Movdodec 6
I'4. No vroAloyioete 1o ohoxANpowUQ
1
I= jxf(x)dx
-1
Movdaodeg 7
OEMA A

Alvetalr n ovveync ovvaptnon f: R>R n omoia yia ®vd0e xeR
LXOLVOTTOLEL TLC OYEOELC:

f(x)#x
X
f(x)—x =3+
(x) J‘f(t)—t
0
Al. No amodeiEete 611 n f elvar mwapaymyiowun oto R ue
TAQAYWYO
f'(x)= ) , xeR
f(x)—x

Movdodeg 5

A2. No amodei€ete St 1 ouvvdptinon g(X)=(f(X))2—2Xf(X),
xeR, elval otaBep.

Movaodeg 7
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Yeatdo 79 and 144.
APXH 4H> YEAIAAX

A3. No amodeiEete OTL

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

Movdaodec 6
A4. No omodeiEete OTL
x+1 X+2
jf(t)dt < jf(t)dt, via #G0e xeR
X x+1
Movaodeg 7

OAHT'IEX I'TA TOYX EEETAZOMENOYX

1. 210 71€10GO0LO0 VO YOAWYETE UOVOV TO TOOXAUTAQUTLXG
(nuepounvia, »oatevbBvvomn, eEetaldusvo uadnua). Na
unv aviiypdyete ta Béuata oto TETPAdLO.

2. Na YyOoQAWYETE TO OVOUATETDVUUO OOC OTO TAV®W UWEQOC TWV

POTOAVILYQApwY, auéowc Wwohlg oac moapadoBbouvv.

Kantd aAAn onuetoon 0ev eXLTQETETAL VA YOOPETE.

Katd tnv amoywonon ococ va mapadwoete uall ue to

TETOAOLO XAl TA POWTOAVTIYQUPA.

No amavtioeTte 010 TETEAOLO 00¢c 0 0Aa Tta Ofuata.

4. No YyOAYETE TIC ATAVINOCELS OOC HOVOY NE UWITAE 1) HOvoV
LE navVEo OTUVAO OLapxeiag 2oL uovov aveEitning
nerdvne.

5. K&Be oamdvinon EeXLOTNUOVIXRA TEXUMNQOLOUEVN Elval

ATOOERTN.

Noa umn YoNoLWOTOLNOETE YAQTL WLALUWETOE.

7. AvGorero eE€taong toeig (3) doec uetd TN dravoun TwV
POTOAVTLYQAQPMV.

8. Xpovocg dvvatig amoywonons: 10.00 m.u.

et

.°\

KAAH EINITYXIA

TEAOX MHNYMATOX
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Yeatdo 80 and 144.
APXH 1H> YEAIAAX

EITANAAHIITIKEX AITIOAYTHPIEX EEETAXEIX
I'" TAEHX HMEPHXIOY I'ENIKOY AYKEIOY
TETAPTH 7 IOYAIOY 2010
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHXY KAI TEXNOAOTIKHX KATEYOYNXHX
LYNOAO XEAIAQN: IIENTE (5)

OEMA A

Al. No amodei€ete dtL 1 ovvdptnon f(x)

nux, xeR, elvau

nopoaywyiowwn oto R »nat toyver (nux) = ovvx

Movdaodec 8

A2. T16te Aéue 611 o ovvaptnon f eivalr moapaywyiowuwn oe
Eva ®AeLoTo dtaotnua [a,B] Tov mediov opLonuov TN

Movadodec 4

A3. T16te Aéue StL ura ovvaptnon f ue medio opiLouov A
nopovoLdlel 010 xpeA (0And) néyioto, to f(xy);

Movadeg 3

Ad. No xopoaxtnoiOete TIC JOOTAOEL MOV ax0oAovOouv,
YOAQOVTAS OTO TETPAOLO Oac OimAa OTO YOAUUO TOU
aVvVTLOTOLXEL O ndbe mootaon 1n AéEn Xwoto, av n
Tootaon eivar owoty, 1 Ad@og, av 1 mpootaon eival
AavBaouévn.

a) Av f(x) = a*, a >0, tdte LoyUEL (ocx) = xa*!
B) Av optCovtar ov ovvapthoelg fog nat gof, TOTE

navtote LoYVeL fog = gof

) Av lim £(x) =+ % —co, té1e lim —— =
X=X, x—)xof(X)

TEAOX 1HY ATIO 5 ZEAIAEZ www.dinamiko.edu.gr




Yeatdo 81 and 144.
APXH 2H> YEAIAAX

0) Av nwwa ovvédptnon f eivar ovvexyng oto %AELOTO

draotnuo [a,p] »ar woyver f(x)>0 yia xabe xe[a,p],

p
T jf(x)dx >0
o

. ) 2 —
g) Ta x60e zeC woylel |z = z-z

Movaodeg 10

OEMA B

‘Eotw 611 oL uryadwrol aprbuol z4, z, elvar o ptlec eElomong
0evTépov PaBuov ue TEAYUATIROVE CVVTEAECOTES YLOL TLS OTOLEC
LoYvouv

Z{+Zr= -2 N0V Z{-Zr =5
B1l. Noa Poeite Tovg uryadinovc aplbuove z4, z,
Movadeg 5
B2. Av yia tovg utyadixovc aplBuovg w LoyveL n oxéon
2 2 2
‘W—Zl‘ +‘W—Zz‘ = ‘21—22‘

v otoOelEeTe OTL O YEMUETOLROC TOTOC TMV ELXOVOV
TOV W 01O uLyodwro emimedo eival o wOxhog e eElomon
(x+1)*+y*=4
Movdaodec 8
B3. Amd tovg uryadirovg aptbuovec w tov epmtiuatoc B2 va

Boeite exelvovg yia TOVC OTO(OVC LOYVEL

2 -Re(w) + Im(w) =0
Movdaodec 6
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Yeaido 82 and 144.
APXH 3H> YEAIAAX

B4. Av w;, w, givar OV0 amd TOovc ULyadiLxovc w TOU

gowtipatos B2 ue v WSdmtmra  |(wi—wy[=4, va
amodelEete GTL [Wy +w,y| =2

Movadeg 6

OEMA T

Atvetor m ovvdptnon f(x) = (x-2)Inx + x - 3, x> 0

I'l. Noa Poeite TIC AOVUTTOTES TNS YOUPLRNG TAQACTOUONS TNG
ovvaptnong f

Movdadeg 5

I'2. Noa amodeiEete 6tL  ovvdptnon f elval yvnoiwg pBivovoa oto
draotnua (0,1] nat yvnoilwe av€ovoa oto didotnua [1, +0)

Movadeg 5

I'3. No amodei€ete dtL 1 eElowon f(x) = 0 €yer V0 axnpLfde
Oetixéc pilec.
Movdaodec 6

I'd. Av xq, X, elval ot ptCec Tov epwtiuatoc I'3 ue x; < X,, va
amodelEete dtL vdyel novadwds apbudc Ee(x;, x,) T€TOLOC,
wote  §-1°(§) - £(§) = 0
®OoL OTL 1 EQPOATTOUEVN TNS YOOUPLENG TAQAOTAONS TNG
ovvdptnonc f oto onueto M(&,f(&)) OLépyeTal amd TNV
oYM TWV AESVMV.

Movaodec 9
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YeAido 83 and 144.
APXH 4H> YEAIAAX

OEMA A
‘Eotw ovvdptnon f: R—>R n omoia elvar moapaymyiowun zot

7voth 010 R nue £f(0) = 1 nar £7(0) = 0

Al. Noa amodelEete 611 f(x) = 1 yia #a0e xeR

Movadodec 4
1
X- j F(xt)dt+x>
A2. Na anodeiete tv lim — 3 = +00
x—0 X
nu
Movdaodeg 6
Av emimAéov divetal 411
£(x) + 2x = 2x-(f(x)+ x*), xeR, T6Te:
A3. Na amodeiEete o011
f(x) = X’ x%, xeR
Movdaodec 8

Ad4. No UeAETNOETE WC TOOC TN LOVOTOVIO TN CLVVAQTNON

X+2

h(x) = jf(t)dt x20

®ol va AVoete oto R tnv aviowon

x?+2x+3 4
j £(t)dt + j £(t)dt < 0
x2+2x+1 6

Movaodeg 7
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YelMda 84 amo 144.

APXH SHY SEAIAAX

OAHTI'IEX I'TA TOYX EEETAZOMENOYX

2TO0 TETPAOL0 Vva YoAYete UOVOV TO TOOXUATUQARTLRA
(nuepounvia, =notevbvvon, e€eraldouevo udbnua). Na
unv avrryodayete ta Bépata 0to TETEAOLO.

Na yoAyYete TO OVOULTEMDOVVIULO OOC OTO TAVW UWEQOC TV
POTOAVILYQApwY, auéowc WwWohlg oac mapadoBovv.
Koptd adAAn onueioon 0ev eMLTOETETAL VO YOAPETE.
Katd tnv amoywonon ococ va TaQadwoete uall we to
TETOAOLO XUl TA POTOAVTIYOUPQ.

No amavtioeTte 0T0 TETEAOLO 00¢ 0 OAa Tta Ofuata.

Noa yoaPeTe TIC ATAVINOELS OOC HOVOY NE UWITAE 1) pOvov
LE NAVEO OTUVAO OLapxeiag zar uovov aveEitning
neAdvne.

Ké&aBe oamdédvinon emwotnuovixd Texunolouévny eival
aATOOERTN.

No umn ¥oNoLWOTOLNOETE YAQTE WLALUWETOE.

Arvdorero eEétaonc: toelc (3) woec uetd t dravounq tTwv
POWTOAVTLYQAQPMV.

Xpo6vog dvvatine amoywonone: 09.30 m.u.

KAAH EHNITYXIA

TEAOX MHNYMATOX
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YeMda 85 amo 144.

APXH 1HS SEAIAAS - T HMEPHXIQN

IIANEAAHNIEYX EEETAXEIX I'”" TAZHX
HMEPHZXIIOY F'ENIKOY AYKEIOY KAI EITAA
(OMAAA B)

AEYTEPA 16 MAIOY 2011
EEETAZOMENO MAOGHMA: MAGHMATIKA

OETIKHX KAI TEXNOAOTI'IKHX KATEY®OYNXHX

LYNOAO XEAIAQN: TEXXEPIX (4)

OEMA A

Al.

A2.

A3.

‘Eotw uira cvvdotnon f oprouévn oe €va otdotnua A %ol

Xg €va eomTeEQLXO onueio tov A. Av n f mapovoldlel
TOMIXO AXQPOTATO OTO Xy %Ol E€(VOL TOQAYWYLOLUN OTO
onueio avtd, va amodeiete dtL: f'(xy) = 0

Movadec 10

Alvetar ovvaptnon f opiwouévn oto R. I1édte n evBeia
y=AX+p A€yeTOl AOVUTTOTN TNSG YOOUPLXNG TAQACTAUONG
¢ f oto +o0;

Movdaodeg 5
No yaoaxtnoioete TIC JTOOTAOCEL mOU axoiovBouvv,
YOAQOVTAS OTO TETOAOLO o00c OimAa OTO YQAUUO TOU
avTLOoTOoLYEL O xdOe mootaon tn AEEn Xwoto, av 1
mootaon eivar owoth, 1 Ad@og, av n mooTOon Eival
AavOoouévn.

o) Tia xG0e pyadixd apdud z = 0 opitovue z°=1

B) Mia ovvdoptnon f:A—R Aéyetalr ovvdptnon 1-1, dtav
YLOL OTOLAONTOTE X{,Xo, €A LOYUEL 1 OUVVETOAYWOYN:

oV X #X,, 10te f(Xx;) # f(X,)

1

01)V2X

v) Ta #d0e xeR =R-{x|ovvx=0} toyveL: (gpx) =—

0) Ioyvel dti: lim MHX
X—>4+0 X
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Yelda 86 amo 144.

APXH 2HS SEAIAAS - T HMEPHXIQN

e) O yoagprnéc mapaotdoelc C nat C” twv OVVOQTNOEWY
f xau f! elivar ovppetonéc wec mpoc v evbelo y=x
mov diyotouet Tic yoviec xOy natr x'Oy’.

Movadec 10

®OEMA B
‘Eotw oL uryadixol apiBuot z ot w ue z#31, oL omotiol
LXOVOTTOLOVYV TLS OYEOELC:

1
z—31

‘ z—31 ‘+‘ z+ 31 ‘22 wot W=z-31+

B1l. Na popeite T0ovV YeWUETPLXO TOTO TWV EMOVOV TV
uLyoditnmwv aplduwyv z

Movadeg 7

1

B2. No amodeiEete dtv z+31= :
z—31

Movadec 4

B3. Na amodeiEete 6TL 0 W €ival Toayuwatirdc aplbudg xat
otL —2<w<2

Movadec 8
B4. No amodeiEete oL ‘ Z—W ‘z‘ V4 ‘

Movadec 6

OEMAT

Atvetar m ovvaptnon f : R—>R, dVo @opéc mapaymyiowun oto
R, ue f’(0)=f(0):0, N omoia wavomolel Tty oyéon:

e (f'(x) +f"(x) —1)=f'(x) + xf"(x)

vio »dBe x €R.
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Yelda 87 amo 144.

APXH 3HS SEAIAAS - T HMEPHXIQN

I'l. Na amodei€ete dti: f(x)=In(e* —x), xR

Movdodec 8
I'2. No peletnoete 1 ovvdptnon f wg mpog T wovotovia %ot
TO AXQOTATO.

Movdaodeg 3
I'3. Noa amodeiEete StL m yoagurn mapdotaon tng f €yel
axQLpOc 0Vo onuela ®ROUTNC.

Movdaodeg 7
I'4. No amodeiEete 611 1 e€lomwon In(e® —x) = ovvx £yeL

axoBdec wic AMion oto ddotnua (o,gj
Movadeg 7

OEMA A

Alvovtar ouv ovveyeic ovvaptioelc f, g : R—>R, oL omolieg yia
7a0e xeR ravomoLovVv TLC OYEOELC:

i) f(x)>0 »or g(x)>0

i) 1-f(x) ‘_JX et
e2X 7 g(X + t)

dt

1-g(x)

-X eZt
iii) g _ j dt
X Tx+y

Al. No oamodeiEete OtTL oL ovvaptioelc f xaL g elval
nopaymylowwec 0to R now o1 f(x) = g(x) yio vG0e x eR.

Movadec 9
A2. No amodeiEete OTUL:
f(x) = e*, xeR
Movadec 4
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Yelda 88 amo 144.

APXH 4H3 SEAIAAS - T HMEPHXIQN

Inf(x)

A3. Noa vroAloyioete to dpto: lim
x—>0 f(lj
X
Movdaodeg 5
A4. Na vmohoyicete 7T10 eufaddov TOovV YwEiov mWOV

et

S

meQLrAeleTal  amd TN YoOo®@L®Y  TwOaQAoTOOM  TNG
oVvVAQTNONC

F(x) = jf(tz)dt
1

Tovg Aoveg X'x nat y'y rot tnv gvbeia ue eEtomon x=1.
Movaodeg 7

OAHTIEY (yia Ttovg eEetaloué€vovg)

. 210 1eTPGdL0 va yodyete uévo ta mpoxatapxTtird (nuepounvia,

eEetalduevo udOnua). No pnv aviiyeodyete to Ofpata 01O

TETOAOLO.
No vypodyete TO OVOUATET®OVUUO 0O0C OT0 TAVEO UEQPOS TWV
PWTOAVTLYQAPWYV auéomws UOALS oo mapadobovv. Aev emiTp€meTal

va _yodWyete ®ould dAAAn onuetmwon. Katd tnv amoywonon ocog va
nopadwoete wolli ue To TeTPddLO ®aL TA POTOAVIiyoQ®O.

No armoavtnoete 010 TETEAO16 dog o OAha ta Béuata.

No yoayYeTe TIC ATAVINOELS OOC HOVO UE UTAE 1] HOVO UE LavEO
OTVAG. Mmopeite vo YONOLWOTOLHOETE NOAVPL wovo yia oyxédia,
drayodupuoato %ol TIVARES.

No umn XYOoMOLWOTOLNOETE YAUOTL WLALUETQE.

Kabe amdvinon emiotnUovirG TEXUNQLOUEVN ELVAL ATOdERTY.
Arvdonera eEétaong toeig (3) doec uetd TN dravoun TWV
PWTOAVTLYQAPMYV.

Xpovog dvvatig amoywenong: 10.00 w.u.

KAAH EIIITYXIA

TEAOX MHNYMATOX
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Yelda 89 amo 144.

