EMNANAAHMNTIKEX ATNOAYTHPIEZ EZETAZEI>
[ TA=HX ENIAIOY AYKEIOY
2ABBATO 16 2ETNTEMBPIOY 2000
E-=ETAZOMENO MAGHMA OETIKHZ KATEYOYNZHZ :
MAOHMATIKA

©EMA 10

A. Eotw pla ovvdaptnon f, n omoia €ival ouveEXNC OE €va
dlaotnua A.
a. Na anodeiete otL av f (x)>0 o€ KOBE ECWTEPIKO anueio
X TOU A, 10T n f €ival yvnoing avéovoa o€ OA0 TO
draotnua A.
Movaoec 8

B. Av f '(x) <0 o€ KABE ECWTEPIKO ONuEio x TOU A, Tl
OLUTEPAIVETE YIa TN povoTovia tn¢ ouvaptnong f;
Movadec 4,5

B/.Na xopaktnpicete TI( TPOTACEI( TOU OKOAOLBOUV
ypd@ovtag O0To TETPAdI0O ocaC TNV €vdelén, 2ZwaoTtd N
AGBo¢ dOimAa O0TO ypOuud TOUL AVTIOTOIXElL 0€ KaBe
mpotaaon.

a. H ocuvaptnon f(x) = e!- x gival yvnoiw¢ avovoa 0To
OUVOAO TWV MPAYUOTIKWVY aplipuwy.
Movaodec 2,5

B. H ouvdaptnon f e £'(x) = - 2npx+—’1—2 + 3, OTov
|

X
X | 3 | eival yvnoiwg a0&ouoa GTo SIAGTRA OUTO.

Movaodec 2,5



y. Av f(x) = g'(x) + 3 vyia kabe x A, T0TE N
ouvaptnon h(x)=f(x)-g(x) ¢€ivat yvnoiwc
@Bivovoa oto A.

Movaodec 2,5

B.2. 210 MOPOKATW OXAuna diveTal N YPOQPIKN TOpAcTOON TNC
mapaywyou plog cuvaptnonc £ oto didotnua [-2,6].

y

4\

s '/—\ S S
NEZR/

Na mpoodlopioete Ta d1AOTANATA OTO OTOIA N oLVAPTNON
f eival yvnoiwg av&ovoa i yvnoiwg @bivouvoa.

Movaodeg 5
OEMA 20
a. Av z;, z, gival o1 pidec ¢ e€iowong 22 + 2z + 2 = 0, va
anodeifete 6T1 zp0 230 0.
Movadec 12

B. Av z €ival pida tng¢ €iowong tTou a. EPWTANOTOC, ME
@AVTOOTIKO péPOC BETIKO aplbuod, va Bpeite TIC TIpnEC TOU
BeTIKOL aKeEPOiOL V yIO TIC OTOIEC z €ival
TPOYUATIKOC aplOpdc.

Movadeg 8



y. Na Bpeite Tov mivaka Tn¢ oUpUETPIOG e TNV Omoio umopEi va
MPOKUYEL amo TNV €1IKOVA TNE pidag z; N EIKOva tng pidac z,.
Movdaodeg 5

OEMA 30
Aivetal n ouvvaptnon f, ouveEXnE OTO0 OUVOAO TWV
TPAYUATIK®OV aplBuwv, yia Tnv onoia 1oxVEL:

y f(x) ex 1

5
X0 1 2x

a. Na Bpeite 10 1(0).
Movaoec 7

B. Na d¢eiéete 0TI n ovvdaptnon f gival mapaywyioiun oto
ONUEio xo= 0.
Movdadec 9

Y. Av h(x)=e™f(x), va d€i&eTE OTI 01 EQATTOUEVEC TWV
YPOPIKWV TOPOOTACEWY TWV ouvaptioewy f Kol h ota
onueio A(0,f(0)) kat B(0,h(0)) avtiototxa ival mapaAANAEC.

Movadec 9

OEMA 40
H tiun P (o€ XIAMGdEC dpaxuéC) EvOC TPOTOVTOC, t UIVEC

LETA TNV E10AYWYH TOL 0TNV ayopd, diveTal amo tov

tomo P(t) = 4 + -8
5
. 4

|




a. Na Bpeite TNV Tiur TOL TPOTOVTOC TN OTIYyUN TNC E10AYWYNAC
TOU OTNV ayopd.
Movadodec 2

B. No Bpeite 10 XPOVIKO O1ACTNUO, OTO OTOI0 N TiuR TOU
TPOTOVTOC CLVEXWC OVEAVETAL.
Movaodec 10

y. Na Bpeite tn. XpovIKr oTiyuj KAtd Tnv omoio n Tiuf Tou
MPOTOVTOC YiveTal péylotn.
Movadodec 8

d. Na 0gi&ete OTI n Tiur TOU TMPOTOVTOC PETA OO KATOLO

XPOVIKI] OTIyul] OUVEXWC HEIWVETOL, XWPIC Ouwe Vo umopEi

VO YIVEL LIKPOTEPN Ao TNV TIpH TOL MPOTOVTOC TN OTiyul NG
€100yWYNC TOU 0TNV Oyopd.

Movdodec 5



EMANAAHMNTIKEZ ANOAYTHPIEZ EZETAZEI>
" TA=HZ ENIAIOY AYKEIOY
MAPAXKEYH 15 ZEMNTEMBPIOY 2000
E=ETAZOMENO MAGHMA TEXNOAOI'ITKHZ
KATEYOYNZHZ MAOHMATIKA

OEMA 10
A.l1. Aivovtal ot piyadikoi aptbuoi z;, z,.

Na onodeifete 0Tl: 7z, z,z
2
Movadecg 5

A2. Avz =p; (0vvl, +inub,) Kal z, = p, (ouvO, + iNub,)
dv0 pulyadikoi oplBupoi O€ TPIYWVOUETPIKN popen, va
VPAYETE TA ypAupdata tn¢ ZTAANC A Kol dimAa o¢€
KABe ypauua tToV aplbud ¢ ZTnAng B €101, wote va
MPOKUTTEL 1OGTNTA:

21NAN A __2mAn B
0 |z oS0l ,
2 1 I
B 7 7 3 H Lﬂ% ‘W‘
?H( T :
4. IH i .
| 5 U( | ﬂ 7-7 ‘ 1 2
y. Zl . 7717 2 71 1 7 -
Il !HIH | |
6, 12 1 2] 1 -2
b

1 1

Movaodeg 7,5



B.1. No ypdyete 010 TETPAJI0 0OC TO YPAuud TTOU
AVTIOTOLXED 0T 0WOTH amavinon.
AivovTal ol ptyodikoi aptpoi:

2 . 20 5. 5
mﬂﬂ e L TR S

V4

14 r 1 r r
TOTE 10 MNAIKO — Elvar (oo pe:
2

A:2 B:2i = -2 A -2i E:2(1-1)
Movadec4,5
B.2. Aivetal o pyadikog aptbpogz =1 +1i. Na
umoAoyioete 1o z'°.
Movaodec 8

OEMA 20
A. OewpoLpue Tov Tivoka A d1doTtaonC

(k*- 2k - 1) | (K + 2\ - 3 ) ka1 Tov mivoka B
dtaotoonc (A + 1) | (3K - K2+ 2), 6mov K Kat A
BETIKOI aKEPQIOL.

a. Na Bpeite Tn oxeon mouv cLVAEEL TO K KOl A, yio va opileTal 1o
yivouevo A - B

Movadec 5

B. No Bpeite TIC TIHEC TV K KOt A KOl TIC OI0OTACEIC TWV TIIVOKWY A
Kalt B, yio va opidovtal ta yivoueva A -B kai B - A

Movadeg 10



, , 0 1 : ,
B. Aivetal, 0 Tivakac A | Hl OH . Na anodeiete 611

a. A% =-1, 6mou | 0 povodiaiog 2. 2 TivaKoC.
Movaddec 4
B. 2A2004 - A2001 + A1999 =72 | Omou | 0 povadlaioc 2J2 TiVoKaC.
Movddeg 6
OEMA 30
, , , x> 3x 2
Atvetal nouvaptnon f ue wwno f(x)= ——
X _

GTIOV O TTPOYUATIKOC ap1Budc.

a. Na Bpeite Tnv Tipur) ToL TPAYuOTIKOD aplBuou a, woTe N ouvaptnon £
VO EXEL KATAKOPUPN 00VUTTWTN TNV €LBEia x = 4.
Movaddeg 5

B. Na Bpeite TNV Tiur) TOL TPAYUATIKOU ApIBuoU a, WOTE N EQATTOuEVN
NG YPOPIKAC Tapdotacng Tn¢ £ oto onueio M(1,0) va diEpxeTal
amno 1o onueio A(-2,3).

Movadec 10

V. Av a > 2, va Ogi&ete 0TI LTApXeEl apIBuOC xo  (1,2) TETOIOC, WOTE N
gQanTopuévn TNC YPOQIKNC mapdotoon¢ TN f oto onueio pe
TETUNUEVN Xo VO €ival TOPAAANAN TPOC TOV GEova x'x.

Movadeg 10



OEMA 40

2€ &Va OlOywVIoHO €vog Opyaviopol yio TV TPOCANYI TPOCWTIKOU,
OLYKEVTPWONKav 1.000 ypamntd vroPrelwv. Kabe yparto dlopbwvetal
amo 0o OIOPOPETIKOLE Babuoloyntec. Kabe BobBuoloyntrc diopBwvel
4 @aKENOLC TWV 25 ypamtwv v nuépa. Ma tn o10pbwon Kabe
ypomtou o PobuoAoyntr¢ aueifetal pe 200 dpaxuec. Tn d1opbwaon
oLVTOVI{oLV dLO EMOTITEC TOU apgifovtal ue 4.000 dpaxueEC TNV NUEPO.
2T0 TEAOC NG d10pBwang OAwvV TWV YypamTwv, Kabe Babuoioyntrc
naipvel €mi AoV ¢ emidopa 10.000 dpaxueC ave&dptnTa AMo Tov
apIBUO TWV NUEPWV TIOU ATIOOYOANBNKE.

a. No omodeiéete 0Tl 10 KOOTOC K(X) 0€ XIAAOEC
dpaxuéC yio TN d10pbwan OAWV TWV YPATTIWVY,
divetal anod tn ouvaptnon:

x) 10 EU 1640°

]
X

0mou x O OopIBuoC TWv Baequbyntd)v mou
AMmOOXOAOLVTAL.
Movddeg 13

B. Moool mpénel va gival ot BabuoAoyntéc, woTe TO KOOTOC TG
d10pBwaNC va ival EAAXIOTO;
Movadec 8

y. No Bpeite T0 EAAXI0TO KOGTOC TOU [3. EPWTHLATOC Kal ToV aplBud Twv
NUEPWV TIOL OTACXoANONKav ot BabuoAoyntég yia T d10pbwan
TWV YPOTITWV.

Movadec 4



EITANAAHIITIKE>Z AITOAYTHPIE> EEETAZEIX
[ TAZHZ ENIAIOY AYKEIOY
ITEMIITH 5 IOYAIOY 2001
EEETAZOMENO MAGHMA
OETIKHXZ KAI TEXNOAOTIKHXZ KATEYOYNXZHX :
MAGHMATIKA

OEMA 1o

A.l. 'Eotow f pia ovvédptnon opiouévn oe éva oraotnuo A.
Av F eival nia mrapdyovoa tng f oto A, tdte
OAEC OL CVVOQTNOELS TNS LOQPNC:
G(x)=F(x)+c, ¢ R
elval Tapdyovoec tne f oto A »au

®a0e AaAAM mapdyovoa G tng f oto A malpver T
noeeN:
G(x)=F(x)+c, ¢ R
Movdadec 6,5

A.2. Na ovumTANQwoeTe O0TO TETPAOLO 0OO0C TIC TOAQUXATW
OY€0ELC MWOTE VO TEOXRVYOVV YVWOTEC LOLOTNTEC TOV
0Q0LOUEVOU OAOXRANQODUATOC.

\ B
A QuAf()dx=

B
B. q;((f(X) +g(X) }jX = e

B
V- QuMf()+Hg(ldx=

Omov k,u\ R »au f,g ovveyeic ovvaptioelg oto [a,p]

Movdadec 6



B.1. Na fepeite ™ ovvaptnon f, yia tnv omoia LoyveL
f7(x)=6x+4, x R %oL 1 yoa@ixl Tng TOQdoTO.0nN OTO
onueto tng A(0,3) €xer xhiom 2.

Movaoec 6,5

B.2. Noa vmohoyioete Ta TaQaXAT®W OAOXANQOUATA

. J.l(ex+x Yo

0
Movaodeg 2
4 3)(2
B j 3 o
1 X
Movdadecg 2
It
2
y. I (2nux + 3ouvx) dx
0
Movdadecg 2
OEMA 20
a. No Poelte TtOoV YEMUETOLRO TOTO TWV EROVOV TV
ULYOOLRMV Z YLO TOVSC OTTOLOVC LOYVEL:
z+16=4z+1
Movaodeg 9
B. Noa poeite Ttov yewmuetpird TOTO TOV ELROVOV TOV
ULYOOLXM®YV Z YL TOVS OTOLOVS LOYVEL:
z-1=iz-1
Movaodeg 9

Y. No T1p€yete O TOLYMVOUETOLUN UWOQPN TOVC ULYAdL®ROVC
mTov  emaAnBevovv  ovyxeOovwe  TIC  OYECELL TWOV
gowtnuatmv (a) xar (f).

Movaodeg 7



OEMA 30
Alvetolr n ocvvapTnon
p X+a, X£1
f(x)=! ] N
- -0, xT 2]
6mov al R
d. Na vwoAloyloete tTo 6QL0

_ 1- € X+1
Iim ———

x®1 X-1
Movédec 7

B. Na Boeite 1o al Rdote 1 ovvdoptnon f va eivatr ovveyiic
010 X,o=1.
Movdéadeg 11

y. Tw a=1 va delEete St vmdoyer éva tovhdywotov El (1,2)
T€TOLO0, MWOTE 1N EPATTOUEVY] TNG YOUPLUNEC TAQAOTAONC
e f oto A(E,f(E)) va eivar tagdAAnkn mooc tov dEova
X'X.

Movaodeg 7

OEMA 40
Eotw nio wrpayuatixy ocvvdpotnon f, ovveync oto (0,+m0) yia
TNV omola LoyveL:

1 IX t(t)

f(x)=—+| —=dt pex>0
X J1 X

a. Na dei€ete dtum f elvar mapaywyiowun oto (0,+00).
Movédeg 3
B. Noa detEete 611 0 TVmMOC TN ovvapTnong f elvat:

f@):lﬂ?x,x>0

Movadeg 7

Y. Noa Poeite To ovvoho Tiuwv tng f.
Movadec 6



No Poeite TIC AOVUTTWTES TNS YOOUPLENG TAQACTAONG

e f.
Movédec 4

Noa wvmoloyiocete 7t0 eupadov Tov Yweliov mWOV
meQLrAElETAL  amO TN YoOQ@LXRN TAaQAoTOOm  TNG
ovvdotnong f, tov dEova x'x ®nau Tic evbelec x=1, x=¢€.

Movédec 5



APXH 1H2 2EAIAAZ

T TA=H |

EMNANAAHMNTIKEZ AMNOAYTHPIEXZ EZETAZEIZ
" TAZHZ
ENIAIOY AYKEIOY
AEYTEPA 8 IOYAIOY 2002

EZETAZOMENO MAOHMA OETIKHXZ KAl TEXNOAOINIKHZXZ

KATEYOYNZHZ: MAOHMATIKA

OEMA 1o

A.

Av z = p (ouvb
1 1 1 2 2
HIYOdIKOI O€ TPIYWVOUETPIKI HOP®PR, TOTE VO OTTOOEIEETE OTL:

21 2, = p1p; [0UV(8:+0;) + INU(B;+6,)].

+inNué ) kat z = p (ouvB + iInNuB ) eivar dvo
1 2 2

Movadec 15

Na XopoKTnpioete TIC TPOTACEI{ TIOL OKOAOUBOUV,
YPA@OVTAC 0TO TETPAJIO ga¢ TNV AEEN ZwaoTo 1 Adbog
OITTAC OTO YpAUUO TIOL OVTIOTOLXED 0€ KABE TIpOTOOT.

B
a. Av f(x)dx 0 , T6Te KAt avdykn Ba givat f(x) 0O
a
yio Ké0e x [a,B].
Movadec 2

B. H ekova f(A) &vo¢ dlaotiuato¢ A HEOw HIAC
ouveXoLC Kol un  otabepric ouvaptnong f  eival
d1dotnua.

Movadec 2
Y. Av n ouvaptnon f eival mapaywyioiun oto Rkat dev
givalr avTIoTpEPIUn, TOTE ULTIAPXEL KAEIOTO dlacTnua
[a,B] , oto omoio n f tkavomolei TI¢ MpolTMoBETEIC TOUV
Bewpnuatoc Rolle.

Movadec 2



APXH 2HZ >EAIAAY

T TA=H |

0. 'EoTw ouvaptnon f optopévn Kal moapaywyioiun oto
dtdotnua [a,B] kot onueio Xo [a,f] oto omoio n f
TTAapouoladel TOTIKO HEYIOTO. TOTE mavta 1oXVel OTL
f'(x0)=0.

Movadec 2

€. Avn GUVGDTPGH f eival ocuvexnc oto draotnua [a,p]
KOl LTTAPXEL Xq (a, B) Tétolo wote f(x )=0, T1OTE KOAT’
avaykn 0a toxvel f(a) f(B) 0.

Movadec 2

OEMA 20

e 1

AIVETAL N oLUVAPTNON f(x)\ &1, X R

a.

Na dciéete o0tT1 n f avtiotpéeetal kKal va Bpeite tnv
avTioTpo@n cuvaptnon e

Movadec 10

Na deiete 0TI n e&iowaon fl2 (X) = 0 €xel povadiKNi
pida 1O PnoEv.

Movadec 5

Na umoAoylotei To oAokKARpwua . f 1(X) dx

NI NP

Movadec 10



T TA=H |

O@EMA 30
A
ivetal n ouvaptnon f, optopévn oto IR, pe tOTO
—.2
f(x) = x=zI* [x+7]
X2 +|z |2

OTIOU Z OULYKEKPIUEVOC HIYAdIKOC aplOuog z=a+pi, a,f R,
Vg3 a 0.
o. Na Bpeite Ta opla UI[m f(x), Ilim f(x).

XU X

Movadecg 8

B. Na Bpeite Ta akpotata tn¢ ouvaptnong f, eav
\z(l\> Hl |
Movadec 9

y. Na Bpeite To 00VOAO TIHWY Kot To TTARBoc Twv pilwv e T,
Movadec 8

OEMA 40
‘Eotw n ovvaptnon f, optopévn oto IRue 0e0TEPN OLVEXN
TAPAYywYyo, TOL IKAVOTIOIED TIC OXETEIC:

£ 0f(x) + (F (x))2 = FOf (X) , x R

kat £(0) = 2f (0) = 1.

o. Na mpoodlopioete tn ouvdaptnon f.
Movadeg 12

B. Av g €ival ouvexne ocuvaptnon pe medio oplopoL Kal
oOVOAO TIHWV TO dtactnua [0,1], va dciete OTL n

eiowan
X
g(t)
| dt 1
x o 1 (t)
EXEL Hia povadikn AVan oto dtdotnua [0,1].

Movaodeg 13



APXH 1H2 2EAIAAZ

T TA=H |

EMANAAHNTIKEZ ATIOAYTHPIEZ EZETAZEIZ
" TAZHX HMEPHZIOY ENIAIOY AYKEIQOY
TPITH 8 IOYAIOY 2003
E=ETAZOMENO MAGHMA: MAGHMATIKA
OETIKHZ KAl TEXNOAOTIIKHZ KATEYOYNZHZXZ
>YNOAO ZEAIAQN: TEZZEPIX (4)

OEMA 1o

A.

‘Eotw f pia ocuvaptnon opiopévn oe éva draotnua A.
Av F gival pia mapdayovoa tn¢ f oto A, va amodeiéete
oTl:

0. OAEC Ol CLUVAPTACEIC TNC LOPYPTC
G(x) = F(x)(c ¢ IR
givatl mapayovoe¢ tn¢ f oto A Kat
B. kaBe AAAn mapdyovca G tn¢ f oto A maipvel
HOPON
G(X)= Fx) ¢, ¢ IR.
Movadec 10

Nao xopoKtnpioete TIC TIPOTACEIC TIOL OKOAOULBOULV,

YPA@oOvTaC O0TO TETPAdIO oag Tn AEEN Zwoto | Adbog

OIMAC 0TO ypAUUO TTOU AVTIOTOIXED o€ KABe mpoTOON.

a. Av zi1, z2 eival piyadikoi apilbpoi, toTE 10)XLEN
navta |z, | |z, bz 4z (2| 5|

Movadec 2

B. 'Eotw pia ovvdptnon f mapaywyiolpn o' éva
dtdotnua (a, B), pe e€aipeon iow¢ éva onueio TOUL
X0, 0TO omoio opw¢ n f eivatl ouvexnc.

Av f (x)>0 ot1o (0, Xo) kat ' (x) <0 oto
(Xo, B), T01E TO f (X() €ival TOoMIKS eAdxioTo TNC .

Movadec 2



APXH 2H2 2EAIAAZ

T TA=H |

y. Mia ovvdaptnon f: A IR sival ouvaptnon 1 1,
OV KOl HOVO OV yla OTIOLOONTIOTE X1, X» A IOXVEL
N CUVETTAYWYN:
av X; = Xp, toTE f(X1) = f(X2) .
Movadec 2

5. Av f, g eival 600 cuvapTAOEI{ PE TUVEXN TIPWTN
TapAywyo, TOTE 1oXVEL:

f(x) g’ () dx | f)gx) ' (x) g0 dx |
Movaodec 2

. Tote pia evBeia X = Xo AEyETAl KAOTAKOPULUPN OCUUTITWTN
NG YPOQPIKAC TapAaoTOoong pia¢ cuvaptnong f;

Movadec 7

OEMA 20
a. No TeplypAPETE YEWUETPIKA TO GUVOAO (2) TWV EIKOVWV
TWV UIYOJIKWV APIOUWY Z TTOL IKAVOTIOIoOUV TIC OXEOTEIC:

z| 2 kat Im(z) 0.
| |
Movadec 12

B. Na amodei&ete 0TI, Av N €IKOVA TOL UIyadIKoU aplouoL z
KIveital oto olOvoAo (), 10TE N €1lkdGva TOL HIYOdIKOU

, 1 4 ) , ,
aptpov A —’z KIVEITOlL 0 €LBLYPAUUO TUNUA
Z

10 omoio Bpioketat otov Géova X X .
Movadec 13



T TA=H |

OEMA 30
A 20 U .
o VRIS dh G YERTNST, fﬁg;% i ol X

Movadec 5

B. Na Bpeite v TAAYIO AOOUTTTOTN  TNC  YPOQIKNAC
napaoctaonc tne f, 6tav 1o X teivel 010

Movadec 6

y. No amodei&ete 0TI f'(x)(\/le 1 fx) O
Movadec 6

1 - .

5. No amodeiéste OTI - dx In ¥4 1
x 1 Movdadec 8

OEMA 40
Aivetal pra covaptnon f opitopévn oto IR pe ouvexn mpwtn
TAPAYWYO, yla TNV omoia 1oX0oUV ol GXECEIC:
f(x) = (2 x) kou f'(x) Oy kéBe X IR
ao. No amnodeiéete 611 n feivat yvnoiwg povotovn .
Movadec 8
B. Na amodeiéete otTI n e&iowon f(X) = 0 éxer povadikn
pica.
Movadec 8

f(x)

F 00

Na amodeiete OTI N €QATITOHEVN TNC  YPAPIKNAC
MoapAcTACNC TN¢ § 0TO ONUEIO OTO OTOI0 AVTH TEUVEL TOV
d&ova X X, oxnuoatiletl pe avtdv ywvia 45°

y. 'Eotw n ouvvaptnon g(x) |

Movadec 9



T TA=H |

OAHTIIEZ (yia Touc €€eTalOPEVOUC)

>TO TETPAJIO VA YPAYETE HOVO TA TPOKATAPKTIKA
(nuepopnvia, katevBuvon, e&stalopyevo padnua). Ta
BépaTa dev B TA AVTIYPAYETE OTO TETPADIO.

Na ypAYeTe TO OVOUATEMWVUHUO 00¢ OTO TTAVW UEPOC TWV
PWTOAVTIYPAPWY AUECWC LOAIC cac TTapadobouv.

AgV ETUTPETETAL VA YPAPETE KAUIA AAAN onueiwan.

Katd tnv amnoxwpnon oo¢ va TopoadwoeTe pali pe To
TETPADIO KAl TA QWTOAVTiypa@a.

Na anavtioeTe 010 TETPAdIO 0a¢ g€ OAA Ta BEpaTta.

KaBe amavinon EMIOCTNUOVIKA  TEKUNPLWHUEVN  Eival
OTOOEKTN.

Aldpkela e&étaong Tpelg (3) WPEC HETA TN dlavoun Twv
PWTOAVTIYPAPWV.

Xpovo¢ duvaTtig amoxwpnong Metd tn 10.00n mpwivy.

KAAH ENMITYXIA

TEAOZ MHNYMATOZXZ



APXH 1H2 2EAIAAZ

T TA=H |

EMANAAHNTIKEZ ATIOAYTHPIEZ EZETAZEIZ

" TAZHXZ HMEPHZIOY ENIAIOY AYKEIQOY
AEYTEPA 5 IOYAIOY 2004
E=Z=ETAZOMENO MAGHMA: MAGHMATIKA

OETIKHZ KAI TEXNOAOTIIKHZ KATEYOYNZHZXZ

>YNOAO ZEAIAQN: TEZZEPIX (4)

OEMA 1o
A. 'Eotw pia cuvaptnon f optopévn o€ €va dltaotnua A. Av

- n f eival ouvexNg oto A Kal

e« f'(X) = 0 yia KABE ECWTEPIKO ONUEIO X TOU A,

TOTE va amoodeiete ot n f cival otabepry o€ OA0 TO
drtactnua A.

Movadec 9

B. Nao XopakKtnpioete TIC TPOTACEI{ TIOU OKOAoOLBOULV,
YPAPOVTOC OTO TETPASIO oa¢ TN AéEN Zwotd i Adbog
OITAO 0TO ypAuUO TTOL AVTIOTOLXEL o€ KABE TpoTOON.

a.

Av uia ouvaptnon f eival cuvexnc o’ eva anueio Xo
Tou Tmediov oplopol  TNG, TOTE  €ival  Kal
TAPOywWYyiolun oTo GnueEio auTo.

Movadec 2

To péTpo TNC dla@opdg dVO PIYOdIKWY Eival (00 PE
TNV AmooTaon TWV €1IKOVWV TOUC.

Movadec 2

Av f, g eival d0o ouvaptioelg pe medio oplouoLR
Kal opifovtal ot ouvBéoelg fog kat gof, TOTE QAULTEC
0l GUVBECEIC Eival LTIOXPEWTIKA (0EC.

Movadec 2



APXH 2H2 2EAIAAZ

T TA=H |

0. Ot vypagikeg Tmapactacelc C  kat C° 1wV
ovvaptioewv f kot f1 gival CLUHUETPIKEC wWC TIPOC
TNV €ubeia y = x mou d1XoTOoUEl TIC Ywviee xOy Kal
X Qy’.

Movadec 2
€. AV UTIApXEl To 6plo tn¢ f oTo Xo, TOTE

lim K/f(x):\/lim f(x) , epooov f(x) =2 0 KOVTA OTO
X - X

X—»XO
Xo, M€ K IN KOl ?( > 2.
Movadec 2

. Noa opicete motTe Aépe 0TI pia cuvaptnon f eivatl ouvexic
0€ €EVad aVOIKTO dtdotnua (a, B) Kol TTOTE € VA KAEIOTO
dtdotnua [a, B].

Movadec 6

OEMA 20
@ewpolpe tn ocuvdaptnon f: R o Rpue f(x) =2 "+ m *~4 *~ 57
ommou m IR, m > 0.

ao. Na Bpeite Tov m wote f(x) 20 yia kKabe x R.
Movadec 13

B. Av m = 10, va umtoAoyioBei 1o eufaddv ToL XWPIiovu TovL
MEPIKAEiETAlL anmd TN ypa@ikn mnapdotacn tn¢ f, tov
aéova X' X Kol TiIc evbeiec x = 0 kKot X = 1.

Movadec 12

OEMA 30

Aivetal pta ovvaptnon f: [a, B] - R ovvexng oto dldotTnua
[a, B] pe f(x) # 0 yia k&Be x [a, B] KOl HIYyOdIKOC aplOUOC z
ue Re(z) # 0, Im(z) # 0 kKal | Re(z) | > | Im(z) B



T TA=H |

Av z+l = f(a) kal 22+i2 = f2(B), va amodsiéste OTL:
Z Z

a. |z | =1
Movaodeg 11

B. f(B) < f°(a)
Movadec 5

Y. n €€iowan x3f(a) + f(B) = 0 €xel TouvAdxiotov pia pila
oto draotnua (-1, 1).

Movadec 9

OEMA 4o
‘Eotw ouvvaptnon f ouvexne oto [0, +») - IR TéTOlO, WOTE

00 =% + (2 2xf(2xt) dt
(x)—? [O xf(2xt) dt .

a. No amodeiéete ot1 n f eival mapaywyioiun oto (0, +x).
Movadec 7
B. No amoodeiéete 0Tt f(Xx) = eX - (x + 1).
Movadec 7

Y. Na amodeiéete 0TI n f(X) €xet povadikni pida oto [0, +),
Movadec 5
0. Na Bpeite ta oprta  lim f(x) kot lim f(x) .
X > + 00 X » —00

Movdadec 6



APXH 4H2 2EAIAAZ

T TA=H |

OAHTIIEZ (yia Ttoug e€sTalopévoud)

>TO TETPAdIO Vva YPAYETE HOVO TA TPOKATAPKTIKA
(nuepopnvia, katevbuvaon, e&etaldpevo padnua). Na unv
AVTIYPAYPETE TA BEPATA OTO TETPADLIO.

Na ypAaYeTe TO OVOHATEMWVUHUO 00¢ OTO TAVW UEPOC TWV
PWTOOVTIYPAPWY, OAUECWC HOAIC oag TTapadoBolv. Kauid
AAAN oNUEiwaN OV ETUTPETIETAL VA YPAYETE,

Katda tnv anoxwpnon oa¢ vo TopoadwoeTe padli pe To
TETPAJIO KOl T @wtoavtiypaga, Ta omoia kKat 6a
KATAOTPO@OUV HETA TO TEPAC TNC EEETAONC.

Na anavtioeTe 010 TETPAdIO 0aC g€ OAA Ta BEpaTta.

Kabe A0on EMIOCTNUOVIKA TEKUNPIWHUEVN €IVOL OTIOOEKTH).

Aldpkela €&€taong TpelC (3) wpeC PYETA TN dlavoun Twv
PWTOAVTIYPAPWV.

Xpovo¢ duvaTtig amoxwpnong: 10:00.

KAAH ETTITYXIA

TEAOZ MHNYMATOZ



APXH 1H2 2EAIAAZ

T TA=H |

EMANAAHNTIKEZ ATIOAYTHPIEZ EZETAZEIZ
" TAZHX
HMEPHZIOY ENIAIOY AYKEIOY
TETAPTH 6 IOYAIOY 2005
E=ETAZOMENO MAGHMA: MAGHMATIKA
OETIKHZ KAI TEXNOAOTIIKHZ KATEYOYNZHZ
>YNOAO ZEAIAQN: TEZZEPIX (4)

OEMA 1°

A.1 'Eotw n ouvvaptnon f pe f(x):«/k_. Na amodeciete 0TI n
f eival mapaywyiotun oto (0,+) KAl 1OXVEL:
1
fx) —.
(x) > Ix
Movadec 9

A.2 T6Te pla cuvaptnon A R Aéyeton “1-17;
Movadec 4

B. Nao XOpaKtnpioete TIC TPOTACEI( TIOU OKOAoOLBOUV,
YpA@oOvTaC O0TO TETPAdIO oag Tn AEEN Zwoto | Adbog
OIMAC 0TO YyPAUPA TIOU AVTIOTOIXED o€ KABE TTpOTAOT.

a. Ta eowTeplkA onueia ToL dlaoTAMATOC A, OTA
omoia n f dev mapaywyidetal 1 n MapAywyog Tnc
eivat ion pe to 0, Aéyovtal Kpiotpya onueia tne f oto
dtaotnua A.

Movadec 2

B. 'Eotw pita ouvvdaptnon f mapaywyiolun o' €va
dtdotnua (a,B) e e&aipean iowc éva onueio ToL Xo.
Av n f gival Kupth oto (a,X,) Kot KoiAn oto (Xo,B) N
AQVTIOTPOPWC, TOTE TO onueio A x_,f(x)  eival
UTIOXPEWTIKA  OnuUEIio  KAUPTAC  TNC  YPOAPIKNAC
napaoctaong Tng f.

Movadec 2



APXH 2H2 2EAIAAZ

T TA=H |

Y. To pEtpo TNC O1a@OPAC OLO MPIYOdIKWY aplOywv
gival ico pye TNV andéoTaon TWV E1IKOVWVY TOUC.

Movadec 2

d. Av yla dvo cuvaptnoelg f,g opidovtal ot fog kat gof,
TOTE €ival vmoxpewTika fog # gof.
Movadec 2

€. Ol €1KOveC dVLO ouLlLYWV HIYOdIKWY aplBuwv z,%
gival onueia CLUPPETPIKA WE TIPOE TOV A&ova X X.
Movaodec 2

oT. Av n ouvaptnon f éxel mapayovoa o€ Eva d1ACTNUA
A kot A IR*1dTe 10%0€L;

| tf(x)de f(x)dx .
Movadec 2

OEMA 2°
a. Av z,, z, eivatl giyadikoi apiBpoi yia toug omoioug toxvel

Z1+Z,=4+41 KOl z;ﬂ% , 5/ 5i ,

va Bpeite TOUC 24, Z5.
Movadec 10

B. Av vyia Tou¢ MIyadlkoO¢ aplByol¢ z,w 1oxLOLV
z-1-3i dkatlw-3-i 24
i. va oci&ete 0TI LTApPXOULY PovadIKoi piyadikoi aplBuoi
z, W £T0IL, WOTE Z=W KOl
Movadec 10
ii. va Bpeite TN pé€ylotn TIPR T0L 2 - W
Movadec 5



T TA=H |

OEMA 3°
Aivetal n ocvvaptnon f, n omoia cival nmapaywyiotun otoR
ue f'(x) 0 yia kdfe x | R.
o. Na dci&ete 6T n f gival “1-1”.
Movadec 7

B. Av n ypag@ikn mapactacn Crs tng f diEpXeETal amo T
onueia A(1,2005) kat B(-2,1),
va AVCETE TNV e€icwan ﬁl’(2004,f(x >.8) 2.
Movadec 9

Y. Na d¢ciéete 0TI LTTAPXEL TOLAGXIOTOV £va onueio M tn¢ Cry,
0TO omoio n epamntouevn ¢ Cs eival KABETN otTnV cubeia

1
£):y | ——x/2005.
(€)y 568
Movadec 9
OEMA 4°
Aivetal n guvexnic ouvdptnon fi IR Ryta tnv omoia 1oX0El
i OO

X0 X
2

12005 .

o. No ociéete OTL:
i. f(0)=0
Movdadec 4
ii. (0)=1.
Movdadec 4



ok w

APXH 4H2 2EAIAAZ

T TA=H |

No Bpeite 1o A R ét01, Gote;  lim X 1) i
xo 2x*  f(x) 2

Movadec 7

Av emimAéov n f eival mapaywyiolyn HPE  OULVEXN
napaywyo ctoR kat f'(x)>f(x) yia kabe x R,

va 0€iéeTe OTL:

i.  xf(x)>0 yia kabe x=0.
Movdadec 6

1 f(x)dx (L) .

Movdadec 4

OAHTIIE> (yia touc e€etalopEvoud)

>TO TETPAdIO va ypayete poOvo TA TPOKATOAPKTIKA
(nuepounvia, katevBuvon, e&etalopyevo padnua). Na
MNV avTIypAYEeTE Ta BEpata oTo TETPAdIO.

Na ypAPeTeE TO OVOUOATEMWVUHPO OOC OTO ETAVW HEPOC
TWV cpooroavrlypa(poov OQMETWC MOAIC OOC napaéoeouv
K IAA i V ETTPE LV :
KO(TO( TNV AamoXwpnon oo va MopadwoeTe pali PYe TO
TETPASIO KOl TA (pooToavriypa(pa Ta oTmoia Kol 6a
Karaorpa(pouv META TO MEPAC TNG €€ETAONC.

No amnavinoete MMM Ta Bépata.

Kabe AOon €MIOTNUOVIKA TEKUNPIWPEVN €ival ATTOOEKTH.
Alapkela e&étaong TPl (3) WPEC YHETA TN dlAVOun TWV
PWTOOVTIYPAPWV.

Xpovog duvatig amoxwpnone: HETA tn 10.30" mpwivn.

KAAH EMITYXIA

TEAOZ MHNYMATOZXZ

TEAOZ 4H> >EAIAAZ



APXH 1H2 2EAIAAZ

EMANAAHNTIKEZ ATIOAYTHPIEZ EZETAZEIZ
HMEPHZIOY ENIAIOY AYKEIOY
TETAPTH 5 IOYAIOY 2006
E=ETAZOMENO MAGHMA: MAGHMATIKA
OETIKHZ KAI TEXNOAOTIIKHZ KATEYOYNZHZXZ
>YNOAO ZEAIAQN: TEZZEPIX (4)

OEMA 1o
A.1 Noa amodei&ete 0TI (OLVX) =—NuX, XR.
Movadec 10

A.2 'Eotw f pia ouvdaptnon opltopévn o€ €va ditactnua A. Ti
ovopadouue apxIky cuvaptnon f mapayovoa ¢ f oto A;
Movadec 5

B. Nao XOopaKtnpioerte TIC TPOTACEI( TIOU OKOAoLBOUV,
YPAPOVTOC OTO TETPASIO caC¢ TN AEEN ZwoTo 1 AdBo¢
OITAa 01O ypAupa oL avtioTolxei oe KABe TpoTaon.

a. AV zq, Z, €ival giyoadikoi aptBuoi, ToteE 10XVEL:

Hzl\-\ZzHW{Z 2
Movadec 2
B. Av ol ouvaptioelc f, g gival Tapaywyioclyec 0TO Xo

KOl g(Xo) 0, TOTE N GLVAPTNON é eival mopaywyiotun oto

Xo KO LOXVEL:
ﬂiﬂ (XO)H f(x0) g (%) -1 (ZXQ) 9(%o) .
J 9(%, )
Movadeg 2
y. [0 ka8e x 0 10X0El Inx | 1
X
Movadecg 2



5. Mia ouvaptnon A | R eival 1-1, av KOt HOVO OV
Yo KABe OTOIXEIO Yy TOL OULVOAOUL TIYWV TNC N
eCiowaon f(x)=y éxel akpIfw¢ pia ADON w¢ TPOC X .

Movadec 2

€. 'Eotw f pia ouvexnc ouvvaptnon oe &va dtAotTnua

[a,B]. Av G egival pia mapdayovoca tng f oto [a,B],
tote b f(H)dt] G(a) - G(P).

Movadec 2

OEMA 20

D X
Aivetatl n ouvaptnon f(x)! ﬂlje—?&r , XR.

a. Na peAetioete tn ouvaptnon f w¢ mpo¢ tn povotovia TNng
oToR.

Movadeg 9
1
B. Na umoAoyiceTe TO OAOKANPWHO @dx .
Movadeg 9
Y. Ta KaBe x<0 va amodeigete OTL:
f(5*)+f(7*)<f(6™)+f(8%) .
Movdadeg 7

OEMA 30
‘Eotw ot pryadikoi aptbpoi z, mouv 1kavomololv Tnv 100TnTd
(4-2)*° = z'% ka1 n ovvaptnon f pe tomo f(x) = x*+x+a, aR.

o. Na amodeiéete OTI Ol €IKOVEC TWV HIYASIKWV Z AVIKOULV
oTnv evbeia x=2.

Movadec 7



APXH 3H2 2EAIAAZ

B. Av n epantopevn (€) TNC ypAaA@IKAC TapACTOONC TNC
ouvvaptnon¢ f oto onueio TOPNC TNG ME TV evBeia x=2
TEUVEL TOV G&ova Y'Yy 0TO Yo=-3, TOTE
I. va Bpeite To a kKal v e€iowan tng epantopévng (g).

Movadec 9
ii. va uvmoAoyioete TO €ufaddv TOL XWPiov TOU
TIEPIKAEIETAlL PETAED TNC YPOQIKNAC TAPACTOCNC TNC
ouvaptnon¢ f, Tn¢ epantopévnc (€), Tou agova X X Kal
e evbeioc x| g
Movadec 9
OEMA 40

Aivetatl n ouvéptnon f(x) = xIn(x 1)=(x 1)Inx pe x>0.

a.

i. Na amodeifete 6Tt In(X 1) - Inx 1 , X.0.
X

ii. Na amodeci&ete o1t n f gival yvnoin¢ @ebivovoa oto
dracTnpa (0,+).

Movadec 12

Na vTtoAoyioete TO ﬁﬂm xIn(1 1)
X X

Movadec 5

No omodeifete OTI UTIAPXEL HOVASIKOC aplBu6C o (0,+)
Této1o¢ wote (0+1)% = a%*,

Movadec 8



o AW

OAHIIEZ (via touc¢ eéeTtalopEvouc)
>TO TETPAdIO va  ypAyete POVO TA TIPOKOATAPKTIKA
(nuepopnvia, katevBuvon, e&stalopyevo padnua). Na  unv

avTiypdyete TOo Bépata oto TETPGOIo. Ta oxAuata mouv Ba
XPNOIUOTIOINCETE OTO TETPADIO PUTIOPEITE va TA OXESIACETE KAl
ME HOALPL.

Na ypAQeTe TO OVOUOTEMWVUPO 0O¢ OTO TAVW MPEPOC TWV
PWTOOAVTIYPAPWV, AUECWC HOALC oac Tapadobolv. Kauld aAAn
onpeiwan dev EMITPEMETAL VA YPAYETE.

KaTtd tnv amoxwpnon oca¢ va moapadwoete yadli ye 1o TeETPphAdIo
KOl Ta @wToavTiypaga.

Na amavtioeTe 0T0 TETPADSIO 00C¢ o€ OAQ TA BépaTta.

Kafe amdvtnon emIoTNUOVIKA TEKUNPIWUEVN €ival ATTOOEKTN.
Alapkela e&taong TpeELg (3) wpeg PETA TN dlAVOPR Twv
PWTOAVTIYPAQWV.

Xpovo¢ duvaTA¢ amoxwpnong: YeETa tn 10.30" mpwIvA.

KAAH ENMITYXIA

TEAOZ MHNYMATOZ



APXH 1H2 2EAIAAZ

EMANAAHNTIKEZ ATIOAYTHPIEZ EZETAZEIZ
HMEPHZIOY NENIKOY AYKEIOY
TPITH 3 IOYAIOY 2007
E=ETAZOMENO MAGHMA: MAGHMATIKA
OETIKHZ KAI TEXNOAOTIIKHZ KATEYOYNZHZXZ
>YNOAO ZEAIAQN: TEZZEPIX (4)

OEMA 1o

Al

A.2

Na amnodeiete o611 av pia ovvdaptnon f  eival
Tapaywyiolun o’ éva onueio Xo, TOTE €ival KAl CLUVEXNC
0TO onueio avto.

Movadec 10

Ti1 onuaivel YewpeTplka T10 Bewpnua Rolle Tou
Aa@opikoL Aoylopov;
Movadec 5

Na xapaktnpioete TIC TIPOTACEIC TIOL OKOAoOULBOULV,
YPAPOVTOC O0TO TETPAdIO oa¢ dimMAd O0TO ypAuud TOU
OVTIOTOIXED 0g KABe mpotaon, TN A&EEN ZwWoTd, av N
npotaon €ival ocwaotn, N AdbBog, av n mpotacn €ival
Aavbaopévn.

a. H ekova f(A) evoc¢ dlaoTAPATo¢ A HEOW HLAC
ouvexouLc cuvaptnong f eivatl ditdotnua.
Movadec 2

B. Av f, g, g eival ouvexei¢ ocuvapTAoEl 6TO dlACTNUA

[a,B], TOTE |

f(x)g')dx|| F(x)dx g (x)dx.

Movadec 2

y. Av f gival pia ouvvexnc cuvdaptnon oe éva dldotnua
A Kol a gival éva gnueio Tou A, TOTE

14

)[f(t)dtH f(x) yio KaBe x A.
[

Movadec 2



0. Av pia ouvvaptnon f eival yvnoin¢ avgovoca Kal
OUVEXNC O0€ €éva avolkTo dtdotnua (a,B), TotE TO
oUVOAO TIYWV TNC OTO dlAcTNUA OUTO E€ival To
dtaoctnua (A,B) omov A= lim f(x) kat B= lim f(x).

X X

Movadec 2

€. 'Eotw o000 ovuvapthoelg f, g oplopyévec oe Eva
dtdotnua A. Av ot f, g €ival ouvexei¢ oto A Kal
f'(X) = g'(X) yla KaBe e0wTePIKO anueio x ToL A,
ToTE 1o)vel f(x) = g(x) yia Kabe x_A.

Movaodec 2
OEMA 2°
Aivetal n cuvaptnon
13x < lo
X *
f(x)! |
x2lxllx, x 0.
a. No omodeix8ei 6T Iim f(x)| 3.
X 0
Movadec 8

B. Av fﬂ—ﬁﬂﬂ Kal n ouvaptnon f eivatl ocuvexnc oto onueio

2

X0=0, va amnodetxbei 6ti a = = 3.

Movadec 9
Y. Av a = =3, va vtoAoyloBei To oOAOKANpwUO A f(x)dx .

Movadec 8



O@EMA 30
AiveTal n ouvaptnon

f(x) =e* elnx, x>0.

o. Na amodeixbei 6tt n ovvaptnon f(x) ecivar yvnoiwg
av&ouvoa aTo dlaoTnua (1, +o),

Movadec 10
B. Noa amodetxbei ot1 toxvel f(x) = e yia kabe x > 0.
Movadec 7
Y. Na amodetxbei 0TI n e€icwan
x22 x2| 2 4
L, fodt 2 f(dt ) f()dt
EXEl AKPIBwC pia pica oto dtdotnua (0, +).
Movadec 8

OEMA 4o

r 14 r - 2 Z r
Atvovtal ol ptyadikoi apibuoi z; = a+Bi kar z, L, omov
2 24

a, IR pe B!/ 0. Aivetar emionc 6Tt z ,z R.

o. Na amodeixbei o1t 2, z,=1.

