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 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

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

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

OEMA A

Al.

A2,

A3.

Noa amodei&ete St n ovvdptnon  f(x)=ovvx  eival
napaymwyiowun oto R xzar yia xnaBe xeR  woyvel
(Ovvx)'= —nux

Movdaodeg 10

‘Eotm nia ovvaptnon £, opotouévn oe €éva ditdotnua A. Na

OLOATVTWOETE TOV O0QLOUO TNG OPYLXNS OVVAQTNONS M
napdyovoac tne f oto A.
Movdadeg 5

Noa yapoaxtnoioete TIC JTOOTAOCEL; TOU axoilovBouvv,
YOAQOVTAS OTO TETPAOLO oac SimAa OTO YOoAuUUO TOU
avtiotolxel o xdbe mootaon tn AéEn Xwoto, av 71
Tootaon eivar owoty, N Ad@og, av 1 mpootaon eival
AavOBaouévn.

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

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

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

draotnua A, téte eivar xat 1-1 oto didoTnua avto.

TEAOX 1H> AIIO 5 ZEAIAEX




APXH 2HS SEAIAAS - T HMEPHXIQN

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

lim =+ 00
x—)xof(X)

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

Movdaodeg 10

®OEMA B

Alvovtalr ou uiryadwxol aplBuol z, w, oL OTOLOL LXAVOTOLOVYV

AVTLOTOLYO TLC OYEOELC:

B1.

B2.

B3.

B4.

z—i|=1+Im(z) (1)
w(w+31)=i1(3w+1) (2)

No amodeiEete O0TL 0 YEWUETOLROC TOTOC TV ELXOVOV
TOV WLyadLxdv aolbuwyv z eivar n mapafoin ue eElocmon
2

y=x
4

Movaodeg 7

No oamodeiEete 0TL 0 YEWUETQLKROC TOTOC TV ELXOVOV
TOV WLyadLtrov aplBuwyv w eivar o ®VrAog ue ®€vtpo 1O
onueto K(0,3) xat antiva 0=2+/2.

Movaodeg 7

Na Boeite ta onueiaa A »ar B tov uryadiwrov emimédov,
TOL OOl €LVAL ELXOVEC TOV ULYAOLROV AQLOUdY z, W UE
Z =W.

Movadeg 5

Na amodeiEete 1L 10 TRIYyWVO KAB givalr opfoydvio ot
LoooxeAEC naL, 0T OVVEYELA, VO PEElTE TOV ULYAOLRO
aplBud u ue exéva 010 uLyadird emimedo To onueio A,

TEAOX 2H> AIIO 5 ZEAIAEX




APXH 3HS SEAIAAS - T HMEPHXIQN

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

OEMA T

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

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

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

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

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

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

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

Movadeg 6

TEAOX 3H> AIIO 5 ZEAIAEX




APXH 4H3 SEAIAAS - T HMEPHXIQN

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

Movaodec 6

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

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

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

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

D tim LX) = 14 £(0)

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

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

Movdaodeg 3

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

Av gmmAéov g(x)=f(x)-x, xe R, t01e:

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

va Poeite To lim nx
x—>0 Xg(x)

Movdodec 6

TEAOX 4H> AIIO 5 ZEAIAEX




APXH 5HS SEAIAAS - T HMEPHXIQN

2

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

0
Movadeg 5

AS5. Av 10 eufaddv 1ov ywelov Q mov meEQLRAElETAL OO T

et

SO

YOO@LXN TAQAOCTOON TNS OVVAQTNONS g, Tov d&ova x'x

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

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

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

:
.[ £(t)dt =2
0

Movdaodec 6
OAHTI'TEY (yio tovg eEetalonévovg)

. 210 1eT0GdL0 va yodyete uévo ta mpoxataoxtird (nuepounvia,

geEetaldnuevo udOnua). Na punmv avuypdwere to Oépata oOTO
TeTOAd 0.