APXH 1HS SEAIAAS - T HMEPHXIQN

EITANAAHIITIKEX ITANEAAHNIEYX EEETAXEIX
I'" TAZEHX HMEPHXIOY I'ENIKOY AYKEIOY
AEYTEPA 6 IOYNIOY 2011
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHXY KAI TEXNOAOTI'TKHX KATEYOYNXHX
LXYNOAO XEATAQN: IIENTE (5)

OEMA A

Al. No oamodeiEete St n  ovvdaptmon  f(x)=ovvx  eivou
napaymwyiowun oto R xzar yia xnaBe xeR  woyvel
(Ovvx)'= —nux

Movdaodeg 10

A2. ‘Eotw uta ovvédotnon f, optouévn oe éva diaotnua A. Na
OLOATVTWOETE TOV O0QLOUO TNG OPYLXNS OVVAQTNONS M
napdyovoac tne f oto A.

Movdadeg 5

A3. Na yoapoaxtnoicete TI TOOTAOELS mOU axoAovBouv,
YOAQOVTAS OTO TETPAOLO oac SimAa OTO YOoAuUUO TOU
avtiotolxel o xdbe mootaon tn AéEn Xwoto, av 71
Tootaon eivar owoty, N Ad@og, av 1 mpootaon eival
AavOBaouévn.

a) Na vaBe piyadnd apBud z=a+pi, a,feR 1oyvetl
z—z=2p

B) Mia ovvdotnon f ue medlo optouoV A Ba Aéue OTL
ToEovoLdlel 0to XgeA (ohnd) nuéyroto to f(xg), dtav
f(x) < f(xp) yia ndbe xecA

v) Av niwa ovvaptnon f elvar yvnotmec novétovn oe €va

draotnua A, téte eivar xat 1-1 oto didoTnua avto.
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Yelda 90 amo 144.

APXH 2HS SEAIAAS - T HMEPHXIQN

0) Av lim f(x)=0 xnar f(x)>0 xnovtd ot1O0 X[ 7TOTE
XX,

lim =+ 00
x—)xof(X)

e) Kd&bBe ovvadotnon f mwov elvalr ocvveyxyne oe €va onueio
Xg TOV TEOIOV 0QLOUOV TNS ELVAL ROL TOQAYWYIOLUN
OTO ONUELO AVTO.

Movdaodeg 10

®OEMA B

Alvovtalr ou uiryadwxol aplBuol z, w, oL OTOLOL LXAVOTOLOVYV
AVTLOTOLYO TLC OYEOELC:

z—i|=1+Im(z) (1)

w(w+3i)=1(3w+i) (2)

Bl. No amodeiEete 0TL 0 YEOMUETOLXROC TOTOC TWV EWXOVWOY
TOV WLyadLxdv aolbuwyv z eivar n mapafoin ue eElocmon
2

y=x
4

Movaodeg 7

B2. No amodeiEete 0TL 0 YEOMUETOLXROC TOTOC TWV EXOVWOY
TOV WLyadLtrov aplBuwyv w eivar o ®VrAog ue ®€vtpo 1O
onueto K(0,3) xat antiva 0=2+/2.

Movaodeg 7

B3. Noa Bpeite ta onueia A »ar B tov uryadirov emimédov,
TOL OOl €LVAL ELXOVEC TOV ULYAOLROV AQLOUdY z, W UE
Z =W.

Movadeg 5

B4. No amodeiEete 611 10 10iywvo KAB elvalr opBoydvio nat
LoooxeAEC naL, 0T OVVEYELA, VO PEElTE TOV ULYAOLRO
aplBud u ue exéva 010 uLyadird emimedo To onueio A,
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YeMda 91 amo 144.

APXH 3HS SEAIAAS - T HMEPHXIQN

€T0L WOTE TO TETQATAEVQO WE HROQUPESC TO ONUElQ
K,A,A,B va eival tetpdywvo.
Movdaodec 6

OEMA T

‘Bva #vtvnté M niveltolr ®otd uiroc tne voaumvine y=vx, x>0.
‘Evac mapatnontic Poioxretar oty Oéon TII(0,1) evdg
OVOTHUOTOS OovvTeTAYUEVOY OXy %Ol TAQATNQEEL TO ARLVNTO
amd TNV 0y O, 0Twg PAlVETUL OTO TAQARATW OYNUCL.

y4 -y
A4,2
o, 7
M
0 X

Alvetal 6tL 0 pVOUOC ueTAPOANC TS TETUNUEVNS TOV XLVNTOV
via ®G0e yooviry otryun t, t>0 elvar x'(t)=16m/min

I'l. No amodetEete dTL 1 TETUNUEYN TOV KLVNTOV, YL RAOE YOOV
otwyun t, t>0 dlvetal amd tov Timo:
x(t)=16t
Movadeg 5

I'2. No amodeiEete OTL TO onuelo TS rOUTVANC U€yoL To omoio o

TOQATNONTNS £XEL OTTLXY ETAPN UE TO ®LVNTS €ival to A(4,2)

%®OL, OTN OVVEYELD, VO VTOAOYIOETE OO0 YOOVO OLOQXEL 1
OTTLXY ETOLPYN.

Movadeg 6
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Yelda 92 amo 144.

APXH 4H3 SEAIAAS - T HMEPHXIQN

I'3. Na wvmoloyicete 7t0 eufaddv tTov Ywelov K mov
oLaypdel n owtixy axtiva [IM tov mapatnenTi anxd To
onueto O ué€yotL To onueio A.

Movdaodec 6

I'4. No amodeiEete GTL VTAQYEL XOOVIXT OTLYUN toE (O,i), RATA TNV

omoio. n amdotoaon d=(ITM) tov mapatnentyi amxd 1o %Lvntd
yiveTal eAayLOTY.
Movdaodec 8

Na Bewpnoete 6tL o %1vnTtéd M 2aL o wapatnentig Il elvat
onuela Tov ovoTHuatog cvvretayuévoyv Oxy.

OEMA A
Aivetar mn ovvdpotnon f: R—>R, m omola eivar 3 @opég
rapaywyltowun xot tétoLo, WOTE:

D tim LX) = 14 £(0)

x—>0 X
ii) f7(0) < f(1)-f(0) o
iii) f"(x)#0 yia xd0e xe R

Al. Noa Poeite tnv €Elomwon TNS €PATTOUEVNS TNS YOO PLUNC
napdotaong tng ovvaptnone f oto onueto NS uE
teTunuévn xo=0.

Movdaodeg 3

A2. Noa amodeiEete 6tL y ovvdptnon f elvar »vpth oto R.
Movaddeg 5

Av gmmAéov g(x)=f(x)-x, xe R, t01e:

A3. No amodeiEete 6TL N g TAEOVOLATEL OALXO EAGYLOTO RO

va Poeite To lim nx
x—>0 Xg(x)

Movdodec 6
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Yelda 93 amo 144.

APXH 5HS SEAIAAS - T HMEPHXIQN

2
A4. No amodeiEete d11 If(x)dx >2
0

Movadeg 5

AS5. Av 10 eufaddv 1ov ywelov Q mov meEQLRAElETAL OO T
YOO@LXN TAQAOCTOON TNS OVVAQTNONS g, Tov d&ova x'x

nat Tic evleiec ue e€lodoeic x=0 nor x=1 eival E(Q)ze—%,

TOTE VO VTOAOYIOETE TO OAOXANQOOUQ
1
If(x)dx
0

naL O0TN ouvvéyelta vo oamodelEete OTL vmdpyer e (1,2)
TETOLO, WOTE

:
.[ £(t)dt =2
0

Movdaodec 6

OAHTI'TEY (yio tovg eEetalonévovg)

1. =10 te10G810 va yodpete uévo ta mpoxatapxtird (nuepounvia,
geEetaldnuevo udOnua). Na punmv avuypdwere to Oépata oOTO
TeTOAd 0.

2. Na vyodyete TO OVOUATEXOVVUO OO0 OTO TWAVW WUEQOS TWV

PWTOAVTILYQAP®WYV auéomws UWOALS oo mapadobovv. Aev emiToEmeTaL

vo_Y0O0WYeETE ®auLd AAAN onuetmwon. Katd tnv amoyxywonon oag va

TaQadwoete Ball ue To TETEAdLO XAl TA POTOAVTIYQAPOL.

No aravtioete 010 T€TdOL6 gag o 6Aa ta Oéuata.

4. No YOAWYETE TIC AMAVTINOELS OUC HOVO UE UTAE ] HOVO UE LOVQO

OTVAG. Mmopeite va YONOLUWOTOLHOETE NWOAVPBL wdvo yio oyédia,

OLAYQAUUOLTO ROL TEVAREC.

Na un xoNoLuoTOLNOETE YOO Tl WLALUETQE.

Kabe amdvtnon emitotNUoOVIXG TEXUNQLOUEVN ELVAL ATOOERTY.

7. AvGorero eE€taong Toewg (3) doec uwetd tny dravoun TV
POTOAVILYQAQPWV.

8. Xpodvog dvvatic amoywoenong: 18.00

KAAH EIIITYXIA
TEAOX MHNYMATOX

et

SO
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Yelda 94 amo 144.

APXH 1HS SEAIAAS - T HMEPHXIQN

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

AEYTEPA 28 MAIOY 2012
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHXY KAI TEXNOAOTIKHX KATEYOYNXHX
LYNOAO XEATAQN: TEXXEPIX (4)

OEMA A

Al. ‘Eoto pwwa ovvdptnon f n omoia elvar ovveyng oe €va
dtdotnua A. Av f(x) >0 oe #nGdbe comTeQG onuelo X Tov

A, 161e va amodeiEete dtL n f elvalr yvnotmwe avEovoa o€
oLlo 10 A

Movadeg 7

A2. TI6te Aéne OtL wio ovvaptnon f elvar ovveyxyng oe €va
®AeLo16 didotnua [a, B;

Movaodec 4
A3. 'Ectw ovvédotnon f ue medio oprouov A. I1ote Aéne 1L 1
f tapovoLdlel 010 Xg€EA TOMIRO UEYLOTO;
Movdadec 4
Ad4. No xopoaxtnolOete TiIS TOOTAOEL; MOV axoAovOouv,
YOAQOVTAS OTO TETPAOLO OaS OlmAa OTO YOAuUUo JTOU
avtiotolxel oe xdbe mootaon tn AéEn Xwoto, av 1
rootaon eivar owoty, N1 Ad@og, av 1 mootoon eival
AavBaouévn.

a) 210 uyadwrd emimedo or ewxdvec OVo ovivywv
uLyodinwv elvalr onueioc OVUUETOLRA ®C TEOC TOV
moayuatixo dEova

B) Mia ovvédotnon f elvar 1-1, av xatr udvo av yia xAa0e
OTOLYE(O ¥ TOV OVvVvAhov TMdY Tne N €€lowon f(x)=y

ExelL anpLpwc uio Avom wg mpog X

y) Av eivar lim f(x) =+, 167e f(x)<0 ®0VTd 670 X,
X—X,
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Yelda 95 amo 144.

APXH 2HS SEAIAAS - T HMEPHXIQN

, 1
0) (opx)' = 7 xeR—{xqux=0}
nu-x

p p
£) j f(x)g'(x)dx :[f(x)g(x)]g +jf’(x)g(x)dx, omov f',g" elva

o

ovveyelic ovvaptioelg oto [a,fB]
Movadec 10

®EMA B
OewpovVue TOVC wLyodirovc aptbuovc z roL W YLo TOVC
OTO{OVC LOYVOVYV Ol EMOUEVEC OYEOELC:

-1 +z+ 1P =4 (1)
lw—5 w| =12 (2)
Bl. No amodeiEete 0Tl 0 YEOMUETOLXROC TOMOC TWV ELXOVDY

TOV ULYodLx®dv apbudyv z 010 eximedo e€ivalr ®VRAOC UE
®EVTOO TNV QYN TOV aEovmy nal artiva o = 1

Movadec 6

B2. Av z,, z, givalr 0¥0 amd TO0VC MOQATAV®LD ULYAdLROVC
aQuORoVs z Ne [z1-2,| = V2 t6TeE, va Poelte TO |z +7,)

Movadeg 7

B3. No amodeiEete 0TL 0 YEOMUETQLXROC TOTOC TMV EXOVDY

TOV WLYOOLX®V alBuwy W 010 emimedo elval N EAAELYN

2 2

, X y 7’ ’
ue eElomon T+T=1 nOL OTN OVVEYELQL Vo POELTE TN

WEYLOTN ®OL TNV EAGAYLOTY TLUN TOV ‘w‘

Movadec 6

B4. T'ia tovg uiryadirovg aptbuove z,w mov emaAndevouvv Tig
oyéoerg (1) nor (2) va amodeiEete dtu:

1< ‘z—w‘ <4

Movadec 6
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Yelda 96 amo 144.

APXH 3HS SEAIAAS - T HMEPHXIQN
OEMAT
Atvetar n ovvdptnon f(x)=(x-1) /nx-1, x>0

I'l. Na amodeitEete OtL m ovvaptnon f eivar yvnoimg
@Oivovoa oto drdotqua A=(0,1] nor yvnoimwg avEovoa
oto didotnuoa A,=[1,+x). XZ1tn ovvéyeiwa va Ppeite 1O
ovvoAo Tiuwv tng f

Movdaodec 6

2. Na amodeiete 61t n eEiowon x¥1=e?3 x>0 éyer
axQLpc 0vo Betinéc pllec.

Movdaodec 6

I'3. Av x|, X, W€ X <X, €lval ol Qtlec tnc €&lowong Tov
gowtiuoatoc I'2, va amxodeifete StL vrdpysl xoe(x1,X,)
T€TOLO, DOTE

f’(Xo) + f(Xo) = 2012
Movdaodec 6

I'4. Noa Boeite to euPadov tov ywplov mov mepLxAeieTalr amd
TN yooguxy mopdotoon tne ovvdptnone g(x)=f(x)+1 ue
x>0, tov dEova x'x naL tnv gvbeio x=¢

Movadeg 7

OEMA A

‘Eotmw 1 ovveyxne ovvdaptnon f:(0,+wo)—>R, n omwola yia xaOe

x>0 travomoLlel TIC OYEOELC:

e f(x)+0
x? —x+1 )

. j f(t)dt > >
1

e
" fnt—t
e /nx—x = — ( n—dt+e]-‘f(x)‘
1
Al. No amodetEete 611 m f elval mapaywylowwn xatr vo foelte

TOV TUTO TNC.
Movaodeg 10
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Yelda 97 amo 144.

APXH 4H3 SEAIAAS - T HMEPHXIQN

Av givol f(x) = e (/nx—x), x>0, to1e:

A2. Na vroloyloete 1o 6pLo: lim (f(x))znu——f(x)

x—0 f(X)
Movadeg 5

A3. Me tn BonBera tnc avicdtntac /mx<x—1, mov LOYVEL YLO,

%0 x>0, va amodeiEete dTLNoOVVAQTNON

F(x) =J- f(t) dt, x>0,

a

omov a>0, sivar xvotn (novddeg 2). Ztn ovvéyela vo
amodetEete OTL:

F(x) + F(3x) > 2F(2x), yia #db6e x>0 (novdadec 4).
Movdaodeg 6

A4. Ailvetar o otabepdc moayuatixds oapbudg p>0. Na

@

amodeiEete dTL VAEYEL novadxd E€(B,2p) T€toLo DoTE:

F(B) + F(3B) = 2F(§)
Movaoeg 4
OAHTI'IEY (yia tovg €Eetalonévovg)

Sto TeTEAdL0 va  yoayete udvo To TEOXATUQRTIXGA (muepounvia,
eEetalduevo nadbnua). Na punv avriypdyere to Oépata 0to TETEADLO.

No yoAYeTe TO OVOUATETOVVUO OO0C OTO TAVWD UWEQOC TMV POWTOAVILYQAQWYV
auéomg UOAlg oag mapadoBovv. Aev emMITOERETAL VO YOAWETE %AULE QALY
onuetmwon. Katd tnv amroydonof oag va mooadwoete nall ue 1o tetpddio
2oL T QOTOAVI{YQO Q.

No amavtioete 010 TeETd016 gag o dha ta Bépata.

No yodyete TIC AMAVINOELS OOC HOVO WE WTAE | HOVO Ue Wavpo OTUVAO.
Mmopeite va yoNoLwomToLtMoeTe WOAUPL uovo Yo oY€OLa, OLAYQAUUOTO ROL
mivanec.

No um YONOLULOTOLOETE XAUOTE WIALUETQE.

Kabe amdvinom emiotnuovird TeXunoLlouévn eivatr omodexnT.

Avdorero  eEétraonc:  toeic  (3)  doec werd ot dravouni TV
POTOAVTLYQAQMV.

Xpo6vog dvvathig amoywonong: 10.30 m.u.

KAAH EIIITYXIA

TEAOX MHNYMATOX
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Yelda 98 amo 144.

