APXH 1H> SEAIAAY - T" HMEPHYIQN
NMANEAAAAIKEZ EZEETAZEIX
" TA=ZHZ HMEPHZIOY N'ENIKOY AYKEIOY
AEYTEPA 11 IOYNIOY 2018
EZEETAZOMENO MAOHMA: MAOHMATIKA NMPOZANATOAIZMOY
2ZYNOAO ZEAIAQN: TPEIZ (3)

OEMA A

Al.

A2.

A3.

A4.

Na amodeifete o011, av pia cuvaptnon f eival mapaywyioiyn ot éva
onueio X,, T0TE gival KAl CUVEXAG OTO ONUEio AUTO.

Movdadeg 7
OecwWPAOTE TOV NAPAKATW ICXUPIOHO:
«K&8e ouvaptnon f: R—>R tou civar “1-1" eival Kal yvnoiwg
govoTovn.»
a. Na XapakTnpiceTe TOV TTAPATTAVW IOXUPIOPO, ypdA@oOvTag OTO
TETPAdIO O0a¢ TO ypaupa A, av givalr aAnbnig, f 1o ypduua ¥, av
givalr yeudng. (Movada 1)
B. Na aiTioAoyfoete TNV aTTAVINON 0OG OTO £pWTNUA a. (Movadeg 3)
Movdadeg 4

Na Odlatuttwoete T0 OcepeAhiwdeg Oewpnua Tou  OAOKANPWTIKOU
Noyiouou.
Movdadeg 4

Na xapakrnpicere TIC TPOTACEISC TTOU akoAouBouv, ypdeovrag OToO

TETPGOIO oag, OiTAa oTo ypduua mouU avrioToixEl o€ KGOBe mpdraon, 11

Aéén ZwoTd, av n mporaon civar cworh, H Aa@og, av n mpdraon givai

AavBaouévn.

a) H ouvdptnon f(X)=mux pe XeR éxer pia povo Béon oAikoU
MeEyioTOU.

B) Ma k&Be mapaywyioiun ouvaptnon f oe éva didotnua A, n omoia
gival yvnoiwg avfouoa, 1oyxvel f'(X) >0 yia kGBe X e A.

1-cuvx _

y) loxoer lim 0.

x—>0 X

8 Av n f civar avriotpéyiyn ouvdprtnon, T10TE O  YPAQIKES
mapaotaceic C kai C' twv ouvapticewv f kar 1 avriotoixa eivai
OUMMETPIKEG WG TTPOG TNV €uBeia Yy = X.

€) Kd&Be katakdépupn eubeia €xel 1o TOAU €va Kolvd onupeEio PeE TN

YPa@IKA TTapdoTtacn yiag ocuvaptnong f.
Movadeg 10

TEAOZX 1H> ATIO 3 ZSEAIAEX




APXH 2H> SEAIAAY - " HMEPH>YIOQN

OEMA B

4
Aivetar n ouvaptnon f(X)=x-—, xeR-{0}.
X
B1. Na peAetioete Tn ouvaptnon f wg mpog Tn povoTtovia kal Ta TOTIKA
aKpoOTATA.
Movadeg 8

B2. Na peAetioete 1n ouvdptnon f wg mpog¢ Tnv KuptoOTNTA KAl TA Onueia

KAUTTAG.
Movadeg 4

B3. Na Bpeite TIC aOUUTITWTES TNG YPAPIKNS TTapdaTaong Tng ouvaptnong f.
Movadeg 6
B4. Me Bdon Ti¢ amavTAOEIC 0AC OTA TTAPATTAVW EPWTAMATA, VA OXEDIAOETE
N YpaQik TapaoTtacn Tng ouvaptnong f.
(H ypa@iki mrapdotaon va oxedlaoTei ye oTuAd pe peAdvi mmou d¢

oBnvel.)
Movdadeg 7

OEMAT

‘Exoupe €va ouppa gAKoug 8 m, 10 oTroio KO6Boupe o€ duo TUApaTa. Me 10 éva

a1 auTd, YAKOUG X M, KOTOOKEUALOUPE TETPAYWVO KAl JE TO AAAO KUKAO.

M. Na amodeig¢ete 611 TO dBpoicpa Twv eupadwyv Twv dUO OXNUATWYV OE
TETPAYWVIKA PETPA, CUVAPTHOEI TOU X, €ival

(T +4)x> —64x + 256
161T

E(x) = , Xxe€(0,8).

Movadeg 5

N2. Na atmodeifete OTI TO ABpoiocya Twv eufadwyv Twv OU0 OXNUATWYV
ehaxioToTrolcital, OTAV N TTAEUPA TOU TETPAYWVOU IooUTAl PJE TN OIAUETPO

TOU KUKAOU.
Movadeg 10

MN3. Na amodeifete 611 UTTAPXElI €vag POVO TPOTTOG PE TOV OTTOIO MUTTOpPEi va
KOTTei To oUpua puAKOUG 8 m, woTe 10 GBpoiocua Twv gupadwyv Twv dUO
oxnNUAaTWV va 1oo0tal e 5 m?,

Movddeg 10

TEAOZX 2H> ATIO 3 ZSEAIAEX




APXH 3H> SEAIAAY - " HMEPHYIOQN

OEMA A

Aivetal n ouvaptnon f(x) =2e*® —x?,
A1,

A2,

A3S.

A4.

62

2 xeR pupe a>1.

Na amodeifete 611 yia KABe Ty Tou a>1 n ypagiki mapaoTtaon NG
ouvaptnong f éxel akpIBWg¢ éva anueio KAPTIAG.

Movadeg 3
Na atmodeigete 611 UTTAPYXOUV poVadIKG X, X, € R pe X; < X,, TéT010 WOTE
n ouvaptnon f va mapoucialer Tomkd péyloTo OTO X, Kal TOTIKO

geAGxIoTO OTO X, .

Movadeg 7
Na amodeiete 6011 n e§iowan f(X)=f(1) eivar aduvarn a1o (a, X,).
Movadeg 6
Av O =2 va atrodeifeTe OTI :
3
32
J.f(x)\/x—z dx > —2%
15
2
Movdadeg 9

OAHTIEX (via Touc eEetalouévouc)

210 €EWQUAAO TOoUu TeTpadiou va ypdwete 1O €feTalOuevo pdabBnua. XTO
EOWQPUAAO TAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OTOIXEia pabnTh.
ZTnV apXn TWV ATMAVTACEWYV 00¢ VA YpAWeTe TAVW-TTAVW TNV nUEpoPnvia
Kal 70 €geTalopevo pabnua. Na pnv avrtiypdyete 1a Béparta oto TeTpddio
Kal va gn ypaywete TouBevd aAAou 010 T€TpddIO6 00G TO OVOud 0aQG.

Na ypAWeTe TO OVOUOATETTWVUMO 0AG OTO TAVW MHEPOG TWV QWTOAVTIYpAQWYV
auéowg HOAIG cag TTapadoBouv. TuXOv ONUEIWOEIG 00G TTAVW OTA BépaTa dev
0a BaBuoAoynBolv oe kKapia TepiTTwon. Kard tnv amoxwpnohl ocag va
TapadwaoeTe padi e 7o TETPADIO KAI TA QWTOAVTIiypaAQaA.

Na amaviioeTe 01O TETPADBIO cag o O6Aa Ta BEpata HOVO pe PUTTAE 1 pOvo
ME HaUpPO OTUAOG pe peAdvi TTou dev affvel. MoAUBI emiTpétmeTal, MOvVo av To
¢nTdEl N eKQWVNON, KAl MOVO yia TTIVAKEG, DIQYPAUPATA K.ATT.

KaBe amdvinon €mMICTNUOVIKA TEKUNPIWHPEVN €ival aTTOdEKTH.

Aldpkera eEétaong: Tpeig (3) WPeG YeETA TN OIAVOUA TWV QWTOAVTIYPAQWYV.
Xpovog duvarthg atroxwpnong: 10.00 ..

ZAZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOZX 3H> ATIO 3 SEAIAEX




APXH 1HY SEAIAAS - T" HMEPHYIQN & A” EXTTEPINQN
EMNANAAHMNTIKEZ NANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY KAI A" TA=HZ EZIMEPINOY N'ENIKOY AYKEIOY
NMEMMTH 6 ZENTEMBPIOY 2018
EEETAZOMENO MAOHMA: MAOHMATIKA NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: MNMENTE (5)

OEMA A

A1. Eotw f pia ouvaptnon mapaywyioiyn oe éva diaotnua (a,B), ue

ggaipeon iowg £€va onueio Tou X, OTO OTTOI0 OPWG N f eival ouvexnc.

Av n f'(x) diatnpei mpéonpo oto (a, X, )U(X,,B), va amodeigete 611 TO

f(x,) dev eival Tomkd akpdTato kal 611 n f eival yvnoiwg povéTtovn
oto (a,B).

Movdadeg 7

A2. Eotw A éva un kevd umoouvoho Tou IRR. Ti ovopdloupe TTpaAyUATIKA
ouvaptnon Je Tedio opioPoU TO A;
Movdadeg 4

A3. AivovTal ol ypa@ikég TapaoTdoelg Twv ouvaptnoewyv f, g, F, G, H, T.

y y
A '
X’ N X N
7z ' 7
X X
y y
(f) (9)
y y
'\ '\
X’ X
> >
0 X 0 X
y’ y

(F) (G)

TEAOZX 1H¥ ATIO 5 ZEAIAEX



A4.

AS5.

APXH 2HY SEAIAAY - " HMEPHYION & A” ESTTEPINQN

y y
A '\
oO—
X’ X
> >
0 X 0 X
ry y

(H) (T)
Na ypayete oT10 TETPpAdIO O0Ag TTola aT1d TIg ouvapTtnoeig F, G, H, T
MTTOPEi va €ival n Tapdywyog Tng ouvdpTtnong f kal Toia 1ng g.

Movdadeg 4

OewpnOTE TOV TTAPAKATW ICXUPIOHO:
«Ma kaBe Celyog mpayuatikwv ocuvaptiocewv f,g:(0,40)—> R, av

IoXUEl Iirrgf(x) = 400 Kal Iirrgg(x) = —00, TOTE Iing[f(x)+g(x)] =0».

a) Na xapakTnpioeTe 1oV 1I0XUPIOUO, YPA@OVTAG OTO TETPAdIO 0AG
T0 ypauua A, av egivar aAn®ig, /| 10 ypdaupa W, av cival
Yyeudng. (povada 1)

B) Na aiTioAoynoete Tnv amdvinofl 0ag¢ OTo epwTnua a. (Movadeg
3)
Movdadeg 4

Na xapakrtnpicere T1IC TPOTACEIC TTOU aKoAouBoUv ypdeovra¢ OTo

TETPGOI6 oag, OoimAa oro ypduua mou avrioToixei og KGBe mpdraon, 1n

Aéén Zworo, av n mporaon civar cworth, N Aa@og, av n mporaon givai

AavBacouévn.

a) H ypagikiq mapdocTtacn piag ocuvdptnong f:R —> R uymopei va
TEMVEI 1A QOUPTITWTA TNG.

B) Av pia ocuvaptnon f:R—> R civar ‘1-1’, 161¢ KABe o0pIloOVTIA
guBeia Téuver TN ypagikn mapdotacn TN f to TOAU o¢ éva
onueio.

Y) Av o1 ouvaptioeig f kar g éxouv medio opiopou 10 [0,1 Kkai
oUvoAo TIywyv 10 [2, 3], 167e opidetal n fog pe medio opiopol 1O
[0, 1] ka1 ouvoAo Tipwyv 1O [2, 3].

Movdadeg 6

TEAOZX 2HY ATIO 5 ZEAIAEX



APXH 3HY SEAIAAY - " HMEPHYION & A” EXITEPINQN

©OEMA B
X+1
—,  x>1
Aivetai n ouvéptnon f(X)=< X
x>+a, x<1
B1. Na umoAoyioete To O € R wote n ouvaptnon f va gival OuUVEXAG.

Movdadeg 3

2TA TTAPOAKATW EpWTAMATA BewpnoTe 011 A =1.

B2. Na efetdoete av n ouvdptnon f ikavomoiei Tic umoBéoceic ToU
, , 1
fewpApaTo¢ Rolle oto didoTnua [E, 4].
Movdadeg 6
B3. Na Bpeite Ta onpeia TNG ypa@ikAc mapdoTtaonc tng ouvdaptnong f
oTa oTmoia n e@amTopévn €ival TapAaAAnAn Tpog Tnv euBeia
y:_ZX+2018 KAl va YPAWETE TIC €EI0WOEIC TWV EQATITOPEVWV
OoTa onMeia auTdq.
Movdadeg 7
B4. Na Bpeite TIC aOUUTTWTEC TS Ypa@IkAC Tapdotaonc tn¢ f kar va
TAPACTAOCETE YPAPIKA TN ouvapTNON.
Movadeg 9
OEMA T

Aivetai n ouvdptnon f:[0, T] > R, pe tomo:  f(X)=2 nux—x .

r.

ra.

r3.

Na Bpeite Ta akpdétata Tn¢ f (tomikd kar oAikd).
Movdadeg 5

Na amodeiete 611 yia kd6e X, €[0, ] n ypagiki mapaotaon tng f

kai n epamtopévn tng ato A(X,, f(X,)) éxouv éva poévo koivé onpeio.
Movdadeg 5

T
Na utroAoyioeTe To OAOKARPWHO J' f(x)-ouvx dx .
0

Movdadeg 8

TEAOZX 3HZ ATIO 5 ZEAIAEX



APXH 4HY SEAIAAY - " HMEPHYION & A” EXTTEPINQN

e f(x) ,
ra. o) Na amodeiete 611 IM——==1 . (yovadec 2)
x—=>0 X
B) Na umoAoyioeTe T0 Iing[(f(x)—f(2x))-|nx] . (Movadeg 5)
X—>
Movadeg 7
OEMA A
In(x +1
Aivetar n ouvéaptnon f: (0, +©) > R, pe 10mo: f(X)zg .
X
. . X .
A1. Na amodeitete 611 IN(1+X) > ——, yia ka8e X > 0.
X +1
Movdadeg 5
A2. Na amodeigeTe 0TI N f avTioTpépeTal ka1 671 To TEdio opIopOU ™™g f
eival o diaotnua (0, 1).
Movdadeg 5
A3. Na amodeigere 61 f(x)> 2/ —1, yia ka8e X >0
Movdadeg 5
A4. Na ammodeitete 611 n €iocwaon
f(a) f'(a Ta
( )+ ( )+HU( ):0, 6mou O<a<1,
x-1 x-2 X
éxel akpIBw¢ dUo pifeg wg mpog X, pia oto didotnua (0, 1) kai pia
oto diaotnua (1, 2).
Movdadeg 5
A5. Av F eivar pia apxiki ouvéptnon ™ng f oto d1doTnUa (0,+oo) ME
2€+1
F(e)=e-In2, va amodeitete 611 IN2 < F(1) < In(—1)_
e+

Movdadeg 5

TEAOX 4HZ ATIO 5 ZEAIAEX



ook

APXH SHY SEAIAAY - " HMEPHYION & A” EXTTEPINQN

OAHrIIEX (yia Touc e€eTalopévouc)

210 €EWQPUAAO TOU TETPADIOU VA YPAWETE TO £CETACOPEVO UABNUA. XTO ECW@UAAO
TMAVW-TTAVW VA CUPTTANPWOETE T QATOMIKA OOG OToIXEia. ZTRV apXn Twv
ATTAVTACEWV O0G VO YPAWETE TTAVW-TTAVW TNV NUEPOMPNVIA Kal TO €GETACOPEVO
pNABnua. Na pnv avTiypayere 1a Béuara oTo TETPAdIO KOl VA MN YPAWETE TToubevd
OTIG ATTAVTHOEIG 006 TO OVOUA 0OG.

Na ypAWETE TO OVOPATETTWVUNO 0OG OTO TTAVW PEPOG TWV QWTOAVTIYPAPWY AUECWGS
MOAIG cag TrapadoBouv. TuxOov OnNMEIWOEIS OOag TTAvw oTa Bépara dev Oa
BaduoAoynBouv og Kapia TePiTTTWON. Katd Tnv attoxwpenor] oag va TTapadwoETeE
padi ge To TETPABIO KAl TA GWTOAVTIYPAPQ.

Na atmavtioeTe oTo TETPADSIO 0ag 0 OAA Ta BEPATA MOVO [E PTTAE 1] MOVO PE Haupo
OTUAG e peAdvi Tou dev OB VEl.

Kdbe atrdvtnon €mMOTNUOVIKA TEKMNPIWMEVN €IVl OTTOOEKTT).

Alqpkela €¢ETaong: TPEIG (3) WPES META TN OIAVOUN TWV GWTOAVTIYPAPWV.

Xpodvog duvatng ammoxwpnong: 17:00

2AZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOZX SHX ATIO 5 ZEAIAEX



APXH 1H> SEAIAAY - T" HMEPHYIQN
NMANEAAAAIKEZ EZEETAZEIX
" TA=ZHZ HMEPHZIOY N'ENIKOY AYKEIOY
NMAPAZKEYH 9 IOYNIOY 2017
EZEETAZOMENO MAOGHMA: MAOHMATIKA NMPOZANATOAIZMOY
2ZYNOAO ZEAIAQN: TPEIZ (3)

OEMA A

Al.

A2.

A3.

A4.

‘EoTtw pia ouvaptnon f, n omoia eival ouvexng oe éva didotnua A. Av

f'(X) >0 oe kKaBe eowTEPIKG onueio X Tou A, T6Te va amodeifete 6Ti n f
gival yvnoiwg auéouoa oe 6Ao 10 A.

Movdadeg 7
OQewWpPNAOTE TOV NAPAKATW IGXUPIOHO:
«Kabe ouvaptnon f, n omoia eivar ouvexig oTo  X,, eival

TAapAYWYioIYn OTO ONUEIoO AUTO.»
a. Na xapakTnpioeTe TOV TAPATTAVW I10XUPIOCUO ypdeovTag OTO
TETPAGOI6O 0ag TO ypapua A, av gival aAnbng, § 1o ypauua ¥, av
givalr yeudng. (Movada 1)
B. Na aiTioAoyfoeTe TNV aTTAVINON 0OG OTO £pWTNUA a. (Movadeg 3)
Movadeg 4

Méte Aépe 611 pia ouvaptnon f civar ouvexng oe éva kKAsioTd didoTnua

[a,B];
Movdadeg 4

Na xapakrnpioere TIC TPOTACEISC TTOU akoAouBouv, ypdeovrag OToO
TETPAdI6 oag, OiTAa OoTo0 ypduua 1TOU aVvTIOTOIXEI 0 KABe mpodraon, 1
Aéén ZwoTd, av n mporaon civar cworn, H Aa@og, av n mpdraon givai
AavOBaouévn.
a) MNa «kd&Be Clevyog ouvapthAcewv f:R—>R kar g:R—>R, av
lim f(x) =0 kai lim g(x) =+, T67¢ lim [f(X)-g(x)] = 0.

X—> Xg X—> Xg

X—> Xo

B) Av f, g cival 80o cuvaptioeig ye media opiopou A, B avrioTtoixa,
161e N gof opiCetai av f(A)1 B=J.

y) Tia kaBe ocuvédptnon f:R > R mou cival mapaywyiociyn kar dev
mapouaialel akpotarta, ioxvel f'(X) #0 yia kaBe xeR.

5) Av O<a<1, t6te lim o = +o0.

X—> —o0

g) H eikova f(A) evég diaotTAuatog A Péow Piag ouvexoUg Kal Wn

otaBepri¢c ouvaptnong f cival didoTnua.
Movadeg 10

TEAOZX 1H> ATIO 3 SEAIAEX




APXH 2H> EAIAAS - T" HMEPHZIQN

OEMA B

X
Aivovtai o1 cuvaptioeig f(X) =4nx, x>0 kar gX)=——, x#1.

1-x'

B1. Na mpoadiopioete Tn ouvaptnaon fog.
Movadeg 5
X
B2. Av h(X)=(fog)(x)= Zn(l—} x € (0,1), va amodeiete 611 n ouvdpTnon
- X
h avrioTpégeTal kal va Bpeite TNV avtioTpo@n TnG.
Movdadeg 6
eX
B3. Av @(X)=h"(x)= i1 X € R, va yeAetioeTte Tn ouvdptnon ¢ wg TPog
+
TN govoTovia, Ta akpOTATA, TNV KUPTOTNTA KAI TA ONUEIA KAPTIAG.
Movadeg 7
B4. Na Bpeite 116 0pIfOVTIEC ACUUTITWTEG TNG YPAQPIKAG TTapAdocTaong Tng
ouvaptnong @ kail va Tn oxXedIAOETE.
(H ypa@ikn Tapdotaon va oxedlaoTei HE OTUAG.)
Movadeg 7
OEMAT

Aivetal n ouvaptnon f(X) = —-nux, x €[0,n], ka1 To onueio A(g,—zj .

r1.

ra2.

rs.

2
Na amodeigete 611 umdpyouv akpiBwg dUo epamTéueves (g,), (g,) Tng

ypa@ikA¢ mapdotaong tng f mou ayovrar amd 10 A, TIC OTOIEC KAl Va

BpeiTe.
Movadeg 8

Av (g,): Y=—-X kal (g,): Y=X—m eival ol eubeieg Tou epwTtrpartog M1,
167 va oxedidoete TIg (g,), (€,) Kal Tn ypagiki mapaoTtacn Tng f kar va
2
, p 1 T . .
atmodeiete 011 — = ——1, éTTOU:
E, 8
e E, cival 1o eufadodv Tou Xwpiou TTOu TEPIKAEIETAl ATTO TN YPAPIKA
mapdotaon tng f kai Tig euBeieg (g,), (g,), kai
e E, cival To epBaddv Tou xwpiou TTOU TEPIKAEiIETAI AT TN YPOAPIKA

mapaoTtaon Tn¢ f kal Tov afova X'X.
Movdadeg 6

) ) : f(X) + X
Na utroAoyioeTe 10 6pio lim—m——— .
orf(X) =X+ 7
Movadeg 4

TEAOZX 2H> ATIO 3 JEAIAEX




ra.

APXH 3HY SEAIAASY - T"HMEPHXIQN
[f)
X
Na atrodeifeTe OTI j— dx > e-1-7 .
X
1

Movdadeg 7

OEMA A

Aivetan n ouvdaptnon f(x) =

A1,

A2,

A3.

A4.

Ix*,  xe[-10)
enux, Xel0,n]

Na deifete 611 n ouvdapTtnon f eival ouvexig oto didotnua [-1Ln] kai va

BpeiTe Ta Kpiolga onueia TnG.
Movdadeg 5

Na peAetAoete Tn ouvdptnon f wg mpog Tn povotovia kal Ta akpdTarta,
Kal va BpeiTe To oUVOAO TIHWV TNG.
Movadeg 6

Na Bpeite 10 g¢upfaddv Tou Xwpiou TTOU TEPIKAEIETAlI ATTO TN YPAQPIKN
mapdoTtaon Tn¢ f, TN ypagikn mapdoTtaon tng ¢, pe g(x)=e>*, xeR,
Tov dova Y'Yy kal Tnv gubeia X =7 .
Movdadeg 6
3n 3n
Na AUoete Tnv eéiowon 16e 4f(x)—e *(4x—3n)’ = 82
Movdadeg 8

OAHTIEZ (yia Touc e€eTalopévouc)

210 €EWQUAAO TOoUu TeTpadiou va ypdwete 1O efeTtalduevo padBnua. XTo
EOWQPUAAO TTAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OTOIXEia pabnTh.
ZTnV apXn TWV ATMAVTACEWYV 000G VA YpAWeTe TAVW-TTAVW TNV nUEpoOPNnvia
Kal 70 €geTalopevo pabnua. Na pnv avrtiypdywete 1a Bépata oto TeTpddio
KOl vo 4N YPAWEeTE TTOUBEVA OTIGC ATTAVTHOEIG OOG TO OVOUA 0QG.

Na ypAWeTe TO OVOUOATETTWVUMO 0AG OTO TAVW HEPOG TWV QWTOAVTIYPAPWYV
auéowg HOAIG cag TTapadoBouv. TuXOv ONUEIWOEIG 00G TTAVW OTA BépaTa dev
0a BaBuoAoynBolv oe kKapia mepimTwon. Kard tnv amoxwpnon ocag va
TapadwaoeTe padi e 7o TETPAdIO KAl TA QWTOAVTiypa@a.

Na aTTavTAoeTe OTO TETPADSIO 0ag 0 OAa Ta BEPaTa MOVO PE PTTAE 1 poévo
ME MOQUPO OTUAOG pe pgeAdvi TTou dev afrivel. MoAUBI emiTpéteTal, pyévo av 1o
(nTdel n eKQwWvNon, Kal pOvo yia TTiVaKeG, d1o0yPAUUATA KATT.

KaBe amdvinon €mMIOTAPOVIKA TEKUNPIWHPEVN €ival ATTOOEKTH.

Aildpkela e¢€taong: TpeIG (3) WPEG HETA TN OIAVOMPN TWV QWTOAVTIYPAPWYV.
Xpovog duvatng atmoxwpnong: 10.00 ..

2ZAZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOZX 3H> ATIO 3 SEAIAEX




APXH 1HY SEAIAAS - T" HMEPHYIQN & A” EXTTEPINQN
EMNANAAHMNTIKEZ NANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY KAI A" TA=HZ EZIMEPINOY N'ENIKOY AYKEIOY
TPITH 5 ZENTEMBPIOY 2017 - EEETAZOMENO MAOHMA:

MAGHMATIKA NMPOZANATOAIZMOY
2ZYNOAO ZEAIAQN: MNMENTE (5)

OEMA A

A1,

A2,

A3.

Eotw wia ouvaptnon f opiopévn oe éva didotnua A kai X, €va ECWTEPIKO aonpeio
Tou A. Av n f mapouacialel Tomkd akpdTato aTO X, Kal gival TTapaywyiciyn oTo
onueio auto, 1oTE va amodeigete o f'(x,)=0.

Movadeg 7
OewpPrnoTE TOV TTAPAKATW IOXUPIOUO:

«Ma ké8e ouvaptnon f opiopévn kai duo @opég Trapaywyioiun oto R, av yia

kémoio X, € R 1oxver f'(x,) =0, 167¢ T0 X, €ival Béon onpeiou kapTmg Tng .

a) Na XxapakTnpioeTe TOV TTAPATIAVW IOXUPIOUO YPAPOvVTAG OTO TETPAdIO 0ag TO

ypauua A, av gival aAnBnig, f 1o ypauua W, av givalr yeudng. (Movada 1)
B) Na aImioAoyAoETE TNV ATTAVTNOT 0AG OTO EPWTNHA Q). (uovadeg 3)
Movadeg 4

Na ypawere oro 1€TpAdI6 O0AC TO ypAuUUA TTOU QVTIOTOIXEI OTH Qpdaon n
oTToia CUNTTANPWVEI CWOTA THV NUITEAN TTPpOTAON!

Ma kaBe ouvexn ouvaptnon f:[a,B] > R, avioxver f(a)-f(B)> 0, tote
a) n egiowan f(x) =0 dev éxel Auon aTo (a,B).

B) negiowon f(x) =0 éxer akpiBug pia Auon aTo (a,B).

y) negiowaon f(x) =0 éxel TouhdyioTov duo Auoeig oTo (a,B).

0) O&v UTTOPOUNE VO £XOUNE CUPTTEPACHA Yia TO TTAABOG TwV AUCEWYV TNnG £gicwong
f(x) =0 oTo (a,B).
Movadeg 4

TEAOZX 1H¥ ATIO 5 ZEAIAEX



A4.

APXH 2HY SEAIAAY - " HMEPHYION & A” ESTTEPINQN

Na xapaktnpioere T1IC TTPOTACEIC TTOU AKOAOUBOUV ypdeovriag oTo TETpadid 0ag,
OiTTAa 1o ypduua 1mou avrioToixEi o€ KABe mpdoraon, 1 Aéén ZwaoTo, av n mporacn
givar owaorn, n Ad@og, av n mporaon givai Aavéaouévn.

a) Ta kaBe ouveyry ouvdpmon f:[a,p] = R, av G sivar yia mapdayouoa g f

oTo [a,B], T0TE jaf(x) dx=G(a)-G(B).
B

B) Mia ouvdaptnon f Aéyeran yvnoiwg augouoa oe éva dlaoTnua A Tou Trediou
OpIOPOU TNG, av UTTAPXOUV X,,X, € A pe X, < X,, wote f(X,) < f(X,).

Y) Av éva onueio M(a,B) avikel oTn ypa@ikK TTApAcTacn MIAG AVTIOTPEWIUNG
ouvaptnong f, 161e 10 onueio M'(B,a) avAkel oTn ypagikl TTapdcTtacn C’
me .

8) Tla kaBe ouvexn ouvdpton f:[a,f] &> R, n omoia ivar mapaywyioiun oto
(a,B), av f(a) = f(B), 1é1e UTTapPXEel akpPIBWG éva & € (a,B) TéToio woTe f'(E) =0,

g) Tloa kaBe ouvexny ouvdptnon f:[o,B] > R av ioxuve I f(x) dx=0, ToT1¢
p

f(x) = 0 yia k&6e X €[a,B].
Movadeg 10

OEMA B

Aivetar 10 TeTpAywvo ABIA T1ou dimmAavou
oXApatog pe TAeupd& 2cm. Av 10 TeTpdywvo EZHO
EXEl TIG KOPUPEG TOU OTIG TTAeUupéGg Tou ABTA:

B1.

B2.

B3.

B4.

Na ek@pdoete Tnv TAeupd EZ cuvapTtioel Tou
X.

Movdadeg 6 ©

Na amodeifete o111 10  €dBAdOV  TOUu
TeTpaywvou EZHO divetal amd 1n cuvdapTtnon:

f(x)=2x*-4x+4, 0<x<2

Movddeg 4

Na Bpeite yia 1oIEC TINEG TOU X TO €uPadov Tou TeTpaywvou EZHO
YiveTal eAGXIOTO KAl yIA TTOIEG PEYIOTO.

Movdadeg 9

Na e€etaoete av umdpxer X, € [0, 2], via 1o omoio 10 eppadov f(X,)

Tou avTioTolxou TeTpaywvou EZHO icoutar pe 4e™ +1 cm?.

Movdadeg 6

TEAOZX 2HY ATIO 5 ZEAIAEX



APXH 3HY SEAIAAY - " HMEPHYION & A” EXITEPINQN

OEMA T

‘Eotw ouvdptnon f, opiopévn ka1 mapaywyioiuyn oto diaotnua [0, 3], yia
TNV OTToiad YVWPICeTE TA £ENG:

r.

ra.

r3.

r4.

e H ypagiki mapdotaon tn¢ f' divetal oTo TapakdTw oXApA:

A

v

_3|---®

f(0)=2,f(1)=0

To epypaddv TOU Xwpiou TOU TEPIKAEIETAI HPETALU TN YPAQPIKAG
TapaoTaong Tng f" ka1 Twv euBeIbV x=0 ka1 x=3 100UTAl ME 8 T.pJ.

H f dev ikavoToiei TIGC UTTOB€0€IC TOU BewpPNUATOG EVOIAPNECWY TIHWV
070 d1A0TNUA [0, 3].

Na amodeiéete 6T f(3) =2, f(2) = —2 kai va Bpeite, av umapyouy,
Ta Kim@, /im X ,
x-1 |[nx x>0 f(x)_2

OIKAIOAOYWVTAG TIC ATTAVTAOEIG OAG.

Movdadeg 8

Na mpoodiopicete Ta dlaoTApaTta oTta omoia n f eivar yvnoiwg
augouoca, yvnoiwg @Oivouoa, KupTrh, KOiIAn kal TIG BE0EIG TOTTIKWYV
OKPOTATWYV KAl ONMEIWV KAPTTAG TNG f.

Movdadeg 8

Na amodeifeTe OTI uTTdpxEl Hovadikd X0€(2,3) yla To oTroio dev

udpxel To lim —.
X=X, f(X)

Movdadeg 5
Na oxedidoete Tn ypa@ikn mapdotaon Tng f.

Movdadeg 4

TEAOZX 3HZ ATIO 5 ZEAIAEX



APXH 4HY SEAIAAY - " HMEPHYION & A” EXTTEPINQN
OEMA A

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

A1. Na amodeitete 611 n f oto didotnua [0, 2] ikavoToiei TiI¢ uTToBéoEIg
TOU BewpnuaTog Yé€ong TIMAG.

Movdadeg 2
Av n f eival ouvexic oto medio opiopoU TG, TOTE:
A2. Na Bpeite Tnv i Tou A €R .
Movdadeg 2
A3. Na peAetTioeTe T povoTovia TG ouvapTNOoNg f.
Movdadeg 8
, , 2 31
A4. Na amodeigete omi: T < | f(x) dx <—-1.
2
Movdadeg 7

, . , =TT =T —X , ,
A5. Na amodeiete 0TI n €€iowon f(T-x):f(7-e ) éxel povadikn

AUon oto (0,1). MovéBec 6
ovadeg

TEAOX 4HZ ATIO 5 ZEAIAEX



ook

APXH 5HY SEAIAAY - T HMEPHXIQN & A ESTTIEPINGQN
OAHrIIEX (via Touc e€eTalouévouc)

210 €EWQPUAAO TOU TETPADIOU VA YPAWETE TO £CETACOPEVO UABNUA. XTO ECW@UAAO
TMAVW-TTAVW VA CUPTTANPWOETE T QATOMIKA OOG OToIXEia. XTRV apXn Twv
ATTAVTACEWV O0G VO YPAWETE TTAVW-TTAVW TNV NUEPOMPNVIA Kal TO €GETACOPEVO
pNABnua. Na pnv avTiypayere 1a Béuara oTo TETPAdIO KOl VA MN YPAWETE TToubevd
OTIG ATTAVTHOEIG 006 TO OVOUA 0OG.

Na ypAWETE TO OVOUATETTWVUNO 0OG OTO TTAVW PEPOG TWV QWTOAVTIYPAPWY AUECWGS
MOAIG cag TTapadoBouv. TuxOov OnMEIWOEIS OOag TTAvw oTa Bépara dev Oa
BaduoAoynBouv og Kapia TePiTITWON. Katd Tnv attoxwpenor] oag va TTapadwoETeE
padi pe To TETPABIO KAl TA GWTOAVTIYPAPQ.

Na atmavtioeTe oTo TETPADSIO 0ag 0 OAA Ta BEPATA MOVO [E PTTAE 1] MOVO PE HaUpo
OTUAG e peAdvi Tou dev OB VEl.

Kdbe atrdvtnon €mMOTNUOVIKA TEKMNPIWMEVN €IVl OTTOOEKTH).

Alqpkela e¢ETaong: TPEIG (3) WPES META TN OIAVOUN TWV GWTOAVTIYPAPWV.

Xpovog duvarng ammoxwpnong: 17:00

2AZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOZX SHX ATIO 5 ZEAIAEX



APXH 1H>Y SEATAAY - NEO & [TAAAIO SYZTHMA - I" HMEPHZIQN

MANEAAAAIKEE ESETAZEIZ
" TAZHZ HMEPHZIOY FENIKOY AYKEIOY
KAI EMAA (OMAAA B')
TETAPTH 18 MAIOY 2016
ESETAZOMENO MAGHMA:
MAGHMATIKA
NMPOXANATOAIZMOY (NEO IYITHMA)
KATEYOYNZIHZ (MAAAIO IYZTHMA)
ZYNOAO ZEAIAQN: TPEIZ (3)

OEMA A

Al.

A2.

A3.

A4.

‘Eotw pia ouvdaptnon f mapaywyioiyn oe éva diaotnua (a,B), ue

egaipeon fowg éva onpeio Tou X,, 010 oToio dpwg n f eivar ouvexng.

Av f'(x) >0 oT1o (a,X,) ka1 f'(X) <0 oto (X,,B), 16T va amodeigere OTI
To f(X,) eivar Tomké péyioto Tng f,

Movadeg 7
Mote 80o ouvapTthoeig f, g Aéyovtal ioeg;

Movdadeg 4

Na d1aTuTTwoeTe TOo Bewpnua PEONG TIMAG TOU dla@opIikoU AoylopoU Kal
VO TO EPUNVEUCETE YEWMETPIKA.
Movadeg 4

Na xapaktnpicere T1I1¢ MmTPOTACEIC TTOU akoAouBouv, ypdeovra¢ OTo
reTpadié oag, OimAa oT0 ypduua TTOU AaVTIOTOIXElI O KABe mporaon, 1
Aéén ZwoTo, av n mporaon givar cwarn, H Aalog, av n mpdraon €ivai
AavBaouévn.

a) MNa «kd&Be ouvexy ouvaptnon f:[a,B] >R  av G ceivar uia

B
mapdayouoa 1ng f oo [a,B], T6Te TO J‘ f(t)dt = G(a)—-G(B).

B) Av o1 ocuvaptioeig f,g éxouv dépio oto X, kai 1oxvuer f(X) < g(x)
KovTta o1o X,, 16Te [im f(x) < lim g(x) .
X X—Xg

—>Xo
y) Ka&be ouvaptnon f  vyia tnv omoia 1oxver f'(X)=0 yia kdabe
X € (a,X,) U (Xy,B), €ivar otabepn oto (a,X,) U (X,,B).

8) Mia ouvaptnon f eivar 1-1, av kar yoévo av, yia kGBe oToIxEio y TOoU
ouvéAou TIHWV TNnG, n egiowon y="7(X) éxel akpIBwg pia AUon wg

Tpog X.

TEAOX 1H> AIIO 3 YEAIAEX



APXH 2H> SEAIAAY - NEO & [TAAAIO SYZTHMA - I" HMEPHZIQN

g) Av n f eival ouvexig oto [a,B], 161e n f maipvel oto [q,B] uia
MEYIOTN TIMA M Kal pgia eAGx1oTn TIR m.
Movadeg 10
©OEMA B

Aivetal n ouvaptnon f(x) = » XxelR.

x? +1

B1. Na Bpeite ta diaotAuata ota omoia n f eivar yvnoiwg avfouoa, Ta
diaoTtrparta ota omoia n f eivar yvnoiwg ¢Bivouoa kail Ta akpotata tng f.

Movadeg 6

B2. Na Bpeite Ta dlacTtApata ota omoia n f eival kupth, Ta diacTApara ota
omoia n f eivalr koiAn kol va TpocdiopiceTe TA onueia KAUTAS TNG
YPA®IKAG TNG TTapAdoTAONG.

Movadeg 9

B3. Na BpegBoUv o1 acUPTITWTEG TNG YPAPIKAG TTapdoTaong Tng f.

Movadeg 7

B4. Me Bdon 1 ammaviioeig oag ota epwTtApata B1, B2, B3 va oxedidoeTe TN
ypa@ikf TapacTtaon ¢ ocuvaptnong f.

(H ypa@ikn TapdoTaon va oXedlaoTEl e OTUAOD)
Movadeg 3

OEMAT

2
M. Na AUoete Tnv efiowon € —x*-1=0, xeR.
Movadeg 4

F2. Na Bpeite 60Aeg TIG cuvexeic ouvapTtioeic f: R — R mou IkavomololUv tnv
. 2 x2 2 2 . .
oxéan f(X)=(e - X —1) yia kG8e xeR kai va aitiohoynoere 1nv

atmdvrnon oag.
Movdadeg 8

2
r3. Avf(x)=e* —x*-1, xeR, va amodeixbei 611 n f eival kupTH.