No vyodyete TO OVOUATEXOVUUO OO0C OTO TWAVW WEQOS TWV
PWTOAVTILYQAP®WYV auéomws UWOALS oo mapadobovv. Aev emiToEmeTaL

vo_Y0O0WYeETE ®auLd AAAN onuetmwon. Katd tnv amoyxywonon oag va
nopadwoete wolli ue To 1eTPddLO ®aL TA POTOAVIiyoQ .
No aravtioete 010 T€TdOL6 gag o 6Aa ta Oéuata.
No YA YeTe TIC ATAVTINOELS OOUC HOVO UE UTAE ] HOVO UE LavQO
OTVAG. Mmopeite va YONOLUWOTOLHOETE NWOAVPBL wdvo yio oyédia,
OLAYQAUUOLTO ROL TEVAREC.
Na un xoNoLuoTOLNOETE YOO Tl WLALUETQE.
Kabe amdvtnon emitotNUoOVIXG TEXUNQLOUEVN ELVAL ATOOERTY.
Aidoxera eEétoone: toeg (3) doec uetd T Sravounqy TOV
POTOAVILYQAQPWV.
Xpovog dvvatig amoywonong: 18.00
KAAH EIIITYXIA
TEAOX MHNYMATOX

TEAOX SH> AIIO 5 ZEAIAEX




APXH 1H> >EAIAAX

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

OEMA A

Al.

No amodei€ete dtL n ovvdptnon f(x) = nux, xeR, eival

nopoaywyiowwn oto R »nat toyver (nux) = ovvx

Movdaodec 8

A2. T16te Aéue 611 o ovvaptnon f eivalr moapaywyiowuwn oe

A3.

A4.

Eva ®AeLoTo dtaotnua [a,B] Tov mediov opLonuov TN

Movadodec 4

[I6te Aéue OT1L mwiwa ovvdptnon f ue medio opionwov A
nopovoLdlel 010 xpeA (0And) néyioto, to f(xy);

Movadeg 3

Na yxopoaxtnoioete TiIC AOOTAOEL MOV aAxoAovOouv,
YOAQOVTAS OTO TETPAOLO Oac OimAa OTO YOAUUO TOU
aVvVTLOTOLXEL O ndbe mootaon 1n AéEn Xwoto, av n
Tootaon eivar owoty, 1 Ad@og, av 1 mpootaon eival
AavBaouévn.

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

navtote LoYVeL fog = gof

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

TEAOX 1H> AIIO 5 ZEAIAEX




APXH 2H> >EAIAAX

0) Av nwwa ovvédptnon f eivar ovvexyng oto %AELOTO

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

p
T jf(x)dx >0
o

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

Movaodeg 10

®OEMA B

‘Eotw 611 oL uryadwrol aprbuol z4, z, elvar o ptlec eElomong

0evTépov PaBuov ue TEAYUATIROVE CVVTEAECOTES YLOL TLS OTOLEC

LoYvouv

B1.

B2.

B3.

Z{+Zr= -2 N0V Z{-Zr =5
Noa Boelte Tovg uryadirovgc aplbuove z4, z,
Movadeg 5
AV yio Tovg uLyadirovc apluovg w LoyveL N ox€on
2 2 2
‘W—Zl‘ +‘W—Zz‘ = ‘21—22‘

v otoOelEeTe OTL O YEMUETOLROC TOTOC TMV ELXOVOV

TOV W 01O uLyodwro emimedo eival o wOxhog e eElomon
(x+1)*+y*=4
Movaodec 8
Amo tovg uyadinovc apluovc w tov epmwtRuatoc B2 va
Boeite exelvovg yia TOVC OTO(OVC LOYVEL
2 -Re(w) + Im(w) =0
Movdaodec 6

TEAOX 2H> AIIO 5 ZEAIAEX




APXH 3H> >EAIAAX

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

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

Movadeg 6

OEMA T

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

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

Movdadeg 5

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

Movadeg 5

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

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

Movaodec 9

TEAOX 3H> AIIO 5 ZEAIAEX




APXH 4H> >EAIAAX

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

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

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

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

Ad4. No UeAETNOETE WC TOOC TN LOVOTOVIO TN CLVVAQTNON

X+2

h(x) = jf(t)dt x20

®ol va AVoete oto R tnv aviowon

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

Movaodeg 7

TEAOX 4H> AIIO 5 ZEAIAEX
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APXH SHY SEAIAAX

OAHTI'IEX I'TA TOYX EEETAZOMENOYX

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

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

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

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

Ké&aBe oamdédvinon emwotnuovixd Texunolouévny eival
ATOOERTN.

