MNaAadtepa BEpaTa EMAVAANTITIKWY

OEMA A 20|¢4
‘Eotw n mapaywyioiyn ouvaprnon
AR, A=(0 4m)

pe oovoho tipwv f(A)=R, tétoia, woTe

f
e . (fz{x}-?_f{x]+3}=x, yia kaBe X €(0, +o)

A1. Na amobeiiete 611 n ouvaprnon f avnotpégerar (povabeg 4) ka1 va Bpeite
v aviioTpogn guvapinan 7 g f (povadeg 3)

Movabeg 7
MNa ra epwripata A2 kan A3, Siveral o7

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

A2, Na peAeTOETE TR guvVapTnan = we¢ mMpog Tnv KuptdtnTa. (povadeg 3)
Itn ouvexea, va Bpeite To epfaddv Tou ywpiou Tou MEPIKAEIETAI amo TN
ypagikf Tapdotacn g guvaptnong 7, TV e@anTopévn TNG YPAPIKAG
mapdorTacns TNg = aro onueio mouw auth Tépvel Tov dfova y'}r, Kan Tnv

evBeia X=1 (povadec 6)
Movabeg 9

A3. Nao kaf: xeR Bewpolipe Ta onueia h{x, f“{x}]‘ E(f‘HxL :-:} TWV

YpaQIKWY MapaogTaoewy TwY guvapThoewy =" kar f avriotoixa.

i) Na amobeifete om, yia kdBe X e R, T0 YIVOUEVO TWV OUVTEAECTWV
Sie0Buvans Twy EQATTOPEVWY TWV Yypagkwyv TapacTddewv Twy

ouvapticewyv ' kai f ora onuela A xar B avriotoixa, eivan igo
HE 1 (povadeg 3)

i) Na Bpeite yia moia iy Tou x€R n améoraon Twv onueiwv A, B
yiveTal eAayioTn, Kal va Bpeite TNV eAdyioTn améoraon Tous.

(povadecg 6)

Movabec 9



OEMAT 2019

‘Eotm n ovveyng ovvaptnon f:R-=R, yia tyv omola woyier:

xf(x)+1=e*, yia ndbe xe R.

e -1
I'l. Na amodeiCete 611 f(x)=9 x
1 ., x=0

x =0

Movddeg 6

I'2. Na amodeiEete 611 opitetarl n avilotoogn ovvdotnon £ nat
va feeite To medio opLopov e
Movddeg 6

I'3. Na Peeite v eElowon NG EQARTOUEVNC TNS YOOUQPLRNC
napdotaons e f oto onueio A(O,f((])}. 21N CUVEYLELA, AV
glval yvooto ott n f elvar xvpti, va amodeiete OTL 1)
eElomon

2f(x)=x+2, xR
£YEL anE P pia Aon.
Movddecg 8

I'4. Na poeite 1o lim [x(/nx)/n(f(x))]

x—0

Movadeg 5
OEMA 3° 2009
Alvetal 1 ovvdptnon
fix) = In[(A+1)x%+x+1] — In(x+2), x > -1
Omov A EVUC TOAYUATIROC a.plBpog ne A=-1

A. Na mpoodiopioete v TN TOV A, OOTE VO UTAQYEL TO

6oto lim f(x) oL va elval mpaypatizog aptOpoc.
X =400

Movddeg 5
B. Eoto 6t h = -1
a. No pehemiioete wg mEOS TN pnovotovia T ovvdpinon f
nal va Poeite To OUVOLO TGV TNC.

Movadeg 10

B. No Poelte TIC ACVUTTOTES TS YOUPLIXNS TAQATTAONS TS
ovvaptnong f

Movddeg 6
v. No anode(fete 611 1 eEiomon f(x) + a’ = 0 éxer
wovadixy Avon yie rabe mopaypoatine apltbfpud o pe

azl0
Movadadec 4



OGEMAT 20ll

Evo #2vnté M #iveitol #atd pijrog Tng 2oapmving y=x, x=0.
‘Evac mapatnontic Potozetar oty Oéon II(0,1) evog
cvoTiuatog ouvietaynévov OXy znal moapatnEel To ®LvNTo
amo Ty aey O, 0mwe QaiveTal 0TO TAQURATM TYNUC.

y=v¥

11(0,1

-

(@] X

AtveTal 01TL 0 pVOPOGC peETAPOANS TS TETUNUEVNS TOV %LV TOU
yia ®a0e yooviry oty t, t=0 eivar x'(t)=16m/min

I'l.