Movadec 9

B. Na Bpebei 0 YEWUETPIKOC TOTIOC TWV EIKOVWV TOUL Z1 OTO
UIYOOIKO ETITEDO.

Movdadec 6

y. Av 0 aptBudéc z? eival @avioaoTiKo¢ kot af>0, va
1

LuTtoAoYyILoB¢ei 0 z1 KOl va de1xBei OTI

z/10) 2@ 1) 3.
Movadec 10



> w

o

OAHIIEZ (via tou¢ eéeTalOuevoLC)
>TO TETPASIO VA YPAYPETE POVO TA TIPOKATAPKTIKA (nuepounvia,
KatevBuvon, e&etalduevo pabnua). Na pnv avtiypayete td
BEpata 0To TETPADIO.
No ypAYeTe TO OVOPOTETMWVUUO OdC OTO TIAVW PEPOC TWV
PWTOOVTIYPAPWY, OUECWE MOAIC oo¢ TapadoBolv. Kauild aAAn
Kata tnv anoxwpnaor] co¢ va TopadwaoeTe Padi ye To TETPAdIO
KOl TO pWTOavVTiypa@a.
NO anmavtioeTe 0T0 TETPAdIO 00C 0E OAA TA BEPATA.
No ypAWETE TIC ATTOVTNOEI OOC HOVO UE UTIAE 1] HOVO PE POVPO
OTUAO. MTOpPEITE va XPNOILOTIOINOETE PYOAUPBL POVO yia OXEdIQ,
dlaypAPPOTA KOl THIVOKEC.
Kd&Be amdvtnon emoTNUOVIKA TEKUNPIWHEVN Eival OTTOdEKTH).
Aldpkela  e&€taonc TPEIC (3) WPEC META TN dlavour Twv
PWTOOVTIYPAPWVY.

Xpovog duvatnig amoxwpnonc: Hetd tn 10.00° tpwivn.
KAAH EMITYXIA

TEAOZ MHNYMATOZ



APXH 1H2 2EAIAAZ

EMANAAHITIKEZ ATNMOAYTHPIEZ EZETAZEIX>
" TAZHZ HMEPHZIOY N'ENIKOY AYKEIOY
MEMIITH 3 IOYAIOY 2008
E=ETAZOMENO MAOHMA: MAGHMATIKA
OETIKHZ KAl TEXNOAOITKHXZ KATEYOYN2ZHZ
>YNOAO ZEAIAQN: TEXZXEPIZ (4)

OEMA 1o
A. 'Eotw pia ouvvexnc ocuvvaptnon o’ €va ditactnua [a, B].
Av G cgival pra mapayovca tng f oto [a, B], ToOTE Vva

|
amodeifete OTI u f(t)dt| G()-G()
Movadec 10

B. Tt onuaivel YEQWPETPIKA TO Oewpnua Méon¢ TIunRg tou
Ao @opikoL AoyIoHOU:;

Movadec 5

. No Xapaktnpioete TIC TPOTACEI TIOU OKOAOLBOLV,
YPAPOVTOC O0TO TETPAdIO oa¢ dimMAd O0TO ypAuud TOU
OVTIOTOIXED o€ KABe mpotTocon TN AEEN ZwoTo, av N
npdtaon €ival ocwoth, N Adbo¢, av n mpotacn eival
AavlBaaouévn.

a. YTApXouv ouvapthioel mou eival 1-1, aAAd dev
gival yvnoiw¢ JOVOTOVEC.
Movadec 2

B. Av pia ouvdptnon f eival KoiAn o’ éva diactnua A,
TOTE N €@ATTOPEVN TNC YPAPIKNAC TTapdotaong tng f
0¢ KA@Be onueio tou A [BpioKeTal KATW OO TN
YPOQIK TN¢ Tapdactoon, PE €&aipeon TO oOnueio
ETTAPNC TOUC.

Movadec 2

Y. To OAOKANpwua [ f(x)dx eival ico pe 1o dBpolcua

TwV eUPadWV TWV XWPIiwv TTov BpickovTal TAVW ATO

TEAOZ 1H> AINO 4 EAIAEX



APXH 2H2 2EAIAAZ

Tov Gd&éova X' X peiov To aBpolopa TV EUAdWV TWV
XWPIiwv Tou Bpiokovtal KATW AaTO TOV agova X X.

Movadeg 2
d. Av q, B mpaypatikoi aptbuoi, TOTE:
a+Bi=0 | a=0 1§ =0
Movadec 2
€. 'EO0Tw pra ouvAaptnon opltopévn o’ €va oOVOAO TNG

HOPOAC (O, Xo) (X oB) KOl A évaC TPOYHATIKOC
ap1Budg. Tote 1o)LEL N tooduvapia:

lim f(x) AL lim(f(x)=A) O

0 0

Movaodec 2

OEMA 20

AiveTal OTL 0 PIYOOIKOC aplBpo¢ 21: eivar pida 1n¢
e€iowonc z°+Bz+y=0, 6TOV B KO Y TTPAYHOTIKOI apipoi.
o. Na amodei&ete 011 f=-1 Kal y=1.

Movadec 9
B. Na amodeifete 011 Z5 —1.

Movadec 8

Y. Na pBpeite TOV VYEWHUETPIKO TOTO TwV E€IKOVWV TOU
HIyadtkoU aptbuol w, yia Tov omoio 1oXVEL:

| bimzr

Movadec 8



APXH 3HZ SEAIAAY
OEMA 30

Aivetatl n ouvaptnon f(x) x2—2Inx, x 0.
o. Na amnodeifete 611 o)Vl f(X) 1 yia KdBe x>0.
Movdadec 6

B. No Bpeite TIC ACVUTITWTEC TNC YPAPIKAC TAPACTAGCNC TNC
ouvvaptnonc f.

Movdadec 6
Y. 'E0Tw n ouvaptnon

g(x)|

i. Na Bpeite TNV TP tT0L K €T0l WOTE N g va gival
OUVEXNAC.

Movadec 6

ii. Av k\—l, TOTE va amoodeiéete OtTL n g €xel piaq,

TouAdxlotov, pida oto ditdotnua (0, e).

Movadec 7

OEMA 4o
‘Eotw f pla ouvvexnc ocuvaptnon oto ditdactnua [0, +) yia v
omoia toxvel f(x) >0 yia kabe x 2 0. Opiovpe TIC CLVOAPTNHOEIC:

F(x) = f®ydt, x[0,+),

F(x)
LOX tF (1) dt

h(x) L X 0+).



w

ol

APXH 4H> EAIAAZ
NO amodeifeTe OTI U: et1[f (1) F(O]dt F(1)

Movadeg 6

Na amodeiéete OT1 n ouvvaptnon h eivatl yvnoiwcg
eBivovoa oto drdcTnua (0, +).

Movadec 8
Av h(1)=2, téte:
] 2 2
i. Na amnodeci&ete OTI U f(t)dt .2  tf(t)dt
0 _
’ Movadec 6
1
ii. Na amodeiéete OTI u) F(t)dt %F(l)
Movadec 5

OAHINIEZ T'IA TOYZ EZETAZOMENOY 2

>T0 TeETPAdIo va  ypdAyetre pPOVO TA  TIPOKOTAPKTIKA
(nuepopnvia, katevBuvon, e&stalopyevo padnua). Na unv
AQVTIYPAYETE Ta BEPaTa oTo TETPADIO.

Na ypAYeTe TO OVOUOTEMWVULUHPO 0OC OTO TAVW HEPOC TwV
PWTOAVTIYPAQWV, auéow POAIC oa¢ mapadobolv. Kaptd aAANn
onUeiwaon 0ev EMITPETETAL VO YPAYETE.

Katd tnv anmoxwpnon oa¢ va Mapadwoete pali ye 1o TETPAdIO
KOl Ta gwTtoavTiypaga.

Na amavtioeTe 0TO TETPAdIO 00C 0€ OAQ Ta BépaTta.

Na ypayeTe TIC ATMAVTNOEIC 0OC HOVO PE UTIAE I} HOVO PE HOULPO
OTUAO. MTopEite va XpnolUomolnoeTe HOALBL pévo yia oxédla,
dlOypAPPATO KOl TIIVAKEC.

Kafe amdvtnon emMIOTNUOVIKA TEKUNPLWUEVN €ival ATTOOEKTH.
Alapkela e&Etaong TpeELg (3) wpeg PETA TN OlAVOPR Twv
PWTOAVTIYPAQWV.

Xpovo¢ duvaTA¢ amoxwpnong: YHeETA tn 10.00" mpwivA.

KAAH EMITYXIA

TEAOZ MHNYMATOZXZ

TEAOZ 4H> AINO 4 YENAIAEX



APXH 1H2 2EAIAAZ

ENANAAHMTIKEXZ AMNOAYTHPIEX
EZETAZEIZ " TAZHZ
HMEPHXIOY TENIKOY AYKEIOY
MEMIMTH 9 IOYAIOY 2009
EZETAZOMENO MAOHMA: MAOHMATIKA
OETIKHZ KAI TEXNOAOIIKHX KATEYOYNZHZXZ
2YNOAO ZEAIAQN: TTIENTE (5)

OEMA 1°

A. 'Eotw n ouvdptnon f(x) =v/x. Na amodeifete 611 n f
gival mapaywyioiun oto (0, +o) KAt 1OYXVEL:

: 1

f(x)=—

(X) >

Movadec 9

B. ’'Eotw pla cvvaptnon f Kol Xo éva onueio tou mediov
oplopoL TNC. Mote Ba Aépe 0TI n f eival ouvEXNC OTO Xo ;
Movadec 6

. Na XO0paKTnpioete TIC TPOTACEI( TIOU OKOAOLBOOULV,
YPA@OVTAC( OTO TETPASIO oa¢ dIimMAA O0TO ypAupo TOUL
avTioTOolXei o€ KABe mpoTaon 1n AEEn ZwWOTO, OV N
npdtaon €ival ocwoth, N Adbo¢, av n mpotacn eival
AavBaaouévn.

a. Av z gival é&vag Piyadikog aplbuog tote yia KABe BeTIKO
J 14 V — ——\V
aképato v ioxvel (z7)=(2)

Movadec 2

B. H ouvvdaptnon f eivar 1-1, av Kol govo av KABe
optovTIa guBeia TEPVEL TN YPAPLIKN TTOpACTACN TNC
f tTo mMOAU o€ éva anueio.

Movdadeg 2



LoXVEL:

Av lim f(x) = 0 kat f(X) < 0 KOVTA OTO X, TOTE
X - X,

lim = +o0
x - x, T(X)
Movadec 2
d. 'Eotw n ouvvaptnon f(x) = epx. H ouvaptnon f ival
nopaywyiown oto ;= O-{ x| ouvx =0 } kat 1ox0el
f'(x) =- —2—1
OUV“X
Movadec 2
e. Na kd&bBe ovvaptnon f, mapaywyiolyn o€ €va
dldotnua A, 1oxVEl
If'(x)dx =f(x) +c, x A
OTIOU C €ival pla TpayuaTIK otadepd.
Movadec 2
OEMA 2°
OewPOLYE TOLC MPIYOdIKOUC aplBuolC z ylo TOLC OTOoiou¢

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

Na ppeite TOV VYEWPETPIKO TOTO TWV EIKOVWY TWV
UIYadIKwV aplBuwy z = X+yi 0l OToiol IKOVOTIOloUV TNV
mapamavw e&iowan.

Movdadec 10



B. Na PBpeite TOV POVODIKO TPAYUOATIKO aplBYO z1 KAl TOV
HOVOOIKO PAVTAOTIKO AplBuo z, ol OTOoiol IKOVOTIOIoUV
TNV Tapamnavw £&icwon.

Movdadec 8
y. Ta toug aptbuyoug zq, z, oL BpEBNKAV 0TO TIPONYOVUEVO

EPMTNUA VO OTOBEIEETE OTI |21 +22 | *+|z1-22 | *= 40
Movdadec 7

OEMA 3°
AIveTAL n ouvApTnon
f(x) = In[(A+1)x2+x+1] - In(x+2), x ~ -1

OTIOL A €VOC TIPAYUATIKOC apIlBPOC pe A=-1

A. No TpoodIopicETE TNV TIYN TOU A, WOTE VA LTIAPXEL TO
opto lim f(x) kot va givatl mpayuaTtikog apléuoc.

X—>+00

Movdadec 5
B. 'Eotw 0Tt A = -1

a. Na peAetioeTe w¢ TPOC¢ TN povotovia Tt cuvvaptnon f
KOl va Bpeite To c00VOAOD TIHWV TNC.
Movadadec 10

B. Nao Bpeite TIC AOLUTITWTEC TNE YPAPIKNC TTApAcTAONC TNG
ouvaptnong f
Movddec 6
y. Na amodeiéete o011 n e€iowon f(x) + a? = 0 €xel
HOVOOIKN AVLON Yyia KABE TPAYUOTIKO aplBud o pE
az0

Movadec 4



APXH 4H2 2EAIAAZ
OEMA 4°

Aivetal pra cuvaptnon f[0,2] - 0 n omoia eival 300 @QoOpPEC
Tapaywyioiun Kot IKOVOTIOLETD TIC OLVONKEC
f7(x) —4f'(x) +4f(x) =k xe?*, 0<x <2
f'(0)=2f(0), f'(2) = 2 f(2)+12 e* f(1) = e?

omou k évag mpayuaTtikog aptéuoc.

a. Na amodeiéete 0TI N ouvaApTNON
f (x)-2f(x)
e2” '

g(x) = 3x2- 0<x<?2

IKaVOoTIolel TIC uTtoBéaelc Touv Bewprjuatoc touv Rolle
oto ditaotnua [0,2].

Movdadec 4
B. Na amodeiéete o0T1 vmapxet & (0,2) TETOI10, WOTE VA
1IoXVEL
f"(§) +4f(8) = 6 & e** + 4F'(Y)
Movdadec 6
Y. Na amodeiéete o011 k = 6 Kat ot1 1o)xVeL g(x) = 0 yia
Kabe x [0,2].
Movdadec 6
5. No amodeifete 611 f(x)=x3e?*, 0<x<2
Movaddec 5
€. NO UTTOAOYIOETE TO OAOKANPWHA
2 f(x
J1 —)Ezldx
Movadec 4



APXH 5H2 2EAIAAZ
OAHIIEX TIA TOYXZ EZETAZOMENOYZ

>TO TETPAdIO vA YPAYPETE POVOV TA TPOKATOAPKTIKA
(nuepopnvia, katevBuvon, €&etalOpevo padnua). Na
MNV OvTIypayete TO BEPaTa O0TO TETPADIO.

No ypAPEeTE TO OVOUATETTWVUPO 0OC OTO TTAVW PEPOC TWV
EWTOAVTIYPAQPWY, OUECWC MPOAIC 00¢ Tapadobouv.
Kaptd AaAAn onueiwon dev EMITPEMETAL VA YPAYPETE.
Katd tnv amnoxwpnor oo¢ va TapoadwoeTe pali pe 10
TETPASIO KAl TA QTOOVTiypa@a.

Na amavtioete 010 TETPAdId oa¢ o€ OAa ta Bépata. Na
UN XPNOIUOTIONBEL TO AIYETPE QUAAO TOU TETPOAdIOU.

No ypAPEeTE TIC ATIAVTIOEIC OOC HOVOV HPE PTAE 1 HOLPO
OTUAO  dlapKEiOG KOl pOvOov  ave&itnAnCe  peAdvnc.
MTIOpEITE va XPNOIUOTIOINOETE POAUBL yovo yia oxédla,
dlaypAppaTa KAl TiVOKEC.

K&dBe amdvinon EMIOTNUOVIKA TEKUNPLwUEVN  €ival
aTOdEKTN.

Arapkela e&Etaonc: TpeIC (3) WPeC YETA TN dlAVOUN TwWV
PWTOAVTIYPAPWV.

Xpovog duvatng amoyxwpnonc: 10.00 ..

KAAH EMITYXIA

TEAOZ MHNYMATOX2



APXH_1HZ _>EAIAAZ

EMNANAAHMNTIKEXZ ATNOAYTHPIEX E=ETAXEIZ
" TA=HX HMEPHZIOY TENIKOY AYKEIOY
TETAPTH 7 IOYAIOY 2010
EZETAZOMENO MAOHMA: MAOHMATIKA

OETIKHZ KAI TEXNOAOIIKHX KATEYOYNZHZXZ

2YNOAO ZEAIAQN: TTENTE (5)

OEMA A

Al.

A2.

A3.

A4,

Na amodeiete OtTI n cuvdptnon f(x) = nux, x [, €ival
nopaywyioiun oto [ Kol 1oXVel (NUX) = GLVX

Movdadec 8

Mote Aépye 611 pia ovvaptnon f eival mapaywyiolyn o€
éEva KAglotd otdotnua [a,B] tou mediov opiopolL TNC;

Movdadec 4

Mote Aépe OTL plo ovvaptnon f pe medio opiopold A
mopouolalel o010 Xg A (0AIkd) péyioto, 10 f(X 9;
Movaddec 3
No XopoKtnpioete TI( TPOTACEIC TIOU OKOAOLOBOULV,
ypa@ovta¢ oTo TETPAdI6 cac¢ dimAa OTO ypAupo TOU
OVTIOTOIXED o0e KABe mpotacn TN AéEn Zwoto, av n

npdétaon eivar ocwoth, 1 AdbBog, av n mpotacn ival
AavBaaouévn.

a) Av f(x) =a*, a >0, tote 1ox0et (g*) = xa *72
B) Av opilovtar o1 ouvaptrioelg fog kar gof, TOTE
mavtote toxVel fog = gof
v) A lim f(x) = +o0 1} —oo, TOTE lim ——— = 0
X - X, f(X)

X->X

0

TEAOZ_1HZ_ATlO_5 XEANIAEX



APXH_2H> _SEAIAAZ
d) Av pia ouvdaptnon f eival ouveXNC OTO KAEIOTO
dtaotnua [a,B] kat oxver f(x)=0 yia kabe x [a,B],

B
10T If(x)dx >0
a

g) T KGBe z C 1o)0El HZ =7z
Movddec 10
OEMA B
‘Eotw o611 ot piyadikoi apibuoi z4, z, €ival ot pileg e€iowanc
OEVTEPOL PaBPOD PE MPAYUATIKOOC CUVTEAETTEC VIO TIC OTIOIEC
1IoXVOULV
Z,+t2,=-2K0l Z; 2 =5
B1. Na Bpeite toug piyodikoO¢ oaplbuoLc zi, Z»
Movdadec 5
B2. Av yla Tou¢ PIyadikoug aptBuol¢ w 1oXVEL N oxéaon
2 2 _ 2
W=z |+ W =25 = [z, -2,
VO OTOOEIEETE OTI O YEWHPETPIKOC TOTIOC TWV EIKOVWV
TWV W 0TO PIYOdIKO emimedo €ival 0 KUKAOC PE €€iowan
(x+1)° +y* =4
Movddec 8
B3. And touC piyadlkol¢ apltBuol¢ w ToU €pwTruatoc¢ B2 va
Bpeite ekeivoug yia Toug omoiouc 1oxVEl
2 Re(w) +Im(w) =0
Movddec 6

TEANOZ_2HZ_ATlO_5 XEANIAEX



APXH_3HZ_SEAIAAS
B4. Av w;, w, €ivar d00 amd TOUC WIYOdIKOUE W TOU
epwTAMOTOG B2 pe v 1ddtnta |(wy-w, =4, va
amodei&eTe OTI |wy +W,| =2

Movdadec 6

OEMA T

Aivetal n ouvvdaptnon f(x) = (x-2)Inx +x -3, x>0

1. Na Bpeite TIC AOVPMTWTEC TNC YPOPIKNAC TapAdoTaong NG
ouvaptnonc f

Movdadec 5

2. Na anodeiete o011 n ocuvvaptnon f eival yvnoiwe @Bivovoa oto
drtaotnua (0,1] Kat yvnoing av&ovoa oT1o dlaotnua [1, +)

Movdadec 5

3. Nao anodeiéete oOTI n €€iowaon f(x) = 0 €xel dVO AKPIBWC
BETIKEG pilec.
Movdadec 6

F4. Av X, X, €ival ol pide¢ Tov epwWTAMOTOC M3 PE X1 < Xy, VA
ATOdEIEETE OTI LTAPXEL POVOIIKOC aplOpog & (X, X,) TETOIOC,
wote & f (&) -f(&) =0
Kol OTL n €Qamtopévn TNC YPOQIKNC mapdotaong Tnc
ouvaptnong f oto onueio M(E,f(€)) diépxetal anod tnv
apxy Twv a&ovwv.

Movaddec 9

TEANOZ_3HZ_ATIO_5 YEANIAEX



APXH_4HZ _>EANIAAZ

OEMA A
‘Eotw ouvvaptnon f: 0 -0 n omoia €ival mapaywyiolyn Kal

kKuptrl oto [ pe f(0) =1 kat f°(0) =0

Al. Na anodeiéete ot f(x) = 1 yia kabe x [

Movadeg 4
1
X J'f(xt)dt+x3
A2. No anodeigete ot lim —0 = +o00
X0 nu=x
Movdadec 6
AV ETITTAEOV diveETal OTI
f(x) +2x =2x §)+x%), x 0, 1ot
A3. Na amodeiéete OTI
f(x) = = x2, x [
Movddec 8

A4. No PEAETNOETE WC MPOC TN YOvVOTOvia TN ouvapTnaon

X+2

h(x) = If(t)dt X 20

KOl va AVCETE 0TO [ TNV aviowaon

x2+2x+3 4
If (t)dt + If (t)dt < 0
X2 +2x+1 6

Movaddec 7

TEANOZ_4HZ_ATIO_5 XEANIAEX
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APXH_S5HZ _2EAIAAZ

OAHIIEX TIA TOYXZ EZETAZOMENOYZ

>TO TETPAdIO va ypayete pPOVOV TA TPOKOTOPKTIKA
(nuepopnvia, koatevbuvon, e&etalOPevo pabnua). Na
MNV avTIypayete To BEPATA OTO TETPADIO.

Nao ypAPeTE TO OVOPATEMWVUPO 0OC OTO TAVW HEPOC TWV
PWTOAVTIYPAQ®WY, OPEOCWE MOAIC o0daC Topodobouv.
Kapid aAAn onueiwon Jdev EMITPEMETAL VA YPAYPETE.
Katd tnv amoxwpnory oo¢ vo mapadwoete pali pe 10
TETPAdIO KOl TO QWTOAVTIypaQa.

Na anovtAoeTe OTO TETPAdIO COC O0€ OAO TO Bépata.

No ypayete TIC AMOVINCEIC GOC HOVOV HE PTAE 1 YHOVOV
ME HOUPO OTUAO dlapKEiOg KAl  POVOV  ave&itnAnc
MEAGVNC.

KdBe oamavinon  €MIOTAUOVIKA  TEKUNPIWPEVN  €ival
ATOJEKTH).

No pn XproIYOTOIoeTE XOPTi MIAIPETPE.

AGpkela e&€taonc: Tpelc (3) WPeC PETA TN dlavoun TwWV
PWTOAVTIYPAQWV.

Xpovoc duvating amoxwpnong: 09.30 m.p.

KAAH EMITYXIA

TEAOZ MHNYMATOX2

TEANOZ_5HZ_ATO_5 YEANIAEX



APXH_1HS SEAIAAE - T HMEPHZIQN

EMNANAAHMNTIKEZ TTANEAAHNIEZ E=ETAZEIZ
" TAZHX HMEPHZIOY TENIKOY AYKEIOY
AEYTEPA 6 IOYNIOY 2011
E=ZETAZOMENO MAOGHMA: MAGHMATIKA
OETIKHZ KAl TEXNOAOINIKHZ KATEYOYNZHZXZ
2YNOAO ZEAIAQN: MENTE (5)

OEMA A

Al.

A2.

AS.

No amodei€ete  ou  n  ouwvaptnon  f(x)=ouvx  eival
nopaywyioiuyn  oto [ Kol yia KaBe x [ 10)VEl
(OUVX) = —NHX

Movadec 10

‘Eotw pio ovvaptnon f, optopévn o€ €va dtdotnua A. Na
OIOTUTIWOETE  TOV OPIoUO  TNC OpPXIKAC ouvaptnone n
nopdyovcac tng f oto A.

Movddecg 5

Na Yopaktnpioete TIC TPOTACEI TIOU OAKOAOLBOLV,
ypa@ovta¢ oTo TETPAdI6 cac¢ dimAa OTO ypAupd TOU
OVTIOTOIXED O0e KABe mpotacn TN AéEn Zwoto, av n
npdétaon eivar ocwoth, 1 AdbBog, av n mpotacn ival
AavlBaaouévn.

a) Mo kKaBe pryadikd aptBuo z=a+fi, a,f [ 1oxVEl
z-72=2p

B) Mia ouvdptnon f pe medio opiopol A Ba Afue OTI
mapovotalel oto X, A (0AIKO) péyiloto 10 f(X,), OTAV
f(x) < f(Xo) yla kabe x A

y) Av pia ocuvaptnon f gival yvnoiw¢ povotovn o€ éva

dlaoTnua A, tote €ival Kal 1-1 0to dlaoTnUa auTo.

TEAOZ_1HZ_ATlO_5 XEANIAEX



APXH 2HS SEAIAAE - T HMEPHZIQN

d) Av lim f(X)=0 kot f(x)>0 kovtd OT0 Xo, TOTE
X = X,

lim =+ o0

x - %, F(X)

€) Kabe ouvvdaptnon f mou eival ouvexng oe €va onueio
Xo TOUL Tediov oploOPOL TNC €ival Kol Tapaywyiolun

O0TO onueio auTo.
Movadeg 10

OEMA B
Aivovtal ot piyadikoi oaptbuoi z, w, ol omoiot IKAVOTOIOOV

avtiotolxa TIC OXEOEIC:

B1.

B2.

B3.

B4.

z—i|=1+Im(z) (1)

W(W+3i)=i(3W+i) (2)

Na amnodeiete OTI 0 YEWUETPIKOC TOTMOC TWV EIKOVWV
TWV PIYOdIK®WV aplBuwv z gival n nmapafoAn pe €€icwaon

1.2
==X
y4

Movdadeg 7

Na omodeilete OTI O YEWUETPIKOC TOMOC TWV EIKOVWV
TWV MIYAadIKWVY aplBpwv w gival 0 KOKAOG PE KEVIPO TO
onueio K(0,3) Kal aktiva p=2+2.

Movdadeg 7

Na Bpeite ta onueio A kot B tou piyodikol €mImeEdOU,
TO omoia €ival €IKOVEC TWV HIYOdIKQOV OplOPwy z, W JE
Z =W.

Movddec 5

Na anodeiéete 0TI 10 Tpiywvo KAB eival opBoywvio Kal
ICOOKEAEC KOI, OTN OUVEXELN, va Ppeite TOV HIyadiko
aplBpo u PE EIKOVO OTO MIYOdIKO €MimMeEdO TO onueio A,

TEANOZ_2HZ_ATlO_5 XEANIAEX



APXH 3HE SEAIAAS - HMEPHZIQN

ETOl WOTE TO TETPATAELPO UE KOPULPEC TA onueia
K,A,/A\,B va €ival TeETpaywvo.
Movadeg 6

OEMA T

‘Eva KIvNTO M Kiveital Katd PAKoC TNC KOPTMUANG y=+vX, x=0.
‘Evag  mapatnpnti¢  Bpioketar  otn  B6éon  TM(0,1) &vo¢
OUOTNUOTOC OULVTIETOYPEVWY OXy KOl Tapatnpei 10 KIvNTO
and tnv apxn O, OMw¢ QOiveTOl OTO MOPOKATW OXAA.

y=vX

»
>

X

Aivetal OT1 0 puBPOC PeTAaBOANC TNG TETUNMEVNG TOUL KIvNTOU
ylo Kabe xpovikny oTiypn t, t=0 givar x'(t) =16m/min

1. Na amodeiete 0TI N TETPNUEVN TOU KIVNTOU, yia KABE XPpOVIKA
otiyun t, t=0 divetar omd tov TUMO:
x(t)=16t
Movddec 5

2. Na omnodeifete OTI TO onueio TNC KAPTUOANG MEXP! TO OTOI0 O

MAPOTNPNTAC EXEl OMTIKN EMOQ ME TO KIvNTO €ival 10 A(4,2)

KOl, OTn OULVEXEID, VO UTIOAOYIOETE TOOO XPOVO OIapPKED N
OTITIKN EMAQN).

Movdadec 6

TEANOZ_3HZ_ATIO_5 YEANIAEX



APXH_4HS SEAIAAE - T HMEPHZIQN

3. Na vumoAoyioete 10 €uBadov TOU Xwpiov Q ToOUL
dloypa@el n OMTIKN daktiva MMM Ttou mopatnent amnoe To
onueio O péxpl 10 onueio A.

Movadeg 6

4. No amodei&eTe OTI LTTAPXEL XPOVIKI OTIYUN tog (O,%), KOTA TNV

onoia n amootoon d=(NM) Tou TAPATNENT] OTO TO KIVNTO
yivETOL €AAXIOTN.
Movdadeg 8

Na Bewprioete OTI TO KIvnTO M Kol o mapatnpntig I €ival
onUEIO TOLU CUOTAMPOTOC OULVTIETAYHEVWY OXYy.

OEMA A
Aivetar n ouvvaptnon f: 0[], n omoia e€ivar 3 @oOpEG

mopaywyiolun Kol T€Tol0, WOTE:
i) lim 1) = 1+5(0)
Xx-0 X

ii) f°(0) < f(1)-f(0) kal
i) f"(xX)#0 yio kKGbe x [

Al. No PBpeite v €€icwon ¢ €QANMTOPEVNC TNG YPOPIKAC
nopdotaong tn¢ ouvdaptnon¢ f oto onueio INC pe

TETUNUEVN Xo=0.
Movddeg 3

A2. No anodeiéete oOTI n cuvaptnon f eival kKupty oto .
Movaddec 5

Av emimAéov g(x)=f(x)-x, x [, T0TE:

A3. No amodeiete 0TI n g mMAPOUCIALEl OAIKO €AGXIOTO Kal

va Bpeite 1o lim L
x>0 Xg(x)

Movdadec 6

TEANOZ_4HZ_ATIO_5 XEANIAEX



APXH 5Hs SEAIAAS -7 HMEPHZIQN

2

A4. Na anodeiéete Otl I'f(x)dx >2
0

Movadeg 5

A5. Av 10 €pBadov TOL XwWpiov Q TOU TEPIKAEIETAL OMO TN

B w

o O1

ypaQIk TmoapdoToon TNG ouvaptnong g, tov dagova  xx

Kal TI¢ evuBeiec pe e€lowoelc x=0 kal x=1 gival E(Q):e—g,

TOTE VO UTIOAOYIOETE TO OAOKARPWUOA
1
J'f(x)dx
0

KAl o0Tn oULVEXElD va amodeifete oOTL umdpxer & (1,2)
TETOI0, WOTE

£
J'f(t)dt =2
0

Movddec 6

OAHIIEZ_ (yra_touc¢_eg&etalopévoug)

2T0 TETPAdIO VO ypAYPETE POVO TO TMPOKATAPKTIKA (nueEpounvia,
gfetalopevo pabnua).  No_unv_ovtypdyete 1o BEpoTa OTO
TETPADIO.
Na ypAdpete TO OVOUATEMWVUPO  O0C OTO TAVW PEPOC TWV
QWTOAVTIYPAQwY OoPECWC PMOAIC ca¢ TopadoBoly. Agv_emITpEMETAI
VO_YpAYPeTe Kapld AAAn onueiwon. Katd tnv amoxwpnon oo¢ va
MOpodwOoeTe pali Ye 1o TETPAdIO KOl TO QWTOoAVTiypaga.
No amavtioeTe OTO_TETPAOIO_oaC o€ OAa Ta BEparta.
No ypAWeTE TIC AMAVTNOEI( O0OC MOVO PE PUMAE [ MOVO HE pavpo
OTUAG. Mmopeite vo XPNOIYOTOINCETE MPOAUBL pbOvo yia oXeEdlaq,
dlaypaupata Kol TiVOKEC.
No pn XpnoIUOTOINOETE XAPTi MIAIMETPE.
KdBe amdvinon €MICTNUOVIKA TEKUNPIWUEVN €ival AamMOOEKTH.
Adpkela  €&€taong: Tpelg (3) wpeg¢ META TN OlOvOoun  TwV
QPWTOAVTIYPAQWV.
Xpovoc¢ duvatng amoxwpnong: 18.00

KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEANOZ_5HZ_ATO_5 YEANIAEX



APXH_1HS SEAIAAE - T HMEPHZIQN

EMNANAAHMNTIKEZ TTANEAAHNIEZ E=ETAZEIZ
" TAZHX HMEPHZIOY TENIKOY AYKEIOY
MEMITH 14 IOYNIOY 2012
E=ZETAZOMENO MAOGHMA: MAGHMATIKA
OETIKHZ KAl TEXNOAOINIKHZ KATEYOYNZHZXZ
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

Al.

A2.

AS.

A4,

‘Eotw pia ouvvaptnon f mopaywyiolun o€ éva diaotnua (a, B), Ye

e€aipeon iow¢ €va onueio ToL X, 0TO Omoio Ouw¢ n f eival
ouvexne. Av ' (x)>0 oto (a, X9 kat f'(X)<0 oto (Xq B), T0TE VO
amodeiéete 0TI 10 f(Xo) €ival TtomikO peyioto ¢ f

Movadadec 7
Mote d00 ouvaptnoelg f kot g Aéyovtal io&c;

Movdadec 2
Na dlotunwoete 10 Bewpnua Rolle.

Movdadec 6

No XopoKtnpioete TIC TPOTACEIC TOU OKOAoLBOULV,
ypa@ovta¢ oTo TETPAdI6 cac¢ dimAa OTO ypAupo TOU
QVTIOTOIXED O0€ KABE mpotacn TN AéEn Zwoto, av n
npdétaon civar ocwoth, 1 AdbBog, av n mpotacn ival
AavlBaaouévn.

a) H ypagikp mapaoctocn Tn¢ ouvvdptnong -f eival
OUMMETPIKN, ®WC TPo¢ Tov déova X'X, TNC YPOUPIKAC
nopaotaong tn¢ f

B) H Jdlovuopatiky  okKtiva Tou aBpoiopatoC¢  Twv
HIyodIk®@v  a+fi kKol y+0i €ivol 1O ABpolopa  TWV
dIOVUOUOTIKWY OKTivwv TOoUuC.

y) Av gival 0<o<1, 161 lim o=+
X — +00

d) Av pia ouvdaptnon f dev gival ouvexng o€ éva anueio
Xo, TOTE OEV UTOPEL va gival mapaywyiolun o010 Xo

TEANOZ_1HZ_ATlO_4 YENIAEX
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€) Eotw f pra ouvvexAg ouvdaptnon o€ €va dlAcTnuO
[a, B]. Av G eival pila mapayovca tng f oto [a, B],
TOTE

Iff (t)dt =G(a) - G(B)

Movdadec 10
OEMA B

OewpoLUE TOUC MIYOdIKOUC OplBuolC z, e z#-1, yla TOULC

OToiou¢ 0 apIBuOC W:Tl gival QaVTaOTIKOC.
Z

No amodeiéete OTIL:

Bl. |7=1
Movadadec 7

1

B2. O apiBuo¢ z—=  eivol mpaypatikoc.
Z
Movdadec 6

1 14 r 14 14
B3. —+Er (z,+2z,)<4, omouv z,, z, dVO QMO TOUC TMOPATAVW
Z

uIyadiRo0C aptBpolc z

Movdadec 6
B4. Ol €IKOVEC TWV MPIYAdIKWV 0OplOPwY U, ylo TOUC OToiouG
oY VEL u—ui:i—w, wz0, avikouv oTnv umepBoAl x*-y?=1
" Movddec 6
OEMA T

‘EcTw n ouvvexng ovvaptnon f:0@0, yia tnv omoia 10)VEL:
xf(x)+1=e*, yia kdbe x [,

TENOZ_2HZ_ATlO_4 YENIAEX
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e*=t xz0

1. Na onodeiéete ot f(x)= X
1 , X=0
Movdadec 6

2. Na omodeifete Ot opidetonr n avtiotpoen ouvdptnon f* kai
Vo Bpeite 10 medio oplopoL TNC.
Movdadec 6

3. Na Bpeite v €&iocwan tN¢ €QATTOPEVNC TNC YPAQPIKAC
napaoctaong tn¢ f oto onueio A (0,f(0)). Ztn ouvéxela, av
gival yvwotd ot n f eival kuptr), va amnodeiéete OTI N
egiowon

2f(x)=x+2,x [
EXEL OKPIBWC pia Avan.
Movdadec 8

4. Na Bpeite to  lim [x(Inx) In(f(x))]

X-0

Movdadec 5
OEMA A
‘Eo0Tw n mapaywyioiyn ouvvaptnon f:A@0 pe A=(0,+0), yia

NV omoia tox0ouv:

* f(A)=(-,0]
e 1n mapdywyo¢ tng f eivar ocuvexng oto (0,+), Kal
X ,
o 2f(x)+ X+% e =L "W £ (1) t+% dt+2, via ké8e x>0

X
OeWpPOLPE €Miong TN ouvapInon F(x):J' f(dt, x>0
1

2X
x2+1

Al. Na amnodeigete om1 f(x)=In

Movdadec 8

TEANOZ_3HZ_ATlO_4 YENIAEX



A2

A3.

APXH_4HS SEAIAAE - T HMEPHZIQN

. No amnodeiete OTI n ypa@ikry mapactacn 1Tng F Exel
uovadiko onueio kapmng Z(xq, F(Xg)), Xo>0, T0 omoio Kal
va Bpeite. ZTn OULVEXEID VO OTOOEIEETE OTI ULTAPXEL
HOVOOIKO & (X, B) ME B>X%, TETOIO WOTE 1N €QATIOUEVN TNC
YPOQIKAG mapdotaong ¢ F oto onueio M(E F(E)) va eival
TAPAAANAN TIPOC TV €ubeia

&1 F(B) x=(B~1)y+2012 (B-1)=0

Movdadec 6
Av B>1, va anodeiéete OTI n €€icwan
[F®) + A-B)F®)]x° , B-1)(x +1)° 0
X-1 X—=3
EXEL pio TOLAGYIOTOV  pida, W TTPOC X, aTo didotnua (1,3)
Movadadec 5

A4. Na amodeiéete 0TI

w

o Ol

2

X X
t

Lf = dt sItf(t)dt, VIOKGBE X >0
X 1

Movdadec 6

OAHTIEZ (yta Toug €e€eTalopevou()

2T0 TETPAOIO vO ypAdYeTe HOVO TO TPOKOTOPKTIKA (nuepounvia,
e€etadopevo pabnua). Na_pnv_oviiypayete Tto 6€pyata o0TO TETPADIO.
Na ypayeTeE TO OVOMUOTEMWVUHMO O00C OTO TOVW MEPOC TWV PWTOAVTIYPAPWV
AUEOWC MOAIC oo¢ mopadoBolv. Agv_ EMITPEMETAI_ Va_YyPAYETE KAUIA GAAN
onueinon. Katd tnv amoxwpnon oog¢ va mopoadwoete pali ME TO TETPAdIO
Kal T0 QwTtoavtiypaga.
No OTmOVINOETE OTO_TETPAOIO_0OC 0 OAO Ta BEpaTa.
No ypdWete TIC AMAVINCEI(C OAC MOVO HE PMAE | MOVO HPE HOUPO OTUAO.
Mmopeite va XPNOIYOTOINOCETE MOAUPBL pYOvo yia oxédia, dloypAdpuoTa  Kal
TiVOKEeC.
NO pn XpNOIUOTOIACETE XAPTi MIAIPETPE.
Kd&be amdvtnon Tekunplwpévn €ival omodeKTN.
ArdpKela e€étaong: TpeIc  (3) wpec petd TN Olovoun TWV
PWTOAVTIYPAPWV.
Xpovog duvatng amoxwpnong: 18.30

KAAH ETMITYXIA

TEAOZ MHNYMATOZ

TENOZ_4HZ_ATO_4 YENIAEX



APXH_1HX ZEAIAAY - T " HMEPHZIQN

EMANAAHNTIKEZ NMANEAANAAIKEZ EZETAZEIZ
" TAZHXZ HMEPHZIOY FENIKOY AYKEIQOY
MEMIITH 13 IOYNIOY 2013
E=ETAZOMENO MAGHMA:
MAOHMATIKA OETIKHXZ KAI TEXNOAOINIKHEZ KATEYOYNZHZ
ZYNOAO ZEAIAQN: MENTE (5)

OEMA A

Al.

A2.

A3.

A4,

Av pia ouvvaptnon f eivol napaywyioyn o éva onueio  Xo, va

anodeiéete ot n f givar ouvexne oto onueio autod.
Movadec 7

No dlotumwoete 10 Bewpnua Ttou Fermat.
Movadec 4

Eotw pia ouvvaptnon f oplopévn oe éva diaotnua A. TMowa onyeia

Aéyovtal kpiowa onueia g f;
Movadeg 4

No xapoaktnpioete TIC TPOTACEI( TOL aKoAouboulv, ypd@ovia¢ OTO
TETPAOIO ca¢ OimAO OTO ypAUPO TOU OVTICTOIXED 0€ KGBe mpotaon 1N
AéEN Zwoto, av n mpdétoon eival cwoth, | AdBo¢, av n mpotacn Eival

Aavooopévn.

a) Mo omolovoNTMOTE PIYadIKO aplBuo Z 1oxLel ‘7|=‘—Z‘
(vovdadeg 2)

B) Av pia ouvdaptnon f eivar 1-1 oto medio opiopold TNC, TOTE
UApXoUV  onueia NG Ypa@IKAC moapdactacne tng f oue v ida
TETAYMEVD.

(novdadeg 2)
y) Av lim f(x) = -0 , 161 lim (=f(x)) = +o0

X - X X — X0

(novdadeg 2)
d) lNa dVo omoleadAnote ouvaptioelg f,g moapaywyiowec oto X,
loYVEL:

(F9) (%) =f(x) € %) —€ % ¢ 3

(novdadeg 2)

g) Av pia ouvaptnon f eivar ouvvexic oe éva didotnua A Kot dgv

pundeviletal oe avto, 10te n T diatnpei mpoonuo oto didoTnua A.
(novdadeg 2)

Movadeg 10

TEANOZ_1HZ_ANO_5 >EAIAEZ
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©OEMA B

Oewpolpe TOUC MIyadlkolC apiBuolC Z, W yla Toug omoioug n e&icwon

2x* ~|lw-4-3ilx=-2|z], x \

EXEl Wl OImMAR pica, Tnv X =1

B1l. Na amodeiete OTI 0 YEWUETPIKOC TOMOC TwWV EIKOVWV TwV Z OTO HIYAdIKO
eMinedo eival KOUKAOC Pe KEVIPO TNV apxhi Twv afévwv Kal aktiva P =1,
KOBWC €miong OTI 0 YEWHETPIKOC TOMOC TWV EIKOVWV TWV W OTO HIYOdIKO
eminedo eival KOKAOC pe Kévipo K(4,3) kal aktiva P2, =4

Movadec 8

B2. Na amodeifete OTI LUTAPXEL MOVOSIKOC MIYadIKOC aplBuog, n €lKOva Tou
OTOoIoOL QaVAKEL KOl 0TOLC 600 TOPATAVW YEWMETPIKOUC TOTOUC.

Movdadeg 5

B3. Ta tou¢ mapamdvw  piyadlkolu¢ aptbuol¢ Z, W Tou epwtnuato¢ Bl va
anodciéete OTIL:

z-w|<10 kot |z+w|<10
Movdadeg 6
B4. AmO TtOouC¢ TmapaMAvV®  PIyodikoOC oplBuol¢ Z TOUL EpwTAMOTO¢ Bl va
Bpeite ekeivoug, ylo Tou¢ omoioug IOXVEL:
2 ? _
z -3z-2z2z'=5
Movdadec 6
OEMA T

Eotw n nopaywyiotpyn ouvvdptnon f: LU — ) yia tnv onoia toxvouv:

o 2xF(X)+ x*(f(x)-3)=-(x) yia kabe x L[

1
53:2

TENOZ_2HZ_ANO_5 >EAIAEZ
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N. Nooamodeiete oTl:

., X [

()

2
fx:X+1

Kol atn ouvéxeta 0Tt n ocuvaptnon f eivar yvnoiwg avéovoa oto [

Movdadec 6

r2. No Bpeite TIC a0OPT TOTEC TNC YPAPIKAC mapaotaone t¢ ovvaptnong f

TOU epwINuato¢ 1.

Movadeg 4

3. Noa AVCETE 0TO GUVOAD TWV T PAYHUATIKWV ApPIBP®VY TNV avicwaon:

fEE+D ) ( * %)
~8 <f 8(x +1)

Movadadeg 7

4. No oamodeifete 6T umdpxel éva, touAaxotov, & (0, 1) tétoto, Gote:

&-¢

J' f(ydt=-£(3€2 ) (=g’

-1 f¢

OEMA A

Movdadeg 8

Aivetal ouvaptnon f:[0,+00)—> (] 800 @opéc mopaywyioiun, HE OLVEXN

delTeEPN MOPAYWYO OTO [O, + 00), yla tnv omoia 1oX0ouV:

PTG
") I.l I.l f(t) dt du vyia kébe x>0

- () ()= ()=
fx f x 0 yiokabe x>0 kat fO O
Oewpolpe emion¢ TIC OLUVAPTHOEIC:

fx)

g(X)=()
e x>0 kat h x = f X
f x

TEANOZ_3HZ_AlNO_5 >EAIAEZ

() ('())° wex=0



Al.

A2.

A3.

A4,

APXH_4HX YEAIAAY - T " HMEPHZIQN

No amodeiete OtL:

f(x) fi() +1= (F(X))" via kdBe x>0
Movadeg 4

o. Na Bpeite 10 mpdonpo Twv cuvaptiocewv f kar f ( +)
oto 0, (uovadeg 4)

B. Na amodeitete on f'(0) =
1 (Movadeg 3)
Movadec 7

Agdopévouv 6Tt n ouvapman g eivar kupty ato (0, +®), va anodeifete
OTL:
a. g(x)=22-x  yiakabe x (0, + )

(Movadeg 2)

B. ( ) ()

0 2-x fxdx<l1
(Movaodeg 4)

Movadeg 6

Na Bpeite 1o eufadov TOU XwPIiOL TOUL TEPIKAEIETAL amd TN YyPAQIKA

napdotacn TN¢ ouvvdptnon¢ h, tov dEova X'X kot ti¢ gvbeiec X =0 kat

x=1
Movdadecg 8

OAHTIIEZ (yia toug €€stalopevouc)

>10_e&WQEUAAO TOUL TeTpadiov va ypayete 1O e€&etalduevo pABNUa. XTO
E0WQULAAO__TMAVW-TIAVW VO CUUTANPWOETE TA ATOMIKA OTOlXEio pabnth.
STnv__apxA__TwWV__ amavIiAoewv___ ca¢ va ypdayere mAvw-mdvw TNV
nuepopnvia kot to €&etalOpevo pabnua. No__pnv__avtiypdyete 1O
Bépuata O0TO TETPAOIO KOl VO_UnNv_ypayete TmouBevd OTI( ATMAVTINCELC
oa¢ TO Ovoud aog.