No umn ¥oNoLWOTOLNOETE YAQTE WLALUWETOE.

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

Xpovoc dvvatic amoywoenong: 09.30 w.u.

KAAH EHNITYXIA

TEAOX MHNYMATOX

TEAOX SH> AIIO 5 ZEAIAEX




APXH 1H> >EAIAAX

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

®EMA 1°

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

1

f'(x)=—+

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

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

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

Movadeg 2

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

Movadeg 2

TEAOX 1H> AIIO 5 ZEAIAEX




APXH 2H> >EAIAAX

Av lim f(x) = 0 xat f(x) < 0 x0vVTd 0TO X, TOTE
X—X,

Movadeg 2

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

1

f'(x)=— 5
oLV X

Movadeg 2

[N'a =abe ovvdptnon f, mapaywyiown oe Eva
draotTnua A, LoyveL

jf’(x)dx - f(x) + ¢, xeA

OOV C ELVAL ULO TEAYUATLRN OTOOEQA.

Movadeg 2

®EMA 2°

Oewpovue TOVC ULyadLxove aplbuovc z YL TOVC Omoiovg

LOYVEL:

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

No Peeite TOov vYewUeTpnd TOMO TOV EWXOVOYV TWOV
wLyadLrdv aplbu®y z = X+yi 0oL OTOLOL LXOAVOTOLOUVYV TNV
napamdvm eElomon.

Movadeg 10

TEAOX 2H> AIIO 5 ZEAIAEX




APXH 3H> >EAIAAX

No Beelte tov povaord mpayuotind apltbud z, xoiL Tov

wovadxd @avtactird oQLiud z, oL 0mOoloL LRAVOTOLOVV

TNV Tapamdvw eElomwon.

Movdaodec 8

v. T tovg aplBnovs z;, z, mov Pe€Onrav 0t1o mTEONYOUUEVO

godTnua vo anodelfete 6T |z +2, ‘2 +|z; -2, ‘2 =40

Movdaodeg 7

OEMA 3°

Ailvetal n ovvapTnon

f(x) = In[(A+1)x*+x+1] — In(x+2), x > —1

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

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

dpLo

lim f(x) nav va eivoal mopayuatirdg aptbudc.
X —>+00

Movadeg 5

B. 'Eotw OtL A = =1

a.

No peletioete wg mEog Tt uovotovia tn ocvvdptnon f
noL vo PoelTE TO OVVOAO TLUOV TNC.
Movadeg 10

Na Beelte TIC AOVUTTOTES TNE YOUPLRNE TAQACTAONS TNG
ovvdptnong f

Movadeg 6
Noa amodeiEete 6tv 1 eElomon f(x) + a? = 0 €yet
wovadixny Avon yia xabe mpoayuatind aplbud o ue
a0

Movadeg 4

TEAOX 3H> AIIO 5 ZEAIAEX




APXH 4H> >EAIAAX

®OEMA 4°

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

TOQAYMYIOLUN ROl LXAVOTOLEL TLC OVVONKREC

f"(x)—4f'(x)+4f(x)=kxe?*, 0<x<2

£'(0)=2£(0), f'(2) =2 f(2)+12¢* (1) = e?

omov k évac mpayuatindc aplludc.

a.

Na amodeiEete 611 M cvvapTNOY
f'(x)—2f(x)

e2X ’

g(x) = 3x°- 0<x<2

LYavomolel T vroBéoelc Ttov Bewpnuatog tov Rolle
oto ditaotnua [0,2].
Movadodec 4
No amodeiEete 611 vrtdopyer £€(0,2) TétoL0, DOTE VO
LOYVEL
f'(€)+4£(&) = 6 & > + 4f'(€)
Movdaodec 6

No amodei€ete 1L k = 6 nor dTL toyxveL g(x) = 0 yio
®a0e xe [0,2].

