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TAZH: I TENIKOY AYKEIOY

IMTPOXANATOAIZMOX: OETIKQN XIIOYAQN / YAQN

OIKONOMIAY, & MAHPO®OPIKHE

MAGHMA: MAGOGHMATIKA g

Awapkewa E€étaonc: 3

Hpepopnvio: IMépmtn 7 Iavoz@ﬂlw

Al.

A2.

A3.

OEMA A @

AHANTI\@:

BAéne amodeiEn oyoiucov Bipiio Z §
a) BA\éne opiopd oyoikon B%ﬁo@

B) BAéme opiopd oyort

1
a) — AdBog. To G@(@%& (x))=x,xeA.
B) — Adboc. To @ ivat %m f(x)=0.

X—>X

TA OEMATA ITPOOPIZONTAI I'TA AITIOKAEIXTIKH XPHXH THE ®PONTIETHPIAKHE MONAAAX |  XIEAIAA:1AIIO 10




E AN AN A A O I

OMOZNONAIA

E

NUL1LXXIL1LNOGJLdO®

S [=]

NUMXMILAIVIVUMI

OMOZIIONAIA EKITATAEYTIKQN ®PONTIZTQN EAAAAOX (O.E.®.E.) - EHANAAHIITIKA ©EMATA

EITANAAHIITIKA OEMATA 2016

A’ ®AXH

Emes@om)

OEMA B

B1.

B2.

—

Eoto x,,x, € R pe x, <x,.

e Tote &rovpe dadoyIKa: \ g

3x, <3x, Kol x; <x,
e <e™ kot —x, > —x,’

—e™ > —¢™ (1) kot —x” +1>-x," +1 (2). &

[IpocOétovtag katd PEAN TIG OYECELS (1% 2) mpoKVTTEL:

M = x> e - x4 1.

Enmopévos f(x)> f(x,).

Apan f etvon yymoiong (peivouc@ R %
e Ilapatnpovue ot f(0)=—e° = -P1=0.

Apamn f €xel ToVAAIGTOV, @% x, =0

i 3
Av1| givon kot LovadTy Aot r@i a1 yvnoing edivovca.

e 'Etoiyw kéBe x > O% M
£(x) < £(0).0madf, /(%) £0.)
Evd 10 k60e x < vé&%() > 1(0),omote f(x)>0.

To mpdonuo g freaivetol Kol 6TOV TAPAKATO TIVOKOL:

H ocvvaptnon f(x)=—-e" —x’ +1 éye1l nedio opiopod 1o R. %75

Emeon n f elvor ovveyng oto R, yiati mpoépyetal amd mpagelg Pe GuveyElg

vvaprﬁcatg, elvar ko cvveyng oto x, =0.

Onote 1oyt ling f(x)=7(0)=0.

f(x)_l=1_ 1 .
f(x) f(x)

[a x#0 &ovpe:
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; E@B@O(a)
A" DAXH
/M)

['a x>0, hmf( )_1=lim[1— ! }=+oo. @
N TO I TS ¢

Ovtog, 010 Bl gpdtnpa amodeiape, 6t yo kG0e x >0 1oyvel /' (x) <0, omote

B3.

1

lim =—0.
S 7
N (R :§<

['o x <0, lim
S(x)

=0 f()

Ovimg, 010 B1 gpdmua arodei&ape, OTL yio Kd@?@() woydel f(x)>0, omote

1
lim =4

S f (x ) 1 %7

Emopévog, dev vdpyet 1o lim———

x—0

a) Enednq n f elvan yvncsw)g 01)0 0 R, givor kou 1-1, emopévmg
OVTIGTPEPETAL.
To nedio opropod mg (1 0 tval To GUVOAO TGV TG f .
H f stvar ocvveyng kai yv eOivovca oto R. 'Et61, 10 oOvoro
TILOV NG, Eivon TO (x), hm f (x))=(—0,40)=R.
[oyvouv:

X—>+0

-Ewdwd @’x = e' =+,
00 U—>+00
3

®éo u=3x, 0mMOTE AV X —> +00 TOTE U —> +00.
li

e lim f (x)@g e3+l

+1)= lim (—x )=—oo.

xR X—>+00

o@}@f(x)= lim (—eﬁ’C X +1)=+oo.

X—>—0

E18u<a lim ¢* = lim ¢" =0
X—>—00 U—>—0
\S? Ofoape u=3x omdTE AV X > —0 TOTE U —> —0,
& EVOD hm -X +1)—hm(—x )—+oo.

X—>— ED X—>—0

) chvovv LGOSDvaua

—e *_x3-2015 -x*-2015

=loe? T o ¥ -2015=0
<:>—e3x—x3+1:2016<:>f(x):2016.
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Oélovpe, Aourov, va Oct&ovpe 0T, M eficmon  f x2016 £xel
povadikn pia x, € R. Ouwg n f eivor cvveyng o V‘ KOl 1 T
2016 f(R)=R. \?

