FENIKO AYKEIO NEZTOPIOY KAPA®EPHZ FrEQPIOZz NE03 MAGHMATIKOZ 1

Oépata MabBnupartikwv 1" Aéopng 1983
ZHTHMAI1 A.0) Av (GV) ,( BV) aKoAovBiec mpaypatTikdv aplOumv pe :
lima, =a R kal limB, =BOR vo anoderydet 611 :
lim(a,B,) =ap.
B) Na Bpebet to 6p1o g axorovdiog ( Vv) ue :

Y, =V NV +1 —v)

ZHTHMA2 H ocvvéptnon f opiopévn kot cuveyng oto KAEoTo dtdotnpa [o,f]
€xel mopdywyo oto avoiktd daotnua (a,B) ko f{a)=f(B)=0. Na
amodeyoet

f(x)
X—C
¢, J(a,B) 1této10 dote F'(c,) =0.

a) Oty T svvédptnon : F(x) = omov cU[a,B] vadpyet

B) Av cO[a,B], étrvrapyer ¢, O(a,B) téroro dote 1 epomTopévn
670 onpeio (co,f(co)) g ypappns pe eElowon y=f(x) oépyetan
and to onueio (c,0).

ZHTHMA3 A) No amoderydei 0t y1o k6Oe x>0 1oyde1 n oyéon logx < ‘X - 1‘
B) Eotm 1 cvvdptnon f opiouévn oto didotnua [0,+00) ue

Ox log x
O 0<x#1
0 I-x
f(x)=0 x=0 . Na amoderydei o1t
i _
D1 x =1
O

1) H f efvon cuveymg oto medio opiopov g
11) Etvan pBivovsa oto ddotnpua (0,1)
1

iii) f'()=——

) £1(1) 5

ZHTHMA4 10 tetpaedpo OABI va amoderybel 6Tt

@) Av QA B =0 kat OBTA =0 1€ OT [AB =0
B) Av OA Bl =0 kot d, eivon ) andcTooN TOV HECHY TOV
gvBuypaupov tunuatov OB,I'A kot d, gival n oardcToon TV

péowv tov vbuypauuoy tunudtov OILAB tote d, =d, .
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Oéuata Mabnuatikwv 1™ Aéoung 1984
ZHTHMA1 o) 'Eoto o1 G,B gtvan ta Stavoopora (A,,0,), (B,,B,) avrictorya
( ®g Tpog Eva opBoKkavoviKd cHGTNHA avaPopdc) Kot O [B T0
£6MTEPIKS TOVG Yvouevo. No amodetydsi 6Tt & [B = a,p +a,pB,.
B) e éva opBokavovikd choTa avapopis xoy Bempolie
tpiyovo ABI pe kopven A 1o onpueio (2,1) kot éotm 6T 01 €Vbeieg
v oTic onoieg Ppiokovtal dvo amd Ta VYN ToV EXoVV eEIGADGELS
3x+y-11=0, x-y+3=0. Na Bpeite 11¢ e€1006€1C TV VOOV TAVE®
oTIG OToieC PpioKovTal 01 TAEVPES TOL TPLYMVOL KoL TIG
GUVTETAYUEVEG TV KOPLO®V B ko I'.

ZHTHMA2 a) Av aldR pe 0< \O(\ <I, va amodei&ete 0Tt lima" =0 .
B) Na peletrioete ¢ mpog TNV cvykAten v akoiovdia (B,) pe
)\v +2v+1
Bv T oAv _amvl
20\ 312
ZHTHMA3 a) Atvovton to. ohvora dravvoudtov B, B, tov yopov R? pe
B, ={ (cuv8,nu6),(nue,-cuve)

omov AR ,A #0,-2.

B, :{ (o8 -nu6,—ouvve —Nuo),(cuvo +nub, cuvo — r]ue)} e
OLR. Na amodeilete 611 10 K0OEva and ta cvvora B,,B, elvor o

Baon tov davoucpatikod yopov R? (v kdbe OLIR)

Tt
B) Eoctw 6= 4 Na arodeiete 0TL vapyeL Eva (Kot Lovo)

dvoopa (X,y) TOL S1VUGUATIKOD ¥®PoL R? TETO10 MGTE TO
dwatetaypéva Cevyn tov cvvtetayuévav va gival (A,u-1) ko (A-1,p)
¢ mpog 11¢ Paoeig B,, B, avtictoyo.

ZHTHMA4 ‘Eoto z 0 pryadikog aptbpog x+yi pe y # 0 ( x,yOR). Oétovue :

=2

w= omov z 0 cvluyNg tov z. Na amodeifete 0Tl @ ivon

z—1
TPAYUOTIKOG aptBUOg €6V Kat ovo edv To onpeio (X,y) o¢ Tpog Eva.
0pBoKaVOVIKO CUGTNLO OVAPOPAS XOY , OVIKEL GE [ia vITEPPOAN
amo v omoia Exovv eEapedel o1 KopvEES TG.
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Oépata MabBnuparikwv 1" Aéopng 1985
ZHTHMAL1 o) 'Eoto po evbeio mov oe opbokavovikd cuotnua aEovav £xet
e&icoon: Ax+By+I'=0 e |A|+ B[ £ 0. Ecto P(x,,,) sivor éva
onueio ektdg g evbeing avtc. Na amoderybel 6t 1 andoTOoN TOV

o Ax BT
OTHUELOV ¥ OO TNV €vvEIld 1IOOVLTAL LLE :
ull n he: oS

B) ®smpovpe dvo gvbeiec mov 6e opHokavoviKd cLGTNUA AEOVOV
&yovv e€lomon x+py+1=0 ko 2ux+2y+A=0 avtiotorya ( 6mov p,A
etvon Tpaypatikoi apbuoi). No mpocdiopioete yia mota (evyn
TILOV TOV A, 01 000 gvbeieg ivor TapdAANAES Kol ExovV

omOGTOON LETAED TOVG 24/2 .
[(X+2y+3w=0
ZHTHMA2 Aivetal 1o cOGTNLO EHX +@+N)y+6w=0
Hhx +4y +(1+A)0=0
o) Na BpeBovv ot Tipég Tov A yia Tig omoieg To VTN EYEL KOL 1N
UNoEVIKEG AVOELS.
B) Na BpeBovv dheg 01 AVGELS TOV GLGTNHLOTOG Y1 TNV TEPINTTOON
7OV TO A 1GOVTOL E TNV WKPOTEPN OO TIC TIUEG TTOL PPNKATE GTO
EPAOTNUA 0) TOL {NTHHATOG AVTOY.
ZHTHMA3 o) 'Eoto pa akokovdia (B,). Av vrépyovv dvo axorovdieg
(a,) KAl (Y,) pe kowd 6p1o, Tétoleg MOTE Y10 KAOe v>K (K £vag
GUYKEKPILEVOG PLGIKOG) va efvon O, < B, <Y, tote ko (B,) éxer
t0 1010 Op10.
B) Na Bpebei 1o 6p1o g axorovbdiog o, =3/v> -2v+3.
ZHTHMA4 o) 'Eoto 611 pa cuvaptnon f eivar dvo gopéc mapaywyicyn og Eva
avotktd Stéotnua A ko 61t 6o onueio X, JA etvon f'(x,) =0,
Av f"(x4) >0, 1618 10 f(X,) eivon Tomkd erdyoto g f.
B) Atveton n cuvaptnon fpe f(x) =x*(x —3)+4, xOR. Ecto
X,,X, €lvar ta onueia ota omoia 1 f mapovsialetl tomucd axpdtota
Kot X; 10 onpeio oto onoio mapovstaletl kapmr. No aroderyel 0Tt
T0. onueia Tov emmédov (X,1(X,)),(X,,(X,)),(X;,T(X;)) eivar
ovvevOelaKd.
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Oépata MabBnupartikwv 1" Aéopng 1986
ZHTHMAI1 A. Osopodpe Tpio Stavdopota d,[,y mov avikovy oto E . Na