APXH 1HS SEAIAAS - T HMEPHXIQN

EITANAAHIITIKEX ITANEAAHNIEYX EEETAXEIX
I'" TAZEHX HMEPHXIOY I'ENIKOY AYKEIOY
IIEMIITH 14 TOYNIOY 2012
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHXY KAI TEXNOAOTI'TKHX KATEYOYNXHX
YXYNOAO XEATAQN: TEXXEPIX (4)

OEMA A

Al. "Eotw wa ovvdptnon f tapaymyiown oe éva dtdotnua (a, f), ue
eEalpeon (owg €va onueio Tov X(, 0TO Oomolo Suwg m f elva
ovveyne. Av f(x)>0 oto (a, x¢) ®at f(x)<0 oto (x¢, f), TOTE VO
amodeiEete dtL to f(X() elval Tomrd néywoto g f

Movadeg 7
A2. TI6te 0v¥o ovvaptioelg f var g Aéyovtal (0eg;

Movadeg 2
A3. Na datvrdoete 1o Bedponua Rolle.

Movadeg 6

Ad. No xopoaxtnoioete TIC AOOTAOEL MmOV axoAovOouv,
YOAQOVTAS OTO TETPAOLO Oac OimAa OTO YOAuUUO TOU
avTLoTOLXEL Ot ndbe mootaon tn AéEn Xwoto, av n
mootaon eivar owoty, 1 AdBog, av n mootaon Eivol
AavBaouévn.

o) H yoagpwrn mapdotaon 1tng ovvdaptnone -f elvau
OUUUETOL®Y, WS TEOC TOoVv Afova X'X, TNC YOOPLRNC
napdotaong tne f

B) H Odwavvonatiny axtiva tov abpolonatoc TwVv

urya ooy a+fi xoar y+0i elvar to dBpoiwonua TOV
OLOAVUOUOATIXDV AXTIVOYV TOVC.

v) Av elvoar O<a<1, téte lim o =+
X—>+00

0) Av uia ovvdptnon f 0ev elval ovveyne oe €va oONUeLo
Xg, TOTE OV UTOQEL VO ELVAL TAQAYWYIOLUN OTO X
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Yelda 99 amo 144.

APXH 2HS SEAIAAS - T HMEPHXIQN

e) 'Eotow f piwa ovveyxyng ovvdadptnon oe €va didoTnuo
[a, B]. Av G eivar no mapdyovoa tng f oto [a, B],
TOTE

| ff(t)dt ~ G(a)-G()

Movaodeg 10
®OEMA B

Oewpovue TOoVS uLyadirove aplbuove z, ue z#-1, yia TOVUC

7/ / Z_l /7 Ve
omTotovg 0 apLbude w=—1 ECVOLL PAVTAOTLROC.
zZ+

Noa amodeiEete oL

Bl. |7=1
Movaodeg 7

4
1

B2. O aptBuodc (z——j elvalr moayuatiroc.
z

Movdaodec 6
1 1 , ) ) .
B3. | —+—| (z;+2,)<4, 6mov z;, Z, 6V0 anG TOVS TAQATAVW
2y Zy
uryoadirove apLbuovg z
Movdaodec 6
B4. Ou eux0vec TV uLyaolxwv apltbudv u, yio Tovc omoiovg
LoyVveL u-ui= L—w, w20, aviirovy oty vrepfoin x*-y’=1
W
Movadeg 6

OEMAT
‘Eotw n ovveyxync ovvdaptnon fiR->R, yia tnv omola toyvetL:

xf(x)+1=¢€*, yio vG0e xe R.
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Yelda 100 amo 144.

APXH 3HS SEAIAAS - T HMEPHXYXIQN

e* -1
I'l. Noa amodeiEete 6t f(x)= X

1 ’ x=0

, Xx#0

Movdaodec 6

I'2. Na omodeiEete 611 opitetar n aviiotoopn cvvdotnon £ xat
va Poeite 1o medio opLonoy Tne.
Movdaodec 6

I'3. Noa Poeite tnv €Elomon TNS €PATTOUEVNS TNS YOO PLUNC
noagdotaong e f oto onueio A (0,f(0)). =tn cvvéyeia, av

eivalr yvmoto otL n f elvalr nwvptH, va amodeiEete STL 1
eElomon

2f(x)=x+2, xeR

Exel axpLpwg wiow Avon.
Movdaodec 8

I'4. Na Boelte o lim [x (/nx) In(f(x))]

x—0

Movadeg 5
OEMA A
‘Eotw n mopaywyiown ovvdptnon f:A-R ue A=(0,+), yia
™V ooio LoYVvouVv:

o f(A)=(—00,0]

e N wapdywyoc tne f elvar ovveyic oto (0,+00), no

) 2f(x)+(x+l)ef(x) :J ef® f'(t)(t+%jdt+2, via ®a0e x>0
X 1

X
OeswpoVUe ETI(ONC TN OCVVAQTNON F(x)zj f(t)dt, x>0
1

Al. Na amodeiEete dTL f(X)=€n( 22X J, x>0
X<+

Movdaodec 8
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YeMda 101 amo 144.

APXH 4H3 SEAIAAS - T HMEPHXIQN

A2. No amodetEete 611 n yoaguun mapdaoctaon tng F €yel
LovaOL®rO oNUElO HOAUTNC Z(XO,F(XO)), Xo>0, ToO omoto »rat
va foelte. 21N OUvEYELD VO AmOOElEETE OTL VTAQYEL
wovadind Ee(xg B) ue P>xp, TETOLO DOTE 1 EQPATTOUEVY TNG
yooapuwng mapdotaons ™ F oto onueio M(é‘;,F(é)) va elval
TAQAAANAN TEOC TNV evOeia

e: F(B) x-(B-1)y+2012 (B-1)=0

Movdaodec 6
A3. Av pB>1, va amodeiEete 6TL N eElomon
[F@)+1-pfE]x* , B-Dx+D’ _
x—1 X -3
€xeL pion Tovhayrotov piCa, we moc X, oto drdotnua (1,3)
Movdaodeg 5

A4. No amodeiEete o011

2
X

j f(i)dts j tf(t)dt, yakade x>0
1

" X

Movadeg 6

OAHT'IEY (yivo tovg eEetalonévouv

1. 3210 7te10ddL0 va vyodyere udvo TO TEORATAOXRTL®G (nusoounvia,
eEetalduevo nadbnua). Na unv avriypdyere ta Oépata oto 1€TddL0.

2. Na yodWYete TO OVOUATETWVVUSG OOC OTO TAV®W UEQOS TV POTOAVTLYQAQ®Y
auéomg UOALg oag mapadoBovUv. Aev eMITQERETAL VO YOAWETE %AULE QALY
onuetwon. Katd tnv amoydonof oag va mooadwoete nall ue 1o tetpddio
AOL TOL QOTOAVTIYQOQQ@O.

3. No amavinoete 010 T€TPd0L6 gag o Sha ta Béuata.

4. No yoGyete TIC ATAVINOELS OOC HOVO UWE UWTAE | HOvVO Ue LoVQO OTUAGS.
Mmopeite va yonoLtwomoLtMoete WOAUPL udvo yia oy€dLa, OLAYQAUUOATO KOl
mivanrec.

5. Na un x0nolwoTOLNOETE XOOTI WLALUETQE.

6. Kdabe amdavinon texunoltouévn eivolr amodexrty.

7. Avdorera  eEétaong:  toeig  (3)  doec  uetd Tty dravoun TV
POTOAVTILYQAQP®V.
8. Xpodvog dvvatng amoywoenong: 18.30
KAAH EIIITYXIA

TEAOX MHNYMATOX
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Yeaida 102 and 144.
APXH 1HY SEAIAASY - TP HMEPHZIIQN
NMANEAAAAIKEZ EZETAZEIZ
" TA=HZ HMEPHZIOY FENIKOY AYKEIOY
KAI EMNAA (OMAAA B’)
AEYTEPA 27 MAIOY 2013 - EZEETAZOMENO MAGHMA:

MAOHMATIKA OETIKHZ KAl TEXNOAOTIKHZ KATEYOYNZHZ
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

A1. Eotw f pia ouvexfig ouvdprtnon oe éva didoTnua [a, B] Av G cival

uia Tapdayouoa 1ng f oTo [a, [3], T6Te va amodeifeTe OTI:

jBf(t)dt=e(s)_e(a)

a
Movadeg 7

A2. Na diatumtwoete 10 Oewpnua Méong TiuAg Tou AlagopikoUu Aoyiouou
(©.M.T.)

Movdadeg 4
A3. TMé1e Aépe 611 pia ouvaptnon f eival mapaywyioiun oe éva KAEIOTO
oi1doTnua [G, B] Tou TTediou oploPoU TNG;
Movdadeg 4
A4d. Na xapaktnpioere 1I¢ mpOTAOEIC TOU akoAouBouv, ypdeovra¢ OTO
TETPA0IO oga¢ OimAa OTO ypduua TTOoU QVTIOTOIXEI 0 KABe mporaon 1n
Aéén ZwoTro, av n mporaon civar cworn, § Aa@og, av n mpdoraon givai
AavBaouévn.

a) H egicwon ‘Z—ZO‘=p, p>0 TapioTdvel Tov KUKAO HE KEVTPO TO

onueio K(Zo) KAl akTiva pz, oTou Z, Z, Jiyadikoi apiBuoi.

B) Av |imf(x)<0, TOTE f(x)<0 KOVTd OTO X,

X=X

y) loxuel o1 \npx\s\x\ via kaBe X eR

. Oouvx—1
8) loxuer 6mi: lim——— =1

x—0 X

g€) Mia ouvexng ouvaptnon f diarnpei mpdonuo oe kaBéva amod Ta
dlaoTAMaATA oTa omoia o1 diadoxikég pileg Tng f xwpilouv 10 TEdio
OpIOCYOU TNG.

Movadeg 10
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Yeatdo 103 and 144.
APXH 2HY YEAIAAY - TP HMEPHXIQN

OEMA B
OewpoUpue Toug PIyadikoUug aplBPoug Z yia TOuG OTToioug 10X UEL:
(z-2)(z-2)+|z-2|=2

B1. Na amodecigete 0TI 0 YEWMPETPIKOG TOTTOG TWV EIKOVWYV TWV HIYAdIKWYV Z,

gival KUKAOG pE KEVTPO K(2,0) Kal akTiva p =1 (uovadeg 5)

2Tn oOuvéxela, yia kaBe piyadlkdG Z TTOU AVAKEL OTOV TTAPATTAVW

YEWMETPIKO TOTTO, VA ATTODEICETE OTI ‘Z‘ <3 (novadeg 3)
Movadeg 8

B2. Av ol piyadikoi apiuoi z,, Z, Tou avKouv OTOV Napanavw YEWHETPIKO
TOMO eival pilec TnG efiowonc W2 +Pw+y =0, pe W piyadikd apibpo,
B,y € R, kai
[Im(z,)-1m(z,)|=2
TOTE va anodeieTe OTI:
B=-4 ka1 y=5
Movdadeg 9

B3. Ocwpolue Toug piyadikolug apiBuoug d,y, A,, A, OI OTTOiOI AVIKOUV OTOV
YEWMETPIKO TOTO TOU epwTipatog B1. Av o piyadikdg aplBuoég v
IKOvVOTTOIEi TN oxéon:

Vi+a,vi+av+a,=0

TOTE VO ATTOQEIGETE OTI:

v|< 4
Movadeg 8
OEMA T
Ocwpoupe Tig ouvapthoeig f,g:R —> R, pye f Tapaywyioiun tétoi1eg
WOTE:
. (f(x)+x) (f’(x)+1)=x, yia kafe xeR
. f(0)=1 Kal
2
. g(x)=x3+3%—1
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Yelda 104 amo 144.
APXH 3H> YEAIAAY - TP HMEPHXIQN

M. Na amodeigeTe OT1I:
f(x)=yx*+1-x, xeR
Movadeg 9
N2. Na Bpeite TO TARBOC TWV TTPAYUATIKWY PICWV TNG £¢iocwaong
f(a(x))="1
Movadeg 8
3. Na amodeigete 0TI UTTAPXEI TOUAAGXIOTOV €va X, € (0, Zj TETOIO, WOTE:
0
Ll
-“ f(t)dt=f(x0—zj EPX,
Ll
X0~ 4
Movadeg 8
OEMA A

A1.

A2.

Eotw f:(O, + oo) — R pia mapaywyioiun cuvaptnon yia TNV otroia 16XU0UV:

H f' eival yvnoiwg atgouoa ato (0, + )

. f(1)=1

- f(1+50)-F(1-h)

h—0 h

=0

@ewpolue €mmiong Tn ouvapTnon

t-1

g(x)=-“xmdt, xe(1+®) kar a>1

Na atrodeigeTe OTI:

f'(1)=0 (uovadec 4), kabwg emiong 611 n f Tapouoialsr eAaxioto oTo
X, =1 (povadeg 2).
Movadeg 6

n g eival yvnoiwg augouoa (Povadeg 3), KAl OTn CUVEXEIA, v AUCETE TNV

8x2+6 2x4+6
I g(u)du >I g(u)du (uovadeg 6)

8x2+5 2x445

aviowon oto R

Movadeg 9
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Yeatdo 105 and 144.
APXH 4H> EAIAAY - TP HMEPHXIQN

A3. n g cival kupTh, KABWG €TTiong OTI N €¢iocwon

(0(—1)-‘. %dt=(f(a)—1) (x—a), x>1

EXEl AKPIBWG PIa AUon.
Movadeg 10

OAHTIIEY (yia Touc eEetalopuévouc)

1. 210 €€WQUAAO TOU TETpadiou va ypaweTe TO €¢eTalOPeEVO paddbnua. Z10
EOWQPUAAO TTAVW-TTAVW VA CUPTTANPWOETE TA ATOPIKA OTOIXEia padnTn.
2TNV__0pXN TWV ATAVIACEWY 00¢ VA YPAWETE TAVW-TTAVW TNV
nuepopnvia kar 10 €geTaldpuevo paBnua. Na pnv avriypaweTte Ta
Béuata oTO TETPADIO KOl VA PNV YPAWETE TTOUuBEVA OTIC ATTAVTACEIG
oag 10 6voud o0aQg.

2. Na ypAdyeTe TO OVOUATETTWVUPO 0AG OTO TTAVW PEPOG TWV QWTOAVTIYPAPWYV
auéowg POAIG oag TTapadoBouv. Tuxdv onueEIwoEIC 0ag TTAVW 0Ta Béuata
0ev Ba BabuoAoynBouv oe kayia TTepimTwon. Kartd tnv amoxwpnon oag
vVa TTOPadWOoEeTE Yadi e 1o TETPADIO KAl TA QWTOAVTiypaQa.

3. Na amavtioete 010 TETPAdIO6 0ag 0¢ OAa Ta BEPaTa MOVO PE UTTAE N

MOvVOo pe paupo OTUAG pe peAdvi Tou dev oPBrivel. MoAUBI emiTpéTTeTal,

Kal JOVO yIa TTiVOKEG, OIaYyPAUMATA KATT.

KaBe atrdvinon €mMIOTAPOVIKA TEKPUNPIWHPEVN €ival aTTOOEKTH.

Aidpkela eEétaong: Tpelg (3) wpeg deETA TN dlavoun  Twv

PWTOAVTIYPAQWV.

6. Xpovog duvatig amoxwpnong: 10.00 ..

a b

KAAH ENITYXIA

TEAOZ MHNYMATOZ
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Yerida 106 and 144.
APXH 1HY SEAIAASY - TP HMEPHZIIQN
NMANEAAAAIKEZ EZETAZEIZ
" TA=HZ HMEPHZIOY FENIKOY AYKEIOY
KAI EMNAA (OMAAA B))
AEYTEPA 2 IOYNIOY 2014 - EEETAZOMENO MAGHMA:

MAOHMATIKA OETIKHZ KAl TEXNOAOTIKHZ KATEYOYNZHZ
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A
A1. Eotw pia ouvaptnon f opiopévn oe éva didotnua A. Av

e n f cival cuvexng oto A kai

. f'(x)= 0 via kKaBe eowTEPIKO onueio X Tou A,

167e va amodeifete 611 n f cival otaBepn og 6Ao 10 didoTnua A.
Movadeg 8

A2. ‘Eotw pia ouvaptnon f ouvexnc oe éva didotnua A kal Tapaywyioiun
o710 €owTEPIKO Tou A. MoTe Aépe 611 n ouvdptnon f otpégel Ta koila
TPOG Ta KATW A €ival koikn oto A;

Movadeg 4

A3. Eotw pia ouvaptnon f pe medio opiopod A. Mote Aépe o1 n f
Tapouoiadel oto X, € A (0AIk6) péyiaTo, TO f(XO);

Movdadeg 3

A4d. Na xapaktnpioere T1I¢ TPOTAOCEIC TTOU akoAouBouv, ypdeovra¢ OTO
TETPGOI6 oag, OiTAa oTo ypduua 1TOU aVvTIOTOIXElI o€ KABe mporaon, ™
Aéén Zworo, av n mporaon civar cwaortn, n Aa@og, av n mpdoraon Eivai
AavBaouévn.

a) Na kabe zeC 1oxter z—z=2IMm(2)
(Movadeg 2)

B) Av Jmf(x)=+w i —o, T6TE Xliﬁrggﬁ:O

(Movadeg 2)
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Yeatdo 107 and 144.
APXH 2HY YEAIAAY - TP HMEPHXIQN

v) Av pia ouvdaptnon f mapouoidler (oAikd) péyioto, TOTE auTtd Ba
gival To yeyaAuTepo atrd TA TOTTIKA TNG MEYIOTA.

