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OEMA A
Al.  AmodeiEn oyolkov Bipiiov ceXt
A2, (a) Wevdng

(B) T'a v cvvdpt % ,emeon n ' ( ) 4x> givar yvnoiong avéovoa
oto R f Qwvou Kupt 610 R.
Evtovto % Sev efvan Betikn oto R apod £(0) =0
A3. To (y) 8@1 TO YEVOEC CLUTEPAGLLOL.
Ad. (a)& %)2@010 (V)Zwot6  (8) Zwotd  (g) Adbog

OEM

Bl vvéptnon eivor Tapoywyicyn 6to tedio optGov TG U

QQ £(x) = (2x+1) (x=2)—(2x +1)(x - ) 2(x-2)-(2x+1) 5

QY (x-2) (x-2)"  (x-2)

Apa f'(x) <0 og k6O éva amo to Staotpota A, =(-0,2) ,A, =(2,+w0)

Enopévocn f ywnoiog ebivovca ce kabéva amd to dtuotnpote avtd .

H f ovveyng kot yvnoing gdivovcsa 6to A, dpa 10 GHVOAO TIH®OV TNg gtvor :

F(A,)=(lim £(x), lim £(x))=(-=.2)

x—2 X—>—00
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x=2" X —2 x—2" X—2

oot
Cop2xHl (U O\%
| | ((2 1) j 5.(~0) bQ

apod lim (x—2)=0 kat x—2<0 yio0 x <2

x—2" RN

2x +1 2x _ &

e Ilim = lim 2 é\
x—>—0 x — 2 Xx—>—0 X

H f ovveyng xat yvnoimg @bivovso 610 A, Gpo T0-GOVOAO TIH®V TG £lvat:

(A2 =(lim £(x). im £(x)) = (2.40) &%Q
1
'(+00 = +00

S TN L ((2X+1)

x-2" x =2  x-2t N

apod lim (x—2)=0 kot x-

x—2"

C2x+1 . 2x )
e lim 5 = lim &
X—>+0 ¥ — xﬁ-%—O
QApOL f(A) = (—00,2) U(Z, +oo)
B2. Eneion to gvvora tnav eivar Eéva petald toug dpa n foelvar 1—1 emopuévmg
OVTIGTPE 1. To nedio opiopod g £ eivar To cvvoro Tudv g f dpa yio

K0 % ovpe
2x +1
(x)=y< 2:y<:>2x+1:yx—2y<:>2x—yx:—l—2y
@ "

<:>x(2—y):—1—2y<:>X:

R
Apo f‘l(x)z2X+1 X #2

x—2"

Yo X > 2

2y +1
y—2

Hoapatypnon: To epotnua avto uTopel vo oVvTUETWTLOTEL Koi ywpic T fonbeia
tov Bl ,amodeixviovtas én n £ eivar 1-1 - £(x,)=1(x,) < ...x, =X,) Kot va
Ppebei o tomog s avtiotpopns Advvovioag v eliowon f (X) =y ¢ mpog X

TaIPVOVTOS TOVS KOTOAANAOVS TEPLOPLGUODS VIO TO Y.
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=0l

X—2) (x—2) (X—Z)

B3. f”(x)=£( = 2J'=10(X_%)= 10 3 Q@
1 3 v
(X_2)3>0<:>(x—2) >0 x>2 O\
f"(x)<0<:>(xl_02)3<0<:>(x—2)3<0<:>x<2 %§

210 ddoTnUO (—00,2) n f koiAn eve oto didoTn} > OO) n f xopm.

f”(x) >0

Amo 10 B1. €ovpe 11mf m 1\§\§ +00 gmOpEVMG M gvbeio x =2

gtvan Katakodpven acvpunt®T) TG

lim f(x)=26pa n cvbeia y=2

X—>+0

—0) ka1 670 (+00)

Q

Amo 10 Bl. &ovpe lim f(x)

——

opllovtio acHumtotn e f Ko

H ypogu TG nap%&%
/\%
al
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=0l

B4. Ocwpovpe 1 cvvdptnon %
h(x)=f(x)-2 = h(x) =2 2 o h(x)= 52,”2Q
X — g

- X—2
Ioyvet h(x)>0 ya kafe x €[3,5] ko eivon coveyfig oto didotnua @vTd Gpo

10 {nroduevo pPadov stvar Q

E:ih(x)dx:jﬁ =|5In(x-2)]
Q«%

I’ (o) Hf(x)=0""= Lo etvon 500 (pof;%nap yoyiown oto R pe

A

OEMAT

[Tpopavmg f @98 X € R dpan f xvpt.