OMCETE TOVG TOPAKAT® OPIGLOVG:

a) [Tote ta davdopata .3,y Aéyovrat ypoppkog eEaptnpéva;
B) [Tote ta dravvopato G,B, Y Aéyovton ypappkog oveaptnra;
B. Na anmodeiEete 6t av ta dwavocpata d, [3,\7 eVl YPOULUK®G

i=3a-B+2V

aveEApTNTO TOTE EMioNC Kot Ta. Stavoopoto v =20 — 2B+ 3y  sivon

=20 +p+2y

<

YPOUUIKADG aveEaptnra.
ZHTHMA2 A. 1) No 0mGeTE TOV OPIGHO TOV HETPOV EVOG LLYOOTKOD.
1) 'Eotm ot un undevikoi apbpot z,,z, . Na amodeiete 0Tt

2, (3, = |2,y

B.’Eoto 611 Zz=(2x—3)+ 2y —D)i pe x,yUR . Na 611 610
pyadko minedo 0 YEMUETPIKOG TOTOC TV oNUei®mV (X,y) Tov givon
tétola dote |2z —1+31) =3 givon kdkhog. T cuvéxsla va Ppeite

TIG GUVTETAYIEVES TOV KEVIPOL TOL KOKAOL uTOV KOl TV OKTiva
TOV.
ZHTHMA3 A.’Eoto 6111 ovvéptnon f opiletor og €va didotnpa A Kot £0Tm

X, JA . Na ddoete Tovg Tapakdtem optopong:

1) Ilote n ovvaptnon fAéyetar cuveyng oto X,

i1) I1ote ) ovvdptnon f Aéyeton cuveyng amd de€id oto X,

ii1) [16te | cvvaptnon f Aéyetar cuveyng and apiotepd oto X,

B. Na nposdiopicete ta. o, BOR dote n ovvéptnon f ue
[(Bae*" +x av x<-1

f(X):E[ZXZ—GX+3B av —1<x<0
E3npx+0(cm\)x+l av 0<x

va glvar cuveyng oto R .

ZHTHMA4 A. Na anodei&ete to mapaxdtem Bedpnpo:

‘Eocto 6T o cuvdptnon f eivon mapoaywyiciun oe éva avorytd

Stdotua (a,B) ko 611 610 onueio X, J(a,PB) eivon '(x,)=0. Hf

TOPOVCIALEL 6TO X, TOMIKO HEYIGTO AV :

Ox O(a,x,], f'(x) =20 kot Ox O[x,,B), f'(x)<0.

B.’Eoto n ouvdptnon f pe tomo

f(x)=(a —i)x3 - (a +;)X2 -10x+ 7,0x0R

3
Na Bpeite 1o a UR @ote n f va tapovoidletl kopmm oto X, :E

Metd yo tnv T avT) TOL o VoL GYNUOTIGETE TOV Tivako
petafoing g f.
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Oépata MabBnupartikwv 1" Aéopng 1987
ZHTHMAL1 A. i) 'Ecto ta Stavdopota @,B,Y tov emmédov .No amodeiydsi 611

afp+y|=aB+dLy.

i1) Na amoderyBei 611 Svo pun pundevika drovocpata ivar kabeTa v
KoL LOVO OV TO €6MTEPIKO TOVG YIVOUEVO gival undév.

B. X¢ éva opBokavovikd cuotnua avaeopdg Oxy divoviot o
onueia A(4,2) ko B(3,-5) . Osmpodpe v gvbeia () pe e&icmon
Tx+y-23=0. Na Bpebei onpeio M g gubeiag (g) tétolo dote 10
tpiymvo AMB va givail opBoydvio 6to M.

ZHTHMA2 A. Av { Vi, Vz,Vg,---Vp] etvat por Baon Tov SlovucpHaTIKoy ympov V

tote va amodetyBel 6t kKaOe ddvoopa vV ekppdletar Kotd
HOVASTKO TPOTO MG YPOUUIKOS GUVOVUGHOS TMV OLLVUGUATOV TG
Béong avtng tov V.

B. Aiveton o vtosuvoro Tov

R® V :[ (a,a-B,2a +3p) :O(,BDR] . No amoderydei 61110 V

glvar Stovuopatikdc VToYwPog Tov R kot va Ppedei n) didotaon
TOV.

ZHTHMA3 A. Av im0, =+c0 N —oo ko1 y10 ka0 VONeEvVAL a, #0 va

1
omodetyOei 6Tt thT =0,

\

B. No Bpebet to 6pro g axorovbiog (0( V) pe

a, :(\/7\)4 +6V+5—7v" +3v +3) (\/63v2 —5v+20)

ZHTHMA4 A. Av n f opiletan o€ €va avoiktd didotnua A Tapovoidletl Tomkd
akpdTato oto X, A xon eivar Topaywyicun oto X, tdte va
amodeydei 6t (%) =0.

B. Atvetou ) suvépton f ue f(x) =x* —14x° +24x . "Eoto C 1
YPaPIKN Tapdotoot g cuvaptnong f. No amoderybet 6t
vrapyovv tpia onueia A,B,I C této10 doTE 01 EQUMTOUEVES TNG

C ota A,B,I" givan mapdAinieg mpog tov d&ova x'x . Na amoderydel
0t1 10 Bapkevrpo Tov Tprydvov ABI Bpicketon méve otov aEova

yy.
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Oépata MabBnupatikwv 1" Aéopng 1988
A+l)x+y=A+1
ZHTHMAL1 A. Na Avbei to cvomua X "‘( A+ 1) y=1
ij +y=2A+1

4k +1
B. N dciete 611 10 chvoro A = %m ‘KA O Z@ EQPOOLOCUEVO

pe v ocuvnon Tpaén 1oV TOAAATANGIUGHOD KAAGUATOV 6T0 R
glvol TOAMOTAACIOCTIKT ORLAOaL.

ZHTHMA2 A. Na anodei&ete 611 kB axorovdio abEovsa Kot epaypévn dvo
glvat suykiivovca

B. Noa Bpeite to 6p1o ¢ akorovbiog (O(V) pe
o, =1kala,, =/4a,+5 OvON*
ZHTHMA3 A. Oewpodpe cuvapTnomn g optopévn o€ éva dtotnuo A . No

anodeifete 6T av 1 g ivon Tapaywyioun oto X, A «ka

1
g(x,) # 0 16te ko1 M cuvaptnon g gival mapayoyicun oto X, Kot

I

givon % E(XO) -- & (X,)
B0

le(x)]”

1
B. Atvetou 1 cuvéptnon fue f(x) =x+1+ 1
X

1) Na Ppeite to S100THHATO LOVOTOVIOG KOt TOL OKPOTATO, TNG
cuvapTnNoNG .
1) No vmoloyicete 10 epufaddv tov ywpiov mov mepikAeieTon omd
ypapwkn tapdotacn C g cvvaptnong f tov aova Ox kot T1g
evbeieg pe elomoeig x=2,x=5.

ZHTHMA4 A. 1) Na dmwoete Tov opiopod g TopafoArrnc.

ii) Atveton | mapaPforn y* =2px kot 1 gvbeia pe séicmon

y =AX +K . No omodeitete 611 1 gvleia kot 1 wopaPoin xovv Eva
S1TA6 ko6 onueio av ko povo av p = 2AK .

B. Aiveton n) mopafon pe séicwon y© =4x.

1) Na Bpeite v eicmon g €QAmTopEVNG TG TOPUPOANG TTOL
elvan kaBetn oy gvbeia pe e&iomon 3x+y+3=0.