Na ypdPeTe TO OVOMOTEMWVUPO OOC OTO MAVW HEPOC TWV QWTOAVTIYPAPWV
AUEOWC MOAIC cag mopadoBolv. TuxOv_OnNUEINCEI(_0OC_TAVW_ oTa_BEpaTta
dev_0Ba_PaBuoioynBolv__ oe_kapio_mepintwon. Katd tnv anoxwpnon oag

Vo Tapadwoete pali ye 1o TETPAOIO KAl TA QWTOOAVTIiypa@a.

TENOZ_4HZ_ANO_5 YEANAIAEZ
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Na omavtAoeTe OTO_TETPAdIO__00¢ O€ OAO TO Bépata POVO HE MUTAE N
HOVO Me pOOPO OGTUAG pe peAdve mou dev afrvel. MoAUBL emITpEMETAl,
KOl HOVO YylO TVOKEG, OIOYPAUMATO KAT.

Kd&be amdvtnon €MIOTNPOVIKA TeEKUNPIOPEVN €ival amodeKTh.

Alapkela  €&€taong:  tpeElC  (3)  wpe¢  MPETG TN OlOvOopn TV
PWTOAVTIYPAPWV.

Xpbévo¢ ouvatng amoxwpnong: 18:00

KAAH ETITYXIA

TEANOZ MHNYMATOZ

TEANOZ_5HZ_ANO_5 YEAIAEZ



APXH_1HX ZEAIAAY - T " HMEPHZIQN

EMANAAHNTIKEZ NMANEAANAAIKEZ EZETAZEIZ
" TAZHXZ HMEPHZIOY FENIKOY AYKEIQOY
2ABBATO 21 IOYNIOY 2014
E=ETAZOMENO MAGHMA:
MAOHMATIKA OETIKHXZ KAI TEXNOAOINIKHEZ KATEYOYNZHZ
ZYNOAO ZEAIAQN: MENTE (5)

OEMA A

Al.

A2.

A3.

Ad.

Eotw pia ouvaptnon f mapaywyiowyn oe €éva dtdotnua (o, B), Me

e€aipeon iow¢ éva onueio Xo oto omoio, 6pwc, n f eival cuvexng. Av n
f(x) datnpei mpoéonuo oto (0, X,) (Xq B), 10TE va omodeiete OTIL TO

f(Xo) Oev eival Tomikd akpotato kat n f eivar yvnoiwg¢ povotovn 01O

(o B)
Movadeg 7

Na diatunwoete 10 Bewpnua tou Bolzano.

Movadeg 4

‘Eotw pia ouvaptnon f opiopévn oe éva didotnua A. Ti ovopdalouvpe

apxlkn ouvvaptnon 1N mapdyovca 1tn¢ f oto A;

Movadeg 4
Na xapaktnpioete TIC TPOTACEI TOL OKOAoubolv, ypa@ovIO( OTO
TETPAOIO cag OimAa OTO ypAPUa TOU OVTIOTOIXED 0g KABe mpoTaon TN A&En

2wWotd, av n mpotacn e€ivalr ocwotr, n AdBog¢, av n mpotacn Eival
AavBaopévn.

a) Heicwan |Z—ZO|:p, P>0 maplotdvel KOKAO Pe KEVIPO TO onueio
K(zo) kat aktiva P, émou z, zo

uiyodikoi apipuoi.
Y P (Movadeg 2)

B) Eotw pia ouvvdptnon f mou eival opiopyévn oe éva aoOVoOAO TNC

Hopenc (0, Xo)  (Xo, B) - loxVel n 100duvapia

()= e dimf()=_ ()=-
i f x g Timf x
(Movadeg 2)

TEANOZ_1HZ_ANO_5 >EAIAEZ
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y) Aveivar0<a<1, téte lim a* =
X — —00 0
(Movadeg 2)

d) 'Eotw pia cuvdptnon f ouvexng oe éva didotnua A Kal du0 QOPEC
Mapaywyioiun o10 €0wTePIKO Tou A. Av n f eival kupt oto A, 1oTE
umoxpewTikd f (X)>0 yia K4Be 0wWTEPIKO onueio Tou A.

(Movadeg 2)

SENPRCEVE C

pe Vv npoino8Ea®(X) 6@ @) xpnotponotobpeva  cOPBOAa €XOUV VAN,
(Movadeg 2)

Movdadec 10

©OEMA B

OewpolPe TOLC MIYadIkoLC aplBuolC Z, W ylo TOUuC OToioug 10X0oULV:

B1.

B2.

B3.

2Z — 1| i
= T z
22 +1 2

* W @QaVvTaoTIKOC

Na omnodeiete OTI 0 YEWUETPIKOC TOMOC TWV EIKOVWV TWV  HIYOdIKWV
aplBuwv z, eival 0 KOKAOC ME KEVIPO TNV apxn Twv a&OVwv Kal aKTiva

1 1

p= 5 €KTOC anmd 10 onueio M O, _E TOU KUKAOU.

Movdadec 10
An6 TouC mOpamAvw  plyadlkoOg opibuole Z, TOou epwtApoto¢ B1, va
Bpeite ekeivoug yla Toug omoioug 10XVEL ‘W‘ =1

Movadec 8

1
Av gival z = E TOTE va anodeiéete OTI

wr+iw’ =0 Movadec 7

TENOZ_2HZ_ANO_5 >EAIAEZ
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OEMA T

Aivetal n guvaptnon

M.

2.

3.

4.

nx
X >
e , av x°0
()=
Fx 0 , av x=0

Na e€etdoete av n ovvaptnon T eivar cuvexne oto onueio Xo =0

Movadeg 4

No Bpeite 10 gOVOAO TIH®V TN ouvaptnong f
Movadeg 7

i) Noa anodeiéete oti, yta X >0, 1oxvel n 1ooduvapia
f(x)=f(4) = x* =4
(Movaodeg 2)
i) No anodeifete ot n efiowon X* =47 x>0, éxel akpIBag dVo pileg,

TIC X1 =2 KOl X2 =4

(Movadeg 6)

Movadec 8

No amodeiete 0TI UTAPXEL £V, TOUAAXIOTOV, & (2, 4) 1e1010, wote

f' (%) I Ef(t) dt =f(€) (\/z— ~£(2))

Movdadeg 6

TEANOZ_3HZ_AlNO_5 >EAIAEZ
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OEMA A

‘Eotw n mapaywyioiyn cuvdptnon
f:A- , A=(0, +o)

pue obvodo Tiywv F(A)= , TETOLO, WOTE

f(x .
e )(fz(x)— 2f(x)+3 JEx , Vio KaOe
x (0, +)
Al. No amodeiete 011 ouvaptnon T avriotpépetal (Wovadeg 4) Kal va Bpeite
; ; -1 ;
v avtiotpoen ouvdptnon f ~ tnc¢ f (povadec 3)

Movadeg 7
Mo 1o epwmpoata A2 kat A3, divetal 4TI

f_l(x): o (x*=2x+3), X

X
A2. Nao pehetioete tn cuvaptnon L w¢ mpo¢ v KupTOTNTA. (HOVAdEC 3)

21N ouvéxela, va PBpeite 10 euPaddov TOL XwWPIiov TOU TEPIKAEIETAlL AMO TN
YPAQIKA TOpdoTaon TN ouvaptnon¢ f 1, TNV €QOMTOPEVN TNC YPOPIKAC
napdotaonc tn¢ ' oto onueio mou auvth TéPvel Tov afova y'y, Kal tnv
evBeia X =1 (povddec 6)

Movadadeg 9

A3. T kabe X bewpoope ta onueia A(X f_l(X)), B(f'l(X), X) 1wy

VPOPIKOV TOPaoTAoEWY Twv ouvapthoewy f* kat f avtiotoya.

D) Na amodeifete 0TI, yla Kdabe X , TO YIVOUEVO TWV OUVTEAECTWV
dlevbuvong Twv E€QATIOMEVWV  TWV YPOQIKWV TAPOCTACEWY  TWV

; -1 ’ ’ v ,
ovvaptiocewy 7 kot f ota onueioc A kat B avtiotoixa, eival ico

pe 1 (novadec 3)

i) No Bpeite yia mota TR T0U X n anéotacn Twv onueiov A, B
yiveTal eAaxiotn, Kol va Bpeite TNV €AAXIOTN aMOCTACH TOUG.

(Movadeg 6)

Movadec 9

TENOZ_4HZ_ANO_5 YEANAIAEZ
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OAHTIEZ (yia tou¢ €€eTalopévoug)

210 €£WQUANO TOu TeTpadiou va ypdyete TO e€€etalOuyevo  pABnua. XTO
E0WQPUANO  TAVW-TIAV® VO CUUTANPWOETE TA ATOUIKA oTolxeio padnt. Ztnv
apxni Twv amovinoewv — oa¢ va ypAaYeTre MAVw-TAVw TNV nUEPounvia Kal 1o
e€etadopevo pddnua. Na pnv avtiypaPete 1o BEPoTa OTO TETPAOIO KOl VO [N
ypayete moubevd OTIC AMOVTACEI( O0AC TO OVOUA COC.

No ypAYeETe TO OVOUOTEMWVUPO 0OC OTO TMAVW MEPOG TWV QWTOAVTIYPAQPwWY
auéowe MOAIC oag¢ mapadoBolv. TuxOv ONUEINCEIC O00¢ TOVW OTa BEpata
dev Ba PaBuoAoynBolv  o¢ Kopia mepinmtwon. Katd tnv amnoxwpnor oag¢ va
TAPadWoeTe  padi peE TO TETPASIO KOl TA PWTOAVTiypa@a.

NO OmavitnoeTe OT0 TETPAdIG o0¢ o€ OAO Ta BEPOTA POVO HE UTAE N POVO pE
HaOPO OTUAO pE PEAGVL TOL Oev ofrnvel. MoOAUPBL emiTpéneTal, YOVO Qv TO
(NTAEL N EKPWVNON, KOl HOVO YIO THVOKEC, dIOYPAUMATO  KAT.

Kabe amavinon EMIOTNUOVIKA TEKUNPIWUEVN €ival AMOOEKTH.

Alapkelo e&€taonc: Tpelg (3) WpPeC META TN O1aVOUR TWV QWTOAVTIYPAPWV.

Qpa duvatng amoxwpnong: 18:00

2AY EYXOMAZTE KAAH EMITYXIA

TENOZ MHNYMATOZXZ

TEANOZ_5HZ_ANO_5 YEAIAEZ



APXH 1HZ ZEAIAAY —-T"HMEPHZIQN

EMANAAHNTIKEZ NMANEANAAIKEZ
EZETAZEIZ
" TA=ZHZ HMEPHZIOY FENIKOY AYKEIOY
MNAREEREXGMENOOMANGBI2015
MAOHMATIKA OETIKHZ KAI TEXNOAOTIKHZ
KATEYOYNZHZX
>YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A
Al. Eotw pia ocuvaptnon T opiopévn ot éva didotnua A. Av n F egivar pia
napayovca ¢ foto A, 101 va anodeiéete ot:
e OAe¢ o1t ouvvaptioelc ¢ popenc  G(X)=F(x)+c,ceR civan
napayovoe¢ ¢ foto A, ka
e KGBe GAAn  mapayovca G ¢ f oto A maipver ™ popon
G(X)=F(x)+c,ceR.
Movadec 7
A2. Tote pia ouvaptnon F:iA—R Aeyetar cuvapmon 4 4

Movadec 4
A3. Tote n evbeio X=X, AEYETOl KOTOKOPUPN OOUUMTIWTN  TNC YPOUQPIKNAG
napdotaong piag ouvdptnone f;

Movadec 4

A4. Nao Yxopaktnpiocete TI¢ TPOTACEI{ TOUL OKOAouvBouv, ypa@oviog OTO
TETPGOI6 oag dimAa oTo ypAupa TOU OvTIoTOlXel o€ kABe mpdtoaon TN AEEN
wWoTo, av n mpotacn eivar ocwotr, 1 AdBog, av n mpotaon eival
AavBaopévn.

a) Av zeC, tote (2°)=(2) Vv
, OMou  BETIKOC aKkEPaIoC.
B) Av ol cuvaptioelc f, g éxouv oplo oto Xo kat toxvel f(x) < g(x)

KOVTG 010 X, TOTE i )S lim g(x)
‘I'm X X—)XO

y) Av lim f(X)= — oo, 101 f(X)>0 KOVTG& OTO X,

X—>Xq

0) Ymdpxel MOAUVWVUUIKA ouvaptnon Pabuol peyaAlTepou 1 icou TOUL 2,

¢ omoiag n ypa@ikn mapdotacn €Xel aoVUMTWTN.

TEAOZ 1HZ ATIO 4 ZEAIAEZ



APXH 2HZ ZEAIAAY - T"HMEPHZIQN

g) Av feival pia ouvexne ouvdptnon oe éva diaotnua [o,B] kat G eival

uia mapdyovoa tng foto [a,B], tote mavtote 10o)VEL:

[ t(t)ot = () - G(B)

Movadec 10

©GEMA B

OewpolPE TOLC MIYadIKoLC aplBuou¢ Z, W yla Toug omoiou¢ 1ox0OUV:

e |z2-3if-18=|z-3[

° ‘W—i‘ZIm(W)+1

B1. Nao amodeiete OT1 0 YEWUETIPIKOC TOMOC TWV EIKOVWOV TwWV HIYAIIKWOV
aptBuwv  Z eivatl n gubeia pe e€iowon X—-y—-3=0
Movadec 9
B2. Na anodciéete OTI 0 YEWMPETPIKOC TOMOC TWV EIKOVWV TWV MHIYAIIK®OV
aplBuwv W eival n noapafoAn pe €€iocwan y=%x2
Movadec 9
B3. Tia tou¢ mopamdvw  diyadikol¢ aptbuol¢ Z, W va Ppeite tnv €AdX10Tn
TIMA TOL PETPOU ‘Z—W|.
Movadec 7
OEMA I

Aivetal n ouvaptnon f(X)=eX_1 — Inx, x €(0,+x)

M.

Na peAetioete ) ouvvaptnon f w¢ mpo¢ tn povotovia Kol va Bpeite 1o
oUVOAO TIPJWV TNG.
Movdadec 6

TEANOZ 2HZ ATIO 4 ZEAIAEZ



APXH 3HZ ZEAIAAY - T"HMEPHZIQN

2. Na Bpeite 10 medio opiopol NG ouvapInong g Me
h(x)
g(x):j Jt2 -1 dt,
1
6mouv h(x) = f(x2 +1)—-f(2)+1.
Movadec 6
3. No amodeiéete oTI N €€iowan
1
f| f(x)——= =1
(f00-7]
EXEL aKpIfwg 000 BeTIKEC pideg X1,X2
Movadec 6
4.  Av yia tg pide¢ X,,X, tou gpwthpato¢ I3 1oxber ot X < X,, TOTE va
1
anodeigete o1 umapxel povadiko & € (x,,1) Tétol0, (OOTE N €QAMTOPEVN
me ypagik¢ mapaoctacne ¢ f oto onueio (&,f(&)) va digpxetal and To
3
onueio M| 0, —
nweio (0,3 )
Movadec 7
OEMA A

‘Eotw pla mopaywyiolyn ouvaptnon

Al.

A2.

(x> =x)-f'(x)+ x-f(x) =1, X € (0, + )
yla Kabe
) , Inx ,0<x#1
Na oanodeiéete o1t f(X) =9 x -1
17 , x=1

No amodeiéete OTL

X t
L f(t)dt = Lly dt,yia kae X € (0, + )

X

TEAOZ 3HZ ATIO 4 ZEAIAEZ

f: (0, +©) > R yia tv omoia 1ox0et:

Movadec 6

Movddec 4



A3.

A4,

o O b

APXH 4HZ ZEAIAAY - T"HMEPHZIQN

a. Na amodeiéete 611 n ouvdptnaon

1
g(x) = — L" @ dt, x € (0, + o)
gival KoiAn. (Movddec 5)

B. 'Eotw E t10 €uPfaddv TOU Xwpiou TOUL TEPIKAEIETAl OMO TN YPAPIKA
napdotoon NG g, TNV €QANTOUEVN TNC YPOQIKAC mapdotaong 1tng g
0TO ONnpeio mMou 1N ypo@IKA mapactacn 1tn¢ g tépvel tov Gfova XX
Kat v evBeia Xx=3. Na anodeiéete 61 E < 2. (Hovadeg 4)

Movadec 9

No amodeiéete OTI

X

X 1 X
_[1 f(t)dt > — L tf(t) dt, yia k&8s X € (0, + o)
X %

Movadec 6

OAHIIEZ (yia Touc¢ e&etalopévoucg)

>To €{w@UAANO TOUL TeTpadiov va ypayete TO €&eTalOpEVO  pABNuUaA.  XTO
E0OWEULANO  TAVW-TIAVW VA CUUTANPWOETE  TO OTOPIKA oTolxeia pobnty. ZTnv
apxn TWV ATOVIACEWV  0a¢ va ypAYeTe MOVW-TAVW TNV NUEPOMPNVIO Kal TO
e€etaldOpevo pabnua. Na pnv avtiypdyete 1o BEpATa OTO TETPAJIO KAl va N
ypayeTe moubevd OTIC OMOVINCEIC oaC TO Ovoud ooc.

Na ypdyete TO OVOMOTEMWVUUO 00C OTO TAVW MEPOC TWV QWTOAVTIYPAQWV
auéowg MOAIC cag mopadoBolv. Tuxov OnNUEIWOEI 00¢ TAOVW OTa BEpata
oev Ba BaBuoAoynbolv o Kapia mepintwon. Katd tnv amoxwpnor ocag¢ va
napadwaoete  padi ye To TETPALIO KAl TO QWTOAVTIypo@a.

Na omavitrnoeTe OTO TETPASIO 00C O OAA TO BEPATO HPOVO HE UTAE 1) HOVO ME
padpo OTUAO pE peAAGvVE Tou dev afrvel. MoAUBL emITpEnETal, MPOVO av TO
(NTAEL N EKPWVNON, Kal JOVO yla TVAKeC, OlaypAPUOTA KA.

Kabe amavinon €MIOTNUOVIKA TEKUNPIWPEVN Eival amodeKTH.

Alapkela e&€taong: TPEIC (3) WPEC META Tn dlavoun TWV QWTOAVTIYPAQWV.

Qpa duvatng amoxwpnong: 18:00

2A> EYXOMAZTE KAAH
EMTYXIA

TEANOZ MHNYMATOX

TEANOZ 4HZ ATIO 4 ZEAIAEZ



APXH 1HZ SEAIAAS - NEO & MAAAIO IYSITHMA
EMANAAHMTIKES [ HMEPHZIQN
MANEAAAAIKES EZETASEIS
" TAZHZ HMEPHZIOY FENIKOY AYKEIOY KAI EMAA (OMAAA B')
MEMMTH 9 IOYNIOY 2016 - E=ETAZOMENO MAGHMA: MAOHMATIKA

MPOZANATOAIZMOY (NEO 2YZTHMA) & KATEYOYNZHZ (MAAAIO

>YZTHMA)
2YNOAO ZEAIAQN: TEZZEPIZ (4)
OEMA A
Al. Eotw pio ouvdptnon T opiopévn oe éva didotnua A Kol Xo €V0 E0WTEPIKO ONUEI0

A2.

A3.

Ad.

Tou A. Av n T mapouoiddel TomKG OKPOTOTO OTO X, KOl Eival opaywyiciun oTo

onueio auto, Tote va omodeifete ot f'(x,)=0.

Movadec 7

No OI0TUTIWOETE  TO KPITHAPIO TIOPEUPBOANC.

Movadec 4

Mote Aépe 6T n evbeio Y = £ eival opiZévtia aoOPTTWTN  TNG YPOPIKAG TOPACTACNS

¢ ouvdptnong f oto +oo;
Movaddec 4

No XapoKInpioete TIC TMPOTOCEIC TOU OKOAOLBOUV, ypd@ovTog OTO TETPASIO OaC,
dimAa 0TO ypOpUO TOL avTIoTOIXEl o€ KOBE mpdTaon, ™ Aé€n ZwaTo, av n mPOTaaN
eival owot, 1 AdBog, av n npotaon eival Aavbacevn.

. ouv x-1
a) lim——— =1,
x—0 X
, \ 1
B) Av f(x) = In|x| yia KGbe X , 101€ X
X yia KGBe

y) Av o ouvdptnon f dev eivar ouvexic oto X,, 10t n f dev eival
nopaywyioiun  oto X, .

0) YTmApxel MOALWVULUIKN cuvdptnon Pabuod Vv , N oToia €XEl AOLUTTWTN.

g) T kade ouvaptnon f, ouvexy oto [a,B], woxver:

B
av s tote F(X)

Movaddec 10

TEAOZ 1HZ AMO 4 ZEAIAEZXZ



APXH 2HX ZEAIAAY - NEO & NMAAAIO 2XYEXTHMA
EMANAAHNTIKEZ " HMEPHZIQN

©OEMA B
Aivetal n ypo@iky mopdotoaon tng ouvvaptnong T

B1l.

B2.

B3.

B4.

BS.

No Bpeite 10 Medio oplopol Kal T0 oUVOAO Tipwv ¢ .

Movadec
Na Bpeite, av vmapXoLY, TO MAPAKATW OpIa.
a) limf(x) B) limf(x)
y) limf(x) o) limf(x) g) limf(x)

Mo Ta 6pla oL Ogv LTIAPXOUY VO OITIOAOYNOETE TNV AMAVINGY OO,
Movadec

Na Bpeite, av umApXoLY, TO MOPOKATW OPIQ.

0 lim -t B) li v limf(f(x))

<) ()
NO OITIOAOYNOETE TNV OMAVINGH COC.
Movadec
No Bpeite T onueia ota onoia n f dev eivar ouvexnc.
NO OITIOAOYNOETE TNV OMAVINGH COC.
Movadec

Na Bpeite ta onueio X, f f

, ou mediov oplopol T 0 TO OTIoi0t 1OYVEL
Na QITIOAOYNOETE TNV un(gvrnoﬁ o'(xc_p H nc y X

0

Movadec

TEAOZ 2HZ AMNO 4 ZEAIAEZXZ



APXH 3HZ ZEAIAAZ - NEO & INMAAAIO ZYZTHMA
ENANAAHNOTIKEY " HMEPHZIQN
OEMAT
Aiveton n ouvaptnon f: ue f(x)
. No omnodei€ete 61t n f eivon ouvdptnon 1-1 (dovadeg 2) kal vo Ppeite v
avtiotpogn ouvdptnon T (povadeg 4).

Movadec 6
2.  Na anodeiéete oT yia KGBe X IOXVEL
f(nu x)
Movddec 9
3.  'Eva onueio M Kwveital Katd pAKo¢ Tn¢ KAumoang Yy pe X Kal
y . No PBpeite oe molo onueio TNG KAUTUANG O PUBUOC  METOROANC TN
tetaypévne  Y(t) TOU M gival icog pe 0 PUBUO WETOBOANG TNG TETUNWEVNG x(t)
av
umoteBei 6TI X yia Kaoe t
Movadec 4
r4. Av(Q: €ival OLUVEXNAC Kal GPTIO GUVAPTNOT, VO UTIOAOYIOETE TO OAOKANPWUO
1
-1
Movddec 6
OEMA A
Aivetal n cuvaptnon
f(x)
, X
Al.  Na &ei¢ete ou n f eivan ouvvexng oto (O, (uovadec 3) kar vo Ppeite, av

UTIAPXOUV,  TIC KOTOKOPUQEC OOUUMTWTE NG YPaQIKAC mapdotacnc e f.
(uovadec 2)
Movddec 5

A2.  Na anodeiete 61110 X, €ival T0 YoVOdIKO KpIoIPo anueio g
f Movddec 8

A3. i)  No onodeiéete ot n e€iowanf(X) éxet povadikn pia ato (0,
(bovadec 3)

TEAOZ 3HZ AMNO 4 ZEAIAEZX



A4,

o 0k

APXH 4HX ZEAIAAY - NEO & NMAAAIO 2YEXTHMA
EMANAAHNTIKEZ " HMEPHZIQN

i) Av E eivai 10 €pfaddv Tou Ywpiov TOUL TEPIKAEIETAI amMO TN YPAQIKA

nopdotacn ¢ T, Tov déova Twv X Kot TIC guBeisg X Kol X , OTIOU  Xo
n povadikn pila g e&iowong F(X) oto (0, , VO Omodeiete “o11
E
2
(Hovddeg 4)
Movadeg 7
Av F eival pia mapdyovoa ¢ f oto [1, VO OMOdEiEeTE 0TI
(x yia KaBe X

Movddec 5

OAHIIEZ (yio toug e&etalopévoud)

>T0 €€WEUANO TOL TETPadioL va ypayete TO €€eTAlOUEVO MABNUA. ZTO €0WEUAAO
MTAVW-TIAVW VO CUPTIANPWOETE  TO OTOMIKA 00C  OTolxeio. ZTnv  apxn Twv
OMAVTIACEWY  C0OC VO YPAYETE TOVW-TAVW TNV nuEpounvia Kail 10 €&etalduevo
padnua. No pnv ovtypdyete  Tao BEyata oTo TETPASIO KOl va PN ypaWweTe moubeva
OTIC OTOVTNOEI C0C TO OVOUA 0OC.

NO ypOYETE TO OVOUOTEMWVUUG 00C OTO MAVW MHEPOC TWV QWTOAVIIYPOAPWY  OPECWC
HOAIC co¢ TopadoBolv.  Tuxdv OnNUEIRCEL; o0C TAvw ota Béuata Oev  Ba
BaBuoioynBolv o€ Kapio mepinTwon. Katd v anoxwpnor oo¢ va TaPadwWoETE
padi pe 1o TETPAdI0 Kal TO QWTOOVTiypaQa.

No anavinoete o010 TETPASIO 00C¢ O OAO TA BEUATO POVO ME UTIAE 1) HOVO HE Pavpo
OTUAG PE PEAGVI TIOL Ogv afrvel. MOAUPL emITpENETAL, POVO av TO {NTAEL N EKPwvNaN,
KOl JOVO IO THVOKEG, OIAYPOAUMOTO  KATL.

KdBe omavinon EMIOTNUOVIKA TEKUNPIWMPEVN Eival OMOSEKTH).

AlGpkelo eEETOONC: TPEIC (3) WPEC PETA TN OIOVOUN TWV QWTOOVTIYPAQWV.

Xpovo¢ duvatri¢ anoxwpnong:  18.30

2A> EYXOMAZTE KAAH

EMTYXIA
TEAOZ MHNYMATOZ

TEAOZ 4HZ AMNO 4 ZEAIAEZXZ



APXH_1HX SEAIAAY - T HMEPHZIQN_& A" EZMEPINQN
EMANAAHITIKEZ MANEAAAAIKEZ EZETAZEIZ

" TAZHZ HMEPHZIOY KAI A" TA=HZ EZMEPINOY FENIKOY AYKEIOY

TPITH 5 XENTEMBPIOY 2017 - EZEETAZOMENO MAGHMA:

MAOHMATIKATIPOZANATOAIZMOY
ZYNOAO ZEAIAQN: MENTE (5)

OEMA_A

Al.

A2.

AS.

Eotw pia ouvaptnon T opiopévn oe éva didotnua A Kot X, Vo €0WTEPIKO onuEio
v A. Av n T napouoiddel TomkO akpOTATO OTO0 X, KOl €ival TOPOYWYIoIUn  OTO

onueio outo, tote va anodeitete o F(x ) =0.

Movadeg 7
OewpNOTE TOV TOPOKATW 10XUPICUO:

“I"o kGBe ouvaptnon foplous'vn Kol 300 @opéC mapoywyiolyn  oto \ , av yia
KAMOI0 Xo \ 10XVEL f"(Xo) = 0, 10Te T0 Xo Eivon Béon oneiov KapTAC TN f,

a) No XapaKtnpioete Tov mMOpamdvw  10XUPIOUO YPAPOVTOG OTO TETPAdIO OO TO

ypappo A, av gival aAndng, n to ypaupa W, av givar Peudnc. (uovada 1)
B)  No cITioAoynoeTe TV aMAVINGCN 0a¢ OTO EPWTNUA 0. (bovadec 3)
Movadec 4

No ypayete oT1o TETPAOIO C0OC TO ypAPUA TOUL OVTIOTOIXElD OTn @pdAcn n
OTOi0 CUPTANPWVEL CWOTA TNV NUITEAN TpoOTOCN:

Ma k&Be ouvexn ouvaptnon f:[a,f] - \ .av ioxver f(a) f(B) >0, tote
a) ne&iowon f(X)=0 dev éxel Abon ato (a,p).

B) negiowon f(X)=0 éxel akpiBa¢ pia Abon oto (a,p).

y) ne€iowon f(X)=0 éxel TouAaxiotov d00 AVgelc ato (a,p).

d) O&v UTOPOUMPE VA €XOUHPE CULUTEPACHO  YIa TO MANBOC Twv AVCEWV TNG €€icwanc
f(x)=0 ot0 (a,B).
Movdodeg 4

TEAOZ_1HZ_ATlO_5 YEAIAEZ



APXH_2HZ FEAIAAY - T HMEPHZIQN_& A" EZMNEPINQN

A4. No XapoKTnpioeTe TIC TPOTACEI TOU OKOAOUBOUV ypdA@ovTOag OTo TETPASIO OaC,
dimAa 0To ypdupo TOL OVTICTOIXED 0€ KABe TPATOON, TN AéEN ZwaTd, av N MPOTOoN
eival owotn, § Adbog, av n mpotacn €ival AavBacpévn.

a) o kaBe ouvvexy ouvvdptnon f:[o,B] - \ , av G eivon pa napdyovoa e f

a
ato [o,p], 1e I f(x) dx= G(a) - G(B).
B

B) Mia ouvdpmon T Aéyetar ywnoiwg aofouvoa oe éva didotnua A Tou MEdiov
oplopol G, av umdpxowv X, X, A pe X, < X,, wote f(X,) < f(X,).

y) Av éva onueio M(a,f) ovAkel OTn ypaAQIKY TOAPACTOON  WIOC OVTIOTPEYIUNG
ouvdptnong f, 10te 10 onueio M'(B,0) avikel otn ypagiky mopdactacn C’
me f

d) T kdBe ouvexy ouvdptnon f:[o,f] - \ .n onoia eival mapaywyion oto
(0a,B), av f(a) = f(B), T0Te LMApPXEl aKPIBOE éva &  (a,B) Tétolo wote (& =0 |

a

g) o kaBe ouvexn ouwvaptnon  f:[o,f] - \ | av 1oxvel IB f(x) dx=0, tote
f(x)=0 yia kde X [a,B].

Movadeg 10

OEMA B

Aivetar TO0  TETPAYWVO ABIr'A tou dwmAavoo A H r

oxAuato¢ pMe mMAgupd 2cm. Av TO TETpAywvo EZHO X

EXEL TIC KOPUPEC TOUL OTIC TMAEUPEC TOou ABTA: X

B1. Na ek@paoete Tnv mAevpa EZ cuvaptioel tou 7
X.

Movadec 6 ©

B2. Na anoodei&ete 0Tt TO  €uPBadov 0L X

TeTpaywvouv EZHO divetal and tn ocuvaptnon: X
f(x)=2x? -4x+4, 0<x<2 A = B
Movadec 4

B3. Na Bpeite yio mole¢ TIMEC TOU X TO €PPadOv Tou TeTpaywvouv EZHO
yivetal eAAXI0TO KOl ylO TOIEC MEYIOTO.

Movadec 9

B4. Na e&etdoete av vndpxert X [0, 2], yla 10 omoio TO g€UPadOV f(X ) o

TOU avtiotolxou TeTpaywvouv EZHO 1oo0Tal pe 4e
% +1 Cmf\/lovdéec 6

TEANOZ_2HZ_ATlO_5 YEAIAEX



APXH_3HZ FEAIAAY - T HMEPHZIQN_& A" EZMEPINQN
OEMA T

Eotw ouvaptinon f, opiopuévn kar napaywyioun oto dtdotnua [0, 3], yia
TNV omoia yvwpilete TO €ENC:

e Hypagiky mapdotacn ¢ T divetal oTo mMapaKATw GYAMA:

. f(0)=2,f()) =0

* To epPaddv TOU XYWpiov TOU TEPIKAEiETOl PETAEL TN YPOAQIKAC
napdotaone e T kot twv euBetv x=0 Kal X=3 1000Tal pE 8 T..

* H f 8ev kavomolei TI¢ uMoBéTEIC TOU BewpUOTOC EVIILAPECWY TIYWV
01O d140TNHa I'O, 3].

1. Na anodeifete ot T(3) =2, f(2) = —2 «a1 va Bpeite, av vmépyouy,

L ,
Ta éjrlnlnx ) ’gqo f(X)-2, IKOIOAOYWVTAC TIC OMAVINCEI( OOG.
Movadec 8
r2. Na npoodiopicete ta dlacTApata ota omoia n f eivar yvnoiwc
avéovoa, yvnoiwng @Bivouvoa, KUPTA, KOIAN Kol TIC BE0EIC TOMIKWV
OKPOTATWY Kal onpeiwv koapmig tnc f

Movadec 8
N3. No anodeiete OTI LMAPXEL HOVALIKO Xo ( )qu TO omoio o0&V
: 2,3
umdpxel to lim .
X=X, f(X)
Movadec 5
F4. No oxedlaoete tn ypa@ikn mapdactoon tnc T,
Movadec 4

TEAOZ_3HZ_ATlO_5 YEAIAEX



APXH_4HZ FEAIAAY - T HMEPHZIQN_& A" EZMEPINQN
OEMA A

Aivetal n ovvéaptnon f(X)= 2, x=0
x> -3x*+2, x>0.

Al. Na anodeifete 611 n foto digotnua [0, 2] ikavomoiei TIg uMoBETEIC
ToU Bewpnuatog MEONC TIPAC.

Movadec 2
Av n f eival ovvexnc oto medio oplopold TNC, TOTE:
A2. Na Bpeite v tipn tou A \
Movadec 2
A3. No peleToete TN povotovia tn¢ ouvdaptnone T,
Movadec 8
, , 2 3m
A4. Na anodeiete oti: T <J-_nf(X) dx < ) -1
2
Movadec 7
, , , fCmx)"f(-m | ,
A5. Na amodeiéete oTI n €€icwaon 5 5 e EXEL MOVOAIKA
Auon oto (0,1). )
Movadec 6

TEANOZ_4HZ_ATNO_5 YEAIAEX



o0&

APXH 5HY SEAIAAY - T"HMEPHZIQON & A" EXMEPINQN
OAHTIIEZ_(yio_Toug_e&eTalopévouc)

210 €€W@UANO  TOU TETPadiou va ypayete TO €€eTO(OPEVO MABNUO. ZTO ECWQPUAAO
MOVW-TOVW VO CUPTIANPWOETE T OTOMIKA ©0¢  OToIxEio. TNV  opX Twv
amovINoEwV  0aC Vva YpAaYete TMAvVw-TAvw TNV nuepounvia kol 10 e&gtalduevo
podnua. Na pnv aviypdyete Tta Bépata oTo TETPASIO Kal va un ypayete Tmoubevd
OTIC AMOVTNCEIC 0a¢ TO OVOUd Cag.

Na ypdEeTe TO OVOPOTEMWVUMO  COOC OTO TOVW MEPOC TWV QWTOAVTIYPAQWY  OPECWKC
MOAIC c0¢ TmopadoBolv. Tuxov  onueloel;  ca¢ TAvw ota  Béuota Oev  Ba
BabuoAoynbolv  oe Kapia mepimtwaon. Katd Tnv amoxwpnor oo va TopadWCETE
podi pE TO TETPAdIO KOL TA GWTOOVTiypo@a.

NO anavinoeTe o010 TETPASIO  00¢ O OAO TA BEPOTO POVO ME PTAE 1 JOVO  HE MOLPO
OTUAO pE PEAGVL TIOU dev OBHVEL

Kd&be omavinon EMOTNUOVIKA TEKUNPIWUEVN Eival amodeKTH.

AlGpKeEID €EETOONC: TPEIC (3) WPEC WETA TN S10VOUN TWV @WTOOVTIYPAPWVY.

Xpovoc¢ duvatri¢ anoxwpnong: 17:00

2AZ EYXOMAZTE KAAH EMITYXIA

TEAOZ MHNYMATOZ

TEAOZ_5HZ_ATlO_5 YEAIAEZ



APXH_1HX SEAIAAY - T HMEPHZIQN_& A" EXMEPINQN
EMANAAHITIKEZ MANEAAAAIKEZ EZETAZEIZ
" TAZHXZ HMEPHZIOY KAI A" TA=HZ EZMEPINOY FENIKOY AYKEIOY
MEMMTH 6 ZEMTEMBPIOY 2018
E=ZETAZOMENO MAGHMA: MAOHMATIKATIPOZANATOAIZMOY
ZYNOAO ZEAIAQN: MENTE (5)

OEMA_A

Al. Eotw T pia ouvdptnon mnapaywyioiyn oe éva ditdotnua (0, B), pe
g€aipeon iow¢ éva onueio T0L Xo, 01O omoio Gpw¢ n F eivar cuveyxnc.
Av n f(x) datnpei npoonpo oto (@, X,) (X,,B), va anodeigete o1 10
f(Xo) dev eival tomko akpotato kot 6t n f eival yvnoing povdtovn

oto (a, B).

Movadec 7

A2. 'Eotw A €va pn KEVO umoolVOAO TOU . Tt ovopddouvpe TPAYMATIKN
guvaptnon de medio opilopol TO A;

Movadec 4

A3. Aivovtal ol ypa@ikéC mapactdoel Twv ocuvaptnoewv f, g, F, G, H, T.

(f) (9)

(F) (G)

TEAOZ_1HZ_ATlO_5 YEAIAEZ



A4.

AS.

APXH_2HZ FEAIAAY - T HMEPHZIQN_& A" EZMNEPINQN

(H) (T)
No ypagete o010 TETPAdIO CO¢ mola amd TI¢ ouvapthoelg F, G, H, T
gmopel va €ival n mapdywyo¢ tn¢ ouvvdptnon¢ f kol mota tng g.

Movadec 4

OewpnoTeE TOV MOPOKATW I1OXLPIOHO:
«Mlo kGBe CelbyoC TMPOAYUATIKOV  OGUVAPTACEWV f,g:(0,+00)—> Qv
oxoer IMF(x) = +o0 kar limg(x) = -e, ote liM[F(x)+ g(x)]=0»

X - X - X -

a) No XapakKtInpiocete TOV 1OXUPIOWO, YPAQOVTAC OTO TETPAJIO OO¢
T0 ypauua A, oav eival aAnbng, n 10 ypappa W, av eival
Pevdng. (povdada 1)

B) NO OITIOAOYNOETE TNV OMAVINGH 00C OTO €PWINPO o. (HOVAJEC
3)
Movadeg 4

No xopoaKTInpicete TIC MPOTAOCEI( TOU aKOAouBoOvV ypaeoviag OTO
TETPGOIO cag, dimAa OTO ypAUPO TOU QVTIOTOIXE( og KABe mpodTOON, TN
AEEN ZwOTO, av n mpotacn €ival cwotn, | AdaBoc¢, av n mpotaon E€ival
AavBagopevn.

a) H ypa@ikiq mapdotacn piag¢ ouvvaptnong f: - umopei

va

B) @%Vmau,au&ggﬁlﬁqamf%m, - givar ‘1-1’, 10TE KOBE ,
eubela " TEPVeEl TN ypag@ikhl mapdotacn ¢ f 1o mMOAD og éva

0p1EPY[itqo.

y) Av ol cuvaptioelg f kai g €xouv medio optopolv To [0,1] ko
obvolo Tigywv Tto [2, 3], 101E opiletar n f g pe medio opiopol TO
[0, 1] ka1 gOvoro Tipwv TO [2, 3]

Movadec 6

TEANOZ_2HZ_ATlO_5 YEAIAEX



APXH_3HZ FEAIAAY - T HMEPHZIQN_& A" EZMEPINQN

OEMA B
TTT x>l
Aivetar n ouvéptnon f(X)= X
X
2
+0, Xx<1
B1. Na unoloyioete 10 O Gote n ouvéptnon T va givar cuvexic.

Movadec 3

ST0 MAPAKATW epwTIApata Beswprote ot o0 =1 .

B2. Na e&etdoete av n ouvaptnon J_f qlKCXVOTTOISi TIC umoBéodelg TOUL
Bewpnuato¢ Rolle oto didotnua |2
Movadec 6
B3. Na Ppeite ta onueio TN ypa@IkAc mapdotacne tn¢ ouvaptnong f
oTa omoio n  e@amtopévn  €ival  TMAapd@AAnNAn  mpog TNV evbeia
y=—"X+2018 kai va ypayete TIC £EI00OEIC TWV EQONTOUEV®V
oTa onueia avta.
Movadec 7
B4. No Ppeite TIC aoOUMTWTEC TNC Ypa®IKAC moapdotaonc tn¢ f kot va
MOPOOTNOETE YPAPIKA Tn ouvaptnaon.
Movadec 9
OEMA T
Aivetar n ouvaptnon f:[0, ] - cpetomo: F(X)=2 nuUx—-x .
F1. Nao ppeite ta akpétata tnc T (Tomikd kot oAika).
Movadec 5
N'2. No anodeiete OTI yla KabBe Xo [0, T[] n ypagikn mapdotaon tnc f
KOl N €QANMTOMEVN TNC OTO A(XO, f(XO)) €xouv €va POvVo KOoIvO anpeio.
Movadec 5
11
N3. No vmoAoyicete TO OAOKARPWHO I f(X) ouv X dx .
0
Movadec 8

TEAOZ_3HZ_ATlO_5 YEAIAEX



APXH_4HZ FEAIAAY - T HMEPHZIQN_& A" EZMEPINQN

, i T(X)
4. a) Na anodeifete ot1 lim =
x=0 X . (Hovédec 2)
B)  Na vmoroyioete to HM[(f(X)—f(2x)) InX] (uovadec 5)
X-0
Movdadec 7
OEMA A
_In(x+1)
Aivetar n ouvaptnon T: (0, + ) - . We TOTO: f(x) = « :
. , X ,
Al. Na anodeifete ot In(1+ x) > , ylo kGe >
X+1
x 0 ,
Movdadec 5
A2. Na anodeifete ot n f avtiotpépetar kat 611 1o nedio oplopol NG f
eivar 1o didotnua (0, 1).
Movadec 5
A3. Na anodeigete ot f(X)>2/X) ~1, yia kaee x>0,
Movadec 5
A4. Na amodeiéete ot n €€iowaon
-1
(@), £, i) _ g
Xx-1 x-2 X ' 0O<a<l],
xel akpIBhC 800 pilec we mpoc X, pia oto ddotnua (0, 1) kar pia
oto Stdotnua (1, 2)
Movadec 5
A5. Av F eivar pra apxiki ouvvéptnon tn¢ f oto didotnua (0, +00) VES

e+l
F(e) =e In2, va anodeifete 6T IN2 <F(1) < |n€ +1)-

TEANOZ_4HZ_ATNO_5 YEAIAEX

Movadec 5



o0&

APXH_5HX FEAIAAY - T HMEPHZIQN_& A" EXMEPINQN

OAHTIIEZ_(yio_toug_e&etalopévouc)

210 €€W@UANO  TOU TETPadiou va ypayete TO €€eTO(OPEVO MABNUO. ZTO ECWQPUAAO
MOVW-TOVW VO CUPTIANPWOETE  TO OTOMIKA ©0¢ OToIxEio. XTIV opx Twv
amovINoewV  0a¢ Vva YpAYeTe TMAVw-TAvw TNV nuepounvia kol 10 e&gtaldpevo
podnua. Na punv aviypdyete ta Bépata oTo TETPASIO Kal va un ypayete Tmoubevd
OTIC AMAVTNCEIC 0a¢ TO OVOUd Oog.

NO ypOYeTE TO OVOUOTEMWVUUG 00C OTO TMAVW MEPOC TWV QWTOOVTIYPAPWY  APECWC
MOAIC oo0¢ TmopodoBolv. Tuxdv onuelwoell  oo¢ Tavw  ota  Béuota dev  Ba
BaBuoAoynbolv o€ Kapia mepimTwon. Kotd tnv amoxwpnor od¢ va TOPOdWOETE
podi pE TO TETPAdIO KOL TA GWTOAVTiypo@a.

NO anavinoete OT0 TETPASIO  00¢ O OAO TA BEPOTO POVO ME PTAE 1 JOVO  HE MOLPO
OTUAO pE PEAGVL TIOU dev OBHVEL

Kd&be omavinon EMOTNUOVIKA TEKUNPIWUEVN Eival amodeKTH.

AlGpKelo eEETOONC: TPEIC (3) WPEC WETA TN SI0VOUN TWV @WTOOVTIYPAPWVY.

Xpovo¢ duvatri¢ anoxwpnong: 17:00

2AZ EYXOMAZTE KAAH EMITYXIA

TEAOZ MHNYMATOZ

TEAOZ_5HZ_ATlO_5 YEAIAEZ



APXH 1HZ ZEAIAAY - T"HMEPHZIQN & A" EZMEPINQN
EMANAAHMTIKEZ MANEAANAAIKEZ EZETAZEIZ

" TAZHZ HMEPHZIOY KAI A" TA=HX EZMEPINOY TIENIKOY
NAYKEIOY

E=ETAZOMENGD MABHMA ATAORKIAT R 2019
MPOZANATOAIZMOY
>YNOAO ZEAIAQN: TPEIZ (3)

OEMA A

Al.

A2.

A3.

A4.

Eotw T pia ouvdptnon mapaywyioiyn oe éva ditdotnua (0, B), ue
e€aipeon iow¢ éva onueio 10U Xo, 0TO Oomoio opw¢ n T gival ouvexnc.
Av fi(x) 0O oto (0, x,) kot fi(x) 00 oto (X,, B), va amodeiete OTI TO

f(Xo) eival tomikd péyioto tng f.
Movadeg 7

Eotw f pia ouvaptnon opiopévn o€ éva didotnua A. Ti ovopaloupe
apXikf ouvdptnon n mapdyovoa 1tn¢ f oto A;
Movadeg 4

No OI0TUTWOETE TO Bewpnua MPEONC TIUNAC TOL JIOQPOPIKOU AOyIOMODL
KOl VO TO EPUNVEVCETE YEWHETPIKA.
Movadeg 4

Na xapokinpioete TI¢ TpoOTdoel ToOu oKOoAouvBolv ypdeovtag OTO

TETPAOIO caO¢g, dimAa OTO ypOGpUa TOULU aVTIOTOIXEi o€ KGOBe mpdtaon, 1n

AEEN ZwaoTo, av n nmpotacn eival cwoty, n Adbog, av n npdétacn €ival

AavOacopévn.

a) H ypagikn mapdactacn tn¢ |f| amoteAeitar amd Ta TUAPOATO TN
ypa@lki¢ mapdotaong tn¢ f mou PBpiokovtal mAvw amo  TOV
G€ova XX kot amd Ta CUPPETPIKG, w¢ Tpo¢ Tov GEova XX, Twv

TUNUATWY TNC YPOQIKAC mapactaong Ttn¢ f mouv Bpiokovralr KATw
amoé auvtov Tov d&ova.