A-tpomog

‘Eocto M onueto g C; ,n e&icwon g epontopévng oto M

SIV(XL

v pia povo Aon Adym kvptdtntog g f.

f'(x,) =1 ke £(x,)—x,f"(x,)

Anhadn: £'(x,) =1 (1) ko £(x,) =%, (2)

H e&iowon (2) f(xo) =x, < o =x,, npopavig pila x,=1 n onoia

0

X=Xy )< y=1"(x,)x+1(X) =X, (X)
§&§(pov N y=x e&lvor n gpantopévn g f 1016 01 TOPOKATO EEIGMOOELS

etvar povadikn epdcsov 1 f kupty Koun y = X €ivai ) epantopévn .
kat f'(x,)=1<ha=1<a=¢

B-tpomog

H epantopévn g o€ kdBe onueio g Ba Ppioketor kbtm and TV Ypaeikn
napdotoon g f pe eaipeon to onpeio emapng Tovs.
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=0l

‘Eyovpe f(x)>x yu kébe x € R kot 1 166TNT0 IGYDEL HOVO Y101 TO GT|UE
emaeng X, =1 N
Oswpovue ™ ocvvdptnon ¢(x) = oX 1 —x,x ER yio mv onoi
(p(x) >0 yw K60e mpaypatikd aplBpd Kot TapaTnpoVUE -G
Snradn ¢(x)=oe(1)

Apa n ¢ napoucux@z»:l erdyloto ot Béomn x =1 &épwmywmﬂ cE

ovTo HE @ ( ):—a Ina—1 épa and Osmpn@
1

Anhady: —a'lno—1=0<Ina—1=
o

I'-tpoémog
Ene1on epdmtovtal vapyet Qﬂ@ (xo,f (XO)) WOoTE :

X

f(x,)=x, a*? =x, \ o0 =x, < o’ = ax,
- ‘
f’(xo)zl

A (1)

X1
ai\i%l (1) x,lna=1<a" =eceha=a

&xel mpoovn pila o = € Ko ENEWN 1 GLVAPTNON
povctdlel otn Béon x =e péyloto To undév n pila

m'(x) = 0l 1=0e=Sclox=c

i

X X

X X

Q
x>1
m( )>O<:>——1>O<:>—>1<:>x<e

x>1

m'(x )<0<:>——1<0<:> <lex>e
X X

Aniaodn n cvvdptnon m(x) EXEL LEYLOTN TIUN TNV m(e) =0
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(B) H g &0 gopéc mapayoyioiun oto (—1,+®) pe g'(x) :—@
X +1
g"(x)=- L o apom g koikn oo (—1,+0) ‘ 2

(X+1)

H e&iomon gpantopévne e g oto x =0 givor : Zg\‘%%g 0

g(0)=In1=0 ,g'(x) x+1

Apa n glowon gpantopévng givat n

rz. H h(x)=e¢"'—(x+1)In(x %@aywywmn o0 A=(-1+0) pe

h’(x): —ln(x+1) f(
A-tplémog
H g KoiAn emopév X S X kot m woémra oyvel ywu x=0 dpa
< x < f og x) g ) >0 dnAadn n h yvnoimg avovoa.
B-tpémoc %

) chu% 1 yla kKaBe x € RUE TNV LOOTNTA VA LOXVUEL Yy X =0
& > X Yo KaOe X € R pe v 16dtta va 1oyvet yo x =1
v

%}5 LInx <x—1 yta kaBe x >0 pe TNV LOOTNTA VA LOYXVEL YL X =1
‘ @ apo In(x +1) < xy0 ke x > —1 pe v 16dmTa va 1oyveL Yo x =0
Q pe Paon 1o tapondve In(x+1)<x <e* yuo kdbe x > -1
emopévaog f (x) - g(x) >0 dnAadn n h yvnoiog avéovca 6to
A= (—1,+oo)

Mo kéBe x >0 €yovpe:

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 6 ATIO 11




OMOZXIIONAIA EKITAIAEYTIKQN ®PONTIETQN EAAAAOX (O.E.®.E.) - ETANAAHIITIKA OEMATA

l - ' EITANAAHIITIKA OGEMATA 2019 E 3.MA300(a)

B" ®AXH

=0l
mic

et ! —(eX +1)ln(ex +1)+eX >e™ ™ —(ex+1)In(ex +1)+ex

<

e—1
I'3. Hetiowon x° + jx £(t%) dt —.[ g(t) dtsodvvapa yp@

0

X+ Ixf(tz)dtz g(t)dt<:>x3+@t dtzj In(t+1) dt
0
& x +x]f )dt 1¢>x<i£§%?t dt—1=0

e — (e +1)ln(e +1)+ex+1 e™ —e(ex+1)In(ex +1)+e’x %
e ) Q

hryvn.ov&ovoa
<:>h(e")>h(ex) & efsexoet >X<:>f

A10TL:

e—1

ejl ln t+1 dt = I @ t+1 t+l ln(t+1):| —I (t+1)%dt

0 0

:e—MH<é§§H:I
\z !
Q) a@s n ovvapmon k(x)=x’+ );J.f(t2 )dt —1 n omola givar cvveyhg oo
0
1
@; g moAvevupikh pe k(0)=-1<0 ko k(1)= If(tz)dt >0