11) No Bpeite T1¢ €£10MOELG TOV EPATTOUEVOV TNG TAPAPOANG TIC
omoiec pépvoupe amd to onueio (-2,1).
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Oépyata MabBnupatikwv 1" Aéopng 1989
[k +)\( y+ z) =0
ZHTHMA1 A. Na bl to ovotnua El-2y+ z=Ax
Xty=-z

ZHTHMA2 A Noa amoderyfet 6t k4O v-00511| pila TG povadag etvar g
) 2KTT . 2KTT
popeng ¢, = 0LV —, TR K DOZ.
B. No Mbei 1 e€icmwon oto cvvoro C TV pyodikdv
2°+272° +27' +27° + 7 +(Z+1)2 =0.
ZHTHMA3 A. Noa amoderyBel 011 av n cuvdptnon f eivon Tapaywyiciun og Eva
Stotnua A kot yra kd0e x A eivar £'(x) =0 1618 M GUVEPTNON T
etvan otaBepn oto A.
B. Eoto f,g cuvaptioelg e medio opiopon éva ddotnua A yuo Tig
omoiec vmoBétovpe OTL :
1) gtvo dvo Popéc mapaywyiceg 6to A
i) " =g" xa
iii) 00A kai £(0) =g(0)
Noa derybel oti:
o) INa kébe x JA, £(x)—g(x) =cx 6mov cOR
B) Av n f(x)=0 &yxet dvo pileg etepdonueg P, P, T0TE N g(X)=0 £xeL

ToVAdLoTOV pia pila 010 KAEIGTO dtdoTn [pl , 02] .

Tt
ZHTHMA4 Aiveton n ovvaptnon fue £(x) =Ny %X + ) E Kot edio optopov

0 du o AL S
T ot — T
ny H 4 4E
a) Na Bpebel n e€lomon ¢ epamtopévng e YPOpIKng
Tt

napdotoons g f oto onueio X, :g.

B) Na vroroyiotel to epfadov Tov ywpiov Tov mepikAeietol and
TNV TOPATAV®D EPAUTTOUEVT] , TN YPOPIKN TapdoTact) TG f Kot Toug
Betikovg nubéoveg Ox,Oy.
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Oépata MabBnupatikwv 1" Aéopng 1990
ZHTHMAI1 A. Av A ko1 B glvan mivakeg vxv Kot 163000V o1 6£6€ELg
A’ =A kol AB+BA =0 6mov O 0 undevikoc mivokog vXv ToTe

va amodeitete ot eivar AB =BA =0.
B.’Eocto A,B,I" mivaxeg vxv kot I o povaodiaiog mivaxkag vxv . Av
woyvel 61t AB =T A =1 10t€ Vo amodeitete 6t 0 A glvan
AVTIGTPEYLUOC Kot OTL A~ =B =T
I'."Ecto A,B mivaxeg vxv 6mov o B givar avtiotpéyipoc. Na
amodeifete 0T Yo KdOe K BeTiKd aképato 1oyvEL 1| oYéo :
(BAB™|" =BA*B™".

ZHTHMA2 A. Na anodei&ete 6t1 av 1 cvvaptnon f eivar cuveyng oto KAeloTd
duwonua [o,B] Ko Tapaywyioun oto ovorytod dotnua (o,p) tote

) f f(a

vrapyst & 0(a,B) téroto dote va sivan £(€) = (Bé ~ ( )

B. ®8mp01')u8 ™ cvvaptnon f pe

ax’

f(x)= % + 6HX (Y=9) x +8 6mov a,B,y,8 eivar

B

a
mpaypoatikol aptdpol Kot 1oydel 3 + 5 +y=0 .

No anodeifete ot vnapyet § U ( 0,1) TETOL0 OOTE 1 EPOUTTOUEVT) TNG

YPAPIKNG mapdctacng g f oto onueio ( &, f(E)) va glvon
TopAAANAN TPOG TOV AEova X'X .

ZHTHMA3 A. Ocwpovpue kdxho pe kévrpo K(Xg,y,) ko aktiva p kabdg kat
onueio A(X,,y,) avtod Tov kKOKAov. Na amodeilete 011
EQOMTOUEVT] AVTOV TOV KUKAOL 610 onueio A €xet e€lomon:
(X_XO)(XI _Xo) +(y_YO)(Y1 _YO) =p’.

B. Atvovtai 1 evubeia (g) pe eicmon Sx+3y+2=0 ko o koxAog C pe
géiooon x> +y”> —x —2 =0 mov téuvovrat ota onpeion M won N.

o) Na amodeilete 0T yia kdOe mpaypotikd apfud A n eicwoon

x* +y? =x =2 +A(5x +3y +2) =0 napiotavel kKikAo 0 omoiog
nepvaetl omd to onpeio M kot N. Mo oo Ty tov A 0 KOKAOG
aVTOG TEPVAEL ATTO TNV OPYY] TOV 0EOVOV.

B) Na amodeilete Ot Ta KEVIPA TOV KOKA®V TNG £pOTNONG (1)
avikovv o€ gubeia €, g omoiag va Ppeite v e&icwon.

1
ZHTHMA4 Aiveton n ovvaptnon fue f(x) =3x+ 2
X

A. Na Bpeite TIC aoOUTTOTES TNG YPAPIKNS TOPAGTOONS TNG
GLVAPTNONG

B. Na vtoloyicete to epfadov E(a) Tov yopiov mov mepikieietan
UETOED NG YPOPIKNG Topdotaons e f g evbeiog pe e€lomon
y=3x Kol TV gueldv pe eEicmoelg x=1 kot x=o pe o>1.

I'. No vrohoyicete To 0p1o Tov gpfadov E(a) tov avotépov ywpiov
otav 10 o Tetvel 6TO AmEPO.
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Oépara Mabnuatikwv 1" Aéoung (21/6/91)
ZHTHMA1 A.’Ect® V £évog SovuopHoTikOg Ydpog Kot Vi évag vmoxwpos
TOV 0 0moiog mopdyeton amd K Slovdouato Tov V. Ao 10 K
VTG JVOGUATA VITAPYOLY P YPOUUIK®OS aveEdptnta ISP <K
ta. omoion poli pe kaBéva omd To VTOAOUTO. OLVOGHOTO Elval
YPOUUIK®OG eEaptnuéva T0TE v amoderydel 0Tt 0 Vi €xet

dwotaon p.
z+di « ., ,
B. Av W= ,He aOR*Kal zZai tote va amoderydei
1z+d
ot :

o) 0 ® givol PAvTooTIKOG aplBudg av Kot uévov av o z givat
QOVTOOTIKOS 0plOuoc.
B) woyvet M =1 av ko povov av o z &gival TPOyHOTIKOG
apudc.

ZHTHMA?2 A.Eoto (0,) oxorovBia cvykiivovoa pe lima, #0. Na
amodeitete Ot
o) Vapyel Puokds appde k tétowog dote O, #0 yia kabe

vUN.
1
B) yia 10 mopamdve K 1 akolovbia (B\,) ne By :T elvan
PpaYUEV.
B.’Eotow B mpaypatikdg aplBudg peyoAdtepog g HovAdoC.

Bewpodpe ™V aKoAovbia (O(V) ue

vy kdBe VLN,
No amodeilete OTL :
o) axoilovbia (O(V) glval yvnoiog avéovoa

B)n akorovBio (O(V) etvar epayuévn dveo ond to f.

ZHTHMA3 AAv | = J'Ig(vadX, VON * 16te
0

1

a) vo. omodeiEete 0Tl yuoo kGBe v>2 woyder |, =7l—|\,_2.
V fa—

B) va. voloyicete 10 5.
Inx

B. Aivetan n cuvaptnon f pe tono f(x)=vx-——=,x>0
2x

o) Na Bpeite o dwomuato povotoviag g f.
B) Na. vroloyicete 10 gupaddv tov ywpiov t0 omoio
nepwdeietar amd T ypagikny mopdotacn g f, Tov dgova Ox
Kot TG evbeleg pe eélomoelg x=1 kot x=4.