I2.

I'3.

I'4.

Na amodeiEete oTL 1) TETUNUEVY) TOV RIVNTOU, Yot ®AOE Yoo VLXY)
oty t, t=0 dlvetal amd Tov TUNO!
x(t)=16t
Movadeg 5

Na amodelEete 0TL TO oNpelo T™E RAUTUANS HEYOL TO omolo O
TOQATNONTIHS €XEL OTLTIXY EMOQY LLE TO XLVNTO elval 10 A(4,2)
O, OTN) OUVEYELD, VO VTOAOYIOETE OO0 YOOVO OLCEREl 1)
OTTLRY) ETTAQY).

Movddec 6

Na wvmoloyioete to epfadov 10U Ywelov L mov
drayodgel n ortiry artivae I[IM tov mapatnent) amo 10
onueto O uéyotL To onueto A.

Movadec 6

No amodelEete 0TI VTAQYEL KOOVIRY OTLYIY t)e (D,i), ROTA TNV

omoia. M amodotaon d=(ITM) tov moQathENT| GXG TO %LVNTO
YIvETAL EAAYLOTY).
Movddec 8

Na Bewonoete 611 10 #1vntd M 2oL o mapatnentic II eivar
oONUEla TOV CVOTNUATOS ovvieTaYuEvoy OXy.



OEMA A  201)
Atvetar n ovvaptnon f: R—R, n omolo eivar 3 @opég
TaQaymylon ®ot TEToLd, WOTE:

i) lim @ = 14£(0)

x—0
ii) £7(0) < f(1)-f(0) =au
iii) f'(x)20 yio #d0e xe R

Al. Na Peeite v €Elomon NS EQATTOUEVIS TNS YOOPLRNS
napdotaons g ouvvaptnong f oto onpeio ng pe
TETUNUEVY X=0.

Movadeg 3

A2. Na amodeiEete 611 | ovvdoptnon f elval xvoti oto R.
Movadeg 5

Av emmhéov g(x)=f(x)—x, xe R, td1e:

A3. Na amodeiete 6TL 1) g Tapovoldlel ohlrd ehdyLOTO %Ol

va foelte To lim L
x—0 Xg(x)

Movadecg 6

2
A4. Noa amodeiete 611 If(x]dx >2
0

®EMA 2° 200+

AlvetaL  cvvdpnon

nu3x
X

x <0

f(x)=

x? +ax +Boovx, x20.

a. No amoderybel ot lim f(x)=3.
x—=0"

Movdadeg 8

B. Av f{%}zn ®ot 1 ovvaptnon f elvalr ovveyic oto onpeio

Xo=0, vao amodelybel otLa = = 3.
Movadeg 9

T
Y. Ava=f=3, va vmohoyio0Oel To ohoxijompa I f(x)dx .
0

Movadeg 8



®EMA 4° Zoo9

Alvetal pa ovvaptnon f: [I],l]—} R 1 omoia eivar 600 @opég
TAQCUYOYIoL Aal 1Ravorolel TIZ ouvOgxeg
f"(x)—4f'(x)+4f(x)=kxe’™, 0<x<2

-
e’

£'(0)=2£(0), £'(2)=216(2)+12¢* f(1)

omow k évac mpaypatirog apibpoc.

a. No amodeifete 11 ) ovvdpTnon
s f(x)-2f
o(x) = 3x - (X) R (x) o D<x<2
¢

iravorolel Tig vroBéoeic tov Bewpipatog Tov Rolle
ato dwaoTyna [0,2].