B) Ta kabe ouvexy ouvvaptnon T oto ditaotnua [a, B], 1oxoet:
J
Av Df(x)dx [0, tote f(X) O yia kabe x O[a, B].

y) 'Eva  TOMIKO PEéyIoTo Mdilag¢ ouvdptnone f  umopei va eival
UIKPOTEPO OMO £€va TOmIKO eAdxioto tng f.

3) Av limf(x) O, tote f(X) O yia X kovtd oto X,.

XX o

£) Mia moAVwVUMIKAR ouvaptnon T dratnpei mpoonuo o€
KaBe éva amo To dlaoTAPATA oTa omoia ol dtadoXikée pileg¢ tng f
Xwpi¢ouvv TO medio oplopol TNC.

Movadeg 10

TEAOZ 1HZ AMO 3 ZEAIAEZX



APXH 2HZ ZEAIAAY - T"HMEPHZIQN & A" EZMEPINQN

OEMA B
AivovTal 01 GUVOPTNOEIC
f: pe tomo - f(x) Ox* 01 kai

g:[2,00)0 pe tomo g(x) 0 x0DO2 .
B1. Noa oamnodeiéete o1t n ouvaptnon g f éxer medio oplopold ToO

A=(-00,-11 0 [1,+0) kat tomo (g F)(X) 2
X 1. .
Movadec 5
B2. Na Bpeite TNV 0aoLOPNTOTIN  TNG ypOa@Ikng Tmoapdotaong ¢ ¢ f

oto [JL].
Movadec 6

B3. Na efetaoete eav umdpxel TO 06pl0 OTO0O Xo 12 TNn¢ ouvdptnong

h: AL pe tomo h(x) 09 D&Y
x 12
Movadec 6

B4. ’'Eotw n ouvdpinon
{9 HX), xOA
o) U,
r100xe, x[(01 1

No e&etdoete av mAnpouvtal ol mpolnobeoelc tou Bewpnuato¢ Rolle
yia ™ ouvaptnon t(X) De(X)Onu(nx) oto didotnua ' 4

Movadec 8
OEMA I
Aivetar n ovvexnc ouvvaptnon f:[0, OO) O -, yia tnv omoia 10X0El OTI
1
f(x)OfC(X) = yia k&Be x 0O Ct
0 2 KOl Tn¢ omoiog n ypo@lky mapdotaon
dLEPXETAL aMO TO onueio VL Y Bt 1o onueio A( 5 0)
1. Na anodeiéete ot f(x) I x, x0O[0, OO) .
Movadec 6
2. No anodeiéete 0TI 10 onueio M egival 1o povadikdo onueio g C
améxel amd To onueio A tn PIKPOTEPN aAmMOOTACH. f nov
Movadec 6

3. No unoloyioete TO €ufaddv TOUL Xwpiou mou mepikAgietar ano tn Cq,
v epantopévn ¢ C, oto onueio M KOL TOV agova o
X X Movdadeg 7

TEAOZ 2HZ AMO 3 ZEAIAEZX



APXH 3HZ ZEAIAAY - T"HMEPHZIQN & A" EZMEPINQN

M4. Aivetar emimAéov  pla ouvexng Kal yvnoiwg @Bivovoca aouvdptnon
g:[0, 00)0O -, yia tnv omoia toxbet 0 Cg(x) U1 yia kabe X 0. Na
deilete 6T n e&iowon f(x) Og(x) éxer povadikp pila Xo, n omoia
avnkel oto (0, 1) .

Movdadec 6
OEMA A
3
Aivetal n ovvéaptnon f: . pe tomo  F(x) O
N ptnon W (x) 3%? 03x 01
Al. Na anodeiéete o611 n f eival yvnoing ab&ovoa oTo
Movadeg 4

A2. No amodeiéete omt f(x)Of(100x) U1 yia kaBe X[ - (povddec 2) Kai
0Tn ouveEXeEln va amodeifete OTI 1O €ufaddv  TOL XWpiou TOUL
MEPIKALIETAL amod TN ypa@ikny mapdotacn tn¢ f, tov agova XX kar tnv

, , 1 ,
evBeia X [11 1000TO1 pe 5 (Movadeg 4).

Movadec 6
1
, , (X)UX L
A3. No anodeiéete 0OTI sz O~
Movadec 6
!
A4. Na Aooete oto didotnua (0, )
2 Tnv e€iocwan
f(nu?x) Of(ouv 2x) Cf(e@x [1gowx— nux ) |
Movadeg 9

OAHIIEZ (yio toug e&etalopévoud)

1. 210 €€w@UANO TOU TeTpadiov va ypdyete To €€ETAlOPEVO UABNUA. ZTO €0WQOULAAO
MAVW-TIAVW VO CUPTIANPWOETE  TO OTOMIKA o0C  OTolxeio. ZTnv  apxn Twv
OMAVIACEWY  0OC VO YPAYETE TOVW-TAVW TNV nuEpounvia Kal 10 €€eTalduevo
padnua. No pnv ovtiypdgete  Ta BEgata oTo TETPASIO KOl va PN ypaWeTe moubeva
OTIC OTOVTNOEIC C0C TO OVOUA OOC.

2. Na ypdyeTe TO OVOUATEMWVUMO  00C OTO TOVW MEPOC TWV QWTOOVTIYPAPWY  APETWC
HOAIC co¢ mopadoBolv.  Tuxdv ONUEIRCEI, o0C TAvw ota Béuata oOev  Ba
BaBuoAoynBolv  oe Kapio mepinmtwon. Katd tnv omoxwpnor] oa¢ Vo MopadWOoETE
padi pe 1o TETPAdIO Kal TO QWTOOVTiypaQa.

3.  Na omovtroete o0TO0 TETPAOIO 0aC 0 OAO TO BEPOTO POVO HE PMAE N POvO e padpo

OTUAO € PeEAAVI TIOU Ogv GPNVEL.

KdBe omavinon EMIOTNUOVIKA TEKUNPIWPEVN Eival OMOSEKTH).

AlGpKelo eEETOONC: TPEIC (3) WPEC WETA TN OIOVOUN TWV QWTOOVTIYPAPWV.

Xpovog duvatri¢ amoxwpnong:  17:00

o oA

2A> EYXOMAZTE KAAH
EMTYXIA

TEANOZ MHNYMATOZ
TEAOZ 3HZ AMO 3 ZEAIAEZX



NEO APXH 1HS SEAIAAS — NEO SYSTHMA

EMANAAHMTIKEZ NMANEANAAIKEZ EZETAZEIZ
HMEPHZIOY KAI EZIMNEPINOY IMENIKOY AYKEIOY

EZETAZOMENO MAGHMA: MAOHMATIKA
MPOZANATOAIZMOY

FRNONSSH AT EM@PHRE 12028)

GEMA A

Al. Av ot ouvaptrioelg f, g eival mapaywyiolpe¢ oto X,, va omodeigete
0Tt n ouvaptnon f+g e€ivalr mopaywyiolyn o010  Xo KOl 1OXUEL:

(FO9) (%) IF (%) 0g'(%)-
Movadeg 7

A2. ‘Eotw pia ouvvdptnon f pe medio opiopov 10 A. Mote Aépe ott n f
napouvotdlet oto X, [JA tomikd péyioto;
Movadeg 4

A3. Na odlotunwoete 10 Bewpnua  Rolle kot va To epunveLoeTe
YEWUETPIKA.
Movadeg 4

A4. Na xapoKinpiocete TI¢ TPOTACEIC TOULU OoKOAouBoUV ypdeovtag OTO
TETPAOIO ocaO¢g, dimAa OTO ypOGpUa TOULU avTIoTOIXEi o€ KGOBe mpdtaon, 1n
AEEN ZwaoTo, av n mpotacn eival ocwothy, | AdBog, av n mpdtacn €ival
AavOacopévn.
a) Kdabe ouvvaptnon n omoia €ival ouvexne oe éva onueio Tou mediov
oplopol TNn¢ €ival Kol mopoywyiciyn o0T0 onueio avto.

) lim e* [O1[1]
X

y) Tio kabe ocuvdptnon f, To HEYAADTEPO aAMO TA TOTMIKA MEYIOTA TNG
f, epdoov vmdpyxouv, e€ival 1o 0AIKO peyloto tng f.

4 1 B
8) (In|x|)" ", yia ka8e x<O0.
X

€) Av pila ocuvaptnon f eival ouvvexne o€ €va ditdotnua A Kol dev
pnoevidetal oe avtd, 10TE N fdlatnpei mpoonuo o010 dlacTnua A.
Movadeg 10

OEMA B
Aivovtar ot cuvaptioerg f(x) Ox 00 kar g(x) Ox 00, 6énouv [, - yia

T1g omoieg toxver (f X* 02X yia kabe X[

B1. No anodei&ete omi o LI 111,
Movadeg 5

TEAOZ 1HZ AMO 3 ZEAIAEZX



NEO APXH 2HS SEAIAAS — NEO SYSTHMA

B2. Na eetdoete av ol ocuvaptiocelg f,g eivar 1-1 kol va PBpeite tnv
avtioTpo@n ouvaptnorn TOUug, EQOCOV OULTA UTAPXEL.
Movadec 6
B3. Na mpoaodiopioete Tn ocuvdaptnon 9° KAl va TAapaCTNOETE YypPaAQIKA
I
™ ovvaptnon O(x)J (gm
Movdadec 6
B4. Eotw n ouvdptnon h:[0,J0 . —yia v onoia 1ox0El
f(x) 02 Oh(x) 0g(x) 02 , yia ké6e x [0, 1].
i) Na amodeilete 0TI )!imlh(x) (2 (povadec 3).
ii) No vmoAoyioete T0 6pto lim S| =103 (hovadec 5)
ii uTt ioete T l :
y PN eyoa P
Movadeg 8
OGEMA T
Aivetal n ouvexi¢ ouvvaptnon f: pe tomo  f(x)Ix?®
1. No anodeiéete 6T1 and to onueio N(LJ2,f(112)) diépxovtar 800 akpIB®g
EQOAMTOMEVEC  TNC YPAQIKAC mapdotaong tn¢ f kot va PBpeite T1IC
€EI0WOEIC TOUC.
Movadeg 8
2. 'Eotw (€): y=3x-2 n pia amo TIC 6V0 €QOAMTOMEVEC TOUL gpwinuatog 1.
Eotw oakopa (¢) euvbBeia n omoia eivar mapdAAnAn otnv (g) Kal
d1Epxetar amo to onueio M(0,0) pe -2<0<2. No amodeiéete OTI
avapeoa OTIC euBeie¢ x=-1 Kol x=+1 vumapxel okpipw¢ €Eva onueio
topnc ¢ (¢) pe tn ypagikn mapaotaocn tng f.
Movadeg 9
3. ‘Eva UAKO onueio M(x,x%) KIVEITOl KOTG PAKOC TNC KOUTOANG 3

e pLBUO peTABOAAC TG teTunuévng tou XI(t) [10. To onueio M ééKDl\%X
and 10 onueio N(-2, -8) kKol KATaARyel otnv apxn twv aovwy O. ¢
MO0 OnUeEio ™NC KOPTMOANC O pubBuog petaBfoAng TNC TeETAyHévVNC TOU
onueiov M eival TpIMAdolo¢ TOU pPuBPOUL PETABOAAC TNG TETUNUEVNC
TOU;

Movadec 8

TEAOZ 2HZ AMO 3 ZEAIAEZX



NEO APXH 3HS SEAIAAS — NEO SYSTHMA

OEMA A

U
EoTw mopaywyioiuyn ouvaptnon f:(O,2 ) O yla tnv omoia 1oX0OUV:

[

Al.
sival

A2.

A3.

A4.

o

fx) [GUVE X OF )T X OO0X 01000 | yia kéoe xm(dzj ),
U

£ D) . 602 3
3 3
Na amodeiéete oOT1 n ouvaptnon g(x) Cf(x)O00Ox OOOX, XD(§, )

1 1 O
otofepr. Xtn ouvéxela va amodeifete ot f(X) [ O , X (0, ).
pr. 2T X 3 (X) ox " OO ( 2)

Movadec 6

No oamodeiéete o611 n ouvvdptnon f mapovoialer  povadikdé 0AIKO
[]
gAAX10TO OTO X, D4, TO Omoio Kal va PBpeite.

Movadec 6

Na amodeiéete 6Tt n e&icwon f(x)[13 2 oto diaotnua (0,2[5 EXEl

akpifwg ovo piceq [l1,Ll2, [ L0

ME 5 Movadec 6

Na amnodeigete o fLL,)(40, O0) 042 02 n pila T1OUL
EPWTAHATOC A3. , OTouv

Movadeg 7

OAHIIEZ (yio toug e&etalopévoud)

210 €€WEUANO TOU TETPAGIOL va ypPAWYETE TO €EETALOPEVO MABNUO. ZTO €0WEUANO  TIAVW-
TMAVW VO CUPTANPWOETE  TA ATOPIKA 00C OTOIXEio. ZTnV apxn TWv ATOVINCEWV  6O¢ Va
YPAWETE TAVW-TIOVW TNV Nuepopnvia Kol 1o €€etalduevo pdbnua. No pnv avtiypayete  Ta
Béuata OTO TETPASIO KOOI VO N YPAWETE mOULBEVA OTIC OMAVIACEI, OOC TO OVOUA COC.

No ypAWETE TO OVOMOTEMWVUUO O0C OTO TMAVW HEPOC TWV QWTOOVTIYPAPWY  OUECWC HOAIC
oa¢ mapadobolv. Tuxov onuElWoEl o0a¢ TAvw oto Bépota dev Ba Pabuoloynbolv o€
Kapia mepintwon. Katd tv amoxwpnon oa¢ va mopadwoete  padi e To TETPAdIO0 Kal Ta
QWTOOVTiypa@a.

No anavinoete oTo TETPAdIO 0OC 0€ OAa TO BEpOTa POVO ME PTAE 1) MOVO UE POUPO OTUAO
pE pEAGVI oL Ogv OBRAVEL.

KdBe omavtnon EMOTNPOVIKA TEKUNPIWPEVN €ival OMOOEKTH).

Aldpkelo e€€Taonc: TPEIC (3) WPEC META TN dIAVOUR TWV GWTOAVTIYPAQWY.

Xpovo¢ duvatig amoxwpnong:  17:00

2A> EYXOMAZTE KAAH

EMTYXIA
TEAOZ MHNYMATOZZ

TEAOZ 3HZ AMO 3 ZEAIAEZX



I_IA/\AIO APXH 1HZ ZEAIAAY - TTAAAIO ZYZTHMA

EMANAAHMTIKEZ NMANEAANAAIKEZ EZETAZEIZ

HMEPHZIOY KAI EZIMEPINOY IMENIKOY
NAYKEIOY

EZETAZOMENO A8 AEMASYRIAD < 2020
MPOZANATOAIEMENO SEAIAQN: TESSEPIS (4)

GEMA A

Al.

A2.

A3.

A4.

A5,

Wop) e

‘Eotw pia ouvdptnon f mapaywyioiuyn oe éva ditdotnua
e€aipeon iow¢ éva onueio Xo, 0to omoio opw¢ n f eival ouvvexnc.
Av fl(x) 00 oto (a, Xo) kot fi(x) IO \Xor PJ ' 161¢ v amodeifete

6t1 to f(Xo) eival tomikd péyioto tng f.
Movadeg 7

No OI0TUTIWOETE TO KPITAPIO TOPEUPOANAC.
Movadeg 4

Mote Aépe o1t n evbeia X UXo gival katakdpuen acOUmTOTIN NG

YPO@IKAC moapdotaong uiag ouvaptnong f;
Movadeg 4

OewpnoTe TOV MAPAKATW I1OXUPIOPO:
«a kaBe ouvvaptnon f, n omoia eival 800 @opé¢ mapaywyioiyn Kal
kupthp oto . toxber fI{x) 0O yia kdbe X1 .»

o. Na xopoKtnpiocete TOV TOPOMAVW  IOXLPIOUWO, Yypa@OVTAC OTO
TETPGOIO ca¢ TOo ypauua A, av gival aAnbng, n to ypauua Y, av
gival Yeudng.

(Movada 1)

B. NoO aITIOAOYAOETE TNV AMAVINGN 00¢ O0T0 epwInua (a).

(Movadec 3)
Movadeg 4

Na xapokinpiocete TI¢ TpoOTdoel( ToOu oKOoAouvBolv ypdeovtag OTO
TETPAOIO o00O¢g, dimAa OTO ypOGpUa TOUL avTioTOolXei o€ KGBe mpdtaon, 1N
AéEN ZwaoTo, av n mpotacn eival cwoty, 1 Adbog, av n mpdtacn eival
AavOacopévn.

a) Ta kaBe Zebyo¢ ouvapticewv f, g yia Tic omoie¢ opilovtal ol

ouvvaptioeig f Kot g, toxvel f

B) la kabBe lebyog ouvaptioewv f, g yla TI¢ omoieg¢ umApxouv TO

opta  limf(x), limg(x) kor f(x)g(X) yia kabe X KOvid OTO :
xJ X, x:xO X

toxver limf(x) J lim g(x). 0
X X, XX

0

TEAOZ 1HZ AMO 4 ZEAIAEZXZ



MTANAIO APXH 2HS SEAIAAS - MAAAIO SYSTHMA
y) Av n f eival pra ouvexng ouvvaptnon oto [CI, B], n omoia dev eival

mavtold undév o0TO0 B1ACTNHO OUTO KOl D(X)dx 10, tote n f

maipvel d00 TOUAAXIOTOV €TeEpOOoNnUeC TIMEC oto [L, B].
Movdadec 6

©GEMA B

AivovTal ol CUVOPTHOEIC

f(x) O(x Da)> 01 xO[04 00), ol kal

g(x) Ox* 01, x [
Av n kAion ¢ ypagikng mapactaone C; tng f oto onueio pe teTunuévn
Xo JO eival ion pe 2, t0T1E:

B1. Noa anodeiéete ot o 1 .
Movadeg 5

B2. Na oanodeiéete 0TI n ouvvaptnon f avtiotpégetal kair va Bpeite tnv
avtiotpoen ng, f*

Movadeg 8
Av T I(X)0 x0101 xO[04 00), tote:
B3. Na Bpeite tn ovvdpinon ful
Movadec 6
B4. Na Bpeite 10 6pl0
)1
lim , omouv  (f1
X Jl(fJl (
Movadec 6

OEMA I

210 dImAavd oxnuo divetal nUIKOKALO
pe kévipo K kat dtapetpo MN = 4 cm.
Opboywvio ABIA pe dlacTtaoel X cm

Kar 2y cm  eival  eyyeypouuévo  OTO
NUIKUKALO.

TEAOZ 2HZ AMNO 4 ZEAIAEZXZ



MANAAIO APXH 3HI SEAIAAS - MAAAIO SYSTHMA

MNl. Na anodeiéete 0TI TO EPPadOV TOL 0pboywviov ABIA, w¢ ocuvvdptnon
tou X, egivar E(x) 02 4x* Ox*, xJ(0, 2).
Movadec 6
r2. Na BpsiT,s TIC 5}00'[(1081( Tou opBoywviov ABIA, wote 10 €uPadov
TOU VO Yivetal PEyIoTo.
Movdadeg 7
3. No Bpeite TI¢ TIHEG TOU X WOTe TO guPadov Touv opBoywviou ABTA va
gival ioo pe 23 cm?,
Movadeg 5
4. No anodeifete 0TI n ocuvaptnon

f(x) U[B(x) 02 3 [¢*, x[[0, 2[]
EXEl €va TOUAAXIOTOV Kpioiyo onueio oto dtaotnua (2, 3) .
Movadeg 7
OEMA A
0 oo , , , . .
EOTW f:gjz, ZHD plo guvexng¢ ouvaptnon TETOld, WOTE Yyia KABe

[ 0 0O )
) vVa IOXUEL:
2’ 2R
x [f(x) Dovuvx 1.

Al. Na amodeiéete 0TI

gouvx Ht 0.0 . Owmss00
O XD%] , 0
fx) 05 x 2" H 0 2o
0, X (10
Movadeg 3
A2. No vmoAoyicete TO OAOKANPWUO
T
2
| O Df(x)dx
T
-2
Movadeg 4

A3. No amnodeiéete o611 n ouvaptnon f eival yvnoing @B8ivovoca ato

drdotnua E]D =
2" 20

Movadeg 7

TEAOZZ 3HZ AlO 4 ZEAIAEZX



I_IA/\AIO APXH 4HZ ZEAIAAY - TMTAAAIO ZYZTHMA

A4. No anodeiéete 0TI n €€icwan

2020 D ouvx [Ox 12020

. : . , , O Ood
EXEL OKPIBwC OVO pile¢ oTO dlACTNUO gjz, 2%

Movdadec 4

. . , 0 oo
A5. 'Eotw F pua apxikn ouvvaptnon ¢ f oto didotnua %]2, 2@ ME

F(O)Op, 6mou p n peyaAldtepn pifa tng¢ €€icwong ToU €PWTAMPATOC

O oo
(A4). No amnodei&ete OTI yla KGBe X LI gjz, ZHIGXUSIZ

OO F(Xx) | D20 x].
Movadeg 7

OAHIIEZ (yio toug e&etalopévoud)

1. 210 €€w@UANO TOU TETpadiov va ypdyete To €&ETAlOMEVO WABNUA. 2TO E€0WQOULAAO
MTAVW-TIAVW VO CUPTIANPWOETE  TO OTOMIKA 00C  OTolxeio. ZTnv  apxn Twv
OMAVTIACEWY  C00C VO YPAYETE TOVW-TAVW TNV nuEpounvia Kail 10 €&eTalduevo
padnua. No pnv ovtypdgete  Tao BEyata oTo TETPASIO KOl va PN ypOaWeTe moubeva
OTIC OTOVTNOEIC C0C TO OVOUA OOC.

2. Na ypdyeTe TO OVOUATEMWVUMO  0OC OTO TOVW MEPOG TWV QWTOOVTIYPAPWY  APECWC
HOAIC co¢ mopadoBolv.  TuxOv OnUEIWOEL o0¢ TAvw ota Béuata oOev  Ba
BaBuoAoynBolv  oe Kapio mepinmtwon. Katd tnv omoxwpnor] oa¢ Vo MopadWOoETE
padi pe 1o TETPAdI0 Kal TO QWTOOVTiypaQa.

3.  Na omoviroete o010 TETPAOIO 0aC O OAO TO BEPOTO POVO HE PMAE N POvo e padpo

OTUAG [E PEAAVI TIOU Ogv OPNVEL

KdBe omavinon EMIOTNUOVIKA TEKUNPIWMPEVN Eival OTOSEKTH).

AlGpkelo eEETOONC: TPEIC (3) WPEC WETA TN OIOVOUN TWV QWTOOVTIYPAQWV.

Xpovo¢ duvatr)¢ amoxwpnong:  17:00

o o0&

2A> EYXOMAZTE KAAH
EMTYXIA
TEAOZ MHNYMATOZ

TEAOZ 4HZ AMNO 4 ZEAIAEZXZ



EMNANAAHNTIKEZ ANOAYTHPIEZ E=ETAZEIZ
" TA=HZ ENIAIOY AYKEIOY
MEMMTH 7 ZEMTEMBPIOY 2000
E=ETAZOMENO MAGHMA TENIKHZ TAIAEIAZ
MAGOHMATIKA KAI 2TOIXEIA ZTATIZTIKHZ

O¢ua 1°

A.1l. No omodei&ete o011 yia 00 evdeXOEVO A Kal B evog dElyOTIKOD
Xwpou Q 1oXLEl
P(A B)=P(A)+P(B)-P(AnB)

Movadec 6,5
A.2 . N0 GUUTANPWOETE TIC TOPAKATW 100TNTEC
a. P(A B)=...
otav Ta A, B eival aoupBifaota
B. PA)=...
Onou A’ gival T0 CUUTANPWUATIKO ToL A
Movadec 6

B.

Aivetal 0 OelyHOTIKOG Xwpog Q ={w;, W, W3, W4 Ws}EVOC
MEIPAMOTOC TUXNC HE P(w2) = i , Pwa=P(wj= 214 , P(ws) = ;

a. Na ypayete oTo TETPASIO 0AC TO YPALUO TIOL AVTIOTOIXEL OTNnVv
0WaTr andvtnon

H mBavétnta P(w1) eival

Movadeg 6,5



B. Aivovtal ta evdexopeva A ={wi, W3 wstkal B={w 1, w }
TOU QEIYUATIKOU Xwpou Q
No ypayete oto TETPASIO 0ac TO ypdppa ¢ oTAANG A Kot SimAa tov
ap1Buo ¢ otHANG B mou avtioTolxei otV 0woTh amavinon
2TAn A 21An B

a.P(A B) 41
"4

B. P(An B) 2;
4

y. P(A) 3. 23
24

4.1

6
Movadec 6

O¢ua 2°
Aivetal n ouvéptnon f(x) = 2x3-3x*-12x-7 , 60U X TPAYHOTIKOC
ap1Buog
a. Na Bpeite v " (X)

Movadec 5
B. Na Bpeite ta onueia ¢ KapmOANg tn¢ ovvaptnong f ota omoia n
nopaywyo¢ €ivai 0

Movadec 10

y. Na Bpeite ta okpotata g f
Movadeg 10



O¢ua 3°
2€ €Va KUKAIKO S1aypappa TOPICTAVETOL TO HOPPWTIKO EMIMEd0 Twv
400 epyalopévwy piag emixeipnong o€ TECOEPIC KATNYOPIEC .
A’ Kotnyopio : ATO@OITOl TOU YUUVAGiou
B’ katnyopia : Andgoitol /Aukeiou
[ kotnyopia : TTuxiovxol avwTaTnG EKMaidELONC
A’ katnyopia : KAToxol HETATTUXIOKOU TITAOU
KaBe epyalopevog aviKel o€ pia Ovo amo TIC TAPOTAVE KOTNYOPIEC
>Tn A’ Kotnyopio avikel 1o 25% Ttwv epyalopévev Tng Emixeipnong .
H ywvio Tou KUKAIKOU TOMEQ TIOU OVTICTOIXED OTOUC €PYAlOMEVOLC TN
A
O,| ‘é%%'( 8&@\(5018{\;]%1 Blsokdrnyopiac givanl e€amAdaotol Twv epyalOpeEvVwv
¢ I Katnyopiag .
a. Na vnoAoyicete Tov opIBUO TwV EPYOLOHEVV KABE KOTnyopiac

Movadec 20
B. Na ETOTPEPETE TO KUKAIKG d1Aypappa o€ pafdoypapLpo
OLXVOTHTWV

Movadec 5

O¢ua 4°
2TIC 12 1O peonuépt n Beppokpacia (o€ Babuovg KeAaiov) dVO
MOAEWV A Kol B 10 TeAeutaio dekarjuepo tou Maptiov rtav
Moan A: 20, 18, 20, 17, 18, 17, 16, 17, 16, 10
Moan B : 18, 16, 17, 15, 16, 12, 16, 17, 20, 22
a. Na Bpeite v péon Tipn , v SIGUECO KOL TNV €MIKPATOVCN TIUN
NG Beppokpaciog Twv MOAEwv A Kol B

Movadeg 9
B. Av 1 TUTIIKI] OTIOKAIGN Twv Beppokpactwv ( o€ Babuolc KeAaiou)

TwV TOAEWV A Kal B gival Sa =2,66 kat Sg =2,59 avtiotoixa , va



OIKOIOAOYNOETE OE TIOIO OTO OUO TOAEIC Ol TIEC TNC BepLIOKpaaTiag
€XOLV LEYOADTEPN OlOCTIOPA
Movaddec 6

y. EK Twv voTtépwv domoTwinke 0TI TO BEPUOUETPO TOU
XPNOIMOTOINONKE yIa TNV PETPNON TNC BEpUoKpaaiag atnv moAn A,
mopouasiale AOyw KOTOOKELOOTIKOU AAGBOUC auénpevn Bepuokpaaia
Kata 5 Baduooc .
AQO0 UTIOAOYIOETE TIC OWOTEC BEPUOKPATieC TNC MOANC A, va Bpeite
g€ Tola amo TI¢ dVO TMOAEIC A Kal B ol TIpEC NG Bepokpaaiag €xouv
HEYOADTEPN OMOIOYEVELD . Na JIKOIOAOYNOETE TNV ATMAVINGN 0aC .

Movadec 10



APXH_1HZ >EAIAAZ
" TA=H

EMANAAHNTIKEZ ANOAYTHPIEZ E=ZETAZEIX
" TA=HXZ ENIAIOY AYKEIOY
2ABBATO 30 IOYNIOY 2001

EZETAZOMENO MAOHMA TENIKHZ TTAIAEIAZ:

MAOHMATIKA KAI ZTOIXEIA XTATIZTIKHZ

OEMA 1o
A.l. Av n ouvvaptnon f eival mapaywyiolun oe €va
dtdoTnua A, T0TE val anodeiete OTIL:

(c f(x)) =c f'(x), 6mou ¢ mpaypaTIKAC apIBUAC.
Movdadec 6,5

A.2. Na XOopaKTnpioete TIC TMPOTACEI( TOU AKOAOLBOUV

ypaeovtag oTo TETPAdId cag tnv €vOelEn Zwaoto N

AGBo¢ dimAa OTO ypApUO TOL OvTIoTOlXeli 0O€ KABE

mpotToan.

a. (fx) g(x)) =fx) g(x) -f(x) g(x)

B. (floX)) =fx) 9gXx)

00 FX) 90 g

o) TX) G)P ,(9(x) # 0)
5. (e)=p X", p pnrég, x>0
E. (r]ux)': OUVX
oT. (ouvx)': NUX
Movdadec 6

TEAOZ_1H>_>EAIAAX



B.1.

B.2.

APXH_2HX_YEAIAAY
" TA=H
Na ypagete ot1o TETPAdId 00C TO YPAUHOTO TNC
STNANC A Kal dimAa o€ KGO ypapua tov aptbuo tng

>TNAN¢ B, mou avtiotolxei oTn cwoth andavinon.

2TAAN A 2TAAN B
Juvaptnon f Mpwtn mapaywyo¢ ¢ f
.2 x+In2, x>0 1 1
1. +
X 2
nux’ < £ 0 2. 30Lv3x
X
. NU3X NUX — XOLVX
3. b
X
4 1
X
XOUVX — NUX
X2
6. —30UV3X
Movaddec 7,5

Av f(x)= 411()(_1)4 Kat f'(a)=27 , 6moL a MPAYHATIKOC

aplopog, 16te va Bpeite TNV TIYNA TOL A.

Movaddec 5

TEAOZ_2HX_ZEAIAAX



APXH_3HZ_ZEANAIAAZ

" TA=H
OEMA 20
210 OIMAavO Tmivaka divovtol ol TIpEC [A60¢
Depuokpaoie¢ TV 20 TPOTwWV OgpuoKpacia¢ Hpepwv
nuepwv Ttou Maiov o0& PBabpolg X Vi
Kelaiouv (°C). 22 2
A. Av yvwpidovpge 0TI n MEoN 23 4
Beppokpacia  Twv  TAPATIAV® 24
nUeEPwV gival 24,4 °C, 101€: 25
a. va PBpeite mOoeC nuUéEPEC gixav 26 y,
Beppokpaaio 24 °C KOl 27 3
nooe¢ 25 °C
Movaodec 10

B. va uTOAOYIiOETE TNV E€MIKPOTOOOO TIUN KOl TN dIAUEDO.
Movadec 5

B. Av yvwpilovpe o0T1 n didpeococ eivar 24,5 T, va Bpeite
mooec nuépec eixav Beppokpaaia 24 °C ka1 nooeg 25 °C.
Movaodec 10

OEMA 3o
To BApOC Twv ATOOKELWV KOBeVOC €K Twv 80 emifatwv piaC
MTNon¢ kKamota¢ AEegpomMopikAg ETtaipeiag eival TouAdxiotov
11 KIAG aAAd  HIKPOTEPO amO 26 KIAG. vwpidovpe o1 8
EMIPATEC €XOUV OMOOKEVLEC ME BAPOC HIKPOTEPO amO 14 KIAQ,
10 30% Twv emIBatwv €XEl ATOOKEVLEC HE BAPOC HIKPOTEPO
and 17 KIAG, 48 emiPBate¢ €Xouv ATOOKEVLEC ME Papoc
HIKpOTEPO amo 20 KIAG kKol 15% twv emifatwv  €Xel
OTOOKEVLEC HE BAPOC TOUAAXIOTOV 23 KIAQ.
a. Noa mapoactaBolv To  O0edopEvVO  OE  €vav  THvOKa
OUXVOTATWV.
Movaodec 10

TEAOZ_3HX_ZEAIAAX



APXH_4HZ _YEANIAAZ
" TA=H

B. KdaBe emifdtn¢ dikaiolTOl VO HETOPEPEL ATOOKEVEC WE
Bdpo¢ MIKPOTEPO TWV 20 KIAWY, OIOQPOPETIKA  €XEI
MPOCOETN OIKOVOUIKA emifdpuvon. Na Bpeite TI mooootd
and tou¢ 80 emiBatec tTNC MTAONG OULTAC €XEl TPOCOETN
OIKOVOWUIKN €mIBdpuvan.

Movdadeg 7

y. Na BpeBolv ol ywvie¢ Twv avTIoToiX®WV KUKAIKWYV TOHEWV
TOU KUKAIKOU QlaypAHOTOC OXETIKWV OGUXVOTNTWY, Yid
TO d€OOMEVO TOU TPOBARUOTOC.

Movdadec 8

OEMA 4o
2€ €va OXOAgio pe 400 pabntég d1dAoKOVTAL 1N AYyYAIKN KOl n
YAAAIKN)  yAwooo. KaBe pabntig e€ivoal LTOXPEWPEVOC VO
MOPAaKOAOLBEl  TOUAGXIOTOV pia OmO TIC TAPATAVW  EEVEC
YAwooeg. A0 TOuC Tmopamavw pabnteg 340 mapoakoAouBolv
NV ayyAlkp vyAwooa kKat 240 1 YaAAIKR  yAwooad.
EmiAéyovpe Tuxaia €va pobntr. 'Ectw A TO €VOEXOHUEVO VO
MOPAKOAOLBEl TNV ayyAlknl yAwooo Kol [ vo mopakoAouBei
TN YOAAIKN YAQGOO.
a. No e&etdoete oav Ta evdexopeva A kot [ eival
acupBifacta.

Movdadec 5
B. Na amnodeigete OTI:
3
P(I-A)<
(r-A) 5
Movdadec 5

y. Na Bpeite tnv miBavotnta o0 pobnTti¢ va TopakoAouBei
HOVO TNV OyYAIKH YAwood.
Movdadec 8

d. Na Bpeite Tnv mBavotnTa 0 HOBNTAC vo TApPAKOAOUOEI
Hio povo &Evn yAwooo amd auTEC.
Movaodec 7

TEAOZ_4HX_ZEANAIAAX



APXH_1HZ >EAIAAZ
" TA=H

EMNANAAHMNTIKEZ AMNOAYTHPIEXZ EZETAZEIZ
" TAZHZ ENIAIOY AYKEIOY
MEMITTH 4 IOYAIOY 2002
EZETAZOMENO MAOHMA TENIKHZ MNMAIAEIAZ:
MAOHMATIKA KAI ZTOIXEIA ZTATIZTIKHZ

OEMA 1o

Al.

A2.

A3.

B1.

Mote pia ouvvaptnon pe medio oplopold A AEyetal
GUVEXN;

Movadec 4

Mote pia ovvaptnon f Aéyetal yvnoiwg av&ovoa o€ €va
dtaotnua A tou mediov oploOpoL TNC KOl TOTE Yyvnoiwg
@Bivovoa;

Movadec 4

Na anodeiete OTL n mapdywyoC¢ 1TNC TOAUTOTIKIC
ouvaptnong f(x)=x eivar f'(x)=1.
Movadec 10

2€ UI0 KATOVOHUR OULUXVOTATWY Ol TIMEC TNC METABANTIC
eivOl X1, Xp,...,X% HE OULXVOTNTEC Vi, Vo,...,\ OVTioTOIXO
Kal v gival 1o TARB0OC TWV MOpPATNPAOEWY.
Mw¢ opidetal n péon TP X

Movadec 4

TEAOZ_1H>_>EAIAAX



B2.

APXH_2HX_YEAIAAY
" TA=H
Na vypdaypete o010 TETPAOIO o0a¢ TO KEIYEVO TOUL
AKOAOUOEI CUUTANPWVOVTOC TO UTAPXOVTO KEVA.
Edv o€ KABE TIUN X1, X2,...,% EVOC OUVOAOUL OEOOUEVWV dWOOULE
OIOQOPETIKI)  BaplTNTa TOU EKPPALETOL HE TOUC OUVTEAEOTEC
otaBuonc (BapLTog) W 4 W a..,W (TOTE OVTI TOU APIBUINTIKOV

HMEGOL XPNOIUOTIOIOUHE TOV vvcvveveerieireeiieeeesresnee e HECO N

OEMA 20

Aivetal n ouvvdptnon f(x)=ox(2-x), a R

A.

Na PBpeite TNV TIMA TOU A WOTE N EQOMTOMEVN TNG
YPAQIKNAC Tmapdotacn¢ Ttng ouvdaptnong¢ f oto onueio
¢ O(0, f(0)) va oxnuatidet pe tTov G&ova X'X ywvia
45°.

Movadec 10
Ma a=1/2, va Bpeite:
a. TV €€iowan Tng EQATTOUEVNC TNC YPAPIKAG TAPACTAONC

TN¢ ouvvaptnong foto onueio e (1, f(2)).
Movadec 5

B. Ta akpotata 1n¢ ocuvdaptnong f.
Movadec 10

TEAOZ_2HX_ZEAIAAX



APXH_3HI_EAIAAZ
" TAZH

OEMA 30

2T0 OdImAavo oXAuo OiveTol TO TOALYWVO  0BPOICTIKWY
OXETIKWV OLXVOTATWV, TOL Tapovatddel 1 Badbuoloyia piag
opadag Hadntwv 0TO

paénua ¢ lotopiac. H

BaBpoAoyio kKupaivetalr amod

10 péxpt 20. Aiveton ot 10

HaBnNTEQ €XOULV Babuéd

HEYOALTEPO N (oo TOL 12 Kal

HIKpOTEPO TOUL 14.

a. No amnodeiete 0TI 0 ApIOUOC TV pabntwy eival 50.
Movadec 8
B. Noa Bpeite 1N diapeoo.
Movadec 5

Y. NO KOTAOKEUVOOETE TO IOTOYPOUHO GUXVOTATWV.

Movadec 7

0. EmiAéyouvpe tuxoia amo To dciypo Twv 50 pabntwv
éva podntr. Na Bpeite tnv mbavotnta o pabntig va
EXEl BaBUO peyoaAdTEPO 1) i00 TOL 16.

Movadec 5

TEAOZ_3HX_ZEAIAAX



APXH_4HZ _YEANIAAZ
" TA=H

OEMA 40

Eotw Q={1,2, 3, 6} d€IYHATIKOC XWPOC.

A.

No OIKOIOAOYNOETE TOIOI OMO TOUG TOPOKATW TUTIOUC UTIOPOULV

va BewpnBolv KatAAANAoL Kot 1olol Ox1 Y10 va EKQPACOUY TnV

mBavotnTa KABE oTOIXEIWOOLC EVIEXOLEVOL K Tou Q.

. 1 . 1 1

1) P(k)= 1) P(k)= i) P(k)=

)()k ) P(K)= Sk )()2k
Movadec 8

Ol mapotnpnoelg  Hiag  petaBAntic X - gival ol
OKOAOULBEC:

1,1,7,k, k, 3,3,3
omou k €ival oToIxElwdeg evdEXOUEVO TOU Q, UE
1
2K

Aivovtal ta evdgxoueva A, B tou delypatikod xwpou Q,

mbavétnta P(k) =

Omou

A={k Q :n emkpatovoO TIUN TWV TAPOTNPNOEWV  TNG
HeETAaBANTAC X gival Mo=3} Kal

B={k Q :n uéon tuuun x =2,5}.

o. Na nopootoBolv He avaypa@ To evdexopeva A Kal B.

Movadec 8

B. Na Bpeite 11¢ mibavotnteg P(A), P(B) kat P(A B).
Movadec 9

TEAOZ_4HX_ZEANAIAAX
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EMANAAHMNTIKEZ
AMNOAYTHPIEXZ EZETAZEIXZ " TA=ZHZX
HMEPHZIOY ENIAIOY AYKEIOY
MEMITH 3 IOYAIOY 2003
E=ZETAZOMENO MAOHMA:
MAGHMATIKA KAl ZTOIXEIA ZTATIZTIKHZ
MFENIKHZ TMAIAEIAZ
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA 1o

A. T 000 OUUTANPWUATIKG — evdexOHeva A kKot A’ evocC
OEIYHOTIKOU XWPOL Q, va amodei§ete OTI 10XVEL
P(A)=1-P(A)

Movadec 9

B. No ypdyete oto TETPAdI0 0dC TO YPAUUO TIOU OVTIOTOIXED OTN
OwOoTA omavinon.

Mio ouvaptnon f eivol mapoywyiolun o€ éva onueio Xo TOU
Mediov OPIOHOL NG, AV UTIAPXEL TO :
a. Ihln?) f(xo + h)-1(h) ,h R, h#0 Kol 10 0p10 AUTO
- h
EIVOIL TPAYUATIKOC ApIBUOC

8. lim I —h)-TX9) n R, nhzo
h-0 h

Y. Ihlng) f(xo +1)=1(x o) ,h R, h#0 kal 1o 6p1o autd
- h

givol TPAYHATIKOC aplBpOC

5. lim 00N+ g hzo.

h-0 h
Movadec 5

TEANOZ_1HZ _ZEANIAAX
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. No ypdgete oto TETPAdIO0 0a¢ TO YPAUUO TIOU OVTIOTOIXED 01N
OwOoTA omavinon.

METpo B€0nC EVOC GUVOAOU dEBOMEVWV Eival :
. TO €0POC

B. n d1apecoC

Y. N OlOKOUOVOT)

d. N TUTIIKI] OTOKALON.

Movadec 5

A. Noa opiocete 10 0ULVTEAEOTH HETABOARC €VOC OULVOAOU
TOPATNPIOEWV.

Movadec 6
©EMA 20
Aiveton nouvvapmon  f(x)= X 1

2 _

a. No Bpebei to medio oplopol tNC.

Movadec 5

B. Na d¢ciete o011 0 puBUOC petafoAanc tne f, 6tav x=3, 10o0Tal e
3 2

4
Movadec 10
f(x)- 3 , :
y. Av  h(x) = V10 X # 2, va UTTOAOYiOETE TO IIng h(x) .
- X -
Movadec 10
OEMA 3o

‘Exoupe 30 o@aipec peEoa o’ Eva doxeio, apBunuévee amod 1o 1 €wg To
30. EmiAéyouvpe otnv tOXN Hio o@aipa. 'EOTw A TO €VOEXOUEVO O
apIBUOC TNC o@aipag va €ival ApTiog Kol B 10 €vdEXOUEVO 0 apIBOC
OUTOC VO Eival TOAANOTIAGOIO TOu 5.

TENOZ_2HZ _ZEANIAAX
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Av A’, B" eival TO GCUUTANPWHOTIKA evdexOueva twv A Kal B
AVTIOTOIXWC, VO LUTIOAOYIOETE TIC TIBAVOTNTEC
a. P(A), P(B)

Movadec 6
B. P(A B)

Movadec 6
y. P(A B)

Movadec 6
5. P(A'nB) (AnB))

Movadec 7

©EMA 40

To Bdpo¢ €vo¢ deiypoto¢ pabBNT®wV AUKEiov akoAouBei
KAVOVIKI 1 TEPITOL KOAVOVIKI KOATAVOWH.

To 50% twv pobntwv TOou deiypatoc¢ €xouv BdApo¢ TO TMOAU
65 Kg, evw mepimov 10 47,5% avtwv €xouv Bdapo¢ amo 65 Kg
Ewg 75 Kg.

a. Na vmoAoyioete TN péEON TIUN, TN OIAUECO KAl TNV TUTIKA
anmdkAlon Tou BApou¢ Twv HOBNTWV TOU dEiypaTOC.
Movdadec 6

B. Na e€&etdoete av To d€iypa €ival OMOIOYEVEC.
Movdadec 6

y. No umoAoyicete TO MOOOOTO TWV HABNTwWYV TOUL deiypaTtoc,
mou €xouv Bdpog amo 55 Kg éwg 70 Kg.
Movddec 6

0. O aptBudg TwvV podNTWV TOU OEiyHaTOC OULTOU TOUL EXOULV
Bdpog and 55 Kg éw¢ 60 Kg, eival 27. Na vmoAoyicete 10
oUVOAO TWV pabntwv Ttou deiypatoc.

Movaddec 7

TEANOZ_3HZ_ZEANAIAAX
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OAHIIEZ_ (yio_Tou¢_e&etadOpEVOUC)

2TO TETPAdIO VO YPAYETE HOVO TO TPOKOTOPKTIKA  (NUEPOMNVIO,
€€eTACOPEVO pAaBNUa). Toa BEUOTO VO NV_TO_OVTIYPAYETE OTO
TETPAdI0. Ta oxuoTo 1oL B0 XPNOIUOTIOINOETE OTO TETPAJIO

UTIOPOLV VO Yivouv Kol pE LOALPL.

No YPAYETE TO OVOUATEMWVUUO O0dC OTO TOVW HEPOC TWV
PWTOAVTIYPAPWY  OPEOWC HOAIC oa¢ TapadoBolv. Kapid_ GAAN

ONUEiaon_dev_EMITPEMETAL VO YPAYETE.

Katd tnv amoxwpnon oda¢ vo mnapadwoete padli pe TO
TETPAdIO KOl TO @QWToavTiypaga, To omoio Kal 0a

KATOOTPA@OLY HETA TO MEPAC TNC €&ETAONC

No onavtrioete oTo_TETPAdIO_oac 0€ OAA Ta BEpaATa.

KABe AUOT EMICTNUOVIKA TEKUNPIWHEVN Eival amodeKTH.

Alopkela  e&€taonc: Tpelc (3) wpeg META TN Olavoun Twv
PWTOAVTIYPAPWV.

Xpovoc¢ duvaTig amoxwpenong Heta tn 10:00 mpwivh.

KAAH EMITYXIA
TEAOZ MHNYMATOX2

TENOZ_4HZ _ZENIAAX
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EMNANAAHMNTIKEZ ATIOAYTHPIEXZ E=ETAZEIZ
" TAZHX HMEPHZIOY ENIAIOY AYKEIOY
TETAPTH 7 IOYAIOY 2004
EZ=ETAZOMENO MAOGOHMA:
MAGHMATIKA KAI ZTOIXEIA ZTATIZTIKHZ
MFENIKHZ TMAIAEIAZ

2YNOAO ZEAIAQN: TPEIZX (3)

OEMA 1o
A. Av A Kal B eival d00 evdexdueva evog dEYUOTIKOD Xwpou Q He

B.