Movadeg 4

Fr4. Av f civai n ouvaptnon Tou epwtiuatog M3, va AuBsi n e€icwon:

f(Inux|+3)—=f(Inux|) = f(x+3)—f(x)

6tav X € [0, +).
Movadeg 9

TEAOX 2H> AIIO 3 SEAIAEX



APXH 3H> SEAIAAY - NEO & [TAAAIO SYZTHMA - I" HMEPHZIQN

OEMA A
Aivetal ouvaptnon f opiopévn kai dUo Popég TTapaywyioiyn aTo R, ME OUVEXA

0elTEPN TTAPAYWYO, YIa TNV oTToia 1IoxUEl OTI:

A1,

A2,

A3S.

A4.

m

. I(f(x)+f”(x))r]px dx =T

0

e f(R)=R «ai Iimm=1
x—)Or“JX

. ef(x)+x=f(f(x))+eX yia kafe X e R.

Na deifete 6T f(1T) = T (Movadeg 4) kai f'(0)=1 (uovadeg 3).
Movadeg 7

a) Na deifete 61 n f dev Tapouoialel akpotata oto R. (Hovadeg 4)

B) Na deitete 611 n f eival yvnoiwg avfouoa oto R. (povadeg 2)

Movdadeg 6
) . NUX+0UVX )

Na Bpeite To  lIim ——. Movadeg 6

v ()
eTr
f(Inx

Na deifete 0TI 0 < I ( )dX <. Movadeg 6

X

1

OAHIIEZX (via Toug e€eTalopévoug)

210 £§W@UAAO TOU TeTpadiou va ypdaywete TO €feTalOpeEvo paAbnua. XTo
EOWPUAAO TTMAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OToIXeEia padnTh.
ZTnVv apXn TWV AMAVTIACEWY 0OG VO YPAWETE TTAVW-TTAVW TNV nUeEpouNnvia
Kal 1o €geTaldépuevo pabnua. Na pnv avriypdyete 1a Bépyata oto TETPAdIO
KOl vo 4N YPAWeTE TTOUBEVA OTIG ATTAVTHOEIG 0OOG TO OVOPA 0QG.

Na ypdyete TO OVOMUATETTWVUMO 0AG OTO TTAVW MEPOG TWV QWTOAVTIYPAQWV
auéowG MOAIG oag TTapadoBoulv. TuXxov onuelwoel§ oag Tavw oTa Bépata dev
0a BaBpoAoynbouv oe kapia mepimTwon. Kard tnv amoxwpnorn oag va
TOPAdWOETE PHOCi e TO TETPADIO KAI TA PWTOAVTiypAQPA.

Na ammavTAoeTe 0TO TETPASIO 0ag 0¢ OAa Ta Bépyata pMOvo pe PTTAe 4 pévo
ME MAUPO OTUAG pe peAdavi Tou Oev ofnvel. MoAUBI emiTpémmeTal, yo6vo av 10
{nTdel n ekewvNon, Kal HOVO yia TTiVAKESG, O1AYyPAPPATA KATT.

Kd&Be amdvinon €mMICTNUOVIKA TEKUNPIWHEVN €ival aTTOdEKTH.

Aldpkera e€étaong: Tpeig (3) WPeG PETA TN SIAVOUN TWV QWTOAVTIYPAQWV.
Xpovog duvatng ammoxwpnong: 10.00 ..

2AZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOX 3H> AIIO 3 SEAIAEX



APXH 1HS SEAIAAS - NEO & TTAAAIO SYSTHMA
ENANAAHOTIKES I" HMEPHSION
NANEAAAAIKEE ESETAZEIZ
" TASHZ HMEPHZIOY FENIKOY AYKEIOY KAI EMAA (OMAAA B’)
NMEMMNTH 9 IOYNIOY 2016 - ESETAZOMENO MAGOHMA: MAGHMATIKA

NMPOZANATOAIZMOY (NEO 2YZTHMA) & KATEYOYNZHZ (NMAAAIO 2YZTHMA)

2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

Al.

A2.

A3.

A4.

‘Eotw pia ouvdptnon f opiopévn oe éva didotnua A kai X, éva ecwTePIKO onpeio
Tou A. Av n f trapouaiael Tomkd akpdTaTo OTO X, Kal gival Trapaywyioiyn oTo
anpeio autd, ToTE va amodeigete om f'(X,) = 0.

Movadeg 7

Na dIaTuTTWOETE TO KPITAPIO TTAPEUPOARG.

Movadeg 4

MéTe Aépe O N eubeia Y = £ eival opIZOvTia ACUPTITWTN TNG YPOPIKAG TTAPAoTAoNG

g ouvaptnong f oto +oo;
Movadeg 4

Na xapaktnpioste 1IC TTPOTACEISC TTOU akoAouBouv, ypdeovrag oro 1eTpadid oag,
OiTTAa OTO ypauua 1TouU avTioToIXEl O KABe TTpoTaon, TN Aéén ZwoTo, av n mporacn
givar owaotn, n Ad@og, av n mpdéraon givai Aavbaouévn.

ouv X —1

a) lim——=1
x—0 X
B) Av f(x)= In‘x‘ yia kaBe X # 0, 161 f'(X) =ﬁ yia kGBe X = 0.
X

Y) Av pia ouvaptnon f Sev eivar ouvexg oto X,, 1otE Nn f Bev eiva
TTapaywyioiun oto X, .
8) YTApxel TTOAUWVUMIKA ouvapTnon Baduou V > 2, n otroia £xel aoUPTITWTN.

£) Nakade ouvaptnon f, ouvexn oto [a,B], 1oxver:
B
av If(x) dx >0, tore f(X) >0 o1o [a,B].

Movddeg 10

TEAOZX 1H> ATIO 4 SEAIAEX




APXH 2H> YEAIAA> - NEO & ITAAAIO XY>THMA
EITANAAHITIKEY I'" HMEPHXIQN

OEMA B

Aivetal n ypa@ikr mapdaTtaon TG cuvaptnong T

B1.

B2.

B3.

B4.

B5.

2 x”
Y
Na Bpsite To Medio opIoHOU Kal To GUVOAO TiHwv Tn¢ .
Movadeg 2
Na Bpeite, av uttdpxouv, Ta TTapakdaTw opia.
a) Iimlf(x) B) Iirrlf(x)
Y) Iime(x) d) Iim7f(x) £) Iimgf(x)
lNa Ta épia TTou deV UTTAPXOUV VA AITIOAOYACETE TNV ATTAVTNONA 0AG.
Movadeg 7
Na Bpeite, av uttdpxouv, Ta TTapakdaTw opia.
. 1 : :
lim— lim— lim f(f(x
a) x—>2f(x) B) x—>6f(x) v) x—> 8 ( ( ))
Na aImoAoyAoEeTE TNV ATTAVTNONA 0OG.
Movadeg 9
Na Bpsite Ta onueia ota omoia n f dev eival cuvexig.
Na aITioAoyoeTe TNV ATTAVTNOT 0AG.
Movadeg 3

Na Bpeite Ta anpeia X, Tou Tediou opiopou Tng f yia Ta omoia ioxver '(X,) =0.
Na aImloAoyAoEeTE TNV ATTAVTNONA 0OG.
Movadeg 4

TEAOZX 2H> ATIO 4 SEAIAEX




APXH 3H> YEAIAA> - NEO & ITAAAIO XY>THMA
EITANAAHITIKEY I'" HMEPHXIQN

OEMA T
Aiverai n ouvaptnon f 1R = R pe f(X) = x°.

M. Na amodeicete 6 n f eivar ouvaptnon 1-1 (Yovadeg 2) kai va Bpeite TNV
avTioTpo®n ouvapTnon ft (Movadeg 4).
Movadeg 6
M2. Na amodeigete 6m yia kGBe X > 0 1ox0er:
1
f(nux) > f(x—gx3).
Movadeg 9
3. ‘Eva onueio M Kiveital katd pfikog ¢ kapmmoAng Y = X3, X >0 pe X = X(t) ka
y =Yy(t). Na Bpeite o TOI0 ONUEio TNG KAUTTUANG O PUBPOG WETABOARG TNG
teTaypévng Y(t) Tou M eival ioog pe 1o puBuo petaBoAng Tng Tetunuévng X(t), av
utroTeBei 61 X'(t) > 0 yiakaBe t > 0.
Movadeg 4
r4. Av g:R — R sivai ouvexng kai dpria ouvdptnan, va uTroAoyioeTe To OAOKARPWHA
1
[0 90 dx .
-1
Movadeg 6
©EMA A
AiveTal n ouvaptnon
[Inx
—+1 ,0<x<1
X
f(x)=¢ 1 X=1
Inx
— X>1
(X—-1

A1,

A2.

A3.

Na &ei€ete 6m n  eivar ouvexric oto (0,40) (dovadeg 3) kai va Bpeite, av

UTTEPXOUV, TIC KOATAKOPUQPEC QOUUTITWTIEC TNG YPAPIKAC Trapdotaong g f.
(Movadeg 2)
Movadeg 5

Na atrodeitete 61 T0 X, = 1 €ival To povadiké kpioipo onueio TNg f.
Movadeg 8

i) Na amodeitete 6 n e€iowon f(X) = 0 éxer povadikn pica ato (0,+).
(Movadeg 3)

TEAOZX 3H> AIIO 4 SEAIAEX




A4,

o gk

APXH 4H> YEAIAA> - NEO & ITAAAIO XY>THMA
EITANAAHITIKEY I'" HMEPHXIQN

i) Av E e¢ivai o €ufaddv Tou Xwpiou TIOU TIEPIKAEIETAI ATTO TN YPAPIKA
mapdoTtacn Tn¢ f, Tov a€ova Twv X kai Ti¢ euBeiec X =1 kal X = X,, OTou X,

n povadikn pia g e€iowong f(X) =0 o1o (0,+), va amodeitete 6TI

. —x02—2x0+2.
2
(Movadeg 4)
Movadeg 7
Av F cival wia rapdyouoa g f oto [1,+00) va amodei€ete 6T
(X +DF(x) > XF(D) + F(x?), vyiakéade X > 1.
Movddeg 5

OAHTIEX (yia Touc g€sTalouévouc)

210 €EWQ@UAAO TOU TETPAdIOU VO YPAWETE TO £CETACOPEVO UABNUA. ZTO ECW@PUAAO
TMAVW-TTAVW VA CUPTTANPWOETE TA OTOMIKA OAG OTOIXEId. ZTNV aApXf Twv
ATTAVTACEWV 000G VA YPAWETE TTAVW-TTAVW TNV nNUEPOMNVia kal 1o egeTalduevo
MABnua. Na pnv avriypdypere 1a Oépara oTo TETPABIO KAl va N YPAWETE TToubevd
OTIG ATTAVTHOEIS 0AG TO OVOUG 0OG.

Na ypAWETE TO OVOPATETTWVUNO 0AG OTO TTAVW HEPOG TWV QWTOAVTIVPAPWY APECTWG
MOAIGC cag TrapadoBouv. Tuxoév onupeEIwoElS oag TAvw oTa Bépara dev Oa
BaBuoAoynBouv og Kapia TePiTTTWON. Katd TNV amroxwpenor] oag va TTapoadwoETE
Madi Ye To TETPADIO KAl TA GITOAVTIYPAPA.

Na atravTioeTe oTo TETPADIO oag o0& OAA Ta BEPATA POVO pE PTTAE 1] pOvVo e paupo
OTUAG pe peAdvi Tou dev afrvel. MoAUBI emiTpéTTeTal, pOvo av 1o NTAEl N EKYWvNon,
KAl MOVO YIQ TTIVOKEG, OIAYPANPATA KATT.

KdaBe atravrnon €mMoTNPOVIKA TEKUNPIWKEVN Eival ATTOOEKTT.

Aldpkela e¢ETaong: TPEIG (3) WPES META TN OIAVOUN TWV QWTOAVTIYPAPWV.

Xpovog duvarrg atroxwpnong: 18.30

2AZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOZX 4H> ATIO 4 SEAIAEX




APXH 1HS SEAIAAS - I HMEPHSION
NMANEAAAAIKEE ESETAZEIZ
" TAZHZ HMEPHZIOY FENIKOY AYKEIOY
KAI EMAA (OMAAA B)
AEYTEPA 25 MAIOY 2015
ESETAZOMENO MAGOHMA:

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

OEMA A

Al.

A2.

A3.

A4.

‘Eotw pia ouvdptnon f, n omoia cival opioyévn otc éva KA£loTo

diaoTtnua [a,B]. Av

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

« f(a)=1(B)

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

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

Movadeg 7
‘Eotw pia ouvdaprtnon f kar X, €va onueio Tou mediou opiopou tng. MoTe
B8a Afpe 6T n f eival ouvexng aT1o X;

Movdadeg 4
‘Eotw pia ouvaptnon f pe medio opiopou A. Moéte Aépe 6mi n f
Tapouciafel oo X, € A TomIKS €AAXIOTO;

Movdadeg 4

Na xapakrnpicoere TIC TPOTACEIC TTOU akoAouBouv, ypdeovra¢ OToO

TETPAdI6 oag, OiTAa OoTo ypduua 1TOU aVvTIOTOIXEI 0 KGBe mpdodraon, 1

Aéén ZwoTd, av n mporaon civar cworn, H Aa@og, av n mpdraon givai

AavOBaouévn.

a) Av yia dUo cuvapTtioeig f, g opifovral o1 cuvaptioeig fog kar gof,
16Te 10XVel mavToTe 611 fog = gof.

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

y) Ta ké8e xeR i1oxuer 611 (OUVX) =nNux.

TEAOX 1HZ AITO 4 EAIAEX




APXH 2HY SEAIAAY - " HMEPHXYIQN

8) Eotw f pia ouvexig cuvdptnon oec éva didotnua [a,B]. Av 1oxUel

otmi f(x) >0 vyia kaBe X €[a,B] kar n ocuvaptnon f dev eivar Tavrou

B
undév oto didoTnua autd, TOTE j f(x)dx > 0.
a

g) Av lim f(x) =0 kar f(x) >0 kovtd ot0 X,, 161 liM Tl) = + 0.
X—Xg X=Xy T(X

Movadeg 10

OEMA B

OewpoUpe TOUG UIYadIKOUG apIBPOUG Z yia TOUG OTTOioUG IOXUEL:

B1.

B2.

B3.

|lz-4|=2|z-1]|.

Na atodeifete OTI O YEWMETPIKOG TOTTOG TWV €IKOVWY AUTWV TwV

MIYOBIKWYV apIBuwy Z €ival KUKAOG HE KEVTPO TNV apXhi Twv afdvwv Kal
akTtiva p=2.

Movadeg 7

2z, 2z,

EoTw W=—2% 472

. - o0Tou Z,, Z, dUo piyadikoi apiBuoi Tou epwTAPATOG
2 1

B1.
Na atrodeigete OTI:
a) O W gival TpaypaTikog Kai
(novadeg 4)
B) -4<w <4,
(novadeg 7)
Movadeg 11

Av W= -4, 6mmou W ¢€ival o PIyadikog apiOuog tou gpwTtiuatog B2, va
Bpeite TN oxéon mou ouvdéel Toug piyadikoug apiBuoug Z,, Z, Kal va
atmodeigete 611 TO Tpiywvo ABT pe kopugég Tig eikdveg A(z,), B(z,),(z,)
TWV HIYadIKWwV apibpwy z,, Z, Kal Z;, e Z,=21Z,, €ival I000KEAEG.
Movdadeg 7

TEAOX 2HX AITO 4 SEAIAEZX




APXH 3HY YEAIAAY - " HMEPHXYIQN

OEMAT

X

e

—, xeR.
X“+1

Aivetal n ouvaptnon f(x)=

M. Na peAetinoete Tnv T w¢ mpog T povotovia kal va ommodeifete OTI TO
ouvoAo TIgwv TnG gival 1o diaaTnua (0,+0o).

Movadeg 6
N2. Na amodeieTe 611 N €€icwon
3 2 ’
fle” - (x +1) = —
5
E€XEI OTO OUVOAO TWV TTPAYUATIKWY apIBPwyV dia akpiBwg pica.
Movadeg 8
3. Na ammodeiete OTI
4x
fo(t) dt < 2xf(4x)
yia kG8e x>0.
Movdadeg 4

F4. Aivetal n ocuvdptnon
1 e4x
1) = ;LXf(t)dt, x>0
2 , X=0

Na amodeifete 611 n ouvdaptnon g eival yvnoiwg avouoa ato [0,+ ).

Movdadeg 7

©OEMA A

‘Eotw n mapaywyioiyn ouvdptnon f:R — R yia Tnv omoia ioxUouyv:
o f'(X) [ef(x) + e_f(x)] =2 yia kdBe X e R kai
e f(0)=0.

A1. Na amodeitete 611 f(x) = In(x +vx?+1), xeR.
Movadeg 5

A2. a) Na Bpeite Ta diacTApata ota omoia n cuvaptnon f eival kupTA /R KoiAn
KOl VO TTPOOBIOPIOETE TO ONUEIO KAPTIAG TS YPAPIKAG TTapdoTaong tTng¢ f.

(novadeg 3)

TEAOX 3HZ AITO 4 EAIAEX




A3.

A4.

APXH 4HY SEAIAAY - " HMEPHXYIQN

B) Na umroAoyicete 10 guPfaddv Tou Ywpiou TTOU TTEPIKAEIETAlI QATTO TN
ypa@ik TapaoTtaon t¢ ouvaptnong f, tnv guBeia Y = X ka1 TI¢ guB¢gieg

X=0 kol x=1.

(Movadeg 4)

Movadeg 7
Na utroAoyioeTe TO OpIO:
X
f2(t)dt
lim eJ.O 1| en|fx)|].
x—0%"
Movadeg 6
Na atrodeitete OTI n e€icwon:
X—2 2 X 5
1-3[0 f(t?)dt ) 8—3j0f (t)dt .
X-3 X=2
€xel Mia TouAdxioTov piCa oTo (2,3).
Movdadeg 7

OAHTIIEY (via Touc e€eTalouévouc)

210 e§WQUAAO TOU TETPpAdiou va ypaweTe TOo €€eTAlOPEVO HABNUA. ZTO
EOCWPUAAO TAVW-TTAVW VA OCUPTTANPWOETE TA QATOMIKA OTOoIXEiQ
MOONTA. ZTNV apXn TWV ATMAVTIACEWV O0OaG VA ypAWeTe TAVW-TTAVW
TNV nUEpoPnvia kKal To €feTalOuevo pabnua. Na pnv avriypdayweTe 1a
Bépata oTo TETPADIO KAl VA UN YPAWETE TTOUBEVA OTIC ATTAVTACEIG OAG
To OvOoud 0QG.

Na ypAWETE TO OVOUATETTWVUHUO 0OG OTO TTAVW HEPOG TWV QWTOAVTIYPAPWY
QUEOWG MOAIC cag mapadoBolv. Tuxov onUEIWOEIE C0a¢ TAVW OTdA
Oépara Oev Ba BadBpoAoynbolv oe kKapia TtepimTwon. Katd T1nv
amoxwpnon oag¢ va TapadwoeTe padi Pe TO TETPAdIO KAl TA
QwToavTiypaga.

Na ammaviAoeTe 0TO TETPASIO 0ag 0 OAa Ta BEuaTta MOVO PE UTTAE N
MOVO pe paupo OTUAG pe peAdAvI TTou dev ofrvel. MoAUBI emiTpéTTETAl,
MOvo av 10 {nTdel n €ekQwWvnon, Kal pévo yia Tivakeg, diaypduuarta
KATT.

KaBe amdvinon €mMIOCTAPOVIKA TEKUNPIWHEVN €ival aTTOOEKTH.

Aldpkela e¢étaong: TpeIg  (3) wpeg  PETA TN dlavoun  TwvV
PWTOAVTIYPAPWV.

Xpovog duvaTthg amoxwpnong: 10.00 ..

ZAZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX 4HX AITIO 4 EAIAEX




APXH 1HY YEAIAAY - " HMEPHXYIQN

EMNANAAHNTIKEZ NMANEAAAAIKEZ EZETAZEIZ
N TAZHZ HMEPHZIOY FENIKOY AYKEIOY
NMAPAZKEYH 12 IOYNIOY 2015
EZEETAZOMENO MAOHMA:
MAOHMATIKA OETIKHZ KAl TEXNOAOTIKHZ KATEYOYNZHZ
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

Al.

A2.

AS.

A4.

‘Eotw pia ouvaptnon f opiopévn oe éva didotnua A. Av n F civar pia

mapayouoa ¢ f ato A, 167¢ va amodeifeTe OTI:

e OAe¢ o1 ouvapTthoeic Tng  poperg G(X)=F(X)+c,ceR civa
mapayouoeg TG f oto A, kai
e KGBe AAAn Tmapdayouca G ¢ f oto A Taipver ™ popon
G(x)=F(x)+c,c e R.
Movadeg 7
Mote pia ouvaptnon f:A >R Aéyetar ouvaptnon 1-1;
Movadeg 4
Moéte n euBeia X=X, ALyeTal KATAKOPUPN OQOUPTITWTN TNG YPOAPIKAG

mapdoTaong piag ouvaptnong f;
Movdadeg 4

Na xapaktnpioere T1IC TPOTACEIC TOU akoAouBouv, ypdaeovrag OTo
TeTPAdI6 oac OimAa oTo ypduua 1moU avrioToIixEl o€ KGBe mpdraon tn Aéén
2woro, av n mporaon civar oworh, B Ada@og, av n mpdoraon civai
AavBaouévn.

a) Av zeC, 161¢ (Z_V)=(2)V, OTTOU V BETIKOG aKéPAIOG.
B) Av o1 ouvaptioeig f, g €xouv d6pio oto X, kai 1oxUel f(X) < g(x)

KovTd a1o X,, 167e lim f(x) < lim g(x)
X—>Xg X—>Xg

Y) Av lim f(x) = — oo, 167¢ f(X)>0 KOVT4 OTO X,
X=X

0) Ymdpxel mToAuwvudIKA cuvaptnon BaBuou peyaAuTepou A icou Tou 2,

TNG OTTOIAG N YPOAWIKA TTapAoTacn £XElI ACUPTITWTN.

TEAOX 1HZ AITO 4 EAIAEX




APXH 2HY SEAIAAY - " HMEPHXYIQN

g) Av f eival pyia ouvexrig cuvaptnon oe éva diaotnua [a,B] kar G civai

pia mapayouoa tng f oto [a,B], T6TE TavTOTE 10K VEL:

[C1at = G(a)-G(p)

Movdadeg 10

OEMA B

Oewpolpe TOug HIYyadikoug aplBuoug Z, W yia TOUG OTTOiouG I0XUOUV:

e |z-3i[-18=|z-3f

o |W—i|=Im(w)+1

B1l. Na amodeiete OTI 0 YEWMETPIKOG TOTTOG TWV EIKOVWV TWV MHIYABIKWYV
aplBuwyv z cival n eubeia pe e€iowon X—-y—3=0
Movdadeg 9

B2. Na atmodecifete 0TI 0 YEWMETPIKOG TOTTOG TWV E€IKOVWV TWV HIYABIKWYV

1
aplBuwv W gival n TapaBoAn pe egicwon y=ZX2
Movadeg 9
B3. Tlia Toug TTapatmdvw MIyadikoug apiBuoug Z, W va Bpeite Tnv eAAXI0TN

TIMA TOU PETPOU |Z—W |
Movadeg 7
OEMAT
Aivetai n ouvéaptnon f(x)=e* - Inx, x €(0,+w»)

M. Na peAetAoete Tn ouvdptnon f wc¢ Tpog T povoTtovia kai va Bpeite 10O
OoUVOAO TIHWV TNG.

Movdadeg 6

TEAOX 2HX AITO 4 SEAIAEZX




APXH 3HY YEAIAAY - " HMEPHXYIQN

N2. Na Bpeite To TEdiO OPIOPOU TNG oUVAPTNONG g HE

h(x)
g(x)= L " Jt? =1 dt,

omou h(x) = f(x2 +1) - f(2) + 1.

Movdadeg 6
MN3. Na amodeiete 611 N €€iowan
1
fl f(x)—=|=1
( (x) 2)
EXEl akpIBwg dUO BeTIKEG PideG X, , X,
Movadeg 6

4. Av via 1ig pifeg X;,X, Tou gpwTtApartog M3 1oxvel o611 X, < X,, TOTE va
amodeigeTe OTI UTTApXeEl Povadiko § e (X;,1) TéTolo, WOTE N €PATTOUEVN

™S ypagikAg mapdaTtacng Tng f oto anueio (§,f(§)) va diépxetal améd 1o
3
onueio M(O , E)

Movadeg 7
OEMA A
‘EoTtw pia mapaywyioiun ouvaptnon f: (0, +©) > R yia tnv omoia 1ox0«l:

(X2 =x)-f'(x) +x-f(x) =1, yia kade X € (0, +0)

Inx
— ,0<x=£1
A1. Na amodeigete 611 f(X)=9x -1
1 ,x=1
Movdadeg 6
A2. Na ammodeiete OTI
§ () ,
I f(t)dt = .[1_ dt,yia ka6e X € (0, +o0)
1 2 t
Movadeg 4

TEAOX 3HZ AITO 4 EAIAEX




A3.

A4.

APXH 4HY SEAIAAY - " HMEPHXYIQN

a. Na amodeitete 611 n cuvdpTnon

1
g(x) = — IX "M 4t x (0, +o0)

1t
gival KoiAn. (novadeg 5)

B. 'Eotw E 10 gyBaddv tou xwpiou mou mepIKAEiETal amd TN yPAPIKA

TapAdoTaon TNG g, TNV €QATITOPEVN TNG YPAPIKNG TTapAacTaong Tng g
OTO Onueio TOU N ypa@ikp mapdoTtacn TG g Téuvel Tov Géova X'X
kKal Tnv euBeia X=3. Na amodeitete 011 E < 2. (uovadeg 4)

Movadeg 9

Na atrodeiete OTI

X 1 X
L f(t)dt > = _[1 tf(t) dt , yia kaBe X & (0, +o)
X X 5

Movadeg 6

OAHTIIEZX (yia Touc e€eTalopévouc)

210 £§W@UAAO TOUu TeTpadiou va yphwetre TO €€eTalduevo paONnua. XTo
ECWQUAAO TTAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OTOIXEia padnTth. XTnv
aPXA TWV ATTAVTACEWYV O0G VA YPAWETE TTAVW-TTAVW TNV NUEPOMNViIa Kal TO
egetalduevo padnua. Na pnv avtiypdyete 1a Bépata OoTo TETPADIO KAl va W
ypaweTe TOUBEVA OTIC ATTAVTHOEIC 0AG TO OVONG 0aG.

Na ypAWeTeE TO OVOUATETTWVUUO CAG OTO TTAVW MEPOG TWV QWTOAVTIYPAPWYV
auéowg POAIC oag TTapadobouv. Tuxdv onUEIWOEI§ o0ag TTAVW OTa BépaTta
oev 0a BaBuoAoynBouv oe Kapia TepiTTTwon. Katd tnv amoxwpnoni cag va
TAPAOWOETE Pali e TO TETPADIO KAI TA QWTOAVTIYPAPA.

Na atravioeTe oTo TETPAdIO oag o€ OAa Ta BEpATa HOVO e UTTAE 1) pOvo pe
MaUupo OTUAG pe peAavi mtou dev ofrivel. MoAuUBr emTpémeral, MOvo av TO
¢nTdAel N EKEWVNOTN, KAl HOVO YIA TTIVOKEG, OIAYPAUMATA KATT.

Kd&Be atrdvrtnon €mMIOTPOVIKA TEKUNPIWHPEVN €ival ATTOOEKTH.

Aldpkela e€€taong: TPEIG (3) WPEG META TN DIAVOUA TWV QWTOAVTIYPAPWYV.

Qpa duvatng amoxwpnong: 18:00

2A2 EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX 4HX AITIO 4 EAIAEX




APXH 1HS SEAIAAS - T” HMEPHSION
MANEAAAAIKEE ESETAZEIE
" TASHZ HMEPHZIOY FENIKOY AYKEIOY
KAI EMAA (OMAAA B')
AEYTEPA 2 IOYNIOY 2014 - ESETAZOMENO MAGHMA:

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

OEMA A

A1.

A2.

A3.

A4.

‘EoTtw pia ouvaptnon f opiopévn oe éva didotnua A. Av

e n f cival cuvexng oto A kai

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

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

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

Movadeg 4
Eotw pia ouvaptnon f pe medio opiopou A. Méte Aépe 6mi n f
Tapouoiadel oto X, € A (0AIk6) péyiaTo, TO f(XO);

Movdadeg 3

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

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

B) Av Jmf(x)=+w i —o, T6TE X'ETX‘O%=O

(Movadeg 2)

TEAOX 1HY AITIO 4 SEAIAEX




APXH 2HY SEAIAAY - T" HMEPHXIQN

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

(Movadeg 2)

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

TOTE IOXUEI

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

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

(novadeg 2)

Movdadeg 10
©EMA B
Aivetal n e¢icowon
2|z +(z+2)i-4-2i=0, zeC
B1. Na AUcoeTte TnV Tapatmdvw egiowon.
Movdadeg 9
B2. Av z=1+i ka1 z,=1-i €ival o1 pifeg Tng Tapamavw efiowong, T6Te va
anodei&eTe 0TI 0 apIOPOC
39
w=3 (ij
Z2
gival icog pe —3i
Movdadeg 8
B3. Na Bpeite TO YEWHPETPIKO TOTTO TWV €IKOVWY TWV PIYAdIKWY apiBuwyv U yia

TOUG OTTOiOUG IOXUEI
lu+w|=4z, -z, —i

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

Movdadeg 8

TEAOX 2HY AIIO 4 SEAIAEX




APXH 3HY YEAIAAY - T" HMEPHXIQN

OEMAT

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

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

N2. Na AUoeTe TV aviowon

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

e+1
Movdadeg 7

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

Movdadeg 7

OEMA A

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

1 , av x=0

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

OTI €ival yvnoiwg augouoa.

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

TEAOX 3HY AIIO 4 SEAIAEX




A3.

a b

APXH 4HY SEAIAAY - " HMEPHXIQON

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

(Movadeg 4)

Movadeg 11

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

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

OAHTIEZX (via Touc e€sTalouévouc)

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

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

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

KaBe amdvinon €TIOCTNUOVIKA TEKUNPIWMEVN €ival ATTOOEKTH.

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

Xpovog duvatng amoxwpnong: 10.00 ..

2A2 EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX 4HY AIIO 4 SEAIAEX




APXH 1HY YEAIAAY - T" HMEPHXIQON

EMNANAAHNTIKEZ NMANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY FENIKOY AYKEIOY
2ABBATO 21 IOYNIOY 2014
EZETAZOMENO MAOHMA:
MAOHMATIKA OETIKHZ KAl TEXNOAOTIKHZ KATEYOYNZHZ
2ZYNOAO ZEAIAQN: MNMENTE (5)

OEMA A
A1. 'Eotw pia ouvéptnon f mapaywyioiyn oe éva didotnua (o, B), MeE

e¢aipeon iowg éva onueio X, oto otoio, dpwg, n f eivalr ouvexng. Av n
f'(x) diatnpei mpoonuo oTo (a, Xo)U (X, B), 16T va amodeifete 6T TO
f(x,) Oev eival Tomkd akpoétato kai n f eivar yvnoiwg povétovn oTo

(a, B)
Movdadeg 7

A2. Na diatuTtwoeTe To Bewpnua Tou Bolzano.
Movdadeg 4

A3. ‘Eotw pia ocuvdptnon f opiopyévn oe éva didotnua A. Ti ovopdloupe
apxlkn ouvdptnon f mapdyouca tng f oto A;

Movdadeg 4

A4. Na xapakrnpioere T11¢ mPOTACEIC TTOU akoAouBoUv, ypdapovrag oOTo

TETPAdOIO oag OiTAa oTo ypduua mou avrioToixEi o€ KaBe mporaon tn Aéén

2woro, av n mpdoraon eivar owaorn, n Aa@og¢, av n mpdoraon Eivai
AavBacouévn.

a) H egiowaon ‘Z—ZO‘=p, p>0 TapioTdvel KUKAO YE KEVTPO TO ONUEio
K(Zo) Kal akTiva p, 6mmou Z, Z, piyadikoi apiBuoi.

(novadeg 2)

B) Eotw pia ocuvaptnon f Ttou eival opiopyévn oe éva oUvoAo Tng

popeng (a, X,)U(X,, B). loxUer n 1coduvapia

lim f(x)= o & ( fim (x) = fim £(x) = —oo)

X—>XG

(novadeg 2)

TEAOX 1HY AIIO 5 SEAIAEX




APXH 2HY SEAIAAY - T" HMEPHXIQN

vy) Aveivai O<a<1, 167¢ XILanaX:O
(Movadeg 2)
8) Eotw pia ouvdaptnon f ouvexnc oe éva didotnua A kal duo Qopécg
TTapaywyioiun o1o ecwTePIké Tou A. Av n f €ival kupti oto A, 10TE
uTToXPEWTIKA f (X)>0 yia KGOe ECWTEPIKG anueio Tou A.

(Movadeg 2)

o (10 &t) =1(m) g0

a

ME TNV TTpoUTTI60eON OTI Ta XpNoIYoTToloUPeEvVa cUuBOoAa £€xouv vonua.

(Movadeg 2)

Movadeg 10

OEMA B

OewpouUpe TOUG PIYadIkoug aplBuoug Z, W yid TOUG OTTOioUG 10XUOUV:

2Z —i i
= -, Z#
2Z +i 2

e W @QAVTOOTIKOG

B1. Na amodeigete OTI 0 YEWMPETPIKOG TOTTOG TWV EIKOVWV TWV MHIYABIKWYV

apiBuwy z, gival 0 KUKAOG JE KEVTPO TNV apxn Twv afdvwv Kal akTiva

1 1
p= E , EKTOC a1o 10 onueio M (0, —EJ TOU KUKAOU.

Movadeg 10
B2. AmO6 Ttoug mapamdvw MiyadikoUg aplbuolg z, Tou gpwThpatog B1, va
BpeiTe ekeivoug yia Toug otroioug 10X Uel [w|=1

Movdadeg 8
. 1T . .
B3. Av ival Z=§ , TOTE va atrodeigeTe OTI
w'+iw’ =0 Movadeg 7

TEAOX 2HY AIIO 5 SEAIAEX




APXH 3HY YEAIAAY - T" HMEPHXIQN

OEMAT

Aivetal n cuvdptnon

r1.

r2.

r3.

r4.

Na e§eraoere av n ouvdptnon f eivar ouvexng oto onpeio Xy =0

Movdadeg 4

Na Bpeite TOo oUvoAo TIHWV TG ouvdptnong f

Movdadeg 7
i) Na amodeifete 671, yia x>0, 1o0x0¢el n 1Ico0duvapia
f(x)=f(4) o x*=4"
(novadeg 2)

ii) Na amodeifete 611 n e€iowon X' =4", x>0, éxel akpIBwe dUo pilec,
TIG X, =2 Kkal X, =4

(novadeg 6)

Movdadeg 8

Na ammodeieTe OTI UTTAPXEI £va, TOUAAYXIOTOV, € € (2, 4) TETOIO, WOTE

1G]] :fa) dt =1(¢) (V2 -1(5))

Movdadeg 6

TEAOX 3HY AIIO 5 SEAIAEX




APXH 4HY SEAIAAY - " HMEPHXIQON

©OEMA A
‘EOTW n TTapaywyioiyn ouvaptnon

f:A>R, A=(0, +mo)

ue auvoho Tipwv f(A)=R, TéT0IQ, WOTE

f(X) /.2 ,
e (f (x)—2f(x)+3)=x, yia k&0t X e (0, +o)

A1. Na amodeiete 611 n cuvaptnon f avrioTpépeTal (Wovadeg 4) kal va BpeiTe
™V avtioTpoen ouvaptnon f ' tne f (povadec 3)
Movdadeg 7
MNa ra epwtApata A2 kai A3, divetal oTI

fix)=e* (x*-2x+3), xeR

A2. Na upeAetioete TN ocuvdptnon £ WG TPOG TNV KUpToTNTA. (Movadeg 3)
2Tn OUVEéXEla, va BpeiTe TO eYPaAdOV TOU Xwpiou TTOU TTEPIKAEIETAlI ATTO TN
YPA®IKA TTapdoTacn Tng ouvaprtnong f‘1, TNV €QATITOPEVN TNG YPAPIKNAG
mapdoTaong Tng 1 oto onueio TTou auTth TEPvEl Tov a&ova y'y, Kal Tnv
guBeia Xx=1 (Yovdadecg 6)

Movdadeg 9

A3. Ta kédBe xeR BewpolUue Ta onusia A(X, f'1(x)), B(f'1(x), x) TWV
YPOQPIKWYV TTAPACTACEWY TWV OUVAPTHOEWYV ' kai f avTtioTolxd.

i) Na atmodeifete 671, yia kKGBe Xe R, 10 yIVOUEVO TwWV OUVTEAECTWV
d1evBuvong TwWV €QATTOMEVWY TWV YPAPIKWY TTAPACTACEWYV TWV

ouvaptioewv ' ka1 f ota onpeia A ka1 B avrioToixa, gival ioo

pe 1 (novadeg 3)

ii) Na Bpeite yia mola Tiy Tou Xe€ R n améotaon Twv onueiwv A, B

yiveTal eAdxioTn, Kal va Bpeite TNV eAdxiotTn amdéoTaon TOuG.
(novadeg 6)
Movdadeg 9

TEAOX 4HY AIIO 5 SEAIAEX




APXH SHY YEAIAAY - T" HMEPHXIQN

OAHTIEX (yia Touc g€sTalopyévouc)

210 £§WQ@UAAO TOU TeTpadiou va ypdwete TO €eeTalduevo padnua. XTo
EOCWQPUAAO TTAVW-TTAVW VA CUUTTANPWOETE Ta ATOPIKA OToIXEia padnth. ZTnv
apXN TWV ATTAVTACEWYV OOG VA YPAWETE TTAVW-TTAVW TNV NUEPOMNViIa Kal TO
egetalduevo pabnua. Na pnv avriypayete 1a 6éuata oto TeTPAdIO KAl va HN
ypaweTe TTOUBEVA OTIC ATTAVTAOEIC 0AG TO OVOUA OaG.

Na ypAWETE TO OVOMATETTWVUHPO OAG OTO TTAVW MEPOG TWV QWTOAVTIYPAPWY
apéowg POAIC oag TTapadoBolv. Tuxdv onuEIWOoEI§ 0ag TTAVW OTAa BépaTta
oev O0a BaBpoAoynBouv o€ kKapia epiTTwon. Katd tnv ammoxwpnonf ocag va
TAPAOWOETE Padi Je TO TETPADIO KAI TA YWTOAVTiypa@A.