Movideg 4
B. Na amodelSete ot vadpyer £€(0,2) tétolo, OoTE v
LOYUE
£'()+4£(5) = 6 § e™ + 41'(5)
Movidec 6

¥ Noa amode(Sete 611 k = 6 ®ar 611 toyvel g(x) = 0 ya
wabe xe [0,2].
Movideg 6

” -~ 3 .I
0. Na amodeifete 6 f(x)=x"e"*, 0<x<2

Movidec 5

E. Na vnoloy(0ETE TO OAOHANDWNQ

[} s

2
X

Movibeg 4



@EMAT 2010
Atvetal 1) ovvdaptnon f(x) = (x-2)lnx + x - 3, x > 0

I'l.

I'2.

I'3.

I'4.

Na foeite TIC COVUTTOTES TNE YOUPLRNE MUQAOTAONS TNG
ovvaptnong f

Movddec 5

Na amodelEete 611 1) ovvdptnon f elval yvnoiwg @bivovoa oto
drdomua (0,1] zat yvnoiowg avEovoa oto didotnua [1, +°)

Movddecg 5

Na amodeiEete 611 1 eElowon f(x) = 0 €xer dvo arppug
Betinéc piCec.

Movddec 6

AV X1, X, elvar oL ptlec Tov gpoTinatog I'3 pe x; < X1, v
AmOOElEeETE OTL VAEYEL novadinde apbude Ee(x,, x,) Té€TOL0C,
Gote  E-1(8) - f(8) = 0

RAL OTL 1 EQARTOUEVY TNG YOOUQLXRNG TaAQGoTaAoOnS NG
ovvaptnong f oto onueio M(ﬁ,f(é}) OLEQYETUL ARG TNV

ey TOV aEovmv.

Movddeg 9

GEMA A 20|4

A1,

A2,

A3.

‘Eotw pia guvaprnon f mapaywyioiun oe éva Sidomnpa (o, B), pe
efaipeon iowg éva onueio X, oto omoio, 6pwg, n f eival ocuveyhic. Av n
f'(x) diatnpei mpoonuo oto (a, X,)U(X,, B). T6Te va amodeifeTe 6T TO
f(x,) Oev glval Tomkd akpdtato kar n f eivar yvnoiwg povétovn ato

(a. B)

Movadeg 7

Na diaTuTmwoeTte To Bewpnua Tou Bolzano.

Movadeg 4

‘Eotw pia cuvaptnon f opiopévn oe éva didotnua A. Ti ovopdfoupe
apxikfy cuvdptnon fj mapayouca Tng f oto A;

Movadeg 4



OEMA 3o Q003
Alvetalr n ovvaptnon f(x)=x"-2Inx, x>0,
a. Na anmodeiete 11 toyver: f(x)=1 yia #dBe x>0.
Movddec 6

B. Noa Poeite TIC AOUUTTMTES TNC YOUPLRNS MOQATTAONS TNG
ovvdptnong f.

Movaddeg 6
v. Eotw n ovvdptnon
[ Inx
— x>0
f(x)
g(x) =1
k x=0

i. Na poeite Tqv Tinf tov k €toL ddote 1 g va eival
ouvveyNc.

Movddec 6
ii. Av k:—%, 16Te vo amodeiete o1l 1 g €yl pia,

tovhdyLtotov, pila oto drdaotyua (0, e).

Movadeg 7

O@EMA 40 200G
Alvetal y ovvapotnon f(x) = x/n(x+1)—(x+1)/nx pe x>0.

- &+ rd 1
a. i. Noa amodeiEete 611z In(x+1)-/mx<= , x>0.
X

ii. No amode(Eete 611 1 f elvar yvnoiwg @bivovoa oto
dtaotnua (0,+0).
Movadadeg 12

B. Naoa vmohoyloete to lim xﬁn(1+l).
x—»+o X

Movadec 5

¥. Na amodeiEete 611 vadoyel povadirndg apBpudc ae(0,+wx)

a+ 1

tétoroc Wwote (a+1)* = a®" .
Movadec 8



®EMA 4° 2005

Atvetar n ovveyng ovvaptnon f: R—>R, yia tnv omoia 1oyvel

lim £ =X _ 5005,
x—0 X-
a. Na deiete o110
i. f(0)=0
Movddec 4
ii. £7(0)=1.
Movadec 4
B. Na poeite to A € R €101, vyoTE! limx_jrl(f(x)): =3
=0 2x? +(f(x))
Movadeg 7