Movdodec 6
Na arode(Eete 611 f(x)=x"e2*, 0<x<2
Movdaodeg 5
Na vrtohloyioete To ohoxANoOUO
2
[ £ 4x
1 x2
Movadodec 4

TEAOX 4H> AIIO 5 ZEAIAEX




APXH SHY SEAIAAX
OAHTIEX I'TA TOYX EEETAZOMENOYX

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

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

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

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

KaBe amdvinomn emotnuovixd tTexunolouévny eivat
ATOOERTN.

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

Xpo6vog dvvatic amoywonone: 10.00 m.u.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOX SH> AIIO 5 ZEAIAEX




APXH 1H> >EAIAAX

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

OEMA 1o

A.

‘Eotw uio ovveyne ovvdaptnon o’ €va didotnua [a, PB].
Av G egivalr pra mwoapdyovoa tne f oto [a, B], tédte va

amodeiEete OTL jﬁ f(t)dt=G(pB) - G(a)

Movadeg 10

Ty onuatver yemuetpnd 1o Oevonua Méong Tiune tov
ArLogpooiroV AoyLonov;

Movadeg 5

No yaoaxtnoioete TIC TEOTAOCEL; TOU axoAovBovv,
YoA@ovTag oTo TETOAOLO oac OimAoa OTO YOoAuUUO TOU
avVTLOTOLXEL O ndBe mpotaon tn AEEn Xwoto, av n
Tootaon egivar owotn, 7 AdBog, av n mootaon eivail
AavOaouévn.
o. Ymapyovv ovvapTtnoelc mov eivar 1-1, alld Oev
elval yvnolmg novoTtovec.
Movaodeg 2
B. Av uia ovvaptnom f eivar votAn o’ éva dtdaotnua A,
TOTE M €PATTOUEVT TNS YOOPLXNC Tapdotaong tne f
oe 7aBe onueto Tov A Poloxetalr xdTw amd TN
YOO@LXN TNG TAQAOTHON, UE €EAIQPEON TO ONUELO
EMOLPNS TOVC.

Movaodeg 2

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

TOV EUPAOMV TV YwEilwv mov foloxrovial TAvw amo

TEAOX 1H> AIIO 4 ZEAIAEX




APXH 2H> >EAIAAX

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

Movadeg 2

Av a, p moayuatinot aplBuot, toTE:
a+pfi=0 < a=0 71 =0
Movadeg 2
‘Eotow uiwa ovvédptnomn optouévn o’ €va oUvolo tng
woo@is (o, Xo)U(X,, B) naL £ €voag mTEAYWOTIAGS
aptbudc. Todte LoyxvelL | Loodvvauia:
lIimf(x) =/ < lim(f(x)-¢)=0
X—Xg X=X
Movadeg 2

OEMA 20

Alvetor 0tL 0 pryodwndg aplbuds z; =

1+i/3

elvar otCa tng

eE{owone z*+Pz+y=0, dmov B xaL y moayuatixol aoLbuof.

No amodeiEete dtL f=-1 naL y=1.

Movdaodec 9

B. Na amodelEete dTL zfz—l.

Movdaodec 8

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

\w\:‘zl—z_l‘

Movdaodec 8

TEAOX 2H> AIIO 4 ZEAIAEX




APXH 3H> >EAIAAX

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

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

ovvaptnong f.

Movdaodec 6

v. ‘Eotw n ovvdptnon

Inx

ﬁ v X>0

9(x) =1
k ’ X=O

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

Movadeg 6

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

TovAayLotov, oita oto ditdotnua (0, e).

Movaodeg 7

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

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

F(x)
j " () dt

0

h(x) =

x e (0, +o0).

TEAOX 3H> AIIO 4 ZEAIAEX




et

o

APXH 4H> >EAIAAX

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

Movaodec 6

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

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

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

Movdaodeg 5

OAHT'IEX I'TA TOYX EEETAZOMENOYX

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

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

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

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

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

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

Xpovog dvvatig amoydonong: wetd T 10.00" mowuivy.