Na ammavTioeTe oTo TETPAdI6 oag o€ OAa Ta BEPATA HOVO PE UTTAE 1] pOvo e
MaUupo OTUAO pe peAdvi Tou dev ofrivel. MoAUBI emiTtpémetal, yévo av T1oO
¢nTdel N EKPWVNON, KAl HOVO YIA TTIVOKEG, OIAYPAUUATA KATT.

Kd&Be atmdvinon €mMIOTAUOVIKA TEKUNPIWHEVN €ival ATTOOEKTH.

Aldpkela eg€taong: TPeIG (3) wPeG PETA TN dIAVOUN TWV WTOAVTIYPAPWV.

Qpa duvatng amoxwpnong: 18:00

2ZAZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX SHY AIIO 5 YEAIAEX




APXH 1HY YEAIAAY - T" HMEPHXIQON

NMANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY N'ENIKOY AYKEIOY
KAI EMNAA (OMAAA BY)
AEYTEPA 27 MAIOY 2013 - EEETAZOMENO MAGHMA:

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

OEMA A

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

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

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

a
Movadeg 7

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

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

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

onueio K(Zo) KAl akTiva p2, oTou Z, Z, Jiyadikoi apiBuoi.

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

X=X

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

. Oouvx—1
8) loxuer 6mi: lim——— =1

x—0 X

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

Movadeg 10

TEAOX 1H> AIIO 4 ZEAIAEX




APXH 2HY SEAIAAY - T" HMEPHXIQN

OEMA B

OewpoUpue Toug PIyadikoUug aplBPoug Z yia TOuG OTToioug 10X UEL:

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

B1. Na amodecigete 0TI 0 YEWMPETPIKOG TOTTOG TWV EIKOVWYV TWV HIYAdIKWYV Z,
gival KUKAOG pE KEVTPO K(2,0) Kal akTiva p =1 (uovadeg 5)
2Tn oOuvéxela, yia kaBe piyadlkdG Z TTOU AVAKEL OTOV TTAPATTAVW
YEWMETPIKO TOTTO, VA ATTODEICETE OTI ‘Z‘ <3 (novadeg 3)
Movadeg 8
B2. Av ol piyadikoi apiuoi z,, Z, Tou avKouv OTOV Napanavw YEWHETPIKO
TOMO eival pilec TnG efiowonc W2 +Pw+y =0, pe W piyadikd apibpo,
B,y € R, kai
[Im(z,)-1m(z,)|=2
TOTE va anodeieTe OTI:
B=-4 kar y=5
Movdadeg 9
B3. Ocwpolue Toug piyadikolug apiBuoug d,y, A,, A, OI OTTOiOI AVIKOUV OTOV
YEWMETPIKO TOTO TOU epwTipatog B1. Av o piyadikdg aplBuoég v
IKOvVOTTOIEi TN oxéon:
Vi+a,vi+av+a,=0
TOTE VO ATTOQEIGETE OTI:
v|< 4
Movadeg 8
OEMAT

Ocwpoupe Tig ouvapthoeig f,g:R —> R, pye f Tapaywyioiun tétoi1eg
WOTE:

. (f(x)+x)(f’(x)+1)=x, yia kafe xeR

TEAOX 2H> AIIO 4 ZEAIAEX




APXH 3HY YEAIAAY - T" HMEPHXIQN

M. Na amodeigeTe OT1I:

f(x)=yx*+1-x, xeR

N2. Na Bpeite TO TARBOC TWV TTPAYUATIKWY PICWV TNG £¢iocwaong

f(g(x)) =1

Movadeg 9

Movadeg 8

3. Na amodeigete 0TI UTTAPXEI TOUAAGXIOTOV €va X, € (0, —j TETOIO, WOTE:

0
-“ f(t)dt=f(x0—Ej EPX,
T 4

Movadeg 8

OEMA A

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

e H f' eival yvnoiwg avgouoa oto (0, + =)
o f(1)=1
. lim f(1+5h)-f(1-h)

h—0 h

=0

@ewpolue €mmiong Tn ouvapTnon

“f(t) -1
g(x)=j %dt, xe(1+®) kar a>1
a

Na atrodeieTe OTI:

A1, f'(1)=0 (uovadec 4), kabwg emiong 611 n f Tapouoialsr eAaxioto oTo
X, =1 (povadeg 2).

Movadeg 6

A2. n g cival yvnoiwg avgouoa (povadeg 3), Kal oTn OUVEXEIA, va AUOETE TNV

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

8x2+5 2x445
Movadeg 9

TEAOX 3H> AIIO 4 ZEAIAEX




A3.

a b

APXH 4HY SEAIAAY - " HMEPHXIQON

n g eival KupTth, KaBwg etiong 0TI N €gicwaon

(0(—1)-‘. %dt=(f(a)—1) (x—a), x>1

EXEl AKPIBWG PIa AUon.
Movadeg 10

OAHTIIEY (yia Touc eEetalopuévouc)

270 e€WQUAAO TOU TeTpadiou va ypdyweTte 170 €EeTalOpeEvo pabnua. 10

EOWQPUAAO TTAVW-TTAVW VA CUPTTANPWOETE TA ATOPIKA OTOIXEia padnTn.

2TNV__0pXN TWV ATAVIACEWY 00¢ VA YPAWETE TAVW-TTAVW TNV

nuepopnvia kar 10 €geTaldpuevo paBnua. Na pnv avriypaweTte Ta
Béuata oTO TETPADIO KOl VA PNV YPAWETE TTOUuBEVA OTIC ATTAVTACEIG
oag 10 6voud o0aQg.

Na ypAWeTeE TO OVOUATETTWVUNO OOG OTO TTAVW HEPOG TWV QUWTOAVTIYPAPWYV
auéowg POAIG oag TTapadoBouv. Tuxdv onueEIwoEIC 0ag TTAVW 0Ta Béuata
0ev Ba BabuoAoynBouv oe kayia TTepimTwon. Kartd tnv amoxwpnon oag
vVa TTOPadWOoEeTE Yadi e 1o TETPADIO KAl TA QWTOAVTiypaQa.

Na amaviAoeTe 010 TETPAdIO oag 0 OAa Ta BEuaTa HOVO PE UTTAE N
MOvVOo pe paupo OTUAG pe peAdvi Tou dev oPBrivel. MoAUBI emiTpéTTeTal,
Kal JOVO yIa TTiVOKEG, OIaYyPAUMATA KATT.

KaBe atrdvinon €mMIOTAPOVIKA TEKPUNPIWHPEVN €ival aTTOOEKTH.

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

Xpovog duvatig amoxwpnong: 10.00 ..

KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX 4H> AIIO 4 ZEAIAEX




APXH 1HY YEAIAAY - T" HMEPHXIQON

ENANAAHNTIKEZ NMANEAAAAIKEZ EZETAZEIX
" TAZHZ HMEPHZIOY FENIKOY AYKEIOY
NMEMINTH 13 IOYNIOY 2013
EZETAZOMENO MAOGHMA:
MAOHMATIKA OETIKHZ KAl TEXNOAOTIKHZ KATEYOYNZHZ
2ZYNOAO ZEAIAQN: MNMENTE (5)

OEMA A

A1.

A2.

A3.

A4.

Av uia ouvdaptnon f eivar mapaywyioiyn oe éva onueio X, , Vva
atmodeiete 0TI n f gival cuvexng oto onueio auTo.

Movadeg 7
Na diatutTtwoeTe TO0 Bewpnua Tou Fermat.

Movadeg 4
‘Eotw pia ouvdaptnon f opiopévn oe éva didotnua A. Moia onueia
AéyovTtal kpioiua onueia 1ng f;

Movadeg 4

Na xapakrnpicere T1I¢ TPOTACEIC TOU akoAouBouv, ypdeovra¢ oOTo
TETPGOI6 oa¢ OimAa oT0 ypduua TTOU QVvTIOTOIxEi O KABe mporaon 1n
Aéén Zworo, av n mpdoraon givar cworn, N Aa@og, av n mpdraon givai
AavBaouévn.

a) [Na ommolovdnNTTOTE PIYAdIKO aplOud Z 1oXUEl ‘2‘=‘—Z‘
(novadeg 2)

B) Av uia ouvaptnon f civar 1-1 ot1o medio opiopol Tng, TOTE

UTTAPXOUV OnueEia TNG YPA@IKAG TapdaoTtaong tng f upe tnv idia
TETAYHEVN.

(novadeg 2)

y) Av lim f(X) =—00 , 16T lim (—f(X)) = 400

X—Xg X—Xg

(Movadeg 2)
8) lNa dvuo omoieagdAmoTe ocuvaptioelg f,g mapaywyiciueg oto Xo

IOXUEL:
(f 9),(’(0) =1'(%,)9(x0) = (%) g (%)
(Movadeg 2)

€) Av pia ouvaptnon f eivar ouvexnc oe éva didotnua A kar dev

undeviletal os autd, 161e n f diatnpei Tpoéonuo oto didoTnua A.
(novadeg 2)

Movadeg 10

TEAOX 1H> AIIO 5 ZEAIAEX




APXH 2HY SEAIAAY - T" HMEPHXIQN

OEMA B

OewpouUpe TOUG PIYadIkoug aplBuoug Z, W yid TOUG OTToioug n e&¢iowaon

2x* —|w-4-3i|x=-2|z|, xeR

éxel yia dITTAA pica, Tnv X =1

B1. Na amodeifete 0TI 0 YEWUETPIKOG TOTTOG TWV €IKOVWYV TWV Z OTO HIYadIKO
emiTedo gival KUKAOG pE KEVTPO TNV apxXA Twv afdvwv Kal akTiva p, =1,
KaBwg €TTioNg OTI O YEWMETPIKOG TOTTOG TWV EIKOVWYV TWV W OTO PIYadiko
emimedo eival kUkAog pe kévipo K(4,3) kal aktiva p, =4

Movdadeg 8

B2. Na amodeigete 611 uTdpyel POVaAdIKOG HIYadikdg aplOudg, n €Ikova Tou
OTTOioOU AVAKEI KAl 0TOUG OUO TTAPATTAVW YEWMPETPIKOUG TOTTOUG.

Movadeg 5

B3. Tlia Toug mmapatmdvw piyadlkoug apiBuyoug Z, W TOou gpwTnuatog B1 va
atrodeieTe OTI:

z-w|<10 ka1 |z+w|<10
Movadeg 6
B4. A1 Toug mapatmdvw MIyadikoug aplbuoug Z Tou gpwTApaTto¢ B1 va
BpeiTe ekeivoug, yla TOUG OTToiOUG IOXUEL:
27°-3z-27Z|=5
Movadeg 6
OEMAT

‘Eotw n mapaywyioiuyn ouvaptnon f:R =R yia 1nv omoia 1ox0ouv:

o 2xf(x)+x*(f'(x)—3)=-f"(x) yia k68e xeR

. f(1)=%

TEAOX 2H> AIIO 5 ZEAIAEX




APXH 3HY YEAIAAY - T" HMEPHXIQN

M. Na amodeifeTe OT1I:

Kal oTn ouvéxela 611 n ouvaptnon f eivar yvnoiwg av€ovoa oto R

Movdadeg 6

F2. Na Bpeite TIC ACUPTITWTES TNG YPOAQPIKAS TTapdoTaong tn¢ ouvdaptnong f
TOU gepwTApaTog M.

Movadeg 4

M3. Na AUoeTe 01O OUVOAO TWV TTPAYUATIKWY APIOPWY TV aviocwon:
f(5(x* +1)° —8) < f(8(x* + 1))
Movadeg 7
F4. Na amodeigete 11 UTTApXEl éva, TouldyioTov, & € (O, 1) TETOIO, WOTE:

£-¢
I f(t)dt=-¢(3e*-1) f(&° -¢)

0

Movdadeg 8

OEMA A
AiveTal ouvaprtnon f:[0,+oo)—>[R 0UO @OpPEG TTapaywyioiun, ME OUVEXN

0elTEPN TTAPAYWYO OTO [O, +oo), yla TnVv otroia 1o0x0UouV:

. f(x)=x+j‘1 I1 %dt du vyia ké6e x>0

. f(x)f’(x);tO yia kaBe x>0 «kai f(0)=0

OewpoUue €TTioONG TIGC CUVAPTAOEIG:

Q(X)=m ue x>0 «kai h(X)=(f’(X))3 e x>0

TEAOX 3H> AIIO 5 ZEAIAEX




A1,

A2,

A3.

A4,

APXH 4HY SEAIAAY - " HMEPHXIQON

Na atrodeigeTe OTI:
2
f(X) f"(x)+1=(f’(x)) yia kG8e x>0
Movdadeg 4
a. Na Bpeite To Tpdonuo Twv cuvaptiocewyv f kar f' oTo (O, +oo)
(vovadeg 4)
B. Na ammodeifete OTI f'(O) =1
(Movadeg 3)
Movadeg 7
Aegdopévou OTI n ouvapTnon g Eival KUpTR OTO (O, +oo), va atmodeigeTe
oTI:
a. g(X)Z 2—-X  yia kabe Xe(0,+oo)

(Movadeg 2)
’

B. (2—x) f(x)dx < 1

0
(Movadeg 4)

Movadeg 6

Na Bpeite 10 g¢ufaddv Tou Xwpiou TTOu TTEPIKAEIETAlI aTTO TN YPAQIKNA

mapdotaon Tn¢ ouvdaptnon¢ h, tov d€ova XX kai 1i¢ euBeiec x =0 kai

x=1
Movadeg 8

OAHTIEY (yia Touc eEseTalopuévouc)

270 eCWQUAAO TOU TETpadiou va YypAWETE TO €GETAlOPEVO NABNUA. 2TO

ECWQPUAAD TAVW-TTAVW VA CUUTTANPWOETE TA ATOMIKA OTOIXEia yadbnTA.

2TNV_0opXN TWV ATOVIACEWY 00¢ VA YpAaywere TAVW-TTAVW TNV
nuepopnvia kar 10 €&eTaldpyevo paBnua. Na pnv avriypaweTte Ta
BépaTta OTO TETPAJIO KAl VA PNV VPAWETE TTOUBEVA OTIG ATTAVTACEIG
oag 10 6voud C0aQg.

Na ypAWETE TO OVOUATETTWVUNO 0AG OTO TTAVW PEPOG TWV PWTOAVTIYPAPWV
auéowg POAIGC oag TTapadoBoulv. Tuxdv onuelwoEel§ 0ag TTAVW oTa Béuata
dev Ba BabuoAoynBouv oe kayia TTepimTwon. Katd tnv amoxwpnon oag
vVa TTapadwoeTe padi e 1o TETPADIO KAl TA QWTOAVTiypaga.

TEAOX 4H> AIIO 5 ZEAIAEX




APXH SHY YEAIAAY - T" HMEPHXIQN

Na amaviAoeTe 010 TETPAdIO oag 0 OAa Ta BEuaTa HOVO PE UTTAE N
MOvVO pe paupo OTUAG pe peAdvi Tou dev oPBrivel. MoAUBI emiTpéTTeTal,
Kal JOVO yIa TTiVOKEG, OIQYPAUMATA KATT.

KaBe atrdvinon €mMIOTAPOVIKA TEKPUNPIWHPEVN €ival aTTOOEKTH.

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

Xpovog duvatAg ammoxwpnong: 18:00

KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX SH> AIIO 5 ZEAIAEX




APXH 1HS SEAIAAS - T HMEPHXIQN

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

OEMA A

Al.

A2.

A3.

A4.

"Eotw wo ovvdptnon f rapaymyiown oe éva dtdotnua (a, B), ue

eEalpeon (owg €va onueio Tov X(, 0TO Oomolo Suwg m f elva
ovveyne. Av f(x)>0 oto (a, x¢) ®at f(x)<0 oto (x¢, f), TOTE VO
amodeiEete dtL to f(X() elval Tomrd néywoto g f

Movadeg 7
[I6te 0V0o ovvaptioelg f xalL g Aéyovtal (Oeg;

Movadeg 2
Noa dratvmwoete to Bewonua Rolle.

Movadeg 6

Na yxopoaxtnoioete TiIC JOOTAOEL MOV axoAovOouv,
YOAQOVTAS OTO TETPAOLO Oac OimAa OTO YOAuUUO TOU
avTLoTOLXEL Ot ndbe mootaon tn AéEn Xwoto, av n
mootaon eivar owoty, 1 AdBog, av n mootaon Eivol
AavBaouévn.

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

B) H Odwavvonatiny axtiva tov abpolonatoc TwVv

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

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

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

TEAOX 1H> AIIO 4 ZEAIAEX




APXH 2HS SEAIAAS - T HMEPHXIQN

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

j ff(t)dt — G(0)- G(B)
Movaodeg 10

O®OEMA B

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

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

Noa amodeiEete oL

Bl. |7=1
Movaodeg 7
N
B2. O aptBuodc (z——) elvalr moayuatiroc.
z
Movaodec 6
1 1 , ) ) y
B3. | —+—| (z;+2,)<4, 6mov z;, Z, 6V0 anG TOVS TAQATAVW
2y Zy
uryoadirove apLbuovg z
Movadec 6
B4. Ou eux0vec TV uLyaolxwv apltbudv u, yio Tovc omoiovg
LoyVveL u-ui= L—w, w20, aviirovy oty vrepfoin x*-y’=1
W
Movadeg 6
OEMA T

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

xf(x)+1=¢€*, yio vG0e xe R.

TEAOX 2H> AIIO 4 ZEAIAEX




I'l.

I'2.

I'3.

I'4.

APXH 3HS SEAIAAS - T HMEPHXYXIQN

e® -1
No amodeiete 611 f(X)=1 «
]. s X = 0

, Xx#0

Movdaodec 6

No amodeiEete 611 opitetal n aviiotoopn cvvdotnon £ ot
va Poeite 1o medio opLonoy Tne.
Movdaodec 6

Na Poeite tnv €Elomon Tng eamTOUEVNS TNS YOUPLRNG
noagdotaong e f oto onueio A (0,f(0)). =tn cvvéyeia, av

eivalr yvmoto otL n f elvalr nwvptH, va amodeiEete STL 1
eElomon
2f(x)=x+2, xeR
Exel axpLpwg wiow Avon.
Movdaodec 8
No Boeite To lim [x (/nx)/n(f(x))]

x—0

Movadeg 5

OEMA A
‘Eotw n mopaywyiown ovvdptnon f:A-R ue A=(0,+), yia

™V ooio LoYVvouVv:

o f(A)=(—00,0]

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

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

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

Al.

Noa amodeiEete dTL f(X)=€n( 22X j, x>0
x“+1

Movaodec 8

TEAOX 3H> AIIO 4 ZEAIAEX




APXH 4H3 SEAIAAS - T HMEPHXIQN

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

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

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

A4. No amodeiEete o011

2
X

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

" X

Movadeg 6

OAHT'IEY (yivo tovg eEetalonévouv

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

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

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

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

5. Na un x0nolwoTOLNOETE XOOTI WLALUETQE.

6. Kdabe amdavinon texunoltouévn eivolr amodexrty.

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

TEAOX MHNYMATOX

TEAOX 4H> AIIO 4 ZEAIAEX




APXH 1HS SEAIAAS - T HMEPHXIQN

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

AEYTEPA 28 MAIOY 2012
EEETAZOMENO MAOHMA: MAOHMATIKA

OETIKHXY KAI TEXNOAOTIKHX KATEYOYNXHX

LYNOAO XEATAQN: TEXXEPIX (4)

OEMA A

Al.

A2.

A3.

A4.

‘Eotw wwa ovvdptnon f n omoia eivalr ocvveyng oe €va

dtdotnua A. Av f(x) >0 oe #nGdbe comTeQG onuelo X Tov

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

Movadeg 7

[I6te Aéue OT1L uta ovvaptnon f elvar ocvveyxyne oe €va
®AeLo16 didotnua [a, B;

Movaodec 4

‘Eotw ovvaptnon f ue medio opiropnov A. I1dte Aéue StL 0

f tapovoLdlel 010 Xg€EA TOMIRO UEYLOTO;

Movdadec 4
Na yapaxtnoioete TIC TOOTAOCELS 7OV axoAovBouv,
YOAQOVTAS OTO TETPAOLO OaS OlmAa OTO YOAuUUo JTOU
avtiotolxel oe xdbe mootaon tn AéEn Xwoto, av 1
rootaon eivar owoty, N1 Ad@og, av 1 mootoon eival
AavBaouévn.

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

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

ExelL anpLpwc uio Avom wg mpog X

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

TEAOX 1H> AIIO 4 ZEAIAEX




APXH 2HS SEAIAAS - T HMEPHXIQN

, 1
0) (opx)' = 7 xeR—{xqux=0}
nu-x

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

o

ovveyelic ovvaptioelg oto [a,fB]
Movadec 10

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

B1.

B2.

B3.

B4.

-1 +z+ 1P =4 (1)
lw—5 w| =12 (2)
No amodeiEete 0TL 0 YEWMUETOLKROC TOTOC TWV ELXOVOV

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

Movadec 6
Av zi, z, gival 0V0 amd TOVC TAQATAV®LD ULYodLroVC
aQuORoVs z Ne [z1-2,| = V2 t6TeE, va Poelte TO |z +7,)

Movadeg 7

No amodeiEete O0TL 0 YEWMUETQOLROC TOTOC TV ELXOVOYV

TOV WLYOOLX®V alBuwy W 010 emimedo elval N EAAELYN

2 2

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

WEYLOTN ®OL TNV EAGAYLOTY TLUN TOV ‘w‘

Movadec 6

[N'a tovg nryadrove apbuovc z,w mov exainbevovv TLg
oyéoerg (1) nor (2) va amodeiEete dtu:

1< ‘z—w‘ <4

Movadec 6

TEAOX 2H> AIIO 4 ZEAIAEX




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

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

Movdaodec 6

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

Movdaodec 6

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

f’(Xo) + f(Xo) = 2012
Movdaodec 6

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

Movadeg 7

OEMA A

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

x>0 travomoLlel TIC OYEOELC:

e f(x)+0
x? —x+1 )

. j f(t)dt > >
1

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

TOV TUTO TNC.
Movaodeg 10

TEAOX 3H> AIIO 4 ZEAIAEX




APXH 4H3 SEAIAAS - T HMEPHXIQN

Av givol f(x) = e (/nx—x), x>0, to1e:

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

x—0 f(X)
Movadeg 5

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

%0 x>0, va amodeiEete dTLNoOVVAQTNON

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

a

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

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

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

@

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

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

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

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

No amavtioete 010 TeETd016 gag o dha ta Bépata.

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

No um YONOLULOTOLOETE XAUOTE WIALUETQE.

Kabe amdvinom emiotnuovird TeXunoLlouévn eivatr omodexnT.

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

Xpo6vog dvvathig amoywonong: 10.30 m.u.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOX 4H> AIIO 4 ZEAIAEX




5

APXH 1HS SEAIAAS -T"HMEPHYIQN

INANEAAHNIEL EEETALEIZ I" TAZEHE
HMEPHXIIOY 'ENIKOY AYKEIOY KAI EITAA
(OMAAA B)

AEYTEPA 16 MAIOY 2011
EEETAZOMENO MAGHMA: MAOGHMATIKA

OETIKHYL KAI TEXNOAOI'IKHYE KATEYOYNLHX

LYNOCAO LEAIAQN: TELLEPIYL (4)

OEMA A

Al.

A2.

A3.

‘Eotw pra ovvaptnon f optopuévny oe €va dtdotnpua A rot

Xo Evo eowTeQLnd onpeto 1tov A. Av 1 f mapovolalet
TOMIRG aArEOTATO OTO Xg AL ELVOL TOQAYWYIOLWN OTO
onueio ovtd, va arnodeiEete 6tL: f'(xg) = 0

Movaoec 10

Atvetalr ovvaptnorn [ opitopévny oto R. IIdte 1 evbela
y=AX+f AéyeTOL QOUUTTWTN TNC YOOQPLXHC TOQACTAONS
g f oto +oo;

Movadeg S
Na yxopaxtnpicete TIC mTEOTACELS mOU axoAiovBovv,
yoa@ovtag oOto TETEAOLO oac¢ SIimAa OTO YOAUUO TOU
avtiotolyel oe xabe mpotaon 1n AfEn Xwoto, av n
mpdtaon eivar ocwotn, 1 Adbog, av n mpdraon &ivai
AavBaouévn.

a) Two %a0e pyadund apbud z # 0 opifovue z°=1

B) Mia cuvaptnon f:A—R Aéyetar cvvapinon 1-1, dtav
YL OTMOLaAONTOTE Xi,Xy €A LOYVEL 1 OCUVETAYOYT:

av X #X,, t6te (%) # f(x,)

1

oy X

v) T ®&be xeR=R-{x|ovvx=0} toyvet: (eox) =—

0) Ioyvel 6tu:  lim MR2 g
X—>+0 X

TEAOZ 1H> ATIO 4 ZEAIAEY




APXH 2H> SEAIAAY - T HMEPHYLIOGN

g) O yoagiréc nopaoctdoerg C nat C° ToV OVVOQTHOE®Y

®EMA B
‘Eotw ov pryadixol apbBpol z xor w pue z#31, oL omoiot
LXAVOTTOLOUV TLS OYECELC:

| z=31 [+ 2431 [=2 xar w=2z-3i+

f wou 7 elvar ovppetowméc wg mopoc v evdeio y=x
mov dryotopel trg yovieg xOy nat x Oy’

Movdaodeg 10

z—31
B1l. Na fpeite 10V YeWUeTOHSO TOMO TOV EROVOY TOV
WLy OLr v apifpdy z
Movaodecg 7
) ) — . 1
B2. No anodeiete 6t z+31= :
z—31
Movaoeg 4
B3. No amodeiEete 611 0 W elvol mEayuaTirdc aplipdc xou
otL —2<w<2
Movaodeg 8
B4. Noa amodeiEete 61U r Z—W |:‘ Z \
Movaodec 6
OEMAT

Alvetor n ovvapinon f: R—R, 0vo gopéc mopaywylowwn oto

R, pe f'(0)=£(0)=0, n omolo xavomoiel T OxEon:

X (f'(x)+1"(x)—1)=f'(x) +xf"(x)

via x&0e xeR.

TEAOZ 2HY AIIO 4 >EAIAEX




APXH 3HY SEAIAAS - T HMEPHYION

I'l. Na omrodeifete dt1: f(x)=In(e* - x), xeR

Movadec 8
I'2. No peletiioete 11 ovvaptnon f wg wpog ™) wovotovia ®ou
TQ AREOTATO.

Movadeg 3
I'3. Na amoodelEete 611 M yoaglxn mwapdotaon tng f €yet
axOLpdc 0Vo onpela ROUTNC.

Movadeg 7
I'4. No omodeilete dtv 1 eElowon In(e* —x) = ovvx €yel

axpLpwc pia Ao oto dLACTNUO (O,—TZE)

Movadeg 7

OEMA A

Alvovtal ov ouveyeic ocvvaptioelg f, g : R—>R, oL omoleg yia
®d0e xR wwavomorovv TIg oY€oELC:

1) f(x)>0 nor g(x)>0

L 1-f(x) p e*
1) e2X (;‘.g(Xth)dt
1~ g(x)

1) ff(x+t)

Al. No oamodeiEete détL ot ovvapthoelg f xov g elval
napaywyiowec 0to R xar St f(x) = g(x) yia »dbe xeR.

Movadec 9
A2. No amodelEete oTuL
f(x) = e*, xeR
Movadeg 4

TEAOX 3H> AIIO 4 YEAIAEY




A3.

A4.

el

U

APXH 4HY SEAIAAS - T" HMEPHZIQON

Na vrwoAioyicete to dpro:  lim Inf(x)

x—0" f(l)
X
Movaoeg 5

No vmohoyicete 10 eufaddv  touv ywelov moOv
mepuxheletar  amdéd T yoa@uky  maEAOTOOY  TNG
oVVAQTNONG

F(x) = jf(tz)dt
1

tovg GEoveg XX xoL vy ®at tnyv evbela pe eElowon x=1.
Movdaoeg 7

OAHTIEL (yia tovg eEeralopévovc)

. 210 TeTpddLo va yodyete pévo 1o mEoraTaPRTIXG (nuepounvia,

efetalduevo udbBnuce). Na wpnv avuypdyete ta Bépota oTo
TETPAOLO.

Na yodyete 10 ovopatemdvvud oag oto nwaAvew PEPog TV
pwtoovTLYpdewy anéowg néhig cog mapadobolv. Aev emiTpéneTal

va_ypdyete xoultd GhAn onueimon. Kotd tyv anoywenoy cag va
napoddoete pall pe To teTpddio xaL Ta pwtoaviiypaga.

No anovifjoete 010 Te1pddL6 gag oe 6ha ta Bépata.

No yodyete TG ARXOVINOCELS OOC BOVO PWE UWRAE ) HOVO UE POVEO
oTvAd. Mmopeite va xponowwomwoLlfjoete poAvPL novo yia oyxédia,
Staypdupato ®ot Tivaxec.

No um xonoiuomolioete Yoo Tl BLALUETOE.

Kéabe omdvinomn entOTNUOVIRA TEXUNQLOWUEVT e{VOL ATOJEXTY.

. Avdorero eEétaong Teeg (3) dpeg petd m Stovoun TV

PWTOAVILYQAQWV.

. Xpdvog dvvatic amoywenone: 10.00 m.u.

KAAH ENITYXIA

TEAOX MHNYMATOX

TEAOZ 4H> ATIO 4 >EAIAEY




APXH 1HS SEAIAAS - T HMEPHYION

ENNANAAHITIKEL HANEAAHNIEYL EEETAYXEIX
I'" TAEHX HMEPHXIOY TT'ENIKOY AYKEIOY
AEYTEPA 6 JIOYNIOY 2011
EEETAZOMENO MAGHMA: MAGHMATIKA
OETIKHX KAI TEXNOAOTIKHL KATEY®YNIHXZ
LYNOAO XEATAQN: IIENTE (5)

OEMA A

Al.

A2.

A3.

No  oamodelEete 6t n  ovvdpmmon  f(x)=cuvx  eivou
nopaywyiowwn oto R xor yia xédBe xeR  toyvet
(ovvx)' = —Mux

Movaodec 10

‘Eotw pla cvvdpinon f, oprouévn oe éva drdotnua A. No

Sratvndoete TOV 0QLOpS TNG OEYLXNE ouvdapTtnomg 7
ntapdyovoag tng f oto A.
Movaodec 5

Noa yxopaxtnoiocete 7tT1C RTEOTACELS 7mOVU ox0AovOOUY,
YOA@OVIOG OTO TETPAOLO oag SimAa OTO YQAuUuUQ mTOov
avtiLoToLxel o€ nale mpotaon tn AfEn Xeoro, av n
mootaon eivar cwotn, 1 AabBog, av n moortaon sival
AavBoouévn.

a) ia »édBe piryadind apbud z=a+fi, a,fecR toyvet
z—z=2f

B) Mia ocuvéptnon f pue medio opiopnov A Ba Afpe ST
tapovoldlet 0to xgeA (oAxd) péyioto 1o f(Xg), STOV
f(x)< f(xg) yra #6060 xeA

vY) Av pra ouvaptnon f elvar yvnolwg povdtovn ot €va

dtaotnua A, téte elval xar 1-1 oto didotnuo avid.

TEAOZ 1HY AJIO 5 YEAIAEX




APXH 2HS SEAIAAS - T HMEPHYIQGN

9) Av lim f(x)=0 =av f(x)>0 xovtd ot0 X(, TOTE
X—X,

lim —L—=+oo
x—x,(X)

g) Kabe ovvdptnon f mwov elvar ovveynic oe éva onuelo
Xo TOV medlov 0QLoUOV TNG ElVOL ROl TOQAYWYIOLUY
010 onuelo avto.

Movaodeg 10

OEMA B

Aivovtor ot pryadixol aplBpol z, w, oL omoloL LXUVOTOLOVY

AVTLOTOLYO TLC OYECELS:

B1.

B2.

B3.

B4.

z—1i=1+Im(z) (1)
w(w+31)=i(3w+i) (2)

No amodeiEete 610 0 YEWUETELXOC TOTOL TWV EWRAOVWYV
TV PLYodLr®y oplipdy z eivar n tapofolf we eElowon
1 -

==X
y 4

Movaodeg 7

No amrodeilete 1L 0 YeEWRETELRSC TOMOC TWV ELXROVWOY
TWV pLyadtrdv aplfpdy w elval o ®UxrAog e ®EVIQO TO
onueio K(0,3) xat antiva p=2+2.

Movadeg 7

No Bpelte ta onuela A xar B tov piryadirot emimédow,
T Omola elval ELXOVEC TOV ULYAdOLAdY apLbudyv z, w Ue
Z =W.

Movaodeg 5

Noa amodelEete OtL To Toiywvo KAB elvar opboydvio rat
LOOOUEAEC xaL, CTN Ovvéyera, vo Ppeite Tov piyodixod
0pLBud u pe exxéva oTo pLyodixd emimedo TO ONUelo A,

TEAOZ 2HY AIIO 5 ZEATAEY



APXH 3HS SEAIAAY - T HMEPHYION

£TOL MOTE TO TETEANMAEVQO WE XROQPVPEC 1O ONUela
K,A,A,B va eivatr tetpldywvo.
Movddeg 6

OEMAT

Evo #tvnté M ®ive{tal ®atéd pHroc tne ®opmvine y=/x, x=0.
‘Evac mapatnontic Peloxetar o1y 6éon TII1(0,1) evdc
CVOTAROTOC cuvieTayuévov OXy ROl TOQATNQEL TO %LVNTO
and v apyxy O, 6nwc @alveTal 0T0 TAQAXRATW OYNUO.

y=+x

»
P

O X

Atvetar 6tL 0 oVOUOC peTafoANC TNEG TETUNUEVNC TOV RLVNTOD
via néBe yoovinf otyph t, t>0 elvar x'(t)=16m/min

I'l. No amodeikete 6TL N TETUMUEVY TOU ®HLVNTODY, Yo ®GOE YpOVILRY
otvyun t, t>0 divetol and tov TUro:
x(t)=16t
Movaoeg 5

I'2. Noa amroodeiEete 611 10 onuelo g xaumving uéyopt to omolo o
roeaTNENTNC Exer omTiny emagh pe 1o ®vntd elvar 1o A(4,2)
O, OTN) OUVEYELD, VO UmoAoyioete moco ypdvo Ovopxel 1

O TLRY| ETTALQN.
Movdaodeg 6

TEAOX 3H> AIIO 5 SEAIAES



APXH 4HS SEAIAAS - T HMEPHYIOQN

I'3. Na vmnohoyicete 7to eufadsév tov yweiov Q mwov
draypdper  omtiny axntiva IIM tov mapatnoenth and to
onpeto O péyor 1o onuelo A.

Movadeg 6

I'4. No amodelEete 6TL VITARYEL XOOVIXY OTLYUH o€ (O,%), ®OTA TNV

omolo n andotoon d=(IIM) tov mopatnENt) axd TO *LVNTo
yiveTal ehdyLoTy.
Movaodecg 8

Na Bewprnoete 611 10 ®vnTS M %ar o wapatneontic IT eivat
onuela Tov CVOTNRATOC oVVIETAYUEVDY OXY.

GEMA A
Alvetar m ovvaptnon f: R—>R, n omoia eivar 3 gopéc
oo ywylown ®at T€ToLo, DOTE:

D 1im 1)~ 14 £(0)

x—0 X
11) £7(0) < £f(1)-£(0) =nau
iii) f"(x)20 vyia xébe xe R
Al. No Bpelte v eElowon tng epamTtonéVvne TS YOogpuLric
ropdotaong Ing ovvépinong f oto onuelo TNC pe

TETUNUEVY Xo=0.
Movaoeg 3

A2. Na oamodeiEete 6tL m ovvdptnon f elval xvpth oto R.
Movadeg 5

Av emimhéov g(x)=f(x)-x, xe R, td1e:

A3. No amodeiEete 6t 1 g mopovoldlet ohnd ehdyLoTo %al

vo foeite to lim np
x—0 xg(x)

Movadeg 6

TEAOZ 4H> AIIO 5 YEAIAEX




APXH SHY SEAIAAY -T" HMEPHYION

2
A4. No amodelEete 611 jf(x)dx >2
0

- Movadeg 5

A5. Av 1o epufaddv tov ywptov Q mov mepLrheleTal axd TN
YOOPLRY TOEdoToon TNg ouvapetnong g, tov dtova xx
®ot Tug evbelec pe eEtodoeg x=0 nat x=1 elvat E(Q):e—g,

TGTE VO VITOAOYLOETE TO OAORANQOUQ
1
Jf(x)dx
0

woL 0TY ovvéyero va omodeiEete Stu vmdpeyer Ee (1,2)
TETOLO, WOTE

:
jf(t)dt =2
0

Movadadeg 6

OAHTIEY (yio tovg eEetalopnévoug)

1. Sto 1etpddio va ypdyete pévo ta mpoxatapxrtivd (nuegounvia,
e€etalépevo pabnuo). Na_ pnv aviiyedyete to Bfépata o0T0
teT1pddL0.

2. No vypdiyete 710 ovopotendvupé oag o010 RNAVD UEQOG TWV
PWTOOVILYPGA@wV auéows WOALS oag mopadobovv. Aev emiToERETAL

va _yodyete xould dikn onueiwon. Katd tnv anmoxwpenon oag vo
napadwoete pall ue to tetpddio natl Ta pwtoaviiyooga.

3. Na araviiocete g0 1eTpdd16 oag oe dha ta Béparta.

4. Na ypdyete TLC ANAVIHOELS COGC HOVO BE UITAE | p6vVOo pe pavpo
0TuAS. Mmopeite va yonolpomnoLlfoete HOoAUPL névo yra oyxédia,
draypapupata xotL nivaxec.

5. Na un xonowpomolnoete xaptl pLALpeToE.

6. KébBe amdvinon emiotnpovirnd texunoitouévy elval amodexty.

7. Awbonero eEétoong Teelwc (3) dpeg petd tn diavoun TwV
PWTOAVILYRAQWV.

8. Xpdvog duvathg axoydonong: 18.00

KAAH EHITYXIA
TEAOL MHNYMATOZX

TEAOZ SH>Y AIIO 5 XEAIAEY




Otuato Emovoinmtixwy 2010

APXH 1HY YEATAAZ

EITANAAHIITIKEYX AITOAYTHPIEYX EEETAXEIX
I" TAZEHX HMEPHXIOY I'ENIKOY AYKEIOY
TETAPTH 7 IOYAIOY 2010
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHY KAI TEXNOAOT'IKHY KATEY®OYNXHX
LYNOAO LEATAQN: HENTE (5)

OEMA A

Al.

A2.

A3.

A4.

No amxodelEete St 1y ovvdptnon f(x)

nux, xeR, elvau

nooaywylowun oto R nat toyver (nux)’

ovvx

Movaoeg 8

[I6te Aépe OTL pio ovvaptnon f elvar mapaywylowwn ot
Eva ®whetoto draotnua [a,B] Tov mediov opLopoV Tng;

Movddec 4

I[I6te Aépe StL pra ovvaptnon f ue medio opiouov A
noovoLdlel 010 Xge A (0A®S) néyroto, to f(Xg);

Movadecg 3

Na yxapaxtnoicete TI mTEOTACEL MmOV oaxoAovBoUv,
Yyoad@ovTag OTo TETEAOLO oa¢ OimAa OTO yoduua mTovu
avTiotolxel o xaBe mpotaon 1n AEENM Xwoto, av n
rootaon eivar owotny, N1 AdBog, av n modtaon eivol
AavBaouévn.