(Movadeg 2)

8) Av n ouvaptnon f cival ouvexng oe éva didotnua A kar a, B,y € A,

TOTE IOXUEI

B v B
_[ f(x)dx =I F(x) dx + J' £(x) dx
a a \
(Movadeg 2)

€) Eotw ouvdaptnon f ouvexAic oe éva didotnua A kal Tapaywyioiun
og KGBe cowTepikd onueio Tou A. Av n ouvdaptnon f cival yvnoiwg
@OBivouca oT1o A, T161e n mapdywydg TnG Eeival UTTOXPEWTIKA
apVNTIKA OTO EOWTEPIKO Tou A.

(novadeg 2)

Movdadeg 10
©EMA B
Aivetal n e¢icowon
2|z +(z+2)i-4-2i=0, zeC
B1. Na AUcoeTte TnV Tapatmdvw egiowon.
Movdadeg 9

B2. Av z=1+i ka1 z,=1-i €ival o1 pifeg Tng Tapamavw efiowong, T6Te va
anodei&eTe 0TI 0 apIOPOC
39
w=3 (ij
Z2

B3. Na Bpeite TO YEWHPETPIKO TOTTO TWV €IKOVWY TWV PIYAdIKWY apiBuwyv U yia

gival icog pe —3i
Movdadeg 8
TOUG OTTOiOUG IOXUEI
lu+w|=4z, -z, —i

omou W, Z,, Z, ol piyadikoi apiByoi Tou epwTtuarog B2.

Movdadeg 8
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YeAatdo 108 and 144.
APXH 3H> YEAIAAY - TP HMEPHXIQN

OEMAT

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

M. Na peAetAoete TNV h w¢ TPOG TNV KUPTOTNTA.
Movdadeg 5

N2. Na AUoeTe TV aviowon

h(2h
e(2 (><))< e

e+1
Movdadeg 7

3. Na Bpeite TNV 0p1ZOVTIa ACUUTITWTN TNG YPAPIKAG TTapdoTtaong Tng h oto
+00, KaBwg Kal TNV TTAdyIa aCUPTTITWTA TNG OTO —Q0..
Movdadeg 6
r4. Aivetai n ouvdptnon @(X)=¢e* (h(X)+€n2), xeR
Na Bpeite 10 eufaddv Tou Xwpiou TTOU TTEPIKAEiETAl aTTd TN YPAPIKN
mapaotaon 1ng @O(X), Tov G€ova X'X kai TNV guBcia X =1

Movdadeg 7

OEMA A

, av x=0
Aivetai n ouvaptnon f(x) =

1 , av x=0

A1. Na amodeifete 611 n f givar ouvexng oto onueio X, =0 ka1, oTn ouvéxela,

OTI €ival yvnoiwg augouoa.

Movdadeg 7
A2. Aivetar emimmAéov o1 n f eival kupTh.
a) Na atrodeitete 0TI n €§icwaon
2f'(x)
I f(u)du =0
1
éXel akpIBWG pia AUon, n omoia civain X=0 (Movadeg 7)
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a b

Yeatdo 109 and 144.
APXH 4H> EAIAAY - TP HMEPHXIQN

B) Eva uAikd onueio M gekiva tn xpovikr otiyurp t=0 amo éva onucio
A(Xo,f(xo)) e X, < 0 ko kiveital KaT@ PAKOG TG KOUTUANG
y=1f(x), x>x, pe x=x(t), y=y(t), t=0. Ze moio onpeio Tng
KQUTTUANG 0 puBuog petaBoAng tng tetunuévng X(t) tou onueiou M civai
SITTAGCIoG Tou puBuou petaBoAng Tng tetaypévng Tou Y(t), av umoreBei
6t xX'(t)> 0 yia kabe t>0.

(Movadeg 4)

Movadeg 11

@ewpouUue Tn cuvdpTnon
a(x) = (xf(x)+1-e)’ (x-2)°, xe (0, +)

Na atrodeifete 011 n ouvdptnon g €xel dUo BECEIG TOTTIKWY EAAXIOTWV KAl
Mia Béon TOTTIKOU peyioTOU.
Movdadeg 7

OAHTIEZX (via Touc e€sTalouévouc)

210 e§WQUAAO TOU TeTpadiou va ypdweTe 170 €€eTaldPevo padbnua. XTo
EOCWQPUAAO TAVW-TTAVW VA OUUTTANpwoeTe Ta ATOMIKA oOTOoIXEia
MaONTA. ZTNV apXA TWV ATTAVTACEWV O0AG VA YpAWEeETE TAVW-TTAVW
TNV NUEpPpOPNVia kKal To €EeTalOPevo paBnua. Na pnv avTiypayeTe 1a
Béuata oTo TETPADIO KAl VA UN YPAWETE TTOUBEVA OTIC ATTAVTACEIG 0AG
TO OVONA 0QG.

Na ypAWeTE TO OVOUATETTWVUHNO 0AG OTO TTAVW PEPOG TWV QWTOAVTIYPAPWV
auéowg MOAIG cag Tapadobouv. Tuxov OnNHEIWOEIS OOG TTAVW OTd
Oépata dev Ba BaBpoAoynbolv o0& kapia Tmepimrwon. Katd Ttnv
amoxwpnorn oag va TapadwoeTe padi pe TO TETPADIO KAl TA
pwToavTiypaga.

Na amaviAoeTe oTOo TETPAdIO oag 0 OAa Ta BEpaTa HMOVO PE UTTAE N
MOVO PE HaUPO OTUAOG pe peAdAvi TTou dev ofBrvel. MoAUBI emiTpéTTeTal,
MOévo av 10 {NTdel n €KkwWvnon, Kar gévo yla Tivakeg, diaypdupata
KATT.

KaBe amdvinon €TIOCTNUOVIKA TEKUNPIWMEVN €ival ATTOOEKTH.

Aidpkela egétaong: Tpelg  (3) wpeg META TN dlavoun  Twv
PWTOAVTIYPAPWV.

Xpovog duvatng amoxwpnong: 10.00 ..

2A2 EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ
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Yeaida 110 and 144.
APXH 1HY SEAIAAY - TP HMEPHZIIQN
NMANEAAAAIKEZ EZETAZEIZ
" TA=HZ HMEPHZIOY FENIKOY AYKEIOY
KAI ENMAA (OMAAAB)
AEYTEPA 25 MAIOY 2015
EZETAZOMENO MAGHMA:

MAOHMATIKA OETIKHZ KAl TEXNOAOTIKHZ KATEYOYNZHZ
2ZYNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

Al. ‘Eotw pia ouvaptnon f, n omoia civar opiopévn oe €va KAEIOTO

diaoTtnua [a,B]. Av

e n f eivai ouvexng oto [a,B] kai

« f(a)=1(B)

T16Te va amodeifete OTI yia kdBe apiBpo N petagl Twv f(a) kar f(B)

uUTTapxel évag Touldyiotov X, €(a,B), Tétolog wote f(X,) = nN.
Movadeg 7

A2. 'Eotw pia cuvaptnon f kar X, éva onueio Tou mediou opiopol Tng. IMoTe

B8a Afpe 6T n f eival ouvexng aT1o X;
Movdadeg 4
A3. ‘Eotw pia ouvaptnon f pe medio opiopod A. Mote Aépe om n f
Tapouciafel oo X, € A TomIKS €AAXIOTO;
Movdadeg 4

A4. Na xapakrtnpioere T1IC TPOTACEIC TOU akKkoAouBoUv, ypdapovrag OTo
TETPAdI6 oag, OiTAa OoTo ypduua 1TOU aVvTIOTOIXEI 0 KGBe mpdodraon, 1
Aéén ZwoTd, av n mporaon civar cworn, H Aa@og, av n mpdraon givai
AavOBaouévn.
a) Av yia dUo cuvapTtioeig f, g opifovral o1 cuvaptioeig fog kar gof,
16Te 10XVel mavToTe 611 fog = gof.

B) H diavuopatikny akTiva Tng dia@opd¢ Twv diyadikwv a+Bi kai
y +Oi €ival n d1a@opd TwV dIAVUCUATIKWY OKTIVWV TOUG.

y) Ta ké8e xeR i1oxuer 611 (OUVX) =nNux.
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YeAda 111 amod 144.
APXH 2HY SEAIAAY - TP HMEPHX>IQN

8) Eotw f pia ouvexig cuvdptnon oec éva didotnua [a,B]. Av 1oxUel

otmi f(x) >0 vyia kaBe X €[a,B] kar n ocuvaptnon f dev eivar Tavrou

B
undév oto didoTnua autd, TOTE j f(x)dx > 0.
a

g) Av lim f(x) =0 kar f(x) >0 kovtd ot0 X,, 161 liM Tl) = + 0.
X—Xg X=Xy T(X

Movadeg 10
©OEMA B

OewpoUpe TOUG UIYadIKOUG apIBPOUG Z yia TOUG OTTOioUG IOXUEL:
|lz-4|=2|z-1]|.

B1l. Na atodei¢ete OTI 0 VYVEWMETPIKOG TOTTOG TWV E€IKOVWVYV AUTWV TWwV
MIYOBIKWYV apIBuwy Z €ival KUKAOG HE KEVTPO TNV apXhi Twv afdvwv Kal

akTtiva p=2.
Movadeg 7
. 2z, 2z, , , , ,
B2. 'EOTw W=—+—=, OmToU Z,, Z, 300 pIyadikoi apiBuoi Tou EpwTAUATOG
ZZ Zl
B1.

Na atrodeigete OTI:
a) O W gival TpayuaTikog Kai
(Movadeg 4)
B) -4<w <4,
(novadeg 7)
Movadeg 11

B3. Avw=-4, é6mmou W cival o pIyadikdg apiOuog tou gpwThuatog B2, va
Bpeite TN oxéon mou ouvdéel Toug piyadikoug apiBuoug Z,, Z, Kal va
atmodeigete 611 TO Tpiywvo ABT pe kopugég Tig eikdveg A(z,), B(z,),(z,)
TWV HIYadIKWwV apibpwy z,, Z, Kal Z;, e Z,=21Z,, €ival I000KEAEG.

Movdadeg 7
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YeMda 112 anod 144.
APXH 3HX SEAIAAY - TP HMEPHX>IQN

OEMAT

X

e

—, xeR.
X“+1

Aivetal n ouvaptnon f(x)=

M. Na peAetinoete Tnv T w¢ mpog T povotovia kal va ommodeifete OTI TO
ouvoAo TIgwv TnG gival 1o diaaTnua (0,+0o).

Movadeg 6
N2. Na amodeieTe 611 N €€icwon
3 2 ’
fle” - (x +1) = —
5
E€XEI OTO OUVOAO TWV TTPAYUATIKWY apIBPwyV dia akpiBwg pica.
Movadeg 8
3. Na ammodeiete OTI
4x
fo(t) dt < 2xf(4x)
yia kG8e x>0.
Movdadeg 4

F4. Aivetal n ocuvdptnon
1 e4x
1) = ;LXf(t)dt, x>0
2 , X=0

Na amodeifete 611 n ouvdaptnon g eival yvnoiwg avouoa ato [0,+ ).

Movdadeg 7

©OEMA A

‘Eotw n mapaywyioiyn ouvdptnon f:R — R yia Tnv omoia ioxUouyv:
o f'(X) [ef(x) + e_f(x)] =2 yia kdBe X e R kai
e f(0)=0.

A1. Na amodeitete 611 f(x) = In(x +vx?+1), xeR.
Movadeg 5

A2. a) Na Bpeite Ta diacTApata ota omoia n cuvaptnon f eival kupTA /R KoiAn
KOl VO TTPOOBIOPIOETE TO ONUEIO KAPTIAG TS YPAPIKAG TTapdoTaong tTng¢ f.

(novadeg 3)
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A3.

A4.

YeMda 113 anod 144.

APXH 4HY SEAIAAY - " HMEPHXYIQN

B) Na umroAoyicete 10 guPfaddv Tou Ywpiou TTOU TTEPIKAEIETAlI QATTO TN
ypa@ik TapaoTtaon t¢ ouvaptnong f, tnv guBeia Y = X ka1 TI¢ guB¢gieg

X=0 kol x=1.

(Movadeg 4)

Movadeg 7
Na utroAoyioeTe TO OpIO:
X
f2(t)dt
lim eJ.0 1| en|fx)|].
x—0%"
Movadeg 6
Na atrodeitete OTI n e€icwon:
X—2 2 X 5
1-3[0 f(t?)dt ) 8—3j0f (t)dt .
X-3 X=2
€xel Mia TouAdxioTov piCa oTo (2,3).
Movdadeg 7

OAHTIIEY (via Touc e€eTalouévouc)

210 e§WQUAAO TOU TETPpAdiou va ypaweTe TOo €€eTAlOPEVO HABNUA. ZTO
EOCWPUAAO TAVW-TTAVW VA OCUPTTANPWOETE TA QATOMIKA OTOoIXEiQ
MOONTA. ZTNV apXn TWV ATMAVTIACEWV O0OaG VA ypAWeTe TAVW-TTAVW
TNV nUEpoPnvia kKal To €feTalOuevo pabnua. Na pnv avriypdayweTe 1a
Bépata oTo TETPADIO KAl VA UN YPAWETE TTOUBEVA OTIC ATTAVTACEIG OAG
To OvOoud 0QG.

Na ypAWETE TO OVOUATETTWVUHUO 0OG OTO TTAVW HEPOG TWV QWTOAVTIYPAPWY
QUEOWG MOAIC cag mapadoBolv. Tuxov onUEIWOEIE C0a¢ TAVW OTdA
Oépara Oev Ba BadBpoAoynbolv oe kKapia TtepimTwon. Katd T1nv
amoxwpnon oag¢ va TapadwoeTe padi Pe TO TETPAdIO KAl TA
QwToavTiypaga.

Na ammaviAoeTe 0TO TETPASIO 0ag 0 OAa Ta BEuaTta MOVO PE UTTAE N
MOVO pe paupo OTUAG pe peAdAvI TTou dev ofrvel. MoAUBI emiTpéTTETAl,
MOvo av 10 {nTdel n €ekQwWvnon, Kal pévo yia Tivakeg, diaypduuarta
KATT.

KaBe amdvinon €mMIOCTAPOVIKA TEKUNPIWHEVN €ival aTTOOEKTH.

Aldpkela e¢étaong: TpeIg  (3) wpeg  PETA TN dlavoun  TwvV
PWTOAVTIYPAPWV.

Xpovog duvaTthg amoxwpnong: 10.00 ..

ZAZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX 4HX AITIO 4 EAIAEX www.dinamiko.edu.gr




YeMoa 114 anod 144.
APXH 1HX SEAIAAY - TP HMEPHX>IQN

EMNANAAHNTIKEZ NMANEAAAAIKEZ EZETAZEIZ
N TAZHZ HMEPHZIOY FENIKOY AYKEIOY
NMAPAZKEYH 12 IOYNIOY 2015
EZEETAZOMENO MAOHMA:
MAOHMATIKA OETIKHZ KAl TEXNOAOTIKHZ KATEYOYNZHZ
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A
Al. ‘Eotw pia ouvaptnon f opiopévn oe éva didotnua A. Av n F civar pia
mapayouoa ¢ f ato A, 167¢ va amodeifeTe OTI:
e OAe¢ o1 ouvapTthoeic Tng  poperg G(X)=F(X)+c,ceR civa
mapayouoeg TG f oto A, kai
e KGBe AAAn Tmapdayouca G ¢ f oto A Taipver ™ popon
G(x)=F(x)+c,c e R.
Movdadeg 7
A2. MNo6te pia ouvaptnon f:A >R Aéyetar ouvaptnon 1-1;
Movadeg 4
A3. T16t1e n eubBeia X=X, Afyetal KATAKOPU@PN QCUUTITWTN TNG YPAQIKAG

mapdoTaong piag ouvaptnong f;
Movdadeg 4

A4. Na xapakrnpicere T1IC TPOTACEIC TTOU akoAouBouv, ypdaovrag oTo
TeTPAdI6 oac OimAa oTo ypduua 1moU avrioToIixEl o€ KGBe mpdraon tn Aéén
2woro, av n mporaon civar oworh, B Ada@og, av n mpdoraon civai
AavBaouévn.

a) Av zeC, 161¢ (Z_V)=(2)V, OTTOU V BETIKOG aKéPAIOG.
B) Av o1 ouvaptioeig f, g €xouv d6pio oto X, kai 1oxUel f(X) < g(x)

KovTd a1o X,, 167e lim f(x) < lim g(x)
X—>Xg X—>Xg

Y) Av lim f(x) = — oo, 167¢ f(X)>0 KOVT4 OTO X,
X=X

0) Ymdpxel mToAuwvudIKA cuvaptnon BaBuou peyaAuTepou A icou Tou 2,

TNG OTTOIAG N YPOAWIKA TTapAoTacn £XElI ACUPTITWTN.
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YeMda 115 and 144.
APXH 2HY SEAIAAY - TP HMEPHX>IQN

g) Av f eival pyia ouvexrig cuvaptnon oe éva diaotnua [a,B] kar G civai

pia mapayouoa tng f oto [a,B], T6TE TavTOTE 10K VEL:

[C1at = G(a)-G(p)

Movdadeg 10

OEMA B

Oewpolpe TOug HIYyadikoug aplBuoug Z, W yia TOUG OTTOiouG I0XUOUV:

e |z-3i[-18=|z-3f

o |W—i|=Im(w)+1

B1l. Na amodeiete OTI 0 YEWMETPIKOG TOTTOG TWV EIKOVWV TWV MHIYABIKWYV
aplBuwyv z cival n eubeia pe e€iowon X—-y—3=0
Movdadeg 9

B2. Na atmodecifete 0TI 0 YEWMETPIKOG TOTTOG TWV E€IKOVWV TWV HIYABIKWYV

1
aplBuwv W gival n TapaBoAn pe egicwon y=ZX2
Movadeg 9
B3. Tlia Toug TTapatmdvw MIyadikoug apiBuoug Z, W va Bpeite Tnv eAAXI0TN

TIMA TOU PETPOU |Z—W |
Movadeg 7
OEMAT
Aivetai n ouvéaptnon f(x)=e* - Inx, x €(0,+w»)

M. Na peAetAoete Tn ouvdptnon f wc¢ Tpog T povoTtovia kai va Bpeite 10O
OoUVOAO TIHWV TNG.

Movdadeg 6
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YeMda 116 anod 144.
APXH 3HX SEAIAAY - TP HMEPHX>IQN

N2. Na Bpeite To TEdiO OPIOPOU TNG oUVAPTNONG g HE

h(x)
g(x)= L " Jt? =1 dt,

omou h(x) = f(x2 +1) - f(2) + 1.

Movdadeg 6
MN3. Na amodeiete 611 N €€iowan
1
fl f(x)—=|=1
( (x) 2)
EXEl akpIBwg dUO BeTIKEG PideG X, , X,
Movadeg 6

4. Av via 1ig pifeg X;,X, Tou gpwTtApartog M3 1oxvel o611 X, < X,, TOTE va
amodeigeTe OTI UTTApXeEl Povadiko § e (X;,1) TéTolo, WOTE N €PATTOUEVN

™S ypagikAg mapdaTtacng Tng f oto anueio (§,f(§)) va diépxetal améd 1o
3
onueio M(O , E)

Movadeg 7

OEMA A

‘EoTtw pia mapaywyioiun ouvaptnon f: (0, +©) > R yia tnv omoia 1ox0«l:

(X2 =x)-f'(x) +x-f(x) =1, yia kade X € (0, +0)

Inx

— ,0<x=£1
A1. Na amodeigete 611 f(X)=9x -1
1 ,x=1

Movdadeg 6

A2. Na ammodeiete OTI

§ () ,
I f(t)dt = .[1_ dt,yia ka6e X € (0, +o0)
1 2 t

Movadeg 4
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A3.

A4.

YeMda 117 anod 144.

APXH 4HY SEAIAAY - " HMEPHXYIQN

a. Na amodeitete 611 n cuvdpTnon

1
g(x) = — IX "M 4t x (0, +o0)

1t
gival KoiAn. (novadeg 5)

B. 'Eotw E 10 gyBaddv tou xwpiou mou mepIKAEiETal amd TN yPAPIKA

TapAdoTaon TNG g, TNV €QATITOPEVN TNG YPAPIKNG TTapAacTaong Tng g
OTO Onueio TOU N ypa@ikp mapdoTtacn TG g Téuvel Tov Géova X'X
kKal Tnv euBeia X=3. Na amodeitete 011 E < 2. (uovadeg 4)

Movadeg 9

Na atrodeiete OTI

X 1 X
L f(t)dt > = _[1 tf(t) dt , yia kaBe X & (0, +o)
X X 5

Movadeg 6

OAHTIIEZX (yia Touc e€eTalopévouc)

210 £§W@UAAO TOUu TeTpadiou va yphwetre TO €€eTalduevo paONnua. XTo
ECWQUAAO TTAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OTOIXEia padnTth. XTnv
aPXA TWV ATTAVTACEWYV O0G VA YPAWETE TTAVW-TTAVW TNV NUEPOMNViIa Kal TO
€¢eTalOMEVO PAONUa. Na pnv avtiypdyete 1a BEparta oT1o TETPAdIO KAl VA 4N
ypaweTe TOUBEVA OTIC ATTAVTHOEIC 0AG TO OVONG 0aG.

Na ypAWeTeE TO OVOUATETTWVUUO CAG OTO TTAVW MEPOG TWV QWTOAVTIYPAPWYV
auéowg POAIC oag TTapadobouv. Tuxdv onUEIWOEI§ o0ag TTAVW OTa BépaTta
oev 0a BaBuoAoynBouv oe Kapia TepiTTTwon. Katd tnv amoxwpnoni cag va
TAPAOWOETE Pali e TO TETPADIO KAI TA QWTOAVTIYPAPA.

Na atravioeTe oTo TETPAdIO oag o€ OAa Ta BEpATa HOVO e UTTAE 1) pOvo pe
MaUupo OTUAG pe peAavi mtou dev ofrivel. MoAuUBr emTpémeral, MOvo av TO
¢nTdAel N EKEWVNOTN, KAl HOVO YIA TTIVOKEG, OIAYPAUMATA KATT.

Kd&Be atrdvrtnon €mMIOTPOVIKA TEKUNPIWHPEVN €ival ATTOOEKTH.

Aldpkela e€€taong: TPEIG (3) WPEG META TN DIAVOUA TWV QWTOAVTIYPAPWYV.

Qpa duvatng amoxwpnong: 18:00

2A2 EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ
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2eloa 118 amd 144.
APXH 1HY YEAIAAY - NEO & ITAAAIO 3 YZTHMA - I'" HMEPHZIQN
NMANEAAAAIKEZ EZETAZEIX
" TA=HZ HMEPHZIOY NENIKOY AYKEIOY
KAI ENMAA (OMAAAB))
TETAPTH 18 MAIOY 2016
EZETAZOMENO MAGHMA:
MAOHMATIKA
MPOZANATOAIZMOY (NEO ZYZTHMA)
KATEYOYNZHZ (NMAAAIO ZYZTHMA)
2YNOAO ZEAIAQN: TPEIZ (3)

©OEMA A
Al. ‘Eotw pia ouvaptnon f mapaywyioiyn oe éva diaotnua (a,B), ue
egaipeon fowg éva onpeio Tou X,, 010 oToio dpwg n f eivar ouvexng.
Av f'(x) >0 oT1o (a,X,) ka1 f'(X) <0 oto (X,,B), 16T va amodeigere OTI
To f(X,) eivar Tomké péyioto Tng f,
Movadeg 7
A2. ToTe dUo ouvaptioeig f, g Aéyovral ioeg;

Movdadeg 4

A3. Na dilaTtuTTwoeTe TO Bewpnua Péong TIWAG Tou dl1a@opIkoU AoyiouoU Kal
VO TO EPUNVEUCETE YEWMETPIKA.
Movadeg 4

A4. Na xapakrnpicere T1IC TPOTACEIC TOU akoAouBouv, ypdeovra¢ OTo
reTpadié oag, OimAa oT0 ypduua TTOU AaVTIOTOIXElI O KABe mporaon, 1
Aéén ZwoTo, av n mporaon givar cwarn, H Aalog, av n mpdraon €ivai
AavBaouévn.

a) MNa «kd&Be ouvexy ouvaptnon f:[a,B] >R  av G ceivar uia

B
mapdayouoa 1ng f oo [a,B], T6Te TO J‘ f(t)dt = G(a)—-G(B).

B) Av o1 ocuvaptioeig f,g éxouv dépio oto X, kai 1oxvuer f(X) < g(x)
KovTta o1o X,, 16Te [im f(x) < lim g(x) .
X X—Xg

—>Xo
y) Ka&be ouvaptnon f  vyia tnv omoia 1oxver f'(X)=0 yia kdabe
X € (a,X,) U (Xy,B), €ivar otabepn oto (a,X,) U (X,,B).

8) Mia ouvaptnon f eivar 1-1, av kar yoévo av, yia kGBe oToIxEio y TOoU
ouvéAou TIHWV TNnG, n egiowon y="7(X) éxel akpIBwg pia AUon wg

Tpog X.
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YeMda 119 anod 144.
APXH 2HY SEAIAAY - NEO & ITAAAIO Y>STHMA - TV HMEPHX>IQN

g) Av n f eival ouvexig oto [a,B], 161e n f maipvel oto [q,B] uia
MEYIOTN TIMA M Kal pgia eAGx1oTn TIR m.
Movadeg 10
©OEMA B

Aivetal n ouvaptnon f(x) = » XxelR.

x? +1

B1. Na Bpeite ta diaotAuata ota omoia n f eivar yvnoiwg avfouoa, Ta
diaoTtrparta ota omoia n f eivar yvnoiwg ¢Bivouoa kail Ta akpotata tng f.

Movadeg 6

B2. Na Bpeite Ta dlacTtApata ota omoia n f eival kupth, Ta diacTApara ota
omoia n f eivalr koiAn kol va TpocdiopiceTe TA onueia KAUTAS TNG
YPA®IKAG TNG TTapAdoTAONG.

Movadeg 9

B3. Na BpegBoUv o1 acUPTITWTEG TNG YPAPIKAG TTapdoTaong Tng f.

Movadeg 7

B4. Me Bdon 1 ammaviioeig oag ota epwTtApata B1, B2, B3 va oxedidoeTe TN
ypa@ikf TapacTtaon ¢ ocuvaptnong f.

(H ypa@ikn TapdoTaon va oXedlaoTEl e OTUAOD)
Movadeg 3

OEMAT

2
M. Na AUoete Tnv efiowon € —x*-1=0, xeR.
Movadeg 4

F2. Na Bpeite 60Aeg TIG cuvexeic ouvapTtioeic f: R — R mou IkavomololUv tnv
. 2 x2 2 2 . .
oxéan f(X)=(e - X —1) yia kG8e xeR kai va aitiohoynoere 1nv

atmdvrnon oag.
Movdadeg 8

2
r3. Avf(x)=e* —x*-1, xeR, va amodeixbei 611 n f eival kupTH.

Movadeg 4

Fr4. Av f civai n ouvaptnon Tou epwtiuatog M3, va AuBsi n e€icwon:

f(Inux|+3)—=f(Inux|) = f(x+3)—f(x)

6tav X € [0, +).
Movadeg 9
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YeMda 120 amod 144.
APXH 3HY SEAIAAY - NEO & ITAAAIO Y>STHMA - TV HMEPH>IQN

OEMA A
Aivetal ouvaptnon f opiopévn kai dUo Popég TTapaywyioiyn aTo R, ME OUVEXA
0elTEPN TTAPAYWYO, YIa TNV oTToia 1IoxUEl OTI:

m

. I(f(x)+f”(x))r]px dx =T

0

e f(R)=R «ai Iimm=1
x—)Or“JX

. ef(x)+x=f(f(x))+eX yia kafe X e R.

A1. Na dei€ete 611 (1) = T (povadeg 4) kai f'(0) =1 (povadeg 3).
Movadeg 7

A2. a) Na deifete 611 n f dev mapouoialel akpotata oto R. (novadeg 4)

B) Na deitete 611 n f eival yvnoiwg avfouoa oto R. (povadeg 2)

Movdadeg 6
, . NUX+OUVX ’

A3. Na Bpeite To  |lim —. Movadeg 6

X—>+00 f()()
eTI'
f(Inx

A4. Na d¢eigete 611 0< I ( )dX <. Movadeg 6

X

1

OAHIIEZX (via Toug e€eTalopévoug)

1. Zto g§w@uAAo TOoU TeTpadiou va ypdaywete TO €feTalOpyevo pabnua. XTo
EOWPUAAO TTMAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OToIXeEia padnTh.
ZTnVv apXn TWV AMAVTIACEWY 0OG VO YPAWETE TTAVW-TTAVW TNV nUeEpouNnvia
Kal 1o €geTaldépuevo pabnua. Na pnv avriypdyete 1a Bépyata oto TETPAdIO
KOl vo 4N YPAWeTE TTOUBEVA OTIG ATTAVTHOEIG 0OOG TO OVOPA 0QG.

2. Na ypdyete TO OVOMATETTWVUMO 0AG OTO TAVW MEPOG TWV QWTOAVTIYPAQWYV
auéowG MOAIG oag TTapadoBoulv. TuXxov onuelwoel§ oag Tavw oTa Bépata dev
0a BaBpoAoynbouv oe kapia mepimTwon. Kard tnv amoxwpnorn oag va
TOPAdWOETE PHOCi e TO TETPADIO KAI TA PWTOAVTiypAQPA.

3. Na amavTAoete 010 TeETPABI6 0ag 0¢ OAa Ta Bépyata pévo pe PTAe 4 pévo
ME MAUPO OTUAG pe peAdavi Tou Oev ofnvel. MoAUBI emiTpémmeTal, yo6vo av 10
{nTdel n ekewvNon, Kal HOVO yia TTiVAKESG, O1AYyPAPPATA KATT.

4., Kda&Be amdvinon €MIOTAPOVIKE TEKUNPIWHPEVN €ival ATTOOEKTH.

5. Aildpkeia €gétaong: 1peIg (3) wpeg YETA TN SIGVOUA TWV QWTOAVTIYPAQWYV.

6. Xpobévog duvaTtig amoxwpnong: 10.00 Tr.y.

2AZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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Yerioa 121 amd 144.

APXH 1H> YEATIAA> - NEO & ITAAAIO XY>THMA
EITANAAHITIKEY I'" HMEPHXIQN

NMANEAAAAIKEZ EZETAZEIZ
" TA=HZ HMEPHZIOY N'ENIKOY AYKEIOY KAI EMNMAA (OMAAA B)
NMEMMTH 9 IOYNIOY 2016 - EZETAZOMENO MAOHMA: MAOHMATIKA
NMPOZANATOAIZMOY (NEO 2YZTHMA) & KATEYOYNZHZ (NMAAAIO 2YZTHMA)
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

Al. ‘Eotw wpia ouvaptnon f opiopévn oe éva didotnua A kai X, éva eCWTEPIKG ONUEio
Tou A. Av n f trapouaiael Tomkd akpdTaTo OTO X, Kal gival Trapaywyioiyn oTo
anpeio autd, ToTE va amodeigete om f'(X,) = 0.

Movadeg 7

A2. Na dIaTUTTWOETE TO KPITAPIO TTAPEUBOANG.

Movadeg 4

A3. Mote Aépe 6T N eubeia Y = £ cival opi{dvTia aoUPTITWTN TNG YPAPIKAG TTAPACTACNG

g ouvaptnong f oto +oo;
Movadeg 4

A4. Na xapaktnpioere TS TPOTACEIC TTOU akoAouBouv, ypdagovrac oTo TETPAdIO 0ag,
OiTTAa OTO ypauua 1TouU avTioToIXEl O KABe TTpoTaon, TN Aéén ZwoTo, av n mporacn
givar owaotn, n Ad@og, av n mpdéraon givai Aavbaouévn.

ouv X —1

a) lim——=1
x—0 X
B) Av f(x)= In‘x‘ yia kaBe X # 0, 161 f'(X) =ﬁ yia kGBe X = 0.
X

Y) Av pia ouvaptnon f Sev eivar ouvexg oto X,, 1otE Nn f Bev eiva
TTapaywyioiun oto X, .
8) YTApxel TTOAUWVUMIKA ouvapTnon Baduou V > 2, n otroia £xel aoUPTITWTN.

£) Nakade ouvaptnon f, ouvexn oto [a,B], 1oxver:
B
av If(x) dx >0, tore f(X) >0 o1o [a,B].

Movddeg 10
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Yelioa 122 amd 144.