2 2

ZHTHMA4 A. Atvetoan m éddenym %+i]—6:1 . No Bpeite v e&icmon g

vrepPornc M omola €yl TIC 101€C €OTIEC UE TNV TOPATAVED
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EMheyn kou epdnteTor otnv gubeia x-y+1=0.
B. Bpeite 11¢ €lodoelg tov evbsidv o1 omoieg epamTovTat

oVYYPOVOS GTOV KOKAO X’ +y° =4 Kkai otV TopaBoin

y’ =3x
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Oépata MabBnupatikwv 1" Aéopng 1992

xO _ [00
ZHTHMA1 A. Atvovton o 2x1 mivaxog u = B’B;t Ehg Kol 0 2x2 mivokag

A_@Uve -NueLC 80019 No. Serybei ’
h Hﬂ“e OUVBEMS ,TD . Na deryBel 6t o1 mivakeg u kot

Au gtvar ypoppikodg oveEaptnta 6totyeio Tov d10vuGHATIKOD
xodpov I, | tov mvakov 2x1.
B. o) Na Bpebovv ot pilec e e&lowong z* — ﬁ(l -1)z=21=0
B) Na derybet 61 1 evbeia mov opilovv ot ekdveg TV POV TG
TAPOTAV® £EICMONG 6TO UYadIKO eMinedo SIEPYETOUL OO TNV
gwova pag piCag g e€icwong z* +1=0.

ZHTHMA2 A. Na deryfet 6T1 T0 gPPaddV TOV TPLYOVOL pE KOPLOES T oM UEioL
A(X},y,),B(X,,Y,),[ (X5,¥5) Siveton and tov tomo:

1 Xy |1

E= 5 | X, Y 1 |
X; Yy, 1

B.a) Atvovtar o1 gevBeieg y=Ax kot y=-Ax pe A>0 won x>0 ko eveio
(¢) n omoia Tic Téuvel ota onueia A ko B . Na BpeBovv ot
GLVTETAYIEVEG TV onpeiov A kol B cuvapthost tov
GUVTETAYUEVOV TOV HEGoV M Tov guBvuypappov Tupatog AB.
B) Na deryBet 611 To onueio M ypapet Tov éva kKAAO0 vtepPoirg
otav 1 evbeia (g) kKveltan £161 dote T Tpiyovo OAB va €xet
ot00epo guPfodov k2.

ZHTHMA3 A. o) Atvetor ) cvvéptnon f opiopévn Kot dvo opég
TOPAYOYIoIUN 610 dStaotnua A pe TIHEG GTO (0, +°°) . No deryBet o1
n ovvaptnon g pe g(x) =Inf(x), xUA otpépet ta koika Gvo av
Ko povo av oyvet n oyéon f(x) " (x) = ’ f'(x)] > OxOA.

B) Na Bpebet 1o péyioto d1dGTNH GTO 0TTO10 1) GLVAPTNON & LLE
g(x)= ln( X’ + 2) oTpEQEL T KO AVO.

B. o) Na peiembeil og mpog tv povotovio Kot to, Koilo 1
ovvaptnon fue f(x) =a* —x, x R kot 0<o<lI.

B) Na Bpebovv o1 mpaypatikég TIES TOV A Yid TIC OTOLES 1GYVEL M
womrao® -l :()\2 —4) ~(A=2) 6mov 0<a<I.

ZHTHMA4 A. Aivetau 1 ouvépmon fpe £(x) =(x+4)e™, xOR . Na
voAoy1oTel T0 UPaddV Tov Ywpiov Tov opileTon amd To onueio
(X,y) pe -1<x<1,0<sy<f(x).

B. o) Na amodeydei 6t g cuvdptnon f opiopévn oto R €xet v
wotta ' =1 av kot povo av f(x) =ce® 0mov ¢ TpoyUaTIKY
otabepd.

T TT
B) Na Bpebei n cuvéptnon g opiopévn 6to ddotnuo %2’2 E n
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omoia kavomotel Ti¢ oyéoeic g (x) [Duvx +g(x) Mpx = g(x) [duvx
ron £(0) =1992 .
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Oépata Madnupatikwv 1" Aéoung (24/6/93)
ZHTHMA1 A. To drovoopato &, [,y KAl X TOV TTESOV 1KOVOTOLODV TN
oxéon (0 X)B=y+X.
o) No amodei&ete OtL: ( B —1) (aX) =y@E
B) Av Bl 1 va ekppAGETE TO SIAVLGHA X (O GUVAPTNON TOV
a,p kat y
B. I'a tov avtiotpéyipo wivaka A tHmov vxv opilovpe ta

rolvdvopa f(x) =|A=xI|, g(x) = ‘A_l - XI‘ omov I o povadiaiog

TivoKag VXV Kot X Tpory Lotikog aptuoc. Na amodeiete 0tL av
f(x,) =0 t6te @) X, #0

1
B) g(;O)—O

(z—l)(%+1)’

ZHTHMA2 A. Atveton m cuvdptnon f(z) = "
V4

z[OC ko Re(z) #0

1
o) Na anodeiéete ot :f(——) =f(2)
Z

B) Na Bpeite to €100G TG KAUTVANG GTNV OTOi0 OVI)KOLV TOL GMUEiaL
M(x,y) i ta omoia ot pryadikoi aptBpol z=ox+Pyi pe
a,B,x,yOR Kat aBx # 0 wavorotovv v oyéon Re[ f(Z)] =0
2 2

B. Atveton n éAderyn ;% + E;z =1pe a>B>0 kat 1o onueio K
(0,2B) . M petapint evbeia pe cvvieheot dievbuvong A
dépyetan amd 1o otafepd onueio K kot tépvel Tig epantopeveg ™G
EMAelyng ota Akpa Tov peydAov aEovd ™ ota onpeio M kot N.
a) Na Bpeite v e&lowon tov KHKAov pe ddpetpo MN wg
GLVAPTNOTN TOL A.
B) Na Bpeite tnv Tiun tov A ®6TE 0 KUKAOG e d1dpetpo MN va
OEpyeton amd TIg 0Tiec TG EAMAELYTG.

ZHTHMA3 A. Na anmodei&ete O6T1 av o cvvaptnon f etvar cuveyng oto [a,B]
t01€
o) Yrapyoov m, MR tétowa dote

B
m(B—O() SJ'f(x)dx SM( B—O() )
B) Yrdpyet éva tovhdyiotov & O] o, B této10 dote

B
[fedx = £(E)( B0 .

B. Aivetou 1) suvéptnon f(x) = o +4 pe x >0
+Xx
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o) Na e&gtdoete v povotovia g cvvaptnong f

x+1

B) Na vroloyicete to )(11}1100 J' f(t)dt

ZHTHMA4 A. Aivetar n opOn yovia xOy kat o ev60ypappo tunpuo AB
unkovg 10 m tov omoiov ta dkpa A kat B oAicBaivovy méve otig
mAevpécg Oy kar Ox avtiotoiywg . To onueio B xwveital pe otabepn|
tayvtnTo V=2 m/sec ko 1 B€on Tov Tave otov dEova Ox diveton
and t ovvaptnon s(t)=vt, t0[0,5] émov t o ypdvog (o¢
devtepOAETTAL)

a. Na Bpebel to gppadov E(t) tov tprydvov AOB w¢ cuvaptnon
TOL YPOVOL.

B. ITotog etvar o pOUOG petafoing tov epPadod E(t) ™ otyun
KOTA TNV omoia To UnKog Tov tunpotog OA givon 6m;

B. No Bpebei n cuveyng cuvapmon f: R - R yio v omoia ioydet

[efdi=e™ e e f(x), x, a DR
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Oépata Madnupatikwv 1" Aéoung (23/6/94)

ZHTHMA1 A. Aiveton ) ovvépmon f(x) =2y> ,xOR
a) Av € givor n gpamtopévn g Ypaeikng mapdotaong C g
cuvaptnone f oto onueio M(2a,80*) o>0, va. Bpeite tO
epuPadov tov ympiov mov mepikieietan and ™ C, v evbeio €
Kot tov d&ova y'y.
B)'Eocto 6 n yovie mov oynuoatiCer n € pe v gvbeia MO,
omov O givar  apyn tov aovov. Na ekppdcete v €00 g
oLUVAPTNON TOL O Kot v Ppeite v péYIoT TN ™G €90
otav to o petoPdireTor (o>0).
B. Av n ouvdpmon f eivan mapayoyiown oto dbommua [1,e]
pe 0<f(n)<l wor f'(x)=20 v xdbe x[[1,e], va omodeiete OTL
vrdpyer poévo évag apBuog x.(1,e) tétolog mote
£00o) + 20 My =%

ZHTHMA2 A. Z10 ohvoro TtV pyadikov aplBpuov va Ppelte Tic Kowvég
Aoelg Tov eElodcemv

(22 +1)2 +7+2=0 wou Z'°+22"+1=0 .
B. ®Oewpovpe t00¢ pyodikovg aptBpovg z,w Kol Wi, TETO0VG

, 1, .
wote wW=z—zi kou W, =—+ai, aLJR*, Na deifete 611 av 1o
a

o petofdireton oto R* kot woyder W =Ww,, 101¢ 11 ewova P
TOV Z OTO yodkd emimedo Kiveitor o po. VIEPPOAN.