!/
a) Av f(x) = a*, a > 0, 16te LOoYVEL (ocx) = xa*!
B) Av oplCovtatr ot ovvapthioerg fog wnoar gof, Tdte

TAVTOTE LOoYVEL fog = gof

. : 1
v) Av lim f(X)=+w | —co0, téTe lim - =0
XX, x—x, f(X)

TEAOX 1H> AITIO 5 SEAIAEX




Oiuoata Emavainmtixev 2010

APXH 2H>Y YEAIAAY

0) Av pmia ovvéhptnon f elvoar ouveyng OT10 ARAELOTO

draotnua [a,Bf] war woyver f(x)>0 via »dbe xe[a,p],

B
t6e Jf(x)dx >0
a

e) Two n60e zeC LoyveL \z]z =7z
Movaodec 10

®EMA B
‘Eotw 6t oL pryadirol apbuol z4, z, elval ot pilec eElomong
devtépov PabBuov pue TEAYUATIXOVE OUVTEAECOTES YILO TLC OTOLEC
LOYVOLV
Z1+Zy= -2 R0 Z] - Zy =15
B1l. Na PBpelte tovg pryadirovc aptbpovc z4, z,
Movdadec S
B2. Av yia tovg piyadirovg aplbuovg w LoyxveL | oxEo
‘W—thz-l-’W——Zz)Z = !21—2212
Vo atoOElEETE OTL O YEWMUETOLROC TOTOC TWV ELXOVWY
TOV W OTO ULyadixd eninedo elvalr o ®UrAoc ue eElcwon
(x+1)* + y* =4
Movadec 8

B3. Amo tovug puiyadirovg aplbuovg w tov gpwtiuatoc B2 va

Boeilte exelvoug yia ToUC omoloug LOYVEL
2 - Re(w) + Im(w) = 0
Movdadec 6

TEAOZ 2H> AIIO 5 >EAIAEX




Otuoto Exavornmtixey 2010

APXH 3H> >EAIAAY

B4. Av w;, w, eglvar OvVo amd Tovg uiyadLroUc W TOU

eowtiuatos B2 pe wMv  Wdiudtmra  jwi—w, =4, va
anodelEete GTL [Wy+ W,y =2

Movadec 6

OEMAT

Alvetar n ovvaptnon f(x) = (x-2)Inx + x - 3, x > 0

I'l. Noa Poelte TLC AOVUTTWTES TNG YOUPLYNG TAQACTAONS TNG
ovvaptnong f

Movdadeg 5

I'2. Noa amodel&ete 6t v ovvdptnon f elvar yvnolwg pbivovoa oto
duaotnua (0,1] »ar yvnolwe aiEovoo oto dtdotnua [1, +0)

Movadeg 5

I'3. Na amodeiEete 6tu 1 eElowon f(x) = 0 €xel dv¥o axpifdc
Oetinéc pilec.
Movadec 6

I'd. Av x4, X, elvar ot ptleg tov gpwtiuatog I'3 pe x; < x5, va
amodeiEete STL vAEyel povadivde apbudc £e(x;, x,) TéToL0C,
wote  &1(§) - £(§) = 0
naL OTL M €OTTOUEVN TNG YOOUPLXYC TAQAOTOONS TNG
ovvaptnong f oto onuelo M(&,f(i)) OLEQYETAL OO TNV
aoyn Tov aEdvav.

Movaodeg 9

TEAOZ 3HY ATIO 5 SEAIAEX




Oiuota Emavainmtixev 2010

APXH 4H> YEAIAAY

OEMA A
‘Eotw ocvvdpinon f: R—=>R n omota elvalr mapaymylioun »ot

®vE1H 010 R ue £f(0) = 1 »au £7(0) = 0

Al. Noa arodei€ete oTL f(x) = 1 yio ®dBe xeR

Movdadec 4
1
x- Jf(xt)dt+x3
A2. Na amodeiEete 6tL lim 0 3 = +o00
x>0 X
N
Movdadec 6
Av emimhéov divetal 61L
f(x) + 2x = 2X-(f(X)+X2), xeR, té1e:
A3. Na amodeikete 611
f(x) = e - x%, xeR
Movdadec 8

A4. No peheTNOETE WC TPOC TV WOVOTOVIA TN CVVAQTNOY

X+2

h(x) = Jf(t)dt x>0

xot voo Aoete 0to R tnv aviocwon

x2+2x+3 4
_[f(t)dt + J.f(t)dt <0
x2+2x+1 6

Movadeg 7

TEAOX 4H> AIIO 5 2EAIAEX




BéuoTa 2010

APXH 1H> >EAIAA>

AIIOAYTHPIEL EEETAZEIX I TAEHX
HMEPHXIIOY I'ENIKOY AYKEIOY KAI IANEAAAAIKEX
EZETALEIX I" TAZHX EIIAA (OMAAA B")
TETAPTH 19 MATOY 2010
EEETAZOMENO MAGHMA: MAGHMATIKA
OETIKHE KAI TEXNOAOTIKHY KATEYOYNXIHE
LYNOAO EAIAQN: TEXZEPIX (4)

OEMA A
Al. "Eotw f pia ovvaptnon oprouévy oe €va didotnua A. Av
F elvar ura wapayovoa tne f oto A, 161e va amodelEete
OTL:
e OMAEC OL OUVAQTNOELS THS LWOQPNC
G(x)=F(x)+c, ceR
elval tapdyovoeg tne f oto A nat

e xd0e GAAn mapdyovoa G tng f oto A malover 11
poe g
G(x)=F(x)+c, ceR

Movadeg 6
A2. TI6te 1 evBelo x=X; A€yeTOL ROATAROQUPYN CLOVUTTWTYN TNG
YOOPLRNC TOPAOCTAONC pLag ocvvdpinong f;

Movaodec 4

A3. 'Eotw puia ovvaptnon £ ovveyng oe éva Otdotnua A xrat

TOUQAYWYIoLUN 010 €0wWTEQLXO Tov A. II6te Aépe 6tL m f
OTOEWMEL TA KOLAQ TEOC TA KATW N €lvalL vOlAN OTO A;

Movadeg 5

Ad4. No yoapaxtnoioete TIC MTEOTAOELS 7OV axoAovfouv,

YOoA@povVTac OTO TETOAOLO O0¢ OImAQ OTO YOOAUUQ TTOU

avTioToLxel o€ xdale mpootaon tn AéEn Xworto, av n

mpotaon eivar ocwotn, 1 AdBog, av n mpotaon eivai
AavOoougvn.

a) H dravvopatiny axtiva tng dtagoodc TV ULyadinoy
aplbuwyv a+Pi xratr y+di elvar 1M dtogopd  TWV
SLOAVUOUOTLAOV ARTIVDYV TOVC.

TEAOY 1HY AITIO 4 >EAIAEX




Otuata 2010

APXH 2H> SEAIAAX

B) Eotw ocvvdptnon f ovveyng oe €va didotnuo A xat
ropaywylowun oto eocwteQré tou A. Av 1 f elval
yvnoiwg avEovoa oto A, téTE N WOEAYWYSS Tne OV
eLVOL VTOYOEMTLRA OETIRY] OTO €0WTEQLRS TOV A.

v) Av pra ovvaptnon f elvar yvnolwe @Bivovoa =at
ovvexng oe €va avoiwxrtéd divdotnua (a,f), tédte 71O
oUVOAO TLPOV TNE OTO OJLAOTHUO OVTS ElvVOL TO
draotnua (A,B),

6mov A = lim f(x) xou B= lim f(x)
X—>a® X—>B"

8) (ovvx)'=nux, xeR

e) Av lim f(x) <0, td1e f(x)<0 novtd ot0 X,
XX,

Movaodec 10
OEMA B

2
Atvetol n eEiowon  z+—=2 Omov zeC pe z#0
z

B1. Noa Boelte Tig otlec z; ®atL z, TN eElowONC.
Movdaodecg 7
B2. Na amodeiEete 411

72010 4 42010 _ g

Movdaodec 6
B3. Av yia tovg piyadixnovg aplbuovg w Loyvet
1W—4+Sil:lzl—‘22‘
101 va Boelte TO YEWUETOLRS TOTO TWV ELXROVOV TV W

oTo uLyodixrd emimedo.

Movadeg 7
B4. Ta tovg puryadirovg aptbuotc w tov gpwtiuatoc B3, va
amodeiEete OTL 3S]W}S7

Movdadec 5

TEAOY 2H> AIIO 4 XEAIAEY




Oéuato 2010

APXH 3H> YEAIAAY

OEMA I

Alvetar 1 ovvéotnon f(x)=2x+In(x*+1), xeR
I'l. No uehetnoeTE WC TEOC TN povotovia Ty ovvaptnon f.

Movdaodeg 5
I'2. No Adoete trv eElowon:

Z(XZ —3x+ 2): ln{ (3x - 2)2 hl 1}

xt +1

Movadec 7
I'3. Noa anodelEete 6T1L n f €xer 0V0 onpela vaumxnie ®aL OTL OL
EQPOITTOUEVES TNG Yoa@LrN g mapdotaong s £ ota onuela
HOUTNE TNS TEUVOVTOAL O ONuelo tov dEova P .
Movadeg 6
I'4. Noa vrohoyicete 1o ohonANpWUO

1
[= -[Xf(X)dX
-1
Movadeg 7
OEMA A

Ailvetar n ovveyxns cvvapinon f: R—->R n orola yia #abe xR
LROVOTTOLEL TLS OYEOELC:

f(x)#x

st
f(x)-x =3+ Jf(t)—tdt

Al. Na amooetEete 6tv n f elvoar mopaywylowun oto R pe
TAQAYWYO
f
f'(X):(X) , XxeR
f(x)-x
Movadeg 5
A2. No amodeiete STL 1 OUVAQTNOY g(X)=(f(X))2—2Xf(X),
xeR, elvalr otaBepm.

Movadeg 7

TEAOZX 3HY ATIO 4 YEAIAEY




OtuaTa 2010

APXH 4H> YXEAIAAY
A3. Na amodelEete STL

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

Movdodec 6
Ad4. No amodeiEete STL
x+1 X+2
_[f(t)dt < J-f(t)dt , yLa ®a0e xeR
X x+1
Movaodeg 7

OAHTIEX I'TA TOYX EEETAZOMENOYZX

1. 310 71€T040L0 VvO YOAYETE UOVOV TO TQOUHOATUQURTLKA
(nueoounvia, xatevbvvorn, cfetaldnevo pdabnpa). Na
LNy avItyedyetre ta Bépato 010 TETRAOLO.

2. No yodyete TO OVOUATETDOVVUO OOC OTO TAVW UEQOC TWV

pwToavTiypdowy, apféowg wuoig ocoag mapadobouv.

Kaoptd dAAn onueiwon Oev eMLTPENETAL VA YOOYPETE.

Koatd tnv amoywoenon ocog va moapadwoete pnoli ue 10

TETOPAOLO %Ol TO PWTOAVTIYOO Q.

No araviioete 1o TeTdOL6 oag o€ 0ha to Béuata.

4. No yoQYeTe TLC ATAVINOELS OOC HOVOYV LE UTTAE | povov
LE ROVEO OTUVAG Orapxeiag xat povov aveEitning
peldvneg.

5. Ké&be andvinom EemOTNHUOVIXE TEXUNOLWUEVY elval
aATOdERTY.

6. Noa pun xonoipomotoete YTl ULALUETOE.

7. AivGoxero eEétaong toeg (3) dosc netd ™ drovourn Twv
PWTOAVTILYQAQWYV.

8. Xopdvog duvathc amoywenone: 10.00 m.u.

@

KAAH EIIITYXIA

TEAOXZ MHNYMATOX

TEAOY 4H> AIIO 4 ZEAIAEX




O¢uato ExovoinmTixev 2009

APXH 1H> YEAIAAX

EITANAAHIITIKEY AITIOAYTHPIEX
EEETAXEIX I'" TAEHX
HMEPHXIOY I'ENIKOY AYKEIOY
IIEMIITH 9 IOYAIOY 2009
EEETAZOMENO MAGHMA: MAGHMATIKA
OETIKHYX KAI TEXNOAOI'IKHY KATEYOYNXHX
YYNOAO XEATAQN: IIENTE (5)

®EMA 1°

A. “Eotw m ouvvdotnon f(x) =vx. No amodeiEete étL n f
eival mopaywylowwn oto (0, +©) ®rat LoYVEL:

Movdadec 9

B. ‘Eotw mia ovvdoptnon f xov x, éva onuelo 1ov medlov
optouov t¢. [1ote Ba Adue dtu m f elvar ovveyng 010 X, ;
Movadec 6

I'' Na yapoaxtnoioete TtTi{ TQEOTACEL; 7OV OxoAovBouv,
yodpovtas 0to TETEAOL0 oa¢ dimAa OTO yoduuo mTov
avriotoilxel oe xdbe mootaon tn AEEn Xworo, av
mootaon givar owotn, 11 AdBog, av n mpodtaon eivail
AavBaouévn.

a. Av z elvon €vag wyaduwds apbudc tote Yo ®abe Betind
rd 4 >__\_/_ - v
axéooo v woyvel (Z )=(Z)

Movadeg 2

B. H ovvdotnon f elvar 1-1, av xnatr uévo av xdbe
optlovTia gvBelo TEUVEL TN YOO QLR TAQACTOOY THS
f to mohv oe €va onuelo.

Movdodeg 2

TEAOX 1H> ATIO 5 >EAIAEX




O¢uoata Eravoainmtixov 2009

APXH 2HY YEAIAAX

v. Av lim f(x) = 0 xau f(x) < 0 #ovté 0710 X, TS7TE
XX,

. 1
lim — = +o0
X—>X, f(X)

Movdaoeg 2

8. 'Eotw n ovvdptnon f(x) = epx. H ovvdptnon f elvol
noaynyiown oto Ri= R-{ x | ouvx =0 } nau woytey

Movaodec 2

e. TI'ia naBe ovvaprtnon f, mapaywyiowuwn os £va
drdotnua A, Loyvet

J.f'(x)dx = f(x) + ¢, xeA

0oV ¢ elval pLa TEAYUOTLRY OoTafepd.

Movddeg 2

OEMA 2°
QewpoVue TOVC mryodinovg apbuovg z yia Toug omolovg
LOYVEL:

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

a. No Popeite 10V Yewueteird 1TOmTO0 TOV EXOVOV TOV
ULYOLO XDV aplBUdV Z = X+yl OL OO0l LXAVOTOLOVY TNV
napandvw eElowon.

Movaodeg 10

TEAO> 2H> AIIO 5 >FAIAEX




Qfpoto Exovoinmtixoy 2009

APXH 3H> SEATAAY

B. Na Poelte Tov povadind mpayuatind aplbud z, ®nat Tov
LOVOOL®O QOVTAOTIXNG apLlBpud Z, oL 0moloL LROVOTOLOUY
TNV mtooandvw eElowon.

Movadec 8

v. T'ta tovg apibpovg zg, z, mov PEEBNrAY 0TO TEONYOVUEVO
eodTnua va anodeiEete 611 |7 +2, |2 +21 -2, [2 =40

Movadeg 7

®EMA 3°
Alvetor n ovvdptnon
f(x) = In[(A+1)x*+x+1] — In(x+2), x > -1

omov A €vag moayuatTiroc apbpdc ne A=>—1

A. Na mpoodiopioete tnv T T0V A, DOTE va VIAQYEL TO

6oiro lim f(x) nar va eivor moaypatindec apfudc.
X—>+00

Movadeg 5
B. 'Eotw 61L A = —1

a. Na pehetioete wg TEOS T povotovia 1 cvvdaoptnon f
®ol va foelte To CVVOAO TLU®OV TNC.
Movadec 10

B. No Boelte Tic AOVUTTWOTES TNS YOAPLRNS TOQATTAONC TNS
ovvaptnong f
Movadeg 6
y. No amodeifete Stv 1 e&lowon f(x) + o = 0 éyel
wovadxn Avomn vyia xdBe mpayuatixd oaplbud o ue
a#0

Movaoec 4

TEAO> 3HZ AIIO 5 >EAIAEX




Oépato Evavoinmtizoy 2009

APXH 4HZ SEAIAAT
OEMA 4°

Alvetalr pra ovvaptnon f: [O,Z]—) R n omoila sivalr 6U0 @opég

TAQOAYMWYIOLUN RAL LXAVOTTOLEL TLC CUVONKES
f"(x) —4f'(x) +4f (x) =k xe™*, 0<x<2
f'(0)=2£(0), f'(2)=21f(2)+12¢e*, f(1)=¢e?

omov k évag mpayuatiroc apLbude.

a. Noa anodeiEete 611  ovvdpINnoy
g(x) = 3x2- TRy o
e

LXOVOTTOLEDL TLC VToB€oelc Tov Bewpnuatoc tov Rolle
oto dtdotnua [0,2].

Movaodec 4
B. Na amodeiEete 6t vndoyer £€(0,2) tétOL0, DOTE VO
LOYVEL
£7(6) +4£ (&) = 6 E ™ + 4£'())
Movadec 6
V. No amodelEete 6TL k = 6 not 611 toyvel g(x) = 0 yia
nd0Be xe [0,2].
Movdodec 6
8. No anodeiEete 611 f(x)=x"e?X, 0<x<2
Movadeg 5
€. Na vrtoloyioete 10 ohOXANQO WU
2
I @dx
1 x
Movdodec 4

TEAOZX 4H> AIIO 5 >EAIAEX




Oéuato 2009

APXH 1H> SEAIAAY

AIIOAYTHPIEX EEETAXZEIX " TAZHYX
HMEPHZXIOY I'ENIKOY AYKEIOY KAI IANEAAAAIKEXL
EEETAXEIX I" TAZEHY EIIAA (OMAAA B")
TETAPTH 20 MAIOY 2009
EZEETAZOMENO MAGHMA: MAGHMATIKA
OETIKHX KAI TEXNOAOTIKHE KATEYPYNXIHX
YYNOAO ZEAIAQN: [IENTE (5)

®@EMA 1°

A. 'Eotw pla ocvvaotnon f optopévn oe €va draotnua A. Av 1
f elvar ouveyxng oto A xal yio ®dBe ecwteprd onueio x
tov A toyvel f'(x) =0, va amodei€ete 611 f elval otabepm

o€ 6Ao to ditdotTnua A.
Movaoeg 10

B. II6te pla ovvdptnon f Aéyetal mapaywyiowpn oe £va
ONUelo Xy TOV TEd(OV 0QLOWOYV TNG;

Movaodeg 5

I'' Na yaoaxtnoioete 7t mEOTAOCELC mOU axoAovBouv,
yoapovtag oOTo TETEAOLO oag OlmAa OTO ypduua mTov
avtiotolxel o xafe mpotaon tn AéEn Xwoto, av n
mrpootaon eivar owotn, 1 Adbog, av n modtaon €eivol
AavOBaouévn.

a. Av zy, Z, etvar pryadurol aptBuol, téte Loyvet

2125| = 21| |22

Movdadeg 2
B. Mia ovvapinon f pe medlo opiopoU A Aéue OTL

napovoldler (ohwd) eAdyLoTOo O0TO XA, JSTOV
f(x)=f(xy) yio »40e xeA

Movddeg 2

TEAO2 1H> AITO 5 2EAIAEXY




OéuaTa 2009

APXH 2H> YEAIAAY

covx—1

v. lim 1

x—0 X
Movdaodeg 2

0. KdabBe ocuvdptnon f ovuveyng oe éva onuelo tov mediov
0QLOMOUV TNC €lvalL %ol mopaywyl{owun oto onueio
avTo.

Movdadeg 2

e. Av pula ovvdptnon f elvar ovveyng oe éva drdotnua
[a, B] nat toyler f(x)<0 yia ®GBe xela, B], Téte 1O
euPaddv tov yweiov Q mwov optletal amd Ty YOAPLRT
napdotaon g f, Tic evbeleg x=a, x=p ®aL Tov dEova
x'x givor

Movaodeg 2

OEMA 2°
OewEOVUE TOVS ULYadL®0oVC apLBuovg
z=(2h+1)+(2A-1)1 , LeR
A.a.No Poeite v e€Eiowon tng svbelag mwdvw oTnv omoia

POlOXOVTUL OL ELXOVES TWV ULYAOLRDV AQLOU®Y Z, Yid TLC
dLapopec Tinég Tov AeR

Movadec 9

B. Ané 1tovg mapAmAvVW  piyadixovg  aplbpuovc  vo

anodetEete 6t 0 pLyadiwdg obpds zg=1-i €xer to
wxpotepo duvatd wétpo.

Movadec 8

TEAOY 2HY ATIO 5 SEAIAEX




Oéuato 2009

APXH 3H> YEAIAAY

B. Na feebBovv ot uryadwol apiBpotl w oL omoiot
LXOVOTToLovy TNV eElowon

]w\z +w—12 =7,

6mov zp o uryadirdc opLpdg mou ovogEQETAL OTO
TOONYOVUEVO EQWTNUA.
Movaodec 8

®EMA 3°
Alvetal n cvvéetnon

f(x) =a™—In(x+1), X >—1,
onov o > 0xar o #1

A. Av ioyder f(x) =1 yia »40e x>-1, va arodeiEete 1L a=¢

Movaoec 8
B. I'ia a=e,
a. vo amwodeiEete dtL n ovvaptnon f elvar nvoTy.

Movadeg 5

B. va amodetEetre 6TL M ovvéaopinon f elvar yvnoimg
gOi{vovoa oto drdotnua (-1, 0] o yvnolwe avEovoa
0to drdotnua [0, + )

Movdadec 6

Y. av B,y e(=10)u(0 +o), va amodei(Eete S1L M eElowon

(R)-1 fh)-1_

x—1 X—2

€yeL TovhdyLotov nra olta oto (1, 2)
Movaodec 6

TEAOX 3HZ ATIO 5 >EAIAEX




Oduata 2009

APXH 4HS SEAIAAS
OEMA 4°

‘Eotw f wia ocvveyng ovvdptnon oto dvdotnua [0, 2] yia tnv
omola LoyveL

js(t—z)f(t)dtzo

Op(Covpre TLC CVVAQTNOELS

mmzﬁwmm x [0, 2],

(H@W-ﬁmm+a x e (0, 2]

X
G(x) =4 ’ :
6lim—1_ 1_t , x=0
t—=0 t

a. No amodeiEete 6tL 1 ovvaptnon G eivar Ouveyng oTo
ditdotnua [0, 2].

Movdadeg S

B. Noa amodei&ete 611 4 ovvaptnon G slvalr moapaywyiolun
o010 divaotnua (0, 2) naL 6tL LoyveL

H(x)

G'(x)=- ;

O<x<?2

X
Movdadec 6

v. Noa amodei&ete d1L vdpyeL évag apdudc ae(0, 2) téroLoc
wote vo Loyver H(a)=0.

Movdadeg 7

0. Noa amodei&ete 611 vGEYeL €vac apbudc E<(0, a) tétoLoc
WOTE VO LOYVEL

ocJ.Oétf(t)dtziz j:f(t)dt

Movdaoec 7

TEAOZ 4H> AIIO 5 >EAIAEX




Oéuoto Exavainmiixoyv 2008

APXH THY YEAIAAZX

EITANAAHITIKEXZ AITOAYTHPIEY EEETAYXEIX
I'" TAEHY HMEPHXIOY I'ENIKOY AYKEIOY
INEMIITH 3 IOYAIOY 2008
EZEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHY KAI TEXNOAOI'TKHXY KATEYOYNXHX
LYNOAO XEAIAQN: TEXXEPIX (4)

OEMA 1o

A. Eotw pla ovveyng ouvvdptnon o’ éva didotnua [a, PB].
Av G elval pra wapdyovoa tng f oto [a, P], té1e va

amodeiEeTe 6T jﬁ £(t)dt = G(B) - G(w)

Movaoec 10

B. Tu onpaiver yeopetord to Oedponua Méong Twune tov
Aragopixot AoyiLopov;

Movadec 5

I. Na yxopaxtnoioete Ti1¢ TEOTAOEL TOU oxoAovBoUv,
Yoad@Qovtag 0710 TETEAOLO oo¢ SimAa OT0 yoduua mwouv
avtiototyel o xabe mpotaon tn AEEn Xwoto, av n
rootaon €ivoar ocwoty, N Ad@og, av n TEOoTOON E(VAL
AavBaouévn.

a. Ymdpyouv ouvvaptioelc mwov eivar 1-1, akld Oev

elvat yvnoilmwg povéTovec.
Movdadeg 2

B. Av pra ovvdptnon f elvar volAn o’ éva dLaotnna A,
TOTE M EQATTOUEVN TNC YOUPLRNC magdoTtaons tng £
oe %G0e onueio touv A Poloxetral xATw aAnd TN
vyoa@Lxy Tng mapdotaomn, we cfalpeomn to omnueio
EMAPNC TOVC.

Movddeg 2

B
v.- To oloxAnpwua J. f(x)dx etval (0o pe 1o dBpoLopa
o

TV eufadny twv yweiwy mov Boloxovtal madvw amnd

TEAO2 1HY AIIO 4 >EAIAEX




Oéuota Exavainmtixey 2008

APXH 2HY >EAIAAY

Tov GEova x'x welov 10 dBporopo TV EUPaddOV TwV
YwEiwv Tov Bororovial ®&tw anwd Tov dEova X'X.

Movaoeg 2
0. Av o, 3 tpayuatirol apiBpot, tote:
o+f1=0 < a=0 M p=0
Movaodeg 2
e. 'Eotw puwo ocvvapinom opLopévy o’ éva oU¥volo TNG

noeehic (o, Xo)U(Xs, B) naL £ €vag mEaynotirndg
aptbude. Téte voyvelL | oodvvapia:

lim f(x) =£ < lim (fx) — £ )= 0

X—)XO X—)Xo

Movdaodeg 2

®OEMA 20

Alvetolr 6tTL 0 pLyaownodg opLbpdec z; = etval ptla tng
eElowong z2+Bz+y=0, dmov B ®at vy woayuaTinol aoLOpol.
a. Noa amodeiEete 6TL f=-1 ot y=1.

Movdaodeg 9
B. Na anode(Eete 6T1 7 =—1.

Movadeg 8

v. Noa Peelte tov vyewuerpird 1m0 TOV EUOVOV  TOV
wiyodLrov apLbpoty w, yLo TOV O0Toio LoyVEL:

‘W‘:‘Zl_z_l

Movdodec 8

TEAOX 2HY ATIO 4 YEAIAEX




Otpota Exavainmtixov 2008

APXH 3HZ >EAIAAZS

®EMA 3o
Aivetol n ovvdptnon f(x)=x*-2Inx, x>0.
a. No amodeiEete 1L Loyver: f(x)=1 yra xd6e x>0.
Movadec 6

B. Na Poeite Ti¢ ACVUTTWTES THEC YOAPLRNG TAQAOTAONE TNG
ovvédotnonc f.

Movaodec 6
v. ‘Eotw n ovvdoinon
[ Inx
— > x>0
f(x)
g(x) =
k b X:O

i. Na foelte v Twun tov k €10l wote M g va elval
ouvveyxne.

Movaodeg 6

LK) ] / 7 Ve /7 e
ii. Av k:—z, 10TE vo amodelEetre S6TL N g €yer ula,

TovAdayLotov, pita oto didotnua (0, e).

Movadeg 7

O®OEMA 40
‘Botw f ura ovveyxic ocvvapinon oto dvdotnua [0, +00) yia tnv
omola toyver f(x) > 0 yio xGBe x = 0. Op(Lovpe TLC CUVAQTNOELC:

F(x) = L fdt, xe[0, +o),

h(X):*;EQX—)*—, x e (0, +0).

t£(t) dt

0

TEAOX 3H> ATIO 4 >EAIAEX




Oéuata Exovoinmrixoy 2008

@

=)

APXH 4HY >EAIAAY
1
No arode(Eete 6T J e 1[£(t) + F(t)]dt = F(1)
0

Movadec 6

No oamodeléete 6t n ovvdotnon h sivar yvnoiwg
@Bivovoa oto draotnua (0, +00).

Movaoeg 8
Av h(1)=2, t6te:
i. Noa amodsitete 611 f f(t) dt <2 j: ft)dt

Movadeg 6
ii. Na amodeikete 611 J-Ol F(t)dt:—;—F(l)

Movadeg 5

OAHTIEX I'T'A TOYX EEETAZOMENOYZX

210 tetpddLo  va  ypdyete udvo TA  TEOXRATOQEATLXA
(nueoounvia, xotevBuvon, cEetaldpevo udbnua). Na pnv
aviiypayete ta Bépata oto teTtpddLo.

Na ypdyete to oOvVOUATEMDOVULUS oco¢ o0to madvw Ufpog Twv
PWTOOVILYRAQ®V, dUécws WOALg oag noapadobovyv. Kaprd diin
onpeioon dev emTeémeTal vo yodYete.

Koté tnv amoydenot cag va noapoddoete pali ue 1o t1etpddLo
HOL TO QWTOAVI(YOOQO.

Noa axavinoete 01o te1eddL6 oag ge 6Aha to Bépata.

Noa yodyete tig amavINoeLg oag Wovo Ue Uithe f wévo pe uavpo
oTtvA6. Mmoopeite va xonolwuomotoete wohVfL uévo yio oyédia,
draypdppata nat wivaxec.

Kdébe andvinon emiotnpovird TeXxunotopuévn elval amodex .
ArGorera eEétaong Teewg (3) doeg uetd T Stavopy TV
PWTOAVTLYQAQWV.

Xpo6vog duvating aroydonong: petda tn 10.00" mowuvy.

KAAH EINITYXIA

TEAOXY MHNYMATOX

TEAO> 4HY AIIO 4 3EAIAEX




OéuoTo 2008

APXH 1HY EAIAAY

AIIOAYTHPIEL EEETAXEIXZ I'" TAZEHE
HMEPHXIOY I'ENIKOY AYKEIOY
YABBATO 24 MAIOY 2008
EEETAZOMENO MAGHMA: MAGHMATIKA
OETIKHE KAI TEXNOAOTIKHYX KATEYOYNXIHX
YYNOAO LEAIAQN: IIENTE (5)

OEMA 1°
A.1 Na anoderyfel étv n ovvdpetnon f(x) = Injx

, XxeR* elvar
napaywyiowwn oto R* xwau voyvel:
1

(1nfx|) = ~

X
Movaoec 10

A.2 Tlote po ovvdaptnon f Aéue OtL elvar ovveyfc oe €va
®AeLoT6 drdotnua [o,B;

Movadec 5

B. Na yapoaxtnoioete 11 mpotdoeig mov axoAlovBouv,
yoa@ovTas O0T0 TETEAOLO 0a¢ OimAo OTO YQOAUUQ TOU
avtiotolyel oe xabe mootoaon, 1 AEEN Xwoto, av 1
rootaon givar owoty, N AdOog, av n modtaon eival
AoavOaouévn.

a. Av pra ovvédpotnon f:A—-R elvar 1-1, téte yia TNV
avtiotpopn cuvdotnon ! toydeL:
FHF(x)) = x, xeA xar f(f7N(y)) =y, yef(A)
Movaodeg 2
B. Muia ovveyxng ouvvdpinorn f owatnoel mpdonuo ot
roBéva and T  OLoOoTHROTO  OTO  Oomola oL
Sradoynés oilec tng f ywoellouv 10 medlo oQLOUOY
™e.
Movadeg 2

TEAOZ 1HY ATIO 5 ZEAIAEX




O¢uata 2008

APXH 2H> SEAIAAX
v. Otav 1 dtaxpivovoa A tnc eElowone az’+pfz+y=0 ue
a,B,Yy€R notv a#0 elvar apvntixy, tote | eElowon dev
€xeL pilec 010 0UVvOoAO C TwWV piyadinav.

Movadeg 2
0. Av pwa ovvaptnon f eivor dU0 @QopEc mapaywyioLuy

010 R naL otpéper ta nolha mwpog ta Avw, TOTE ®AT
avayxn Ba Loyvel

f7(x)>0
yia ®xG0e moayuatird aplbud x.
Movadeg 2

€. Av n f elvar ovveyng oe ovdotnuo A xat o,f,yeA
TOTE LOYVEL

Jafeddx = [7Ee9dx + [Pf(x)dx

Movdadeg 2
OEMA 2°

AV Y10 TOVG pLyadLtrovg aptBpovc z xor w Loyvouy
‘(i+2\/§)z‘ =6 ko (w—(1-1)|=|w—-(3-3D)|
1oTE VA POELTE:

d. TO YEOUETOLRO TOMO TWV EROVOV TOV  ULYOOLXDV

aplBumwyv z .
Movdodec 6
B. 1to yeoperprd TOMO TV  EKOVOV  TOV  ULYOOLXDV
apLBpdv w .
Movdoeg 7
Y. TNV EAAYLOTN TWY TOV | W |
Movadeg 6
d. tnv eldyiotn Tiph Tov |z—w|
Movdodec 6

TEAOY 2H> AIIO 5 SEAIAEY




Otuata 2008

APXH 3H> >EAIAAY

®EMA 3°
xInx, x>0

Alvetar n ovvéaptnon f(x) =
0 , x=0

a. No amodetEete dtL n ovvdptnon f elvar ovveyng oto 0.
Movadecg 3

B. No pehetnoete wg mEog Ty novotovia tn ovvaptnon f
naL va Boelte TO OUVOAO TLUWOV TNC.
Movadec 9

v. Na poeite to TANO0C TwV OLAPOQETIROYV BETIRWY QLLAV
o

e eElowong x= e* YLOL OAEC TIC TOOALYRATLKES TYLES TOV QL.
Movdaodec 6

0. No amodelEete 6TL LOYVEL
f(x+1)>f(x+1)-f(x) ,

via ®dBe x > 0.
Movadec 7

®EMA 4°

‘Eotw f ura ovvédptnon ovveyxng oto R yia tnv omota 1oyvel

f(x) = (10x® +3x) [ f(dt—45

a. No amodelEete OTL
f(x)=20x>+6x-45
Movadec 8

TEAO2 3H> ATIO 5 XEAIAES




Béuata 2008

APXH 4HY YEAIAAY

B. Alverar emiong pmia ovvdptnon g OV0  @OQEC

napaywyiowwn oto R . Na amodeiEete 611

g'(x) —g'(x—h)

14} — 1'
g"(x) lim

Movadeg 4

Y. Av yia tn ouvvdpinon f 1tov spwriuatoc (o) xar T
ouvapTnon g Tov epwtAnatoc (f) Loyvel 6TL

lim g(x+h)—-2g(x) +gx—h) - f(x) + 45
h—0 h?

rwat g(0)=g”(0)=1, 71b71e

i. vo anodelEete 6L g(X)=x"+x"+x+1
Movaodec 10

ii. va amodel&ete dTL M ovvapInon g eivar 1-1
Movadeg 3

OAHT'IEYX (yia tovg eEetalopevoug)

1. 210 71etpddio va yodYete UOVO TO TOOXOATUQXRTILXA
(mueoounvia, xotevbBuvorn, eEstaldmuevo wdabnua). Na
nnv avitypayete 1o Bépata oto TETEAdLO.

2. Noa ypayete TO OVOUUTENOVUUSO O0C OTO TAVW UEQOSC TWV
pwToaAvVILYQApwY, auéowg nOALE oog mwaeadoBoUv.
Kaprd ahAn onueiwon dev emtoémetral vo YQAPETE.
Katéa tnv amoydonon cag va moapadwoete uall we 10
TETOAOLO ROl TA PWTOAVIIYyQa (.

3. No amavifoete 010 1e10d 010 oag o 0Aa Ta OEpnata.

TEAOX 4H> AIIO 5 YEAIAEX




Otuota Eravainmrixnov 2007

APXH 1H> >EAIAAZ

EITANAAHIITIKEYX AITIOAYTHPIEYX EEETAXEIX
HMEPHXIOY I'ENIKOY AYKEIOY
TPITH 3 IOYAIOY 2007
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHY KAI TEXNOAOI'TIKHX KATEYOYNXHX
LYNOAO LEAIAQN: TEXXEPIX (4)

OEMA 1lo

A.1 Na oamoodelEete ot av ula ovvdotnon f  elvol
mopaywyiowwn o’ éva onuelo Xg, TETE €lval ®oL CUVEYTC
010 onuelo avto.

Movaodec 10

A.2 Tiv onuaiver yewopetourd to Bedonmwa Rolle Tov
AtogopLrov AoyLouov;
Movadeg 5

B. Na yapaxtnoioete 71i1¢ TOOTAOELC 7OV aAxoAlovBoUv,
yoa@ovTac 010 TETEAOLO oac SimAa OTO YOAUUO TOU
aVvTLOTOLYXEL O xafe mpotaon, 1n AEEN Xwotd, av 1
mootaon egivar cwotny, 1 Adbog, av n mpdtaon eival
AoavOoouévn.

a. H ewodva f(A) evég draotiuatoc A péow prac
ovveyovc ovvaptnong f eivar dtdotnua.

Movdaoeg 2
B. Av f, g, g” elvar ovveyxelc ouvapTioelg 0to dLdoTnua
[o,B], TSTe
B B B
[f(x)g' (x)dx = [f(x)dx- [g'(x)dx.
o (04 03
Movadeg 2

v. Av f elvar pla ovveync ovvaptnon oe €éva didotnua
A nal a elval éva onuelo tov A, td1¢e

(x Y
Uf(t)dtj =f(x) vyLa ®a0e xeA.

Movadeg 2

TEAOZ 1H> ZEAIAAZ




Béuato Exavainmuixov 2007

APXH 2HY SEAIAAX

0. Av pra ovvaptnon f elvalr yvnolwg avEovoa xat
ouvveync oe éva avowxtd divdotnuo (a,B), tdte ToO
ovvoAlo TIMOV TNg oto dildotnuo avid eivar To
draotnua (A,B) dmov A= lim f(x) »aw B= lim f(x).

x—a’t x—fB

Movddeg 2

e. 'Eotw 0vo ovvoptioeic f, g opwopéveg oe £€va
dvdotnua A. Av ov f, g elvalr ovveyeic oto A not
f'(x) = ¢’(x) yioo #30e cowTeQLrd ONUElo X TOU A,
16Te LoyUelL f(X) = g(x) yia vd0e x€A.

Movadeg 2
OEMA 2°
AlvVeETOL 1] OUVAQTNON
[Mu3x < <0
X
f(x) =
X% +ox+ covx, x=0.
g
a. No amoderybel dtv lim f(x)=3.
x>0~
Movaoeg 8

B. Av f’(g):n ®al 1 ovvdptnon f elvar cvveync oto onueto

X0=0, va amwooelyBel 6tv a =B = 3.
Movdadec 9

T

Y. Avoa=p =3, va vrtoroyiofel 1o ohoxhifoopa | f(x)dx.
0
Movaodec 8

TEAOZ 2HY YEAIAAZX




Oéuota Eravoainmtixov 2007

APXH 3H> >EAIAAY

®EMA 3o
AlveTtal n ovvapInon

f(x) =e*—elnx, x>0.

a. No amoderybel St m ouvvdptnon f(x) elvar yvnoimg
avEovoa oto drdotnpa (1, +w).