APXH 2H> YEAIAA> - NEO & ITAAAIO XY>THMA
EITANAAHITIKEY I'" HMEPHXIQN

OEMA B

Aivetal n ypa@ikr mapdaTtaon TG cuvaptnong T

B1.

B2.

B3.

B4.

B5.

x L N
2 x”
Y
Na Bpsite To Medio opIoHOU Kal To GUVOAO TiHwv Tn¢ .
Movadeg 2
Na Bpeite, av uttdpxouv, Ta TTapakdaTw opia.
a) Iimlf(x) B) Iirrlf(x)
Y) Iirr15f(x) d) Iim7f(x) £) Iin19f(x)
lNa Ta épia TTou deV UTTAPXOUV VA AITIOAOYACETE TNV ATTAVTNONA 0AG.
Movadeg 7
Na Bpeite, av uttdpxouv, Ta TTapakdaTw opia.
. 1 : :
lim— lim— lim f(f(x
a) x—>2f(x) B) x—>6f(x) v) x—> 8 ( ( ))
Na aImoAoyAoEeTE TNV ATTAVTNONA 0OG.
Movadeg 9
Na Bpsite Ta onueia ota omoia n f dev eival cuvexig.
Na aITioAoyoeTe TNV ATTAVTNOT 0AG.
Movadeg 3

Na Bpeite Ta anpeia X, Tou Tediou opiopou Tng f yia Ta omoia ioxver '(X,) =0.
Na aImloAoyAoEeTE TNV ATTAVTNONA 0OG.
Movadeg 4
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YeMoa 123 anod 144.

APXH 3H> YEAIAA> - NEO & ITAAAIO XY>THMA
EITANAAHITIKEY I'" HMEPHXIQN

GEMAT
Aiverai n ouvaptnon f 1R = R pe f(X) = x°.
M. Na amodeicete 6 n f eivar ouvaptnon 1-1 (Yovadeg 2) kai va Bpeite TNV

avTioTpo®n ouvapTnon ft (Movadeg 4).
Movadeg 6

M2. Na amodeigete 6m yia kGBe X > 0 1ox0er:
f(npx)>f(x—%x3).
Movadeg 9
3. ‘Eva onueio M Kiveital katd pfikog ¢ kapmmoAng Y = X3, X >0 pe X = X(t) ka
y =Yy(t). Na Bpeite o TOI0 ONUEio TNG KAUTTUANG O PUBPOG WETABOARG TNG
teTaypévng Y(t) Tou M eival ioog pe 1o puBuo petaBoAng Tng Tetunuévng X(t), av

utroTeBei 61 X'(t) > 0 yiakaBe t > 0.

Movadeg 4
r4. Av g:R — R sivai ouvexng kai dpria ouvdptnan, va uTroAoyioeTe To OAOKARPWHA

1
[0 90 dx .
-1

Movadeg 6
OEMA A
AiveTal n ouvaptnon
(Inx
—+1 ,0<x<1
X
f(x)=¢ 1 X=1
Inx
— X>1
(Xx—1

A1. Na &si€ete 6n n f eivar ouvexric oto (0,+0) (uovadeg 3) kai va Bpeite, av

UTTEPXOUV, TIC KOATAKOPUQPEC QOUUTITWTIEC TNG YPAPIKAC Trapdotaong g f.
(Movadeg 2)
Movadeg 5

A2. Na armodeigete 611 T0 X, = 1 €ival To povadikd kpioiuo onueio Tng f.
Movadeg 8

A3. i) Naamodeiete 61 n e€iowonf(X) = 0 éxer povadikn pica oo (0,+).
(Movadeg 3)
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A4,

o gk

Yehlioa 124 and 144.

APXH 4H> YEAIAA> - NEO & ITAAAIO XY>THMA
EITANAAHITIKEY I'" HMEPHXIQN

i) Av E e¢ivai o €ufaddv Tou Xwpiou TIOU TIEPIKAEIETAI ATTO TN YPAPIKA
mapdoTtacn Tn¢ f, Tov a€ova Twv X kai Ti¢ euBeiec X =1 kal X = X,, OTou X,

n povadikn pia g e€iowong f(X) =0 o1o (0,+), va amodeitete 6TI

. —x02—2x0+2.
2
(Movadeg 4)
Movadeg 7
Av F cival wia rapdyouoa g f oto [1,+00) va amodei€ete 6T
(X +DF(x) > XF(D) + F(x?), vyiakéade X > 1.
Movddeg 5

OAHTIEX (yia Touc g€sTalouévouc)

210 €EWQ@UAAO TOU TETPAdIOU VO YPAWETE TO £CETACOPEVO UABNUA. ZTO ECW@PUAAO
TMAVW-TTAVW VA CUPTTANPWOETE TA OTOMIKA OAG OTOIXEId. ZTNV aApXf Twv
ATTAVTACEWV 000G VA YPAWETE TTAVW-TTAVW TNV nNUEPOMNVia kal 1o egeTalduevo
MABnua. Na pnv avriypdypere 1a Oépara oTo TETPABIO KAl va N YPAWETE TToubevd
OTIG ATTAVTHOEIS 0AG TO OVOUG 0OG.

Na ypAWETE TO OVOPATETTWVUNO 0AG OTO TTAVW HEPOG TWV QWTOAVTIVPAPWY APECTWG
MOAIGC cag TrapadoBouv. Tuxoév onupeEIwoElS oag TAvw oTa Bépara dev Oa
BaBuoAoynBouv og Kapia TePiTTTWON. Katd TNV amroxwpenor] oag va TTapoadwoETE
Madi Ye To TETPADIO KAl TA GITOAVTIYPAPA.

Na atravTioeTe oTo TETPADIO oag o0& OAA Ta BEPATA POVO pE PTTAE 1] pOvVo e paupo
OTUAG pe peAdvi Tou dev afrvel. MoAUBI emiTpéTTeTal, pOvo av 1o NTAEl N EKYWvNon,
KAl MOVO YIQ TTIVOKEG, OIAYPANPATA KATT.

KdaBe atravrnon €mMoTNPOVIKA TEKUNPIWKEVN Eival ATTOOEKTT.

Aldpkela e¢ETaong: TPEIG (3) WPES META TN OIAVOUN TWV QWTOAVTIYPAPWV.

Xpovog duvarrg atroxwpnong: 18.30

2AZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ
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YeMoa 125 anod 144.
APXH 1HY SEAIAAY - T  HMEPHX>IQN

NMANEAAAAIKEZ EZEETAZEIX
" TA=ZHZ HMEPHZIOY N'ENIKOY AYKEIOY
NMAPAZKEYH 9 IOYNIOY 2017
EZEETAZOMENO MAOGHMA: MAOHMATIKA NMPOZANATOAIZMOY
2ZYNOAO ZEAIAQN: TPEIZ (3)

OEMA A

Al. ‘EoTw pia ouvaptnon f n omoia eival ouvexng oe éva didotnua A. Av
f'(X) >0 oe kKaBe eowTEPIKG onueio X Tou A, T6Te va amodeifete 6Ti n f

gival yvnoiwg auéouoa oe 6Ao 10 A.
Movdadeg 7

A2. OewprnoTE TOV NAPAKATW IOXUPIOHO:
«Kabe ouvaptnon f, n omoia eivar ouvexig oTo  X,, eival

TAapAYWYioIYn OTO ONUEIoO AUTO.»
a. Na xapakTnpioeTe TOV TAPATTAVW I10XUPIOCUO ypdeovTag OTO
TETPAGOI6O 0ag TO ypapua A, av gival aAnbng, § 1o ypauua ¥, av
givalr yeudng. (Movada 1)
B. Na aiTioAoyfoeTe TNV aTTAVINON 0OG OTO £pWTNUA a. (Movadeg 3)
Movadeg 4

A3. To6T1e Aépe OT11 pyia ouvaptnon f eival ouvexnc oe éva kKAeloTod didoTnua

[a,B];
Movdadeg 4

A4. Na xapakrtnpioere T1IC TPOTACEIC TOU aKoAouBoUv, ypapovrag OTo
TETPAdI6 oag, OiTAa OoTo0 ypduua 1TOU aVvTIOTOIXEI 0 KABe mpodraon, 1
Aéén ZwoTd, av n mporaon civar cworn, H Aa@og, av n mpdraon givai
AavOBaouévn.
a) MNa «kd&Be Clevyog ouvapthAcewv f:R—>R kar g:R—>R, av
lim f(x) =0 kai lim g(x) =+, T67¢ lim [f(X)-g(x)] = 0.
X—> Xg X—> Xg

X—> Xo

B) Av f, g cival 80o cuvaptioeig ye media opiopou A, B avrioTtoixa,
161e N gof opiCetai av f(A)1 B=J.

y) Tia kaBe ocuvédptnon f:R > R mou cival mapaywyiociyn kar dev
mapouaialel akpotarta, ioxvel f'(X) #0 yia kaBe xeR.

5) Av O<a<1, t6te lim o = +o0.

X—> —o0

g) H eikova f(A) evég diaotTAuatog A Péow Piag ouvexoUg Kal Wn

otaBepri¢c ouvaptnong f cival didoTnua.
Movadeg 10
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YeMda 126 amod 144.
APXH 2HY SEAIAAY - TP HMEPHX>IQN

OEMA B

AivovTal o1 ouvapTtioeig f(X) =4nx, x>0 kar g(X)= % x#1.
- X

B1. Na mpoadiopioete Tn ouvaptnaon fog.
Movadeg 5

B2. Av h(X)=(fog)(x)= Zn(ﬁ), x € (0,1), va amodeiete 611 n ouvdpTnon

h avrioTpégeTal kal va Bpeite TNV avtioTpo@n TnG.

Movdadeg 6
eX
B3. Av @(X)=h"(x)= i1 X € R, va yeAetioeTte Tn ouvdptnon ¢ wg TPog
+
TN govoTovia, Ta akpOTATA, TNV KUPTOTNTA KAI TA ONUEIA KAPTIAG.
Movadeg 7

B4. Na Bpeite 116 0pIfOVTIEC ACUUTITWTEG TNG YPAQPIKAG TTapAdocTaong Tng
ouvaptnong @ kail va Tn oxXedIAOETE.
(H ypa@ikn Tapdotaon va oxedlaoTei HE OTUAG.)
Movadeg 7

OEMAT

Aivetal n ouvaptnon f(X) = —-nux, x €[0,n], ka1 To onueio A(g,—g) .

M. Na amodeifete 611 umapxouv akpiBwg duo epamToueves (g,), (€,) NG

ypa@ikA¢ mapdotaong tng f mou ayovrar amd 10 A, TIC OTOIEC KAl Va

BpeiTe.
Movadeg 8

r2. Av (g) y=-X kai (g,): Yy=X—7 eival ol eubeieg Tou epwTtipaTog M1,
167 va oxedidoete TIg (g,), (€,) Kal Tn ypagiki mapaoTtacn Tng f kar va
2
, p 1 T . .
atmodeiete 011 — = ——1, éTTOU:
E, 8
e E, cival 1o eufadodv Tou Xwpiou TTOu TEPIKAEIETAl ATTO TN YPAPIKA
mapdotaon tng f kai Tig euBeieg (g,), (g,), kai
e E, cival To epBaddv Tou xwpiou TTOU TEPIKAEiIETAI AT TN YPOAPIKA

mapaoTtaon Tn¢ f kal Tov afova X'X.
Movdadeg 6

) ) : f(X) + X
3. Na umoloyioete 70 6p1o lim——m——— |
orf(X) =X+ 7
Movadeg 4
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YeMoa 127 amod 144.
APXH 3HY SEAIAAY - T HMEPHX>IQN

e
f(x
F4. Na amodeiete OTI J‘Q dx > e-1-7 .
X
1

Movdadeg 7
OEMA A

Ix*,  xe[-10)
enux, Xel0,n]

Aivetan n ouvdaptnon f(x) =

A1. Na d¢igete 011 n ouvaptnon f eivar ouvexng oto didotnua [-1,7t] kal va

BpeiTe Ta Kpiolga onueia TnG.
Movdadeg 5

A2. Na peAetrioete Tn ouvéaptnon f wg mpog ™ povoTtovia kal Ta akpoTATA,
Kal va BpeiTe To oUVOAO TIHWV TNG.
Movadeg 6

A3. Na Bpeite 10 €uPBaddv TOU Ywpiou TTOU TrEPIKAEiETAl aTmd TN YpAPIKA
mapdoTtaon Tn¢ f, TN ypagikn mapdoTtaon tng ¢, pe g(x)=e>*, xeR,
Tov dova Y'Yy kal Tnv gubeia X =7 .
Movdadeg 6
3n 3n
A4. Na AooeTe Tnv e€iowon 16e 4f(x)—e 4 (4x—3n)? = 82
Movdadeg 8

OAHTIEZ (yia Touc e€eTalopévouc)

1. Zto €§w@uAAo TOU TETpadiou va ypaweTte To eEeTalduyevo paABnua. XTo
EOWQPUAAO TTAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OTOIXEia pabnTh.
ZTnV apXn TWV ATMAVTACEWYV 000G VA YpAWeTe TAVW-TTAVW TNV nUEpoOPNnvia
Kal 70 €geTalopevo pabnua. Na pnv avrtiypdywete 1a Bépata oto TeTpddio
KOl vo 4N YPAWEeTE TTOUBEVA OTIGC ATTAVTHOEIG OOG TO OVOUA 0QG.

2.  Na ypaGyere TO OVOUATETTWVUHPO OOG OTO TTAVW HEPOG TWV QWTOAVTIYPAPWYV
auéowg HOAIG cag TTapadoBouv. TuXOv ONUEIWOEIG 00G TTAVW OTA BépaTa dev
0a BaBuoAoynBolv oe kKapia mepimTwon. Kard tnv amoxwpnon ocag va
TapadwaoeTe padi e 7o TETPAdIO KAl TA QWTOAVTiypa@a.

3. Na amaviAcete oT0 TETPADIO 0ag 0¢ OAa Ta BépaTta MOvo Pe PTTAE 1 pévo
ME MOQUPO OTUAOG pe pgeAdvi TTou dev afrivel. MoAUBI emiTpéteTal, pyévo av 1o
(nTdel n eKQwWvNon, Kal pOvo yia TTiVaKeG, d1o0yPAUUATA KATT.

4. Kd&Be amdvinon €MICTNUOVIKA TEKPUNPIWHEVN €ival ATTOOEKTA.

5. Aidpkela e¢€taong: 1peig (3) wpeg YETA Tn dIAVOUN TWV QWTOAVTIYPAQWYV.

6. Xpobévog duvatig ammoxwpnong: 10.00 Tr.y.

2ZAZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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YelMda 128 amo 144.
APXH 1HX SEAIAAY - TP HMEPHZIIQN & A" EXITEPINQN

EMNANAAHMNTIKEZ NANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY KAI A" TA=HZ EZIMEPINOY N'ENIKOY AYKEIOY
TPITH 5 ZENTEMBPIOY 2017 - EEETAZOMENO MAOHMA:

MAGHMATIKA NMPOZANATOAIZMOY
2ZYNOAO ZEAIAQN: MNMENTE (5)

©EMA A

A1. ‘Eotw pia ouvaptnon f opiopévn oe éva didotnua A kai X, €va ECWTEPIKO aonpeio
Tou A. Av n f mapouacialel Tomkd akpdTato aTO X, Kal gival TTapaywyiciyn oTo
onueio auto, 1oTE va amodeigete o f'(x,)=0.

Movadeg 7
A2. OcwpAOTE TOV TTAPAKATW ICXUPIOUO:

«Ma ké8e ouvaptnon f opiopévn kai duo @opég Trapaywyioiun oto R, av yia

kémoio X, € R 1oxver f'(x,) =0, 167¢ T0 X, €ival Béon onpeiou kapTmg Tng .

a) Na XxapakTnpioeTe TOV TTAPATIAVW IOXUPIOUO YPAPOvVTAG OTO TETPAdIO 0ag TO

ypauua A, av gival aAnBnig, f 1o ypauua W, av givalr yeudng. (Movada 1)
B) Na aImioAoyAoETE TNV ATTAVTNOT 0AG OTO EPWTNHA Q). (uovadeg 3)
Movadeg 4

A3. Na ypdyere oro 1eTp@010 0ag 10 ypauua mouU AVvTIOTOIXEI TN @PACN N
oTToia CUNTTANPWVEI CWOTA THV NUITEAN TTPpOTAON!

Ma kaBe ouvexn ouvaptnon f:[a,B] > R, avioxver f(a)-f(B)> 0, tote
a) n egiowan f(x) =0 dev éxel Auon aTo (a,B).

B) negiowon f(x) =0 éxer akpiBug pia Auon aTo (a,B).

y) negiowaon f(x) =0 éxel TouhdyioTov duo Auoeig oTo (a,B).