[.

A B, t0Te va amnodeiéete otl P(A) < P(B),
Movadec 7

a. Mote éva meipapa ovopddetal meipapa toxng;
B. No dwoete TOV OPIOUO TOL OEIYUATIKOU XWPOU €VOC
MEIPAMOTOC TUXNC.
Movadec 6

Na XopoKtnpicete TIC TIPOTACEIC TIOL OKOAoOULBOUV,
YPA@OVTOC O0TO TETPGdIO oag¢ Tn AEEN ZwoTo 1 AdBog
OIMAC 0TO YyPAUUA TTOU AVTIOTOIXELD 0TN OWOTI ATTAVTNOT.

a. AV Iim f(x)=A; Kal lim g(X)=A ,
X—»XO X - X 2

T6TE  lim  (f(X) g())=A A

X = Xo 12

B. Mia ouvdptnon f pe medio optopov A Aépe 0TI
mopouotddel  TOMIKG  €AAXI0TO OT0 X1 A, otav
f(x)<f(x;) yta Kabe x o€ plo mePLoxn TOL Xj.

y. loxoer (f(x) g(x)) =f(x) g(x) +g'(x) f(x), onov f

Kol O Tapaywyiollec ouvopTnoElC.

5. loyxoel (x) = 1 ue x>0 .

X

€. T 000 CUUTMANPWHOTIKG €evdeEXOHeEva A Kal A’ €vo¢
dEIYMATIKOU Xwpou Q 1oxvelt P(A) =1 +P (A).

ot. To pETPO OlOOTOPAC €0POC 1ooLTAl HE TN dla@opd TNng
EAAXI0TNC TOPOTAPNONG Ao Tr HEYIOTN TOPATHPNON.

Movaddec 12
TEAOZ_1HZ SEAIAAZ
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OEMA 20

Ajveton novvaptnon f petimo  f(x) = X+ 2.

Ex
a. Na Bpeite Tn povotovia Kol To akPOTATA TNE CUVAPTNONC.
Movadec 9

B. N anodeifere om  f(x)+f (x)= © .
€x

Movadec 8

y. Na Bpeite v e&iowon ¢ eeantopévng TNC  YPAPIKNAC
noapdotaong ¢ f oto onueio A (0, f(0)).

Movadec 8

©EMA 30

H péon tiyn Twv Badywv mou mpav ot 25 yabnteg NG I TaéNg €vog
AUKeiov oTa MabnyaTika ival 14, Ve N peon Tiyh Twv Badywv Twy
10 poBntwv mou mapoucioocav TN MIKPOTEPN PobuoAoyio eivar 11.

a. Noa PBpeite n péonuuy ¢ BabpoAoyiog twv 15 umoAoinwv
Habntwv.

Movadec 12

B. Av T0 dBpOICHO TWV TETPAYWVWY TwV BaBUwV Twv 25 auTwv
pabntwv €ival 5000, va Bpeite To cuvteleatr) petafoAnc (CV).

Movadec 13
OGEMA 40

Eotw Q=41, 2, 3,4,5,6}0 S€ypaTIKOG XWPOC TNG PIPNG €VOC N
OpEPOANTTOU LOpIoL KAl N 6uvVAPTNON f:R — R € TUTO

f(x):;x?ﬁ—kx2 +4x+2 ,6mouv k Q.

AV p(1) =P(3) = P(5) =2P(2) = 4P(4) = 2P(6), TOTE va PpEITE;

TENOZ_2HZ _ZEANIAAX
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Tic mBavotnteg Twv anmiwv evdexouevwv P(1), P(2), P(3), P(4),
P(5), P(6).
Movdadec 8
Ti¢ MIBAVOTNTEC TWV €VIEXOUEVWY A Kol B, omou
A: «H €vdelE&n tou {aplol eival apTioC aplOpog»
B: «<H évdei&n tou (aplol €ival MEPITTOC OPIOUOC».
Movdadec 8
Tnv mBavotnta Tou evdexopévou I, dmou
[ «H ouvdptnon f gival yvnoiw¢ avovoa OTOR».
Movdadec 9

OAHINEZ_TIA_TOY2Z_E=ETAZOMENOYZ

2TO TETPASIO VA YPAYETE HOVO TO TPOKATOPKIIKA  (NUepopnvia,
e€eTadOpevo pabnua). Ta Béuota va_pnv_Ta_ OVTIYPAYETE  OTO
TeTpadlo. Ta oxAuata mou 6o XPNOIUOTOINCETE OTO0 TETPADIO
LTTOPOUV va YiVOuv Kal HE HOALPIL.

No YPAYETE TO OVOUATEMWVUUO O0C OTO TOVW HEPOC TWV
PWTOAVTIYPAPWY, AUECWC HOAIC oa¢ ToPadoBoly. Kapid  GAAN
ONUEiwoN_deV_EMITPEMETAL VO_YPAYETE.

Katd tnv anoxwpnon oa¢ va mapadwoete Hadi YE TO TETPAdIO Kal
T0 QWTOOVTiypa@a, ta omoia Kol 6da KOTOOTPO@OLV  HETA TO
MEPQC TNC e&€taonc.

No omavioeTe OTO_TETPAdIO_oa¢ o€ OAO TO BEUOTA.

KdBe A0on €MICTNUOVIKA TEKUNPIWUEVN Eival AMOOEKTH).

Aldpkelo  €&€taong: TPEIC (3) WPEC META TN dlavopn TWv
PWTOOVTIYPAPWV.

Xpovog duvati¢ amoxwpnong: 10:00.

KAAH ENITYXIA
TEAOZ MHNYMATOX2

TEANOZ_3HZ_ZEAIAAX
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EMNANAAHMNTIKEZ ATIOAYTHPIEX E=ETAZEIZ
" TA=ZHX HMEPHZIOY ENIAIOY AYKEIOY
MAPAZKEYH 8 IOYAIOY 2005
E=ZETAZOMENO MAOGHMA TENIKHZ TAIAEIAZ:
MAGHMATIKA KAl ZTOIXEIA ZTATIZTIKHZ
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA 1o

A.1. Aivovtol 0l OUVOPTHOCEIC F(x), f(x) kat g(x) pe
F(x) = f(x)+g(x).
Av ol ouvaptrioelg f, g €ivalr mapoaywyiclyeg, va
anodeiete otI: F'(X) = (x) + g (X).
Movadec 9
A.2. Tlw¢ opiletol 0 CUVTEAECTNC METAPBOANC I} OUVTEAEDTNC

METOAPBANTOTNTOC PIOC HETABANTAC X, oV X > 0 KAl TWC,

av X <0 ;
Movadec 4

B. No XopoKtInpiocete TIC TPOTACEI( TIOU OKOAoLBOULV,
YPAQPOVTOC OTO TETPAdIO oag Tn AEEN ZwoTo 1 Adbog
OIimMAa oTO ypAupd, TO OTIOI0 AVTIOTOIXED OTnN 0WOTH
amavtnon.

a. O TOoIOTIKEC MHETAPANTEC OlakpivovTal g€ BIOKPITEC
KOl OULVEXEIC.

Movadec 2
B. Av x>0, 101€ (InX)'= 1
X

Movadec 2

TEANOZ_1HZ _ZEANIAAX



APXH_2HZ _>EAIAAZ

y. ZTnNV TEPIMTWAON TwV TOOOTIKWV METUABANTWV, EKTOC
amno TI¢ ouxvotntec f; KAl vi, XpnoIYOTOIOLVTOL KOl Ol
AEYOUEVEC ABPOIOTIKEC ouxvoTnTeC F;, Nj.

Movadec 2

0. Ta omoudoloTepa  MPETPO OIOOTOPAC HIaC METOPBANTAC
gival n péon TIPA Kol N d1auecog auThcC.

Movadec 2

€. Av yia 10 evdexdpeva A, B tou idlou delypatikov
Xwpou Q MeE 1oomiBava  omAd  evOEXOMEVO  1OXVEL
P(A)=P(B), 101€ cival nmavtote N(A)=N(B).

Movadec 2

oT. H évvola Tn¢ ouvéXElOg MIOG OUVAPTNONC avaQEPETAL
MOVO O€ onueia Tou mediov OPIOPOL TNC.

Movadec 2

OEMA 20

A
ivetalr n ouvaptnon f(x) = alnx - Bx? pe o, B R.
a. Noa Bpeite 10 Medio optopoL tNC f.
Movadec 3

B. Na PBpeite tnv mapaywyo tn¢ f yia kdaBe X, tTOo omoio
aVAKEL 0TO TMedio oplopol TNC.

Movadec 5

y. Na Bpeite ta a kot B, ®OTE N €QAMTOYEVN OTO ONMEio
A(1,1) Tn¢ ypa@ikng mapactoon¢ tng f va eival y=3x-2 .

Movadec 10

5. Na Bpeite 1o lim (f'(x)-x3).
X—2

Movadec 7

TENOZ_2HZ _ZEANIAAX
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OEMA 30

2€ U100 KAVOVIKA N MEPITOU KAVOVIKN Katavoury 10 50% twv
TOPATNPIOEWY £€XOULV TIUN peyaALTtepn Tou 20. To 81,5% Ttwv
nopatnprnocwy Ppioketol oto dtactnua (16,22) ye dkpa TOU
OIOOTAMATOC  XOPOKTINPIOTIKEC  TIYMEC  TNC  KAVOVIKIC

KATOVOUNRG X*3s, X+2s, X+5,X.
a. Na deiéete o1 X=20Ka1s=2 .

Movadeg 10
B. No PBpeite 0 a N, ov eivar yvwotd oO6u oto didotnua

(X—0 s$X+0a S) OViKeEl TO 95% TEPIMOL TWV TTAPOTNPHOEWV.
Movadec 5

y. Av R egival TO €0pO¢ TNC KOTAVOUNG, va Ppeite TNV
EAAXIOTN TIYA TN ouvaptnong f(x)= F;xz —(Xx+4)x+9s.
Movadec 10

OEMA 4o

Eotw o0 delypotikoe  xwpo¢ Q={1,2,3,4,5,6,7,8,9,10} pue
loomiBava amAd evdexoueva. MNa ta evdoexoueva A, B, I tou
Q eival
AUB={123456} Al B={,34} A-B={,6} kal
r=x a**ts2

x-1
a. No vmoAoyioete Ti¢ miBavotntec P(A), P(B), P(IN).

Movadec 9

B. Na Bpeite tnv mBavotNTa, WOTE va TpayPotonolnbei 1o
B kat ox1 1o TI.

Movadec 3

TEANOZ_3HZ_ZEANAIAAX



APXH_4HZ _>EANIAAZ

Na [peite tnv mbBavotnTo, WOTE VO TPOyPoTomOolInBEi
MOVO €va amd to B Kot T.

Movadec 3

Av s® gival n SloKOpovon Twv TIHOY A, 3A, 5A, 6mou A Q, va
Bpeite TNV mBavotnTa TOU gvdexouevou A = {\ Q/s?>24}.

Movadec 10

OAHIIEZ_TIA_TOYZ_YTIOWYH®IOYZ

>TO0 TETPAdIO va ypaYete POVO TA TPOKOTAPKTIKA

(nuepounvia, e&etadopevo padnua). Na_pnv_ovtiypayete

T0 Bépata oTO TETPADIO.

Na ypayeTe TO OVOMOTEMWVUPO 0dAC OTO EMAVW MEPOC TWV
PWTOOVTIYPAPWY  OMECWC MOAIC oag mapadobouv. Aegv
ETITPETMETAL__ VO_YPAPETE_KAUIG_AAAN_onueiwan.

Katd tnv amoxwpnorn oa¢ vo mapadwoete poli pe 10
TETPAJIO KOl TO QWTOAVTiypa@a.

Na anaviioete oTO_TETPAdIO_oag o€ OAa Ta BEpata.

KaBe amavinon  EMIOTNUOVIKA  TEKPNPIWUEVN  €ival
ATOOEKTH.

Alapkela  €&Etaonc: Tpelg (3) wpeg META TN dlavoun TwWv
PWTOOVTIYPAPWV.

Xpbvo¢ duvaTtAg amoxwpnonc: hetd tnv 10.30° mpwivn.

KAAH ENITYXIA

TEAOZ MHNYMATOX2
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EMNANAAHMNTIKEZ ATIOAYTHPIEX E=ETAZEIZ
HMEPHZIOY ENIAIOY AYKEIOY
AEYTEPA 3 IOYAIOY 2006
E=ZETAZOMENO MAOGHMA TENIKHZ T[AIAEIAXZ:
MAGHMATIKA KAl ZTOIXEIA ZTATIZTIKHZ
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA 1o

A. Ti1a 000 CUUTIANPWHOTIKA evdexopeva A Kol A" €voig
dEIYUOTIKOU Xwpou Q, va amnodeiéete OTI 10)VEL:

P(A") =1-P(A).
Movadec 9

B.1 TMo&te pia ouvdaptnon f pe medio opiopold 1o A AEuE OTI
TOPOULOIALEL TOTIKO EAAXIOTO OTO Xo A

Movadec 3

B.2 TMo&te pia cuvdptnon f Aéyetol yvnoiw¢ povotovn o€ €va
draotnua A;

Movadec 3

. No XopoKtnpioete TIC TPOTACEI( TIOL OKOAOLOOULV,
ypa@ovtag oto TETPAdIO cag TN ALEN ZwaoTo 1 Adboc
OIMAa 0TO ypAuPd, TO OTIOI0O AVTIOTOIXED OTN OWOTA
amavtnon.

a. To evdexoyevo A B mpaypotonoleital, OTOV
MPOYUATOTOIEITOL  TO TMOAD €va amd To €VOEXOMEVA
A Kal B.

Movadec 2
B. loxoer: (ouvx)” =nux, yia kabe x R.
Movadec 2

TEANOZ_1HZ _ZEANIAAX
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y. O OouvieAeoTHC  METABANTOTNTOC (CV) cival
aveédptnTo¢ amd TIC MOvAdEC METPNONC  TWV
dEOOUEVWV.

Movadec 2
d. H didpeocog O gival PETPO dlaomopac.
Movadec 2

€. Eotw A, B gvdexopeva €vog delypatikol xwpou Q.
Tote woyvel: P( ) < P(A B) < P(Q).

Movadec 2

OEMA 20

Aivetar n ovvdptnon f(x) = e*(ax*px+9) pe a,RAV n
EQATITOMEVN TNC YPOPIKAC Tapactaong tn¢ ocuvvaptnong f ato
onueio e A(2,e?) eival y = —e’x+3e?, T0TE:

a. Na amodeigete ot a=1 kol =-6.
Movadec 12

B. Na Bpeite ta akpotata Tn¢ ouvvdaptnong f.
Movadec 13

OEMA 3o

Mio Tpdanela xopnyei Ota@opwv  TOMwWY OAVEID  OTOUC
MEAATEC TNC. Av  emIAeyei  TuXaia  KATOIOC TEAATNG N
mbavotnta  va  €xel TAPEL  POVO  OTEYOOTIKO 11 MOVO
KATOVOAWTIKO  ddvelo eivar 0,7 evw n mbavotnta va pnv
EXEL TAPEL KOVvEVO amO TO 6VO mponyoLueva ddvela eivarl 0,1.

a. No PBpeite tnv mbavotnta €vag MEAATNG VO €XEl TAPEL
Kal ta Q00 ddvela. Na €EETAOETE AV TO EVOEXOUEVO «EXEL
MAPEL OTEYOOTIKO» KOl «EXEl TMAPEL KATOVOAWTIKO» gival
acuvpBifoaota.

Movadec 15

TENOZ_2HZ _ZEANIAAX
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B. Av emmAéov n mBavotnta  va €XEl TAPEL  POVO
OTeEYyaoTIKO €ival 0,6 va Ppeite TIc mBavoTNTEC TWV
EVOEXOUEVWV:

I. «EXEl MAPEL KOTAVAAWTIKO».
ii. «EXEl TAPEL POVO KOATAVOAWTIKO».

Movadec 10
OEMA 4o
Ol anovoie¢ TwWv padntwv tng I 1d€nc evoc Eviaiov Aukeiou
Kata tou¢ udnvec lavoudpio - PeBpouvdplo — MAptio -

ATpiAtlo  Ttou €toug 2006 €xouv opadomolnbei o€ TECOEPIC
KAGOEIC (0oL TAATOUC KOl EP@OVI(OVIOL OTOV TOPAKATW®
MIVOKA OXETIKWV OUXVOTATWV:

Amougie¢ pabntov KEvipo KAGONG  ZXETIKN oLXVOTNTO

Xi fi
[...—..) 0,1
[.=T)
[, oo = coc ) 0,3
[om ) 10
> 0VOAO [T 1

Av emITAéoV divetal OTI n OXETIKA ouxvotnta 1n¢ 4" KAAONG
f4 eival dimAdola TN¢ oXETIKAC ouxvotntag tn¢ 2" kAdong fs,
TOTE:

a. No amodeiéete OTI TO MAATOC € TWV KAAOEwv toolTal
hE 2.

Movadec 10

B. Na JETAQEPETE TOV  TOPATOVW  TIVOKA  OXETIKWV

OUXVOTATWV OTO TETPASIO 0OC KOl VO CUUTTIANPWOETE
TO KEVA, @O0 UTIOAOYIOETE TIC OVTIOTOIXEC TIUEC.
Movadec 5
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y. i. Na Bpeite ™ pyéon Ty X.
Movddec 4
ii. Na Bpeite TNV TUMIKA AMOKAION S.
Movadec 6

) (ixv 2
_ZXZV _ =l )

\ i

Aivetal o tomog:  §° =

OAHIIEZ _ (yia_touc¢_e&etalopévoug)

1. ZT0 TeTpadio va ypaWeTe POVO TA TPOKOTAPKTIIKA (nuUEpopNnvia,
e€etadopevo  pabnua). No__unv__avtiypdgete ta BEpata  0TO
TETPAdIo. Ta oxAuaTo Tmou Ba XPNOIYOTOINCETE OTO TETPADdIO
UTIOPEITE VA TO OXEOINOETE KOl PE PMOAULPL.

2. Na ypdyete TO OVOPOTEMWVUPO 00OC OTO TOVW MEPOG TWV
QWTOOVTIYPAPWY, aPEowC MOAIC ca¢ mapoadoBouv. Kaptd__AaAAn
onueiwon_dev_emMITPEMETOI__VO_YpAYETE.

Katd tnv amoxwpnon oo¢ vo Tapodwoete poli PE TO TETPGIIO
KOl Ta QWToavtiypaga.

3. Na anavtioete oTO_TETPAdIO_00¢_0e_OAa Ta BEpaTta.
4. Kdabe amdvinon E€MIOTNUOVIKA TEKPNPIWPEVN €ivol OTOOEKTN.
5. Awdpkela  e&taong: Tpel¢ (3) wpeC MPETA TN OlAVOUN  TWV

QWTOOVTIYPAPWV.
6. Xpovog¢ duvatAg amoxwpnong: Heta tn 10.30° mpwivn.

KAAH EMITYXIA

TEAOZ MHNYMATOX2

TENOZ_4HZ _ZENIAAX
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EMNANAAHMNTIKEZ ATIOAYTHPIEX E=ETAZEIZ
HMEPHZIOY TENIKOY AYKEIOY
MAPAZKEYH 29 IOYNIOY 2007

E=ZETAZOMENO MAOGHMA TENIKHZ TAIAEIAZ:

MAGHMATIKA KAI ZTOIXEIA ZTATIZTIKHZ
2YNOAO ZEAIAQN: TEZZEPIZ(4)

OEMA 1o
A. Na amnodeifete OTI n mopdywyoC¢ TnC¢ ouvaptnong
f(x)=x gival f(x)=1.
Movadec 8

B.a. Na dwoeTe TOV KAAGIKO 0pPIOPO Tn¢ mibavotntag &voc
EVOEXOMEVOL A KATOIOU delypaTikol Xwpou Q.

Movadeg 4

B. No 0woeTe TIC APIBUNTIKEC TIPEC TWV TOPAKATW
mBaAvVoTATWVY:

i) P(Q) i) P( ).
Movadec 3

1. Na XopoKTnpioeTe TIC TPOTACEI{ TOL OKOAOUBOUV,
YPA@OVTOC O0TO TETPAdIO caC TN AéEN Zwoto 1 Adbog
OIMAa OTO YypAPUO, TO OTOI0O AVTIOTOIXED OTnv KABE
npoétaaon.

a. Eotw OT1 €xoupe €va deiyya peyéBouC¢ v Kol 0TI
fi, 1=1,2,...,K, €ival ol avTioTOIXEC OXETIKEC OLXVOTNTEC
TWV TIHWV  X; Hlo¢ METABANTAC. Av O, €ival To
avtiotolxo  TOE0 €VOC KUKAIKOO  TUAMOTOC OTO
KUKAIKG d1aypopua oUXVOTATWY, TOTE:

a;=360 ;f , via

i=1,2,...,K. Movadeg 2

TEANOZ_1HZ _ZEANIAAX
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B. Av f, g cival nap’aywyimuec guvaptioelc ye g(x)#o0,
f0 _Feo ge0-f
gix) ¥ 9@ Y

9(x) Movaodecg 2

y. Av pia ouvvaptnon f e€ival mapaywyiowun o€ €va
dtaotnua A kat toxver f(X)>0 yio KABe €0WTEPIKO
onueio tou A, 10t1e n f gival yvnoiwg avéovoa oto A.

TOTE 10YVEL

Movadec 2

2. No ypdyete o010 TETPAdIO 0OC TIC TAPOYWYOUC TWV
MOPAKATW OUVOPTHOEWV:

f (x)=e OTIOU X TIPAYMOTIKOC.

1

fz(X)=1 omou xzO0,

X
f3(X)=nux OTIOU X TIPOYMOTIKOC.
f4(x)=c OOV X TMPOYHOTIKOC KOl C oTabepd.
Movadeg 4
OEMA 20
. : , X
Aivetal n ouvvdptnon pe tomo  f(x)= :
N ptnan M (X) W2y +1

a. No Bpebei 1o medio oplopol TNC ouvvaptnong f(x).
Movadec 5
B. Na Bpebei 1o Oplo Iimlf(x) :
o

Movadec 8

y. Na €€etaobei n ouvvdptnon f(X) w¢ mpo¢ tn povotovia Kal
va BpeBolv to akpdétata 1Nn¢.

Movdaodec 12

TENOZ_2HZ _ZEANIAAX
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OEMA 30
Eotw 0 delypatikog xwpo¢ Q = {1, 2, 3, 4, 5}. Ocwpolue ta
evdexopeva A, B tou Q ta omoia opidovtal w¢ €EAC:

A ={x Q/ 0 <e®n(x-1) <£n3},

B={x Q/(¥-5x) (x-1)= 6 (x

a. Nal[%%'eeo()v ol mBavotnteg P(A-B) kot P(B A’).
Movadec 8

B. AvPA)= i va umtoAoylotei n miBavétnta P(A™ BY).
Movadec 7

y. Av P(A) = jf kKat P(B-A) = é va Bpebei N MIKPOTEPN KOl 1)

MEYOAUTEPN TIMA TN¢ mBavotntag P(X), omouv X gival evdexopevo
Tou Q Tét010 WOTE A X=B.
Movadec 10

©EMA 40
EOTw X1, X2, ..., X131 €va dEiyya HE MAPOTNPNOEIC:

7,5 0,2,5B,8,6,v, 5, 3,
O0mou a, B, Yy Quolkoi aptBpoi pe a<B<y. Aivetal OTI n péon
TIuR, n OltduecoC Kal 1O €0UPOC TWV TAPOTNPNOEWV  Eival
X =6,0 =6 Kol R =8 avtioTolya.

a. Na Bpebolv ol TIPEC TV a, B, Y, €TI0l WOTE va I10XVEL
a’+ 7 +y? =217,

Movadec 8

B. MNa TI¢ TIHEC Twv o, B, y, mou PBpédnkav oTO

MPONYOUHUEVO  €PWTNUO, va de&ixBei  OTI N TUTIKN
AmMOKAION TOU de€iypatoC e€ival ion HPE Sx= ii Kal va

e&etaoBel av 1O Ociypa €ival OUOIOYEVEC.
Movadec 8

TEANOZ_3HZ_ZEANAIAAX
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EOT®W VY1, Yo, ...,¥1 Ol TOPATNPNOEIC TOU TPOKUTITOUV
av TOAAOTIAQCGIACOUME  TIC Xq,Xy, ...,Xq1 EMi pla BETIKN
oTaBeEPd €1 KOOI OTr  GOULVEXEID TPOOCBECOLHPE  [Id
otabepd c,. Av y=9 Kal s,=2s,, va PpebBoLV oI TIUEC TWV
OTABEPWV C1 KAl Co.

Movadec 9
OAHTIEZ (yi1a Tou¢ €e€etalOPEVOLC)

2T0 TETPAdIO VO YPAYPETE POVO TA TPOKOTAPKTIKA
(nuepounvia, katevBuvaon, e€etalOyevo padnua). Na_unv
avTiypayete 1o BEpata OTO TETPADIO.

Na ypayete TO OVOUATEMWVUUO 0dC OTO TMAVW HEPOC TWV
PWTOOVTIYPAPWY, AUECWC PMOAIC oag TapadoBolv. Kapld
GAAN_onUEiwon_0ev_eMITPEMETOI__ VO_YPAYETE.

Katd tnv amoxwpnaor oo¢ vo mopadwoeTe podli PE TO
TETPASIO KOl TO QwToOVTiypa@a.

Na anmovtAoeTe oOTO_TETPAOIO_0OC 0€ OAd TO BEpata.

Na ypayete TIC AMOVINOEI( 0AC YOVO PE UTIAE N} HOVO HE
HOUPO OTUAO. MTopeEite va XPNOIYOTIOINCETE HOAUPBL povo
ylo oX€dia, dloypapuaTO Kol TIVOKEC.

KaBe amdvinon EMIOTNUOVIKA TEKUNPLWUEVN €ival
ATOOEKTH.

Alapkela e&€taong: TPEIC (3) WPEC PETA TN dlavounl Twv
PWTOOVTIYPAPWV.

Xpbvo¢ duvatAg amoxwpnonc: Heta t 10:00° mpwivi.

KAAH ENITYXIA

TEAOZ MHNYMATO2

TENOZ_4HZ _ZENIAAX
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EMNANAAHMNTIKEZ ATIOAYTHPIEX E=ETAZEIZ
" TAZHXZ HMEPHZIOY TENIKOY AYKEIOY
TPITH 1 IOYAIOY 2008
E=ZETAZOMENO MAOGHMA:
MAGHMATIKA KAI ZTOIXEIA ZTATIZTIKHZ
MFENIKHZ TMAIAEIAZ
2YNOAO ZEAIAQN: MENTE (5)

OEMA 1o

A.

B.

‘Eotw f, g 300 mapoaywyiolye¢ ouUVAPTHOEIC OTO GUVOAO
TWV TPAYPOTIKWV aplBpwv. Na amodecigete oTI

(f(x) +g(x))" = (x) +g'(x).
Movadec 9

a. No  dwoete TOV  OPIOPO  TNC OlakLvpovong  Twv
mopaATNPNoOEWY tq, ty, ... ,t, plo¢ pyetaBAantic X.

Movadec 3
B. Mote o000 evdexopeva A kal B Aéyovtal aovufifoaota;
Movadec 3

Na xopaktnpiocete TIC TPOTACEI( TOUL aKOAovBoUv,
ypdeovta¢ oTo TETPAdI6 oag tn A&EN Zwoto 1 Adbog
dimAO O0TO ypdupo TOUL avTioTolXei o€ KABe mpoTOON.

a. MFevika  dexopaote  OTL €va  deiyya TIHQV  Hlag
METAPBANTAC €ival OMOIOYEVEC, €AV 0O OUVTEAEDTI|C
METAPBOANC TOU Ociypatog dev Eemepva 1o 10%.

Movadec 2

B. XapaKInNpIoTIKO YVWPIOUO MIaG¢ OLVEXOLE OUVAPTNONG
o€ éva KAEI0TO Oldotnua €ival OTL n ypag@ikn 1TNn¢
mopaotaon €ivol pia ouveXNC KAUTOAN.

Movdadec 2

TEAOZ_1HZ_ATlO_5 XEANIAEX
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y. Av n ouvvdaptnon f €xel 0to X, OPIO €EvOV TPAYHUOTIKO
aptBpd aA;, donAadn oav lim fxX)= p,, TOTE

X = Xo

Xlimx (f(x))V= Ay (v BeTIKOC aKEPOIOC).
%0

Movadec 2

d. Av pia ouvdaptnon f eival mopaywyioilun oe €va
dtaotnua A kot toxvel f'(x) < 0 yia KABE €0WTEPIKO
onueio tou A, 10t1e n f gival yvnoiwg avéovoa oto A.

Movadec 2
€. To OIAYPOPUO OULXVOTATWV XPNOIYOTOIEITAL  yIO TN
YPAQIKN  TapdoToon  Twv  TIHOV  PIOC  TIOIOTIKAC

METABANTNAC.
Movadec 2

©EMA 20

H péon BaBuoloyio Twv pabntwv pilog¢ tdénc oe éva TEOT
gival 70. XwpiCovpe tn BabuoAoyia o€ T€00EPIC KAATEIC (00U
MAATOUC, OTWE QUIVETOL OTOV TOPAKATW TivVaKa:

KAdoelg KEeVTIPIKEC TIPEC 2uxvotnTa  ZXETIKAR ouxvotnta
[ -) Xi Vi fi

20 — 40

40 - 60

60 — 80

80 - 100

>0VoAd

Aivetal €mImAéoV OTI TO MOCOOTO TWV pOONTwWV ToOUu €XOULV
Babud amd 20 éwg 40 eival ico pe To MOCOOTO TwWV HABNTWV
mou €xouv BaBuo amd 40 £€w¢ 60, EVw O0TO KUKAIKO dlaypappo
Twv 0ed0OPEVWY, N Ywvia TOU KUKAIKOU TOMEOD yiOo TNV
enidoon amd 80 £w¢ 100 sivar 108°.

TEANOZ_2HZ_ATlO_5 XEANIAEX
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o. Na deiéete oOTI f1:f2:1, fi = 5, f4:1%.

10 10
Movadec 10
B. Av o aplBuoc tTwv pabntwv tne tagng eivar 50, TOTE:

i. No peto@épete o010  TETPAdIG  o©OC TOV  Tivaka
OUXVOTATWY KOl VO CUUTIANPWOETE OAO T OTOIXEiO TOU.

Movadec 5

ii. No pBpeite 10 mARBOC Twv pabntwv TmoL EXOULV
BaBuoAoyia TouvAdyiotov 60.

Movadec 5

iii. Na pBpeite 10 mMoo0OTéd TwWvV POBNTWV TOL EXOULV
BaBuoAoyia amo 50 éwg 70.

Movadec 5

©EMA 30

Eotw A Kol B 300 evdexdpeva €voC Oelyuatikol xwpouv Q
KOl p €vag mMPoydaTiKOg oplBudg pe 0 < p < 1. Aivetal oOTI ol
mbavotnte¢ P(A), P(A B) kot P(AnB) eivat ava dvo
OIOPOPETIKEC MPETAEL TOUC KOl aAmMoTEAOUV  OTolXEid ToU
OUVOAOU

{p-1,p,p+Lp% P}
o. Na deigete 6Tt P(A) =p?% P(A B) =p kat P(AnB) =p?2.

Movadec 9
B. Na anodeilete o611 P(B) =p* - p? + p.

Movadec 8
y. No anodeigete o1t P(B - A) > P(A - B).

Movadec 8

TEANOZ_3HZ_ATIO_5 YEANIAEX
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OEMA 4o

‘EXOUHE TEPIPPAEEL HPE OCUPMUOTOTAEYHO  prikou¢ 200 m pia

opboywvia  TEPIOXY  AmO  TIC
TpEIC TAeUpEC TNC (ZxApa 1). H
TETAPTN TAELPA €ival Toixoc.

‘EoTw OTI TO YAKOC TOU TOiXOU

mouv Ba xpnowgomoinBei e€ivar X,

>xAua 1

Na onodeiéete o111 10 €pfadov  TnNC TmMEPIOXNC TOU
meptepaéape diveratl and Tov TUMO

f(x) = 100x — ; X% .

Movadec 6

Na Bpeite TN peyoAlTEPn duvatn Emi@aveln Tmou 6Ba
MTTOPOVCOME VO TIEPIPPAEOVUE PE TO CLUPUATOTAEYHUO TWV
200 m.

Movadec 7

Na PBpeite ™ péon Twn twv aptbpwv f(100), f'(101),
f'(102), f'(103) kot f'(104).

Movadec 5

‘Eotw CV 0 ouvteAeoTtA¢ PeTABOAAC Twv aptbuwv f'(100),
f'(101), f'(102), f'(103) kat f'(104) kat CV' 0 CUVTEAEOTNAG
METAPBOANC TOUL TPOKOTMTEL OTOV Ouv&rjooupe KoBEvav amo
TOU¢ oOplBpolC autolC Katad ¢, oOmou c#2. Na
UTTOAOYIOETE TO C, £T01 WOTE va 1oxvel CV' = 2CV.

Movadec 7

TEANOZ_4HZ_ATIO_5 XEANIAEX
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OAHIIEX_TIA_TOYZ_E=ZETAZOMENOYZ

>TO0 TETPAdIO va ypaPete POVO TA TPOKATAPKTIKA
(nuepounvia, eEeTa(OPEVO uaenua). No Kunv
AvVTIYPAYPETE TO BEPATO OTO TETPADIO.

. No ypayete TO OVOUOTEMWVUUO 00C OTO TAVW HEPOC TWV

PWTOAVTIYPAQ®WY, OPEOCWE MOAIC o0daC Topodobouv.
Kaptd AaAAn onueiwon dev EMITPEMETAL VA YPAYPETE.
Katd tnv amoxwpnory oo¢ vo mapadwoete pali pe 10
TETPAdIO KOl TO QWTOAVTIypaQa.

Na anovtAoeTe o0TO TETPAdIO COC 0€ OAO TO BEpata.

Na ypayete TIC ATMAVIAOCEI( COC MOVO ME PUTAE 1} HOVO HE
HOUPO OTUAO. Mmopeite va XPNOIYOTOINOETE  POALPI
MOVO yia oX€Ola, dloypApuOTa KOl TIVOKEC.

KdBe oamavinon  €MIOTNUOVIKA  TEKUNPIWPEVN  €ival
ATOOEKTH.

AGpkela e&Etaonc: tpelC (3) WPeC PETA TN dlavoun TwWV
PWTOAVTIYPAQWV.

Xpovoc duvaTAC amoxwpnong: Hetd tn 10:00° mpwivn.

KAAH EMITYXIA

TEAOZ MHNYMATOX2

TEANOZ_5HZ_ATO_5 YEANIAEX
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EMNANAAHMNTIKEZ ATIOAYTHPIEX E=ETAZEIZ
" TAZHXZ HMEPHZIOY TENIKOY AYKEIOY
TPITH 7 IOYAIOY 2009
E=ZETAZOMENO MAOGHMA:
MAGHMATIKA KAI ZTOIXEIA ZTATIZTIKHZ
MFENIKHZ TMAIAEIAZ
2YNOAO ZEAIAQN: MENTE (5)

OEMA 1o

A. Na dcigete 0TI yia d00 CUUTANPWHUOTIKA  EVOEXOMEV
A Kal A gvoc dEIYPATIKOU Xwpou, LoXVEL

P(A)=1-P(A)
Movadec 9

B. a.Ectw pio ovvaptnon f pe medio oplopol 1o A. TOTE
Aépe 0TI n f mopovoladel TOMIKO HEYIOTO OTO X1 A;

Movadec 3

B. Av tq, to, ..., t, €ival ol mapatnpRoelc piIa¢ METABANTAC

X oe deiyya peyéBoug v, va opicete TN pEOn TIPR X
TWV TAPOTNPHOEWV.

Movadec 3

. Na xopaktnpiocete TIC TPOTACEI( TOUL aKOAovBoULv,
ypdeovta¢ oTo TETPAdI6 ocag tn A€EN Zwoto 1 Adbog
dimA0 O0TO ypdupo TOUL avTioTolXei o€ KABe mpotToon.

a. Av n oovaptnon f €xel oto Xg O0plo €vaov TPOYUATIKO
aptopo 4, onAadn av lim f(x)=p TOTE yla Ka&Be

@UOIKG aplBPd v peyoAvTepo Tou 1 Ba  1oyLel
lim (f(x))’ =vp"™!

X—»XO

Movadec 2

TEAOZ_1HZ_ATlO_5 XEANIAEX
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B. M tn ouvvaptnon f(x) =¢€*, x 1, 1oxdel f(x) =€

Movddec 2

y. H d1duecog €voC dciyyoto¢ TmapoaTnpAoEwy  Eival n
TIMA ylo TNV omoia To MOAL 50% Twv TAPATNPHOEWV
€iVOl MIKPOTEPEC OTMO OULTHV KOl TO TOAUL 50% TWv
MOPATNPIOEWY €ival PEYOADTEPEC OMO TNV TIUN QUTHV.

Movadec 2
0. AV 1N KOUTIOAN OUXVOTNTWV VIO €va XOPAKTNPIOTIKO

gival  KOVOVIK 1 TEPIMOU  KAVOVIKH  HPE TUTIKN
AamoOKAION S KOl €Vpo¢ R, 10TE 10X0El S=6R

Movadec 2

€. O OEIypaTIKOC XwWpoC¢ Q evo¢ Tmelpapato¢  toXNC
AEyetal BEPato evdexduevo.

Movadec 2

©OEMA 20
Aivetal n ouvvdptnon f(x) = ax>-8, 4mou a &vac TMPAYHOTIKOC
apLopoc.
a. Av limf(x)=-7, va Bpebei n 1Yy 0L O
X -1
Movadec 5
B. Eotw a=1

i. Na Bpebei 10 6plo lim £(x)

X -2 X_2

Movadec 10

ii. Na Bpebei n €€iowon TNC €QATTOPEVNC TNC YPAPIKIC
noapdotaong tn¢ f 010 onueio pe TETUNUEVN Xo = 2

Movadec 10

TEANOZ_2HZ_ATlO_5 XEANIAEX
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OEMA 3o

EOTW Xq, X2, X3, X4 Ol TIMEC HIAC UETAPBANTAC X €vOC deiypaTog
MEYEBOULC V=72 pPE avTioTolXeC (OMOAUTEC) OUXVOTNTEC V4, Vo,
V3, Vg, OTTOU V4 =3v3. AIVETOL €TMIiONC OTI TO TOEA TOU KUKALKOU
JlayPAPPATOC  OULXVOTATWY TOU OVTIOCTOIXOUV  OTIC TIYEC X
Kal X2 €ivol avtiotolxa 50° kot 30°.

a. Na BpeBolv ol guxvotnteg vi, i=1,2,3,4
Movadec 10

B. No BpebBolv ta TOEO TOU AVTIOTOIXOUV OTIC TIMEC X3 KOl X4
Movadec 8

Y. AVETAl 0TI X1 <=7, X, ==7, X3 = 3, Kal X, >3. Na de1x0ei 0TI

10 R+72x=520

omou R, X, & €ival avtiotolxa TO €0POC, N YEGN TIUN KAl N
d1APETOC TWV TOPATNPAOEWV.

Movadec 7

OEMA 4o
Alvetalr n ouvaptnon f(x) = vx+ 42, x (0,1), omouv v
X

AKEPOILOC OPIOUOC pe v >2
A. a. Na mpoodloplotei 1o dldotnua oto omoio n f eival

yvnoin¢ avovoa Kal to dldoTnua oto omoio n f gival
yvnoing @Bivovoa.

Movadec 8

B. Na peAetnBei n ouvvaptnon f w¢ mpo¢ ta akpdTATO KOl
va detx0ei 611 f(x) = 3v? yia kGbe x (0,1)

Movadec 5

TEANOZ_3HZ_ATIO_5 YEANIAEX
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B. Oswpolpe TOV Odelypatikd  xwpo Q = {1, 2, ..., v} e
loomifava oamAd €VOEXOUEVO KOI TO EVOEXOMEVO TOU, A VIO
TO OTOoi0 10)VEl

4 =
(P(A)Y

omov P(A) eivar n mBavotnta Tou A Kol N(A) T10
MARBoC Twv oTolXEiwv TOL A

V3P(A) + 3v2 kot N(A)=vZ*9v-8

. : 1
a. Na oeigete ot P(A) = 5

Movadec 7

B. Av emimAéov B eival €va evdeXOUEVO TOU OEIYUATIKOU

Xwpou Q pe P(ANB) = é va UTTOAOYIOTEL N miBavotnta
Tou evoexopévou A' B

Movadec 5

OAHTIEZ TIA TOYZ EZETAZOMENOYZ

1. X100 TeETPAdI0o va ypayete POVO TO TPOKATAPKTIKA
(nuepounvia, e€eTa(OPEVO uadonua). Na unv
avTiypayete 1o BEpata oTo TETPADIO.

2. Na ypaQete 10 OVOUOTETWVUPO 0O0C OTO MAVW HEPOC TWV
PWTOOVTIYPAQ®WY, daPéow¢ MOAIC oca¢ Tmapadobolv.
Kaptd GAAn onpeinon 0&v EMITPETETOL VA YPAYETE.
Katd tnv amoxwpnofl oo¢ va mapadwoete pali pe TO
TETPAdIO KOl TO QWTOAVTIypaQa.

3. Na amoavirioete oTO TETPASIO 00a¢ OE OA TA BEpata,.

Na un xpnotgonoindei 10 AIMETPE GUANO TOU TETPODIOUL.

4. Na ypdyete TIC OMAVINOEI( 0AC MOVO HPE PMAE R pOLPO
OTUAG OlapKeEiag Kol POvo ave&itnAng peAdvnc.
MTopeite va XpnOIPOTOINCETE HOAUBL poOvVOo yio OXEdLQ,
dlaypAappOTa KOl TIVOKEC.

TEANOZ_4HZ_ATIO_5 XEANIAEX
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KdBe amavinon  €MIOTAUOVIKA  TEKUNPLWPEVN  €ival
ATOJEKTH).

Aldpkela €&Etaonc: tpelC (3) WPEC PETA TN dlavoun Twv
PWTOAVTIYPAQWV.

Xpovoc¢ duvatng amoxwpnong: 10.00 m.y.

KAAH ENITYXIA

TEAOZ MHNYMATOX

TEANOZ_5HZ_ATO_5 YEANIAEX
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EMNANAAHMNTIKEZ ATIOAYTHPIEX E=ETAZEIZ
" TAZHXZ HMEPHZIOY TENIKOY AYKEIOY
AEYTEPA 5 I0YAIOY 2010
E=ZETAZOMENO MAOGHMA:
MAGHMATIKA KAI ZTOIXEIA ZTATIZTIKHZ
MFENIKHZ TMAIAEIAZ
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

Al.

A2.

AS.

A4,

Av n ouvdaptnon f cival mapoaywyioiyn o€ €va d1AoTnuO
A kal ¢ R, va anodeiete ot (cf(x)) = cf'(x), x A.
Movadec 9

Mote piwo ovvaptnon f Aéyetal yvnoiwg @Bivouoca aoe Eva
dldotnua A Tou mediov oplopol TNG;
Movadec 3

Mw¢ opidetal 0 JEIYPOTIKOC XWPOC EVOC TEIPAPOTOQ
Toxng;

Movadec 3
Na XOpOKTNPIOETE TIC TPOTACELC TTIOU AKOAOLBOLV, YPAPOVTOAC
0TO TETPAdIO ca¢ dimMAa oTo YPAUUA TIOL AVTIOTOIXED 08 KABE
TPOTAON TN AéEN ZWoTOo, av n mPoTaon Eival owath, 1} Adbog,
av N mPOTOON givatl Aavoaauévn.

a) Av ol cuvvaptioel f, g €ouvv Koo medio oplopol 10 A,

, , f , , :
TOTE N ouvdpTNON €xel mavta medio opiopol 10 A

B) loxbert lim (ouvx)= OUVX,
X=X,

Y) Z€ J1a opOdOoTOoINUEV KATAVOUN HE KAACEIC i00UL TAGTOUC Ol
OIOOOXIKEG KEVIPIKEC TIUEC TWV KAACEWV dIOPEPOLY  HETAED
TOUC 000 KOl TO TAGTOC KABe KAAONC.

d) Z& PIa OPAGOTIOINMUEVI KATAVOUN HE KAACEIC (00U TAATOUC
T0 €UPOdOV TOL Xwpiov ToOUL opiletal Omd TO TOAUYWVO
OXETIKWV OUXVOTNTWV Kol Tov opildvTio a&ova eival oo pe
TO PEyeBoC v Tou OgiypaToc.

TEAOX_1H>_AMO_4 SEAIAES



APXH_2H> _SEAIAAZ
€) Av P(A) givatl n mBavotnta &vo¢ VOEXOUEVOU
A={aq, 0y, ..., 0.} #«, TOTE
P(A) =P(a )+ P(ay)+ ...+ P(ay)
Movadec 10

OEMA B

Ot BaBuoi 60 pobntwv oe €va odlaywviopo Mabnuatikwy
Kopaivovtal and 10 €éw¢ 20 kat €xouvv opadomoinBei oe 5
KAQOEIC {00V TAATOULG. Av:

* H ywovia TOU KUKAIKOU TOUEO TOU OVTIOTOIXED OTNV
KAdon [14, 16) Tou KUKAIKOU dloypAppotoc €ivorl 144°
Ol OXETIKEC OULXVOTNTEC Twv d00 TPWIWV KAACEWV Eival

io€c.
48 pabntég mApav Babuo €wc 16 kal
e 6 pobntéc mipav Bobuod touAdyxlotov 18, TOTE:

Bl. No peTO@EPETE OTO TETPAdIO 0AC TOV TOAPAKATW
MIVOKO O0WOTA CUUTIANPWUEVO.

2XETIKH 2XETIKH

BAOMOAOTIIA KENTPIKH 2YXNOTHTA SYXNOTHTA SYXNOTHTA

[ - ) TIMH X; Vi f, f. %
2YNOAO
Movadadec 10
B2. Na PBpeite ™ péon TgR X tn¢ Badpodoyiag Twv
HoBnTwv.
Movdadec 6
B3. Na [peite mocol pabntéc mripav PabuoAoyioa amd 10
Ewg 14
Movadadec 4

TENOZ_2HZ_ATlO_4 YENIAEX



APXH_3HZ_>2EAIAAZ

B4. Na [peite 10 Tm0O0C0O0TO Twv MPABNTWYV TOL THPAV
BaBuoAoyia TouvAdyxiotov 17
Movaodec 5

OEMA T
Eotw Q ={w, Wy, 03, Wy} 0 SEIYUATIKOC XWPOE EVOC TMEIPAPOTOC TUXNC

KOl TO eVOEXOUEVA Tou A={w1, wa}Kal B={w,, w4}
v+1

Av gival P(A-B) = <ol P(B-A) = V1
v+4 2V

Omou v BETIKOC OKEPAIOC, TOTE:

1. Na anodeiéete o611 P(A-B) = P(A) kat P(B-A) = P(B)

Movdadec 6
2. No amodeciéete OTI v=4
Movddec 10
3. No umoAoyicete TIC MIBOVOTNTEC TWV EVIEXOPEVWY A
Kol B
Movdadec 4
4. Na vmoAoyicete Tnv mBaAvOTNTA  TOU €VAEXOUEVOU
A 5B’
Movdadec 5
©OEMA A
EoTw ty,tp, ...,t, Ol TOPATNPHOEIC MIAC TOOOTIKAC METABANTAC

X gvoC deiypoto¢ peyéBoug v, Tou €xouv péon TIPA X KOl
TUTIIK] OTIOKALON S

OeWpPOLPE €Miong TN ouvapInon

3
1 _
f(t)= t-x , t R kat s#0
() 30032
Al. Nao amodciete o1t n ovvaptnon f eival  yvnoiwg
av&éouvaoa.