Movaodec 10

B. Noa amoderyBel 611 LoyveL f(x) = e yia vGBe x > 0.

Movadeg 7
v. Na amodeiyfel 611 1 eElowon
x24+2 x%+2 4
f(t)dt = f(t)dt + f(t)dt
J-><2+1 () '[x2+3 () J.Z ()
Eyel axnppdc uia pila oto drdotnua (0, +x).
Movadec 8
OGEMA 4o
. ) ) : 2—z;
Atvovtol ol pryodwrol aprbuol z; = a+fi vat z, = -, OOV
2+7
a, PelR pe B # 0. Alvetor eniong 6tL 2z, — z; €.
a. Na amodelyBel 6tv 2, —2z; = 1.
Movaodec 9

B. No Poefel 0 yeEwuetoirog TO0TOC TOV ELXOVOY TOV Z; OTO
niyodixd emimedo.
Movadeg 6

2
v. Av o aplbudg z, elvar @avtaotirog xatr of>0, va
vrtoloyioBei o z; ®at va delybel STt
(zy +1+0)% = (z+1-1) % =0.
Movaodeg 10

TEAOX 3H> YEAIAAY




Oéuata 2007

APXH 1H> EATAAY

AIIOAYTHPIEX EEETALEIX I'" TAEHX
HMEPHZXIIOY FENIKOY AYKEIOY
INEMIITH 24 MAIOY 2007
EZEETAZOMENO MAGHMA: MAOHMATIKA
OETIKHX KAI TEXNOAOTIKHY KATEYPYNXIHEX
YYNOAO TEAIAQN: HENTE (5)

OEMA 1°
Al Av z{, zyelvar pryadirol apiBpoi, va amoderyBel dtu:
21 22| = - 2o
Movdadec 8

A.2 II6te d0v¥o ovvaprtnoeirg f, g Aéyovtal (0eg;
Movadodec 4

A.3 II6te n evBela y = £ Aéyetal 0pLTovVTLA AOUUTTOTN TYHC
vyoapLxrig mapdotaong tneg f oto +oo;
Movadec 3

B. Na yapaxtnoioete TI1{ TEOTAOELS mOU axoAovbouv,
YOA@OVTAS OTO TETQAOLO oac OLmAC OTO YOOAUUO TTOU
aVTLOTOLYEL Ot xabe mopotaon, tn AEEN Xewotro, av 1
TEOTOON EivolL owoTtH, N AdBog, av 1 mTEOTAOCN EiVOL
AavOaouévn.

a. Av f ovvdprtnon cvveync oto didoctyua [a,f] xat yio
na0e xela, B] Loyvel f(x) = 0 16te jg f(x)dx>0.

Movadeg 2

B. Eotw f pra ovvdptnon ovveyng oe éva drdotnua A

HOL TOQOAYWYLOLUN Ot ®A0e ecwTeQnS oNuelo X TOV

A. Av n ovvdotnon f elvalr yvnoimeg avEovoa oto A
16te f'(x) > 0 0g vd40e eowTeQ LS onuelo X Tou A.

Movaodeg 2

TEAOZ 1HY YEAIAAX




Otuata 2007

APXH 2HZ >EAIAAZY

Y. Av m ovvdaptnon f elvar ovveyng oOTO Xp ROl 1
ovvapTnon g elvar ovveyng oto Xg, t10TE N 0VVvOeoH
Tovg gof elval ouveyng oto Xo.

Movdaoec 2

0. Av f elval uwa ovveyxrc ovvaptnon oe éva dtdotnua A
®oL o €fvolL €vo onuelo tov A, toTE

(129 £ dt) = £(g ) &' 0

ue tnv mpolmdBbeon OTL TA  YONOLUOTOLOVUEV
ovufoha €xovv vénua.

Movadec 2
e. Ava>11t6te lim a*=0.
X—> -
Movadec 2
OEMA 2°
Atvetal o pryadirog aptbude
z:w—% ue aelR.
o+ 2i

a.

No amoderyfel dtL n eLxdva Touv pyadixov z avireL GToV
®UxAo ne xévrtpo O(0,0) nor antiva o =1.

Movaoec 9

‘Eotw z1, 2, ot puyodirol wov mpoxrVTToUY atd 1oV TUIo

yia o = 0xor o =2 aviiotoLya.

i. No Poefel n amdotaon Twv eXOVOV TOV ULYAILRDOV
apLfuwdv z; ®au z,.

Movadec 8

TEAOY 2HY >EAIAAY




Oéuata 2007

APXH 3HZ >EAIAAZY

ii. Noa amodeirybel dtL LoyVeL:

(20)™ = (- 25)"

yia ®a0e uotro apbud v.
Movdoec 8

®EMA 3°

AlveToL 1 CUVAQTNON:
f(x) = x> - 3x - 2nu’0

omov B €R pira otabepd pe 6 # nw + ZZE’ AV

a. No amodeiyBet étv 1 f mopovordler €éva tomnd péyioto,
EVa TOTLKRO EAAYLOTO ROl €VO ONUELO HAUTTTC.
Movadeg 7

B. Noa amoderyfel 611 m eElowon f(x) = 0 €yer axpLfdg TEELC
ToaAYUATIRES piCec.
Movadec 8

Y. AV X, X, elvor ot B€0ELC TOV TOMLRDOV AXQOTATMY %Ol X3
n 0€on tov onueiov xapmneg tng f, va amodeLybel dt1L TO
onuela A(Xla f(X1>)> B(X27 f(Xz)) nat F(X37 f(Xz))
Bolonovtol otnv evlela y = -2x -2nu’0.

Movadec 3

0. Na wvrmoloyioBel to eufaddv tTov Ywelov wov
mepuxAeletar  and T yoo@uxy mwoapdoToomn  TNG
ovvéotnone £ xau Tnv gvbeio y = -2x -2nu’e.

Movaodeg 7

TEAOX 3HY >EAIAAX




QiuoTa 2007

APXH 4HY >EAIAAX

®EMA 4°

‘Eotw  uio ovveyne xat yvnoimg avEovoa ouvaptnon oTo
dvdotnua [0, 1] yio tyv omoia toyvel £f(0) > 0. AlvetoL emxionc
ouvvapTnon g ovveyng oto dtdotnuo [0, 1] yio tnyv omolo
Loyver g(x) > 0 yia nébe x [0, 1].

OptCovpe TLC CVVAQPTNOELC:

F(x) = jg fHglydt, xelo0, 1],

G(x) = [, g dt, x [0, 1].
a. Na devyfel 611 F(x) > 0 yia ®GBe x oto dvdotnua (0, 1].
Movadec 8
B. Noa amodeiryBel ot
f(x)-G(x) > F(x)
yia ®aBe x oto draotnua (0, 1].
Movdadeg 6
v. Na amoderyBel 6tL Loyver:
F( _F()
Gx) G(1)
yia ®@0e x o1o didotnuo (0, 1].
Movadec 4
0. Na PoebBel 1o dpro:
(2
(IS‘ £(t) g(1) dt)-Ué‘ nut? dt)
lim
0t
o (5‘ g(0) dtj-xS
Movaodeg 7

TEAOY 4HY >EAIAAZY




Ofuata Emovoinmtixoy 2006

APXH 1HZ >EAIAAZY

EITANAAHHITIKEX ATIOAYTHPIEZ EEETAXEIX
HMEPHXIOY ENIAIOY AYKEIOY
TETAPTH 5 IOYAIOY 2006
EEETAZOMENO MAOHMA: MAGHMATIKA
OETIKHYX KAI TEXNOAOI'TKHEX KATEY®OYNXHX
LYNOAO LEATAGN: TEXXEPIX (4)

OEMA 1o

A.1 No amxodei€ete dti: (ovvx) =-nux, xeR.
Movadec 10

A.2 ‘Eotw f pula ovvdoinon optouévn oe éva draotnua A. Tu
ovopdlouvpe apyLxkn ocvvéptnon | mapdyovoa e f oto A;
Movadec S

B. Na xapaxtnoiocete Ti1¢ TEOTAOEL TOU axoAiovBouv,
Yoa@ovTag 010 TETEASLO oo¢ 11 AEEN Xwoto 1] AdOog
SimAa oto yoduua wov avtiotoiLyxei o€ xdbe mpoTQO.

a. AV zy, Z, elvat pryadixwol apLbuol, 1éte toyvel:
2| ~[z2] < 21 +25]-
Movdodeg 2
B. Av ouv ovvaptioewg f, g elval mapaywyiowmes 010 X,
wat g(x,)20, 1éte | ovvdpInon — eivalr mopaywyiowyn oTo

X, RO LOYVEL:

f) f(x,) 8 (x,) - (%) 8(x,)
- (O)___ 0 0 0 o/
(gj ’ [ex)]

Movadeg 2
v. T 260 x#0 woyver [nfx]]’ 21
X

Movaodeg 2

TEAO> 1HY YEAIAAZ




Ofuata Ervavainmixov 2006

APXH 2H> SEAIAAY

0. Mo ouvvdptnon A >R eivar 1-1, av xor pdvo av
yia %n6G0e otolyelo y 1OV OUVSAOU TLMAV TNS 1)
eElowon f(x)=y €yxeL axoifdc plo Aon we mpog X .

Movadeg 2

e. Eotw f ula ovveyxng ovvdoinon oe €va didotnpo
[a,B]. Av G eivar pla mwagdyovoa tne f oto [a,B],

w6te [P f(H)dt=G(0) - G(B).
Movadeg 2

OEMA 20
1 X
Alvetor v ovvaptnon f(x)= e , xeR.
1+eX+1
a. Noa peketioete tn ovvdptnon f wg mpog ™ novotovia Tne
oto R.
Movdaoec 9
|
B. Na vroAloyioete 10 ohorAfowpa fﬁ—)dx .
X
Movadec 9
v. [a #vaBe x<0 va amooelEete Stu
f(5%)+£(7%)<f(6%)+£(8%) .
Movdadeg 7

OEMA 3o
‘Eotw ouv pryadirol aptbpol z, mov travomoloty TNV LodtnIo
(4-2)"" = 2'% wav n ovvdptnon f ue timo f(x) = x*+x+a, acR.

a. No amodelEete 6Tl Ol eLrOVES TOV ULYAOLRDY Z AVAROUY
otnv evbeia x=2.

Movadeg 7

TEAOY 2HY 3>EAIAAY




Oiuota Eravainmiixov 2006

APXH 3HY >EAIAAX

B. Av v egamtouévy (&) Tng yoo@Lxfg TAEAOTAONS TYC
ovvdptnong f oto onuero toung tng pme v evbela x=2
TEWVEL TOV dEova Yy 0T0 y,=-3, 101¢

i. voa Poelte 10 a ®aL TNV eElowon g epanTtonévng (g).
Movadec 9

ii. va vmoloyloete 710 euPaddv tTOoU YwWElOV T|OV
meolxAeleTal PeTa&V NG YOU@PLXNC TAQAOTAONG TNC
ocvvaptnonc f, tne epanxtouévne (g), Tov dEova x'x ®au

™¢ evBetag ng i

Movadec 9

OEMA 40
Alvetor v ovvdptnon f(x) = x/n(x+1) - (x+1)/nx ue x>0.

a. i. Noa amodeiEete S1L En(x+1)—£nx<—1~ , x>0.
X

ii. Na amoodetgete 6t v f elvalr yvnoiwg @Bivovoa oto
drdotnua (0,+00).

Movdaodeg 12

B. No vmohoyioete to lim an(1+l).
X—>+00 X

Movdadeg S
v. Noa amodelEete 611 vdoyel povadunde aptBudc ae(0,+w)

tétoroc dote (a+1)* = a® L
Movdadec 8

TEAO> 3H> YEAIAAY




Béuato 2006

APXH 1H> >EAIAAZ

AIIOAYTHPIEL EEETAXEIX I'”" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
LABBATO 27 MAIOY 2006
EEETAZOMENO MAGHMA: MAGHMATIKA
OETIKHE KAI TEXNOAOTIKHE KATEYPYNXIHX
LYNOAO ZEAIAQN: TELXEPIX (4)

®EMA 1°

A.1 ‘Eotw pwo ovvdaptnon f, 1 omola elvalr ovveyxng oe €va
draotnua A.
Na amodeiEete STUL:

e Av {(x)>0 oe xG0e ecwteprS onuelo X Tov A, T6TE 1|
f elvar yvnolwg avEovoa oe Ao 10 A.

e Av f(x)<0 oe vG40e eowteonS onpelo X Tov A, TéTE 1
f elvar yvnolwe pBivovoa oe 6ho 10 A.

Movaodec 10

A.2 “Eotw ura ovvaptnon f cvveyng o’ €va dtactnua A xou
TAQOAYWYIOLUY 010 e0wWTEQL®RO Tov A. I1d1e Adpe St n f
OTQEPEL TA KOLAQ QOGS TA AVW N elvaL ®VETH OTO A;

Movdadec 5

B. Na yopaxtnoicoete TIC TEOTAOEL TOU axoAovBouv,
Yoad@ovTag OTo TETEAOL0 oag 1N AEEN Xworo 1 AdBog
OlmAa OTO ypoduua IOV AVTLOTOLXEl O ®dBe mooTAON.

2
a. o »dBe pnryadind aplbud z Loyle 12‘ =z,
Movaoeg 2

B. Av vumdopyeL TO )l(iﬁrr%f(x)>0, téte f(X)>0 wnovtd

O0T0 Xyg.
Movdoeg 2

TEAOZ 1H> YEAIAAY




Oéuata 2006

APXH 2H> >EAIAAY

v. H swdva f(A) evéc dwaothuatoc A péom piog
' ouveyoUc natr un otabepng ovvdptnong f elval
dtdoTnua.

Movadeg 2

8. Ioyvel o timoc (SX)':X-SX"1 , yio ®6abe x e IR.
Movadeg 2

e. lIoyvel n oyxéon

Pt (08 (0)dx=[f()e(0)1E - [ (x)e(x)dx, Smov £',¢”

elvaL ovveyeic cvvapthoeic oto [a,fB].

Movadeg 2
®EMA 2°
Oewoovue T ovvaptnon f(x) =2+(x-2) ne x=2.
a. No amodetEete étu n f efvar 1-1.

Movdadec 6
B. No amodeiEete 611 vdoyeL | aviiotooyn ovvdptnoyn f!

e f waL va Boelte Tov T¥TO TNC.

Movaoeg 8

vy. i. No Poeite To xowvd onuela TOV  YoOQLROV

nopaotdoemy TV ovvaothoeny f xav £ ope v
gvBelo y=x.

Movadec 4
ii. Noa vmoloyioete 710 eufadd 7TOUV YWEIOU WOV

TEQUXAE(ETAL QM TLC YQOUPLREC TAQAOCTACELS TWV
ovvaothoeny f xou £,

Movadeg 7

TEAOZ 2HY YEAIAAZ




Béuota 2006

APXH 3H> 2EAIAAX
OEMA 3°
Alvovtal ou pryoadwrwol apbuol Z,,Z,,Z, HE 'Zl) = lzzt = 123‘ =1
woL z,+Z,+Z,=0.

a. No amodeiEete OTL:
i Z,-2z,l=z,-2|=|z, -z,
Movaodeg 9

. e 2 —
ii. 121_Z2‘ <4 wxav Re(z,z,)>-1.
Movadeg 8
B. No Boelte 10 YEOUETOLRO TOTO TWV ELROVOYV TWV Z1,Z7,Z3
o010 uLyadind emimedo, nabwg noar to €(dog TOV

TOLYWDVOU TOV AVTES oxNuaTilovy.
Movdaoec 8

®EMA 4°

1
Alvetoar n ovvdptnon f(x)= §j—1 —Inx.

a. Noa foeite 10 medlo 0pLopoU xalL 1O OCUVOAO TLUDV TN
ouvdoptnonc f.
Movdodecg 8
B. Na amodeiete 611 1 eElowon f(x)=0 €yer anpfidc 2 pileg
010 medio opLoUov TNC.
Movdadeg 5
Y. AV M eQAmTOUEVY, TNS  YOOPLHNG TaQAOoTAONS TNC
ovvadptnone g(x)=Inx oto onpeio A(o,Ina) pue a>0 xav
EQATNTOUEVY TNSC YOOUPLANG TAQAOCTAONS TNS CUVAQTNONG
h(x)=e* oto onueio B(B,eB) ue B € R tavtilovral, t1é1e va
delEete 611 0 0pLBUGc a eival pita tne eElowone f(x)=0.
Movadeg 9
0. No aitiohoyfoete OTL OL YQOQLXES TOUQAOCTACELS TWV
ouvapTtioswy g xot h €youv oaxpifwdg OUV0 HOLVEC
EQPATTOUEVEG.
Movadeg 3

TEAOXY 3H> >FEAIAAX




Biuoto Eravoinmtixev 2005

APXH 1HY SEAIAAY

|T” TAEH |

EITANAAHIITIKEX ATIOAYTHPIELX EEETAXEIX
I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
TETAPTH 6 IOYAIOY 2005
EEETAZOMENO MAOHMA: MAOGHMATIKA
OETIKHY KAI TEXNOAOTIKHX KATEYOYNXHZX
XYNOAO ZEAITAQGN: TEXXEPIX (4)

®EMA 1°

A.1 “Eoto 1 ovvdotnon f pe f(x)=+/x. No anodeifete 1L
f elvar mapaywylowwn oto (0,+00) waL LoyVet:

1
f(x)=—+.
(x) e
Movdaodeg 9
A.2 TIote pra ovvaptnon ftA >R Aéyetar “1-17;
Movadec 4
B. Na yxopaxtnoioete 7Ti¢ TEOTAOEL OV Ox0AovBoUYvV,

yoa@ovtag oto TeETEAdL0 oac 1 AEEn Xworo 1 Adbog
Si{mA OTO yoQuuo mov aviioToL el o€ xdBe mpoTaon.

a. Ta eocwteprd onueio Tov draoTHUAToc A, OTd
omota v f dev mapaywyiletar 1 1 wapdywyosg Tng
gelvat tom pe to 0, Aéyovtar ®piowua onueta tne £ oto
dtdotnua A.

Movaoeg 2

B. Eotw wpwa ovvdptnon f mapaywyiown o £€va
dtaotnua (a,p) ue eEalpeon (owe éva onuelo 1oV X,
Av n f elvar ®xvo1i oto (a,X,) ®ot ®olhn 010 (X4,B) 7
avtiotedewe, T6te to onmelo A(x,,f(x,)) eivar
UVTOYQEMTIXGA  onuelo  XOARTNS TS  YOOPLYNC
napdotaong tne f.

Movaodeg 2

TEAOX 1HY YEAIAAY




Béuota Emovainmtixeov 2005

APXH 2H> YEAIAAY

'I” TAEH |

v. To uétpo tng OLaopdc dvo uLyadindyv aolbuwv
elval (00 pe TV ATO0TAON TOV ELXOVAOV TOVG.

Movdadeg 2

0. Av via dvo ovvaptioelg f,g opifovtar ou fog o gof,

161¢ elval vtoyxpewTird fog # gof.
Movdadeg 2

e. Ou ewdvec 0V0 ovivydv pLyadir®dy oaolbuwy z,z
VUL ONUELD CVUUETOLRA ®C TPOog ToV dEova X X.
Movadec 2

ot. Av n ovvapinon f €xeL mapdyovoa oe éva drdoThua
A nar A € R*, t1ote LoyveL:

Jaf(x)dx = & Jf(x)dx .
Movdadeg 2

OEMA 2°
a. Av zy, Z, eivat pryadnol aplBpol yia tovg omoloug toyveL
Z1+Z,=4+41 no 2z, -7 =5+51,
va Boelte TOVC Z1, Z,.
Movaoec 10
B. Av vyia Tovg uryadiroveg aptbpuovc z,w Loyvouv
|z—1—31[ <2 wot |W—3~—1| <J2:
i. va Oetgete OTL vdEyovv povadirol uryadirol apLbuol
z, W £T0L, DOTE Z=W ROL
Movaodeg 10
ii. va foelte Ty ué€yLoTn TLUN TOV lz - W ’
Movaodeg 5

TEAOZ 2H> EAIAAY




Otuata EmovaAnmtixoy 2005

APXH 3HZ >EAIAAZY

|I” TAEH |

®OEMA 3°

Atvetalr n ovvaptnon f, n omola eivalr mwopaywyiowun oto IR
nwe £7(x)#0 yia ndbe x € R.

a. No oet&ete dtun f elvar “1-17.
Movaodeg 7

B. Av n yoagwn mapdaotaon C; tng f Oépyetal and ta
onueto A(1,2005) nalr B(-2,1),
vo AMdoete Ty eElowon f‘l(—2004+f(xz_—8))=—2.

Movdadeg 9

v. Na 0et&€ete 611 vTAEYEL TOVAAYLOTOV €va onueio M tne Cy,
0to omoio M epantouévn tne C; elval »dbBetn otnv evbela

1
€):y=——-x+2005.
(e):y g
Movadec 9
OEMA 4°
Atvetar v ovveyneg ovvdptnon f: R >R, yia tyv omola Loyvel

lim LX)~ %
x—>0 X

= 2005 .

a. No delEete dt1uL:
i. £(0)=0

Movaodec 4
ii. £7(0)=1.
Movadeg 4

TEAO> 3HZ YEAIAAY




Otuoata Eravoinmiixov 2005

el

APXH 4HZ SEAIAAY

I TAEH
2 2
Na foeite to A € R €101, doTe: lim > jk(f(x)l =3
>0 2% + (f(x))
Movadeg 7

Av emmiéov m f elvalr magaywylowuwn WE OUVEYT
nopdywyo oto R xoau f(x)>f(x) yio ®dbe x € R,

vo, OelEete ST

i. xf(x)>0 yio #60e x*0.
Movdaodec 6

ii. 1If(x)dx <f(1) .

Movadeg 4

OAHTI'IEY (yia tovg eEetalopnévoug)

210 teTpddLo va yodyetre USVO TO TTEOXUTUQRTLKG
(nuepoounvia, xotevBuvvon, eEetalduevo udbnua). Na
LNV avItypdYete 1o Béuata 010 TETPAJLO.

Na yodyete TO OVOUUTEMWVYUUO OWC OTO €mMAVW UEQOC
TOV QWTOAVILYQAQPWY, AUEowWS WOALC oag TapadoBovv.
Kaptd aAAn onueioon 0V eMLTOENETAL VA YOAWETE.
Koatd tnv amoyxywonon ocag va mopaddoete wall e to
TeETOAdL0 %Ol T @oToavIiypoagoa, Ta omoia x»olL 6Ba
ROTAOTOAPOVY UeTd To Mg TNng eE€taonc.

Na aravtioete 010 T€10d0L0 0ac g€ 6ha ta Oénata.
KaBe AOon emLoTNUOVIRA TEXUNQLOUEVY ELVOL ATOOEXTY).
AvGonera e€€taong teerg (3) doec netd tn dravous tTwv
PWTOAVILYQAPWYV.

Xpovog dvvatnigc amoyxdonons: uetd ™ 10.30” wowivy.

KAAH EHITYXIA

TEAOX MHNYMATOX

TEAOX 4HY YEAIAAY




Oéuato 2005

APXH 1H> >EATAAY

T TAEH

ATIOAYTHPIEX EEETAZEIZ I" TAZHX
HMEPHXIOY ENIAIOY AYKEIOY
TPITH 31 MAIOY 2005
EEETAZOMENO MAGHMA: MAGHMATIKA
OETIKHE KAI TEXNOAOTIKHE KATEY®YNXIHY
LYNOAO LEAIAQN: TEXLXEPIX (4)

®EMA 1°

A.1 ‘Eotw pra ovvdptnon f, n omoia eivalr optouévny oe €va
®AeLotd drdotnua [a, B]. Av

o 1 f elvaL ovveyng oto [a, B] nat
e f(a) # £(B)

delEte OtL yia ®GBe apBud N peto &V twv f(a) xal f(B)
VtdEYeL Evag, TOVAAYLoTOoV X € (o, B) Tétorog, BOoTE

f(x0) = m .
Movdadec 9
A.2 TI6te m evBelo y = AX + B Afyetor aoUUTTOTY TN
YOOUPLRNG TOOACTOONS ULOC OUvvAQTNONGS f 0TO +00;
Movadec 4
B. Na yapaxtnoioete T11¢ mEOTAOEL TOU axoiovBouv,

yoa@povtag oto TteTeddLo oac tn AéEn Xewotro 1] Aabog

SimAa oTO Yoduua mov QVTLOTOLYEL O xA O mEOTOON.

a. Av n f elvor ovveynic oto [a, B] ne f(a) < 0 =oa
vrdoyer & € (a, B) dote f(E) = 0, 161 nat’ aAvayxn
f(p) > 0.

Movdodeg 2

B. Av vmdopyeL to 1i—1;n (f(x) +g(x)), 1616 #aT avayxy
X—>X
0

vrapyovy ta  lim f(x) »air lim g(x) .
X X, X =X,

Movadeg 2

TEAOX 1HY YEAIAAY




QcuoTa 2005

APXH 2HZ >EAIAAY

I TAEH |

v. Av n f éyev. aviiotoopn ovvdotnon ! war
yoopixf moagdotaon tng £ €xer ®nowvé onuelo A pe
tnv gvlelo y = X, TOTE TO ONUELO A AVIAXREL RAL OTN
voagurn tapdotaon e £,

Movadeg 2
6. Av lim f(x)=0 »av f(x) > 0 »ovid 0T0 X, TOTE
X =X,
: 1
Im —— =4+ .
x—%xof(X)
Movaodec 2

e. Av n f elvar pra ovveyng ovvapTnomn oe €va
drdotnua A xoLr o etvalr €va onueto touv A, TOTE

LoyveEL (J'z f(t)dt)':f(x)—f(a) via ®dBe x € A.
Movadeg 2

ot. Av puiro ouvaptnom f elvar ovveync oe €éva diaotnua
A nor 08 undeviCetar ¢ avtd, téte avin 7N eival
Oetinn yia xdBe x € A 1 eivar apvnTixn yia xrdabe
X € A, dnhaodn dratneel mpoonuo oto drdotnua A.

Movadeg 2
OEMA 2°
Atvovtal oL pryodixol aptBuol z, z,, Z3 WUE Izl |: ’zz | = | Z3 l = 3.
— 9
a. AelEte 6tL: zy=—
4
Movadeg 7
7z, Z
B. Ae(Ete 6tL 0 apBudc L+ glval mpaypatixse .
Z; I
Movaodec 9
. . 1
v. AcgtEte ot ‘zl+ 7y + 23’: 3 |zl-zz+ Zy-Z3+ Zg - Z1|-

Movadec 9

TEAOX 2HY YEAIAAZX




Oduato 2005

APXH 3H> YEAIAAY

[T TAEH |
OEMA 3°
Alvetol 1 ovvéotnon f ue 16mo f(x) = e, A > 0.
a. Aci&te 60tv m f elval yvnolwg avEovoa.
Movddeg 3

B. AelE&te O6T1L n eElowon Tng spamTonévne TNG YOOAPLUNC
nagdotraong tng f, n omola OLépyetar amxd TV AEYN TWV
aESvwy, elvalL n y = Aex.

Boelte T ovvretayuéves tov onueiov emogpnc M.

Movadec 7
v. AciEte 6T 1o euPfaddsv E(A) tov ywelov, to omoio

nepirheleTal petagV tng yoopuLxng tapdotaong tne f, tng
EQATTOUEVNS TS O0TOo onuelo M xat tov d&ova y'y, elvat

e-2
E(AM) = ——
(}) 5
Movadec 8
2
0. Ymoloyiote to lim u@
b=+ 2+ Nul
Movaoeg 7

OEMA 4°
‘Eotw pra cvvdotnon £ mapaywyiown oto Rtétola, kdote va

- f(x)

Loyver 1y oyxéon 2 f(x) = ¢* vio ®60e x € Rxar £(0) = 0.

. 1+¢*
a. Noa devyfel 6t f(x)=1In 5 :
Movaodec 6

X
f(x-t)dt
B. No BoeBel to: lim jo
x—0 nux

Movdaodeg 6

TEAOY 3HY YEAIAAZY




Otuata 2005

el

APXH 4HY EAIAAY

I" TAEH |
ATdovTaL OL CUVOQTHOELS:
. 2008 2007
h(x) = t f(t)dt nou g(x) =
()= [* 29551 8(x) = >
Ae(Ete 611 h(x) = g(x) yia ®a6e x € R.
Movdaodec 7

AeiEte 611 M eElowon J‘_XX {2005 -f(t)dt:ﬁé ExeL anoLBag

uta Avon oto (0, 1).
Movaodec 6

OAHI'TIEY (yira tovg eEetalopnévoug)

210 TeTEAOLO v ypAYeTe UOVO TA TQEORATOQRTILUA
(nueoounvia, =atevbBuvon, efetalduevo udabnua). Na
LNV oVILYQOdWeETE TA OEuata 0T0 TETRADLO.

Na yoayete TO OVOUATET®OVUUS OOC OTO TAVW UEQOC TWV
PWTOAVILYRAQ®WY, auéowg Uohig oog mapadobouv.
Koptd dAAn onpeiwon 0ev e TOETETAL VO YOAPETE.
Katd tnv amoyxywonom cag va mapaddoete pall ue to
TETEAOL0 %Ol TO QOTOoAVTIyYoO®Q, TO omola %ol Ba
RATAOTOAPOUV HETA TO mEQAC TNE eEETaONC.

No aravinoete 010 TETQA.0L0 00C 0 6Aa Ta Oépata.
Kabe Avon emotnpuovird texpnoLwuévn elvotr amoderTH.
AvGorera eEétaonc toeg (3) doeg petd ™ dSLavouy Twv
PWTOAVILYQAPWYV.

Xpdévoc dvvatng amoywenong: uetd tn 10:307 wowuvi.

KAAH EHNITYXIA

TEAOX MHNYMATOX

TEAOY 4HZ >EAIAAZ




Otuoto Emovainmrixeov 2004

APXH 1HY YEAIAAZX

I TAEH |

EITANAAHITIKEYX AITIOAYTHPIEX EEETAXEIX
I'" TAEHX HMEPHXYXIOY ENIAIOY AYKEIOY
AEYTEPA 5 IOYAIOY 2004
EEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHYX KAI TEXNOAOI'TKHX KATEYOYNXHX
LYNOAO XEATAQN: TEXXEPIX (4)

O®EMA 1o

A. “Eotw pwia ovvdptnon f opotouévn oe £€va draotnua A. Av
e 1 f elvar ovveyxng oto A xat
e f(x) =0 yio ndbe ecwtepLrd oNuelo X Tou A,

10te va omodetgete 6tu 1 f elvalr otaBepy oe Sdho To
didotnua A.

Movadec 9

B. Na yoapaxtnoiocete ti¢ mEOTACELS 7TOU aAxoAovBouv,
YoaQovTas 010 TETEASL0 oac 1 AéEN Xwoto 1] AdBog
SimAa oTO Yyoduua mov avtioToL el 0 A mooTao.

a. Av pta ovvaptnon f eivar cvveynig o’ éva onuelo X,
Ttov medlov opiLopov  Tng, TOTE  elvar %Al
TOQOYWYIOLUY OTO ONUELO AVTO.

Movaodeg 2

B. To pétpo tng dra@opdg dV0 ULYadLX®dV eivatl (00 pe
™V and0TA0Y TOV ELXROVMY TOVC.

Movadeg 2

Y- Av f, g elvar 800 ovvoptioelg ue medio optopov IR
naL optCovtal oL ovvBéoeig fog nal gof, 101 AVTEC
oL ouvO€oeLg ElVAL VTTOYQEWTIXRA (OEC.

Movaodeg 2

TEAOZ 1H> SEAIAAY




O¢uata EmovainmTixov 2004

APXH 2HY >EAIAAY

I" TAEH |

0. Ov vyoagwwéc mwoapaotdoelg C  xoar C° 1twv
ovvaptioemy f xou 1 elvol CUURETOLREC ®C TEOC
TNV gvBelo y = X wov duyotouel tig yovieg xOy nat
x Oy,

Movdaodeg 2

€. AV VTAEYEL TO 00L0 TS f O0TO Xg, TOTE

lim Wf(x):\/lim f(x) , epdoov f(x) = 0 novid o710
X —> X() X—X(

Xo, W€ k e IN natv k > 2.
Movadeg 2

I. Noa opioete mdte Aéue STL ura ovvaptnomn f etvar cuveyng
oe éva avowxtd drdotmua (a, B) ®atr téte 0g £va xAeLoTd
dvdotnua [a, B].

Movadeg 6

®EMA 20
OewpoUue tn ovvaptnon f: R — Rue f(x) = 2¥ + m* - 4* - 5%,
omwov melR, m > 0.

a. No foeite tovm dote f(x) >0 yia »G0e x € R.
Movaoec 13

B. Av m = 10, va vroloyiLoBel 1o eufaddv tov ywplov mov
nepLrheleTal and TN yooguxn mapdotaon tng f, Tov
d&ova x'x nat T evbeieg x = 0 waL x = 1.

Movaoeg 12

®EMA 3o

Atvetar wra ovvapinon f: [a, B] > R ovveyng oto didotnua
[a, B] ne f(x) # 0 yia #dbe xea, B] »at uryadirdec apbudc z
ue Re(z) = 0, Im(z) # 0 nan 'Re(z) > | Im(z) .

TEAOY 2HY YEAIAAZ




Ot¢uata Emavainmtixey 2004

APXH 3HY ZEAIAAY

I TAEH |

S
/2

Av Z+-1— = f(a) nov z 2+ = (), vo amodelEete STL:
z

a. |Z|:1

Movaodeg 11

B. £X(B) < f*(a)
Movaodeg 5

1}
o

v. 1 eElowon x’f(a) + f(B)
oto didotnua (-1, 1).

€xeL TOvAGQyLOoTOV Ui oila

Movdadec 9

OEMA 4o
‘Eotw ovvdptnon f ovveyic oto [0, +0) — IR tétola, dote

2 1
_X M
f(x) = S fo 2xf(2xt) dt .

a. No anodeiete d11 n f elvar mapaywyiown oto (0, +m).
Movaoeg 7

B. Noa amodeifete 611 f(x) =e* - (x + 1).
Movaodeg 7

v. Na amodeiEete 611 1 f(X) £€xeL novadiui oiCa oto [0, +x).
Movdadeg 5
0. Noa pfeelte ta dora  lim f(x) =zar lim f(x) .

X > + 0 X —> -0

Movddec 6

TEAOZ 3HY 2EAIAAY




Otuato 2004

APXH 1HY YEAIAAY

|I” TAEH |

ATIOAYTHPIEX EEETAXEIX I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
IMMEMIITH 27 MAIOY 2004
EZEETAZOMENO MAOHMA: MAOGHMATIKA
OETIKHYX KAI TEXNOAOTIKHE KATEYPYNXIHX
TYNOAO TEAIAQN: TEXXZEPIX (4)

OEMA 1lo

A. Eotw pra ovvaptnon f opotopévny o’ €va dtdotnuo A ®ot
X €vo e0cwTeEQL®RO onuelo tov A. Av n f mapovoilalel
TOTLRG aAXPOTATO OTO Xg %OL ELVOAL TOQAYWYIOLUN OTO
onuelo avtd, vo amodsiEete d1L £7(x0)=0

Movaodec 10
B. I[I61e wa ovvaptnon f Aéue 6TL eival magaywyloluwn o€
EVa ONUELO Xy TOV ed({oV opLonoV TNC;
Movdadeg 5
I. No yopuxTnQioeTe TLC TEOTACELS TOU OxohovBovv
vyoagoviag 010 TeTEGOLS oag ™) A€EN Xwoto 11 AdBog
dimho 01O Yodupo wov aviLoToLlyel o ®xdbe mwpdTaoy.
a. H diavvopatizny axtiva tov abpolopatog Ov0
urtyodr®wyv  oplbuwdv elvair Tto dbpoiopa TV
SLOVVOUQTLRWY AXRTIVWY TOVC.

Movadec 2
B. lim f(x)={, av ®oiv udévo av lim f(x) = lim f(x)=/¢
XX, XX x—>xg
Movadec 2

Y. Av oL ovvaptioewc f, g elval moQaywylOLUES OTO X,
16te  ovvaptnon f-g elvar moapaywyiolun OTO X,
KOLL LOYVEL:

(f-g)"(x0) = £"(x0) g"(x0)
Movadeg 2

TEAOX 1H> >EAIAAY




Oiuota 2004

APXH 2HY SEAIAAY

[I" TAEH |

0. '‘Eotw pira ovvdoptnon £, m omota elval ovveyfic oe £éva
dtaotnua A. Av £(x)>0 oe G0 scwtepLrS onuelo X
tov A, 1618 N f elvar yvnolwg @Bi{vovoa oe Ao 10 A.

Movdadeg 2
e. Eotw f pla ovveyxyng ovvdptnon o’ €va dLdotnua
[a,B]. Av G elvar pra mwapdyovoa tng f oto [a,p],
TOTE
J 1(0dt = GB) - G(a)
Movdaodeg 2

OEMA 2°
Alvetol 1 ovvdotnon f ue tomo f(x)=x*Inx .

a. Noa feeite to medlo opiLouov 1Tng ovvaptnone f, va
neAeTNOETE TNV povotovia Tng xoar va Ppsite TO
axeoTaTd.

Movaodec 10

B. No pehetioete tnv f 0g TEOC TNV XVETOTNTA HOL V.
foeite Ta onuela ®aumTic.
Movdadec 8

v. Noa Poeite To ovvoro Tipwv tnc f.
Movadec 7

OEMA 3o
Alvetar m ovvdptnon g(x)=e*f(x), J6mov f ovvdpinony

napaywylown oto R xar £(0)=f( %)zO :

a. No amodetEete 6TL vmdEyel £€va TOoVvAAYLOTO EE(O,E)

tétoro wote f(E)=—1(E).
Movadec 8

TEAOZ 2HY SYEAIAAY




Oiuato 2004

APXH 3H> >EAIAAZ

|T” TAEH |

B. Edv f(x)=2x%-3x, va vroloy{oete 10 ohoxAfomua

0
I(a) = J.a g(x)dx, aelR
Movdadec 8
v. Noa Boeite to SpLo lim I(a)

a—> =00

Movadec 9

O®OEMA 4o
‘Eotw n ovveyfic ovvaptnon f: R - R 1étola dote f(1)=1. Av
via ®d0e xe IR, toyvel

g(x)= J.1X31z}f(t)dt-—3 (x-1)=0,

1
Z+-
zZ

7 . * /
onov z=a+P1€C, ue a, fe R, tote:

a. No amodetEete 611 11 ovvapTnon g elval mapaywyliowun
oto R=»ou va Poelte tn g

Movadec 5

1
7+

B. Na amode(Eete 611 ‘z[:
7

MovGdec 8

v. Me dedouévn tn oyxéon tov gpwtNpatoc P va amodeiete

1
611 Re(z?) = - =
(z%) 5

Movadeg 6

0. Av emunhéov f(2)=a>0, f(3)=f =aL a>f, vo amodeiete 1L
VTdpyeL X € (2,3) tétoLo wote f(x()=0.
Movadeg 6

TEAOX 3HY YEAIAAX




Oéuota Eravainmiixov 2003

APXH 1H> >EAIAAX

EHNANAAHITIKEX ATIOAYTHPIEYX EEETAXEIX
I'" TAEHX HMEPHXIOY ENIAIOY AYKEIOY
TPITH 8 JOYAIOY 2003
EZEETAZOMENO MAOHMA: MAOHMATIKA
OETIKHX KAI TEXNOAOTIKHE KATEY®OYNXHX
LYNOAO XEATAQN: TEXXEPIX (4)

®EMA 1o
A. “Eotw { pra ovvdptnon oplopévn ot éva Sidotnua A.
Av F elvar pla mapdyovoa tng f oto A, va amodelEete
1L
d. OAEC OL CUVAQRTNOELS TNC UOQPNC
G(x) = F(x)+¢c , celR
elvar mapayovoec tne f oto A nat
B. x4B8e GaAln mapdyovoo G tne f oto A malpver 1y
Hoeon
G(x)= F(x)+c , celR.
Movadeg 10

B. Na yapaxtnoioste 1i¢ mEOTAOELS mov axoAovbouv,
yodpovrag oto 1eT0dd10 oag tn AEEn Xwoto 1 Adbog
SimAa oTO Yyoduua oV aviloTOLYEl O ndBe mpoTaon.

a. Av 7y, 7z, elvar pryadwroi apiBupol, téte LoyvEL
névia Hzl ~lzy ||z +2, <2y | +] 2, |

Movadeg 2

B. Eotw ufo ovvdoinon f mopaywyiown o éva
drdotnuo (a, P), ne eEaipeon {owg évo onuelo tov
Xg, 010 omoilo duwe N f elvar ovveyic.