0) O&v UTTOPOUNE VO £XOUNE CUPTTEPACHA Yia TO TTAABOG TwV AUCEWYV TNnG £gicwong
f(x) =0 oTo (a,B).
Movadeg 4
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YelMda 129 amo 144.
APXH 2H> SEAIAAY - TP HMEPHZIIQN & A" EXITEPINQN

A4. Na xapakrtnpioere T1IC TPOTACEIC TTOU AKOAouBouv ypda@oviac OTo TETPAdIO 0dC,
OiTTAa 1o ypduua 1mou avrioToixEi o€ KABe mpdoraon, 1 Aéén ZwaoTo, av n mporacn
givar owaorn, n Ad@og, av n mporaon givai Aavéaouévn.

a) Ta kaBe ouveyry ouvdpmon f:[a,p] = R, av G sivar yia mapdayouoa g f

oTo [a,B], T0TE jaf(x) dx=G(a)-G(B).
B

B) Mia ouvdaptnon f Aéyeran yvnoiwg augouoa oe éva dlaoTnua A Tou Trediou
OpIOPOU TNG, av UTTAPXOUV X,,X, € A pe X, < X,, wote f(X,) < f(X,).

Y) Av éva onueio M(a,B) avikel oTn ypa@ikK TTApAcTacn MIAG AVTIOTPEWIUNG
ouvaptnong f, 161e 10 onueio M'(B,a) avAkel oTn ypagikl TTapdcTtacn C’
me .

8) Tla kaBe ouvexn ouvdpton f:[a,f] &> R, n omoia ivar mapaywyioiun oto
(a,B), av f(a) = f(B), 1é1e UTTapPXEel akpPIBWG éva & € (a,B) TéToio woTe f'(E) =0,

g) Tloa kaBe ouvexny ouvdptnon f:[o,B] > R av ioxuve I f(x) dx=0, ToT1¢
p

f(x) = 0 yia k&6e X €[a,B].
Movadeg 10

OEMA B

Aivetar 10 TeTpAywvo ABIA T1ou dimmAavou
oXApatog pe TAeupd& 2cm. Av 10 TeTpdywvo EZHO
EXEl TIG KOPUPEG TOU OTIG TTAeUupéGg Tou ABTA:

B1. Na ekppdoeTte TNV TTAeupd EZ cuvaptAocel Tou
X.

Movdadeg 6 ©

B2. Na atmodei¢ete o111 10  €uPaddv  TOU
TeTpaywvou EZHO divetal amd 1n cuvdapTtnon:

f(x)=2x*-4x+4, 0<x<2

Movddeg 4

B3. Na Bpeite yia moleg TIMEG TOU X TO euPaddv Tou TeTpaywvou EZHO
YiveTal eAGXIOTO KAl yIA TTOIEG PEYIOTO.

Movdadeg 9

B4. Na eferdoere av umapxel X, € [0, 2], yia 1o omoio 1o epBadov f(X,)

Tou avTioTolxou TeTpaywvou EZHO icoutar pe 4e™ +1 cm?.

Movdadeg 6
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YelMda 130 amo 144.
APXH 3H> SEAIAAY - TP HMEPHZIIQN & A" EXITEPINQN

OEMA T

‘Eotw ouvdptnon f, opiopévn ka1 mapaywyioiuyn oto diaotnua [0, 3], yia
TNV OTToiad YVWPICeTE TA £ENG:

e H ypagiki mapdotaon tn¢ f' divetal oTo TapakdTw oXApA:

A

v

_3|---®

. f(0)=2,f(1)=0

® To eupaddv TOU Xwpiou TOU TEPIKAEIETAI HMETALU TN YPAQPIKAG
TapaoTaong Tng f" ka1 Twv euBeIbV x=0 ka1 x=3 100UTAl ME 8 T.pJ.

e Hf 5ev ikavoToiei TIGC UTTOB€0€IC TOU BewpPNUATOG EVOIAPNECWY TIHWV
070 d1A0TNUA [0, 3].

r. Na amodeigete 611 f(3) =2, f(2) = —2 a1 va Bpeite, av umdpyouy,
Ta Kim@, /im X ,
1 |nx 0 f(x)-2

OIKAIOAOYWVTAG TIC ATTAVTAOEIG OAG.

Movdadeg 8

r2. Na mpoodiopicete Ta dlacTApata ota omoia n f eivar yvnoiwg
augouoca, yvnoiwg @Oivouoa, KupTrh, KOiIAn kal TIG BE0EIG TOTTIKWYV
OKPOTATWYV KAl ONMEIWV KAPTTAG TNG f.

Movdadeg 8

3. Na amodeifete 6TI UTTAPXEI MOVADIKO X0€(2,3) yla To oTroio dev

udpxel To lim —.
X=X, f(X)

Movdadeg 5
4. Na oxedidoete Tn ypa@ikn mapdotaon Tng f.
Movdadeg 4
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YeMda 131 amo 144.
APXH 4H> SEAIAAY - TP HMEPHZIIQN & A" EXITEPINQN

OEMA A

Aivetan n ouvéaptnon f(X)=- 2, x=0
x> =3x*+2, x>0.

\

A1. Na amodeitete 611 n f oto didotnua [0, 2] ikavoToiei TiI¢ uTToBéoEIg
TOU BewpnuaTog Yé€ong TIMAG.

Movdadeg 2
Av n f eival ouvexic oto medio opiopoU TG, TOTE:
A2. Na Bpeite Tnv i Tou A €R .
Movdadeg 2
A3. Na peAetTioeTe T povoTovia TG ouvapTNOoNg f.
Movdadeg 8
, , 2 31
A4. Na amodeigete omi: T < | f(x) dx <—-1.
2
Movdadeg 7

, . , =TT =T —X , ,
A5. Na amodeiete 0TI n €€iowon f(T-x):f(7-e ) éxel povadikn

AUon oto (0,1). MovéBec 6
ovadeg
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YelMda 132 amo 144.
APXH 5S5HY SEAIAAY - TP HMEPHZIIQN & A" EXITEPINQN

OAHrIIEX (via Touc e€eTalouévouc)

210 €EWQPUAAO TOU TETPADIOU VA YPAWETE TO £CETACOPEVO UABNUA. XTO ECW@UAAO
TMAVW-TTAVW VA CUPTTANPWOETE T QATOMIKA OOG OToIXEia. XTRV apXn Twv
ATTAVTACEWV O0G VO YPAWETE TTAVW-TTAVW TNV NUEPOMPNVIA Kal TO €GETACOPEVO
pNABnua. Na pnv avTiypayere 1a Béuara oTo TETPAdIO KOl VA MN YPAWETE TToubevd
OTIG ATTAVTHOEIG 006 TO OVOUA 0OG.

Na ypAWETE TO OVOUATETTWVUNO 0OG OTO TTAVW PEPOG TWV QWTOAVTIYPAPWY AUECWGS
MOAIG cag TTapadoBouv. TuxOov OnMEIWOEIS OOag TTAvw oTa Bépara dev Oa
BaduoAoynBouv og Kapia TePiTITWON. Katd Tnv attoxwpenor] oag va TTapadwoETeE
padi pe To TETPABIO KAl TA GWTOAVTIYPAPQ.

Na atmavtioeTe oTo TETPADSIO 0ag 0 OAA Ta BEPATA MOVO [E PTTAE 1] MOVO PE HaUpo
OTUAG e peAdvi Tou dev OB VEl.

Kdbe atrdvtnon €mMOTNUOVIKA TEKMNPIWMEVN €IVl OTTOOEKTH).

Alqpkela e¢ETaong: TPEIG (3) WPES META TN OIAVOUN TWV GWTOAVTIYPAPWV.

Xpovog duvarng ammoxwpnong: 17:00

2AZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX SHY AIIO 5 YEAIAEX www.dinamiko.edu.gr



YeMda 133 and 144.
APXH 1HY SEAIAAY - T  HMEPHX>IQN

NMANEAAAAIKEZ EZEETAZEIX
" TA=ZHZ HMEPHZIOY N'ENIKOY AYKEIOY
AEYTEPA 11 IOYNIOY 2018
EZEETAZOMENO MAOHMA: MAOHMATIKA NMPOZANATOAIZMOY
2ZYNOAO ZEAIAQN: TPEIZ (3)

OEMA A

Al. Na amodeifete 6711, av pia ouvdaptnon f eival mapaywyioiyn oe éva
onueio X,, T0TE gival KAl CUVEXAG OTO ONUEio AUTO.

Movdadeg 7

A2. OewpnoTE TOV NAPAKATW IOXUPIOHO:

«K&8e ouvaptnon f: R—>R tou civar “1-1" eival Kal yvnoiwg

govoTovn.»

a. Na XapakTnpiceTe TOV TTAPATTAVW IOXUPIOPO, ypdA@oOvTag OTO
TETPAdIO O0a¢ TO ypaupa A, av givalr aAnbnig, f 1o ypduua ¥, av
givalr yeudng. (Movada 1)

B. Na aiTioAoyfoete TNV aTTAVINON 0OG OTO £pWTNUA a. (Movadeg 3)

Movdadeg 4

A3. Na diatutwoete T0 OepeAiwdeg Oewpnua T0oU  OAOKANPWTIKOU
Noyiouou.
Movdadeg 4

A4. Na xapakrtnpioere T1IC TPOTACEIC TOU aKoAouBoUv, ypapovrag oOTo

TETPGOIO oag, OiTAa oTo ypduua mouU avrioToixEl o€ KGOBe mpdraon, 11

Aéén ZwoTd, av n mporaon civar cworh, H Aa@og, av n mpdraon givai
AavBaouévn.

a) H ouvdptnon f(X)=mux pe XeR éxer pia povo Béon oAikoU
MeEyioTOU.

B) Ma k&Be mapaywyioiun ouvaptnon f oe éva didotnua A, n omoia
gival yvnoiwg avfouoa, 1oyxvel f'(X) >0 yia kGBe X e A.

1-cuvx _

y) loxoer lim 0.

x—>0 X

8 Av n f civar avriotpéyiyn ouvdprtnon, T10TE O  YPAQIKES
mapaotaceic C kai C' twv ouvapticewv f kar 1 avriotoixa eivai
OUMMETPIKEG WG TTPOG TNV €uBeia Yy = X.

€) Kd&Be katakdépupn eubeia €xel 1o TOAU €va Kolvd onupeEio PeE TN

YPa@IKA TTapdoTtacn yiag ocuvaptnong f.
Movadeg 10
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YeMoa 134 anod 144.
APXH 2HY SEAIAAY - TP HMEPHX>IQN

OEMA B

4
Aivetar n ouvaptnon f(X)=x-—, xeR-{0}.
X
B1. Na peAetioete Tn ouvaptnon f wg mpog Tn povoTtovia kal Ta TOTIKA
aKpoOTATA.
Movadeg 8

B2. Na peAetioete 1n ouvdptnon f wg mpog¢ Tnv KuptoOTNTA KAl TA Onueia

KAUTTAG.
Movadeg 4

B3. Na Bpeite TIC aOUUTITWTES TNG YPAPIKNS TTapdaTaong Tng ouvaptnong f.
Movadeg 6
B4. Me Bdon Ti¢ amavTAOEIC 0AC OTA TTAPATTAVW EPWTAMATA, VA OXEDIAOETE
N YpaQik TapaoTtacn Tng ouvaptnong f.
(H ypa@iki mrapdotaon va oxedlaoTei ye oTuAd pe peAdvi mmou d¢

oBnvel.)
Movdadeg 7

OEMAT

‘Exoupe €va ouppa gAKoug 8 m, 10 oTroio KO6Boupe o€ duo TUApaTa. Me 10 éva

a1 auTd, YAKOUG X M, KOTOOKEUALOUPE TETPAYWVO KAl JE TO AAAO KUKAO.

M. Na amodeig¢ete 611 TO dBpoicpa Twv eupadwyv Twv dUO OXNUATWYV OE
TETPAYWVIKA PETPA, CUVAPTHOEI TOU X, €ival

(T +4)x> —64x + 256
161T

E(x) = , Xxe€(0,8).

Movadeg 5

N2. Na atmodeifete OTI TO ABpoiocya Twv eufadwyv Twv OU0 OXNUATWYV
ehaxioToTrolcital, OTAV N TTAEUPA TOU TETPAYWVOU IooUTAl PJE TN OIAUETPO

TOU KUKAOU.
Movadeg 10

MN3. Na amodeifete 611 UTTAPXElI €vag POVO TPOTTOG PE TOV OTTOIO MUTTOpPEi va
KOTTei To oUpua puAKOUG 8 m, woTe 10 GBpoiocua Twv gupadwyv Twv dUO
oxnNUAaTWV va 1oo0tal e 5 m?,

Movddeg 10
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YeMda 135 anod 144.

APXH 3H>Y YEAIAAY - T HMEPHZIIQN
OEMA A
Aivetar n ouvaptnon f(x)=2e**—x*, xeR pe a>1.

A1. Na atmodeiete 011 yia KaGBe Ty Tou a>1 n ypa@iki TapdoTaon TNG
ouvaptnong f éxel akpIBWg¢ éva anueio KAPTIAG.

Movadeg 3

A2. Na amodeifete 0TI uTTApXOUV Yovadikd X, X, € R pe X, < X,, TETOI0 WOTE

n ouvaptnon f va mapoucialer Tomkd péyloTo OTO X, Kal TOTIKO

geAGxIoTO OTO X, .

Movadeg 7
A3. Na amodeitete 011 n e§iowan f(X)=f(1) eivar aduvarn o1o (a, X,).
Movadeg 6
A4, Av O =2 va aTTodeifeTe OTI :
3
32
J.f(x)\/x—z dx > —2%
15
2
Movdadeg 9

OAHTIEX (via Touc eEetalouévouc)

1. Zto €§w@uAAo TOU TETpadiou va ypdaweTte TOo e£&eTalOpevo padnua. XTo
EOWQPUAAO TAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OTOIXEia pabnTh.
ZTnV apXn TWV ATMAVTACEWYV 00¢ VA YpAWeTe TAVW-TTAVW TNV nUEpoPnvia
Kal 70 €geTalopevo pabnua. Na pnv avrtiypdyete 1a Béparta oto TeTpddio
Kal va gn ypaywete TouBevd aAAou 010 T€TpddIO6 00G TO OVOud 0aQG.

2. Na ypdyete TO OVOUATETTWVUMO OOG OTO TTAVW HEPOG TWV QWTOAVTIYPAPWYV
auéowg HOAIG cag TTapadoBouv. TuXOv ONUEIWOEIG 00G TTAVW OTA BépaTa dev
0a BaBuoAoynBolv oe kKapia TepiTTwon. Kard tnv amoxwpnohl ocag va
TapadwaoeTe padi e 7o TETPADIO KAI TA QWTOAVTIiypaAQaA.

3. Na amavtioete oT10 TETPAdIO6 O0ag 0¢ OAa Ta BépaTta pévo pe PumAe n poévo
ME HaUpPO OTUAOG pe peAdvi TTou dev affvel. MoAUBI emiTpétmeTal, MOvVo av To
¢nTdEl N eKQWVNON, KAl MOVO yia TTIVAKEG, DIQYPAUPATA K.ATT.

4. KdBe amdvinon €MICTAMOVIKA TEKUNPIWMPEVN €ival ATTOOEKTH.

Aldpkera eEétaong: Tpeig (3) WPeG YeETA TN OIAVOUA TWV QWTOAVTIYPAQWYV.

6. Xpdbvog duvatig ammoxwpnong: 10.00 ..

62

ZAZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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2eloo 136 oamod 144.
APXH 1HY SEAIAAY - T HMEPHZXIQON & A” EXTTEPINQN
EMANAAHNTIKEZ MANEAAAAIKEZ EZETAZEIZ
" TA=HZ HMEPHZIOY KAI A" TA=HZ EZMNEPINOY NENIKOY AYKEIOY
MEMIMTH 6 ZENTEMBPIOY 2018
EZEETAZOMENO MAOGHMA: MAOHMATIKA NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: NMENTE (5)

OEMA A

A1. Eotw f pia ouvaptnon mapaywyioiyn oe éva diaotnua (a,B), ue

ggaipeon iowg £€va onueio Tou X, OTO OTTOI0 OPWG N f eival ouvexnc.

Av n f'(x) diatnpei mpéonpo oto (a, X, )U(X,,B), va amodeigete 611 TO

f(x,) dev eival Tomkd akpdTato kal 611 n f eival yvnoiwg povéTtovn
oto (a,B).

Movdadeg 7

A2. Eotw A éva un kevd umoouvoho Tou IRR. Ti ovopdloupe TTpaAyUATIKA
ouvaptnon Je Tedio opioPoU TO A;
Movdadeg 4

A3. AivovTal ol ypa@ikég TapaoTdoelg Twv ouvaptnoewyv f, g, F, G, H, T.

y y
A '
X’ N X N
7z ' 7
X X
y y
(f) (9)
y y
'\ '\
X’ X
> >
0 X 0 X
y’ y

(F) (G)
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A4.