KAAH EHNITYXIA

TEAOX MHNYMATOX

TEAOX 4H> AIIO 4 ZEAIAEX




APXH 1H> >EAIAAX

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

O®EMA 1o

A.1

A.2

No amodetEete OtL av uta ovvdptnon f  eival
napaywyitowun o’ éva onuelo xg, TOTE €(VAL ®OL CVVEYNG
OTO ONUeElo avTo.

Movadeg 10

Tt onuatver yeouetprd to Oedonua Rolle Tov
AvogpopinoV AoyLonov;
Movadeg 5

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

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

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

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

Uf(t)dt) =f(x) ywo nd0e xe€A.

Movadeg 2

TEAOX 1HY SEAIAAZ




APXH 2H> >EAIAAX

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

X—>0 Xx—B

Movaodeg 2

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

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

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

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

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

Movadec 8

TEAOX 2HY SEAIAAZ




APXH 3H> >EAIAAX

O®OEMA 3o
AlvetalL m ovvapTnom

f(x) =e*—elnx, x>0.

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

Movadeg 10

B. Noa amoderybel dtL Loyvel f(x) = € yia »abe x > 0.

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

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

(z; +1+1)* = (z;+1-1)*" =0.
Movdaodeg 10

TEAOX 3HY EAIAAZ




Eal

4

APXH 4H> >EAIAAX

OAHTI'IEY (yLa tovg €EeTalOpneEVOVS)
210 TETEAOL0 VO YOAWPETE HOVO T TEOXRATAOXTIXG (NUeQounvia,
rotevluvon, eEetalduevo nddnua). Na munv avryodyete to
Béuata 0To TETPAOLO.
Na yodyete TO OVOUATETM®OVVUO O0C OTO TAVD WEQOS TWV
POTOAVILYOAQWY, auéome WOl ooc mapadofovyv. Kaud diin
ONUELWTT) OEV EMTOETETAL VO YOOAETE.
Katd v amoywonon oog vo maoadwoete wolt e 10 T€TQAOL0
OLL TOL PO TOAVTIYQOPO.
Noa aravInoeTe 0T0 TETPAOL0 00 0€ 6Aa Ta OsuaTa.
Na yodyete TIC ATAVINOELS 00C WOVO UE WITAE | WOVO UE WOUQO
OTVAG. Mmopeite va YONOWOTOMOETE LWOAVPL wévo Yo oyédia,
OLOYQAUNCLTOL KOLL TTEVOLREC.
Kda0e amdvinomn emotTnuovirg TeEXUNOLOUEVY elval aTodeXTY.
Awdorewo  eE€taonc toelc (3) oec uetd TN Swavoun TV
POTOAVILYOAPWYV.
Xpovocg dvvatig amoywonong: uetd t 10.00” rpowuvy.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOX 4HY SEAIAAZ




APXH 1H> >EAIAAX

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

O®EMA 1o

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

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

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

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

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

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

X, ROL LOYVEL:

( j (x )_f(X)g(X) f(X)g(X).
le(x,)]’

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

Movadeg 2

TEAOX 1HY SEAIAAZ




APXH 2H> >EAIAAX

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

Movadeg 2

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

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

OEMA 20

1+¢e*
x+1

Ailvetal n ovvaptnon f(x)= , xelR.

l+e

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

ot0 IR.

Movadeg 9

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

Movadeg 9

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

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

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

Movdaodeg 7

TEAOX 2HY SEAIAAZ




APXH 3H> >EAIAAX

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

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

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

¢ evOetag x=§ :

Movadeg 9

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

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

X
ii. Na amooeiEete 611 n f elvar yvnoiwg @Oivovoa oTto

dtdotnua (0,+00).
Movadeg 12

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

Movadeg 5

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

Movaodec 8

TEAOX 3HY EAIAAZ




i

APXH 4H> >EAIAAX

OAHTI'IEY (yia tovg eEeTalopuévovg)

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

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

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

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

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

Xpovog dvvathc amoywenong: uetd tn 10.30° mowiv.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOX 4HY SEAIAAZ