Apan e&iomon f(x)=2016, &gl o, TovAdyoToV, Pikal x, € R .
Avtn glvar povadikn, kabdgn f etvan yvnoimg ¢oivevca 6to R .
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NUL1LXXIL1LNOGJLdO®

e 4 g (x)=x""+(Inx+ 2)3

o 4 gl (x)= eln(x}eé) +(Inx+ 2)3
PN e3g(x) +g3 X) — elnx3+lneé +(1nx+2)3

B4. Ioydovv ot icodvvapisg: %

e [ v edpeon ¢ avticTpo c @ovug ¥ = g(x) Ka1 AOvouEe mg
TPOG X . @ %
‘Exovpe Aoutdv 1codvvapa: &
g(x)=y<:>y=1nx+2,@, K@@Eg nx+2 € R.,yio kabe x>0.
;R § ‘ -1 -2
mote [ (y)=e"", yeRr
% kot étol [ (x)=e"", xeR.

108 O,z} EYOVLLE 1GOSVVANLL:
AL 2
& (%xf(x) =1-ovvix—x’

9% +2xf(X)+x* =nu’x

(x)+x)" =nu’x (.

Q(@)swpoﬁus ™ ovvdpton A(x) = f(x)+x,x e [O,g}.

H oyéon (1) woodvvapa ypagetatl A (x) =nu’x (2) kot woyvet yio kaoe

xe{o,z]
2
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E | EQ@B@O(&)
A" ®AXH
INOGdO® m

H e&iowon A(x) =0 ot0 {0,%} YPAPETOL LGOSV Q

) <%7<
h(x)=0= P (x) =0onu’x=0=nux=0=x=0.

Enopévac, n e€iomon A(x) =0 &yel 610 [O,%} povadwkn ptga v x=0.

H & ot0 (0,%} elvar ocvveyng, og dBpocpa cuveyd 1 d0ev unoeviletal ¢’
avto. Apa, 610 (0,5} n A dwtnpet ot00epod n@;/é%uo.
1 = o 1
Opoc h| Z |= 7| Z +£=———+—=—>O£A\\7
ug(6Jf(6J62662@
2uvenmg Yo Kaoe x € (0,%} Lo VOVV @0 Ko 7ux > 0.
)
L
0,=

Onote M oyéon (2) yivetor 1l6odvva N wodvvapo f(x)+x =nux
X

Evtéhel deiCope 011, f(x) = %x é’ :
2 2
2. éL\\y §

0
Kol TEMKA f(x)=nux—x,x e (0, woyvel f(0)=nu0-0=0.

@ o x>0, grovpe lim g(x) = lim(/(x)+1) = £(0)+1=1 (2).

Q ‘Exovpe dei&eroto I'l, 6T f givar cuveyng oto 0, omdte lirg f(x)=f(0)=0.

-['a x <0, &ovpe lil?_ g(x)= 1i1})1_ [M—l} =x-1 (3).
X X X
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Av Bécovpe u = kx, T0Te limu = lim (xx)=0.

x—>0" x—0" é
Eror, fim 25 g fim ) _ i B e %7

=x-1=x
x—0" X x—0" KX u—>0
Eniong g(0)=f(0)+1=1 (4).
H oyéon (1) Loyo tov oyéoemv (2), (3) kot (4) yivetal 1o ua:
l=xk—-1=1.0mote kx—1=1 Ko apa x=2.

I'3. Twx=2n g yivetou:

O
f(x)+1, xe{O,%} &

nu2x

—-L  x<0 %%

H g eivon optopévn kat cuveyng cr@ g
ﬂ'
o) Fg
. (_zj_”““ 2)} 1 @
g 5 )~

g(x)=

7
2

o 2(0)=1 @
Apag(—%)-g(ok@

"Etot amd 10 680’)pﬁ®olzan\b§ n e&iomon g(x)=0, éxet pia, TOLVAGYIGTOV,
pila 61O Sder@ (—%, Oj .

_np(HAr) | npdn
-2 2

4. TIlopot ot g(-27) ~1=0-1=-1. Eztiong and

N

Tioyvel g(-27)= g(—%j eVl 27 # —%.

@Zcrs M g dev eivar 1-1.

2 ‘Evag  0g0TEpog TPOMOG OTNV  TAEPIATMOGY 7OV OEV  UTOPOVUE VO
voloyicovpe 0V0 iceg TIPEG, €iTe 6TOV 1010 KLAOO, £iTE G OLAPOPETIKOVG
KAGOO0VC.
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; E@B@O(a)
A" DAXH
/M)

9

[Hapatnpovue Z = Zj+l= £—£+1=2—£.
pATNPOVLL g(zj f[z S~ > %

Oa dei&ovpe OTLVIAPYEL Eva x, € (—0,0), hoTe g(x,) =2 —%.