Av f7(x)>0 ot (0, X9) ot f7(x) <0 o7o
(X0, B), t61e 10 f (X0) elvar Tomiud ehdyroto tne f .
Movadeg 2

TEAOY 1H> SEAIAAZ




Oiuota Emavoinmiixoy 2003

APXH 2H> YEAIAAX

I'" TAEH

v. Mia ovvédotnon f: A — IR elvar ovvdptnon 1-1,
av ®xat uévo av yLo omoladfmote X1, X2 € A 1oyvel
1 CUVETAYWYT:
av X1 = X, 161e f(X1) = f(x,) .
Movadeg 2

0. Av I, g elval dUo ouvapThoelg wue ouveyn TEdTY
TAQAYWYO, TOTE LOYVEL:

[£0-g" (x)dx = f(x) g(x) = [ (x) g(x) dx

Movadeg 2

I. [16te pulo svBela X = Xg AEYETAL RATAXROQUEPY ALOVUTTWTY
NG YOOPLXNG TOQAoTaAoNS piag ovvaptnong f ;

Movadeg 7

®EMA 20
a. No TepLypdPete YEWUETOLRA TO 0UVOAO () TV etrévwy
TOV ULYAOLR®OV 0LlOU®V Z OV LRAVOTOLOVY TIC OYECELS:

’Z|=2 wat Im(z) >0,

Movadeg 12

B. No amodeiEete 1L, av N €LxOvVa TOU Utyadixov apibuov z
wiveltal oto ovvoho (), Téte M ewwéva Tov PLyadirov

1 4
apltbuov w = —2— Z+— | nwveltol og evBUyQAUUO TUNUO
Z
10 omolo Boloxetal otov dEova XX .

Movadeg 13

TEAOY 2HY YEAIAADN




Qéuata Eravainmtixdv 2003

APXH 3H> YEAIAAX

OEMA 3o
Atvetar n ouvvdetnon f(x) = M—X :
a. Na amodeifete v lim f(x)=0 .

X —> + 00
Movadeg 5
B. Na Poelte v =wAEdyLia aoVumTtOTn  THEC  YOAPLUNC
nopdotoaone tne I, dtav to X telver 610 — 0.
Movadec 6
y. Na amodeiEete dt1 f'(X)-\/X_Z:—'l—%—f(X) =0
Movadeg 6

11
d. Na amodeiEete STL Io —\/2=dx = In (\/_2_+1)
xX°+1

Movadec 8

®EMA 4o
Alvetar pra ovvdotnon f opwouévn oto IR pe ovveyxd mody
TaQAywyo, yLd TNV onola toyUovy oL OYE0ELS:
f(x) = —f(2—x) nav f(x) # 0 yra n66e x € IR.
a. Na anodelEete 6TL n f elval yvnolwe povétovy .
Movadec 8
B. No amodeifete StL n eElowon f(X) = 0 €yl povadind
o(Ca.
Movadec 8

f(x)

f(x)

No amodelEete St 1 epamTopévny TNg YOOQPLYRNC
TOPAOCTOONS TNG & OTO ONUelo 0tTo omolo avth TEUVEL TOV
&dEova XX, oxmuoatifel pe avtéy yovia 45° .

v. ‘Eotw n ouvdotnon g(X) =

Movadec 9

TEAOY 3HY >EAIAAY




Oé¢uato 2003

APXH 1H> SEAIAAY

ATIOAYTHPIEL EEETAXEIZ I'” TAEHX
HMEPHZIIOY ENIAIOY AYKEIOY
INEMIITH 29 MAIOY 2003
EZEETAZOMENO MAOGHMA: MAOHMATIKA
OETIKHE KAI TEXNOAOTIKHY KATEY®YNXIHX
LYNOAO ZEAIAQN: TEZZEPIX

®EMA 1o

A. No amode(€ete 611, av ula ouvvdpotnon f  elvor
nopaywyiowun o’ éva onuelo Xg, toTe €lval ®al ouvEYNC
010 onuelo avto.

Movadec 8

B. Tu onuoaiver yeopetpnd to Qsdonua Méong Tiwwng tov
AroopLrov AoyLouodv;

Movadeg 7

I. Na yxapoaxtnoicete T mEOTAOELS mov axolovOouv,
yod@ovias oto TeETEAOL0 oag tn AEEn Xwoto 1 Adboc
SlmAa oTo YyOoduuo Tov avITioToL el 0 xdbe mpdTaAo.

a. Av z évog pyadundc apBudg xat Z o ovluvyfg tov,
té1E LOoYUEL [Z[:’E‘: |-2] .

Movaoeg 2

B. 'Eotw pla cuvvéptnon [ ouveyfg oe éva didotnua A
%ol OV0 QoEES mapaywyloun 010 e0wTEPLRG Tov A.

Av f7(x)>0 yio %é6e eowteond onueio X ToU A,
téte 1 f elvar vvpthi oto A.

Movadeg 2

TEAOY 1HY YEAIAAY




Béuata 2003

APXH 2HY SEAIAAY
I'" TAEH

v. Twa =na6e ovvdptnon [, mopaywyiown os £va
drdotnuo A, Loyvel

jf’(x)dX::f(X)4—c , ¢ e IR.

Movadeg 2

8. Av pio ovvdptnon f elvoar ®»vpti os éva ddotnua
A, 16te 1 gpantonivn NS YOaPLRAC ToEAoTAONC
e § oe #40e onpeio tov A Boloxretal «xTdvw» anxd
™ YOO PLUY TNG TOQACTAOM.

Movdadec 2

e. 'Eotw pro ovvdptnon f opropévn o éva didotnua A
nal Xo £va eowtepké onuelo tov A. Av n [ elval
noapaywyiowun oto Xg xoi  [(X9)=0, téte n f
TOEOVOLALEL UTOYQEWTIXA TOMLXS A%EOTATO GTO Xp.

Movadeg 2
GEMA 20
Alvovtatr ot pryadirol aprBuofl z=a+f1, énov a,felR
nolL W=3z - 1 Z+4, Smov Z eivaL o ovivyrc tov Z.
a. No amodeiEete 611 Re(w)=30-f+4
Im(w)=3B-a.
Movadeg 6

B. No amodelEete 6TL, av oL €xOVEC TOU W OTO ULyadixd
gninedo nivovvrol otnv evbeio pe eElowon y=x-12, td71¢
oL €wmOveg 1OV Z «%ivoUvtal otnyv evBeio pe eElowon

y=xX-2.
Movadec 9

TEAOY 2H> >EAIAAZ




Oéuato 2003

APXH 3H> ZEAIAAY
I'" TAEH
v. Na Boeite molog amd tovg pLyadirovg opibuovc zZ, ot
ELHOVES TV omolwv niLvovvtal otnv evbela ue eElowon
y=X-2, £yet 1o eldyLoto uétpo.
Movadeg 10

OEMA 3o
‘Ectom n ouvéotnon f(x) = X +X°+X .

a. Na peretfjoete tnv [ wg mpoc TNV povotovio xat ta ®oilo
ot va amodeiEete Stum I éxer aviiotpoopn cuvdptnon.

Movaddeg 6

B. Noa amode(Eete dt11 f(e™)2f(1+4x) yia nd0e xelR
Movdaodeg 6

v. Na oamodelEete d61L M epamtouévny TNG  YOO@LUHC
rapdotoong tng [ oto onwmelo (0,0) elvor o &Eovac
ovppeteiag tov yoapiwdyv mopactdoeswyv tne f xal Tne
f—l

Movddeg 5

8. No vmoloyloete 1o gufaddv tov yweiov mov mwepLnheletal
and TN YOU@LXY TOQACTAON TNG f'l, TOoV GEova TV X %ol
v gvbelo pe eElowon x=3.

Movddecg 8

OEMA 4o

‘Eotw wia ouvéptnon f ocuveyig o éva didotnua [a,B] mowv
éxev  ovveyh OSedteom mapdymyo oto (a,B). Av oyUst
f(a) = f(B) = 0 xoL vrdoyovv aptBuol ve(a,B), de(a,p),
étoL wote f(y)f(8)<0, va amodelEete dtu:

TEAOY 3HY YEAIAAZ




Ofuota 2003

@

APXH 4HZ SEAIAAY
Yrdoyer uia tovhéyiotov oifa tnc eElowone f(x)=0 o7o
Svdotnua (o,B).
Movadeg 8

Yndoyxouv onueta &1, & € (a,f) tétoia dote £7(E;)<0

watr £77(E,)>0.
Movadeg 9

Yré&oyer éva ToUAAYLOTOV ONUelo ROAWTNG TNS YOUPLKRNS
napdotaong tne f.
Movadec 8

OAHTIEY (yia tovg eEetalonevovg)

210 TETEAOLO va YOAYETE UOVO TO TQEOXOATAUQAUTLRA
(nuepounvia, xatevbBuvon, eEetaldpevo pébnua). Ta
Oépato dev Ba ta aviiyQaete 0to TeTEAdL0.

Na ypodyete 10 OVOUATEROVUUGS COC OTO TAVW WEQOC TWV
PwToavVILYQdpwv apuéows poéAig oog mopadobovy.

Aev emitoémeTal vo YOAWETE nautd GAAN ONUEIWOT).
Katd tyv amoywenon cag va mapoaddoete uali we 10
TETEPAOLO ROl TO PWTOAVIIYQAQQ.

Na aroavtioete gto 1€1040Ld oac o Ao ta Béuata.
Ké&bBe oamdavinon emxiotnuovird Texunpolouévny eival
ATOOERTY].

AGonera eE€taong Toewg (3) dpeg uetd tn dtavopy twyv
PWTOAVTILYQAQWY.

Xpo6vog duvathg amoyxwonong: Metd tyv 10.30” mowivA.

KAAH EINITYXIA

TEAOY MHNYMATOZX

TEAOY 4HY SEAIAAZ




Oduato Exavainmrixoy 2002

APXH 1H> YEAIAAX

I'" TAEH
EITANAAHHOTIKELZ AHOAYTHPIEY EEETAXEIX
I'" TAEHX
ENTAIOY AYKEIOY
AEYTEPA 8 IOYAIOY 2002

EEETAZOMENO MA®OHMA OETIKHX KAI TEXNOAOTI'TKHY
KATEYOYNXHY: MAOHMATIKA

OEMA 1o

A.  Av z; = 0(cuvB; + inuB;) %o z, = px(ovvh, + iNub,) elval dvo
uLyodixol oe ToLymVoReTOLXY wopet, TéTe va aodelEete Otu:

Z1-Z3= 0102 [Ouv(81+8,) + inu(61+0,)].

Movadeg 15

B. Noa yoapaxtnoicete Ti¢ mTOOTACEL 7OV axoriovBouv,
Yo @ovtas 010 TeTddi10 oag tnv AéEn Xwoto 1 Adbog
OimAa OTO yoauua wov aAVITLOTOLYXEL O ndfe mpooTaO.

a. Av J- f(x)dx>0 , téte xat avdyun Oa elvar f(x)>0
a

vio ®GaBe xela,p].
Movdadeg 2

B. H eswmdva f(A) evéc droothuatoc A pufow uULog
ouveyoUc xalL un otabepng ouvvdptnong [ elval
oLaoTua.

Movadeg 2
v. Av 1 ovvdptnon f elvalr mapaywyiowun oto R xau dev
elval aviTLoTEEéYPLuy, TOTE VIAPXEL RAELOTO OLAdoTNUO
[a,f] , oto omolo n f wwavomorel ti¢ mpolmwoBEoelg Tov
Bewonunatoc Rolle.

Movaodec 2

TEAO2 1H2 YXEAIAAY




Oéuata EmavainmTixey 2002

APXH 2HY YEAIAAY
I'" TAEH

0. '/Eotw ovvdptnon f oprouévn xal moapoaywylowpwyn oto
drdotnua [a,f] nar onueio  xg€[a,p] oto omoio n f
mopovotdlel tomind pwé€yioto. Tote mdvia Loyvel OTL
f,(X()):O.

Movdadec 2

€. Av n ovvéptnon f elvar ouveyhg oto didotnua [a,B]
nat vrdoeyet xge(a, B) téroro dote f(x4)=0, TéTE AT
avayxr 6o woyver f(a)-f(B)<0.

Movadeg 2
®EMA Zo
X
e —
Atvetar n ovvdotnon f(X)=—"w—, Xe R
e +1
a. No deiEete 6t n f aviiotpégetal xoar vo Peslite tnv

avtiotpogn ocvvdotnon f .
Movadeg 10

B. No de(Eete 6tu 1 eElowon f ' (x) = 0 €xel novadixt
o(Ca to undév.

Movadeg 5

2 -1

v. Na vroloyiotel to ohoxAHowUo L f (x)dx

2

Movaodeg 10

TEAO> 2H> EAIAAZ




Oiuoto Emavainmrixoy 2002

APXH 3H> YEAIAAY

OEMA 3o
Alvetar 1 ovvéotnon I, oprouévn oto IR, ue t¥mo

f(X)-— IX Zl IX+Z]
x2 4|z |?

Omov Z OVYAERQLUEVOCS ULYadLxnog apBudc z=a+pi, a,p elR,
uwe a=0.

a. Na Beelte 1a dora  lim f(x), lim f(x).
X—>-+00 X—>—00
Movadeg 8

B. Noa foelte ta axpdtata tng ovvdoptnone f, edv
z+1>[z-1.
Movadec 9

v. No Beelte 1o 0Uvorho TV ®al 10 TAN00S Twv pLldv tng L.
Movadeg 8

®EMA 4o
‘Eotw n ovvdptnon f, optopuévn oto R pe Oevtepn ovveyy
TAQAYWYO, TOV LXAVOTOLEl TIC O ETELC:

77 ()f(x) + (£ (x))? = f(x)f (%), xeR

war £(0) = 2£7(0) = 1.

a. Noa mpoodiopioete tn ovvaptnon f.
Movadeg 12

B. Av g elvaLr ovvexyng ovvaptnomn ue medio opLoOUoOV %ol
oUvvoAo Twu®v to OLdotnyuo [0,1], va Oel€ete dSTL 1

gElowon
—j dt =1
1+f

Exer ula povadirm )\UOT] oTo 6La(5ﬂma [0,1].

Movadeg 13

TEAO2 3H> YEAIAAY




Oiuata 2002

APXH 1H> >EAIAAY

AIIOAYTHPIEX EEETAXEIX I'”" TAEHX
ENIAIOY AYKEIOY
NEMIITH 30 MAIOY 2002
EEETAZOMENO MAOHMA GETIKHE KAI TEXNOAOTI'IKHZ
KATEYOYNXHYX: MAOHMATIKA

OEMA 1o

A. “Eoto f pra ovveyig ovvaptnon o’ éva didothua [a, B].
Av G elvar pra mapdyovoa tng f oto [a, B], té1e va
delkete STUL

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

B.1. Eotw n ouvdptnon f(x) = nux. Na de(Eete dtu m f elvar
nopaywyiowun oto IR nat toyvel
f(x) = ouvx .

Movaodeg 8

B.2. Na yopaxtnoloete TIC MmEOTAOEL TOU axoAovBovv,
yodgpovtag oto TeTeddio oac tnv EvdertEn Xwoto 1)
AdBos SimAa oto yodupo mov QvTLOTOLYXE[ Ot xdBO¢
TOOTAOT.

a. Av mn ovvdpinon f elvar opiwouévn oto [a,B] nat
ovveyxng oto (a,B], téte n f mailpver médvrote OTO
[a,B] uia péyiotn tipd.

Movdda 1

B. Kabe ovvdpinon, mov eivar 1-1 oto mwedlio opLopov
™™g, etval yvnolwg novétovn.

Movada 1

TEAOY 1HY >EAIAAY




Oépato 2002

APXH 2H> YEAIAAY

I TAEH
Y. Av vumdpyel 1o dSQLo Tng ouvaptnong f oto X,
AL lim ‘f(x)ij, 1d1E
X—> X
0
lim f(x)=0.
X=X,

Movada 1

0. Av mouvéaptnon f elval moapaywyiown oto IR, td1e

J.f(x)dx ~ xf(x)— jxf’(x)dx_

Movadda 1
g. Av lim f(x) >0, tdéte f(x) > 0 vovtd oto X .
X—> X
0
Movada 1

®OEMA 20
‘Eotw z évacg puryadirdc aptbudg »at f(v) =iz, v e IN*

a. Na OelEete 610 f(3) + f(8) + f(13) + f(18) = 0.
Movadec 7

B. Av |z|= o nat Arg(z) =0, va de(Eete 1L

f(13) = o {cuv(-;re}rim{}eﬂ.

i
Y. Av |z 1= 2 nau Arg(z) = . vo, Boebel 1o eufaddv tov

Movadec 8

TOLYWVOU UE ®OQUEES Ta onuela tov uLyadixov emimédov
mov elval euxdves twv pLyadtrwy aptbpdyv 0, z xou f(13).
Movaodeg 10

TEAO> 2HY YEAIAAY




Oéuata 2002

APXH 3H> YEAIAAY

®EMA 3o
‘Eotw ot ouvaptnoewg f, g ue medio opronov to IR.
Atvetar 6TL n ouvvdptnon tmg ovvBeong fog eivar 1-1.

a. Nao deiEete 6tim g elvar 1-1.
Movadeg 7

B. Nao deiEete 611 m eElowon:
g(f(x) + x° - x) = g(f(x) + 2x -1) éxeL axnppdc dVo BeTinéc
nol ulo apvnTing oiCa.
Movaodeg 18

O®OEMA 40
a. 'Eotw 0vo ovvaptioeis h, g ovveyeig oto [a, B].
Na amodeiete dtu av h(x) > g(x) yia 46t x € [a, B], téte

B B
noL J'a h(x)dx > ch g(x)dx

Movadeg 2
B. Alvetar n mapaywyiown oto IR ovvédptnon f, mov
LROAVOTTOLEL TLC OYXECELS:

f(x)—e T™=x—1, x e R noar £(0)=0.
1) Na exgoaotel n f” wg ovvédptnon tng f.
Movaodeg 5

tt) Noa delEete 611 < f(x) < xf(x), vyia nabe x> 0.

N | X

Movadeg 12

i) Av E elval to epufaddv tov ywelov Q mov opiletat
and TN yoogixrn moapdotaor tng f, tig evBelec x = 0,
X = 1 ®»aL tov dEova XX, va dei&ete OT1

Toe < Xy
4 2

Movadeg 6

TEAOY 3H> >EAIAAY




Ofuata Eravoinmrixey 2001

APXH TH> YEAIAAY

EIIANAAHITIKEYX AITIOAYTHPIEX EEETAXEIX
I'" TAEHX
ENTAIOY AYKEIOY
IEMIITH 5 IOYAIOY 2001
EEETAZOMENO MA®OHMA OETIKHX KAI TEXNOAOTIKHX
KATEYOYNXIHYX: MAOGHMATIKA

OEMA 1o

A.1l. 'Eotw f pra cvvdptnon oplouévn ot €va didotnuo A.
Av F eglvat pro wapdyovoa tne f oto A, 1d1e
® OAEC OL CUVAQTNOELS TNE LWOQYPTC:
G(x)=F(x)+c, ceR
gtval mapdyovoec tng f oto A nal

e xG40e GAAn mopdyovoo G tng f oto A malpver 1
nooH:
G(x)=F(x)+c, celR
Movéodeg 6,5

A.2. No ouvpninpdoete 0t0 TeTEAOLS OAC TLS TAQAXAT®

OY€0ELS WOTE va TEOXVYOUV YVWOTEC LOLOTNTEC TOV
00LOUEVOU OLORANQ DU TOC.

a. ijf(x)dx _

dmov A,uelRxau f,g ovveyelc ovvaptioels oto [a,fB]
Movédec 6

TEAOZX 1HY SEAIAAY




Biuoata EravoinmTixov 2001

APXH 2HY YEAIAAS
B.1. Na Poeeite 11 ouvédptnon f, yia v omola toyvel
f7(x)=6x+4, xe€lR %ol 1 YoOQLX TNS TAQAOTAOY OTO
onueio tng A(0,3) éxeL nhion 2.
Movédeg 6,5

B.2. Noa vmoAoy{oete T TAQAXATW OAOXRANQDUATA

* 1
a. (ex +x)dx
*0
Movéodeg 2
B. —dx
J1 X
Movadeg 2
I
2
Y. J. (2nux + 3ouvx)dx
0
Movadec 2
®EMA 20
a. Noa foeite tov yewuetplxd TOmO TV EXOVOYV TOV
HLyadLndv z yio Toug omoitoug toyveL:
z+16=4z+1]
Movéodec 9
B. No poeeite tov YEWUETELXRO TOMO TWV EROVOY TWYV
uLyadin@y z yio Tovg omoiovg LoyveL:
2=l
Movéodecg 9

Y- No Te€WYeTe 08 TOLYOVOUETOLRY LWOQPT TOVEC ULYADOLROVE
Tov  emaAnfevouv  ouyyeov®e  TLE  OYECELS TWYV
gowtnudtov (a) nat (B).

Movdadeg 7

TEAOY 2H> SEAIAAY




Oiuoto EmavoinmTixoy 2001

APXH 3H> YEAIAAY

I TAZEH
®EMA 3o
Alvetal np ovvdptnom
r X +a, x <1
X)= ~
(x) (l—e X+1)ln(x—l), x €(1,2]
omov aelk
a. No vmoloyloete 10 SpL0
) 1_e—X+1
lim —
x—>1 X-=
Movadeg 7

B. Na Boelte 1o aelRwote n ouvdptnon f va elvar ocuveyng
0To X,=1.
Movadec 11

y. Tw o=1 va OeiEete S6tL vmdpysr €va touvhdywotov Ee(1,2)
TETOLO, WOTE 1 €PATTOUEVH TNC YOOUPLXAC TaQAoTOONC
¢ f oto A(f‘;,f('&)) va elval mapdAAnAn wpog tov GEova
X'X.

Movéoeg 7

OEMA 4o
‘Eotw pra moaypatixy ocvvdotnon f, cuveyxne oto (0,+0) yio
™V omola LoyveL:

X
f(x):—1—+J t——fgdt ue x >0
X J1 x

a. Na 0e(Eete dtv m f elvar mapaywyliown oto (0,+m).
Movadeg 3
B. Noa del&ete 611 0 TOmMOC TS ouvédpetnong f elval:

f(x):l”L—l(rLX-, x>0

Movadeg 7

TEAO2 3HY YEAIAAN




Oéuoato Exavoainmrixey 2001

APXH 4H> >EAIAAY
I'" TAEH

v. Noa foeite To ovvolo tipdv tng f.
Movadec 6

0. Noa Poelte 11 AOVUTTOTES TNC YOAPLRNGC TAQAOTAONG

e f.
Movdédec 4

e. Noa umoloyloete 7to epfaddév Tov ywelov mou
mepixheietal  amd TN yooguxhl TwapdoTaon TG
ovvdptnong f, tov aEova x“x not tig evBeleg x=1, x=e.

Movédec 5

TEAOY 4HY JEAIAAY




OéuoaTa 2001

APXH 1HZ YEAIAAY

ATIOAYTHPIEYZ EZEETAXEIX I TAZEHX
ENIAIOY AYKEIOY
2ABBATO 2 JOYNIOY 2001
EZEETAZOMENO MAO®GHMA OETIKHX KAI
TEXNOAOTITKHZ KATEY®OYNXH2Z: MAOGHMATIKA

®EMA 1o
A.1. Alvovtal ot pryadwxoi apbuol zi, z,. Na amodeiEete
6n:\zl~zz| :\zl\ '|Zz].

Movéodec 7,5

A.2. Na xaopaxtneicete TI TEOTAOEL; 7mOU axoAovBouv,
yodpovtac o0to TeTEdOLo oas tnv £voetEn Xwoto 1
AdBog SimAia oTO YOoduUo TOU AVILOTOLYE[ O ndOg
TOOTAO.

o #60e uiryadird apbud z Loyvel:

a. [2°=zz

B. |z

b 2=
e. iz=[2

Movédeg 5

B.1. Av z,=3+4i Kal z, =1 -/3i, va yodwete 010 TETOESLS
cog tovg aplbuovc tng Xrning A xoau olmia oeg ndOe
opBud to yedupuo g XTiAng B €101, wote va
nEoxVITEL LOOTNTO.

TEAOX 1HY YEAIAAY




Oéuata 2001

APXH 2H> YEAIAAY

Ytiin A Ytnin B

1. z-2) a. 4

2 7 B. 2

3 2212 y- 25

4. ~|z| 5. -5

5. iz e. -2
ot. 5
¢. 10

Movaodeg 7,5
B.2. Av yio to uiyodind aptbud  Z I0XUE M:'l, va deiEete

o= 1
otTL Z=—.
Z
Movdadec 5
OEMA 20
‘Eotw f pia mpaypatiry cvvédptnon pe timo:
ax?, x<3
f(X) =1 1.0
—, X>3
x-3
a. Avnfeilvar ovveyng, va amodeiEete dtL a = -1/9.
Movédec 9

B. No poeite v eElowon g epamtonévne NS  YOOPLRNAC
nopdotaong C; g ouvdptnong f oto onuelo A(4, f(4)).
Movédec 7

TEAOY 2HY YEAIAAZY




OéuoTa 2001

APXH 3HY >EAIAAY
I'" TAEH

y. Na vmoloyioete 7to egufaddv 10UV Ywelov mov
meplrdeletar  anmd T YROQLXY TOQACTAOCYN  TNC
ocvvdptnong f, tov dEova x'x ol Tic svlelec x=1 not
X=2.

Movédeg 9

O®EMA 3o
o pra ovvaptnon f, mov elval rapaywyiowuwn oto oUVOAO
TOV TEAYUATIX®OV aolBudv IR, toylel dti:

£2(x) + P f2(x) + vy f(x) =x° - 2x% + 6x -1 vyia x60e xe R,

émov B, vy moayuotinol aplbpof pe B < 3v.

a. Na del€ete dTL 1 ovvdptnon f dev €xeL arpdrata.
Movadeg 10

B. Noa delEete 611 m ouvdpinon f elvar yvnolwe avEovoa.
Movéodec 8

y. No deEete St vrdpyel povadnn pita e e&lowonc f(x) = 0 oo
avolxtd dudotnua. (0,1).
Movadeg 7

®EMA 4o
‘Eotw pio moaypatiry ovvaptnon f, ovveynig oto cvvohro
TOV moayuoTirdyv apudv R, yia tnv omola royvovv ot
oYE€0ELC:

i) f(x) #0, vy xdbe xelR

1
i) f(x)= 1-2x2 JO ’[fz(xt) dt, yia 2é0e xelR.
‘Eotw axdun g n cvvdptnon wov opiletar amnd tov TUVmoO

1
g(x)= -X? | yia %60e xe R.

(x)

TEAO2 3H> SEAJAAY




OéuoTa 2001

a.

APXH 4H> YEAIAAY

Na deiete 6tu toygver  (X) = - 2xF4(x)

No OetEete dtL 1y ovvdptnon g elvar otabep.

I"' TAEH

Movédeg 10

Movéodec 4

Noa delEete 611 0 TUmog Tng ovvaptnone f elvau:

1

f(x) = :
() (S

Na Bpeite to SpLo lim  (x f(x) nu2x).

X—> 400

TEAOY 4H> XEAIAAZ

Movddec 4

Movadec 7




Oipota 2000 Oetixic Katedduveng

APXH 1H> >EAIAAY
I'" TAZEH

AITIOAYTHPIEY EEETAZEIZ I TAZHZ
ENIAIOY AYKEIOY
AEYTEPA 12 IOYNIOY 2000

EEETAZOMENO MAGHMA OETIKHZ KATEYOYNZHX :

Al.

A2.

B1.

MAO®HMATIKA

OEMA 1o

Av 1n ovvdpoinon f elvalr mapaywytowpwn o’ £va
onnelo Xg Tov medlov oQLOUOU NG, VO Yyodel N
eSlowon NG  EQPARTOUEVNS  TNG  YOOWLUNC
nopdotaong tng f oto onuelo A (x4, f(x0)).
Movadec 4

Nao amodet&ete StL, av mwo ovvdptnon f eival
noapaywylowun o €va onueio Xp tov mediov
opLonoU TNg ,TTE €lval ROl CVVEYXNS OTO ONUELD
avTo.

Movédec 8,5

Na XOOAKRTNOIOETE TLG TOOTAOELS TOU
axoilovBoUv ypdgoviag OTO TETEAOLO OAG TNV
EvéelEn Xwoto 1 Adbog Simloa oto yoduua movu
aVTLOTOLYEL O xABe mpOTOON.
a. Av n f eivar mapaywylowwy oto Xg, téte 1 f°
ECVOL TAVTOTE OUVEYNC OTO Xg.
B. Av n f dev elvar ovveyng oto xg,101te n f elval
TaQayYwWYyloLUN OTO Xg.
v. Av n f €xel devtepn mapdywyo 0T0 Xo,10TE M {7
elval ouveyng oTo Xg.
Movdadec 4,5

TEAO2 1HY SEAIAAY




Otuata 2000 Betixig KaTtevbuvorg

B2.

APXH 2H> >EAIAAY
I'" TAEH

Na yodyete oto 1ETQAOLO 0QC TO YOAUUQ TNG
OTNANG A xat dimia tov aotBuo tns otiine B movu
AVTLOTOLYEL  OTNV  EQATTOUEVT ¢ xdle
OUVAQTNONG OTO ONUELD Xg.

ZTHAN A ZTqin B
CUVOAQTNOELS EQPATNTOUEVEC
a. f(x)=3x>, x¢=1 1. y=-2x+m

T 1
B. f(x)=mu2x, XO:E 2. y= y x+1

v. f(x)=3x

Xo=0 3. y=9x-6

”

8. f(x)= VX, xo=4 4. y=-9x+5

5. dev vmdpyeL

Movdadec 8
OEMA 20

27 +1i :
Alvetalr v ovvdptnoyn f(z)= +2 ,ze Cuez +-2i,

dmov Z o ovluyng Ttov Z.
a. No Peeite TNV TOLYWVOUETQLXY WUOQPT TwWV
ULyodLnmdy apLBpdv:

w=f(9-51) Movddec 6
2004
W, = [\Ef(9~—5i )} Movédeg 6

TEAOY 2HY YEAIAAZ




Aéuota 2000 OeTinng Katevduvong

APXH 3H> YEAIAAY

I'" TAEH

. ) J2iw,) 0
B. ®swpovue TOV wWivaxa M=—
310 —w
Snov |w,| to pétpo tov piyadixoy agLBpov wi

TOU EQMWTHUATOC d.

Na yoayete oto TETEAOLO O0OC TO YQAUUCO TOU
OVTLOTOLYXEL OTN OWOTY TEOTAOY.

O yvoauutrog petaoynuatiopdc T pue mivaxra M
etvalL:
A. otoopnN e ®EVIQO THV apyn Twv agévav O
, m
nat yovio 6=—
4
B. ovupetpia wg mpog tov dEova x’X
I'. ovupetpla weg mpog tov aEova y'y
A. ovppetolo wg mpog tnv gvdela y=x
E. opnoroBeota e v€vtoo v apyn Twv aEdvwv

O nal Adyo )\:3{5.

Movadec 5

v. Av M o mivaxrac tov gpwtiuatoc P, tote va
Boebel o mivarag X ddote va LoyveL:
MX=K
6mov K elvalr o mivarog mouv aviiotolyel oto
YOORUULKO UETAOYNUOATIOUS OTQOPNC UE REVTIQO
. ( , T
v apyf tTwv aEdvoyv O nol yovia B= >

Movéodec 8

TEAOY 3H> YEAIAAY




Otuoto 2000 Octinig Katevdvverg

APXH 4HY YEAIAAY

O®OEMA 3o

H ouvédptnon f eivalr mapaywyliowuwn oto ®AeLoTO
Svaotnua [0,1] nov voyver £(x)>0 yio vdBe xe(0,1).
Av £(0)=2 nov f(1)=4, vo deiEete St

a. 1 evlela y=3 téuvel T YOOUPLXN TAQACTAON TNC

f o’ éva anppdc onuelo nwe teTumuévn x0€(0,1).
Movdadec 7

B. vrdopyer x1€(0,1), Tét0L0 DOTE

£(1/5)+(2/5) +f(3/5) + f(4/5)
4

f(x,)=
Movdédec 12

Y. vndoyet x,e€(0,1), dote n epamtonfvn INC
vyoagurfg mapdotaone tng f oto  onuelo
M(x,,f(x;)) va elvar mapdAinhin otnv evbeia
y=2x+2000.

Movdadec 6
OEMA 4o
Tn xooviry otiywy t=0 yoonyeital o’ évav acBev
Eva gdopuaro. H ocvyxévipmon tov goapudxrov oto
atpa Tov acBevouc divetar axd Ty CVVAQTNON

(= —9t 50

2 s L

omov a nay B etvar otraBepot Betinol mpoaymatinol
aptlpol nar o xpdvog t petpdtar oe dpec. H néyioty

TEAOY 4HY SEAIAAZX




Ofuota 2000 Octixng Katevduvorg

APXH SHY YEAIAAY

TLWY TS ovyrEVTOMWONG elval ton e 15 povadeg nat
EMLTVYYAVETAL 6 WEEC WUETA TN YOENYNOMN TOV
PAOUAROV.

a. Noa foelte 1ic TLnéC TwV oTaBepdVv a nat P.
Movéodec 15

B. Me dedouévo 1L m dpdon Tov apudrov eival
QATMOTEAECUATLRY, OTAV 1 TIUY TNC OVUYREVIQWONC
etval TovAdytotov ton pwe 12 novaodeg, va Poelte
To Yoovird didotnua mTov TO @aguaxo dpa

QTTOTEAECUATIRA.
Movaodec 10

TEAOY SHY YEAIAAY




Aéuota 2000 Teyvoloyixng Kateddvverg

APXH 1H> YEAIAAZ

ATIOAYTHPIEY EEETAZEIZ I TAZHZ
ENIAIOY AYKEIOY
TPITH 30 MAIOY 2000
EEETAZOMENO MAGHMA TEXNOAOTIKHZ
KATEYOYNZHZ: MAGHMATIKA

®EMA 1o

A. o) TIéte évac VewUETOWUSC PETAOYNUOTLONGSC
OVOUALeTalL YOAUULROGC;
Movdadec 2,5

B) Av M(x,y) onueio tov emimédov, U=(a,p)

dedouévo dravvopa ror M(x,y7) n evndva tov

M otnv mwapdAAnin petagopd #atd  TO

dtdvvopa U , va Peeite ta x,y° oUuvapTHOEL

TOV CUVIETAYUEVOV TOV ONUeiov M «oL Tov
dtavvopatog U .

Movdadeg 5

v) Eivar n mapdAAnin peta@opd  YoOouuLrdg
netooynuationog, Na  SuraloAoynoete TNV
aATAVINOY Oac.

Movadec 5

B1.Na yodyete oto T1eTQAdL0 OOGC TO UETAOYNUATLOUO
e otiAng I nwar dlmha tov aplBud tng othing II
OV OVTLOTOLYEL OTOV MIVARA TOV RUETATYNUATLOUOYV.

TEAO> 1HY SEAIAAY




Béupata 2000 Teyxvoroyxtc Katedduveng

APXH 2HY EAIAAY

" TAEH
21nin I 2tnin 11
T1: «ovupetoia wg TEOG 1 1 1}
tov dEova X x» -1
2 _O “‘1:|
T,: «otoo@t ®atd yovia | |1 0
7/ 2» 3 1 0
10 -1
Movdéodeg 3

B2.@cwpovue tov yooauuwxd petooynuotiond T oupe
nivaro A = AjA, - A,A;, 0mov Ay, A, oL TIVAREC
Twv uetaoynuoatiopdv Ty, T, aviiotoliywg, TOVv
eowtinatog B1.

a) Noo  delEete St o T elvar  xnovovixrog
UWETAOYNUATLOUOC.
Movdadec 4,5
B) Na Poelte tnv ewrdva tng evlelfage: 2x -y + 5=0
wéow tov petaoynuatiopov T.

Movdadec 5
OEMA 20
, , , S+1
A. Alvetar o uyadirnog aplBpds z= :
2+ 3i
a) Na yodyete tov z 6Tn pooh o + Bi, o,p € R.
Movdadec 4
B) No ypdyete TOV Z OTNV TQOLYWVOUETQLHY TOV
woo@.
Movdadec 5

2tic eowTNoElc y), 8) va yodWete 010 TETQAOLO
oac tov apibBud tov Béuatoc xor tng xdabe
cowtnone kot SimAa va ONUELWDOETE TO yoduua
OV AVILOTOLYEL OTN OWOTH ATAVINO.

TEAOX 2HY YEAIAAZ




Oiuata 2000 Texvohoyxtg Katevduvorng

APXH 3H> YEAIAAZ

v) Av 0 = Argz, 161te 0 puryadindc aplbudc iz €yel
dpLopa:
A- "8 B Tie T.8-7 Awa+o
4 2 2
Movadec 3
d) To Z* eival (oo LE:
A. 4 B. 4i I. - 4i A. -4 |
Movadec 3

B. Na pBpeBovv ta onueio tov emmédov, mov eivat
ELUOVEC TOV ULYAOLRDV Z, YLO TOVEC OTOLOUC LOYVEL:

z-1_q.
z-i
Movéodec 10

®OEMA 3o
Atvetar n ovvaptnon f ne:

() — 1 X* - 8X+ 16 , 0<x<5

(0? +B2)In(x-5+e)+2(a+1) €%,  x>5

A. Na BpeBoiv ta, lim f(x), lim f(x) .

x—57 x—57
Movdéaodeg 6
B. Na feeBovUv ta o, f € R, dote n ovvdptnon £ va
elvalr ovveyng oto Xg= 5.
Movdadec 10
I'. Twa tigc Tipéc Twv a,p tov epwtquatoc B va foeite to
lim f(x) .