APXH 1H> >EAIAAX

'I” TAEH

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

®EMA 1°

A.1 “Eoto n ovvdotnon f ue f(x)=+/x . Na anodeiEete 6Tu 1
f elvalr mopaywyiown oto (0,+00) ®otL LoyVeL:

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

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

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

Movadeg 2

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

Movdaodeg 2

TEAOX 1HY SEAIAAZ




APXH 2H> >EAIAAX

T” TAEH |

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

Movadeg 2

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

101€ elval vroyoemTind fog # gof.
Movadeg 2

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

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

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

OEMA 2°
a. Av zq, z, etval nryadxot aplbuol Yo Tovg omoiovg LoyveL
Z1+Z,=4+41 no 2z, -z, =5+51,
va Boeite TOVC Z4, Z).
Movadeg 10
B. Av vyia tovg uryadirovc apibuovc z,w Loyvovv
|z— 1 - 3i‘ <2 nal |w— 3 - i| <2
i. vo 0elEete 1L vWApYovV wovadLxotr uryodixot aprbuol
Z, W £TOLl, WOTE Z=W ROL
Movadeg 10

ii. va Poeite Ty wé€yLotn TLU TOV 1z - w].
Movadeg 5

TEAOX 2HY SEAIAAZ




APXH 3H> >EAIAAX

I'" TAEH

OEMA 3°

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

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

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

Movadeg 9

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

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

f(x)—x

2

lim

x—0 X

=2005.

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

TEAOX 3HY EAIAAZ




i

APXH 4H> >EAIAAX

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

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

va OelEete OTL:

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

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

Movaodecg 4

OAHTIIEY (yio tovg eEetalonévovg)

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

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

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

Xpo6voc dvvatic amoywenong: uwetd tm 10.30° mowuv.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOX 4HY SEAIAAZ




APXH 1H> SEAIAAX

T TAEH |

EITANAAHITIKEYX AITOAYTHPIEYX EEETAXEIX

I'" TAEHX HMEPHXIOY ENTAIOY AYKEIOY
AEYTEPA S IOYAIOY 2004
EEETAZOMENO MAOHMA: MAOHMATIKA

OETIKHX KAI TEXNOAOI'IKHX KATEYOYNXHX

XYNOAO XEAIAQN: TEXXEPIX (4)

OEMA 1o

A.

‘Eotm wia ovvaptnon f optouévn o€ €va drdotnua A. Av

e N felvaL ovveync oto A nau

e f'(x) =0 via ®GBe eomTEQLHS ONUETDO X TOV A,

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

Movaodeg 9

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

a.

Av uta ocvvdptnon f etvar cvveyng o’ éva onueio x,
Tov  medlov  opLouov NG, TOTE  elvalr  no
TOQAYWYIOLUN OTO ONUElLO AV TO.

Movaodeg 2

To wétpo g OLaOoEAc dVo ULyadLx®dv elval (0o ue
TNV ATOCTAOY TOV ELXOVOV TOVC.

Movaodeg 2

Av f, g etvar dVo ovvaptioelg ue medio opLouov IR
noL opiCovtal oL ovvOéoelc fog nal gof, 1o0te AVTEG
oL ovvOéoelg elval vToyxpemTIXA (O€C.

Movdaodeg 2

TEAOX 1H> SEAIAAY




APXH 2H> JEAIAAX

T TAEH |

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

Movadeg 2

€. AvvmdpyeL 1o 6pLo ¢ f oto x(, TOTE

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

Xg, W€ ke IN nar k > 2.
Movadeg 2

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

Movadec 6

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

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

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

Movaodeg 12

®EMA 3o

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

TEAOX 2H> SEAIAAY




APXH 3H> SEAIAAX

T TAEH |

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

a. |Z | =1
Movaodeg 11

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

®OEMA 40

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

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

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

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

X—>+

Movdaodec 6

TEAO2X 3H> SEAIAAY




APXH 4H> SEAIAAX

T TAEH |

OAHTIEY (yia tovg eEetalonévovg)

2T0 TETEAOLO VA YOAYETE UOVO TA TQOXRATAQUTLXRA
(nueoounvia, ratevbvvon, eEetalduevo nddnua). No unv
avTLyQayete to Oépata oto TETRAOLO.