‘Exovpe lim g(x) == lim (M—lJ =0-1=-1, ywri lirg =0.
X——0 X—>—0 X X

Amodeiln: @
|m,t2x| <le |np2x|- 1 < l‘ &
x| |x
x| (1] [ _me2s |1 Ly
x x x x x @

Opog lim L 0, omoTE, AMS KPITHPLO na@ﬁ lim 28 2 _ 0.
X—>—o ¥ —

Ioyoel lim g(x) = lim (nu_Zx

x—=0" x—0" X

e lim A(x)= lim

X—>—0 X—>—0
Apo vapyet Evog Tpo

wodovapa: A (a) <

e lim AGY=lim| g()-2=") | = lim| 2 10 F 2o E 14 F sy
0 2 2 2 2

\ 0~ x—>0" X
Apo vrap g TPAYLOTIKOS aptOpds S <0 ,xovid oto 0, doTe va 16y0eL
16000va,
& T T
A(ﬂ@\ 0 g(ﬂ)—@—;) >0 g(f)> 2—5-

@mg gla)<?2 —% < g(p) xoin g eival cuveyng c6To [a,ﬂ] c (—0,0) . Amo

%mpnuu EVOLLPLECOV TILMOV VITAPYEL £va TOVAGIGTOV X, € (a, ) dpa kot 6To (—0,0)

Q@

wote g(x,)=2 —%. Evtérel g(x,) = g(%) eV, X, € (—0,0) Kdl% € (0,4). Apa

X, ;t%. Ondten g dev eivan 1-1.
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; E@B@O(a)
A" DAXH
/M)

Al.

9

2

f(x)=ex+x?,xeR.

2 q
H ocuvapmon f sivan mapayoyioyn pe f'(x)=(e*) + 5 +x,xeR.

OEMA A %7%

‘Eoto x,,x, € R, ue x, <x,, TOTE IoYVEL e" <e™.

A2.

A3.

<

i ¢~ g(xo>_1 glx, +vh)—g(x) 1 . g(%+vh)-g(x) _1
@ X=X, X=X, h—0 vh vy h-0 h Vv

Me npdcheon katd péAN, mpokdmtel: e +x, <e® @Snka&'] f'(x) < f'(x,).
Enopévagn f~ elvar yynoiog avéovaca.

H /' eivor cuveyng kat yvnoimg avéovc Q?g% oUVOLO TILAV NG glval:
£ (o0, 420)) = lim £, hmf(x)) ( ? )=R.

Ovtwg, lim f'(x)= lim (e +x —o0 %@1 limel =0 Ko lim x =—
X—>—00 X—>—0 X X—>—0

Ovtag, lim f(x)= lim (ex+x - ar@e +oo KOt lim x = 400 .
X—>+00 X—>+0

X—>+o0 @

To 0e f'(R)=R, Gpa, vapyst évgg T xtcsrov p € Rtétolog wote f'(p)=0.

O p &ivor povadkog, oot tv cimg avgovoa.
Tehkd, n e&icmon f'(x) €l ¢ o paypotikn piCo p .

[a x # p, Exovpe: @t @

j L0210 LR L@ 1) | S-S _

= f'(p) +f”(p w e’ +1=¢” +1, 10T 1 [ elvar 500 QOPES TaPAY®YIoIUN e
f'(x)=e"+ R.

o) &%@W llmg(x°+Vh)_g(x°)—v veN kot vzl.

h—0 h
pKSl vo SSLF;ODHS otL Dnapxal TO OplO lim M

X—X,

Ofoaue x,+vh=x S x—x,=vh < h=
\%

Av x > x, 101€ h—>0.
Emopévac, g'(x,)=1.

Ko etvot ico pe 1.

—v=l1
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B)  Hepantopévn mg C, oto onpeio mg 4 (0, 1(0)) éxst g @n:
y=f0)=f'(0)(x-0)= y-l=x y=x+1.

H epantopévn g C, oto onpeio mg B(x,.g(x,)) £xet e&iowon:
y=8(x)=g'(x)x—x) & y—x,-1=1(x-x)) < )
[Tpo@avdg o1 dV0 EPATTOUEVEG GUUTITTOVV. <\ ;

A4. H ovvaptmon g sivor tapayoyiciun 6to x, pe g'g 1.
H cvvéapton f eivar mapayoyiown oto g(x,) =4%,+1, ue

gl = +D)=e" +x,+1.
H fog eivon mapoymyiown oto x,, pe: (fo N =1"(g(x,)Ng'(x,)=e"" +x,+1.
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