X —> 400

Movdédec 9

TEAO> 3H> SEAIAAZ




Oéuato 2000 Teyxvoroyuxng Koteddvvong

APXH 4HZ YEAIAAY

®EMA 4o

Pdoparo yopnyeitar oe acBevi yia mE®TN QOQEA.

‘Eotw f(t) mn ovvdptnon mov TeQLYQAPEL TV

OVYXREVTOWOY TOVU QPOQUAROV OTOV 0QYAVIOUS TOV

aofevouUc netd amd ypovo t amd Ty YOoENYNOY TOWV,

Sdnmov t = 0. Av o povOudc uetaforic tng f(t) elvar
8

t+1

a) Na Bopelte Ty ovvdotnon f(t).

Movddec 6

B) Xe mora XOOVLRY OTLYUR t, WETE TN Y0P YNON TOV

PAQUANXOV, N CUYREVIQWON TOU OTOV 0QYAVIOUOS

YIVETOL HEYLOTN;

Movadeg 6

v) Na det€ete StL ®atd Tn ¥0OVLXY OTLyun t = 8

VIAQYEL axroua emnl{OpaOn TOU QAQUAAOV OTOV

0QYUVLOUO, EVA TELY TH Yeoovirn otiyun t = 10

en{OQMON TOU OTOV 0QYAVLOUO €yxeL UNOeEVIOTEL.
(Alvetar In1l = 2,4).

Movéodec 13

TEAOS 4H> 2EAIAAN




APXH 1H> SEAIAAY - T" HMEPHYIQN
NMANEAAAAIKEZ EZEETAZEIX
" TA=ZHZ HMEPHZIOY N'ENIKOY AYKEIOY
NMAPAZKEYH 9 IOYNIOY 2017
EZEETAZOMENO MAOGHMA: MAOHMATIKA NMPOZANATOAIZMOY
2ZYNOAO ZEAIAQN: TPEIZ (3)

OEMA A

Al.

A2.

A3.

A4.

‘EoTtw pia ouvaptnon f, n omoia eival ouvexng oe éva didotnua A. Av

f'(X) >0 oe kKaBe eowTEPIKG onueio X Tou A, T6Te va amodeifete 6Ti n f
gival yvnoiwg auéouoa oe 6Ao 10 A.

Movdadeg 7
OQewWpPNAOTE TOV NAPAKATW IGXUPIOHO:
«Kabe ouvaptnon f, n omoia eivar ouvexig oTo  X,, eival

TAapAYWYioIYn OTO ONUEIoO AUTO.»
a. Na xapakTnpioeTe TOV TAPATTAVW I10XUPIOCUO ypdeovTag OTO
TETPAGOI6O 0ag TO ypapua A, av gival aAnbng, § 1o ypauua ¥, av
givalr yeudng. (Movada 1)
B. Na aiTioAoyfoeTe TNV aTTAVINON 0OG OTO £pWTNUA a. (Movadeg 3)
Movadeg 4

Méte Aépe 611 pia ouvaptnon f civar ouvexng oe éva kKAsioTd didoTnua

[a,B];
Movdadeg 4

Na xapakrnpioere TIC TPOTACEISC TTOU akoAouBouv, ypdeovrag OToO
TETPAdI6 oag, OiTAa OoTo0 ypduua 1TOU aVvTIOTOIXEI 0 KABe mpodraon, 1
Aéén ZwoTd, av n mporaon civar cworn, H Aa@og, av n mpdraon givai
AavOBaouévn.
a) MNa «kd&Be Clevyog ouvapthAcewv f:R—>R kar g:R—>R, av
lim f(x) =0 kai lim g(x) =+, T67¢ lim [f(X)-g(x)] = 0.

X—> Xg X—> Xg

X—> Xo

B) Av f, g cival 80o cuvaptioeig ye media opiopou A, B avrioTtoixa,
161e N gof opiCetai av f(A)1 B=J.

y) Tia kaBe ocuvédptnon f:R > R mou cival mapaywyiociyn kar dev
mapouaialel akpotarta, ioxvel f'(X) #0 yia kaBe xeR.

5) Av O<a<1, t6te lim o = +o0.

X—> —o0

g) H eikova f(A) evég diaotTAuatog A Péow Piag ouvexoUg Kal Wn

otaBepri¢c ouvaptnong f cival didoTnua.
Movadeg 10

TEAOZX 1H> ATIO 3 SEAIAEX




APXH 2H> EAIAAS - T" HMEPHZIQN

OEMA B

X
Aivovtai o1 cuvaptioeig f(X) =4nx, x>0 kar gX)=——, x#1.

1-x'

B1. Na mpoadiopioete Tn ouvaptnaon fog.
Movadeg 5
X
B2. Av h(X)=(fog)(x)= Zn(l—} x € (0,1), va amodeiete 611 n ouvdpTnon
- X
h avrioTpégeTal kal va Bpeite TNV avtioTpo@n TnG.
Movdadeg 6
eX
B3. Av @(X)=h"(x)= i1 X € R, va yeAetioeTte Tn ouvdptnon ¢ wg TPog
+
TN govoTovia, Ta akpOTATA, TNV KUPTOTNTA KAI TA ONUEIA KAPTIAG.
Movadeg 7
B4. Na Bpeite 116 0pIfOVTIEC ACUUTITWTEG TNG YPAQPIKAG TTapAdocTaong Tng
ouvaptnong @ kail va Tn oxXedIAOETE.
(H ypa@ikn Tapdotaon va oxedlaoTei HE OTUAG.)
Movadeg 7
OEMAT

Aivetal n ouvaptnon f(X) = —-nux, x €[0,n], ka1 To onueio A(g,—zj .

r1.

ra2.

rs.

2
Na amodeigete 611 umdpyouv akpiBwg dUo epamTéueves (g,), (g,) Tng

ypa@ikA¢ mapdotaong tng f mou ayovrar amd 10 A, TIC OTOIEC KAl Va

BpeiTe.
Movadeg 8

Av (g,): Y=—-X kal (g,): Y=X—m eival ol eubeieg Tou epwTtrpartog M1,
167 va oxedidoete TIg (g,), (€,) Kal Tn ypagiki mapaoTtacn Tng f kar va
2
, p 1 T . .
atmodeiete 011 — = ——1, éTTOU:
E, 8
e E, cival 1o eufadodv Tou Xwpiou TTOu TEPIKAEIETAl ATTO TN YPAPIKA
mapdotaon tng f kai Tig euBeieg (g,), (g,), kai
e E, cival To epBaddv Tou xwpiou TTOU TEPIKAEiIETAI AT TN YPOAPIKA

mapaoTtaon Tn¢ f kal Tov afova X'X.
Movdadeg 6

) ) : f(X) + X
Na utroAoyioeTe 10 6pio lim—m——— .
orf(X) =X+ 7
Movadeg 4

TEAOZX 2H> ATIO 3 JEAIAEX




ra.

APXH 3HY SEAIAASY - T"HMEPHXIQN
[f)
X
Na atrodeifeTe OTI j— dx > e-1-7 .
X
1

Movdadeg 7

OEMA A

Aivetan n ouvdaptnon f(x) =

A1,

A2,

A3.

A4.

Ix*,  xe[-10)
enux, Xel0,n]

Na deifete 611 n ouvdapTtnon f eival ouvexig oto didotnua [-1Ln] kai va

BpeiTe Ta Kpiolga onueia TnG.
Movdadeg 5

Na peAetAoete Tn ouvdptnon f wg mpog Tn povotovia kal Ta akpdTarta,
Kal va BpeiTe To oUVOAO TIHWV TNG.
Movadeg 6

Na Bpeite 10 g¢upfaddv Tou Xwpiou TTOU TEPIKAEIETAlI ATTO TN YPAQPIKN
mapdoTtaon Tn¢ f, TN ypagikn mapdoTtaon tng ¢, pe g(x)=e>*, xeR,
Tov dova Y'Yy kal Tnv gubeia X =7 .
Movdadeg 6
3n 3n
Na AUoete Tnv eéiowon 16e 4f(x)—e *(4x—3n)’ = 82
Movdadeg 8

OAHTIEZ (yia Touc e€eTalopévouc)

210 €EWQUAAO TOoUu TeTpadiou va ypdwete 1O efeTtalduevo padBnua. XTo
EOWQPUAAO TTAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OTOIXEia pabnTh.
ZTnV apXn TWV ATMAVTACEWYV 000G VA YpAWeTe TAVW-TTAVW TNV nUEpoOPNnvia
Kal 70 €geTalopevo pabnua. Na pnv avrtiypdywete 1a Bépata oto TeTpddio
KOl vo 4N YPAWEeTE TTOUBEVA OTIGC ATTAVTHOEIG OOG TO OVOUA 0QG.

Na ypAWeTe TO OVOUOATETTWVUMO 0AG OTO TAVW HEPOG TWV QWTOAVTIYPAPWYV
auéowg HOAIG cag TTapadoBouv. TuXOv ONUEIWOEIG 00G TTAVW OTA BépaTa dev
0a BaBuoAoynBolv oe kKapia mepimTwon. Kard tnv amoxwpnon ocag va
TapadwaoeTe padi e 7o TETPAdIO KAl TA QWTOAVTiypa@a.

Na aTTavTAoeTe OTO TETPADSIO 0ag 0 OAa Ta BEPaTa MOVO PE PTTAE 1 poévo
ME MOQUPO OTUAOG pe pgeAdvi TTou dev afrivel. MoAUBI emiTpéteTal, pyévo av 1o
(nTdel n eKQwWvNon, Kal pOvo yia TTiVaKeG, d1o0yPAUUATA KATT.

KaBe amdvinon €mMIOTAPOVIKA TEKUNPIWHPEVN €ival ATTOOEKTH.

Aildpkela e¢€taong: TpeIG (3) WPEG HETA TN OIAVOMPN TWV QWTOAVTIYPAPWYV.
Xpovog duvatng atmoxwpnong: 10.00 ..

2ZAZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOZX 3H> ATIO 3 SEAIAEX




APXH 1HY SEAIAAS - T" HMEPHYIQN & A” EXTTEPINQN
EMNANAAHMNTIKEZ NANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY KAI A" TA=HZ EZIMEPINOY N'ENIKOY AYKEIOY
TPITH 5 ZENTEMBPIOY 2017 - EEETAZOMENO MAOHMA:

MAGHMATIKA NMPOZANATOAIZMOY
2ZYNOAO ZEAIAQN: MNMENTE (5)

OEMA A

A1,

A2,

A3.

Eotw wia ouvaptnon f opiopévn oe éva didotnua A kai X, €va ECWTEPIKO aonpeio
Tou A. Av n f mapouacialel Tomkd akpdTato aTO X, Kal gival TTapaywyiciyn oTo
onueio auto, 1oTE va amodeigete o f'(x,)=0.

Movadeg 7
OewpPrnoTE TOV TTAPAKATW IOXUPIOUO:

«Ma ké8e ouvaptnon f opiopévn kai duo @opég Trapaywyioiun oto R, av yia

kémoio X, € R 1oxver f'(x,) =0, 167¢ T0 X, €ival Béon onpeiou kapTmg Tng .

a) Na XxapakTnpioeTe TOV TTAPATIAVW IOXUPIOUO YPAPOvVTAG OTO TETPAdIO 0ag TO

ypauua A, av gival aAnBnig, f 1o ypauua W, av givalr yeudng. (Movada 1)
B) Na aImioAoyAoETE TNV ATTAVTNOT 0AG OTO EPWTNHA Q). (uovadeg 3)
Movadeg 4

Na ypawere oro 1€TpAdI6 O0AC TO ypAuUUA TTOU QVTIOTOIXEI OTH Qpdaon n
oTToia CUNTTANPWVEI CWOTA THV NUITEAN TTPpOTAON!

Ma kaBe ouvexn ouvaptnon f:[a,B] > R, avioxver f(a)-f(B)> 0, tote
a) n egiowan f(x) =0 dev éxel Auon aTo (a,B).

B) negiowon f(x) =0 éxer akpiBug pia Auon aTo (a,B).

y) negiowaon f(x) =0 éxel TouhdyioTov duo Auoeig oTo (a,B).

0) O&v UTTOPOUNE VO £XOUNE CUPTTEPACHA Yia TO TTAABOG TwV AUCEWYV TNnG £gicwong
f(x) =0 oTo (a,B).
Movadeg 4

TEAOZX 1H¥ ATIO 5 ZEAIAEX



A4.

APXH 2HY SEAIAAY - " HMEPHYION & A” ESTTEPINQN

Na xapaktnpioere T1IC TTPOTACEIC TTOU AKOAOUBOUV ypdeovriag oTo TETpadid 0ag,
OiTTAa 1o ypduua 1mou avrioToixEi o€ KABe mpdoraon, 1 Aéén ZwaoTo, av n mporacn
givar owaorn, n Ad@og, av n mporaon givai Aavéaouévn.

a) Ta kaBe ouveyry ouvdpmon f:[a,p] = R, av G sivar yia mapdayouoa g f

oTo [a,B], T0TE jaf(x) dx=G(a)-G(B).
B

B) Mia ouvdaptnon f Aéyeran yvnoiwg augouoa oe éva dlaoTnua A Tou Trediou
OpIOPOU TNG, av UTTAPXOUV X,,X, € A pe X, < X,, wote f(X,) < f(X,).

Y) Av éva onueio M(a,B) avikel oTn ypa@ikK TTApAcTacn MIAG AVTIOTPEWIUNG
ouvaptnong f, 161e 10 onueio M'(B,a) avAkel oTn ypagikl TTapdcTtacn C’
me .

8) Tla kaBe ouvexn ouvdpton f:[a,f] &> R, n omoia ivar mapaywyioiun oto
(a,B), av f(a) = f(B), 1é1e UTTapPXEel akpPIBWG éva & € (a,B) TéToio woTe f'(E) =0,

g) Tloa kaBe ouvexny ouvdptnon f:[o,B] > R av ioxuve I f(x) dx=0, ToT1¢
p

f(x) = 0 yia k&6e X €[a,B].
Movadeg 10

OEMA B

Aivetar 10 TeTpAywvo ABIA T1ou dimmAavou
oXApatog pe TAeupd& 2cm. Av 10 TeTpdywvo EZHO
EXEl TIG KOPUPEG TOU OTIG TTAeUupéGg Tou ABTA:

B1.

B2.

B3.

B4.

Na ek@pdoete Tnv TAeupd EZ cuvapTtioel Tou
X.

Movdadeg 6 ©

Na amodeifete o111 10  €dBAdOV  TOUu
TeTpaywvou EZHO divetal amd 1n cuvdapTtnon:

f(x)=2x*-4x+4, 0<x<2

Movddeg 4

Na Bpeite yia 1oIEC TINEG TOU X TO €uPadov Tou TeTpaywvou EZHO
YiveTal eAGXIOTO KAl yIA TTOIEG PEYIOTO.

Movdadeg 9

Na e€etaoete av umdpxer X, € [0, 2], via 1o omoio 10 eppadov f(X,)

Tou avTioTolxou TeTpaywvou EZHO icoutar pe 4e™ +1 cm?.

Movdadeg 6

TEAOZX 2HY ATIO 5 ZEAIAEX



APXH 3HY SEAIAAY - " HMEPHYION & A” EXITEPINQN

OEMA T

‘Eotw ouvdptnon f, opiopévn ka1 mapaywyioiuyn oto diaotnua [0, 3], yia
TNV OTToiad YVWPICeTE TA £ENG:

r.

ra.

r3.

r4.

e H ypagiki mapdotaon tn¢ f' divetal oTo TapakdTw oXApA:

A

v

_3|---®

f(0)=2,f(1)=0

To epypaddv TOU Xwpiou TOU TEPIKAEIETAI HPETALU TN YPAQPIKAG
TapaoTaong Tng f" ka1 Twv euBeIbV x=0 ka1 x=3 100UTAl ME 8 T.pJ.

H f dev ikavoToiei TIGC UTTOB€0€IC TOU BewpPNUATOG EVOIAPNECWY TIHWV
070 d1A0TNUA [0, 3].

Na amodeiéete 6T f(3) =2, f(2) = —2 kai va Bpeite, av umapyouy,
Ta Kim@, /im X ,
x-1 |[nx x>0 f(x)_2

OIKAIOAOYWVTAG TIC ATTAVTAOEIG OAG.

Movdadeg 8

Na mpoodiopicete Ta dlaoTApaTta oTta omoia n f eivar yvnoiwg
augouoca, yvnoiwg @Oivouoa, KupTrh, KOiIAn kal TIG BE0EIG TOTTIKWYV
OKPOTATWYV KAl ONMEIWV KAPTTAG TNG f.

Movdadeg 8

Na amodeifeTe OTI uTTdpxEl Hovadikd X0€(2,3) yla To oTroio dev

udpxel To lim —.
X=X, f(X)

Movdadeg 5
Na oxedidoete Tn ypa@ikn mapdotaon Tng f.

Movdadeg 4

TEAOZX 3HZ ATIO 5 ZEAIAEX



APXH 4HY SEAIAAY - " HMEPHYION & A” EXTTEPINQN
OEMA A

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

A1. Na amodeitete 611 n f oto didotnua [0, 2] ikavoToiei TiI¢ uTToBéoEIg
TOU BewpnuaTog Yé€ong TIMAG.

Movdadeg 2
Av n f eival ouvexic oto medio opiopoU TG, TOTE:
A2. Na Bpeite Tnv i Tou A €R .
Movdadeg 2
A3. Na peAetTioeTe T povoTovia TG ouvapTNOoNg f.
Movdadeg 8
, , 2 31
A4. Na amodeigete omi: T < | f(x) dx <—-1.
2
Movdadeg 7

, . , =TT =T —X , ,
A5. Na amodeiete 0TI n €€iowon f(T-x):f(7-e ) éxel povadikn

AUon oto (0,1). MovéBec 6
ovadeg

TEAOX 4HZ ATIO 5 ZEAIAEX



ook

APXH 5HY SEAIAAY - T HMEPHXIQN & A ESTTIEPINGQN
OAHrIIEX (via Touc e€eTalouévouc)

210 €EWQPUAAO TOU TETPADIOU VA YPAWETE TO £CETACOPEVO UABNUA. XTO ECW@UAAO
TMAVW-TTAVW VA CUPTTANPWOETE T QATOMIKA OOG OToIXEia. XTRV apXn Twv
ATTAVTACEWV O0G VO YPAWETE TTAVW-TTAVW TNV NUEPOMPNVIA Kal TO €GETACOPEVO
pNABnua. Na pnv avTiypayere 1a Béuara oTo TETPAdIO KOl VA MN YPAWETE TToubevd
OTIG ATTAVTHOEIG 006 TO OVOUA 0OG.

Na ypAWETE TO OVOUATETTWVUNO 0OG OTO TTAVW PEPOG TWV QWTOAVTIYPAPWY AUECWGS
MOAIG cag TTapadoBouv. TuxOov OnMEIWOEIS OOag TTAvw oTa Bépara dev Oa
BaduoAoynBouv og Kapia TePiTITWON. Katd Tnv attoxwpenor] oag va TTapadwoETeE
padi pe To TETPABIO KAl TA GWTOAVTIYPAPQ.

Na atmavtioeTe oTo TETPADSIO 0ag 0 OAA Ta BEPATA MOVO [E PTTAE 1] MOVO PE HaUpo
OTUAG e peAdvi Tou dev OB VEl.

Kdbe atrdvtnon €mMOTNUOVIKA TEKMNPIWMEVN €IVl OTTOOEKTH).

Alqpkela e¢ETaong: TPEIG (3) WPES META TN OIAVOUN TWV GWTOAVTIYPAPWV.

Xpovog duvarng ammoxwpnong: 17:00

2AZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOZX SHX ATIO 5 ZEAIAEX



APXH 1H>Y SEATAAY - NEO & [TAAAIO SYZTHMA - I" HMEPHZIQN

MANEAAAAIKEE ESETAZEIZ
" TAZHZ HMEPHZIOY FENIKOY AYKEIOY
KAI EMAA (OMAAA B')
TETAPTH 18 MAIOY 2016
ESETAZOMENO MAGHMA:
MAGHMATIKA
NMPOXANATOAIZMOY (NEO IYITHMA)
KATEYOYNZIHZ (MAAAIO IYZTHMA)
ZYNOAO ZEAIAQN: TPEIZ (3)

OEMA A

Al.

A2.

A3.

A4.

‘Eotw pia ouvdaptnon f mapaywyioiyn oe éva diaotnua (a,B), ue

egaipeon fowg éva onpeio Tou X,, 010 oToio dpwg n f eivar ouvexng.

Av f'(x) >0 oT1o (a,X,) ka1 f'(X) <0 oto (X,,B), 16T va amodeigere OTI
To f(X,) eivar Tomké péyioto Tng f,

Movadeg 7
Mote 80o ouvapTthoeig f, g Aéyovtal ioeg;

Movdadeg 4

Na d1aTuTTwoeTe TOo Bewpnua PEONG TIMAG TOU dla@opIikoU AoylopoU Kal
VO TO EPUNVEUCETE YEWMETPIKA.
Movadeg 4

Na xapaktnpicere T1I1¢ MmTPOTACEIC TTOU akoAouBouv, ypdeovra¢ OTo
reTpadié oag, OimAa oT0 ypduua TTOU AaVTIOTOIXElI O KABe mporaon, 1
Aéén ZwoTo, av n mporaon givar cwarn, H Aalog, av n mpdraon €ivai
AavBaouévn.

a) MNa «kd&Be ouvexy ouvaptnon f:[a,B] >R  av G ceivar uia

B
mapdayouoa 1ng f oo [a,B], T6Te TO J‘ f(t)dt = G(a)—-G(B).

B) Av o1 ocuvaptioeig f,g éxouv dépio oto X, kai 1oxvuer f(X) < g(x)
KovTta o1o X,, 16Te [im f(x) < lim g(x) .
X X—Xg

—>Xo
y) Ka&be ouvaptnon f  vyia tnv omoia 1oxver f'(X)=0 yia kdabe
X € (a,X,) U (Xy,B), €ivar otabepn oto (a,X,) U (X,,B).

8) Mia ouvaptnon f eivar 1-1, av kar yoévo av, yia kGBe oToIxEio y TOoU
ouvéAou TIHWV TNnG, n egiowon y="7(X) éxel akpIBwg pia AUon wg

Tpog X.

TEAOX 1H> AIIO 3 YEAIAEX



APXH 2H> SEAIAAY - NEO & [TAAAIO SYZTHMA - I" HMEPHZIQN

g) Av n f eival ouvexig oto [a,B], 161e n f maipvel oto [q,B] uia
MEYIOTN TIMA M Kal pgia eAGx1oTn TIR m.
Movadeg 10
©OEMA B

Aivetal n ouvaptnon f(x) = » XxelR.

x? +1

B1. Na Bpeite ta diaotAuata ota omoia n f eivar yvnoiwg avfouoa, Ta
diaoTtrparta ota omoia n f eivar yvnoiwg ¢Bivouoa kail Ta akpotata tng f.

Movadeg 6

B2. Na Bpeite Ta dlacTtApata ota omoia n f eival kupth, Ta diacTApara ota
omoia n f eivalr koiAn kol va TpocdiopiceTe TA onueia KAUTAS TNG
YPA®IKAG TNG TTapAdoTAONG.

Movadeg 9

B3. Na BpegBoUv o1 acUPTITWTEG TNG YPAPIKAG TTapdoTaong Tng f.

Movadeg 7

B4. Me Bdon 1 ammaviioeig oag ota epwTtApata B1, B2, B3 va oxedidoeTe TN
ypa@ikf TapacTtaon ¢ ocuvaptnong f.

(H ypa@ikn TapdoTaon va oXedlaoTEl e OTUAOD)
Movadeg 3

OEMAT

2
M. Na AUoete Tnv efiowon € —x*-1=0, xeR.
Movadeg 4

F2. Na Bpeite 60Aeg TIG cuvexeic ouvapTtioeic f: R — R mou IkavomololUv tnv
. 2 x2 2 2 . .
oxéan f(X)=(e - X —1) yia kG8e xeR kai va aitiohoynoere 1nv

atmdvrnon oag.
Movdadeg 8

2
r3. Avf(x)=e* —x*-1, xeR, va amodeixbei 611 n f eival kupTH.

Movadeg 4

Fr4. Av f civai n ouvaptnon Tou epwtiuatog M3, va AuBsi n e€icwon:

f(Inux|+3)—=f(Inux|) = f(x+3)—f(x)

6tav X € [0, +).
Movadeg 9

TEAOX 2H> AIIO 3 SEAIAEX



APXH 3H> SEAIAAY - NEO & [TAAAIO SYZTHMA - I" HMEPHZIQN

OEMA A
Aivetal ouvaptnon f opiopévn kai dUo Popég TTapaywyioiyn aTo R, ME OUVEXA

0elTEPN TTAPAYWYO, YIa TNV oTToia 1IoxUEl OTI:

A1,

A2,

A3S.

A4.

m

. I(f(x)+f”(x))r]px dx =T

0

e f(R)=R «ai Iimm=1
x—)Or“JX

. ef(x)+x=f(f(x))+eX yia kafe X e R.

Na deifete 6T f(1T) = T (Movadeg 4) kai f'(0)=1 (uovadeg 3).
Movadeg 7

a) Na deifete 61 n f dev Tapouoialel akpotata oto R. (Hovadeg 4)

B) Na deitete 611 n f eival yvnoiwg avfouoa oto R. (povadeg 2)

Movdadeg 6
) . NUX+0UVX )

Na Bpeite To  lIim ——. Movadeg 6

v ()
eTr
f(Inx

Na deifete 0TI 0 < I ( )dX <. Movadeg 6

X

1

OAHIIEZX (via Toug e€eTalopévoug)

210 £§W@UAAO TOU TeTpadiou va ypdaywete TO €feTalOpeEvo paAbnua. XTo
EOWPUAAO TTMAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OToIXeEia padnTh.
ZTnVv apXn TWV AMAVTIACEWY 0OG VO YPAWETE TTAVW-TTAVW TNV nUeEpouNnvia
Kal 1o €geTaldépuevo pabnua. Na pnv avriypdyete 1a Bépyata oto TETPAdIO
KOl vo 4N YPAWeTE TTOUBEVA OTIG ATTAVTHOEIG 0OOG TO OVOPA 0QG.

Na ypdyete TO OVOMUATETTWVUMO 0AG OTO TTAVW MEPOG TWV QWTOAVTIYPAQWV
auéowG MOAIG oag TTapadoBoulv. TuXxov onuelwoel§ oag Tavw oTa Bépata dev
0a BaBpoAoynbouv oe kapia mepimTwon. Kard tnv amoxwpnorn oag va
TOPAdWOETE PHOCi e TO TETPADIO KAI TA PWTOAVTiypAQPA.

Na ammavTAoeTe 0TO TETPASIO 0ag 0¢ OAa Ta Bépyata pMOvo pe PTTAe 4 pévo
ME MAUPO OTUAG pe peAdavi Tou Oev ofnvel. MoAUBI emiTpémmeTal, yo6vo av 10
{nTdel n ekewvNon, Kal HOVO yia TTiVAKESG, O1AYyPAPPATA KATT.

Kd&Be amdvinon €mMICTNUOVIKA TEKUNPIWHEVN €ival aTTOdEKTH.

Aldpkera e€étaong: Tpeig (3) WPeG PETA TN SIAVOUN TWV QWTOAVTIYPAQWV.
Xpovog duvatng ammoxwpnong: 10.00 ..

2AZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ

TEAOX 3H> AIIO 3 SEAIAEX



APXH 1HS SEAIAAS - NEO & TTAAAIO SYSTHMA
ENANAAHOTIKES I" HMEPHSION
NANEAAAAIKEE ESETAZEIZ
" TASHZ HMEPHZIOY FENIKOY AYKEIOY KAI EMAA (OMAAA B’)
NMEMMNTH 9 IOYNIOY 2016 - ESETAZOMENO MAGOHMA: MAGHMATIKA

NMPOZANATOAIZMOY (NEO 2YZTHMA) & KATEYOYNZHZ (NMAAAIO 2YZTHMA)

2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

Al.

A2.

A3.

A4.

‘Eotw pia ouvdptnon f opiopévn oe éva didotnua A kai X, éva ecwTePIKO onpeio
Tou A. Av n f trapouaiael Tomkd akpdTaTo OTO X, Kal gival Trapaywyioiyn oTo
anpeio autd, ToTE va amodeigete om f'(X,) = 0.

Movadeg 7

Na dIaTuTTWOETE TO KPITAPIO TTAPEUPOARG.

Movadeg 4

MéTe Aépe O N eubeia Y = £ eival opIZOvTia ACUPTITWTN TNG YPOPIKAG TTAPAoTAoNG

g ouvaptnong f oto +oo;
Movadeg 4

Na xapaktnpioste 1IC TTPOTACEISC TTOU akoAouBouv, ypdeovrag oro 1eTpadid oag,
OiTTAa OTO ypauua 1TouU avTioToIXEl O KABe TTpoTaon, TN Aéén ZwoTo, av n mporacn
givar owaotn, n Ad@og, av n mpdéraon givai Aavbaouévn.

ouv X —1

a) lim——=1
x—0 X
B) Av f(x)= In‘x‘ yia kaBe X # 0, 161 f'(X) =ﬁ yia kGBe X = 0.
X

Y) Av pia ouvaptnon f Sev eivar ouvexg oto X,, 1otE Nn f Bev eiva
TTapaywyioiun oto X, .
8) YTApxel TTOAUWVUMIKA ouvapTnon Baduou V > 2, n otroia £xel aoUPTITWTN.

£) Nakade ouvaptnon f, ouvexn oto [a,B], 1oxver:
B
av If(x) dx >0, tore f(X) >0 o1o [a,B].

Movddeg 10

TEAOZX 1H> ATIO 4 SEAIAEX




APXH 2H> YEAIAA> - NEO & ITAAAIO XY>THMA
EITANAAHITIKEY I'" HMEPHXIQN

OEMA B

Aivetal n ypa@ikr mapdaTtaon TG cuvaptnong T

B1.

B2.

B3.

B4.

B5.

2 x”
Y
Na Bpsite To Medio opIoHOU Kal To GUVOAO TiHwv Tn¢ .
Movadeg 2
Na Bpeite, av uttdpxouv, Ta TTapakdaTw opia.
a) Iimlf(x) B) Iirrlf(x)
Y) Iime(x) d) Iim7f(x) £) Iimgf(x)
lNa Ta épia TTou deV UTTAPXOUV VA AITIOAOYACETE TNV ATTAVTNONA 0AG.
Movadeg 7
Na Bpeite, av uttdpxouv, Ta TTapakdaTw opia.
. 1 : :
lim— lim— lim f(f(x
a) x—>2f(x) B) x—>6f(x) v) x—> 8 ( ( ))
Na aImoAoyAoEeTE TNV ATTAVTNONA 0OG.
Movadeg 9
Na Bpsite Ta onueia ota omoia n f dev eival cuvexig.
Na aITioAoyoeTe TNV ATTAVTNOT 0AG.
Movadeg 3

Na Bpeite Ta anpeia X, Tou Tediou opiopou Tng f yia Ta omoia ioxver '(X,) =0.
Na aImloAoyAoEeTE TNV ATTAVTNONA 0OG.
Movadeg 4

TEAOZX 2H> ATIO 4 SEAIAEX




APXH 3H> YEAIAA> - NEO & ITAAAIO XY>THMA
EITANAAHITIKEY I'" HMEPHXIQN

OEMA T
Aiverai n ouvaptnon f 1R = R pe f(X) = x°.

M. Na amodeicete 6 n f eivar ouvaptnon 1-1 (Yovadeg 2) kai va Bpeite TNV
avTioTpo®n ouvapTnon ft (Movadeg 4).
Movadeg 6
M2. Na amodeigete 6m yia kGBe X > 0 1ox0er:
1
f(nux) > f(x—gx3).
Movadeg 9
3. ‘Eva onueio M Kiveital katd pfikog ¢ kapmmoAng Y = X3, X >0 pe X = X(t) ka
y =Yy(t). Na Bpeite o TOI0 ONUEio TNG KAUTTUANG O PUBPOG WETABOARG TNG
teTaypévng Y(t) Tou M eival ioog pe 1o puBuo petaBoAng Tng Tetunuévng X(t), av
utroTeBei 61 X'(t) > 0 yiakaBe t > 0.
Movadeg 4
r4. Av g:R — R sivai ouvexng kai dpria ouvdptnan, va uTroAoyioeTe To OAOKARPWHA
1
[0 90 dx .
-1
Movadeg 6
©EMA A
AiveTal n ouvaptnon
[Inx
—+1 ,0<x<1
X
f(x)=¢ 1 X=1
Inx
— X>1
(X—-1

A1,

A2.

A3.

Na &ei€ete 6m n  eivar ouvexric oto (0,40) (dovadeg 3) kai va Bpeite, av

UTTEPXOUV, TIC KOATAKOPUQPEC QOUUTITWTIEC TNG YPAPIKAC Trapdotaong g f.
(Movadeg 2)
Movadeg 5

Na atrodeitete 61 T0 X, = 1 €ival To povadiké kpioipo onueio TNg f.
Movadeg 8

i) Na amodeitete 6 n e€iowon f(X) = 0 éxer povadikn pica ato (0,+).
(Movadeg 3)

TEAOZX 3H> AIIO 4 SEAIAEX




A4,

o gk

APXH 4H> YEAIAA> - NEO & ITAAAIO XY>THMA
EITANAAHITIKEY I'" HMEPHXIQN

i) Av E e¢ivai o €ufaddv Tou Xwpiou TIOU TIEPIKAEIETAI ATTO TN YPAPIKA
mapdoTtacn Tn¢ f, Tov a€ova Twv X kai Ti¢ euBeiec X =1 kal X = X,, OTou X,

n povadikn pia g e€iowong f(X) =0 o1o (0,+), va amodeitete 6TI

. —x02—2x0+2.
2
(Movadeg 4)
Movadeg 7
Av F cival wia rapdyouoa g f oto [1,+00) va amodei€ete 6T
(X +DF(x) > XF(D) + F(x?), vyiakéade X > 1.
Movddeg 5

OAHTIEX (yia Touc g€sTalouévouc)

210 €EWQ@UAAO TOU TETPAdIOU VO YPAWETE TO £CETACOPEVO UABNUA. ZTO ECW@PUAAO
TMAVW-TTAVW VA CUPTTANPWOETE TA OTOMIKA OAG OTOIXEId. ZTNV aApXf Twv
ATTAVTACEWV 000G VA YPAWETE TTAVW-TTAVW TNV nNUEPOMNVia kal 1o egeTalduevo
MABnua. Na pnv avriypdypere 1a Oépara oTo TETPABIO KAl va N YPAWETE TToubevd
OTIG ATTAVTHOEIS 0AG TO OVOUG 0OG.

Na ypAWETE TO OVOPATETTWVUNO 0AG OTO TTAVW HEPOG TWV QWTOAVTIVPAPWY APECTWG
MOAIGC cag TrapadoBouv. Tuxoév onupeEIwoElS oag TAvw oTa Bépara dev Oa
BaBuoAoynBouv og Kapia TePiTTTWON. Katd TNV amroxwpenor] oag va TTapoadwoETE
Madi Ye To TETPADIO KAl TA GITOAVTIYPAPA.

Na atravTioeTe oTo TETPADIO oag o0& OAA Ta BEPATA POVO pE PTTAE 1] pOvVo e paupo
OTUAG pe peAdvi Tou dev afrvel. MoAUBI emiTpéTTeTal, pOvo av 1o NTAEl N EKYWvNon,
KAl MOVO YIQ TTIVOKEG, OIAYPANPATA KATT.

KdaBe atravrnon €mMoTNPOVIKA TEKUNPIWKEVN Eival ATTOOEKTT.

Aldpkela e¢ETaong: TPEIG (3) WPES META TN OIAVOUN TWV QWTOAVTIYPAPWV.

Xpovog duvarrg atroxwpnong: 18.30

2AZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOZX 4H> ATIO 4 SEAIAEX




APXH 1HS SEAIAAS - I HMEPHSION
NMANEAAAAIKEE ESETAZEIZ
" TAZHZ HMEPHZIOY FENIKOY AYKEIOY
KAI EMAA (OMAAA B)
AEYTEPA 25 MAIOY 2015
ESETAZOMENO MAGOHMA:

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

OEMA A

Al.

A2.

A3.

A4.

‘Eotw pia ouvdptnon f, n omoia cival opioyévn otc éva KA£loTo

diaoTtnua [a,B]. Av

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

« f(a)=1(B)

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

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

Movadeg 7
‘Eotw pia ouvdaprtnon f kar X, €va onueio Tou mediou opiopou tng. MoTe
B8a Afpe 6T n f eival ouvexng aT1o X;

Movdadeg 4
‘Eotw pia ouvaptnon f pe medio opiopou A. Moéte Aépe 6mi n f
Tapouciafel oo X, € A TomIKS €AAXIOTO;

Movdadeg 4

Na xapakrnpicoere TIC TPOTACEIC TTOU akoAouBouv, ypdeovra¢ OToO

TETPAdI6 oag, OiTAa OoTo ypduua 1TOU aVvTIOTOIXEI 0 KGBe mpdodraon, 1

Aéén ZwoTd, av n mporaon civar cworn, H Aa@og, av n mpdraon givai

AavOBaouévn.

a) Av yia dUo cuvapTtioeig f, g opifovral o1 cuvaptioeig fog kar gof,
16Te 10XVel mavToTe 611 fog = gof.

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

y) Ta ké8e xeR i1oxuer 611 (OUVX) =nNux.

TEAOX 1HZ AITO 4 EAIAEX




APXH 2HY SEAIAAY - " HMEPHXYIQN

8) Eotw f pia ouvexig cuvdptnon oec éva didotnua [a,B]. Av 1oxUel

otmi f(x) >0 vyia kaBe X €[a,B] kar n ocuvaptnon f dev eivar Tavrou

B
undév oto didoTnua autd, TOTE j f(x)dx > 0.
a

g) Av lim f(x) =0 kar f(x) >0 kovtd ot0 X,, 161 liM Tl) = + 0.
X—Xg X=Xy T(X

Movadeg 10

OEMA B

OewpoUpe TOUG UIYadIKOUG apIBPOUG Z yia TOUG OTTOioUG IOXUEL:

B1.

B2.

B3.

|lz-4|=2|z-1]|.

Na atodeifete OTI O YEWMETPIKOG TOTTOG TWV €IKOVWY AUTWV TwV

MIYOBIKWYV apIBuwy Z €ival KUKAOG HE KEVTPO TNV apXhi Twv afdvwv Kal
akTtiva p=2.