Movaddec 5
TEAOZ _3HZ _AMO_4 TEAIAEX



APXH_4HZ _>EANIAAZ

A2. Na omnodeiéete 0TI 0 puBPOC PETABOANC TNE ouvdaptnong T yivetal

EAAXIOTOC YIO0 t = X Kol vo Bpeite TNV €AAXIOTN TIdr) TOU.
Movdadec 6

A3. Av f(0)=1, va umoAoyiocte TO ouvteAeoTr] peTaBoAnc CV twv
TOPATIOVW  TIOPOTNPNOEWY  Kal VO €EETACETE av TO deiypa gival
OMOIOYEVEC.

Movdadec 8

A4. Na anodeiete ot1 n yéon tun twv apbuwv f(ty), '), ..., ' ¢)

gival ion pe
H 100

Movdadec 6

OAHINIEZ TIA TOYZ EZETAZOMENOYZ
1. 210 TtetTpddio va  ypaygete MOVO TA  TPOKATAPKTIKA
(nuepopnvia, €€etalopevo padnua). Na pnv aviiypagete ta
Bépata oTO TETPADIO.
2. Na ypayete TO OVOMUOTEMWVUMO COC OTO TAVW MPEPOC TwWV
QWTOAVTIYPAQWY, OPECWC PMOALIC oa¢ mapadoBolv. Kaptd AGAAn
onueiwon O0&v EMITPEMETAL VO YPAYETE.
Katd tnv amoxwpnon oda¢ va mapadwoeTe Moli Pe TO TETPADIO
KAl To @WToovTiypoaea.
No amovifoeTe O0TO TETPAJIO o0a¢ 0€ OAO Ta BEpaTa.
4. Na ypdyete TIC AMAVIACEIC 0AC POVO PE PTMAE N PaOPO OTUAO
dlapkeiag kot  poOvov  avegitnAng  ueAdGvnc. Mmopeite  va
XPNOIUOTOINCETE MOAUBL pOVO yio ox€dla, OlOypAPUOTO Kl
TMIVOKEC.
KaBe amdvtnon €mMIOTNUOVIKA TEKUNPlwUEVN €ival amodEKTH.
No pn XpnoIUOTOINOETE XAPTi MIAIMETPE.
7. Alapkela  e&€taong: TpEIC (3) wWPEC META TN dlavopnl  TWV
QWTOaVTIYPAQWV.
8. Xpovo¢ duvatng amoxwpnong: 9:30 m.y.
KAAH ENITYXIA

w

o O1

TEAOZ MHNYMATOZ

TENOZ_4HZ_ATO_4 YENIAEX



APXH_1HS SEAIAAE - T HMEPHZIQN

EMNANAAHMNTIKEZ TTANEAAHNIEZ E=ETAZEIZ
" TAZHX HMEPHZIOY TENIKOY AYKEIOY
2ABBATO 4 IOYNIOY 2011
EZETAZOMENO MAOGHMA: MAGHMATIKA KAI
2TOIXEIA ZTATIZTIKHZ TENIKHZ TTAIAEIAZ
2YNOAO ZEAIAQN: MENTE (5)

OEMA A

Al.

A2.

A3.

A4,

Ma 000 evdexopeva A Kal B evog delypoTikol xwpou Q
VO 0TodEiéeTE OTI:
P(AUB)=P(A)+P(B)-P(AIB)

Movadec 7

Eotw €vag deypatikog  xwpo¢ Q={w, w, . . ., W} HE
MEMEPOOPEVO  TANBOC oTOoIXEiWV. Na dIOTUTWOETE TOV
aélOPOTIKO oplopd Tn¢ mibavotntac.

Movadec 4

Mote AEPE OTL pia ouvvaptnon f eivol mapaywyiowun o€
EVa ONUEIO Xo TOL Tmediov oplopol TNG A;

Movadec 4
Na XapoaKTNPIoETE TIC TIPOTACEIC TIOL OKOAOLBOUV, YPAPOVTA(
0TO TETPAdLO ca¢ dimMAa oTo YPAUUA TIOL AVTIOTOIXED 08 KABE
TpOTAON TN AéEN ZwoTod, av n mpoTaon ival owath, 1} Adbog,
av N mPOTOoN givatl Aavoaauévn.

a) Av x>0, 10t (- x)'= :
X
B) Av pia cuvaptnon f eival mapaywyiolun o€ €va didotnua
A kat 1ox0el f'(x)>0 ylo KABE E0WTEPIKO OnuEio Tou A, TOTE
n f eival yvnoing ad&ovoa oto A.

y) H aBpoiotikry ouxvdtnta N; piog Katavopne ek@pdlel To
MANBOC TwV TAPOTNPAOEWV TIOU Eival HIKPOTEPEC 1) i0€C TNC
TIUNG Xi.

TEAOZ_1HZ_ATlO_5 XEANIAEX



APXH 2HS SEAIAAE - T HMEPHZIQN

d) ZTnNV KOVOVIK] Katavopl To 95% mepimov  TWV
napatnpnoswy Ppioketal oto daotnua (x — S, x + S),
OTOU x N MEON TIYMA KAl S 1 TUTIIKI] OTOKALON.

€) H d1aueooc (0) evo¢ OeiydoTog vV TOPATNPIOEWY, Ol OTOIEC
Exouv dlotayxbei  oe avéovoo CeIpd, opileTal MAVTIO WC N
MEoaia mapotApnon.

Movadec 10

OEMA B

Ymofétoupye OTI o1 Bepupokpaciec (0 oC) o€ plo mepLoxn
KATA TN OlApKEIO €vOC 24wpou mpooeyyidovtal  omo  TIC
TIMEC TNC ovvaptnong B(t)=t-4 t+a, 6mov a [ kot t (0,24]
0 XPOVOC OE WPEC.

B1. No amodei€ete ot yio t (0,4] n Bepuokpacia peEIWVETAL KOl
via t (4,24] n Bepuokpacia av&avetal.
Movaddec 7
B2. No umoAoyicete Tnv TIYA TOU O, OV yvwpilete OTIL N
eAAXIOTN Beppokpaoio TNC MEPIOXAC EVIOC TOL 24wWPOU
givar -1°c.
Movdadec 6
B3. lNa a=3 va Ppeite TIC wpeg¢ mouv n Bepuokpacia 1TNn¢
meEPLOXNC €ival 0°cC.

Movadadec 5
. B
B4. No vmoAoyicete 1o lim -
16
Movadadec 7
OEMA T
O1 nAikie¢ Ttwv epyalopévwv  0€ HIO  ETalpEia  €xouv
opadomolinbei oe 4 KAGoelc ioou  TAATOLE, OTWC

EU@avidovTal OTOV MAPOKATW TIVOKO CGUXVOTHTWV.

TEANOZ_2HZ_ATlO_5 XEANIAEX



APXH 3HE SEAIAAS - HMEPHZIQN

HAIKIEZ Xi Vi fi % N Fi% v x
(XpovI1a) i i
[25, ) X
[ ) Xx+20
[ ) 2X
[ . ) x>-6x 50
2YNOAO

1. No BpeBolv ol oxeTikég ovxvotnteg fi % i=1,2,3,4
Movdadec 6
2. Av n d1duecog TNC¢ KOTOVOPNC TwvV NAIKIQV €ival d=50
XPOvIO, vo 0modeigeTe OTI TO MAATOC Tn¢ KAAdong €ival
c=10.
Movdadec 8
3. AQOU UETAQPEPETE OTO TETPAJIO 0COC TOV TOPOATAVW
MIVOKO CUUTTANPWHEVO KOATAAANAW, VO UTIOAOYIOETE TNV
MEON TIUN x TWV NAIKIQOV.

Movdadec 6

4. Mdool gpyaldpevol, Twv OTMOoiwv Ol NAIKIEC aviKoOuv OTnV

MPWTN KAAON, TPEMEL va TPOCANPOOLY, WOTE N vVEX HPEON
nAkio va €ivat 40 xpovia;

Movadadec 5

OEMA A
EEakoalol  amogoltol  Asvtepofdbuiac  Ekmaidevong, ol
omoiol €xouv TO (310 TUTIKG KOl OULCIOCTIKA TPpooovTa,
umoBAaAAouvv aitnon mpdéoAngng o€ dvo etalpeie¢ A Kal B.
Aivetar ot11 n mboavotnta, évac¢ Tuxoio EMIAEYHEVOC ATO
avtouC:

* Vo KpIBEi KOTAAANAOC yia TPOCANYn o€ pia pévo amo
TIC €TaIpeieq A Kal B gival )‘3;1, Az0

TEANOZ_3HZ_AIO_5 XEAIAEZ



APXH_4HS SEAIAAE - T HMEPHZIQN

* Va Kp1Bei KOTAAANAOC yia mpéoAnyn TO TMOAD O€ pia amnod

Al.

A2.

A3.

TIC stalpeiec A kat B gival 32;1, A0

va PNV KPLBei KOTAAANAOC Vyio TPOCANYN o0& Kapuia amo
TIC OVO ETAIPEIEC €ival )\12, A2

No amodeiéete 0TI A=4.

Movdadec 8
Amo Ttou¢ 600 amog@oitou¢ mou umMEBaAav  aitnon
nmpocAnPng oOTIC €Talpeie¢ A Kal B, n staipeia A €Kplve
KATAAANAOLC Yyia mpooAnyn 50 Alydtepou¢ amod 0O00UC
EKPIVE N €TAIpEia B.

a) Moéool onégoltol Kpibnkav KOATAAANAOL yia TPOaAnUn
MOVO omd Tnv €talpeia A, mMOool Kpibnkav KATAAAnAol
ylo mpocAnyn pMoévo amd v etaipeic B kat mocol
amogottol  Ba BpeBovv 0To diAnuua va €MAEEOLY O€E TIOIO
amo TIC 000 ETONPEIEC OTIC OMOIEC KPIBNKAV KATAAANAOL
yio mpocAnyn, EmBuPolv va gpyacTouy;

Movaddec 7

B) No omodei€ete ot 300 amogoltol KpiBnkoav KAaTaAANAol
yio TpooAnyn, ano Ti¢ Talpeiec A n B.

Movdadec 6
2TOUC amo@oitou¢ Tmou OV KpibBnkav KatdAAnAot yia
npocAnyn diveTal n  duvototnta TOPAKoAoLONGNG

MPOYPAUUOTOC  EMIPHOPOWONG. Av n mibavotnta e0peong
gepyacio¢ yia autol¢ Tmou 6a TmapakoAoubrioouv  TO
MPOYpAuUPO  €ival dIMAGOIO Omd TNV OVTIOTOIXN €EKEIVWV TOU
d¢v B TO TmapokoAouBrijoouv, vo UTOAOYicETe TOOOI
AmO@OITOl OTO auToUC, oL O&v KpiBnkav KatdAAnAol
ylo mpooAnyn, 6a Bpouv epyaaia.

Movaddec 4

TEANOZ_4HZ_AIO_5 XEAIAEZ
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APXH 5Hs SEAIAAS -7 HMEPHZIQN

OAHIIEZ_ (yra_touc¢_g&etalopévoug)

. 2TO TETPAOIO VO YPAYETE MOVO TA TMPOKATOPKTIKA (nuepopnvia,

efetalopevo padnua).  No_pnv_ovtiypdgete Ta 6OEpata OTo
TETPAOIO.

. No ypayete TO OVOMPOTEMWVUUO 00C OTO TAVW HEPOC TWV

QWTOAVTIYPAQwWY OPECWC MOAIC ca¢ mopadoBoly. Agv_emITPEMETAI
VO_YypAaYPete Kapld AAAn onueinon. Katd tnv amoxwpnorn oac va
nopodwoete pali pe 1o TETPAdIO KOl TO QWTOoAVTiypaga.

No OMOVIAOETE OTO_TETPASIO_00C O OAO TO BEparta.

No ypayete TIC OMAVINCEI( OOC MOVO HE UTAE N} WOVO MPE PALPO
OTUAO. MTmopeite va XPnNOIPMOTIOINOETE MOAUPBL pbévo yia oxedla,
dlaypAupaTa Kol TIVOKEC.

NO pn XpnolJoTOoINoETE XaPTi MIAIYETPE.

KdBe amdvinon €MICTNUOVIKA TEKUNPIWUEVN €ival ATOOEKTH.

. Awdpkela  e&€taong: tpelg (3) wpeg¢ META TN dlavopnl  Twv

QWTOAVTIYPAQWV.

. Xpbvog duvatn¢ amnoxwpnonc: 18.30.

KAAH EMITYXIA
TEAOZ MHNYMATOX

TEANOZ_5HZ_AIO_5 XEAIAEZ



APXH_1HS SEAIAAE - T HMEPHZIQN

EMNANAAHMNTIKEZ TTANEAAHNIEZ E=ETAZEIZ

" TAZHX HMEPHZIOY TENIKOY AYKEIOY
TPITH 12 IOYNIOY 2012
EZETAZOMENO MAOGHMA: MAGHMATIKA KAI
2TOIXEIA ZTATIZTIKHZ TENIKHXZ TMAIAEIAZ
2YNOAO ZEAIAQN: MENTE (5)

OEMA A

Al.

A2.

AS.

A4,

Eotw f(x)=c, x [ Kdai ¢ OT0BEPOC TPAYPATIKOC
aptBudc. Na amodeigete ot (c) =0
Movadec 7

Av tq, t,, ..., t, €ival o1 TOPATNPENOEIC MIOC PETOBANTAC X €vO¢

deiypatoC peyeBouC v, TOTE VO OPICETE TN PEON TIUH X TWV
TOPATNPATEWV.
Movadec 4

Eotw f pio ovvaptnon pe medio opitopol A. MOTE Aépe
0Tt n ouvaptnon f mapouvoiladel TOMIKO MEYIOTO OTO
Xo A;

Movadec 4
Na XapaKTNPIoETE TIC TIPOTACELC TTOL OKOAOLBOLV, YPAPOVTAC
0TO TETPAdLO ca¢ dimMAa oTo YPAUUA TIOL AVTIOTOIXED 08 KABE
TpOTAON TN AéEN ZwoTod, av n mpoTaon ival owath, 1} Adbog,
av N mPOTOoN givatl Aavoaauévn.

a) Av f; eival n oOxeukn ouxvotnta  TNC TPAC Xi MIOG
METABANTAC X, TOTE IOYVEL: 0<fi<i

B) Av Xi €ival n TIU Pa¢ TOOOTIKAC METABANTAC X, TOTE N
aBpOIOTIKA OXETIK) ouXvOTNTO Fi eKQPAlEl TO TTOOOOTO TwV
TOPATNPIOEWY TOU Eival PEYAADTEPEC TNC TIMAC Xi

y) Av Ta egvdexopeva A, B, I evo¢ delypaTikol Xwpou Q eival
ava 000 acupBifaocta, TOTE 10XVEL:

P(A B N=P(A)+P(B)+P(IN)

TEAOZ_1HZ_ATlO_5 XEANIAEX



APXH 2HS SEAIAAE - T HMEPHZIQN

d) (ouvx)'=nux, x [

€) Av A, B cival evdexopeva €vog JEIYUATIKOD XWpPou Q, TOTE
T0 EVOEXOUEVO A B TpoyPaTtonolEiTal, otav
TpOyHaTOTOoIEITOl  éva TOVAAXIOTOV Omd Ta A, B.

Movadec 10

OEMA B

Ol  nuépe¢ adeiog TWV  UTAAARAWVY ulag  Etaipeioc
OMOJOTIOIOUVTUL O€ MEVTE KAAOEIC (00U TAATOULG, CUPEWVA HE
TOV TOPOKATW Tivaka:

Ap1Buo¢

NUEPWV Xi Vi fi N Fi
(adeiag)

[6,...) 16

[...,26)
>0voAo

Av 1ox0ELl OTL:

e 0OTO KUKAIKO dI1AYPOMPUO GUXVOTNTWV TWV NUEPWV adeiang
TOo T6&0 O; TOU KUKAIKOU TOMEN, TO OTMOIO AVTIOTOIXEI
oTnVv mPpwINn KAdaon, eivat 72°, kal

o 3f,=3fs=f;=f,, tote:
Bl. Na peTo@EépeTe OTO TETPAdIG 0OC TOV TAPATAVW

MIiVAKA KOl vO TOV CUUTIANPWOETE KATAAANAQ.
Movaddec 8
B2. Na oxedldoete 010 TETPAOIO 0OC (OX1 0 UIAIYETPE) TO
IOTOYPOPUO KOl TO TOAOYWVO OUXVOTATWV.
Movdadec 4
B3. Noa ppeite t0ov péoo aplOud nuepwv odeio¢ Kol tnv
TUTIIKI] OTIOKAlOn TOU O&iyuaToq.
(Aivetal: 25,6 =5,06)
Movddec 8

TEANOZ_2HZ_ATlO_5 XEANIAEX



APXH 3HE SEAIAAS - HMEPHZIQN

B4. Na Bpeite 10 m0000TO TwV UTOAANAWY TOU TIpaAv adeld
anod 12 peExpt 25 nuépec.
Movdadec 5

OEMA T
Eotw Q={wi, Wy 3, Wi, Ws} 0 OEIYHATIKOC XWPOC E€VOC
MEIPAPOTOC TUXNG KOl A={w1, W,, W3}, B={ws;, w4, ws} d00

EVOEXOUEVO TOL Q, PE P(A):; . Av gival P(wq)=a, P(w,)=0,
UE 260°-100—-20B+B%+1=0, P(w3)=y Kol n ouvdptnon

g(x)= P(wg4) X3, x [, TOTE:

r 14 1
1. Na amodsiéste OTI a=B=" KOl y=
: P 5 Y 10

Movdadec 9

2. Noa Bpeite 10 P(w4), av n e@antopévn TNEC YPOPIKAG

mapdotaong¢ tN¢ ¢, oto onueio @ g(@) eival

MTOPAAANAN mpPOC TNV €vBeia y=x, Kal oTn CUVEXELD VO
Bpeite o P(ws5)

Movdadec 6

3. Av ¢ival P(m)zé, P(oo5):é, 10TE vO Ppeite TNV
meavoTnNTa TV evdeEXouévVwY K, A, 0TOU:

K: «éva povo amd 1a A Kol B va mpoaypotomoleita»

A\ «vO TPAYUATOTOIEITOL TO A A Va YNV TPAYUATOTOLEITAL
TO B».
Movadadec 10

OEMA A
ATO €va @UANO Aapapivag oOXAUOTOC TETPAYWVOU TAELPAC 6
METPWV KATOOKELALZETAL Ml de&apevr oxiuato¢ opboywviou
MOPAAANAETITEDOL, AVOIKTH amd mavw. And TIC YWVIiEC Tou
@OAAOL  Aopopivoc¢  KoOBovtal  Téooepa  ioca  TETPAywva
MAELPAC X pétpwv, 0<X<3 Kal OTn OUVEXEID Ol TAELPEC TNC
JIMAWvOVTAl TPOC TO EMAVW, OMWC QOIVETAl OTO TMAPAKATW
oXAua.

TEAOZ_3HX_AMO_5 SEAIAEX



Al.

A2,

A3.

A4,

APXH_4HS SEAIAAE - T HMEPHZIQN

Na anodeiéete 0TI 0 OyKo¢ TNG d€EAMEVIIC WC oLVAPTNON
TOL X €ival
f(x)=4x(3-x)?, 0<x<3

(Aivetal 0Tt 0 Oyko¢ opBoywviou TOPAAANAETITIEOU
dlaotdoewv a, B, y eivar V=apy).

Movdadec 4
Na Bpeite yio mota TIPA TOU X N O0€&OpEV €XElL PEYIOTO
OYKO.

Movddec 6
Na Bpeite 10 6p1o lim fx+2)-8
X-0 X
Movdadec 4
O@cwpolpe TIC TIPEC y =f(x), i1=1,2,3,4,5 UE
i i

1=X;<X,<X3<X,<X5=2, Ol OTOieC €xouvv pé€on TpnR y=12,
TUTILKI ATTOKALON Sy=2 KOl GUVTEAECTI) METAPBOANG CV,y.
Na [Bpeite 1o €0po¢ R twv TIPWV Vi, i=1,2,3,4,5. Z1n
OULVEXEID va Ppeite tov apiBuydé a [1 pe -12<a<0 o
omoio¢, av TmpooTeBei o€ KABeEPId aAmoO TIC TIPEC Vi,
MPOKUTTEL JEiypya HME OLVTIEAEDTH METOPBOANC CV TéTOlOV,
WoTE
R

CV=2CVy+1,

Movddec 6

TEANOZ_4HZ_ATIO_5 XEANIAEX



APXH 5Hs SEAIAAS -7 HMEPHZIQN

A5. E0Tw A,B 300 evdexopeva €vO¢ dEIYPOTIKOD Xwpou Q pE

o1 W

~N O

loomiBava onmAd evdexdpeva. Av eival AZ , BZ  Kal
A B, va amnodeiéete 0TI 1OYVEL:

P(A)_ 3-P(B)°
P(B) ~ 3-P(A)
Movdadec 5

OAHIIEZ_ (yia_touc¢_e&etalopévoug)

. 2T0 TETPAdIo vo YypAYETE POVO TO TPOKATAPKTIKA

(nuepopnvia,  e&etalduevo uagnua). No__ unv
AvVTIYPAYPETE TO BEPATO OTO TETPADIO.

. No ypayete TO OVOMUOTEMWVUHMO 0©AC OTO TAVW MEPOC TwV

PWTOAVTIYPAPWY  OPECWC MOAIC oo¢ TmopadoBolv. Aegv
ETUTPEMETOL__ VO_YPAYETE KAPIA OAAN onueinon. Koatd tnv
amoXwpenorn oo¢ va TMapadwoeTe Holi Pe TO TETPAOIO KOl
T0 QWToAVTiypaQa.

. Na anavtroete oto_TeTpadid_oa¢ oge OAa Ta BEparta.
. Na ypayete TIC OMOVINCEIC OGOC PMOVO HE PTAE 1] HOVO ME

HOOPO OTULUAO. MTIOPEITE VA XPNOIYOTIOINCETE MOAOBL POVO
yia ox€dla, dlaypappoTa  Kal TMiVOKEC.

. Na pn XpnolUOTOINCETE XAPTi MIAIYETPE.
. K&Be amdavtnon TeKUNPlopévn €ival amodeKTH.
. Adapkela  e&€taong: tpelg (3) wpeCc PETA TN dlavoun Twv

PWTOAVTIYPAPWV.

. Xpovo¢ duvatn¢ amoxwpnong: 18.30.

KAAH ENITYXIA

TEAOZ MHNYMATOX

TEANOZ_5HZ_ATO_5 YEANIAEX
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EMANAAHITIKEZ MANEAAAAIKEZ EZETAZEIZ
" TA=ZHX HMEPHZIOY FENIKOY AYKEIOY
AEYTEPA 10 IOYNIOY 2013 - EZEETAZOMENO MAGHMA:
MAOHMATIKA KAI ZTOIXEIA ZTATIZTIKHZ TENIKHX MAIAEIAZ
ZYNOAO ZEAIAQN: TEZXEPIZ (4)

OEMA A
Al. Na amodeifete 0TI yia 300 GUUTANPWHOTIKG evdexOpeva A Kat A 10XVEL
P(A) =1 - P(A)

Movadec 7
A2. Na opicete 10 pé€Tpo dlaomopag €0POC 1 KOpavon.

Movadec 4
A3. Ti1 ovopdletal mapdywyog Mio¢ ouvvdaptnong f oto onueio xo tou mediov

oplopol TN

Movadec 4

Ad. NO XOPOKTNPIoETE TIC MPOTACEIC TIOU OKOAOULBOULV, YpA@ovTag OTO TETPASIO oac, OimAa

010 ypdupa Tou ovTioTolxei oe KABe mpdtaon, ) AEEN Zwotd, av n mpotacn Eival
owath, | AaBo¢, av n mpdtacn €ivar Aavbaaouevn.

a)  lim(ouvvx) = ouvx
X Xg

(novdadeg 2)

B) (cf(x)=cfx
(novdadeg 2)

y) e gia TMOOOTIKN HETABANTA avti  Ttou paBdoypdupaTtog

XPNOIPOTOIEITOL TO d1AYPAUPO  CUXVOTATWV.

(novdadeg 2)
d) 'Eva deiypya Tigwv plag METABANTAC X XapoKTInpiletal OMOIOYEVEC,

OTOV 0 OUVTEAEOTNAC MEeTaBoAng &emepvd 10 10%

(vovdadeg 2)
€) A00 evdexOpyeva A kKol B evdg dewypatikold xwpou Q Aéyovtal

acvuBifoaocta, 0tav An B # @

(novdadeg 2)
Movddeg 10

TEANOZ_1HZ_ANO_4 YENIAEZ
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©OEMA B

Afvetal n ouvdptnon f(x)=2eX(2X 3) X\

Oewpolpe emiong OvO evdexoueva A kKal B evog dOelypatikod xwpou Q pe
I\)\l)
P(A) = x1 kat P(B) =-
6 e
omou n fmapouoidlel €AAXIOTO OTO X1

B1l. Na peAetioete tn ouvdaptnon fw¢ mpo¢ Tn povotovia KOl TO oKPOTATO.

Movdadec 6
B2. No anodeiete o011 P (A) = L () 2
2 Kat P B = 3
Movdadec 6
B3. Na amodeiete 0TI Ta gvdexdueva A kot B dev eival acvpBifacta
Movadadec 5
Kal
[ su + PA-B 2
B4. No amodeiéete OTI
6 < ( r I) < 3
Movaddec 8

OEMA T

E&etdlovpe ¢€va deiypya peyeBouC¢ v w¢ TPOC Mdio moooTikh PeTABANTA X Kal
OMOOOTOIOVME TIC MTOPATNPNAOEIC TOU deiypatog 0€ 5 100MAATEI( KAAOGEIC TAGTOUC
C, OMWC @aiveTal OTOV MAPOKATW TivOKA:

KeVTpIKEC
KAdoelc TIPEC fi% Fi Fi%
Xi

[G, ) A

[, 3A + 10

[' ) )

[, ) KA2 — 2\ + 10

[, ) KA2 — 3\ + 30
>0voAa

Aivetal OTI ol 0BpOIOTIKEC OXETIKEC ouxvotnte Fs kat Fs eival ot pide¢ 1tNng
egiocwonc:

Ox2 - 8x + 3k=10, 6mou X |\ Kal K\

TENOZ_2HZ_AlNO_4 YENIAEZ
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N. No anodeiéete 6Tt K =1 Kot A = 10
Movdadec 8
N'2. No anodeiéete ot f,% = 10 , f,% =30, f3% = 20, f,% = 30 kat fs% = 10
Movdade¢ 5
r3. Av 10 25% TWV TAPATNPNOEWV  €ivol PIKPOTEPEC TOUL 16 KOl TO 25% TWV
napatnpnoewv  €ival peyoaAltepe¢ 1 ioce¢ Tou 24, T0TE va amodeifete
otta =10 kot ¢c = 4
(novadeg 4)
2TN OULVEXEID VO METAQEPETE OTO TETPAOIO 00C¢ TOV TOApPOMAVW  TivaKd
KATAAANAQ CUPTIANPWHEVO.
(hovadeg 4)
Movadadec 8
F4. Av 10 mAN60OC¢ TWV TOPATNPNOEWV TOUL Eival PYEYOAVTEPEC N ioeg¢ TOL 22
eival 800, 10Te va vmoAoyioete TO MEyeBoC TOL dEiypaToc.
Movadec 4
OEMA A

Aivetal n ovvaptnon f(x) =

2 +1 +1, x \ KOl O QEIYHATIKOC XWPOg

Q={w,w,w,w,} oOmov w,=-1 w,=0 Kat 1<w,<w

4

Aivovtal, emiong, ot mibavétnteg P @ F f(w i) - ; , omou i=1,2

Kal

Al.

() Liim )

P(A)S :_6)(“1 X_l

OewpoLpe Ta gvdexOueva A, B kal [N Tou delyyatikol xwpou Q pe

A={o Q f'(w)so} { 1
B= 0w Q fw)>1
Kal
M= 0 Q x+exz= " ylo KGBe x  \
4
a) Na Bpeite Ti¢ mbBavotnteg P (w ,), P(w,), P(w,) ()
Kat P )
4 (uovadeg 8)

TEANOZ_3HZ_AlNO_4 >ENIAEZ



A2.

A3.

o o1 b

APXH_4HX YEAIAAYZ - ENANAAHNOTIKEZ __ I'_HMEPHZIQN

B) Na Bpeite t1¢ miBavotnteg P(A), P(B), P(I') kat P(A-B)

(novdadeg 8)
Movdodec 16

Na Bpeite tnv €icwon tng e@antopévne (&) TNG yPOQIKNAC mapdotaong 1ng
f, n omoia oxnuatider pe tov d€ova XX ywvia 45°

Movdodec 4

Av M(w« Yo, K=1,2, 3,4 cival onueia tng egantopyévne (€):y = x + 1 pe

20 =0 KOl Ryk =5
w y

K K

TOTE VO UTTOAOYIOETE TA W3 KAl W4 TOU dEIYPMATIKOD XWpou Q, Omou

dwk: N O1APECOC TWV TETUNUEVWYV TWV ONHEiwv My,
oy 1 N O1GPeECOC TWV TETOYMEVWYV TWV onpeinv Mg Kal
Ry @ 10 e0POC TWV TETOYUEVWV TWV OnueEiwv Mg

Movadec 5

OAHTIEZ_(yta_tou¢_e&etalopévoug)

210_eEWQUANO TOUL TeTpOdiov va ypdyetre TO eetaldpevo  pdabnua. XTO
E0WPUAANO_ MAVW-TIAVW VA CUPTANPWOETE TO ATOMPIKA OTOIXEio pabnTh. ZTnVv
apXnN_TWV_OTAVINOEWV__00C va YPAYPETE MAVW-TOV® TNV nUeEpounvia Kal 1o
efetadOpevo pabnua. Na_pnv_avTiypdPete ta Bépata oTo TETPALIO KOl VO
unv_ypayete moubevd OTIC OMAVIACEIC 0OC TO OVOud oag.

Na ypAyeTe TO OVOMOTEMWVUUO 00C OTO TOVW HEPOC TWV QWTOAVTIYPAPWV
AUECWC MOAIC go¢ mopadoBolv. TuxOV_ONUEINCEI(_0a¢_TAVW_ oTa_Beéuata_oev
Ba_ BaBuoAoynBolv__ oe_ kapio_mepintwon. Katd tnv amnoxwpnonl ocag¢ va
TopadwWoeTe MOli PYE TO TETPASIO KOI TO QWTOAVTIypaQa.

No amoavifoeTte OTO_TETPAOIO__00C O OAO TO BEpyato POVO HE UTAE N POVO
HE MOOPO OTUAG peE peEAAvVI mou dev afrvel. MoAUBI emITpEMETAL, HOVO AV TO
(ntdel n ekpwvnon, kot MONO yia TmivaKeg, d10ypAUPOTO  KAT.

Kd&be amavinon EMICTNUOVIKA TEKUNPIWUEVN €ivol amodeKTH.

Aldpkela e€€taonc: TPEIC (3) WPEC META TN d1AVOUN TWV GWTOAVTIYPAQWV.
Xpbvog duvatig amoxwpnong: 18:15

KAAH EMITYXIA

TEAOZ MHNYMATOZ

TENOZ_4HZ_ANO_4 YENIAEZ



APXH_1HZ _ZEAIAAY - ENANAAHNOTIKEZ_II'_HMEPHZIQN

EMNANAAHMTIKEZ MANEAAAAIKEZ EZETAZEIZ
" TA=ZHXZ HMEPHZIOY FENIKOY AYKEIOY
MAPAZKEYH 20 IOYNIOY 2014 - EZETAZOMENO MAOHMA:
MAGHMATIKA KAI ZTOIXEIA ZTATIZTIKHZ TENIKHZ MAIAEIAZ
ZYNOAO ZEAIAQN: NMENTE (5)

OEMA A

Al.

A2.

A3.

A4.

Mo d0o omoladnmote evdexopeva A, B evog detypatikol xwpou Q, va amodeiete

( )= 0)+x ()-(Cn)

PAB PA PB PA B Movddec 7

Eotw Wi ouvaptnon T pe nedio opiopod  A. Mote Aépe om n ouwvdptnon f
MAPOVCIAdel TOTIKO WEyIoTo oTo X1 A
Movadec 4

TiovopdZetan (anoAuT) ouVOTNTO  V, NG TIUAG X, H1a¢ HETABANTAG
X', Movadec 4
No XO0POKTINPIoETE TIC TMPOTACEIC TOL aKOAouBoUv, ypd@ovtac oTo TETPASIO Oac,

dimAa 01O ypduuo TOUL AVTICTOIXEL 0€ KABE mpoTaon, T Aé€n Zwaotd, av n mpdtacn
gival owaotn, ) AdBog, av n mpdtacn €ival AavBacouévn.

a) 2€ MIO KOVOVIK| N TEPIMOU  KOAVOVIKA KoTavoury to 99,7% mepimou  twv
mopatnpriocwv  Ppioketal 0To d1ACTNUO (x— 25, X+ 25), o0mouv X n péon TN
KOl S 1 TUTIKA AmOKAION TwV TAPOTNPHOEWV. (uovddec 2)

B) e opoadomoinuéva  dedopEva  TO euPaddv  Tou Xwpiou TOUL opileTal OmMO TO
TMOAUY@WVO GUXVOTATWV Kal Tov op1dovTio d&ova eival mAVToTE (00 WE éva.

(uovddec 2)

y) Eotw pa ouwvdptnon f mapaywyioiyn oto onueio X
S1E0BLVONC  TNC EQPATTOMEVNS  TNC YPAPIKAC TAPEOTACNS tns‘f%r(?%’ﬁﬁzéﬁ?rfﬁq
(%o T(x,)) BV ) (Hovadec 2)
d) To &vdexduevo Af-BXng(xyuaronmaiml, otav mpoayuotomnoleital 0 A oA

ox1 10 B
(uovddec 2)
€) O otabuiopyévog opIBUNTIKOE MECOC 1N OTOBUIKOC MECOC €ival €va  PETPO

d100TOPAC. (uovddec 2)

Movaddec 10
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©OEMA B

H BaBuoAoyia e€&nvta pabntwv evoc Aukeiov ae €va dlaywvioya MabnuoTikwv BpiokeTal
oto Olaotnua [10, 20) kot €xel opadomoinBei o€ mEVTE KAAOEIC ioou MAGTOUC. Mvwpiloupe,

emiong, OTI €€1 paBNTEC €xouv TAPEL PabUO HIKPOTEPO OMO 12, dEKOOKTIW MaBNTEC MIKPOTEPO
ano 14, €€ pabnTeéq MPEYAAUTEPO 1) i00 TOU 18 Kal OEKAOKTW HOBNTEC PeyoAlTEPO N i00 TOU
16.

Bl. Na peTO@EpETe OTO TETPASIO 0AC TOV TOPOKATW  TIVAKO OCUXVOTHTWV  KOTAAANAQ

OUUTIANPWHEVO, BIKOIOAOYWVTOC TIC ATIOVIACEIC OOC.

KevTpIKeG Zuxvotnta T ASPOITTIK] Aezp?slrolllm

KAGoeIg Tipég Kot Zouxvotnta SUXVOTNTa XETIKN

; Vi o Ni 2uxvotnta

Xi fl 0 i FI%
[ y )
[-,-)
[-,-)
[-.20)
>0voAo

Movadeg 12

B2. Na Bpeite N péon Babuoroyia X Twv padntov Kai T diapeco O Twv Paduoloyiwv

TOUC.

Movaddec 8

B3. X10 5% Twv pobntv pe TNV KAADTEpPn Emidoon TPOKEITAl vo d00ei Emaivog. Amd
molov Pabud kol mavw TPEMEL va €XEl YPAWEL KATOIOC MOONTAC Yio va TOPEL EMAIVO;

(©ewpolpe OTI OI MOPOTNPNOEIC KABE KAAGNC €ival OPOIOPOPPO  KOTAVEUNMUEVEC).

Movddec 5
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OEMA T

Eotw Q={-1 0,1 2 } o deiypotikd¢ X0 pog evdg meipapatog txng. Ot MBAVOTNTEG TwV
anmA@v evdexopévawv Tou Q divovtal amd Tn axéon

a
2+1’

P(K) = «

K Q, pea>0

Oewpolpe To evdexdueva A, B tou Q pe

A={xk Q }
B={xk 0 X>U)(k*-4)=0}

. , 5 . , : :
M. No anodeiete ot A = 1 KOl vo Bpeite TI¢ MIBAVOTNTEC TWV OMAWY  EVOEXOUEVWVY

Tou Q.
Movaddec 8

1

. , 6 . :
r2.  No onodeifete 6T P(A):1 ():ll Kol va Bpeite TIC mOAVOTNTEC  TWV

, 1. prB
EVOEXOUEVWV:

[ «a mpayyatomoteital 10 B kot 6x1 1o A»

A: «wa pnv mpayupotomoleital 10 A f va pnv mpayuotonoleital 10 B,

Movaddec 10
3. Oewpolue TN ouvaptnon
f(x) = Lyor Kxes 9471,
3 2 4 K
Kal T0 €VOEXOUEVO 0
E :{ n ouwvdptnon T va sival yvnoiwg av&ovoa }
K Q
Na e€etdoete av 10 evdexopevo E eivar BERaio.
Movadec 7
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OEMA A

Aivetal €uBOypappo Tunua AB pe prikog¢ 100 m. ©gwpolpe
E0WTEPIKO onueio I tou AB TETO10, WOTE TO MAKOC TOU

TuRuato¢ Al va eivar X m.

Al. Kataokevdlovpe 1o TETpAywva AlAZ kot TBOH, 6mwg

@aivetal oto dImAavo oxnua.

i) No omnodeigete O6T1 10 GBpolopa  Twv eufadwv  Twv dV0  TETPAYWVWY, K

guvaptnon Ttou X, €ival

E(x)=2x2 200x +10000, X ‘0, 100)

(wovadec 3)
i) No Bpeite yia mota T 1ou X 10 guPadov E(X) yivetar eadayioto.

(uovddec 5)
Movaddec 8

TN OULVEXElD, yio X= 50, xwpiloupye TO e€vBOypoppo  TUAMO Al oe VvV dl000XIKA
. =
guB0ypaupa tuAuata i, i=1, 2, ..., V pe avtiotoxa pnkn I=hé eV

Av n péon TR Twv unkav Xi, 1=1, 2, ..., vV gival X = 2

S = 0’2 10TE: KOl N TUTIIKN TOU(Q GT[OK)\IOT] ewval

A2. Nao dci&ete o1 v=25
Movaddec 5

A3. Na Bpeite TN peon TP Twv EUROOWY TwWV TETPAYWVWY TOU KOTOOKELAJOVTOl WE

TAEUPEC  TO BIABOXIKA TUAHOTA  ; We avTioTolxa MnKn X, 0TIoV

i i=1 2, .., 25
t
Aivetan 6T S° = 1 t‘ =
\) £ i v

Movddec 6
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A4.  EmAéyoups Tuxoio éva omd Ta Slodoxikd euBlypaupa  tpnuata i, 1=1,2, ., 25

Na Bpeite TNV mBavotTNTa TOU EVOEXOHEVOU

N={
i, 1=1,2, ..., 25 ﬁéTOlo, WOoTe 0 O¢iktng iva €ival TOAAATAdGIo  Tou 3 N

TOAAOTIAGCIO  TOU 4 Movade¢ 6

OAHTIEZ_(yia_tou¢_e&etalopévoud)

1. 210 €€&w@UANO TOUL TETPOdiOL va ypayete TO €EETAlOPEVO MABNUO. ZTO EC0WQPUAAO
MAVW-TAVW VO CUUTANPWOETE  Ta ATOMIKA OTolxeia pobntr. Ztnv opxn Twv
amavInoeEwV  00¢ Vva YPAYPETe TMAVW-TAVW TNV nueEpounvia Kal 10 €€eTOlOUEVO
paBnua. Na pnv  ovtiypayete 1o BEpoTo OTO TETPAOIO KAl va un  ypdayete
mouBeva OTIC OMAVTNOEI O0¢ TO OVOUA Oac.

2.  Nao ypdyete TO OVOUOTEMWVLMO  0AC OTO TOVW HEPOC TWV QWTOAVTIYPAPWY
auéowe MOAIC cag mopadoBolv. Tuxdv onueElwoel oca¢ TAvw ota Béuata dev
Ba  PBabuoioynbBolv 0e Kapia mepintwon. Koata tnv amoxwpnon  oag¢ va
Mapadwaoete padi pe 1o TETPASIO KOl TA QWTOAVTiypaga.

3. No onavtioete 010 TETPAOIO 0a¢ 0 OAO Ta BEpOTA POVO HE MTAE 1) MOVO UE

pHaOpPo OTUAG pE peAAvVL Tou Oev afrvel. MoAOBL emITpENETAl, HOVO av To {NTAEL N

EKQOWVNON, KOl JOVO YIO THVOKEC, dIOYPAUMATO  KAT.

Kabe amavinon EMIOTNUOVIKA TEKUNPIWUEVN €ival amodeKTH.

Alapkela e&€taonc: Tpelg (3) WpeC META TN O1aVOUR TWV QWTOOVTIYPAPWV.

Qpa duvathg amoxwpnong: 18.00

o o1 b~

2AZ EYXOMAZTE KAAH EMITYXIA

TEAOZ MHNYMATOX
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EMANAAHMTIKEZ NMANEAAAAIKEZ
EZETAZEIZ

TeTAPTH TR I BbS! QY ESE AL OMENTF M oHma:

MAGOHMATIKAKAI ZTOIXEIA ZTATIZTIKHZ TENIKHZ

MAIAEIAZ
2YNOAO ZEAIAQN: TEZZEPIZ (4)
OEMA A
Al. o omotodnmote  acuuBifacta petaéd toug evdexdueva Akal B, va amodeiéete ot
P[A oo oOo
P A [P B.
Movadeg 7
A2. Note pia ouvaptnon fue nedio opiopod A Aéyetan ouvexnc;
Movadec 4
A3. Mw¢ opietal 0 ouwvteAeoTC  METAPBOANC N ouvr%sgmc uemB)\%oirbrac TWV
MAPOTNPACEWY  HI0¢ TOCOTIKAG METABANTAC X, av , KOl Twg, av
Movaéec 4
A4, Na Xapakinpioete TIC TMPOTACEI TIOU OKOAoOuBoUV, ypA@OVIOG OTO TETPAdIO OaC,

OimAa 0TO ypAupO TIOL QVTIOTOIXED 0 KOBE mpotacn, TN Aé€n ZwaoTo, av n mpotaon
eival owotn, 1 Aabog, av n mpdtoon eival AavBaagpévn.

f

a) Av ol ouvaptioelg f, g éxouv koo medio oplopol A, TOTE N CULVAPTNON
éxel mavtote medio oplopol 10 A.

B) Av wmia cuvapmon f eival mopaywyion o éva didotnua A kat 1ox0el 0TI
f'[X[10 yia kébe eowtepikd onueio tou A, 10Te N T eivanr yvnoiwe @divovoa
oto A.

y) T ™ OXeTIKy ouxvotnta fI MG TG X, pag petapAntic X,

001 IoxVel OTI

d) H TUmKNA amOKAION S TWV TOPOTNPNOEWY  HIAC TOCOTIKAC METABANTAC X eival
HETPO BEanNC.

g) Eotw A, B gvdexdpeva evog dsiypatikod xwpou Q. To evdexopevo A

mpaypatomoleital  povo otav ta A, B mpaypatonololvtal  ouyXpovwg.

Movadec 10

TEAOZ 1HZ ATIO 4 ZEAIAEZ
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©GEMA B

Aivetat n ouvdptnon  f(X) Jox® OBX 04, X[, tnc omoiog n ypagiky mopdoToon

gpantetal otov Géova XX ato anueio A(-2,0).

B1. Na anodeiéete o1t 0=1 kot =3.
Movddeg 6
B2. Na peAetnoete 1 ouvdptnon fwe mpo¢ tn povotovia Kot to akpdTaTa.
Movadeg 7
B3. Na Bpeite 10 onueio ¢ ypagikne mapdctacng tne f, oto omoio n spantopévn  €xel
TOV EAAXIOTO OUVTEAEOTH dlEbBuvanc.
Movadeg 6
B4. Na vnoAoyioete TO OplO:
i f(x
lim ()
X102 X2
10 5
Movadec 6
OEMA I

Oewpolue €va Otiyya V ouvdpounTwv  MIag €talpeiog Kivntig tnAeQwvioc. Ma tov uriva
Maio, ol xpovol opIAiac (o€ wpeC) TOL E€XOUV XPEWOED 01 cLVOPOUNTEC TOL OEiyMATOC €XOLV
XWPIOTEL 0€ MEVTE KAAOEIC i00L TMAATOUC. OewpPOlUE OTI Ol MAPATNPAOEIC KABE KAdONC eival
OMOIOPOPPO  KATAVEUNMEVEC.

Aivetal ot

(1 H uikpotepn dIGPKEIA XPOVOU OpIAIOC oL TopatnpEnBnke oTo Ogiyya €ival punodev.

(1 To KE&VIPO TNC MEUTTNG KAAong eivan 18.

(1 ZTO KUKAIKO OIAYypOPMa  OXETIKWV OUXVOTATWY, N YwvVio TOU KUKAIKOO TOMPEN TOU
QVTIOTOIXEl OTNV MEUTTN KAGOn 1oo0Ton pe 36°.
N, N N N

g -t 203 g%, 06mov N,N,N kat N eivar o1 aBpoIOTIKEC OULXVOTNTEC TNC
4 9 15 18 1 2 3 4

M.

2.

116, 2n¢, 3n¢ Kot 41¢ KAGong avtioTolya.

No amodei&ete 0TI TO MAATOC C TNC KABE KAAonC eival 4.
Movadec 4

Na peta@épete oTo TETPAdid cag tov Mivaka | ocupmAnpwpévo, aitiodoyovtag Ttnv
amavinon aoac.