ZHTHMA3 A.’Ecto p mpaypotikds apOpog, A(x),B(y) moivodvopo pe
TPAYUATIKOVG ouvTeAeoTég dote B(p)Z0 kot 10 A(y) €xet
Babud peyorvtepo 1 ico tov 2. No amodeiete 011 vapyet
moAvovopo f(x) tétolo dote

AGBO=(-p)°Mx), av kv povo av A(p)=A'(p)=0.

B.’Eocto v axéporog peyodlvtepoc N icoc tov 1. Noo Bpeite T1g

TIWEG TOV KA YO TIG OTOIEG TO TOAVADVLLO

Q) =" (vy’ +icx” +Ax+8) éyst mopdyovia 1o (x-2)%
ZHTHMA4 A. No amodeiete 611 1 e€lowon ¢ mapafoAng pe eotia ToO

onueio E(p/2,0) kou dievbetovco v gvbeio Oy = —5 elvat
W’ =2py .

B.’Eoto v Oetikdg aképotog kot Q={0,1,2,3,...,2V} &vog
delypatikdg yopog. Atvovior ot mbavotnteg

P(x) = 21K yo k=1,2,3,...,2v

No vrohoyicete :
a) Tnv mbavomta P(0)
B) Tnv mbavotnta P(A) tov evdeyouévovr A ={2, 4, 6,...,2v}
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Oépata MabBnupatikwv 1" Aéoung (21/6/95)

ZHTHMAI1 A.’Ecto v évag Betikdg axépatog kot [LO elvor aviiotoiymg o

povadiaiog kot o pundevikodg mivaxkoag vxv . Eoto AB eivat

nivakeg vxv tétolor wote A=B*H ka1 B*=O0.

a) Na anodeitete ot i) A=I+kB?, yio kdbe k[IN* ko

i) o mivakag I+A%A® givar avtiotpéyipoc.

B) Av o v givon meprttdg va amodsifete ot [2A-31<0.

B. o) No anodeiEete 611 v omoovednmote Uyadkovs Z;,Z,

1GYVEL

2 2 2 ’ = )| =

2,[ +|z,|" =]z, - 2,|" av xu pévo av Re(zz,) =0,

B) Eoto a ovvaptnon f:[o,f] - R cuveyfic oto [a,f] war

ot pryoducoi apdpoi z=o’+if(a), w=f(B)+ip> pe ofz0.

Av \w\z +\z\2 :\w—z\z v anodeifete ot M ekicwon f(y)=0

éxel i tovddyotov piCa oto odotnua [o,pB].
ZHTHMA2 A. Atvovtar otv eddelyelg

2 2

C,: 224-\[13!2 =1 ko c,:0’x +B2y’=1 pe0<a<PB.

H nuevbeia  y=(epO)y , x>0 , 0<0<n/2 tépver v C, oto
onueio Ii(y,yi) kou v C; oto onueio (y,v2).

a) Av A givor 0 cvvteheotng 01E0BVVONG NG EPATTOUEVNS
™m¢ Ci oto onueto I't ko A2 givar o cuvtehestnc devBuvong
mg epantopévng g C, oto onueio I, va amodeifete Ot TO
ywopevo M, givar icov pe (e9f) 2.

B) Na pelemBel og mpog v povotovio 1 cuvapTnon

£ (o,’;) LR pe fO) =4,

B. Atveton Betikdg aképatog aplBudg v 1€T010G OOTE
(1+i)" =16. Ecto Q={1,2,-,v} sivon évog deryporucdc
AOPOG MOV amoTELEITOL OO 1ooMiBave amAd evOgyOUEVA.
ExAéyovpe toyaimg éva amhd evdegyopevo ALIQ .Av
f(x)=2x> =4y +L pe xOR va Ppeite v mbovotnta m
eElowon f(x)=0 va unv €&yl mpoypatikég pilec.

ZHTHMA3 A. Atvovtar ot mpaypotwkol apiBuol KA pe k<A Kot 1M
ovvaptnon f(x) :(x—K)S(X—Kf pex R va omodeiete o1 :

T 5,03 e vt e v

a F0) =k = Yoo kGOe yEK Ko yEA.

B)H ouvvapmon g(x) =Inlf(x)| otpépst ta xoika mpog Ta
Kbtow oto ddotnua (K,A).

B. a) No amodeifete 611 Yoo kéBe ovvdptmon f ocvveyn oto
owwomua [a,p] woyver: Av £'()>0 v «éBe y(a,B), t0te N
elvar yvnoilog avgovoa oto [a,P].

B)H ovvapmon f:R - R givon nopoyoyioun xor woyder f’
(>0 yuw xdBe yUR. No amodeifete 611 M1 cvvéptnon
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B
F(x) :If(X_ t)dt, x OR e o,p mpoypotikong apiduovg sivor

mopayoyiown kot 0tt av vrdpyer xR pe F'(y)=0 toéte
F(x)=0 yw «éBe y[IR.
ZHTHMA4 A . Oewpolpue TO0VG TPOyHOTIKOVS apBuovs o, pe 0<o<P
B

ovveyfy ouviptnon f:(0,+0) - R vy v omoia J'f (t)dt =0

1 x
Kot ™ ovvéptnon g() =2+— [J'f(t)dt ;X (0, +) . Na,
X

amodeifete OTL vApYEL £vol TovAdoTOV Yol(a,P) TéTO0 MOoTE
Vo 1GY00vV :

a) H epantopévn mg ypaeikne mopdctaons g ouvaptnong g
oto onueio (x0,g(x0)) va eivoar TapdAAnin otov d&ova x'y.

B) g(xo) =2+1(x,)

Tt
B. Na Bpeite ) ocvvaptnon f :(—,;[) - R e ovveym
88Utspn Tapaymyo ywo. v omoia oyvovv f(0)=1995, £'(0)=1
Kot 1+J'f"(t)cuvtdt = o’ x+J’f (Hmutdt
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Oéuara Mabnuatikwv 1" Aéoung  (26/6/96)

ZHTHMAlo
A. Aivovtanr ov vyv Ilivakeg A,B,I' yuo t00g omoiovg oydovv ol GYEGELS
A+B+1996AB=0 ,B+I'+1996BI'=0 ,[+A+1996T'A=0 ,6mov O 0 UNndeviKOg
nivakag. o) Noo omodeiete 0t1 o mivakeg [+1996A ,1+1996B won 1+1996I°
etvar avtotpéyipor koaw 6Tt AB=BI'=I'A, 6mov 1 o povadiaiog mivakag.
B) No omodeiete 6011 A=B=T.
B. Na Bpebet n ehdyiotn kot n PHEYoTn 0omdGTOo NG €KOVAG TOL
Hiyadikoy z =3+iv/3 and TIC ekoveC Tov prldv ¢ séicwong z° =64.
ZHTHMAZ20
A. a) No anodeitete 011, av 1 ovvaptnon f eivar cvveyng oe éva ddotnpa
A kot v kGOs gowtepikd onpeio xeA eivon f'(x)=0 to6te n f elvan otabepn
octo A.