Movadeg 7

2z, 2z,

EoTw W=—2% 472

. - o0Tou Z,, Z, dUo piyadikoi apiBuoi Tou epwTAPATOG
2 1

B1.
Na atrodeigete OTI:
a) O W gival TpaypaTikog Kai
(novadeg 4)
B) -4<w <4,
(novadeg 7)
Movadeg 11

Av W= -4, 6mmou W ¢€ival o PIyadikog apiOuog tou gpwTtiuatog B2, va
Bpeite TN oxéon mou ouvdéel Toug piyadikoug apiBuoug Z,, Z, Kal va
atmodeigete 611 TO Tpiywvo ABT pe kopugég Tig eikdveg A(z,), B(z,),(z,)
TWV HIYadIKWwV apibpwy z,, Z, Kal Z;, e Z,=21Z,, €ival I000KEAEG.
Movdadeg 7

TEAOX 2HX AITO 4 SEAIAEZX




APXH 3HY YEAIAAY - " HMEPHXYIQN

OEMAT

X

e

—, xeR.
X“+1

Aivetal n ouvaptnon f(x)=

M. Na peAetinoete Tnv T w¢ mpog T povotovia kal va ommodeifete OTI TO
ouvoAo TIgwv TnG gival 1o diaaTnua (0,+0o).

Movadeg 6
N2. Na amodeieTe 611 N €€icwon
3 2 ’
fle” - (x +1) = —
5
E€XEI OTO OUVOAO TWV TTPAYUATIKWY apIBPwyV dia akpiBwg pica.
Movadeg 8
3. Na ammodeiete OTI
4x
fo(t) dt < 2xf(4x)
yia kG8e x>0.
Movdadeg 4

F4. Aivetal n ocuvdptnon
1 e4x
1) = ;LXf(t)dt, x>0
2 , X=0

Na amodeifete 611 n ouvdaptnon g eival yvnoiwg avouoa ato [0,+ ).

Movdadeg 7

©OEMA A

‘Eotw n mapaywyioiyn ouvdptnon f:R — R yia Tnv omoia ioxUouyv:
o f'(X) [ef(x) + e_f(x)] =2 yia kdBe X e R kai
e f(0)=0.

A1. Na amodeitete 611 f(x) = In(x +vx?+1), xeR.
Movadeg 5

A2. a) Na Bpeite Ta diacTApata ota omoia n cuvaptnon f eival kupTA /R KoiAn
KOl VO TTPOOBIOPIOETE TO ONUEIO KAPTIAG TS YPAPIKAG TTapdoTaong tTng¢ f.

(novadeg 3)

TEAOX 3HZ AITO 4 EAIAEX




A3.

A4.

APXH 4HY SEAIAAY - " HMEPHXYIQN

B) Na umroAoyicete 10 guPfaddv Tou Ywpiou TTOU TTEPIKAEIETAlI QATTO TN
ypa@ik TapaoTtaon t¢ ouvaptnong f, tnv guBeia Y = X ka1 TI¢ guB¢gieg

X=0 kol x=1.

(Movadeg 4)

Movadeg 7
Na utroAoyioeTe TO OpIO:
X
f2(t)dt
lim eJ.O 1| en|fx)|].
x—0%"
Movadeg 6
Na atrodeitete OTI n e€icwon:
X—2 2 X 5
1-3[0 f(t?)dt ) 8—3j0f (t)dt .
X-3 X=2
€xel Mia TouAdxioTov piCa oTo (2,3).
Movdadeg 7

OAHTIIEY (via Touc e€eTalouévouc)

210 e§WQUAAO TOU TETPpAdiou va ypaweTe TOo €€eTAlOPEVO HABNUA. ZTO
EOCWPUAAO TAVW-TTAVW VA OCUPTTANPWOETE TA QATOMIKA OTOoIXEiQ
MOONTA. ZTNV apXn TWV ATMAVTIACEWV O0OaG VA ypAWeTe TAVW-TTAVW
TNV nUEpoPnvia kKal To €feTalOuevo pabnua. Na pnv avriypdayweTe 1a
Bépata oTo TETPADIO KAl VA UN YPAWETE TTOUBEVA OTIC ATTAVTACEIG OAG
To OvOoud 0QG.

Na ypAWETE TO OVOUATETTWVUHUO 0OG OTO TTAVW HEPOG TWV QWTOAVTIYPAPWY
QUEOWG MOAIC cag mapadoBolv. Tuxov onUEIWOEIE C0a¢ TAVW OTdA
Oépara Oev Ba BadBpoAoynbolv oe kKapia TtepimTwon. Katd T1nv
amoxwpnon oag¢ va TapadwoeTe padi Pe TO TETPAdIO KAl TA
QwToavTiypaga.

Na ammaviAoeTe 0TO TETPASIO 0ag 0 OAa Ta BEuaTta MOVO PE UTTAE N
MOVO pe paupo OTUAG pe peAdAvI TTou dev ofrvel. MoAUBI emiTpéTTETAl,
MOvo av 10 {nTdel n €ekQwWvnon, Kal pévo yia Tivakeg, diaypduuarta
KATT.

KaBe amdvinon €mMIOCTAPOVIKA TEKUNPIWHEVN €ival aTTOOEKTH.

Aldpkela e¢étaong: TpeIg  (3) wpeg  PETA TN dlavoun  TwvV
PWTOAVTIYPAPWV.

Xpovog duvaTthg amoxwpnong: 10.00 ..

ZAZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX 4HX AITIO 4 EAIAEX




APXH 1HY YEAIAAY - " HMEPHXYIQN

EMNANAAHNTIKEZ NMANEAAAAIKEZ EZETAZEIZ
N TAZHZ HMEPHZIOY FENIKOY AYKEIOY
NMAPAZKEYH 12 IOYNIOY 2015
EZEETAZOMENO MAOHMA:
MAOHMATIKA OETIKHZ KAl TEXNOAOTIKHZ KATEYOYNZHZ
2YNOAO ZEAIAQN: TEZZEPIZ (4)

OEMA A

Al.

A2.

AS.

A4.

‘Eotw pia ouvaptnon f opiopévn oe éva didotnua A. Av n F civar pia

mapayouoa ¢ f ato A, 167¢ va amodeifeTe OTI:

e OAe¢ o1 ouvapTthoeic Tng  poperg G(X)=F(X)+c,ceR civa
mapayouoeg TG f oto A, kai
e KGBe AAAn Tmapdayouca G ¢ f oto A Taipver ™ popon
G(x)=F(x)+c,c e R.
Movadeg 7
Mote pia ouvaptnon f:A >R Aéyetar ouvaptnon 1-1;
Movadeg 4
Moéte n euBeia X=X, ALyeTal KATAKOPUPN OQOUPTITWTN TNG YPOAPIKAG

mapdoTaong piag ouvaptnong f;
Movdadeg 4

Na xapaktnpioere T1IC TPOTACEIC TOU akoAouBouv, ypdaeovrag OTo
TeTPAdI6 oac OimAa oTo ypduua 1moU avrioToIixEl o€ KGBe mpdraon tn Aéén
2woro, av n mporaon civar oworh, B Ada@og, av n mpdoraon civai
AavBaouévn.

a) Av zeC, 161¢ (Z_V)=(2)V, OTTOU V BETIKOG aKéPAIOG.
B) Av o1 ouvaptioeig f, g €xouv d6pio oto X, kai 1oxUel f(X) < g(x)

KovTd a1o X,, 167e lim f(x) < lim g(x)
X—>Xg X—>Xg

Y) Av lim f(x) = — oo, 167¢ f(X)>0 KOVT4 OTO X,
X=X

0) Ymdpxel mToAuwvudIKA cuvaptnon BaBuou peyaAuTepou A icou Tou 2,

TNG OTTOIAG N YPOAWIKA TTapAoTacn £XElI ACUPTITWTN.

TEAOX 1HZ AITO 4 EAIAEX




APXH 2HY SEAIAAY - " HMEPHXYIQN

g) Av f eival pyia ouvexrig cuvaptnon oe éva diaotnua [a,B] kar G civai

pia mapayouoa tng f oto [a,B], T6TE TavTOTE 10K VEL:

[C1at = G(a)-G(p)

Movdadeg 10

OEMA B

Oewpolpe TOug HIYyadikoug aplBuoug Z, W yia TOUG OTTOiouG I0XUOUV:

e |z-3i[-18=|z-3f

o |W—i|=Im(w)+1

B1l. Na amodeiete OTI 0 YEWMETPIKOG TOTTOG TWV EIKOVWV TWV MHIYABIKWYV
aplBuwyv z cival n eubeia pe e€iowon X—-y—3=0
Movdadeg 9

B2. Na atmodecifete 0TI 0 YEWMETPIKOG TOTTOG TWV E€IKOVWV TWV HIYABIKWYV

1
aplBuwv W gival n TapaBoAn pe egicwon y=ZX2
Movadeg 9
B3. Tlia Toug TTapatmdvw MIyadikoug apiBuoug Z, W va Bpeite Tnv eAAXI0TN

TIMA TOU PETPOU |Z—W |
Movadeg 7
OEMAT
Aivetai n ouvéaptnon f(x)=e* - Inx, x €(0,+w»)

M. Na peAetAoete Tn ouvdptnon f wc¢ Tpog T povoTtovia kai va Bpeite 10O
OoUVOAO TIHWV TNG.

Movdadeg 6

TEAOX 2HX AITO 4 SEAIAEZX




APXH 3HY YEAIAAY - " HMEPHXYIQN

N2. Na Bpeite To TEdiO OPIOPOU TNG oUVAPTNONG g HE

h(x)
g(x)= L " Jt? =1 dt,

omou h(x) = f(x2 +1) - f(2) + 1.

Movdadeg 6
MN3. Na amodeiete 611 N €€iowan
1
fl f(x)—=|=1
( (x) 2)
EXEl akpIBwg dUO BeTIKEG PideG X, , X,
Movadeg 6

4. Av via 1ig pifeg X;,X, Tou gpwTtApartog M3 1oxvel o611 X, < X,, TOTE va
amodeigeTe OTI UTTApXeEl Povadiko § e (X;,1) TéTolo, WOTE N €PATTOUEVN

™S ypagikAg mapdaTtacng Tng f oto anueio (§,f(§)) va diépxetal améd 1o
3
onueio M(O , E)

Movadeg 7
OEMA A
‘EoTtw pia mapaywyioiun ouvaptnon f: (0, +©) > R yia tnv omoia 1ox0«l:

(X2 =x)-f'(x) +x-f(x) =1, yia kade X € (0, +0)

Inx
— ,0<x=£1
A1. Na amodeigete 611 f(X)=9x -1
1 ,x=1
Movdadeg 6
A2. Na ammodeiete OTI
§ () ,
I f(t)dt = .[1_ dt,yia ka6e X € (0, +o0)
1 2 t
Movadeg 4

TEAOX 3HZ AITO 4 EAIAEX




A3.

A4.

APXH 4HY SEAIAAY - " HMEPHXYIQN

a. Na amodeitete 611 n cuvdpTnon

1
g(x) = — IX "M 4t x (0, +o0)

1t
gival KoiAn. (novadeg 5)

B. 'Eotw E 10 gyBaddv tou xwpiou mou mepIKAEiETal amd TN yPAPIKA

TapAdoTaon TNG g, TNV €QATITOPEVN TNG YPAPIKNG TTapAacTaong Tng g
OTO Onueio TOU N ypa@ikp mapdoTtacn TG g Téuvel Tov Géova X'X
kKal Tnv euBeia X=3. Na amodeitete 011 E < 2. (uovadeg 4)

Movadeg 9

Na atrodeiete OTI

X 1 X
L f(t)dt > = _[1 tf(t) dt , yia kaBe X & (0, +o)
X X 5

Movadeg 6

OAHTIIEZX (yia Touc e€eTalopévouc)

210 £§W@UAAO TOUu TeTpadiou va yphwetre TO €€eTalduevo paONnua. XTo
ECWQUAAO TTAVW-TTAVW VO CUUTTANPWOETE TA ATOMIKA OTOIXEia padnTth. XTnv
aPXA TWV ATTAVTACEWYV O0G VA YPAWETE TTAVW-TTAVW TNV NUEPOMNViIa Kal TO
egetalduevo padnua. Na pnv avtiypdyete 1a Bépata OoTo TETPADIO KAl va W
ypaweTe TOUBEVA OTIC ATTAVTHOEIC 0AG TO OVONG 0aG.

Na ypAWeTeE TO OVOUATETTWVUUO CAG OTO TTAVW MEPOG TWV QWTOAVTIYPAPWYV
auéowg POAIC oag TTapadobouv. Tuxdv onUEIWOEI§ o0ag TTAVW OTa BépaTta
oev 0a BaBuoAoynBouv oe Kapia TepiTTTwon. Katd tnv amoxwpnoni cag va
TAPAOWOETE Pali e TO TETPADIO KAI TA QWTOAVTIYPAPA.

Na atravioeTe oTo TETPAdIO oag o€ OAa Ta BEpATa HOVO e UTTAE 1) pOvo pe
MaUupo OTUAG pe peAavi mtou dev ofrivel. MoAuUBr emTpémeral, MOvo av TO
¢nTdAel N EKEWVNOTN, KAl HOVO YIA TTIVOKEG, OIAYPAUMATA KATT.

Kd&Be atrdvrtnon €mMIOTPOVIKA TEKUNPIWHPEVN €ival ATTOOEKTH.

Aldpkela e€€taong: TPEIG (3) WPEG META TN DIAVOUA TWV QWTOAVTIYPAPWYV.

Qpa duvatng amoxwpnong: 18:00

2A2 EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX 4HX AITIO 4 EAIAEX




APXH 1HS SEAIAAS - T” HMEPHSION
MANEAAAAIKEE ESETAZEIE
" TASHZ HMEPHZIOY FENIKOY AYKEIOY
KAI EMAA (OMAAA B')
AEYTEPA 2 IOYNIOY 2014 - ESETAZOMENO MAGHMA:

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

OEMA A

A1.

A2.

A3.

A4.

‘EoTtw pia ouvaptnon f opiopévn oe éva didotnua A. Av

e n f cival cuvexng oto A kai

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

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

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

Movadeg 4
Eotw pia ouvaptnon f pe medio opiopou A. Méte Aépe 6mi n f
Tapouoiadel oto X, € A (0AIk6) péyiaTo, TO f(XO);

Movdadeg 3

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

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

B) Av Jmf(x)=+w i —o, T6TE X'ETX‘O%=O

(Movadeg 2)

TEAOX 1HY AITIO 4 SEAIAEX




APXH 2HY SEAIAAY - T" HMEPHXIQN

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

(Movadeg 2)

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

TOTE IOXUEI

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

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

(novadeg 2)

Movdadeg 10
©EMA B
Aivetal n e¢icowon
2|z +(z+2)i-4-2i=0, zeC
B1. Na AUcoeTte TnV Tapatmdvw egiowon.
Movdadeg 9
B2. Av z=1+i ka1 z,=1-i €ival o1 pifeg Tng Tapamavw efiowong, T6Te va
anodei&eTe 0TI 0 apIOPOC
39
w=3 (ij
Z2
gival icog pe —3i
Movdadeg 8
B3. Na Bpeite TO YEWHPETPIKO TOTTO TWV €IKOVWY TWV PIYAdIKWY apiBuwyv U yia

TOUG OTTOiOUG IOXUEI
lu+w|=4z, -z, —i

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

Movdadeg 8

TEAOX 2HY AIIO 4 SEAIAEX




APXH 3HY YEAIAAY - T" HMEPHXIQN

OEMAT

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

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

N2. Na AUoeTe TV aviowon

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

e+1
Movdadeg 7

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

Movdadeg 7

OEMA A

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

1 , av x=0

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

OTI €ival yvnoiwg augouoa.

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

TEAOX 3HY AIIO 4 SEAIAEX




A3.

a b

APXH 4HY SEAIAAY - " HMEPHXIQON

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

(Movadeg 4)

Movadeg 11

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

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

OAHTIEZX (via Touc e€sTalouévouc)

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

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

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

KaBe amdvinon €TIOCTNUOVIKA TEKUNPIWMEVN €ival ATTOOEKTH.

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

Xpovog duvatng amoxwpnong: 10.00 ..

2A2 EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX 4HY AIIO 4 SEAIAEX




APXH 1HY YEAIAAY - T" HMEPHXIQON

EMNANAAHNTIKEZ NMANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY FENIKOY AYKEIOY
2ABBATO 21 IOYNIOY 2014
EZETAZOMENO MAOHMA:
MAOHMATIKA OETIKHZ KAl TEXNOAOTIKHZ KATEYOYNZHZ
2ZYNOAO ZEAIAQN: MNMENTE (5)

OEMA A
A1. 'Eotw pia ouvéptnon f mapaywyioiyn oe éva didotnua (o, B), MeE

e¢aipeon iowg éva onueio X, oto otoio, dpwg, n f eivalr ouvexng. Av n
f'(x) diatnpei mpoonuo oTo (a, Xo)U (X, B), 16T va amodeifete 6T TO
f(x,) Oev eival Tomkd akpoétato kai n f eivar yvnoiwg povétovn oTo

(a, B)
Movdadeg 7

A2. Na diatuTtwoeTe To Bewpnua Tou Bolzano.
Movdadeg 4

A3. ‘Eotw pia ocuvdptnon f opiopyévn oe éva didotnua A. Ti ovopdloupe
apxlkn ouvdptnon f mapdyouca tng f oto A;

Movdadeg 4

A4. Na xapakrnpioere T11¢ mPOTACEIC TTOU akoAouBoUv, ypdapovrag oOTo

TETPAdOIO oag OiTAa oTo ypduua mou avrioToixEi o€ KaBe mporaon tn Aéén

2woro, av n mpdoraon eivar owaorn, n Aa@og¢, av n mpdoraon Eivai
AavBacouévn.

a) H egiowaon ‘Z—ZO‘=p, p>0 TapioTdvel KUKAO YE KEVTPO TO ONUEio
K(Zo) Kal akTiva p, 6mmou Z, Z, piyadikoi apiBuoi.

(novadeg 2)

B) Eotw pia ocuvaptnon f Ttou eival opiopyévn oe éva oUvoAo Tng

popeng (a, X,)U(X,, B). loxUer n 1coduvapia

lim f(x)= o & ( fim (x) = fim £(x) = —oo)

X—>XG

(novadeg 2)

TEAOX 1HY AIIO 5 SEAIAEX




APXH 2HY SEAIAAY - T" HMEPHXIQN

vy) Aveivai O<a<1, 167¢ XILanaX:O
(Movadeg 2)
8) Eotw pia ouvdaptnon f ouvexnc oe éva didotnua A kal duo Qopécg
TTapaywyioiun o1o ecwTePIké Tou A. Av n f €ival kupti oto A, 10TE
uTToXPEWTIKA f (X)>0 yia KGOe ECWTEPIKG anueio Tou A.

(Movadeg 2)

o (10 &t) =1(m) g0

a

ME TNV TTpoUTTI60eON OTI Ta XpNoIYoTToloUPeEvVa cUuBOoAa £€xouv vonua.

(Movadeg 2)

Movadeg 10

OEMA B

OewpouUpe TOUG PIYadIkoug aplBuoug Z, W yid TOUG OTTOioUG 10XUOUV:

2Z —i i
= -, Z#
2Z +i 2

e W @QAVTOOTIKOG

B1. Na amodeigete OTI 0 YEWMPETPIKOG TOTTOG TWV EIKOVWV TWV MHIYABIKWYV

apiBuwy z, gival 0 KUKAOG JE KEVTPO TNV apxn Twv afdvwv Kal akTiva

1 1
p= E , EKTOC a1o 10 onueio M (0, —EJ TOU KUKAOU.

Movadeg 10
B2. AmO6 Ttoug mapamdvw MiyadikoUg aplbuolg z, Tou gpwThpatog B1, va
BpeiTe ekeivoug yia Toug otroioug 10X Uel [w|=1

Movdadeg 8
. 1T . .
B3. Av ival Z=§ , TOTE va atrodeigeTe OTI
w'+iw’ =0 Movadeg 7

TEAOX 2HY AIIO 5 SEAIAEX




APXH 3HY YEAIAAY - T" HMEPHXIQN

OEMAT

Aivetal n cuvdptnon

r1.

r2.

r3.

r4.

Na e§eraoere av n ouvdptnon f eivar ouvexng oto onpeio Xy =0

Movdadeg 4

Na Bpeite TOo oUvoAo TIHWV TG ouvdptnong f

Movdadeg 7
i) Na amodeifete 671, yia x>0, 1o0x0¢el n 1Ico0duvapia
f(x)=f(4) o x*=4"
(novadeg 2)

ii) Na amodeifete 611 n e€iowon X' =4", x>0, éxel akpIBwe dUo pilec,
TIG X, =2 Kkal X, =4

(novadeg 6)

Movdadeg 8

Na ammodeieTe OTI UTTAPXEI £va, TOUAAYXIOTOV, € € (2, 4) TETOIO, WOTE

1G]] :fa) dt =1(¢) (V2 -1(5))

Movdadeg 6

TEAOX 3HY AIIO 5 SEAIAEX




APXH 4HY SEAIAAY - " HMEPHXIQON

©OEMA A
‘EOTW n TTapaywyioiyn ouvaptnon

f:A>R, A=(0, +mo)

ue auvoho Tipwv f(A)=R, TéT0IQ, WOTE

f(X) /.2 ,
e (f (x)—2f(x)+3)=x, yia k&0t X e (0, +o)

A1. Na amodeiete 611 n cuvaptnon f avrioTpépeTal (Wovadeg 4) kal va BpeiTe
™V avtioTpoen ouvaptnon f ' tne f (povadec 3)
Movdadeg 7
MNa ra epwtApata A2 kai A3, divetal oTI

fix)=e* (x*-2x+3), xeR

A2. Na upeAetioete TN ocuvdptnon £ WG TPOG TNV KUpToTNTA. (Movadeg 3)
2Tn OUVEéXEla, va BpeiTe TO eYPaAdOV TOU Xwpiou TTOU TTEPIKAEIETAlI ATTO TN
YPA®IKA TTapdoTacn Tng ouvaprtnong f‘1, TNV €QATITOPEVN TNG YPAPIKNAG
mapdoTaong Tng 1 oto onueio TTou auTth TEPvEl Tov a&ova y'y, Kal Tnv
guBeia Xx=1 (Yovdadecg 6)

Movdadeg 9

A3. Ta kédBe xeR BewpolUue Ta onusia A(X, f'1(x)), B(f'1(x), x) TWV
YPOQPIKWYV TTAPACTACEWY TWV OUVAPTHOEWYV ' kai f avTtioTolxd.

i) Na atmodeifete 671, yia kKGBe Xe R, 10 yIVOUEVO TwWV OUVTEAECTWV
d1evBuvong TwWV €QATTOMEVWY TWV YPAPIKWY TTAPACTACEWYV TWV

ouvaptioewv ' ka1 f ota onpeia A ka1 B avrioToixa, gival ioo

pe 1 (novadeg 3)

ii) Na Bpeite yia mola Tiy Tou Xe€ R n améotaon Twv onueiwv A, B

yiveTal eAdxioTn, Kal va Bpeite TNV eAdxiotTn amdéoTaon TOuG.
(novadeg 6)
Movdadeg 9

TEAOX 4HY AIIO 5 SEAIAEX




APXH SHY YEAIAAY - T" HMEPHXIQN

OAHTIEX (yia Touc g€sTalopyévouc)

210 £§WQ@UAAO TOU TeTpadiou va ypdwete TO €eeTalduevo padnua. XTo
EOCWQPUAAO TTAVW-TTAVW VA CUUTTANPWOETE Ta ATOPIKA OToIXEia padnth. ZTnv
apXN TWV ATTAVTACEWYV OOG VA YPAWETE TTAVW-TTAVW TNV NUEPOMNViIa Kal TO
egetalduevo pabnua. Na pnv avriypayete 1a 6éuata oto TeTPAdIO KAl va HN
ypaweTe TTOUBEVA OTIC ATTAVTAOEIC 0AG TO OVOUA OaG.

Na ypAWETE TO OVOMATETTWVUHPO OAG OTO TTAVW MEPOG TWV QWTOAVTIYPAPWY
apéowg POAIC oag TTapadoBolv. Tuxdv onuEIWOoEI§ 0ag TTAVW OTAa BépaTta
oev O0a BaBpoAoynBouv o€ kKapia epiTTwon. Katd tnv ammoxwpnonf ocag va
TAPAOWOETE Padi Je TO TETPADIO KAI TA YWTOAVTiypa@A.

Na ammavTioeTe oTo TETPAdI6 oag o€ OAa Ta BEPATA HOVO PE UTTAE 1] pOvo e
MaUupo OTUAO pe peAdvi Tou dev ofrivel. MoAUBI emiTtpémetal, yévo av T1oO
¢nTdel N EKPWVNON, KAl HOVO YIA TTIVOKEG, OIAYPAUUATA KATT.

Kd&Be atmdvinon €mMIOTAUOVIKA TEKUNPIWHEVN €ival ATTOOEKTH.

Aldpkela eg€taong: TPeIG (3) wPeG PETA TN dIAVOUN TWV WTOAVTIYPAPWV.

Qpa duvatng amoxwpnong: 18:00

2ZAZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX SHY AIIO 5 YEAIAEX




APXH 1HY YEAIAAY - T" HMEPHXIQON

NMANEAAAAIKEZ EZETAZEIZ
" TAZHZ HMEPHZIOY N'ENIKOY AYKEIOY
KAI EMNAA (OMAAA BY)
AEYTEPA 27 MAIOY 2013 - EEETAZOMENO MAGHMA:

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

OEMA A

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

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

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

a
Movadeg 7

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

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

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

onueio K(Zo) KAl akTiva p2, oTou Z, Z, Jiyadikoi apiBuoi.

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

X=X

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

. Oouvx—1
8) loxuer 6mi: lim——— =1

x—0 X

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

Movadeg 10

TEAOX 1H> AIIO 4 ZEAIAEX




APXH 2HY SEAIAAY - T" HMEPHXIQN

OEMA B

OewpoUpue Toug PIyadikoUug aplBPoug Z yia TOuG OTToioug 10X UEL:

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

B1. Na amodecigete 0TI 0 YEWMPETPIKOG TOTTOG TWV EIKOVWYV TWV HIYAdIKWYV Z,
gival KUKAOG pE KEVTPO K(2,0) Kal akTiva p =1 (uovadeg 5)
2Tn oOuvéxela, yia kaBe piyadlkdG Z TTOU AVAKEL OTOV TTAPATTAVW
YEWMETPIKO TOTTO, VA ATTODEICETE OTI ‘Z‘ <3 (novadeg 3)
Movadeg 8
B2. Av ol piyadikoi apiuoi z,, Z, Tou avKouv OTOV Napanavw YEWHETPIKO
TOMO eival pilec TnG efiowonc W2 +Pw+y =0, pe W piyadikd apibpo,
B,y € R, kai
[Im(z,)-1m(z,)|=2
TOTE va anodeieTe OTI:
B=-4 kar y=5
Movdadeg 9
B3. Ocwpolue Toug piyadikolug apiBuoug d,y, A,, A, OI OTTOiOI AVIKOUV OTOV
YEWMETPIKO TOTO TOU epwTipatog B1. Av o piyadikdg aplBuoég v
IKOvVOTTOIEi TN oxéon:
Vi+a,vi+av+a,=0
TOTE VO ATTOQEIGETE OTI:
v|< 4
Movadeg 8
OEMAT

Ocwpoupe Tig ouvapthoeig f,g:R —> R, pye f Tapaywyioiun tétoi1eg
WOTE:

. (f(x)+x)(f’(x)+1)=x, yia kafe xeR

TEAOX 2H> AIIO 4 ZEAIAEX




APXH 3HY YEAIAAY - T" HMEPHXIQN

M. Na amodeigeTe OT1I:

f(x)=yx*+1-x, xeR

N2. Na Bpeite TO TARBOC TWV TTPAYUATIKWY PICWV TNG £¢iocwaong

f(g(x)) =1

Movadeg 9

Movadeg 8

3. Na amodeigete 0TI UTTAPXEI TOUAAGXIOTOV €va X, € (0, —j TETOIO, WOTE:

0
-“ f(t)dt=f(x0—Ej EPX,
T 4

Movadeg 8

OEMA A

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

e H f' eival yvnoiwg avgouoa oto (0, + =)
o f(1)=1
. lim f(1+5h)-f(1-h)

h—0 h

=0

@ewpolue €mmiong Tn ouvapTnon

“f(t) -1
g(x)=j %dt, xe(1+®) kar a>1
a

Na atrodeieTe OTI:

A1, f'(1)=0 (uovadec 4), kabwg emiong 611 n f Tapouoialsr eAaxioto oTo
X, =1 (povadeg 2).

Movadeg 6

A2. n g cival yvnoiwg avgouoa (povadeg 3), Kal oTn OUVEXEIA, va AUOETE TNV

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

8x2+5 2x445
Movadeg 9

TEAOX 3H> AIIO 4 ZEAIAEX




A3.

a b

APXH 4HY SEAIAAY - " HMEPHXIQON

n g eival KupTth, KaBwg etiong 0TI N €gicwaon

(0(—1)-‘. %dt=(f(a)—1) (x—a), x>1

EXEl AKPIBWG PIa AUon.
Movadeg 10

OAHTIIEY (yia Touc eEetalopuévouc)

270 e€WQUAAO TOU TeTpadiou va ypdyweTte 170 €EeTalOpeEvo pabnua. 10

EOWQPUAAO TTAVW-TTAVW VA CUPTTANPWOETE TA ATOPIKA OTOIXEia padnTn.

2TNV__0pXN TWV ATAVIACEWY 00¢ VA YPAWETE TAVW-TTAVW TNV

nuepopnvia kar 10 €geTaldpuevo paBnua. Na pnv avriypaweTte Ta
Béuata oTO TETPADIO KOl VA PNV YPAWETE TTOUuBEVA OTIC ATTAVTACEIG
oag 10 6voud o0aQg.

Na ypAWeTeE TO OVOUATETTWVUNO OOG OTO TTAVW HEPOG TWV QUWTOAVTIYPAPWYV
auéowg POAIG oag TTapadoBouv. Tuxdv onueEIwoEIC 0ag TTAVW 0Ta Béuata
0ev Ba BabuoAoynBouv oe kayia TTepimTwon. Kartd tnv amoxwpnon oag
vVa TTOPadWOoEeTE Yadi e 1o TETPADIO KAl TA QWTOAVTiypaQa.

Na amaviAoeTe 010 TETPAdIO oag 0 OAa Ta BEuaTa HOVO PE UTTAE N
MOvVOo pe paupo OTUAG pe peAdvi Tou dev oPBrivel. MoAUBI emiTpéTTeTal,
Kal JOVO yIa TTiVOKEG, OIaYyPAUMATA KATT.

KaBe atrdvinon €mMIOTAPOVIKA TEKPUNPIWHPEVN €ival aTTOOEKTH.

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

Xpovog duvatig amoxwpnong: 10.00 ..

KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX 4H> AIIO 4 ZEAIAEX




APXH 1HY YEAIAAY - T" HMEPHXIQON

ENANAAHNTIKEZ NMANEAAAAIKEZ EZETAZEIX
" TAZHZ HMEPHZIOY FENIKOY AYKEIOY
NMEMINTH 13 IOYNIOY 2013
EZETAZOMENO MAOGHMA:
MAOHMATIKA OETIKHZ KAl TEXNOAOTIKHZ KATEYOYNZHZ
2ZYNOAO ZEAIAQN: MNMENTE (5)

OEMA A

A1.

A2.

A3.

A4.

Av uia ouvdaptnon f eivar mapaywyioiyn oe éva onueio X, , Vva
atmodeiete 0TI n f gival cuvexng oto onueio auTo.

Movadeg 7
Na diatutTtwoeTe TO0 Bewpnua Tou Fermat.

Movadeg 4
‘Eotw pia ouvdaptnon f opiopévn oe éva didotnua A. Moia onueia
AéyovTtal kpioiua onueia 1ng f;

Movadeg 4

Na xapakrnpicere T1I¢ TPOTACEIC TOU akoAouBouv, ypdeovra¢ oOTo
TETPGOI6 oa¢ OimAa oT0 ypduua TTOU QVvTIOTOIxEi O KABe mporaon 1n
Aéén Zworo, av n mpdoraon givar cworn, N Aa@og, av n mpdraon givai
AavBaouévn.

a) [Na ommolovdnNTTOTE PIYAdIKO aplOud Z 1oXUEl ‘2‘=‘—Z‘
(novadeg 2)

B) Av uia ouvaptnon f civar 1-1 ot1o medio opiopol Tng, TOTE

UTTAPXOUV OnueEia TNG YPA@IKAG TapdaoTtaong tng f upe tnv idia
TETAYHEVN.

(novadeg 2)

y) Av lim f(X) =—00 , 16T lim (—f(X)) = 400

X—Xg X—Xg

(Movadeg 2)
8) lNa dvuo omoieagdAmoTe ocuvaptioelg f,g mapaywyiciueg oto Xo

IOXUEL:
(f 9),(’(0) =1'(%,)9(x0) = (%) g (%)
(Movadeg 2)

€) Av pia ouvaptnon f eivar ouvexnc oe éva didotnua A kar dev

undeviletal os autd, 161e n f diatnpei Tpoéonuo oto didoTnua A.
(novadeg 2)

Movadeg 10

TEAOX 1H> AIIO 5 ZEAIAEX




APXH 2HY SEAIAAY - T" HMEPHXIQN

OEMA B

OewpouUpe TOUG PIYadIkoug aplBuoug Z, W yid TOUG OTToioug n e&¢iowaon

2x* —|w-4-3i|x=-2|z|, xeR

éxel yia dITTAA pica, Tnv X =1

B1. Na amodeifete 0TI 0 YEWUETPIKOG TOTTOG TWV €IKOVWYV TWV Z OTO HIYadIKO
emiTedo gival KUKAOG pE KEVTPO TNV apxXA Twv afdvwv Kal akTiva p, =1,
KaBwg €TTioNg OTI O YEWMETPIKOG TOTTOG TWV EIKOVWYV TWV W OTO PIYadiko
emimedo eival kUkAog pe kévipo K(4,3) kal aktiva p, =4

Movdadeg 8

B2. Na amodeigete 611 uTdpyel POVaAdIKOG HIYadikdg aplOudg, n €Ikova Tou
OTTOioOU AVAKEI KAl 0TOUG OUO TTAPATTAVW YEWMPETPIKOUG TOTTOUG.

Movadeg 5

B3. Tlia Toug mmapatmdvw piyadlkoug apiBuyoug Z, W TOou gpwTnuatog B1 va
atrodeieTe OTI:

z-w|<10 ka1 |z+w|<10
Movadeg 6
B4. A1 Toug mapatmdvw MIyadikoug aplbuoug Z Tou gpwTApaTto¢ B1 va
BpeiTe ekeivoug, yla TOUG OTToiOUG IOXUEL:
27°-3z-27Z|=5
Movadeg 6
OEMAT

‘Eotw n mapaywyioiuyn ouvaptnon f:R =R yia 1nv omoia 1ox0ouv:

o 2xf(x)+x*(f'(x)—3)=-f"(x) yia k68e xeR

. f(1)=%

TEAOX 2H> AIIO 5 ZEAIAEX




APXH 3HY YEAIAAY - T" HMEPHXIQN

M. Na amodeifeTe OT1I:

Kal oTn ouvéxela 611 n ouvaptnon f eivar yvnoiwg av€ovoa oto R

Movdadeg 6

F2. Na Bpeite TIC ACUPTITWTES TNG YPOAQPIKAS TTapdoTaong tn¢ ouvdaptnong f
TOU gepwTApaTog M.

Movadeg 4

M3. Na AUoeTe 01O OUVOAO TWV TTPAYUATIKWY APIOPWY TV aviocwon:
f(5(x* +1)° —8) < f(8(x* + 1))
Movadeg 7
F4. Na amodeigete 11 UTTApXEl éva, TouldyioTov, & € (O, 1) TETOIO, WOTE:

£-¢
I f(t)dt=-¢(3e*-1) f(&° -¢)

0

Movdadeg 8

OEMA A
AiveTal ouvaprtnon f:[0,+oo)—>[R 0UO @OpPEG TTapaywyioiun, ME OUVEXN

0elTEPN TTAPAYWYO OTO [O, +oo), yla TnVv otroia 1o0x0UouV:

. f(x)=x+j‘1 I1 %dt du vyia ké6e x>0

. f(x)f’(x);tO yia kaBe x>0 «kai f(0)=0

OewpoUue €TTioONG TIGC CUVAPTAOEIG:

Q(X)=m ue x>0 «kai h(X)=(f’(X))3 e x>0

TEAOX 3H> AIIO 5 ZEAIAEX




A1,

A2,

A3.

A4,

APXH 4HY SEAIAAY - " HMEPHXIQON

Na atrodeigeTe OTI:
2
f(X) f"(x)+1=(f’(x)) yia kG8e x>0
Movdadeg 4
a. Na Bpeite To Tpdonuo Twv cuvaptiocewyv f kar f' oTo (O, +oo)
(vovadeg 4)
B. Na ammodeifete OTI f'(O) =1
(Movadeg 3)
Movadeg 7
Aegdopévou OTI n ouvapTnon g Eival KUpTR OTO (O, +oo), va atmodeigeTe
oTI:
a. g(X)Z 2—-X  yia kabe Xe(0,+oo)

(Movadeg 2)
’

B. (2—x) f(x)dx < 1

0
(Movadeg 4)

Movadeg 6

Na Bpeite 10 g¢ufaddv Tou Xwpiou TTOu TTEPIKAEIETAlI aTTO TN YPAQIKNA

mapdotaon Tn¢ ouvdaptnon¢ h, tov d€ova XX kai 1i¢ euBeiec x =0 kai

x=1
Movadeg 8

OAHTIEY (yia Touc eEseTalopuévouc)

270 eCWQUAAO TOU TETpadiou va YypAWETE TO €GETAlOPEVO NABNUA. 2TO

ECWQPUAAD TAVW-TTAVW VA CUUTTANPWOETE TA ATOMIKA OTOIXEia yadbnTA.

2TNV_0opXN TWV ATOVIACEWY 00¢ VA YpAaywere TAVW-TTAVW TNV
nuepopnvia kar 10 €&eTaldpyevo paBnua. Na pnv avriypaweTte Ta
BépaTta OTO TETPAJIO KAl VA PNV VPAWETE TTOUBEVA OTIG ATTAVTACEIG
oag 10 6voud C0aQg.

Na ypAWETE TO OVOUATETTWVUNO 0AG OTO TTAVW PEPOG TWV PWTOAVTIYPAPWV
auéowg POAIGC oag TTapadoBoulv. Tuxdv onuelwoEel§ 0ag TTAVW oTa Béuata
dev Ba BabuoAoynBouv oe kayia TTepimTwon. Katd tnv amoxwpnon oag
vVa TTapadwoeTe padi e 1o TETPADIO KAl TA QWTOAVTiypaga.

TEAOX 4H> AIIO 5 ZEAIAEX




APXH SHY YEAIAAY - T" HMEPHXIQN

Na amaviAoeTe 010 TETPAdIO oag 0 OAa Ta BEuaTa HOVO PE UTTAE N
MOvVO pe paupo OTUAG pe peAdvi Tou dev oPBrivel. MoAUBI emiTpéTTeTal,
Kal JOVO yIa TTiVOKEG, OIQYPAUMATA KATT.

KaBe atrdvinon €mMIOTAPOVIKA TEKPUNPIWHPEVN €ival aTTOOEKTH.

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

Xpovog duvatAg ammoxwpnong: 18:00

KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOX SH> AIIO 5 ZEAIAEX
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