TEANOZ 2HZ ATIO 4 ZEAIAEZ
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. KevTpIKEC ZXETIKEC
(;i)‘?boséc) TIHEC OULXVOTNTEQ
PEC Xi fi%
[, )
[ .)
[ . )
[ )
[.)
>0VoAO
MNivakag |
Movadec 10
Mo ta epwtiuata M3 kot 4, divetar 6u %020, £,% 0025, £ %30, f %15 ko
f:% [110.
3. Na Bpeite T0 MOCOOTO TWV OULVOPOUNTWY TOL BEIYPOTOC Ol OTOiol €XOuUV XPEwbEi
TOUAAXIOTOV 3 WPEC Kal AlyoTtepeC omod 10 wpe¢ OpIAIaC.
Movadeg 5
M4,  YmoBétoupe OTI 01 oLVOPOUNTEC TNC €TaIPEiag OIKOIOLVTAL KOBE pAva PEXPL 4 WPEC
dwpedv XpOvo opIAia¢. ‘ETal, mAnpwvouv  POVO yio TO XpOvo OMIAIOC Tou Toug EXEl
XPEWOel emmAéov Twv 4 wpwv. AQOIPoVPE amd To OLiyda TOUG GUVOPOUNTEC TOU
Xpewonkav  Alyotepeg amo 4 wpeC. Na LTOAOYIOETE T PECN TIPN TOU XpOvou (o€
WPEC) TOU TANPWOOV Ol UTIOACITIOl  GUVAPOUNTEG TOL Ogiyyatog Tov prva Maio.
Movadec 6
OEMA A
X
Aiveton tetpaywvo  ABIA mAeupdc 4. Oewpoluye  Ta A K B
E0WTEPIKA onueia K, A, M kat N twv mAevpwv AB, BI, ;
A kait AA avtiotoixa, €101 wote AK=BA =TM= AN = x,
onw¢ @aivetal oto ZxAua |. A
Al. Na omoodeiete o011 T0 €uPadov TtOov KAMN, ¢ N
guvaptnon Tou X, Eivat: 5
E(X)=2(x> 14x +8), X0, 4[]
A M X r
Ixnua |
Movadec 4
A2. Na Bpeite TNV TIPA TOL X yio TNV omoia To euPadov E(X) yivetar eAdxioTo.
Movadec 4

TEANOZ 3HZ ATIO 4 ZEAIAEZ



A3.

o o1 b~

APXH 4HX ZEAIAAY — ENANAAHNOTIKEZ " HMEPHZIQN
Oewpolpe Tc Tpég Y, JE(X ), x 0(0,4), 101 2 3, ..., 19, ét01 wote:
0 Ta X, 101 2 3, ..., 19 eivat dlogopetikd avd 300 PETAEL TOUC.
[ Hpéon iR twv Xi, 101 2, 3, ..., 19  «kai n didueocoe toug sivar iosg pe 2.
1 Hpéon i twv Vi, 1001 2, 3, ..., 19 eivat ion pe 8,02.
a) Na Bpeite T péon Tipn v X*, 101 2, 3, ..., 19.
' (Movddec 6)

B) Na Bpeite v UMK amdkAlon Sx Twv Xi, 1 11 2, 3, ..., 19 ka1 va e&etdoete av 10
delypa Tou¢ Eival OPOIOYEVEC.

1

g DvD 2
H t
1 82 i@ .
Aiveton 6Tt 8% [ DDtZ g ot = t,ifL 2 .., v
V' i v , OOV eivat
]
=

o s O

TAPATNPACEI  MIOC PETOBANTAC.
(Movadec 5)
y) EmiAéyoupe tuxaio pio amd g tpée Xi, 10071 2, 3, ..., 19. Na Bpeite v
moavoTNTa TWV EVOEXOUEVWVY
AC{x,i01 2 3 .., 19 w0 gote xi (14 },
BU{x,i1 23, ..., 19, éwo dote E(x ) [8 Jka

[: «Aev mpaypoToTmoleital  Kavéva and Tta evdexdueva A Kol B».
(Movdodec 6)

Movadec 17

OAHIIEZ (yia touc¢ e&etalopévoug)

>T0 €€WEULAANO TOUL TeTpadiov va ypaYete 10 €€€TOlOMEVO PABNUA. XTO €0WQUAAO
MOVW-TIOVW VO CUUTIANPWOETE  TO ATOUIKG OTOIXEia pabntr). ZTnVv apxn Twv
OMAVTAOEWY  00C Va ypAaWeTe TAVW-TAVW TNV nUeEpopnvia kKal 10 €€ETalOPEVO
padbnua. No pnv avTiypdyete Ta BEpata oTO TETPAOIO KAl va PN ypAWete
mouBevad OTIC aMAVTINOEI O0¢ TO OGVOUA Oac.

Na ypdyete TO OVOUOTEMWVUMO  0OC OTO TMAVW MEPOC TWV QWTOAVTIYPAQWV
auéowg MOAIC cag mapadoBolv. Tuxov onueElwoel oa¢ TAvw ot Béuata  Oev
6a BabuoioynbolLv 0¢ KoOpio mepintwon. Katd tnv amoxwpnon ocag va
napadwaoete  padi ye To TETPALIO KAl TO QWTOAVTIypoQa.

No OomOvTANOETE OTO TETPASIO 00a¢ OE OAA TO BEPATO POVO HE PTAE 1) MOVO UE
pHa0PO OTUAG pe PEAAVE Tou dev ofrvel. MoOAOPI emITpENETAL, MOVO av TO INTdEl N
EKQWVNGN, KOl JOVO yia TIVOKEC, OIOYPAUHPATO KAT.

Kabe amavinon E€MIOTNUOVIKA TEKUNPIWPEVN Eival amodeKTH.

Alapkela e&€taong: TPl (3) WPEC META TN dlAvOUn TWV QWTOAVTIYPAQWV.

Qpa duvatng amoxwpnong: 18.00

SAS EYXOMAZTE KAAH
EMTYXEAOZ MHNYMATOZX

TEANOZ 4HZ ATIO 4 ZEAIAEZ



APXH_1HZ _SEAIAAS
NEO_& MAAAIO_SYSTHMA - I HMEPHZIQN
EMANAAHMTIKES MANEAAAAIKES EZETASEIS
" TAZHSZ HMEPHZIOY FENIKOY AYKEIOY
KAI EMAA (OMAAA B')
MAPASKEYH 10 I0YNIOY 2016
ESETAZOMENO MAOHMA:
MAGOHMATIKA KAI STOIXEIA STATISTIKHE FENIKHE MAIAEIAS
SYNOAO SEAIAQN: TESSEPIZ(4)

OEMA A

Al.

A2.

A3.

A4,

No amodeiete 0TI N mopdywyo¢ NG TAUTOTIKAG ouvaptnong F(X) =X eivai
f'(x) =1, yia k4Be X \ .
Movadec 7

MNoéte pia ouvdptnon f Aéyetal yvnoing av&ovoa og éva diaotnua A Tou Tediov
oplopol 1INC:

Movadec 4
Na opicete 10 €0po¢ R (KOpavanN) €vOC OUVOAOL TOPATNPNOEWV  HIAC TTOCOTIKAC
METABANTNAG.

Movadec 4
Na XOpOKTINPioeTe TIC MPOTACEIC TOUL OKOAOUBOULV, ypd@ovTag OTO TETPASIO OOC,
dimAa oTO ypdupa TOUL OVTIoTOIXEl o0 KABe mpoTacn, TN ALEn ZwoTo, av n
nmpotaon e€ival owaotn, | Adbog, av n npdtacn eival AavBaouévn.

a) O ouvteheotAc peTafoAng CV  eivar ave€aptnto¢ amd TI( MPOVOAOEC
HETPNaNC.

B) Av A, B cival 300 evdexdpyeva evog detypatikod xwopov Q, pe A B,
TOTE Yyl TI¢ mBavotntég Ttoug toxvel P(A) > P(B).

y) H didueocog evog deiypato¢ emnpeddetal Omo TIC OKPAIEC TOPOTNPNOEIC.

d) H mopaywyo¢ piag¢ ouvvaptnong T oto Xo €k@palst TovV puBUO PETAROANC
tou Yy = f(X) w¢ mpog TO X, 6TAV X = Xo.

€) e pia Kavovikf 1N TMEPIMOU  KOVOVIKA KATOVOuR, Tepimou T10 95% Twv
napotnpnoewv  Ppioketal oto didotnua (X —S, X+S), 6mov X eival n
MEON TIUN KOL S €ival N TUTIIKA OMOKAICN TWV TOPOTNPHOEWV.

Movadec 10

TEAOZ_1HZ_ATlO_4 YENIAEX



APXH_2HX_YEAIAAZ
NEO_& MAAAIO_ZYEITHMA_-T " HMEPHZIQN

OEMA B

Aivetat n ouvdptnon f pe wno f(X)= X* +q, x \ a>0.

B1. Avn ypagiky napactacn tng f diépxetal and to onueio A(1,2), va Bpeite 10 O.
Movadec 4
B2. T a =3 va Bpeite tnv €€iowaon tn¢ spoantopévng TNC YPAPIKNAG mapdotaong Tne
ouvaptnone T oto onueio ¢ pe teTunuévn Xo =1.

Movadec 7
B3. Ta o =3 va Bpeite ta akpdtata ¢ ouvaptnong f.
Movadec 6
. f(x)-2
B4. Ta o =3 va umoAoyioete 10 6pto lim (x) L
X-1 X -
Movadec 8

GEMA T

2€ €va KOUTI UTAPXOULV  OQAIpEC, GAAEC KOKKIVOUL KOl GAAEC WTAe Xpwpato¢. Kabe
oQaipa @Epel Evav BETIKO okEpalo aplbuo. To mARBOC TWv O0@AIpWY HE APTIO aplOuo
gival A Kal To TARBOC TwvV CQAIPWV HE TEPITTO aplOuo €ival A+1.

EmiAéyoupe TuXOio pI0 o@Oipa OmMO TO KOUTI KOl 0piloOuUPE TO EVOEXOMEVQ:

A «n ogaipa mou emIAéyoupe €XEl GPTIO APIBUO»
[1: «n ogaipa mou emIAéyoupe €xel TEPITTO OPIOPO»
K: «n ogaipa mou emiAéyoupe €XEl KOKKIVO XPWOHO»
M: «n o@aipa TmOU EMIAEYOULUE £XEL PUTAE XPWMUO».

Aivetal OTl:

26
+ HmBavotnta Ttou evdexopévou [ eivar P(M) = :

51

6
« HmBavotnta Ttou evdexopévou M n Acgivat PMn A) = -

M. o. No onodeiete OTI 0TO KOUTI LTTAPXOUV GLVOAIKA 51 o@aipec (povadec 7).
B. Na amodeiete OTI OTO KOUTI UTTAPYXOULY 6 UTAE OQAipeC pe APTIO apIOUO
(Movaodeg 3).
Movadec 10
U ,
lo P(M), tote
a. vo omodeiete OTI 010 KOuTi mepiExovtal 30 PMAE Kol 21 KOKKIVEC 0QAipEC
(Movaodeg 6)

r2.  AvemmnAéov eival yvwoto ot P(K) =

B. va Bpeite TNV mBAVOTNTA 1N 0QAipa TOU EMIAEYOUPE VO EIVAL UTIAE PE
MEPITTO aplOuo (povdadec 5)

y. va Bpeite tnv miBavoTNTa n o@Oipa TOL EMIAEYOULUE VO €ivol KOKKIVN HE
MEPITTO aplOuo (povadeg 4).
Movadec 15

TEANOZ_2HZ_ATlO_4 YENIAEX



APXH_3HZ_YEAIAAZ
NEO_& MAAAIO_ZYEITHMA_-T " HMEPHZIQN

OEMA A

PwTAOOPE TIC OIKOYEVEIEC MIOC TOAUKOTOIKIOG VO pOC TOUV TOCO TaIdld €Xel n Kabeuld.
O1 anavtroel TOoug @aivovtol OTOV TMOPOKATW TivVOKa:

Al.

A2.

A3.

?o?.?.ﬂ,?,c OlKOtIfVSIEC

Xi '

0 1

1 3

2 1

3 2

4 Vs

X6 1
2YNOAO \Y

Av 1 31dyecoc Tou apiBpol Twv madiv  givarl 0=3, va BPeite TIC SUVATEC TIUEC
TOUL peyébBou¢ V Tou deiypaToC.

Movadec 9

Av vV =12 kol n péon TIPn tou apifuol Twv maldl@v  Eival X 22 , TOTE

a. va Bpeite v 1P Xe (Movadeg 5)

B. VO KOTOOKELOOETE TO OIAYPOUMUO OUXVOTATWV (MOvadeC 2) KOl TO TOADYWVO
guxvotntwv (Povada 1).

Ta dlaypdpuoTa va yivouv HE GTUAG.

Movadec 8

MeTd amdé €va Xpovo &avOopwTACAPE TIC idIEC OIKOYEVEIEC YIla TO TMARBOC TwWv
maldlwv  TNC KaBepldg. H otkoyévela mou dev €ixe maldld amekTnoe Oidupa Kal pio
amd TIC OIKOYEVEIEC TOU €ixe éva maldi améKTNoe Kol OEVTEPO. ZTIC UTIOAOITEG
OIKOYEVEIEC O OplBpOC Twv maldlwyv dev petaBAnOnke. Na Bpeite ™ péon TiPn toUL
apiBuol Twv MAIdIV TOU TPOKOTTEL ONMO TIC VEEC TMOPOTNPNOEIC.

Movadec 8

TEANOZ_3HZ_AlNO_4 YENIAEZ



o O b~

APXH_4HZ _>ENIAAZ
NEO_& MAAAIO_ZYEITHMA_-T " HMEPHZIQN

OAHTIEZ_(yra_tou¢_eg&etalopevoug)

210 €€WQUANO va ypdyete TO €€eTalOPEVO MAONUO. ZTO €0WQUAAOD TAVW-
MAVW VO OCUPTANPWOETE  TO OTOUIKA O0C OTOIXEio. ZTnVv Opxn Twv
ATOVTAOEQV ga¢ va ypdyete TMAVW-TAVW TNV nuUeEpopnvia Kol 1O
e€etalopevo padnua. Na pnv aviiypayete To Bépata oTo TETPASIO KAl va
pun ypaygete mouBevd OTIC aMOVIACEIC oOC TO Gvoud oag.

Na ypaQete TO OVOMOTEMWVUMO 00C OTO MAVW MEPOC TWV QWTOOVTIYPAQWV,
aUEoWC MOAIC cag mapadobouv. Tuxdv onueElwoel o0¢ TAvw oTa BEpata
dev Ba PabuoAoynbolv  oe Kopia mepintwon. Koatd tnv amoxwpnon oagc,
va mapadwoete  pali ge TO TETPAJIO KOl TA QwTOOVTiypa@a.

NO amoavifoeTte OTO TETPASIO 00C O0€ OAO TO BEPato POVO HE PTAE NI MOVO
ME MOUPO OTUAO ME MEAGVI TIOU d&v OfNVEL.

Kd&be amavinon €EMIOCTNUOVIKA TEKUNPIWUEVN €ivol amodeKTH.

Alapkela e€€taonc: TPEIC (3) WPEC META TN O1AVOUN TWV QWTOAVTIYPAQPWV.
Xpbévog duvatig amoxwpnong: 18.30

2AZ EYXOMAZTE KAAH EMITYXIA

TEAOZ MHNYMATOZ

TENOZ_4HZ_AlNO_4 YENIAEZ



APXH 1HX ZEAIAAZ " HMEPHZIQN & A" EZMEPINQN

EMANAAHMTIKEZ MANEANAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY KAI A" TA=ZHXZ EZMEPINOY TENIKOY

AYKEIOY
ZARBRTR ZONENG MRS 2L

MAOHMATIKA KAI ZTOIXEIA ZTATIZTIKHZ TENIKHZ
MAIAEIAZ

>YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

Al.

A2.

A3.

A4,

Na amodeiete o611 n mapdywyo¢ Tn¢ otabepri¢ ouvvaptnong f(x) e, X LI
givar fl(x) 0O, yia kébe X[
Movadeg 7

No 3¢oete TOV 0pIoh6 NG dlapéaou (0) evdg deiypatog V mopatnproswy.
Movadeg 4

MNoéte Aépe ot pia ouvvaptnon T eival mapaywyioyn o éva onueio Xo TOUL

mediov oplopol 1NC;
Movadeg 4

Na xapoKtnpioete TIC MPOTACEIC TOUL OKOAOULBOUV, YpPAPOVTINC OTO TETPASIO O
dimAa O0TO ypAupO TOU OVTIOTOIXED o€ KABE mpotaon, TN AEEN ZwaoTo, av n
npotacn eival owotr, { AdBog, av n npdtacn eival AavBaopévn.

a) loyoel ot [ X@DD , yla kafe X [
X
B) To ebpoc¢, n OlaKOPAVAON KOl N TUTIKI OTOKAION TV TIMWV HIa¢ METABANTAC
gival peTpa dlaomopac.

y) T dvo omotodnmote  evdexdueva A, B evdg detypatikod xopou Q 1ox0el
6 P(A CB) OP(A)IP(B).

0) 'Eva deiypya TIHwv plag PETAPBANTAC AEYETAL OMOIOYEVEC, OV O OUVTEAEDTIC
petapoAng (CV) dev &emepva 1o 10%.

g) ALo svdexopsva A, B evdg detypotikod xwpou Q Aéyovtar acuuBifacta
6tav ADBOO.

Movadeg 10

TEAOZ 1HZ ATIO 4 ZEAIAEZ



APXH 2HX ZEAIAAZ " HMEPHZIQN & A" EZMEPINQN

OEMA B

ATO TOUuC HOBNTEC €vOC OoXoAciov TO 50% GCUPPETEXEL OTNV OUGdO TOu TMOdOCQAipov, TO
55% 0&V OUMMETEXEL OTNV OMAdO UMOOKET KOl TO 25% OUPMPETEXEL Kal oTIC 000
Tapomavw opadeC. EmAéyoupe tuxaia évav padnti. Na Bpeite tnv mbavotnta:

B1. O pobntig¢ va CUPMPETEXEL OTNV OPAdA TOU PTACKET.

Movddec 6
B2. O pabntng¢ va punv GUPUETEXEL 0€ Kapia amd Ti¢ dV0 OMAdEC.
Movadeg 9
B3. O pobntA¢ vo CUPPETEXEL 0€ POVO dia amd TI¢ dV0 OPADEC.
Movadeg 10
OEMA T
X
Aivetat n ouvapton  f(x)0 L X [
X
’ ’ I' 2
1. No Bpeite 1o O0plo le1 f(X) 1
X1 ,
Movadec 6
2. No Bpeite ta akpotata tn¢ ouvvaptnong f.
Movadeg 7

3. Na Bpeite v e€&iowon TN¢ €@aAMToPeEVNC TNC YPOQIKAC mapdotaong  Tng
ouvaptnone foto onueio A[]2,f []2
(1] Movadec 6

4. Na Bpeite 10 onueio NG ypa@iki¢ mapdotoone tng ouvvaptnone f, ota omoia o
ouvteAeoTn¢ O1e0Buvong NG eQantopuevne tooltal pe 1.

Movadeg 6

TEANOZ 2HZ ATIO 4 ZEAIAEZ



APXH 3HX ZEAIAAZ " HMEPHZIQN & A" EZMEPINQN

OEMA A

210 TMAPOKAT® OXNMO @aiVETAl TO IOTOYPAUUO CUXVOTATWYV  yia Tou¢ Babuolg Twv
paBntwv €voc oxoAsiov A ge €va dlaywviopga Mabnuatikwv.

V3

10

0 10 12 14 16 18 20
BaBuoAoyia

Aivetal 0TI n OXeTIKA ouxvotnta emi TOIC €KATO TNG TPAOTNG KAdone (% [[oobton pe 10.

(©ewpnote OTI 01 MOPOTNPNOEIC KABE KAGONC E€ival OUOIOPOPPO  KATOVEUNMUEVEC HET
oTnv KAdan).

Al.

A2.

A3.

A4,

Na amodeiete OT1 0 MARBOC Twv MOOBNTWV TOU CUMPMPETEIXaV OTO OlaywVIoU
eivar v [150 KOl OTL n ouxvotnTa Tng TPitng KAAong Eival V. 120
3

Movadeg 4
Na umoAoyicete 1Tn MEON TIPN Xa KOl TN dlakvpovaon S/f Twv BaBuwv  TwV

pgaBntwv TOU CUMMETEIXaV OTO dloyWVIoUA.
Movadeg 8

Na umoloyiocete 1Tn péon TR Twv BoBuwv Twv PABNTWV TOU GCUUHETEIXAYV OTO
dlaywviopo Kol o Babuog toug ATav TouAdaxiotov 12.

Movadeg 7

Ot Babuoi Twv pobNTOV 010 dlOyWVIOUWO Twv MaBnuatikov €voc oxoAgiov B
opadomnoIndnkav  oTIC id1eC akpIBWC KAACEI(, OMWC KOl OUTEC TOU oXoAegiov A. H
ouxVOTNTa KOBe KAGONC TOL OXOAciou B Ppebnke TpIMAdoIa amd Tn ouxvotntd
NG avTiotolxng KAdong tou oxoAciou A. Na umoAoyicete Tn péon TIUR X KOl TN
dtakOpavan 552 TV Babuwv Twv pobnTwv TOU CUPPETEIXav O0TO dlaywvicua
MobnuaTikwv Tou oXoAgiov B.

Movadeg 6

TEANOZ 3HZ ATIO 4 ZEAIAEZ
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APXH 4HX ZEAIAAZ " HMEPHZIQN & A" EZMEPINQN

OAHIIEZ (yia toug e&etalopEvouc)

210 €£W@UANO  TOUL TETPOdiov va ypdyete TO €€ETO(OPEVO HOBNUA. ZTO E0W@PUANO
MAVW-TIOVW VO CUPTIANPWOETE  TO ATOMIKA 0a¢ OTOIXEiO. TV apx TWv OmOVIACEWY
oac va ypdyete mAVw-TAvew TNV nuEpoUnvia Kol to €€etalOpevo  padnua. No pnv
QVTIYPAYETE  TO B€PaTa OTO TETPASIO KOL VO PN YPAWETE TOUBEVA OTIC OTOVTNOEI( OOC
10 dvoud oac.

NO ypAWETE TO OVOUATEMWVUMO  O0C OTO TAVW HEPOC TWV QWTOAVTIYPAQWY  OUECWC
MOAIC o0C TmaopadoBolv.  Tuxov onuelwoel  oco¢ TAvw  ota  Bépata  dev  Ba
BaBuoAoynbolv  oe Kapio mepimtwon. Katd tnv amoxwpnor] oog Vo Tapadwoete  padi
ME TO TETPAJIO KOI TA QWTOAVTiypo@a.

No anavtioete OTO TETPAOIO 00C Of OAO TG BEUOTO POVO HE PTAE 1) MOVO HE UaLPO
OTUAO PE PEAQVL TIOU dgv OPRVEL.

KdBe omavinon EMIOTNPOVIKA TEKUNPIWMKEVN Eival OMOSEKTH).

AlGpKelo eEETOONC: TPEIC (3) WPEC PETA TN OIOVOUN TWV QWTOOVTIYPAPWV.

Xpovoc¢ duvatri¢ anoxwpnong:  17:00

2A> EYXOMAZTE KAAH

EMTYXIA
TEAOZ MHNYMATOZ

TEANOZ 4HZ ATIO 4 ZEAIAEZ



APYXYH 1HY SEAIAAY

APXH_1HZ SEAIAAL
NEO_ZYZTHMA_ " HMEPHZIQN

EMNANAAHMNTIKEZ TIANEAAAAIKEZ E=ETAZEIZ
HMEPHZIQN EMNAITEAMATIKQN AYKEIQN
MAPAZKEYH 24 IOYNIOY 2016
EZETAZOMENO MAOGHMA: MAOGHMATIKA (AATEBPA)

>YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A
Al. Av T mapaywyiowun ouvvdaptnon ¢’ éva olbvoAo A, vad

A2,

A3.

anodeifete ot (c f(x)) =c f(x), omov ¢ \ x A,
Movdadec 10

Mote pia ouvaptnon f Aéyetal yvnoiwg av&ovoa o€ éva
dtdotnua A tou mediov opiopol TNC.
Movadadec 5

No xopoKtnpiocete TI¢ TPOTACEIC TOUL  AKOAoOLBOLV,
ypa@ovta¢ o010 TETPASIO oag, OimAa OTO ypappa TOU
avTiotolxei o€ kabe mpotaon, 1N A€EN ZwoTod, AV N
nmpotaon e€ival ocwoth f{ TN AEEN AdbBo¢, av n mpdtoon
givar AavBacopévn.

a) ‘Eva deiypa Tigwv  glog  PeTaBAntic 6o gival
OMOIOYEVEC, €AV O OULVTEAEOTNC METABOANC &emepvd TO
10%.

(Mov. 2)

B) XZe& pio KOVOVIKI 1 TMEPIMOU KAVOVIKI) KOTOVOWR OTO
draotnua (x—2s,x+2s) Bpioketat 10 99,7% mepinou
TWV TAPOTNPAOEWY, OTMOU X N MEOn TIYH KOl S 1

TUTIIKI] OTIOKALDN.
(Mov. 2)

y) Av f kal g gival mopaywyicipeg ouvvaptioelg, TOTE yia
TNV mapdywyo Tng¢ ocvvBetng ocuvvdaptnong f(g(x)) 1oxvel:

I —

(f(a(x))) f(a(x)) g9(x) (Mov. 2)
d) H odiduecog (0) €voc deiyyato¢ Vv TOPOTNPNOEWY
EMNPEAEENOS DHIOAMKPGIEE ATIHIOTNPNOEIC.

TEANAOZ 1HZ AMNO 4 EANIAEZ

(Mov. 2)



ADYH 2HY SEAIAAY

APXH_2HZ SEAIAAL
NEO_ZYZTHMA_ " HMEPHZIQN

ViIi=y - v

e) (x) ( 1 x,oémov v QUOIKOC aplBuoc. (Mov. 2)
Movdadec 10

OEMA B
Entd dtadoxikoi mepittoi apiBuoi €xouv dlapeco 13.

B1. Na anodeiéete OTI o1 apibuoi oavtoi eival ot:

B2.

B3.

B4.

7,9,11, 13, 15, 17, 19.
Movadadec 5
No UTTOAOYIOETE TN PEON TIPA X TWV TAPATIAV® OPIBPWV.
Movadadec 5

No UTOAOYIiOETE TNV TUTIKA ATOKAICN S TWV TAPATAVW
aplopwy.

Movadadec 7

Av TpocbBécouvpe o0e KoBévav aAmd TOULG TAPATAVW
aptbpyol¢ TOV OplBpud 3, vo PpebBei 0 ouvvteEAEOTAC
HETABOANC CV TwVv VEWVY aplBuwv mou Ba mpokOYouv.

OEMA T

Movadadec 8
Ajvetar n ouvaptnon f:\ -\ pe tonO:
f(x) = 1x:”—x2—3x— 4
3
1. Na Bpeite tic fi(x) kar f'(x).
Movdadec 6
) . ] I + n +
2. Na Bpeite 10: Ix”f‘lf(x) f(x) 4
TEAQ2 2H2 AMO 5 2EAIAES )
- X r Movadec 7

TEANOZ 2HZ AlMNO 4 EANIAEZ



APYH 2HY SFAIAAY

APXH_3HZ_SEAIAAL
NEO_ZYZTHMA_ " HMEPHZIQN

3. No PBpeite oe molo onueio NG YPAQPIKAG TopAaotacng 1ng
ouvaptnong f, n €pantopévn TNC €ivol TAPAAANAN oTNV
evbeia y=-4x +16.

Movdadec 6

4. Noa Bpeite tnv €€icwon TNC €QAMTOMEVNG TNC YPAQIKNAC
noapactoon¢ tN¢ ouvvdaptnong f oto X, =1.
Movdadec 6

OEMA A
Ajvetar n ouvaptnon f:\' -\ pe toOMO:
f)=x‘+ox+B, g g \
Al. No umoAoyioete TIC TIMEC TWV A (pov. 6) Kot B (pov. 2) av

f(-1+h) - (=D _,

f(0)=2019 kal Ihim0
Movadadec 8

A2. T a=4 kot B=2019, va peAetioete tn ouvvaptnon f g

mPOC TN MovoTtovia Kol vo Bpeite To akpOTaTO TNC.
Movdadec 12

A3. Na amodeifete 0Tl X' +4x > -3 yia KGBe x \ .
Movadadec 5

TEAOZ 3HZ AMO 5 SEAIAES
TEANOZ 3HZ AMNO 4 EANAIAEZ




o1

ADYH AHY SEAIAAY

APXH_4HZ _SEAIAAL
NEO_ZYZTHMA_ " HMEPHZIQN

OAHTIEX TIA TOYXZ EZETAZOMENOYZ

2T0 TETPAdI0O va YypAYete POVO TA TIPOKATOPKTIKA  (nUEpounvia,
e€etadopevo  pabnuoa).  Na__unv__avaypdgete  ta Bépoata OTO
TETPADIO.

No ypAYeTeE TO OVOUOTEMWVUUO  00C OTO TAVW  PEPOC  TWV
QWTOAVTIYPAPWY  OPECWC MOAIC o0 TAPd0Bolv. Aev_EMITPETETAL
VO_YPAWETE KAUIG OAAN onueiworn. Katd tnv omoxwpnor) oog va
MAPAdWOETE Padi pe TO TETPAdIO KOl TO QWTOOVTiypoQa.

No onavtioete oTo_TETPAdIO_0dC G€ OAA TA BEUOTA, HOVO UE UTIAE 1)
MOUPO OTUAG ave&itnAng peAdvnc.

KdBe amdvtnon €EmoTNUOVIKA TEKUNPIWUEVN €ivol OMOJEKTH.
Alopkela  e&€taong:  TpeIC  (3) wWpPEC METG TN dlavopn  TWv
PWTOAVTIYPAPWV.

Qpa duvatig anoxwpnone: 18.30

KAAH ENMITYXIA

TEAOZ MHNYMATO2

TEAOZ 4HZ AMO 5 SEAIAES
TEANOZ 4HZ AlMNO 4 EANIAEZ




APYH BHY SFAIAAY

APXH_1HZ SEAIAAL
NANAIO_XYEZTHMA_I"_ HMEPHZIQN

EMANAAHMTIKES TMANEAAAAIKES EZETAZEIS
HMEPHZIQN KAI ESZMEPINQN EMAITEAMATIKQN AYKEIQN
(OMAAA A)

KALMAGHMATQN _EIAIKOTHTAS
ENATTEAMATIKQN AYKEIQN (OMAAA B')
NAPASKEYH 24 TOYNIOY 2016
EZEETAZOMENO MAGOHMA: MAOHMATIKA |

HMEPHZIA
SYNOAO ZEAIAQN: TEZZEPIZ (4)

OQEMA A

Al. Moéte pia ouvaptnon f Aéyetal mopoywyiolyn o€ €va
ONUEIO Xo TOUL TeEdiov oplopoL TNC.

Movdadec 6

A2. Na Yapaktnpioete TI( TPOTACEIC TOUL OKOAouBoULv,
ypa@ovta¢ oto TETPAdId ococ¢, dimAa 01O ypAPPO TOU
avTIoTOIXel o€ KABe mpotacn, ™ A&EN ZwoTo, av N
mpoetTaon €ival owot [ TN AéEN AdBo¢, av n mpotaon
givar AavBacopévn.

a) CV:;( , OTOL X n MEon TIYN, S N TUTIKN ATOKALON

Kat CV o GUVTE)\T,GTr']f |uimBo)\r']c eVOC Oeiypatog

TOPOTNPHOEWV.
(Mov. 2)
B) Av limf(x)=a T0Te jim f(x) = A
0 1 (Mov. 2)

y) Av pia ovvaptnon f e€ival ouvvexne oe €va onueEio xo

Tou Tmediov oplopgol  TNn¢, TOTE Ba  egival  Kal
mopoywyiciyn oTo onueio avtd.

(Mov. 2)

d) (cf)'(x) ¢ f(x), omov c otaBepd kot f mapaywyioiun
ouvépTIon. =

(Mov. 2)

TEAOZ 5HZ AMO 5 SEAIAES
TEANAOZ 1HZ AMNO 4 EANIAEZ




APYXYH RHY SEFAIAAY

APXH_2HZ SEAIAAL
NANAIO_XYEZTHMA_I"_ HMEPHZIQN

a

£ I =
“f(x)dx 0, émouv f ouvexAg ouvaptnaon

(Mov. 2)
Movdadec 10
A3. NO JETAQEPETE OTO TETPASIO  0OC TIC TOPOKATW
1I00TNTEC OWOTA CUUTIANPWUEVEC.
a) H mapdayovca 1tn¢ f(x)=nux givar n F(x) =...
(Mov. 3)
B) Av f(x)=x% a ¥,x>0 tote f(x) =.
(Mov. 3)
B
Y) J'cdx =.., OTIOL C oTaBepa
(Mov. 3)
Movadec 9
©EMA B
Ot PaBuoi evo¢ pobBNTR 0€ OKIw MpabAuata €ival ol
MOPOKATW:
11, 16+a, 14, 10, 15, 2a+10, 17, 18
B1. No umoAoyicete TO O av n Wéon TIYN Twv BabuoAoyiwv
TOUL pabnth eival 15.
Movaddec 7
B2. MNa oa=3 vo uvmnoAoyicete 1N  dlapgeco  (0) TWV
TOPOTNPHOEWV.
Movaddec 5
B3. INa a=3 va UMOAOYIOETE TNV TUTIKAR AamOKAlon (S).
Movaddec 8
B4. lNa o=3 va ULTOAOYiCETE TOV GOUVTIEAEOTH METAPBOANC

(CV).
Movaddec 5

TEAOZ 6HZ AMO 5 SEAIAES
TEANOZ 2HZ AlMNO 4 EANIAEZ




APYXYH 7HY SEAIAAY

APXH_3HZ_SEAIAAL
NANAIO_XYEZTHMA_I"_ HMEPHZIQN

OEMA T
Ajvetar n ouvvéptnon f:\ -\ pe T0TO:
s 2 +
X 24x 3’ « >3
X =9
a
f(x)= o, x=3
(x) 3+ X
B+eX3, x<3

1. Noa Bpeite 10 XI[r731+f(x).

Movdadec 10
2. Na Bpeite 10 Xllrg_f(x).

Movadadec 7

3. Na Bpeite TI¢ TIMEC TWV o, B \ €101 woTeE N ouvdptnon
f va €ival oguvexnc oto xo =3.

Movdadec 8
OEMA A
Ajvetar n ouvvéptnon f:\ -\ pe TOTO:
f(x)=(x*+3)(x - 3)
Al. Na amodeiete oti: f(x) =3(x -1)°
Movadadec 7
A2. NO PEAETAOETE TN ouvgprno{f W¢ MPOC Tn povoTtovia.
Movadadec 5
A3. Na ouykpivete TI¢ Tipeg f( 2), f( 3).
Movaddec 5

TEAOZ 7HZ AMO 5 SEAIAES
TEANOZ 3HZ AMNO 4 EANAIAEZ




APYH QHY SFAIAAY

APXH_4HZ _SEAIAAL
NANAIO_XYEZTHMA_I"_ HMEPHZIQN

Ad. Av g(X) =3x?-6x+3, va umoAoyicete TO EPPadOV TOU

o B

XWwPIioL TOU TEPIKAEIETOL QMO TN ypo@IKR mopdotaon
N¢ g, Tov aova XX Kal TIC svBeiec pe e€lowoel¢ x=0

Kot X=1.
Movdadec 8

OAHIIEXZ TIA TOYZ EZETAZOMENOYZ
>T0 TETPAdIO VO YPAYETE POVO TO TPOKOTAPKTIKA  (nueEpounvia,
e€etadOpevo  pdaonua).  No_pnv__oviiypagete  ta Béuata  oTo
TETPADIO.
No ypAYeTeE TO OVOUOTEMWVULO 0dC OTO0 TOVW HEPOC TWV
PWTOAVTIYPAPWV OMECWC  MOAIC  oa¢  mopadobolv. Aev
EMITPEMETOL__ VO__YPAYETE  Kapld AAAn  onueiwon. Kotd tnv
AMmOXWENar oa¢ va TapadWoeTe Hodi PE TO TETPAdIO KOl T
PWTOOVTIyPaQO.
No OomovIACETE OTO_TETPASIO__00C O€ OAO TO OEuata, PHOVO WE
MTIAE 1 HOOPO OTUAG aVe&itnANG MEAAVNC.
KdBe amavinon €EMOTNUOVIKA TEKUNPIWPEVN €ival aTOdEKTH.
Aldpkelo  €&€toonc: TPEIC (3) WPEC MPETA TN Olovoun  TWv
PWTOOVTIYPAPWV.
Qpa duvatr¢ amoxwpnong: 18.30

KAAH EMITYXIA

TEAOZ MHNYMATO2

TEAOZ 8HZ AMO 5 SEAIAES
TEANOZ 4HZ AlMNO 4 EANIAEZ




ADPYH QHY SFAIAAY

APXH_1HZ _>EAIAAZ

" TA=ZHZ_HMEPHZIQN_& A" TA=HZ_EZNMEPINQN

EMNANAAHMNTIKEZ TIANEAAAAIKEZ E=ETAZEIZ

HMEPHZIQN KAI EXZMNEPINQN EMNMATTEAMATIKQN AYKEIQN

TETAPTH 20 ZEMNTEMBPIOY 2017

E=Z=ETAZOMENO MAOGOHMA:
MAOGHMATIKA (AATEBPA)

SYNOAO ZEAIAQN: TEXZEPIZ (4)

OEMA A — — —

Al. Eoto t,t,...

A2.

A3.

A4,

t, ol TapaTNPROEI(  MPIAC TOOOTIKAC

METOBANTAC X €vd¢ deiypatog peyEBoOLC V TTOL €XOUV MPEON
Ty X. Xxnuatidovpe TIG dla@opEc t - X, t, —X,.. .t —X.
No amnodeiéete OTI 0 aplBuUNTIKOC HECOC TWV dlAPOPWY
AUTWV €ival (0oC PE Pndév.

Movaddec 7

Mote Mo ovvdaptnon f pe medio opltopyov A Aéyetal
oLVEXNC.
Movdadec 4

‘Eotw pia ovvdaptnon f pe medio opiopyolv A . Mote AEuE
0Tt n ouvvdaptnon f mopouvolddel  TOMIKO HEYIOTO OTO
X0 A.

Movadadec 4

Na Yopaktnpiocete TIC TPOTACEIC TOUL OKOAouBoLVv,
ypdeovta¢ oTo TETPAdIO o0dg, OimAa OTO YypAPHPO TOU
avTiotolxei o€ kaBe mpotacn, 1NN AéEN Zwotod, OV N
nmpotaon eival owot N tn AEEN AdGbBoc¢, av n mpdtoon
givar AavBaopévn.

a) Av umdpxel TO Xlim f(x) kot eivar ico pe A \ , TOTE

lim (f(x)) =A", éno{ﬁv QYOTKOC apIOuOC.

X - Xo
B) Mo kaBe x>0 1ox0er ( x) = 1
X
TEAOS 9H3 AMO 5 SEAIAES

TEANAOZ 1HZ AMNO 4 EANIAEZ




APYXH 10NHY SEAIAAY

APXH_2HZ SEAIAAL
" TAZHZ_HMEPHZIQN_& A" TA=HX_EZMNEPINQN

y) Z€ IO KOVOVIKA N TMEPIMOU KOVOVIKN KOTOVOUR OTO
dtaotnua (X -—s,X +s) Ppioketar 10 95% mepinov TwV

MOPOTNPROEWY, OTOU X 1 MEON TIYN KAl S N TUTIKN
amoKALON.

d) Mia ouvvdaptnon f Aéyetal yvnoiwg¢ avéovoa e Eva
dtdotnua A Tou mediov oplopgol  TNG, OTAV  YId
omotadnmote  onueia X, ,X, A pe X, <X, IOXVEL

f(x)>F(X,).

€) H oxetukn ouvxvotnta f tn¢ Tpng X; divetar amod Tov

|
r V' 14 14 r
wmno fi="', 6mov v, n ouxvoTNTa TNG TIPAG X; KOl V TO
Y

MEyeboC Tou deiypatocC.
Movdadec 10

©EMA B
Ol PéyloTeC BepuoKpaoie¢ ae 6 MOAEIC PIO NUEPO TOU XEIMWVO
givat:

7, 8,10, 5, 11, 7

B1l. Mo TI¢ mapatnprioell OUTEC, VO UTIOAOYIOETE:
a. Tn Jéon Tiun X (Mov. 3)
B. tn d1Gpeco & (Mov. 3)
y. TN dtokOpavan s? (pov. 5)
Movaddec 11
B2. Na amodeifete oOT1  TO  d€iyyo  Twv  TMOPOATAV®
TOPOTNPHOEWY OEV €ival OUOIOYEVEC.
Movaddec 5
B3. No Bpeite Tov PHIKPOTEPO BETIKO OpIlOBPOG TOV OMOi0 TPEMEL
va TpocBécovpe o€ KaBepld  Omo  TIC TMOPATAVW
MOPOTNPAOEIC, WOTE TO deiypya mou Ba mpokOYel va €ival
OMOI0YEVEC.
Movadadec 9

TEAOZ 10HZ AMO 5
TEANOZ 2HZ AlMNO 4 EANIAEZ




APYXH 11HY SEAIAAY

APXH_3HZ_>EAIAAZ

" TA=ZHZ_HMEPHZIQN_& A" TA=HZ_EZNMEPINQN

OEMA T
Ajvetar n ouvvéptnon f:\' -\ pe tomo:

1.

[2.

3.

OEMA A

Al.

A2.

f(X)=x3—Kkx+2, K \.
Na vumoAoyicete tnv TIPnR TOoU K \  ®©OTE N ypaQIKN
noapdotacn tN¢ ovvaptnon¢ f voa Ttépver tov dafova X'X

OTO ONUEIO PE TETUNUEVIT 1.
Movdadec 5

Mo K=3 va Bpeite 1o lim fz(x) :
x-1 x° -1
Movdadec 10
Mo K=3 va Bpeite tnv €€iowon tNC €QamTOpéEVNC TNC
ypa@IkNC Tmapdotaong Tn¢ ouvvaptnon¢ f oto onueio

M(2,f(2)) .

Movdadec 10
Aivetal n ocuvdptnon f pe tomo:
X 3
f(x) = +
) X2+4 4
Na Bpeite 10 medio optopou A tn¢ cuvaptnong f.
Movaddec 3
I4 r r _ 4_X2
Na amodeiéete ot f(x) = :
(Xz +4)2
Movaddec 5

A3.

A4,

Na peAetioete tn ouvdaptnon f ¢ mpo¢ 1™ povotovia
Kal va Bpeite ta TomiKA TNG akpdtaTa.
Movaddec 8

Av ot Tipyéc  f(-1), (1), f(0,25), f(-0,5), f(0) eival

MOPATNPAOEIC HlaC METOPBANTAC X, TOTE va TIC dIOTAEETE
Katd oav&ovoa oelpd (Pov. 5) Kol vo UTOAOYIOETE TO

e0POC TOULEARY GHAY-AoKgL Tn 61dpeco Toug (d) (pov. 2).
Movadadec 9
TEANOZ 3HZ AMNO 4 EANAIAEZ



ol

APYXH 12HY SEAIAAY

APXH_4HZ _>EANIAAZ

" TA=ZHZ_HMEPHZIQN_& A" TA=HZ_EZNMEPINQN

OAHIIEX TIA TOYXZ EZETAZOMENOYZ

2T0 TETPAdIO va YypAYETE MOVOV TO TPOKATUAPKTIKA
(nuepopnvia, e&etalopyevo padbnua). Na pnv avtiypayete
T0 Bépata oto TETPAdIO.

No ypaQete TO OVOUOTEMWVUUO 0C0C OTO TMAVW MEPOC TWV
PWTOAVTIYPAQ®WY, AaPECWC MOAIC oda¢ TapadoBolv. Aegv
ETITPETETOL__ Va_YpAYPETE KOuld GAAN onueiwon. Katd tnv
amoXwpenor oo¢ vo mopodwoete Mpali YeE TO TETPAJIO KOl
T0 QWTOOVTiypO@a.

No omovifnoete oto TeETPAdIid oa¢ o€ OAao 1o BEépata,
MOVOV HE UTAE 1 MOVOV HE MpaUOPO OTUAG ave&itnAng
MEAAVNC.

KdBe tekunplwpévn amdvtnon €ival amodeKTN.

AGpkela €&€taong: TPEIC (3) WPEC META TN OlOVOUN Twv
PWTOAVTIYPAQWV.

Qpa duvatr¢ amoxwpnonc: 17.00

KAAH ENMITYXIA

TEAOZ MHNYMATO2

TEAOZ 12H> AMO 5
TEANOZ 4HZ AlMNO 4 EANIAEZ



APYH 12HY SEAIAAY

APXH_1HZ _>EAIAAZ

" TA=HZ_HMEPHZIQN_& A" TA=HX_EZMNEPINQN
ENMANAAHMTIKES MANEAAAAIKES EZETAZEIS
HMEPHZIQN & EZMEPINQN EMATTEAMATIKQN AYKEIQN

MEMITH 20 EMNTEMBPIOY 2018

E=Z=ETAZOMENO MAOGHMA:
MAOGHMATIKA (AATEBPA)

SYNOAO ZEAIAQN: NMENTE (5)

OEMA A
Al. Av n f eival pia mapaywyiolyn ouvvaptnon o€ €va
oOvoAo A, va amodeiéete OTIL:

( ) =¢ f'(x), 6mou ¢
¢ 1(x) Movdadec 10
, , , XA
A2. Na dwoete TOV 0pIoPO NG dtapeocou () evog deiypotog Vv
mopOTNPROEWY OTOV 0 V €ival apTiog¢ aplBuoc.
Movadadec 5

A3. NO XOpOKTnpioete TIC TPOTACEIC TOUL OKOAoLBOULV,
ypdgovta¢ oTo TETPAdIO o0d¢, OimMAa OTO YypPAPPO TOUL
avTiotolXei o€ KaABe Tmpotacn, 1NN AéEN Zwotod, OV N
nmpotaon e€ival ocwaotn, N ™ A&EN Adabog, av n mpotaon
givar AavBaopévn.

a. AV X €ival TIun pilo¢ moooTIKAG MeTaBAnTAC X, TOTE N
abpoloTiky  oXeTIkA ouvyxvotnta K ekepdlel  TO
MOOOOTO TWV TOPOTNPHOEWV TOUL €ival HPEYAAVUTEPEC
NG TIUNC Xi.

B. H taxutnta UL(t) evog KivntoL ToOU KIVEITAlL €uBLOYpappa

Kal n 6€an tou otov G&ova Kivnong Tou ek@paleTal amo
™ ouvdaptnon Xx=Tf(t) 6a eival, tn xpovikn otiyun lo,

U(t)=1'(%).