AS5.

YeMda 137 amo 144.
APXH 2H> SEAIAAY - TP HMEPHZIIQN & A" EXITEPINQN

y y
A '\
oO—
X’ X
> >
0 X 0 X
ry y

(H) (T)
Na ypayete oT10 TETPpAdIO O0Ag TTola aT1d TIg ouvapTtnoeig F, G, H, T
MTTOPEi va €ival n Tapdywyog Tng ouvdpTtnong f kal Toia 1ng g.

Movdadeg 4

OewpnOTE TOV TTAPAKATW ICXUPIOHO:
«Ma kaBe Celyog mpayuatikwv ocuvaptiocewv f,g:(0,40)—> R, av

IoXUEl Iirrgf(x) = 400 Kal Iirrgg(x) = —00, TOTE Iing[f(x)+g(x)] =0».

a) Na xapakTnpioeTe 1oV 1I0XUPIOUO, YPA@OVTAG OTO TETPAdIO 0AG
T0 ypauua A, av egivar aAn®ig, /| 10 ypdaupa W, av cival
Yyeudng. (povada 1)

B) Na aiTioAoynoete Tnv amdvinofl 0ag¢ OTo epwTnua a. (Movadeg
3)
Movdadeg 4

Na xapakrtnpicere T1IC TPOTACEIC TTOU aKoAouBoUv ypdeovra¢ OTo

TETPGOI6 oag, OoimAa oro ypduua mou avrioToixei og KGBe mpdraon, 1n

Aéén Zworo, av n mporaon civar cworth, N Aa@og, av n mporaon givai

AavBacouévn.

a) H ypagikiq mapdocTtacn piag ocuvdptnong f:R —> R uymopei va
TEMVEI 1A QOUPTITWTA TNG.

B) Av pia ocuvaptnon f:R—> R civar ‘1-1’, 161¢ KABe o0pIloOVTIA
guBeia Téuver TN ypagikn mapdotacn TN f to TOAU o¢ éva
onueio.

Y) Av o1 ouvaptioeig f kar g éxouv medio opiopou 10 [0,1 Kkai
oUvoAo TIywyv 10 [2, 3], 167e opidetal n fog pe medio opiopol 1O
[0, 1] ka1 ouvoAo Tipwyv 1O [2, 3].

Movdadeg 6
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YelMda 138 amo 144.
APXH 3H> SEAIAAY - TP HMEPHZIIQN & A" EXITEPINQN

OEMA B

X +1
—,  x>1
Aivetar n ouvéaprtnon f(X)=4 X

x>+a, x<1

B1. Na umoAoyioete To O € R wote n ouvaptnon f va gival OuUVEXAG.
Movdadeg 3

2TA TTAPOAKATW EpWTAMATA BewpnoTe 011 A =1.
B2. Na efetdoete av n ouvdptnon f ikavomoiei Tic umoBéoceic ToU
, , 1
fewpApaTo¢ Rolle oto didoTnua [E, 4].
Movdadeg 6

B3. Na Bpeite Ta onpeia TNG ypa@ikAc mapdoTtaonc tng ouvdaptnong f
oTa oTmoia n e@amTopévn €ival TapAaAAnAn Tpog Tnv euBeia

y:_ZX+2018 KAl va YPAWETE TIC €EI0WOEIC TWV EQATITOPEVWV

OoTa onMeia auTdq.
Movdadeg 7

B4. Na Bpeite TIC aOUUTTWTEC TS Ypa@IkAC Tapdotaonc tn¢ f kar va
TAPACTAOCETE YPAPIKA TN ouvapTNON.

Movadeg 9

OEMAT
Aivetai n ouvdptnon f:[0, T] > R, pe tomo:  f(X)=2 nux—x .

M. Na Bpeite Ta akpoTata tn¢ f (Tomikd kai oAikd).
Movdadeg 5

r2. Na amodeigere 611 yia kaBe X, € [0, TT] n ypaeiky mapdotaon tng f

kai n epamtopévn tng ato A(X,, f(X,)) éxouv éva poévo koivé onpeio.
Movdadeg 5

T
3. Na umoAoyioete To OAOKARpWHA J' f(x)-ouvx dx .
0

Movdadeg 8
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YeMda 139 amo 144.
APXH 4H> SEAIAAY - TP HMEPHZIIQN & A" EXITEPINQN

e f(x) ,
ra. o) Na amodeiete 611 IM——==1 . (yovadec 2)
x—=>0 X
B) Na umoAoyioeTe T0 Iing[(f(x)—f(2x))-|nx] . (Movadeg 5)
X—>
Movadeg 7
OEMA A
In(x +1
Aivetar n ouvéaptnon f: (0, +©) > R, pe 10mo: f(X)zg .
X
. . X .
A1. Na amodeitete 611 IN(1+X) > ——, yia ka8e X > 0.
X +1
Movdadeg 5
A2. Na amodeigeTe 0TI N f avTioTpépeTal ka1 671 To TEdio opIopOU ™™g f
eival o diaotnua (0, 1).
Movdadeg 5
A3. Na amodeigere 61 f(x)> 2/ —1, yia ka8e X >0
Movdadeg 5
A4. Na ammodeitete 611 n €iocwaon
f(a) f'(a Ta
( )+ ( )+HU( ):0, 6mou O<a<1,
x-1 x-2 X
éxel akpIBw¢ dUo pifeg wg mpog X, pia oto didotnua (0, 1) kai pia
oto diaotnua (1, 2).
Movdadeg 5
A5. Av F eivar pia apxiki ouvéptnon ™ng f oto d1doTnUa (0,+oo) ME
2€+1
F(e)=e-In2, va amodeitete 611 IN2 < F(1) < In(—1)_
e+

Movdadeg 5
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YelMda 140 amo 144.
APXH 5S5HY SEAIAAY - TP HMEPHZIIQN & A" EXITEPINQN

OAHrIIEX (yia Touc e€eTalopévouc)

210 €EWQPUAAO TOU TETPADIOU VA YPAWETE TO £CETACOPEVO UABNUA. XTO ECW@UAAO
TMAVW-TTAVW VA CUPTTANPWOETE T QATOMIKA OOG OToIXEia. ZTRV apXn Twv
ATTAVTACEWV O0G VO YPAWETE TTAVW-TTAVW TNV NUEPOMPNVIA Kal TO €GETACOPEVO
pNABnua. Na pnv avTiypayere 1a Béuara oTo TETPAdIO KOl VA MN YPAWETE TToubevd
OTIG ATTAVTHOEIG 006 TO OVOUA 0OG.

Na ypAWETE TO OVOPATETTWVUNO 0OG OTO TTAVW PEPOG TWV QWTOAVTIYPAPWY AUECWGS
MOAIG cag TrapadoBouv. TuxOov OnNMEIWOEIS OOag TTAvw oTa Bépara dev Oa
BaduoAoynBouv og Kapia TePiTTTWON. Katd Tnv attoxwpenor] oag va TTapadwoETeE
padi ge To TETPABIO KAl TA GWTOAVTIYPAPQ.

Na atmavtioeTe oTo TETPADSIO 0ag 0 OAA Ta BEPATA MOVO [E PTTAE 1] MOVO PE Haupo
OTUAG e peAdvi Tou dev OB VEl.

Kdbe atrdvtnon €mMOTNUOVIKA TEKMNPIWMEVN €IVl OTTOOEKTT).

Alqpkela €¢ETaong: TPEIG (3) WPES META TN OIAVOUN TWV GWTOAVTIYPAPWV.

Xpodvog duvatng ammoxwpnong: 17:00

2AZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ
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Yelioa 141 amd 144.
APXH 1HY SEAIAAY - T  HMEPHX>IQN

NMANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY N'ENIKOY AYKEIOY
AEYTEPA 10 IOYNIOY 2019
EZEETAZOMENO MAOHMA: MAOHMATIKA NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A
Al. Eotw ACR.
a) Tiovopdlouue TPAYUATIKA ocuvapTnon Ye medio opiopol 10 A
(Movdadeg 2)
B) i. TMote wia ouvaptnon f: A— R éxel avriotpoen;
(Movada 1)
ii. Av 1oxUouv o1 TmpoUmoBéoeigc Tou (i), TWG opileTar n
avtioTpo®n ouvdptnon 1ng f;
(Movddeg 3)

Movdadeg 6

A2. Na dlatuTTwoeTe TO Bewpnua Tou Fermat Tou a@opd Ta TOTIKA
akpOTATA PIOG OUVAPTNONG.
Movadeg 4

A3. ‘Eotw pia ouvaptnon f, n omoia cival ouvexng oc éva didotnua A.
Av f'(X)>0 ot kGBe sowTepikd onueio X Tou A, va amodeifete 0TI n f

gival yvnoiwg auéouoa oe 6Ao 10 A.
Movdadeg 5

A4. Na xapaktnpioere T1I¢ TTPOTACEIC TTOU aKoAouBoulv, ypdpovrag oOTo
TETPGOIO 0a¢ TO ypduua TTOU avTIOTOoIXEl 0 KGBe mporaon kai OiTAa oTo
ypduua tn Aéén Zword, av n mporaon civar owortn, n Aabog, av n
mporaon givar AavBaouévn. Na aiTioAoynoere 1iI¢ amavriosic oag.

a) MNa «k&Be ouvdaptnon f, n omoia civar mapaywyioiun oTo
A = (-0, 0)uU (0,+0) pe f'(x)=0 yia kaBe Xe€ A, i1oxier 611 n f
gival otaBepn oto A.

(Movdda 1 yia Tov XapakTnpIiouo ZwaoTtdé/Adbog
Movdadeg 3 yia Tnv aitioAéynon)

B) lNa ka&Be ocuvdaptnon f: A > R, étav umdpxel 10 6pio NS f kKabBwg
To X Teivel 010 X, € A, T6TE QUTO TO Oplo I00UTAl Pe TNV TiPR Tng f
oT0 X,.

(Movdda 1 yia Tov XapakTnpIiouo ZwaTtdé/Adbog
Movdadeg 3 yia Tnv aitTioAdynon)
Movadeg 8
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Yelioa 142 amd 144.
APXH 2HY SEAIAAY - TP HMEPHX>IQN

A5. ‘Eotw n ouvaptnon f y
TOU OITTAAVOU OXAPATOG.

Av yia Ta eufadd Twv YXwpiwv
Qi, Q, ka1 Qz 1o0xUVEl OTI

E(Q1)=2, E(Q,)=1 kai E(Q3)=3,

5
16TE TO I f(x)dx eival ico pe:

a) 6 B) -4 Y) 4 6)0 €) 2

Na ypdawere oro 1eTpadid oa¢ 10 ypauua TTOU QVTIOTOIXEI OTH OwWOTN
amTavrnon.
Movdadeg 2

©OEMA B
Aivetar n ouvaptnon f:R > R pe tomo f(X)=e+A, 6nou AeR, n onoia
Exel op1COVTIA AOUPNTWTN OTO 400 TNV €ubeia y = 2.

B1. Na amodeiere 611 A = 2.
Movdadeg 3

B2. Na amodeifete 611 n efiowon f(X)—x=0 éxer pyovadikh pifa, n omoia
BpiokeTal oto diaoTnua (2, 3).
Movadeg 7

B3. Na amodeifere 611 n ouvaptnon f eival 1-1 (uovadeg 2) kal 0Tn CUVEXEID
va Bpeite TNV avTioTpo®n TNG (Movadeg 4).
Movdadeg 6

B4. Eotw f(X)=—-fn(x—2), X>2. Na Bpeite TNV KATAKOPUPN ACUPTITWTN
NG YPAQIKAG TNG TTapdotacong (Movadeg 3) Kal OTn OUVEXEIQ VA KAVETE

Hia TTPOXEIPN YPOQIKA TapdaoTaon Twv ouvaptioewv f kar f™ oto idio
oUOoTNUA CUVTETAYMEVWY (HOVADEG 6).
Movdadeg 9
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YeMoa 143 anod 144.
APXH 3HY SEAIAAY - T HMEPHX>IQN

OEMAT

AiveTal n TTapaywyiciyn ocuvdpTtnon

X2+ a, x>1
f)=1
e +pBx, x<1l

M. Naamodeiere 011 a=1kar B=1.
Movdadeg 5

Fr2. Na amodeifete 611 n f eival yvnoiwg avfouoca oto R kar va Bpeite 10
OUVOAO TIHWV TNG.
Movadeg 4

ra. . Na amodeiete 611 n egiowon f(X)=0 éxer povadikn pifa X,, n

oTToia €ival apvnTIKn.
(Movadeg 4)

ii. Na amodeigete 6T n e€iowon f3(X)=x f(X)=0 eival adlvatn oTo
(X,,+).

(Movadeg 4)
Movdadeg 8

Fr4. ‘Eva onueio M(X,y) kiveital katd purkog¢ tn¢ kaumuAng Yy = f(x), x > 1.

Tn xpoviki otiyunn t, katd Tnv omoia 1o onueio M diépxetal amd TO
onueio A(3,10), o puBubég peTaBoAAg TNG TeTuNUévVNS Tou onueiou M
gival 2 povadeg ava deutepoAemmto. Na Bpeite Tov puBPd peTaBoAAg Tou
geyBadol TOU TPIYWVOU I\/Ié)K ™ xpovikn otiyun t,, émou K(x, 0) kai
0O(0, 0).

Movddeg 8

©OEMA A

Aivovtar n ouvdptnon f:R > R pe tomo f(X)=(X=1) £n(x* = 2x+2) + ax + P
onou o, BeR kal n eubeia (g):y=-X+2, n onoia €QPANTETAl OTN YPAPIKN
napacTtaon TnG f oto onueio Tng A(L 1).

A1. Na amodeigete 611 a=-1 ka1 = 2.
Movadeg 4

A2. Na Bpeite T0 eyfaddv Tou Xwpiou TOU TrEPIKAgieTal Ao TN ypaAPIkn
napdoTtaon TngG f, Tnv gubcia (g) kai TiIg guBeieg X =1 kal X = 2.
Movadeg 5
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A3.

A4.
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Yelioa 144 and 144.

APXH 4H> EAIAAS - T" HMEPHZIQN

i. Naamodeifete 611 f'(X) = -1, yia kGBe X e R.
(Movadeg 3)

ii. Na amodeifete OTI f(?u+%)+7u2 (A =D £n()* —2K+2)+g,

yia ka8e A e R.
(Movadeg 5)
Movdadeg 8

Na ammodeifete 0TI n ypa@ikn Tapdortaon tng cuvdaptnong f kai n ypagikn
mapdotacn ¢ ouvaptnone g(X)=-x}—x+2, xeR éxouv povadikn

KoIVr] €QaTITOMEVN KAl VO BPEITE TNV €€icwON TNG.
Movadeg 8

OAHTIEZ (via Toug e€eTalopévoug)

210 €EWQUAAO TOou TeTpadiou va ypdwete 1O efeTtalduevo padBnua. ZXTo
EOWQPUAAO TMAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OTOIXEia pabnth.
ZTnV apXn TWV AMAVTACEWY 000G VA YPpAWETE TAVW-TTAVW TNV nUEpOPNnVvia
Kal 70 €geTalopevo pabnua. Na pnv avrtiypdyete 1a Bépata oto TeTpddio
KOl vo Jun ypaywete Toubevd aAAouU oT1o TeTpddI6 0aG TO OVOUG OOG.

Na ypAWeTe TO OVOUOATETTWVUMO 0AG OTO TAVW MHEPOG TWV QWTOAVTIYPpAQWYV
auéowg HOAIG cag TTapadoBouv. TuXOV ONUEIWOEIG O0G TTAVW OTA BépaTa dev
0a BaBuoAoynBolv oe kKapia wmepimTwon. Kard tnv amoxwpnon oag va
TapadwoeTe padi e 1o TETPAdIO KAl TA QWTOAVTiypa@a.

Na amaviioeTe oTo TETPADIO cag o O6Aa Ta Bépata HOVO pe PUTTAE 1 HOvo
ME HaUpO OTUAOG pe peAdvi TTou dev affvel. MoAUB1 emiTpétmeTal, M6vo av To
¢nTdEl N EKEWVNON, KAl MOVO YIa TTIVAKEG, DIQYPAUPATA K.ATT.

Ké&Be ammdvinon €mMIOTAPMOVIKA TEKPNPIWMEVN €ival aTTOOEKTH.

Aldpkera eEétaong: Tpeig (3) WPeg HeETA TN DIAVOUA TWV QWTOAVTIYPAQWYV.
Xpovog duvarthg atroxwpnong: 10.00 ..

ZAZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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