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EKOQNHXEIX g v

OEMA A @

Al.

A2,

A3.

A4.

@

No amodeilete Ot1, av po cuvaptnon f sival mogoy un oe éva onueio xo, TOTE
elvar ko cuveyng oto onueio ovTo.

Movadeg 7
OewpnoTE TOV TAPUKATO IGYVPIGUS:

«Kabe cuvapmon f:R—> R mov sivor1-17 gival kot yvnoing povotovn.»

o. Noa yopaxtnpicete tov mapamrd. oud, ypapovtog 6to TeTPdold Gog To
ypaupa A, av givat aAndng , N to ypauua P, av eivar yevdng. (Lovada 1)

B. Na a1T0AoyNGETE TNV ATTAVTIOT GOG GTO € . (povadec 3)

Movaoeg 4

0 LLOC 0

Npotikod Aoyiopov.
Movaoeg 4

Na. yopoxtypioete Ti¢ Tpo d@ oV axo/lovlzz V, YPOQPOVTAS 0TO TETPAOIO GOG, OITA,
OTO YPOLUO, TTOV OVTICTOK(EL 06 K o, ) AECn XwaTd, av n mpotoon eivol

owaoty, § Adfog, ov n

a) X R &xel pia povo Béom oAkov peyictov.
B) o\ covapon f o€ éva dtlotuo A , 1 omoio givan
) ‘&)Y>0 vy kGbe x € A.

v) 0.

0) glval avTioTpEYLUn GLVAPTNOT, TOTE OL YPuPIKES Tapaotdoel; C Kot
_ TOWOLVOPTACE®V [ Kol f  ovTioTOol(o €IVl GUUUETPIKES MG TPOS TNV

y=X.
€) 10e katakopven svbeia €yel To TOAD €va KOS onueio pe TN YPOOIKN

dotoon pog cvuvaptnong f .
Movadeg 10

B

Atvetar ) cuvaptnon f(x) =x —iz, xeR-{0}.
X

B1.

No peretnoete ™ cuvapTnon f ®¢ TPOS TN LOVOTOVIO. KOt TO TOTIKG 0KPOTATO,
Movadec 8



B2. Noa peletnoete ) cuvaptnon f O¢ TPOS TNV KLPTOTNTO Kot TO GNUEIN KAUTNG.
Movaoeg 4

B3. Nao Bpeite TIc 0GVUTTOTES TG YPUPIKNG TAPAGTUCNS TNG GLVAPTNONG
ovaoeg 6

B4. Mze Bdon TiC 0mavTNOEL GOGC OTO TOPUTAVED EPOTHUATO, VO 0@ ™ YPOQIKN

TOPAGTAGT TNG GVVAPTNONG f-
(H ypo@un Topaotact vo 6)ed106TEL BE GTUAG pe peravi ;l\go 0% ofnvel.)
: Movaoeg 7

Nuata. Me 10 éva and avtd,

OEMAT

‘Exovpe éva oOppo pikovg 8 m, 1o omoio kOBovpe
UAKOLG X M, KATAOKEVALOVILE TETPAYMVO KAl LE TO AAAO
I'l. No amnodeitete 611 T0 GOpocHA TOV EUPAODY TOV dVO GYNUATOV GE TETPOYDOVIKG

HETPO, GLVOPTNGEL TOV X, givot
(T+4)x* -6
167

E(x) =
Movadec 5

I'2. No amodeilete 611 10 d@pow&a Badd v-000 GYNUATOV eAayloTOTTOELTAL,

OTaV 1 TAELPE TOV TETPAYDVO VTOL LE TN TPO TOL KOKAOV.

Movaodeg 10
UEVAG LOVO ZPOTOG 1€ TOV 0To10 pmopel va Komel To cupua

¢ , g , 2
TV gLfa TOV OVO CYNUATOV VO IGOVTAL e S m”.
Movaodeg 10

I'3.  No amodsifete 6TL VAP,
pnkovg 8§ m, ®ote 10 GOP

OEMA A @7

20" —x*, xeR pe a>1.