TEAOZ 13H2 AMO 5
TEAOZ 1HZ AMNO 5 ZEAIAEZ




APYXH 1AHY SEAIAAY

APXH_2HZ SEAIAAL
" TA=HZ_HMEPHZIQN_& A" TA=HX_EZMNEPINQN

y. 210 IOTOYpPAU U OLXVOTATWV OUOdOTIOINUEVWV
de00PEVWY, TO EUPAdOV TOUL Xwpiov mou opiletorl amd
TO TOAUYWVO OUXVOTATWV Kol Tov optlovtio da&ova
gival ioo pe 1o péyebog tou deiypatoc.

d. Av o1l ouvaptnioelg f,g eival mapaywyiolyeg o€ éva
olbvoAo A, TOTE:

( ) = -
f(x) gx) T (x)ax) f(x) g(x) ,
€. H odwakopavon  ekppadetal  Pe  TIC (01EC HOVADEC

METPNONC ME TIC OTOieC eKQEPALOVTOL Ol TAPATNPNOEIC.

Movdadec 10
©OEMA B
O xpovog o€ Aemtd mou Xpetdotnkav 20 vmoynelol yia vo
AmavIfoouvV  O€ |Pia  EPWTNON| QOAIVETOL OTOV TAPAKATW®
mivaka:
, Ap1Bpac 2 XETIKN
Xpovoq 0 oo Lo en fre s S vuAT
')\ST[T:'X UH.Ul.|Jl|L|Jl \% LUAVU Ul T(X
[0,2 1
[2.4) 7
[4,6) 4
[6.8)
[8,10) 1
SYNOAA 20 100

B1l. No METAQEPETE TOV TMOPOATMAVW TivaoKa OTO TETPAdIO Oa¢
KAl VO OUUTIANPWOETE TO KEVA, a@OL ULTOAOYIioETE TIC
avTioTolXeC TIMEC.

Movdadec 6

B2. Na Ppeite tn péon Ty X TOU XPOVOUL TOU XPELAOTNKAV
ol LTTOYWN@ENOY I4NE ATONE)C0UV  OTNV EPWTNON.

Movadadec 5
TEANOZ 2HZ AlMNO 5 ZEAIAEZ




APYH 1RHY SEFAIAAY

APXH_3HZ_SEAIAAL
" TA=HZ_HMEPHZIQN_& A" TA=HX_EZMNEPINQN

B3. Molo €ival TO TMOOOOTO TwV PABNTWYV TOL XPEIACTNKOV
TOUAQXIOTOV TEOOEPU AEMTA yid va dATAVTIAOOLY  OTNnV
epwINON;

Movdadec 5

B4. Na oXedlAOETE TO IOTOYPAPUO KAl TO TOAUYWVO TWV
OXETIKQV oLXVOTATwY emi tol¢ ekatd ( fi%).

Movdadec 6

B5. Na vumoAoyicete Tt0 epfaddv TOL Ywpiov Tmouv opiletal

and TO TOAOYWVO TwV OXETIKWV CGUXVOTATWVY €T TOIC
ekatd ( fi% ) kat tov optlévtio d&ova.

Movadadec 3
OEMA T
Aivetar n ouvvaptnon fi\ -\ e tomo:
f(X) = x> -2x° +3x+2
E0Tw OTI
f'(1)+3, 8, f(1), 7, f(2), 10
gival ol mapatnpioelc piag petaBAntig X evog deiypatoc.

1. Na Bpeite TI¢ TIPEC Twv TapAaTnPAoewy (Pov. 3), Tn Péon
Tiun (pov. 4) kot tn d1dpeco (pov. 3).
Movadadec 10

2. Na amnodeiete OTI N TUTIKAR dATOKAION TWV TOPATAV®
MOpATNPNOEWY Eival s=2.

—  Movadec 4
3. Na PBpeite tnv e€iowon ¢ €@AmMTOMEVNC TNC YPOPIKAC

napaoTacnc tn¢ ocuvdptnonc f oto onueio A I;:,f(?Ff) ,

O0mou R TO €0pOC TWV TMAPATIAVW TAPATNPACEWV.
Movdadec 6

4. No peAetnoete tn ocuvdptnon f wq mpo¢ tn povotovia.
TEAO2 15 ZAI'I(g) 9

TEANAOZ 3HZ AlMNO 5 ZEAIAEZ

Movadadec 5



APYXH 1RAHY SEFAIAAY

APXH_4HZ _SEAIAAL
" TA=HZ_HMEPHZIQN_& A" TA=HX_EZMNEPINQN

OEMA A -

OewpAoTE 0TI n ouvvdptnon f kavomolei 1n oxéon:

482
f(X) = x?+ +X-27, PE x#0,
X

Omou X KOl S €ivol n péon TIYA KAl n TUTIKN danoKALon
QVTIOTOIXO TWV TAPATNPNOEWY X, X ,...,X, M1O¢ PETABANTAC X
€EVOC Ociypatoc. H epantopévn TNC YPAPIKNAC TAPACTACNC TNC
ouvdptnong f oto onueio M(2,f(2)) eivar mapdAAnAn otov
aova x'x kat 1o onueio K(1,0) avAkel 01N ypa@IKn
nopdotacn tng ouvvaptnong f.

Al. Na deiéete 0Tt s=2 kat x=10.
Movdadec 10

A2. No peAetnoete tn ouvvdaptnon f w¢ mpo¢ t™n povoTovia
Kal va Bpeite ta akpdtata.

—

A3. Na Bpeite 10 Iirr21
X -

Movdadec 4

x* f'(x)

X+1-3 Movddec 6

Ad. Eotw OTL VY,,Y,,..Y, €ival ot TIMEG MOV TPOKUTTOUV aATO

TI( TOPATNPNOEIS X, % ,...,X, OVTiOTOIXO, OTOV N KOBE pia

and ovtéC avénbei katd 10%. Na Ppeite TOV OLVTEAEDTH
METABOANG TWV TIHWV VY, Y,,..., Y, -

Movaddec 5

TEAOZ 16H2 AMO 5
TEANOZ 4HZ AlMNO 5 ZEAIAEZ




o B

APYXH 17HY SEAIAAY

APXH_S5HZ _>EAIAAZ

" TA=ZHZ_HMEPHZIQN_& A" TA=HZ_EZNMEPINQN

OAHIIEX TIA TOYXZ EZETAZOMENOYZ

2T0 TETPAdIO VO YPAYETE MOVOV TA TPOKOTOPKTIKA  (nUEpouNnvia,
e€etadOpevo  padnua). Na pnv  oviypagete 1o Bépata  oTo
TETPADIO.

No VypAPeTe TO OVOPATEMWVUUO 0dC OTO TOVW MPEPOC  TWV
PWTOAVTIYPAPWV, OPECKC PMOAIC oaC TOPOd0BoUV. Asv ETITPEMETAI

VO YPAYETE Kapid AGAAN onueiwon. Katd tnv amoxwpnor oac va
MAPAdWOETE Padi pe TO TETPAdIO KOl TO QWTOOVTiypaQa.

No omavtr)oete o1o0 TETPAdIO oaC o€ OAA TO BEuaTa, POVOV WE
UTAE 1] HOVOV HE POUPO OTUAG avegitnAng HEAAVNC.

KABe EMIOTNUOVIKA TEKUNPIWPEVN OMAVINGN €ival OMOdEKTH.
AlOpkela  €&€taong: TPEIC  (3) WPEC META TN dlovVOu  TWV
PWTOAVTIYPAPWV.

Qpa duvati¢ amoxwpnong: 17.00

KAAH ENMITYXIA

TEAOZ MHNYMATO2

TEAOZ 17H> AMO 5
TEANAOZ 5HZ AlMNO 5 ZEAIAEZ




APYXYH 1QHY SEFAIAAY

APXH_1HZz 2EAIAAZ

EMNANAAHMNTIKEZ TTANEAANAAIKEZ E=ETAZEIX
HMEPHZIQN KAI EXMNMEPINQN ENMATTEAMATIKQN
NAYKEIQN
MAPAZKEYH 20 ZEMNTEMBPIOY 2019

E=Z=ETAZOMENO MAOGHMA:
MAOGHMATIKA (AATEBPA)

SYNOAO ZEAIAQN: TEXZEPIZ (4)

OEMA A
Al. Na oamodeiéete o011 1N mapdywyog 1TnC otobepnc
ouvvaptnone f(x)=c, omov X,c \ Kol € otaBepd, eival

ion pe 0, dnradn f (x)=(c) =0.
Movddec 7

A2. Av  X,%,.,X, Eivol Ol Tapatnprosl{ MIO¢ TOCOTIKNG
METAPBANTNC X €vOC deiypatog peyeboug v Kot W, W,,...,W,
gival ol avtiotolxol ouvvieAeoté¢ otabuiong (Bapvutntac),
Vo ypayeTe TOV TUMO WE TOV OTOio UmoAoyiletar o
OTAOUIKOC pECOC X TNC MeTafAnThC X.

Movaddec 4

A3. Tlote pila  ovvdaptnon f Aéyetal mopaywyioiuyn o€ éva
onueio X, Tou mediov oplopoL TN,
Movadadec 4

A4. NO XOpPOKTnNpiocete TIC TPOTACEIC TOUL OKOAoLBOLV,
ypdeovta¢ oTo TETPAdIO o0dg, OimAa OTO YypAPPO TOU
avtiotolxei o€ kaBe mpotacn, 1NN AéEN Zwotod, OV N
nmpotaon eival ocwaotn, N ™ A&EN Adabog, av n mpotaon
givar AavBaopévn.

a. Eva TOmIKO €eAdx1o0to Mia¢ ouvvaptnon¢ f pe medio
oplopgol A, umopei va e€ivalr peyaAvTtEpOo amd  €va
TOTIKO MEYIOTO TNC.

B. 2T0 10TOYPOPUO OXETIKWV OUXVOTHTWV OPOOOTOINHEVWV
dedoPEVWY, TO EYPOdOV TOU Xwpiou mou opileTal AMO TO

TOAOY WO T NEHE@AYI0 GUXVOTATWY KOl  TOV  0pI{OVTIO

déova €ival {00 pe 10 peyebog TOU Beié/gatoc V.
TEAOZ 1HZ AIIO 4 EAIA




APXH_2HZ _SEAIAAL
y. Av ot ovvaptioeic f,g:\ -\ eival mapaywyiolpeg
0To medio oplopolL toug, ME g(X)Z0 yia OAEC TIC TIMPEC
TOU X, TOTE 1OXDEL:

I

F(x)

0 T (¥ a0 (%) 9 ()

d. O ovvteAeotn¢ detaforng CV evoc deiypatog eival
ave&aptTnNTog amod TIC YovAdeC METPNONC TwV TIHWV TOU
deiypartoc.

€. To di1dypapyua OULXVOTATWV Xpnolgomoleital  yia TN
ypo@lky  mapdotacon  TWV  TIMWV  MPIOC  TOIOTIKNAC
METABANTAC.

Movdadec 10
OEMA B

Aivovtar ot TIgEC 10  Jl1OQOPETIKWY MPOTOVTWY  EVOC

KATAO TAHOTOL:
1

x23.0l2, A+5, 9,14, 15, K, 12, 17, 13
omou: A=lim
x-3 X" = 3X
B1l. Na dciéste 0TI A=2.

Movdadec 6

B2. Mo A=2 vd UTOAOYIOETE TNV TIYN TOU K, AV n péan
TIyn (x) Twv mMPOoTOvVIwy eival 12,
Movdadec 6

B3. Mo A=2 KOl K=8 vao Jd¢ci&ete OTI N TUTIKA OMOKALON
(s) TwV TIHWV TWV TPOTOVTIWY gival 3.
Movadec 7

B4. Mo A=2 KOl K=8 vo &€&eTAOETE OV TO OEiyya Twv
TIHWV T“Jr%/\’b%oi‘a—}’fkﬁ’o%vo“ OMOIOYEVEC.
TENANOZ 2HZ ATIO 4 ZEANIAEZ

Movdadec 6



APYXH 20HY SEAIAAY

APXH_3HX 2EAIAAX

OEMA T
Alvetal n owvaptnon f:\ -\ pe t0mO;
- 3_- “Z_ 4

, o f(xX) x 2x ax 2,
onmouv a \ otobepa.

1. No Bpeite TV TIYR TOU A WOTE 1N €QATMTOMEVN  TNC
YPOQIKNC mapdotoong tnc¢ cuvaptnong f ot1o onueio ¢
A(0, f(0)) va oxnuaticel pe tov agova X' X ywvia 45°-

Movdadec 6

2. T oa=-1 va peAeTRoeTe TN ouvaptnon T wC¢ mpog 1N
povotovia.
Movdadec 8

3. Mo a=-1 va PBpeite 1o €id0¢ KOl TNV TIUA TWV TOMIKWY
AKPOTATWY TN guvdaptnong f .

Movdadec 6
4. T a=-1va deiéete OTIL:
f(2019)+ f(2020)>2 f(1)
Movadadec 5
©OEMA A
Aivetal n ouvaptnon f:\ -\ pe tOmO;

- _  2_ 4 2_

OToU yla Tn otafepd A toxlel 0<A<3.

Al. No 0ciete OTL n e@amTohévn TNG YPOPIKAC TapdoToong
¢ ovvdaptnone f oto onupeio tng A(0,f(0)) eival
y= AX A BA

-+ 2= Movadec 7

A2. No 0ciete 0TI n €@amTohéVn TNG YPOPIKNAC TOpdoTOoOoNng
e ouvaptnong f oto onueio tng A(O, f(0)) oxnuatilel pe
TouC G&oveg X'X KOl yy  Tpiywvo  gufoadol

E(A)=> A(A 6)
2 TEAOS. 20H3 AMO 5

TEANOZ 3HZ ATIO 4 ZEANIAEZ

Movadadec 7



A3.

A4,

o B

APYXH 21HY SEAIAAY

APXH_4Hz 2EAIAAZ

No Bpebei n Ty Tou A ©OTE 1O EUPAGOV TOL TAPATAVW
TPIY®WVOL Vvda Yivel pEyloTo.
Movdadec 6

Ma  A=2 divovtat  ta onueia  A(X,Y, ) A(X,,Y,),
A, Y3 ) A(X,Ys ) A(X,Ys) TG eQamtouévng NG
YPOaQIKAC mapaotaaong tTn¢ ouvvaptnone f oto anueio tng
A(0,f(0)). Av o1l TETUNUEVEG X, %, %, %X, % TwWV Onueiwv
A A A A, A avtioTolxa, €(0UV TUTIKA aATMOKAlOn S =2,
va Bpeite TNV TUTIKA  ATOKALON S, TWV  TETOYUEVWV

Vii You Yau Vs, Y5 TWOV ONUEIQV OUTWV.
Movadadec 5

OAHI'IEXZ TIA TOYZ EZETAZOMENOYZ

>T0 TETPAdIO VO YPAPETE HOVOV TA TPOKOTOPKTIKA  (nueEpounvia,
e€etadOpevo  padnua). Na pnv  oviypdagete 1o Bépata  OTo
TETPAdIO.

No ypAYere TO OVOUOTEMWVUMO 00C OTO TAVW PEPOC TWV
PWTOOVTIYPAPWY, APECWE HOAIC 00¢ TTOPOd0BoLV. Agv ETITPEMETAI

VO YPAWETE Kaplo GAAN onueiwon. Katd tnv omoxwpnon oac vo
MOPAOWOETE HOCi PE TO TETPAJIO KOl TA QWTOOVTiypa@a.

No amovifioete oto TETPAdIO O0¢ 0f OAa 1O BEuata, pévov pe
MTIAE 1) HOVOV HE PAUPO OTUAG ave&itnAou PEeAAVIOD.

KABe €MOTNUOVIKA TEKUNPIWUEVN OTAVTINGTN €ival OMOdEKTH.
Aldpkelo  €&taong  TPEIC (3) WPEC META TN Olavopn  TWV
PWTOOVTIYPAPWV.

Qpa duvatr¢ amoxwpnong: 17:00.

KAAH EMITYXIA
TEAOZ MHNYMATO2

TEAOZ 21H> AMO 5
TENOZ 4HZ ATIO 4 ZEANIAEZ



APYXH 29HY SEAIAAY

APXH_1HZz 2EAIAAZ

EMNANAAHMNTIKEZ TTANEAANAAIKEZ E=ETAZEIZ
HMEPHZIQN KAI EXMNMEPINQN ENMATTEAMATIKQN
NAYKEIQN
MAPAZKEYH 25 ZENMTEMBPIOY 2020

E=Z=ETAZOMENO MAOGHMA:
MAOGHMATIKA (AATEBPA)

SYNOAO ZEAIAQN: TEXZEPIZ (4)

OEMA A
Al. EOTw  X,%,.,X Ol TIMEC piag¢ petafAntig X &vog

A2.

A3.

deiypatoc peyEBOUC Vv, OTOU K,V HNn pNdeviKoi QuaIKOi

aptbuoi pe K<v. INa 1N oxetikn ovyxvotnta fi tn¢ TIPAC
Xi ,1=1,2,....K vo amodeiéete OTI:
f+f,+..+f=1

Movaodecg 5

Eotw Mio ovvdptnon f pe medio opiopold A, kat B 1o
ouvoAo Twv X A ota omoio n f eival mopoaywyiotun.
Mw¢ opidetal n (mpwtn) napaywyo¢ tng f;

Movadecg 5

Na YOopaktnpiocete TIC TPOTACEIC TOUL OKOAouBoLVv,
ypdeovta¢ oTo TETPAdIO o0dg, OimAa OTO YypPAPPO TOU
avTiotolxei o€ kaBe mpotacn, 1NN AéEN Zwotod, OV N
mpotaon eival ocwaotn, 1N ™ AéEn Adabog, av n mpotaon
givar AavBaopévn.

a. AV n ouvaptnon UL tTng TOXVTNTOC €vOC KIvnTou Eival
nopaywyiotun, TOTE n E€MITAXLUVON a TOU KIvnToL 1N
XPOVIKN OTiypn t €ival n mapaywyo¢ tng¢ TaxvuTnTaC.

B. Av d00 ocuvaptioelg f, g opiovtal Kal o1 dV0 o€ €va
ouvoAo A, TOTe opiletar kol n ouvdptnon R= f UE
R(x)= F(x) , OTIOU g(x) 0.

g(x) X A Kal
TEAO2 22H2 AMO 5
TEANAOZ_1H> AlO_4 >ENIAEZ



APYXH 2?2HY SEAIAAY

APXH_2HZ_SEAIAAZ
Y. AV X, X €ival TINEG piag TOOOTIKAG HETAPBANTNG X, HE
OVTIOTOIXEC OUXVOTNTEC V;,V,, TOTE YIO TI{ OOPOIOTIKEQ
ouxvotnteg N;, N, toxvet v, =N, +N,, onou N, =v,.
Movdaodeg 6

Ad. NO PETAQPEPETE OTO TETPASIO OUC TIC MTAPAKATW 100TNTEC
KOl VA TIC OUPTIANPWOETE.

a. (nux) = ...
B. (Xp)' = ..., 6mou p pnToC apIBuoC.
(0 ,
=..,omov f,g:\ =\ eivar ouvaptioel
g(x) g PTNGELC

mopoywyiolyee oto medio oplopol TouC, We g(x) 0
yla kafe x \.
Movdaodecg 9

©OEMA B

2TOV TOPAKATW TivoKo @oivetal 0 XPOVOC OE WPEC TOU
a@lEpwvouy (20 pobnteq o€ ABANTIKEC PPOOCTNPIOTNTEC KATA TN
dIApPKELO MiOT MEEPUT.

\i f:% ! N;i

O X
|_.\

N
g

3 K—1
>0voAo 20 100

B1l. Na amodeiéete 011 K=3.

Movaodeg 7

B2. Na K=3 va JETAPEPETE TOV TOPOATMAVE® TivakKa OTO
TETPAdIO 0OC KOl VO TOV OUPTANPWOETE HE OPIOUNTIKEC
TINEC.  TEAOST 23Hs AMO 5

TEANOZ _2HZ AlO_4 >ENIAEZ

Movdadeg 10



APYXH 24HY SEAIAAY

APXH_3HI_SEAIAAZ
B3. Mocol amd TOu¢ TOPOTAVW HABNTEC AQIEPWVOUV  XPOVO
o OBANTIKEC JdpaoTnPIOTNTEC KOTA TN JlAPKEID  piag

nUEPQC;
Movaodeg 3

B4. Molo e€ival TO0 MOOOOTO TwWV HOBNTWV TOUL AQPIEPWVOLV
TOUAQXIOTOV 2 WPEC 0 OBANTIKEC OpACTNPIOTNTEC;

B Movaodeg 5
OEMAT
Aivetal n ouvaptnon f(x):l_x, X% -1.
1+ X
1. No peietnnoete tn ovvaptnon f w¢ mpo¢ Tn povotovia
yla x<-1. _
Movaoeg 7
r2. Av x [-4,-2],va anodei&ete 011 -3< f(Xx)<- >
Movdaodec 6

3. Noa Ppebei n e€€iocwon tNC €QATTOUEVNG TNE YPAQPIKNAC
napactaong tng f oto onueio A(0,f(0)).

Movdadec 6

F4. H epoantopévn TNC Yypa@IKNG mapdaotacng tng f oto
onueio A(0,f(0)) tépver toug G&oveq XX Kalr y'y ota

onueia K kat A avtiotoixa. Na Bpebei 1o gufaddbv ToUL
Tplywvou OKA, omouv O(0,0) €ival n apxn Twv a&Ovwv.
Movdadec 6

OEMA A
Ajvetar n ouvaptnon f:\ -\ pe tomo:

f)=x>-6x*+9x-a2-8a, a \
Al. Na peAetnoete tn ouvaptnon f w¢ mpo¢ 1N povotovia
nce.

EAOS 24H5 AMO 5 Movaoec 8

TEANOZ_3HZ AlO_4 >ENIAEZ




A2.

A3.

A4,

o B

APYH 28HY SEAIAAY

APXH_4HI_SEAIAAZ
No [Bpeite ta TOMIKG akKpotata Tn¢ ouvvdptnon¢ f ¢

guvaptnon Tou a.
Movddec 4

No Bpeite yio mota TIgr) Tou a TO TOMIKO EAAXIOTO TNC
f moaipvel 1 péylotn TIPR tou.

Movadeg 8
Mo a =-4 va umoAoyioETe TO OpIO
i f(x)-16 |
=3 ()
Movaodecg 5

OAHTIEZ TIATOYXZ EZETAZOMENOYZ

2T0  TETPAdGI0  00¢ VO  YPAPETE HOVO TO  TIPOKOTAPKTIKA
(nuepounvia, e&etaddpevo  PABnua). No  pnv oviiypagete  Ta
Bépata oTo TETPAdIO.

No ypAdyete TO OVOMATEMWVUPO 00¢ OTO TOVW HEPOC TWV
PWTOOVTIYPAQWY, aPECWC  MOAIC  o0¢  TapadoBoly.  Agv
EMITPEMETON VA YPAYETE  KOUIG GAAN  onueinon. Katd tnv
AmoXWENar, oa¢ Vo TapadwoeTe  pali PE TO TETPAdIO KOl TO
PWTOOVTIyPaQO.

No anavtrioete oT0 TETPAdIO 00¢ 0€ OA Ta BEpata, POVO ME
MTIAE 1) HOVO MPE POUPO OTUAO ave&itnAng MEAGVNC.

KABe TeKunplwpevn andvinon €ival omodeKTH).

Aldpkelo  €&€taong TpElC () wpeg MpETG TN dlavoun  TWv
PWTOOVTIYPAPWV.

Qpa duvati¢ amoxwpnong: 17:00

KAAH EMITYXIA

TEAOZ ZBHARIOMHNYMATOZ




APYXH 26HY SEAIAAY

APXH 1H2> ZEAIAAZ

EMANAAHNTIKEZ MANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN KAI EZMEPINQN EMATTEAMATIKQN
AYKEIQN
NEMMNTH 23 2EMNTEMBPIOY 2021

E=ETAZOMENO MAGOHMA:
MAOHMATIKA (AATEBPA)

ZYNOAO ZEAIAQN: MENTE (5)

OEMA A

Al. No oamodeiéete OTI 1N TMOPAYwWYoC( TNC TOUTOTIKAC
ouvvaptnong f X X givar f X 1, vyio Kao:
X OTO
oOVOAO TWV MPAYHATIKWOV OPIBPWVY. Movdadeg 7

A2. Eotw X ,X ,..,X Ol TIUEC Mio¢ METAPBANTAC X €VOC
OelypaTtog peyéBoug v, OTIOL K,V ULOIKOI aplOpoi pe K
V.
a. NMw¢ opiletal n oxetikl ouxvotnta f tTNC TIPAC X VidA
i1=1,2,...,K;
Movdaodecg 4

B. Na aitioAoyrjoete yiati toxver 0 f 1vyiai=1,2,..,K.

Movdaodecg 4

A3. Na XOpPOKTINPIioeTe TIC TPOTACEIC TOL AKOAoOLOOULV,
ypa@ovta¢ oTo TETPAdIO oacg, OimMAa OTO YypAPPO TOUL
AVTIOTOIXEI o0& KABe mpoTacon, TN A&EnN ZwoTo, OV I
mpotTacn €ival owoth, N TN A&En AdBo¢, av n mpotaon
gival A\avbaaouevn.

a. loxvert 6 f x -g X f
X -g X.
EAOZ 26H2 AMO 5

TEAOS 1445 ANDG 2 BAIAERRE >




APYXH 27HY SEAIANAY

APXH 2HI JEAIAAS
B. H mapdywyo¢ t™nC¢ f 01O X €K@PAlel TOV pPULOUG
uetaBoanctovy f X  wC¢mpog TO X, OTOV X X .

y. loxVel 0TI ouvx

NUX.

0. Ol TIOIOTIKEC ] KATNYOPIKEC METABANTEC dlOKpPivOVTOl O€
OIOKPITEC KOl OUVEXEIC.

€. MAATOC Mia¢ KAAong ovopdaletal n  dlo@opad  TOu
KATWTEPOL ATO TO AVWTEPO OPIO TNE KAGONC.

Movaodeg 10
OEMA B
Aivetal n ovvaptnon f X 2X ox 6 pE o,x YIC
omqgh 1oxLel f 4
12.

B1. Na Bpeite tnv f X (Mov. 3) KOl va UTIOAOYIOETE TNV

TiuAtou o (pov. 3).
Movdaodeg 6

B2. lNa a=4 va MPeEAETAOETE TN ouvvdptnon f w¢ Tmpoc¢
Tn Mdovotovia tn¢ (pov. 5) kKol va Bpeite Ta aKPOTATA TNC

(pov. 3).
Movdaodecg 8

B3. lNa a=4 va dciete 6T1 f X 4 yia KaBe x
Movdaodecg 4

B4. Na a=4 va PBpeite tnv eicwon TN¢ E€QATMTOMEVNG TN
YPO@IKAC mapaoctaong tng f oto onueio A 1,
f 1
Movaodeg 7

EAO2 27H2 AMO 5

TEAOX 2H> ANMO 5 EAIAEX




APYH 2QHY SEAIAAY

APXH 3H2 ZEAIAAZ

OEMA T

O1 xpovol (og AenTd) TOU )&?EIQOTHKGV 50 pyoBNnTEC/POBNTPIEC
evog EMA.A, yia va iqu&cﬁ;w_a:[é TO OTITI OTO OXOAEIO TOUC,
¢xouv opadomoindeicoe FkXGotic icov MAGTOLC ¢, BTOU

OTWC¢ PAIVETOI OTOV TOPOKATW TVAKO:

Xpovac > uYVOTNTA > XETIKNA ABpoIOTIKN
ae AeTitd v 2uXvVoTnTa 2uxvotnta

f % N

14, .|, 15 30 15

20 40

5 50

’ 50 100

1. No vumoAoyiocgte TNV TIYA TOL TAGTOULC C.

SOVOAO Movdaodecg 8

2. Mo ¢c=8 va PETAQPEPETE TOV TOPOATAVW TIVAKO OTO
TETPGASI6 GO KAl VO TOV CUPTIANPWOETE.
Movdadeg 12

3. Ta ¢c=8 va Bpeite To MOCOOTO TWV HOABNTWV/HABNTPIWL
MOV XPEIACTNKOV TOUAAXIOTOV HIOH ®@Pa  yid vo
HeETABo0V 0TO OX0AEi0 TOLC.

Movdaodeg 5

EAO2 28H2 AMO 5

TEAOX 3HX A0 5 EAIAEX




APYXH 20HY SEFAIAAY

APXH 4H2> ZEAIAAZ

OEMA A

Eotw f mapaywyioiyn ocuvdaptnon yla tnv onoia 16X VEL:
~f x h
im ¢ h ;3( 3x 2
yia KGBe x 0,
(00

Al. Na amodeiéete ot f x 3x 2X 8.
Movaodeg 5

A2. 'Eva ocwpo KIVeital e €évav agova Kal n 8éon ToL X TN
XPOVIKA OTIypn t divetal amd tn oxéon x t
f t , émovu
TO X WETPIETOlI O0E€ MPETPO KAl TO t WETPIETOI OF
OEVTEPOAETITA.

ZntouvTtal:

a. H tax0tnta TOULU OCWUOTOC TN XPOVIKA OTIYUN
t=4 devtepdAeTTa.

Movaodeg 5

B. H xpovikj oTiyyl Katd Tnv OTmoio To ocwua €ival
akivnTto.

Movdaodecg 8

y. H emtdxvvon TOU OWPOTOC TN XPOVIKA OTIyun
t=10 dEUTEPOAETITO.

Movdaodeg 7

EAOZ 29H2 AMO 5

TEAOX 4H> AMN1O 5 EAIAEX




ok

APYH 2NHY SEFAIAAY

APXH 5H2 ZEAIAAZ

OAHINEZ A TOYXZ EZETAZOMENOYZ

2TO TETPASIO 0AC VO YPAPETE POVO TO TIPOKOTOPKTIKA

(NuepounVia, €EETO(OPEVO pABNUO). No pnv avtypayete ta
BEépoTta oTo TETPADIO.

No ypAayete TO OVOUOTEMWVULUO 00C OTO TAVW HEPOC TWV
PWTOOVTIYPAPWY, OUECWC MOAIC oa¢  Topadobolv. Aev
ETUTPETIETAI VO YPAWETE KAMIA OAAN onueiwon. Katd tnv

ATIOXWPENOI] 00C VO TOPAdWOETE Hali pe TO TETPAdIO Kal TO

PWTOOVTiypa@a.

No amovitrioete oTo TETPASIO 0OC O OAO TA OEuOTO, POVO JE
UTIAE 1] HOVO PE HOVPO OTUAO OVEEITNANG PEAAVNC.

KABe TeKuNPIWUEVN amAvtnon €ival amodeKTH.

Aldpkelo  €E€taong: TPeElc (3) wpeg META TN dlAVoun Twv
PWTOOVTIYPAPWV.

‘Qpa duvatr¢ anmoxwpnong: 17:00

KAAH EMITYXIA

TEAOZ MHNYMATOZXZ

TEAOZ 30HZ AMO 5
TEAOX 5H> AMNNO 5 EAIAEX




APYH 21HS SEAIAAS
EMANAAHMTIKEZ MANEAAAAIKEYZ EZETAZEIZ

HMEPHZIQN KAI EZMEPINQN EMATTEAMATIKQN AYKEIQN
AEYTEPA 26 ZEMTEMBPIOY 2022

EZETAZOMENO MAGHMA:
MAOGHMATIKA (AATEBPA)

2YNOAO ZEAIAQN: MENTE (5)
OEMA A

Al. EOTW ty, 1y, ..., ty Ol TTOPATNPNOEIC Miog PMETAPBANTAC X PEYEBOULC
V TTOU €XOUV PEON TIUA X AV Q@OIPECOUUE TN YEGN TIPA XATIO
KABe mapatipnon, va amnodeieTe 0TI 0 apIOPNTIKOC HECOC TWV
dLO@OPWV AUTWV Eival PndEv.

Movadec 9
A2. a. MNMw¢ opiletal 0 OLVTIEAECTNC METAPBOAAC N ouvrf)\sorr']c

METABANTOTNTOC piag HETABANTAC X ME PMEON TIMA X OTOUL
XZ 0;

Movadecg 4
B. Mote €va deiyya TIHWV Piog PETABANTAC €ival OUOIOYEVEC;

Movadec 2

A3.NO XOpaKTINPIOETE TIC TTPOTACEIC TTOL OKOAOLBOUV, YPAPOVTA(C
0TO TETPAJIO 0ac, dIMAC OTO YPAUUO TTOL AVTICTOIXEl 0€ KABE
mpoTaon, ™ A&én Zwaoto, av nnpdtacn €ival owaotr, TN A&En
AGBoc¢, av nmpdtaon €ival Aavbagpevn.

a. Mia ouvdaptnon f pe medio oplopgod 1O oUVOAO A AEUE OTI

TEAOZ 31H> AMO 5



APYH HY YEAIAAY
TOPOUCIA{EL TOTIIKO PMEYIOTO 0TO X1 A, otav f(X) < f(x1) yia

KGBe x o€ pia meploxn tou Xi.

TEAOZ 32H> AMNO 5



APYH QHY YEAIAAY
B. Av fKkal g TapaywyicIueC oUVAPTHOEIC, IOXVEL

, , 9(x) Z 0.
(f(X)\ — T ()-90)—g (X)-f(x)
) =

9(x) ()

Y. AV N KOPTIOAN CUXVOTATWY Eival KAOVOVIKI] I TTEPITIOL KAVOVIKH,
be pEON TIYA XKOI TUTIIKA OTOKAION S, TOTE T095% mepimou
TWV TOpATNPAoEWV BpiokeTal oto dtaotnua(x 3s, x+ 3s).

0. To gvpog 1 KOpavaon (R) ival pEtpo daomopda .

€. To eyfaddv 1oL Xwpiov TOL OpileTal AMO TO TMOALYWVO
OLXVOTINTWV Kol Tov opl{ovtio daéova €ival ioco pe 1.

Movadec 10
©EMA B

Aivetat n  ouvaptnon f(x) = x3+ox2—6x+3, Omov X0
TMPAYUOTIKOI aplByoi.

B1. Av 0 UVTEAEOTHC d1EVBLVONC TNC EQPATITOPEVNC TNE KAPTIVANG
¢ foto onueio ¢ M(2,f(2)) ival ico¢ pe 14, va anodeiete
otL a = 2.
Movadec 8
B2. Na a =2, va Bpeite 10 6plo

X—>_3 X _9

Movadec 7

TEAOZ 33H2 AMO 5




APYH AHY YEAIAAY
B3. Na a = 2 va peAetnoete tn ovvdaptnon gx) = f'(x) — 16x, e x
TMPOYUATIKOC aplOPo¢, w¢ mpog T Povotovia (pov.8) kal va
Bpeite ta akpotata (HPov.2).
Movadec 10

TEAOZ 34H2 AMO 5




OEMA T

APYH 2HY SFAIAAY

O1xpovol (o€ AeTTA), TTOL XpeLAoTNKOV 200 pabnTteC yia va AVGOLV

éva TpOBANua,

OMOdOTIOINONKAY CUPPWVO PE TOV TOPOKATW

TivoKa:
KAAOEIC zoxvotnta 2XETIKA ABpPOICTIK
[-) Vi zuxvotnt NZXETIKN
a zoxvotnta
fi Fi%
20 — 0,10
24
24 — 0,20
28
28 — 0,30
32
32 — 0,35
36
36 —
40
1. No JETAPEPETE TOV TTOPATIAVE TIVOKA OTO TETPAJIO COC Kal

2.

3.

VO CUUTIANPWOETE TA KEVA.

Movadeg 12

Na KOTAOKEVAOETE TO IOTOYPAUUA (MOv.3) KOl TO TOAUYWVO
(WOv.1) TWV ABPOICTIKWYV OXETIKWV OLXVOTNTWV ETi TOIC %.

Movadecg 4

No Bpeite 10 TO0OOTO TwWV PABNTWY Ol OToiol XpeldoTnKav
MEXPL KOl 26 AETITA Y10 v ADCOUV TO TIPOPBANUA.

EAO2 3H> AMO 5 ZEAIAEZ

Movadecg 4



APYH AHY SFAIAAY ,
[4. Na UTOAOYIOETE TOV HECO XPOVO TOUL XPeltaletal €vag

MaBnTAC yia va AVCGEL TO TIPOPANUA.
Movdaoeg 5

TEAOZ 4HZ AMO 5 SEAIAES




APYH BHY SFAIAAY

OEMA A
E
2 opboywvio  TpiywvoABI
(A= 900), e KAOETEC
MAEVPEC AB = x, Al = Y Kal
B uToTEivovoa Bl = q,
KOTAOOKEVLALOLUE eEWTEPIKA
TETPAYWVO BEAI, pye mAgvpa BIr
A = 0, OTIWC TO OITAAVO OXnua.
X Av 1O GBpolopa TwWV KABETWVY
MTAELPWV TOU TPlywvou ABI
eivar 20cm, tot¢€:
A L r

Al. Na ek@pdoete TNV vmoteivovoa Bl Tov Tpiywvou ABIT w¢
ouvapTnon 1oL X.

Movadec 5

A2. Na ek@pdaoete 10 €ufadov E(x) tou tetpaywvou BEAI wg
ouvaptnon Tou X (Hov.2) kal va Bpebei 1o medio oplopoL TOUL
eMBadoL E(x) (Mov.3).

Movadec 5

A3. Tiwa moleg TIYEC TOU X TO euPadov E(x) yivetal eAdxioto
(MOV.5) Kot mola €ival n eAAXI0TN TIPn Tou (Pov.2);

Movadec 7

A4. a. No amodeitete ot1 10 €ufadov T(x) tou opBoywviou

Q) "2

T X =10x —-X
2

Tplywvou ABI gival ico pe
Movadecg 4

B. Na amodeilete 611 10 Tpiywvo ABI €ival opBoywvio Kal
IOOOKEAEG, OTAV TO €ufadov T(X) Tou TPIyWVOL YiveTal
MEYIOTO.

Movadecg 4
TEAOZ 5H2 AMO 5 EAIAE2




o1

APYH 1HS SFAIAAS
OAHTIEZ TIA TOYZ EZETAZOMENOY2

2T0 TETPASIO 0aC VA YPAWYETE YOVO TA TIPOKATUPKTIKA (NUEPOPNVIa, €EETAlOUEVO
MABNua). Na pnv avtypayete ta BEpaTa 0To TETPADIO.

Na ypAYETE TO OVOPOTETWVULO 00C OTO TIAVW MEPOC TWV QWTOAVTIYPAPWV,
OUETWC MOAIC 0O¢ TTAPAd0BOUV. AgV ETUTPETIETAL VOYPAWETE KAUIA GAAN onUEiwaon.
Katd tnv amnoxwpnor oo¢ va TOpadWoETe dali PE TO TETPASIO KAl TO
PWTOOVTiypa@a.

Na amavtroeTe 6T TETPABIO 00¢ 0€ OAA TG BEUATA, UOVO UE UTIAE 1) HOVO YE JOUPO
OTUAG avegitnAng peAavnc.

KABe EMIOCTNMOVIKA TEKUNPIWUEVN OTIAVTNON EiVOI OTIOOEKTH.

AlGpKeLa eEETOONC: TPEIC (3) WPEC META TN DIOVOUT TWV PWTOAVTIYPAPWV.

Qpa duvatrg anmoxwpnong: 17:00

KAAH EMNITYXIA

TEAOZ MHNYMATOZ

TEAOZ 1HX AMO 5 SEAIAES



APXH 1H> ZEAIAAZ

EMANAAHNTIKEZ MANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN KAI EZMEPINQN EMATTEAMATIKQN AYKEIQN
AEYTEPA 25 ZEMTEMBPIOY 2023

EZETAZOMENO MAGHMA:
MAGHMATIKA (AATEBPA)

2YNOAO ZEAIAQN: MENTE (5)

OEMA A

Al. EOT®W X ,X ,..,X Ol TIHEG Hiog HETABANTAC X €vOC deiypaToC

A2,

A3.

HEYEBOULC V, OTIOVL K,V YN UNOEVIKOI QUOIKOI apIOpOi HE K V.
Mo ™ oxetikn ovyxvoétnta f ¢ tung x, i 1,2,..,K vd
amnodeiéete OTIL:

f f f 1

Movadec 5

MNote pia ouvvaptnon f ye medio oplopoL 1o A TTOPOULOIALEL
TOTIIKO MEYIOTO OTO X A;
Movadec 5

Na YOpoKINnNpiocete TI¢ TPOTACEIC TOUL OKOAoLBOULV,
ypa@ovtag o010 TETPAdIO oco0¢, OimAa OTO ypAPUO TOU
QVTIOTOIXED 0€ KABE mpotacon, TN AEEN ZwaTo, av n mpotaon
givar owotr}, N TN A€&n Adbo¢, av n mpotaon E€ival
AavBaopévn.

o. H dlakbpoavaon evog deiypatog eival petpo BEanc.

B. Av n TETPNUEVN €VOC KIVNTOU TIOU KIVEITOL €LBLYpAUUQ
givar x t 1w xpovikn oty t, 10tE N TAXLTINTA TOUL OO
givatvt X' t.

Y. X px , Omov p pNTéC apIBuOC.
Movdadeg 6

TEAO2 1HZ AMO 5 ZEAIAEZ




APXH 2H3 YEAIAAZ

Ad. NO PETAQEPETE OTO TETPAJIO OAC TIC MAPOKATW EAAITEIC
I0OTNTEC KOI VA TIC CUUTIANPWOETE OCWOTA:

a. —
B. fx - -gx '
y. lim fx , omouv Ilimfx £, € TPAYHOATIKOC
aplluog, v akéEpalog.
Movdadeg 9
OEMA B

O xpoévog avapovng (oe Aemtd) evog deiypotog emIBatwy o€ pia
otTdon Aew@opeiov, KATA TN dIAPKEID Miag¢ nUEpPAC, akoAouBei
MEPITTOV TNV KOVOVIKA KATAVOUIN ME pMEON TIUNR X 5 KOl TUTIIKA

amnokAton s lim Ve

B1. Na uTTOAOYiOETE TNV TUTIIKA ATTOKALON S.
Movdadeg 6

Avs 1:

B2. Na Bpeite T0 TOCOOTO TOL OEIYUATOC ME XPOVO AVAMOVIC ATO
3 €WC 6 AeTITA.

Movdaodeg 7
B3. Na Bpeite mn d1dpeco d (Mov.1), TOV OUVTEAECT METAPBOANC
CV (MOVv.2) Kal va EKTIPNOETE TO €VPOC R (pov.1).

Movdaodecg 4

B4. Av 0 Xpovoc¢ avapovr¢ 380 atopwy gival amo 3 €w¢ 7 AeMTA,
va Bpeite 1o péyebog tou deiypatoc.

Movdaodeg 8

TEAO2 2HZ AMO 5 ZEAIAEZ




APXH 3H2X ZEAIAAZ

OEMAT

Ta €tn vunnpecio¢ TV 50 vLTMOAAAWY diog  eTaipeiac
opadomolRBnkav g€ 4 KAAOEIC i00L TTAATOUC, OTIWC QPAIVETAL OTOV
MAPOKATW TivaKa:

Etn KeVIpIKA zoxvotnta IXETIKN | ABPOIOTIKN
[,) TIun v ZuXvoTnTa sz?lKr']
X f % 2uYvotnta
F %

0,10) 5 7 14

10,20 15 20 4

20,30 25 10

30,40 35 30 6 100
zovoro [N 50 100 |GG

1. No vmoloyicete 10 Q.
Movadec 5

Ava 7.

2. Na JETOQEPETE OTO TETPAJIO COC TOV TIvAKO KOl VO
OUUTIANPWOETE TA KEVA.

Movdaodeg 6
3. No vumoAoyicete T péan TIPA X.

Movdaodeg 7

4. o. NOKOTOOKEUVAGETE TO IOTOYPOPMO (MOV.3) KOl TO TOAUYWVO
(Mov. 1) TwV aBPOIOTIKWY OXETIKWY CLXVOTATWY %.

B. Na ektiynoete tn dtapeco (Pov. 3).
Movdadeg 7

TEAO2 3HZ AMO 5 ZEAIAEZ




APXH 4H3 YEAIAAZ

OEMA A

Mia deapevn OXNUOTOG
opBoywviov mapaAAnAemimédou
ue oPoc¢ 5 peéTpa, €xel Badaon

opBoywvio  pnkou¢ X  Kal
| S MAATOUC Yy (Ol dlAOTACEIC XY
e gek@palovtol og  pEtpa). H
y nmepipeTpog tn¢ Bdong €ival 40

Al.

A2,

A3.

A4,

= LMETPOA.

Na EKQPACETE TO MAATOC Y WG oLVAPTNGN TOL X.
Movdadec 4

Na deifete OTI 0 OYKOC TNC dO&lapevng Oivetal amo 1N
guvaptnon ye tomo V x  100x 5x kol va Bpeite 10 nedio
oplopol TNC ouVAPTNONG TOL OYKOL V X .

Movdaodeg 6

o. Mo mota Tiun 10U X N deapev €XEl TOV PEYIOTO OYKO
(Mov. 8);

B. No vumoAoyicete TOV HEYIOTO OYKO (MOV. 2).
Movdadec 10

AVO de€apeveC A Kal B idlov oxuatog YE TNV apPXIKK, £€XOULV
MAKN X 11,81 p€tpa Kal X 11,82 py€tpa avtiotoixwg. Na
OTIOVTIOETE AITIOAOYNUEVA TTOLO OTIO TIC OVO OEEAPEVEC EXEL
TOV MEYOAUTEPO OYKO.

Movadec 5

TEAO2X 4HY AMO 5 ZEAIAEZ




APXH 5H2 ZEAIAAZ
OAHTIEZ TIATOYZ EZETAZOMENOYZ

2TO TETPAdIO 00C VO YPAWPETE HOVO TO TIPOKATOPKTIKA (NUEPOUNVIQ,
e€eTalOpEVO HABNUA). No unv avTiypaPeTe Ta BEPATA 0TO TETPADIO.
Na ypAYETE TO OVOUOTEMWVUPO 00C OTO TAVW HEPOC Twv
PWTOOVTIYPAPWVY, OUETWC HOAIC oac TTapadoBolv. Agv ETIITPETETAI VA
YPAWETE KOUIG AGAAN onueiwon. Katd tnv amoxwpnor] oag va
TOPOOWOETE pali PE TO TETPADIO KAl TO PWTOOVTIYpa@a.

Na amoviioeTe 0TO TETPADIO 00¢ € OAA TO BEPATA, OVO PE UTIAE )
MOVO PE HOUPO OTUAG aveEitnANC HEAGVNC.

KABe EMICTNMOVIKA TEKUNPIWUEVN OTTAVTNON Eival amodEKTH).
Alapkela  &étaonc:  TpEIC (3) WPEC META TN dlAVour]  TWv
PWTOOVTIYPAPWV.

Qpa duvatr amoxwpnonc: 17:00

KAAH EMNITYXIA

TEAOZ MHNYMATOZ

TEAO2 S5HX AMO 5 ZEAIAEZ
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