Y. Av egmmhéov mn [ elvar mapayoyliown pe  ovvey)
moapdymyo oto R znat f(x)>f(x) yia »dbe x € R,

va Oel(SeTe OTL

i. xf(x)>0 yia nabe x#0.
Movddec 6

i, [f(x)dx <f£(1).
Movadec 4

ao
OEMA 20 Jo004
Oewpovpne ™ ovvdaptnon f: R— Rpe f(x) = 2" + m™ - 4 - 5%,
omov melR, m > 0.
a. Na Poeite tov m wote f(x) 2 0 yia #dbe x € R.

Movadeg 13
B. Av m = 10, va vrohoyioOel to epfaddv tov yweiov mov

meQLrAElETAL amd TN yoo@uxry mwapdotaon tng f, Tov
GEova XX ®al Tic evlelec x = 0 oL x = 1.

Movadeg 12



OEMA 30 2003
Alvetar ) ovvéptnon f(x) = VX +1-x .

a.

Na amodeiEete st lim f(x)=0 .

X+
Movddeg 5

Na feelte v 7mAdyia a0UpmTTOTN]  TNS  YOOUQ@LRNG
napdotaonc g f, 6tav 1o X 1elveL 0tO0 — 0.

Movadeg 6
Na amodeiEete 011 f'(x)««.}x2+1 +f(x) =0
Movddec 6
1 1
Na amodeiete dTL —dx = In[v2+1
'[“ VX +1 ( )
Movddec 8

OEMA 40 2003
Ailvetar pae ovvdaptnon f optopnévn oto IR pe ovveyn modty
TOUQAYMYO, YLO TNV OMOLM LOYXVOUY Ol OYECELS:

a.

f(x) = —f(2-x) »at f(x) # 0 yia #66e x € IR.

No amodeiEete 1L n f elvar yvnoiog povétovy .

Movddec 8
Noa amodeifete 611 1 eElowon f(x) = 0 €xer povaduixi
o(Ca.
Movddeg 8
f(x
‘Eotw n ovvdptnon g(X) = ( ) .
f(x)

Na oamodeiEete OTL 1 e@AmTONEVY) NS  YOUQLXENG
TAQAOTUONS TNE & OTO ONWUELO OTO OMOLO AVTY| TEUVEL TOV
dEova XX, oynuatilel pe avtév yovia 45°.

Movdideg 9



®EMA 20 doo2

et -1

ex+1

Alvetal n cuvdpinon f(}()= , XE IR.

a. No degifete o611 n f GVILOTPEQPETIOL KOl VX
Bpeite tnv aviliotpoen ocuvapinon £ .

Movadeg 10

B. Noa odegifegte o611 n eflowon £ 7P (x) = 0
Exel povadlkn pida To undév.

Movadeg 5

—1
Y. No umodoyloTel TO OAOKANPWUX I f (x)dx

Pl = R

Movadecg 10

@EMAA 2915
A1. 'Eotw pia ocuvdaptnon f opiopévn oe éva didotnpa A. Av n F eivar pia

mapayouoa e f oro A, 167¢ va amodeifete 611
e OAeg o1 ouvaptioeig 1tng popeng  G(x)=F(x)+c,celR eival
mapadyouvoec e f oro A, kai
e KGOt GAAn mapdyovuoca G e f oto A malpver Tn  popen
G(x)=F(x)+c,c e R.
Movabeg 7

A2. nNoéte pa ouvaprnon f:A > R Aéyerar ouvéaprnon 1-1;

Movadeg 4

A3. T161e n euBeia X=X, AELYETQI KATAKOPU®PN QOUPTITWTN TNG YPAQIKAG
mapaoTtaong piac ouvaptnonc f;

Movadeg 4