Na YyoAYeTe TO OVOUATERXDOVVUS OUC OTO TAVW UEQOC TWV
POTOAVTILYQAP®WY, auéomc uéhic cag mapadobovv. Kaurd
AAAN oNUElmON OEV EMLTQENETAL VO YQAWETE.

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

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

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

Xpovog dvvatic amoywonons: 10:00.

KAAH ENITYXIA

TEAOX MHNYMATOX

TEAOX 4H> SEAIAAY




APXH 1H> >EAIAAX

'I” TAEH

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

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

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

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

Movadeg 2

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

Av f7(x)>0 ot (a, xg) nat £ (x)<0 oto
(X0, B), 161€ 10 f (X)) elvar Tomnd ehdyroto tne f .

Movadeg 2

TEAO> 1HY SEAIAAZ




APXH 2H> >EAIAAX

T” TAEH |

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

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

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

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

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

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

Movaodeg 12

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

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

10 omoio Bolonetar otov GEova XX .
Movadec 13

TEAOX 2HY SEAIAAZ




APXH 3H> >EAIAAX

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

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

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

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

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

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

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

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

Movdaodec 9

TEAOX 3HY SEAIAAZ




APXH 4H> >EAIAAX

'I” TAEH

OAHTI'IEY (yia tovg eEetalonevovg)

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

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

Aev emitoémetal va YOAWPeETE xauld AAAN onueiwon.

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

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

Kabe amavinon emwotnuovird  texunorowuévn  elval
ATOOERTY).

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

Xpovoc dvvatng amoywonons: Metd tn 10.00m mowuvy.

KAAH EIITYXIA

TEAOX MHNYMATOX

TEAOX 4HY SEAIAAZ




	ΜΑΘΗΜΑΤΙΚΑ ΚΑΤ 2016 ΕΠΑΝ
	ΜΑΘ ΚΑΤ 2015 ΕΠΑΝ
	math_kat_pan_epa
	math_kat
	Panellinies-2014-epanaliptikes-mathkat_epan_2014_e
	Panellinies-2013-epanaliptikes-mathkat_epan_2013_e
	them_mat_kat_c_hmer_epan_1206

	math_kat_pan_epa
	them_mat_kat_c_hmer_epan_1106
	Ένα κινητό Μ κινείται κατά μήκος της καμπύλης y= , x .  
	 

	math_kat_pan_epa
	them_mat_kat_c_hmer_epan_1006
	Δίνεται η συνάρτηση f(x) = (x–2)lnx + x – 3, x > 0 

	math_kat_pan_epa
	them_mat_kat_c_hmer_epan_0906
	Δίνεται η συνάρτηση  
	  ln[(λ+1)x2+x+1] ( ln(x+2),    x   (1 
	όπου λ ένας πραγματικός αριθμός με λ (1 
	Μονάδες 5 
	Μονάδες 10 
	Μονάδες 6 
	Μονάδες 4 

	them_mat_kat_c_hmer_epan_0806
	Δίνεται η συνάρτηση      
	Μονάδες 6 
	Μονάδες 6 
	i. Να βρείτε την τιμή του k έτσι ώστε η g να είναι συνεχής.  
	Μονάδες 6 
	ii. Αν  , τότε να αποδείξετε ότι η g έχει μία, τουλάχιστον, ρίζα στο διάστημα (0, e).  
	 
	Μονάδες 7 

	them_mat_c_kat_hmer_epan_070703
	Μονάδες 8 
	Μονάδες 9 

	them_mat_c_kat_hmer_epan_060705
	Μονάδες 9 
	Μονάδες 9 

	them_mat_kat_c_hmer_epan_0705
	α. Αν z1, z2 είναι μιγαδικοί αριθμοί για τους οποίους ισχύει 
	Μονάδες 10 
	Μονάδες 10 
	Μονάδες 5 

	them_mat_kat_c_hmer_epan_0604
	them_mat_kat_c_hmer_epan_0603
	ΤΕΛΟΣ ΜΗΝΥΜΑΤΟΣ