B) Atvovtor ot mpaypatikég ocvvaptioelg f,g mov éxovv medio opiopol To
obvoro R. Av ot f ko1 g €youv cvveyeic mpMOTEG TAPAYDYOLS KOl GLVIEOVTOL
Heta&d tovg e Tig oxéoelg f'=g , g'=-f t61e vo anodeitete 611 vVAGPYOLY
ot ovvaptoelg T kot 9" kot glvar cvveyeic.
Amodei&te axopo 0Tt 1oyvovy ot oxéoelg f''+f=g""+g=0 o1 6TL M cvvapTnom
h=f+g* eivar otadepn.
B ®ewpoipe 11c mopandveo cvvoptioelg T kot g. No omodeiete otL av y1
Kot g2 etvon dvo pileg g f xan f(x)#0 7y kdBe xe(yi,)2) 016 N g €)et
Mo povo piCa oto dtdotnpa (x1,%2)-
2 2
ZHTHMA3o A. Atvetar n éMheyn X—2+\g—2:1. a) H epamtopévn g
a

éMewyng oto onpeio mov 1M SYOTOHOG TOV TPAOTOL TETAPTNHUOPiOL TEUVEL
mv éAdeym €xel kAion —%. Na Bpebel n exxevipotnta g EAAEYNG.

B) Eotm A to onpueio Tov mpdTov TETOPTHHOPiOL ©TO Omoio M gvbeion y=A i,
A>0 tépverl v mopamdve Elhewym . Av [ givor 1 KAlon g epamTopévng
™mg €AAElYMG o010 onpeio A T0TE Vo EKQPACETE TO YVOUEVO AU G
ocuvdptnon teov NUEovev o ,p.

3
B. No anodeitete 11c avicotnteg: o) nux<2y, x>0 PB) ﬂUX>X—%,X>O-

ZHTHMA40 A. Na Bpebei n ocvveyng ovvaptmon f yu v omoio oyvel n
1
oyéon: j e F(x)dx =f(X)+e*,Vx eR..
0

B. H cvvapmon f sivar cvveyng oto ddommpa [a,p] ko oydel o6t
f(y)+f(a+p—yx) =c vy xéBe ye[o,f] 60mov C oTOBEPOG TPOYHATIKOG
apBpoc. Na oamodeiEete OTL

B —
Jrode=(p-af(D) -2t @+ 10,
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Oé¢para MabBnuatikwv 1" Aéoung (30/6/97)

ZHTHMA 1 A. Na oamoderyBel 011 av €vag TeTpayovikoc mivakag A
glvol avtioTpeYlnog, tote 0 aviioTpoPdg Tov givorl
LOVOOIKOG,.

B.’Eocto 61t A,B givar vxv mivokeg kot éot®m 0Tl Ot
nivokeg A,B kot

2AB-31 eivar avtiotpéyol. Nao amodetyfel ot ov mivakeg
'=2 A-3B" ka

1
A=(2 A-3B™)"! " A givar avtioTpéypor.
ZHTHMA 2 A. Aivovtar ov mpaypatikég cvvaptioelg f,g pe medio
opwopov 1o R, mov €yovv mpdTN Ko deVTEPT TAPAYM®YO

ko (%) #0 yia ké0e yOR.

a
‘Eoto o mpaypatikdg apBuds. Oétovpe A:%; Kol

£
g(

_f'(a)-Ag'(a) , , .
B= —g () .Av ¢ sivor mpaypotiky] cuvéptnon

optopévn oto R\{a}, tétoln dote

fo A . B o
-o)’gn) (o) x-o g
amoderydel 6TL VHAPYEL TO }clfﬂ e(x) .

v kabe yUR\{a}, va

B. Yrof¢étovpe o011 vmdpyetr mpayuatikn ocvvaptmon f
opwopévn oto R, 600 @opéc mapaymyioyn tétow dote
vrdpyovv mpaypatikol apduol o kol f wote
(=2 () + (mpx =)' () =¢* 7 =1y kabe xOR.
‘Eoto 611 vadpyel mpaypoatikds aptOpoc p#z2 oote
f'(p) =0. No e&etdoete av 10 f(p) eivor tomkd eldyioto
™m¢g ovvéptnong f.

ZHTHMA 3 A. Alvetol mpaypotikn cuvdptnon g ovo Qopég
nopayoyiowwn oto R 1étoun wote

g0 >0 ko g"(0g() ~[g' W] >0 ya xabe yOR.
No omodeilete 0TL

I

1) ovvaptnon g elval yvnoilog avéovoa Kot

ii) g(% +Xf;)£«/g(x1)g(x2) yio. k6O x1,x:0R.

B. YnoBétovpe OtL vmdpyel mpoyuaTiky] cuvaptnon g
napayoyiown oto R, tétoin dote vrdpyel mporypoTikog
aplOuog o OoTE Vo 1oYDOEL
g(xty) =e’ g(x) +e' g(y) +xy+a ya xébe xyOR . Na
amodeifete OTL
i) g(0)=-a
ii) g'(x) =gl +g'(0)e*+3 1o kabe yOR.

ZHTHMA 4 ‘Eotw C eivar n ypapun tov emumédov pe e&icwon
y=o B>y s omov a,B,y,d eivar mpaypatikoi apBuoi
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Kot 070 .

‘Eoto A(x,v1),BOe,v2),I'()6,v3),A(s,ys)  elvar onueia g C.
YrnoBétovpe 6tL 10 péco Tov €LBVYpappov TqHotoc AB
ovumintel e 10 pEGO TOL gVOVYpappov Tupatog I'A kot
emiong vmoBétovpe OTL TO PECO OWTO OEV OAVNKEL OTN
evbela mov €xel e€lowon P+3ay=0.

A. Noa amodeyBel OTL Y1=)3)4

B. Na amodeybel 611 10 onueio A ocvumintel pe 10 onueio
I' 1 pue to onueio A.
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Ofépara Mabnuarikwv 1" Aéoung (24/6/98)
ZHTHMA 1 A. o) Av o pyadikog aplBudc z, sivon pifa g
molvovoutkig eélcmong o,y +a,_x  + o +a, =0 pe
0,0, 50, Tpayuatikode apuove kar o, %0, vo
amodeiete OtL kol 0 ovlvyng v Z, sivor pila g
eElomong avtrc.
B) Av n molvovopkn eéicoon x +Pyx+y=0 omov B xot y
npaypatikol apBpol éyxer og pia to pryadwo 2-3i va
Bpeite ta B,y KabBdg Ko v e&lcmon TG EQOUTTOUEVNG
™G ypagiic maphaotacng mg cuvaptnong f(y) =y’ +Bx+y
oto onueio A(L,f(1)) 6tav to x petaPdiietor 610 GVHVOAO
TOV TPAYLOTIK®OV opBucdv R.
B. H ocvvédpmmon f:R — R wavomotel t oyéon
F(EG) +£7 () =2+3, xOR
a) Na onodeicete 011 M f eivar «éva mpog Evarn
B) No. Aoete v séicwon 2y’ +y) =f(4—y), xOR .
ZHTHMA 2 A. Alvetar o pryadikdg apOudc z, pe Imz; <999 ko 10
oOVOAO A TOV [YadIK@OV apldudv z ue zZ# z, Kol zZ # z,

1 1 1998
OV 1KOVOTTOLOVV m GXéGﬂ ‘Z_Z ‘+
0

2=z |z-2]z-72,
Noa Bpeite ™ peyodidtepn dvvarny amdGTACT) TOL UTOPOVV
Vo am€youy HETAED TOVG Ol EWKOVEG OLO ULYOOIKAOV
aplBudv tov cvvorov A. Ilotor eivar avtoi ov pryaducol
apBuoi; Na efetdoete v mepimtwon z, = Z,.

B.’Evoc yewpyog mpocbéter y povdoeg Mmdopotog oe pio
aYPOTIKN KOAMEPYELDL Kol GUAAEYEL g()) MOVAOES TOV
TOPAYOUEVOL TTPOIOVTOC.