@) °
Aot f(x)=e¢"">0 yuwo xPe x ER Gpa Ko f(xz) =e“'>0 onbre
jf )dt>0
Emopévag and Oedpnua Bolzano n e&icwon k(x) =0 &yel wa TovAdyioToV Ha
pio oto (0,1) Kol AOY® povoToviog k’( X)=3x+ j f dt >0 n pila

LLOVOOTKY].
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4. o' (t)=2<a(t)=2t+c ko enerdij a(0)=0 apa a(t)=2t

B'(t)=1<B(t)=t+c, ko enerdiy B(0)=3 dpa P(t)=t+3

To {ntovpevo guPaddv pe Bdon to oynua ivar

43 5 3 2 2 ) .
E:J.de{x_} _(t+3) (2t) 3 +6t+9 @

5, 2 ], 2 2 2 \
E(t):%(—?atz+6t+9),te[0,3] % W
To epPadod yiveton icd pe to undév otav: O\‘

E(t)zO@%(—3t2+6 < t=3,te[0,3]

N evvaloktikd: To epufadov yivsm@év otav a(t) = B(t) <t=3

Mo va Bpou LLE TO HEYIOTO:

E(t) —6t + 6t te@
E()>0<:> 6@ o t<lte(0,3)
E'(t)<0 +6<0<t>1,te(0,3)

Emop % ovikf otiyun t =1 to epPadd yivetar péylotod
P1|C

vyog ™ Swapopd B(t)—a(t)

Al. H e&iowon gpantopévng g f oto onpeio A(l,f (1)) elvat:

ery—f(1)=£(1)(x-1)

e

n: H ovvdpmon tov guPfadod Ba pmopovce vo. vITOAOYIoTEL
DVTOG T0 oynuo Tpoméllo pe peydan Paon to B(t) ,uikpn Pdon to (x(t)

H f mapaywyicyun oto R dpa ko cuveyng emopévag Ba eivar cuveyng oto x =1

apo O woyver: (1) =limf(x) = lim f(x)

x—1" x—1"
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Onote:

o
£(1)= lim f(x) = lim X% 2 mn1+mx

x—l1* x-I" x —] D.LH x-l

Epocov napaywyicyun oto R 1ote 1oydet :

)= B lmﬁ%\

Onodte:

@%

f(l)—hm (X f( —X+l I Inx +1-1PW ]

2
INa ;< 1: N@ (X))

xl xgzuq)_i

(x)=¢
:f'(x>=g§ > :f(><1+f( )=1(x)=F'(x) ==

Epoc 0 Ao tiuev g f elvar o (0 +oo)
@m(x)(lnxﬂ)(xl)xmx1nx+x11nxx+1>0

(x=1)° (x=1)’ (x=1)°

‘ @xf)m Inx <x—1 v k&Be x >0 Ko M wWOTNTO W6YXLEL POVO Yoo X =1 Gpa yo

KkiPe x >1 oyder: Inx<x-1< Inx—-x+1<0

f'(x) >0 yw kéBe X € R apa n f eivar yvnoiog avéovoa oto A = R.
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A2. ’Eoto ¢(x)=2xInx-x*+1, x>1

v k@B x >1 Kou emewdn n @ ovveyng oto x=1 dpa n @

pbivovsa 610 [1,+0) dpayr x 21=> ¢(x)<0. Q
1 ) 2 \
——1|(x-1) —2(x—1)(lnx—x+l)% 2 _
X>1:fu(x):_(x Ax 1)’ —2x(Inx—x+1)

Q (X_1)3 )
x?—2xInx -1 X +2xlnx+1<ﬁ(> :gﬁ

x(x—l)3 <§
) ‘% (x)

x<1: f”

H f xvpt o70 %@Xtm oT0 [1 +oo

A3. 2019 € (% =>wmapyet Xy € R:f(xy) = 2019 1o x, givor povadikd dwot n f

elva av&ovoa.
&Kaewrmvwg x =X, om oxéon 0<g(x)< (f(x)—2019)2
\@)pom')msu g(xo) =0 apa n ypaeikn Tapdotacn TG g TEUVEL Tov dEova x'X
Q 61O oMuEio M(XO,O), eniong g(x)Zg(xO) v kdBe X € R dpa otn 0éom
X =X, N g &gl eMdyioto omdte omd Bedpnuo Fermat: g'(x,)=0
H &&iowom epamtopévng g g oto onueio M given 1 y=0 dpa o x'x

gpantetar oy C,
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=0l
mic

!f(t 7 ~dt jzf" ([tf ] j dtJ
=2(f'(1)—f(1)+£(0)) =2 (0)-1 \§
<

v
£(x
() P00 =y o f(fx L %@

O

A4 Béto x° =t snouévcog 2xdx =dt Gpo %
1 2 Q
\

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 11 AIIO 11




	Ημερομηνία: Σάββατο 11 Μαΐου 2019
	Διάρκεια Εξέτασης: 3 ώρες
	ΘΕΜΑ Α