Av g(x)=M,+M(l-e™), =0 omov M;, M ko p &ivar
Betikég otabepéc va ekppdoete t0 pvOUd petafoing Tov
TapoyOUEVOL TPoidvToc w¢g cvvdptmon e g(y). [How elvan
N onuocio g otabepdc M, ;

ZHTHMA 3 a) Atvetar o vxv mivokag A pe otoyeion TpoyuaTikong
aplOpovg Y Tov omoio oyder A —2(A-2)°A+I1=0 o6mov
I efvon o povadwiog vxv mivakog Kot A TPAYUATIKOG
apOuog. No oeiEete 011 o mivakog A+l elvar avtioTpEyinog
Yy KGOe A.

B) Na amodeitete O0tL M e€lcwon

(x DA+ +(x~DIA—xI|=1-x> 6mov A eivor o mivaxog
TOV EPOTNUOTOS O) KOl ) TPOUYUATIKOS aplfudg €xel o
TovAdylotov pila oto avowktd ddotnua (-1,1).

Me |A+yl| kot |A=3I| cvpBorilovpe ™V opilovoa Tov
nivoka A+yl ko A-yI avtictovyo.

v) Atveton o detypoatikdg ympog Q={1,2,3,4,5,6,7,8} ue
TOOVOTNTEG TOV CTOLEIMODV EVOEYOUEVOV TOV
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wavomowovv 115 oxéoelg:2P(1)=2P(3)=2P(5)=2P(7)=3P(2)=3P
(4)=3P(6)=3P(8) kou 10 €vdeYOUEVO

AX = Xéyell
B= %»D QDcocucsrnua éxet

X 1
[[cov?»axwrovﬁvo?mcsmg% omov X evag v

owvcocsrog mivakag kou A o mivaxkog tov epoTuatog o). Na
Bpeite v mBavomrTa Tov evdeyopévov B.
8) Alvetan o tprdvopo f(y) =y’ +yx+4 6mov o
OUVTEAEGTNG Y EMAEYETOL TLYOUOL OO TO OEIYUATIKO YMDPO
Q 10V gpOTUATOS V) .
Ay T= EVDQ%] eElooon f(x)’—O’ O
0 [EXel mporypatikeg piCeg
Noa vroAoyicete v mBoavotnto tov gvdegyopévov I' ko va
deiéete 0Tl TOL evogyopevo B (tov egpotnuatogy) ko I
etvar acvppipaocta .
ZHTHMA 4 Aiveton 1 mopayoyicyun cvvaptmon f:(0,40) — R yia v
omoia 1oydovv f(x)>0,>0, f'(x)+2xf(x)=0,%>0 xou n
Ypapikn moapdotaocn SiEpyetan amd to onpeio A(1L,1)
a) Na deiéete 0t 1 mapdywyog g f elvar cvveyng oto
aVOIKTO O13GTN U (0 +°°) Kot vo Bpairs m cuvapton f.

f (t)

dt< x> 1
) X

1
v) Na Bpeite ™ ocvvapmon F(y) = J’@ + Pyl %(t)dt, x>1
1

3) No amodeilete OT1 2eJ'e"2dt<1 Yo kGOe y peyolotepo
1

ToL éva.
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Oépara MalBnuartikwv 1% Aéoung (6/7/99)

ZHTHMA 1 A. Na anodeitete 6t av po cvvapmon f:A - R

TAPOLGLALEL OTO €0MTEPIKO oMueio Xo TOL dooTHHOTOS A

TOMKO OKPOTOTO KOl €ivol mapoymyiciun oto Xo 10t

f'(x,)=0.

B. Aiveton ocvvapton f:R - R dvo @opéc mapaymyioiun

n omoia oe onueio xR mapovcidlel Tomkd axpOTATO TO

0 kot wavomoel ™ oyéon f'(x) >4(f'(X)—f(X)) Y10, K60

xR

o) No anodsitete ot1 1 ovvapmon g(x) =f(x)e™* sivar

kopt oto R.

B) No. amodeitete o0t givon f(x)=0 vy xébe xOR.
ZHTHMA 2 A.’Eoto o pyodwkog apOudc z =x+yi, x,yUR

o) No amodeiete 0TL 610 Uyodikd €MIMEOO O YEMUETPIKOG

tomog Tov onueiov M(X,y) mov givon tétola MOTE

\z—l\z +\z—3—2i\2 =6 eivor kokhoc. No Ppeite 10 Kévipo

KOl TNV OKTiva TOL KOKAOVL 0nTOU.

B)'Eocto O n apyn tov afdvov Tov Uyadtkoy ETTESOV

Kol €1, & €lvar ot dvo e@omtoOpeveS mov ayovtal oand 1o O

PO TOV TOPATAV® KOUKAO. Noo Bpeite TIG CUVTETAYUEVEG

Twv dvo onueiov emaeng M, Ma.

B.’Eoto Q={1,2,3,4,5,6} detypoatikdg ympog €vOG

TMEPAUOTOS TOYNG ME 1oomiBava amAd evOoeyOUeEVE KOl £0TM

C woxkhog pe kévrpo (2,1) xon

axtiva 1. @swpodpe ta evdeydpeva :

E={0wlQ/ 10 onueio M(m,1) eivar ecmtepikd onpeio tov

Kbxkiov C}
Z={wQ/ 10 onueio N(2,0) sivor eEmtepcd onueio Tov
KOkhov C}.
Na Bpeite tig mbavomteg twv evdegyopévov E,Z ko
EOZ.

ZHTHMA 3 A. Aivetan tpiyovo ABI' oto omnoio eivor ‘AB‘ =4, AF‘ =6

— — 1
Kot M yovio tov dvvopdtov AB Kol Al elvon 3 Av M

glvol 10 péco ¢ mievpag BIT tote
a) No vroloyicete 10 pérpo Tov dovicuatog AM
B) No amodeitete 0t m mpoPforn tov dravdopatog AB

. 14—
mhveo oto duvucpa AM Etvar To dtdvuoua EAM

B.’Ecto A,B vxv mivakeg tov omoiwv to otoyeion eivon
npaypatikol aptpol. Eotw 6t1 oyvet
A2+AB+1=B>+BA+I1=0 6mov I givar o vxv
povadwaiog mivakag kot O eivar 0 UndevikOg VXV TIvVOKOG.
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Noa amodeiete 6Tt

a) i) O mivokag A+B €yel avtiotpopo
ii) A=B

B)ov eivar dptiog.

2t+3
ZHTHMA 4 A. Aiveton | ovvépmon f(t) = T+ t 0[1,4]

a) No vmoroyicete 10 oAoxkAfpopoa I = f f(t)dt

t

x+2 =
eX’dt, x>0

x+1

B)'Ecto n ocvvéptmon g(x)= J'f f(t)

1) Na oamodeiete OTL

x>0.

1 t 4
oX <X <ox’ YW kaOe tL[1,4] o

i1) Na vmoloyicete 10 xlijﬂo g(x),

B.’Ecto h:[l,+0) - R ocvveyng ocvvapmon mov kavomotel

~h(t
™ oyéon h(x)=1999(x-1) +L i)dt Yoo kGbe x =1
No omodeilete 0TL

a) h(x) =1999x1nx, x =1
B)H h eivon yvnoimg avéovco oto [1,+0) .
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APXH 1H> >EAIAAX

FENIKES EEETASEIS 2000
AEYTEPA 22 MAIOY 2000
AESMH TIPQTH (1n)
EEETAZOMENO MAGHMA : MAOHMATIKA

ZHTHMA 1o

A. Av z; = 01 (ovvO; + inub) »ar z,=0, (OVVO, + inub,)
(VAL M TOLYWVOUETQLXT ULOQPN TOV ULYAOLXROV aoLOudv Z;
®OL Z) TOTE Vo atodetEete OTL

21Z2=0102 [0VV(01+02)+inu(0,+0,)].

B. ‘Eotw Q={l,2,...,10} elvar évoc detynatindc xWEoc WE
toomiBava amAd evdeydueva.
Av Ae Q, Bewpovue T ovvdotnon f : R—>R, ue

f(X)=%X3 2x%4+3x+0%  xeR.

Oswpovue ta evdeyxdueva X,Y Omov :
X : H uéyrotn tut tne f oto [0,5], eivar neyakvreon 1
ton tov 68/3.
Y : H ehdyrotny tinqg e f oto [0,5], elvar uinpdteon 1
ton tov 4.
Noa vmoloyioete Tic mBavotntee twv evdeyouévov X,Y,

XNY nar XUY.

ZHTHMA 20
A. “Eotw 6t A,B elvar vxv wmivoaxeg, pne otouysio
/ / / e 2 2
moayuotirove aplbuove, 1tétoror, ote 4A-B=l xau
AB=BA, 6nov I elvar o vXv novadiaioc mivarac.
a) Na amodeiEete 611 ou mwivaree 2A+B »air 2A-B eivar
AVTLOTOEYLUOL.

B) ‘Eotw X,Y eivolr VXV mivaxec t€tolot, OTE

2AX+BY=2A+I nav BX+2AY=B.

TEAOX 1HY SEAIAAZ
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APXH 2H> >EAIAAX

i) Na amodeiete 61t X=2A+I nar Y=-B.

ii) No amodei€ete 611 n oplCovoa tov mivara Y2+2X eival
ueyalvtepon M ton tov undevoc.

B. Oswpovue to onuela tov emmédov M(4ovvy, Snue), ne
¢ e[0,27).

a) i) Na amodei€ete 611 tor onueio ovtd OVAROVV OF
EAAELYN, TNC omolac va foelte TV eElocwon.
ii)Na Poeite v €Elomomn NS EQATTOUEVNS TNG
nagandvw EAletyne oto onueio M(4ovve, Snuge),
ue ¢ (0,2m).

B) ‘Ectw E(g), ne ¢e(0,m/2), eivar 1o eufadsév tov
TOLY®MVOU TOV OYNUOATICEL M €PATTOUEVN TNG TAQATAVW
éMherypne oto onuelo M(4ovve, Snue) ne tove GEovec
XX ot yy.

Na amodeiEete 611 E(g) > 20.

ZHTHMA 3o
A. 'Eotw f : R—>R ovvdptnon ovveyic oto R.
‘Eotw I : R>R n ovvdptnon ne

1
I(x)= j : [ (F(t))? - 2xt2f(t) + x°t*]dt, yia x eR.
No amodei€ete 6tL m ovvdptnon I mapovoidler ehdyLoto

1
0TO ONuelo X°=5j0 t2 f(t) dt

B. ‘Eotw n ovvdptnon f: (1, +0) >R, ue
f(x) = 2000 + In(x—1)

‘Eotw ¢ moayuatixdc ueyorvtepoc tov 2000.

‘Eotw 611 m evBela pe eElomom y=C xatr n yooguxiy
nopdotoon tne f téuvoviar oe dVo diagopeTind onuelo Tov
emimédov, ta A nou B.

TEAOX 2HY SEAIAAZ
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APXH 3H> >EAIAAX

No oamodetEete OTL Ol €EQANTOUEVES TNG  YOOUPLRNG
nopdotaonc tne f, ota A nau B, elvar vd0etec netay tovc.

ZHTHMA 4o

‘Eotw f,g : R—>R, eivar ovvaptioeic ovveyeic oto R
TETOLEC, WOTE VO LOYVEL

f(x)-g(x)=x-4, yio xeR.
‘Eotw 61L n gvbeia ue eElomon y=3x-7 eival aocvumtwtn

e yoaguric mapdotaonc tne f, nabdec X —>+o0.

o) No Boeite ta Sora : i) lim 9 HOLL
X—>+oo X
g(X) + 3X+ Nu2x

ii) Iim 5
X—>+o X f(X) -3x~+1

B) No amodeiEete StL 1 gvbelo pe eElowon y=2Xx-3 eival
QOVUTTMTN TNSG YOOQPLXNS Tapdotaong tTng g, »abg
X —>+00,

TEAOX 3HY EAIAAZ
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APXH 1H> >EAIAAX

FENIKES EEETASEIS 2001
AEYTEPA 21 MAIOY 2001
AESMH TIPQTH (1n)
EEETAZOMENO MAGHMA : MAOHMATIKA

ZHTHMA 1o
A.’Eotw derynatinog ywpog Q2 nat A €éva evOeEYOUEVO Tov. AV

A’ glval To avtiBeto evoeyouevo Tov A, va amodeiEeTe
oTL
P(A") =1-P(A)
B. Ailvetal to yoauuitrd ocvotnua
{ X-2y+3w - @=u
3x + y+ 2w + 4 = A
5 +4y+ o +99p =
omov %, A, ue R.
a. Av 10 ovotnua eival ovufifpaoctd, va amodeiEete 6TL
w+%-2A=0
B. Av (x, v, w, ¢) = (1, 2, 1, 1) eivor wia Avon ToOVv

OVOTNUATOC, Vo Poelte OAEC TIC AVOELS TOV.

ZHTHMA 20
A. Alvovtal oL gvBelec

€. aXx-y = 0 nav Ty x+ay=2, aeR.
o. No amodetEete OtL Yo T OLd@opec TLuéS Tov aeR, oL
gvOeiec €, OL€pyovtal amd otabBepd onueio A nal ot
gvBetec T, OL€pyovTal amd otabepd onueio B, Ta omola

®OL VO TEQOOOLOQIOETE.

TEAOX 1HY SEAIAAZ
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APXH 2H> >EAIAAX

B. Av M(x, y) elvoL To onueio tTounc TV €, %Al Ty VO
amooeiEete 0TI Yo Tic didgopec Tmég Tov aeR to M
®LVELTAL 0€ ®U®AO, TOV owoiov va Boeite tnv eElowon.

B. Ailvovtaol ta moAvaovvua
P(z) =z°- 2z + 2 »av Q(z) = z° + az” + Bz-2, émov a, fe R.

a. No Poeite tic pilec z4, z, Tov P(z) natr vo amodeiEete

Tl Z%Z + 2%2 =-27.

B. Av wa piCa tov mohvwvipov P(z) elvar nor oiCa tov

moAvwvinov Q (z), va TeoodL0QIOETE TIC TIUES TV O KoL .

ZHTHMA 3o
A. Eoto 1 ovvdotnon f(x) = x*Inx, x>0.

a. No amodetEete OtL vmdpyer €va wovo oOmueio Ing
vyoaLxne mapdotaong tne f, oto omolo M epamTouévn
elval TapdAAnAn otov dEova x’X.

B. Nao vmoloyicete to eupaddv TOovV YwWEiLOV TOV
meQLXAElETAL aTO TN yoa@Lxn mapdotaon tng f, tov
agova x'X ral tnv evbela x=Xx,), O6mov X, €lvar n O0€on

TOV TOMLXOV axpotTdtov Tne f.

B. ‘/Eotmw n ovvdotnon f: [a, B] >R, n omola elvar ovveynec oto
[a, B], mapaywylown oto (a, B) xot f(a)=2p, f(f)=2a.
a. Na oamodei€ete St n e€lomon f(x)=2x €yer pla
TovhayLotov piCa oto (a, B).

B. Noa amodeiEete 1L vrdpyovv &4, &, (a, B) TéTtoLa doTE

t'(81) (&) = 4.

TEAOX 2HY SEAIAAZ
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APXH 3H> >EAIAAX

ZHTHMA 4o
A.’Eotw n ovvdptnon

f(x) = x° - 3x*ovv2a +2x0vv>20+nu’2a, xR xat aeR.

No amodetEete OTL Yoo OTOLAONTOTE TIUWH TOV O 1
voagLxy mapdotaon tne £ €xer uovo éva onueto ®aumTNc,
To omoio Yo TIC OLAQOQEC TLUEC TOV O OVNREL OEF

TaQaPoly.

B. 'Eotw ovvdptnon f mapaywyiowun oto R pne £7(0) = 1

®noL TETOLO DOTE VO LOYVEL:
X -X ’
f(t)dt> xe ", yia ndbe xeR.
0

No Poeite v €Elowon TNSG €PATTOUEVNS TNG YOOUPLRNG
nopdotoaong tne f oto onueto A(0,£(0)).

TEAOX 3HY EAIAAZ
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