G

Atveton n cvvd;ﬁ&
Al.  No omddsiéete 0T Yo KAOe Tun oV @ > 1 1 YpAPIKN TOPAGTACT) TG GVVAPTNONG f
Exet £Va OMUEL0 KOUTNG.
Movadeg 3
deilete 0Tl vmApyovv povadikd x,,x, € R pe x; < xp, ol MOTE M
on f va mapovctdlel Tomkd HEYIGTO GTO X| KOl TOTIKO EAGYIGTO GTO X).

Movaoeg 7
o amodeilete 6TL M e€lomwon f(x) =f(1) eivar addvatn oto (@, X>2).
Movaodeg 6
Ad4. Av a=2 va amodsifete OTL :
3
If(x)x/x T2 dx > -2,
0 15
Movadec 9
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ATIANTHEEIZ &;
OEMA A @

Al.  Ocsopia, oel. 99 oyoiikov Piiiov.

A2. a. AdBoc.

x’
B. ATy mopddstypo m GDVdenGn@]
x 9

yvnoing povotovn. @
A3.  Oczopia, oel. 216 oyolkoD B% :

Ad. a. Adbog, B. Adbog, Zo)csté, § WoTO
®OEMA B @

Bl. T xébex € R ~{0}, L
J'(x) (x@%"{z
(22w

L8 }33=(x+2)'(x23—2x+4)
X X
+4=(x*-2x+D+3=(x-1)>+3>0
=0 x+2=0x=-2
x+2
x3

>0 (x+2)-x" >0

**2 ) (x+2)x° <0

x3
[Ipoxbdmtet 0 endpeVOg TivaKog HETAPOADV:

etvar 1-1, adAd Oy

€. 2M0TO



X |-00 ) 0 + 00
x+2 - O+

+
X’ - - O 4
] + ¢ - E)
f 7 T.U N /%;\%’Q
Eropévocn N
o  Eivayvoiog atovon ot Kadéva amd T SIoTipaTo (o, —2] kat (0, +oo).

e FEival yvnoiog ebivovoa cto ddotnpa [42, 0):
e ’'Eyxet tomko péyioto ot Béon xp = -2, v f(=2)=-2 _% =_3.

B2. Twkabe xe R-{0} eivau

£ = (/') = [1 +xﬁj —3

=—%<O v k6Be xe R —
X

Apan f otpépet ta Koik o€ KaOEva » to Srotpata (—o, 0) kot (0, +o0),
EVO dev mapovctalel on QLATINC.
B3 &
a) Kotakopueed acHuntmTec:
x—>—0 — X
am’))@ MY evbeia x = 0 (kaTaKdpLEOG AEOVAG), GTO —© .

. . 4
) lim x =+o0, lim (——ZJ:O.
X—>+00 X—>+00 X
Apa lim f(x)=+ xoimn f dev £yl oprlovie acOTTMTY GTO +oo.

v) I\ayeg acduntmreg:
f(x) 1 4 x —4

Eivau

3 3
X X X



Apa limmzl Ko limM=l

X—>+0 X X—>—0 X

- (=a)

Eniong f(x)—x=_—?,dpa
X
xlilg(f(x)—x):o Ko xli)lg(f(x)—x)=0 =p)

Apan f €xel mAdywo acOTTOTN TNV VOl ¥ = X KOl GTO ﬁj —o0,

B4
Emopé %ﬂpmﬁ napdotaon g f téuvel tov opildvtio dEova oto onpeio
A(4,0).
OEMA
Il 0 TUAUO apOoV glval PKOVE X Kol KaTookevdlovpe teTpdymvo. H migvpd

4
2 2
(5
4 16
To devtepo Tunpa Ba givar prikove 8 —x. Av p n axtiva Tov KOKAOD oL

8—x
27

KOTaoKeLAleTal pe To TUnpa avutd, tote Ba eival 2zp=8—-x & p =



Apa 1o gpPaddv Tov KHKAoL Ba givar

E, = np’ :ﬂ(g—sz =7T(8—X)2 _(8-x)" _64+x° —~16x
a 4z’ dr 4

Emopévoc to dBpotopa tov epPaddv Ba sivat
x> 64+x>—16x
E(x)=E +E, :E+—:

47 ;;;;
B x> +256+4x7 —64x B (m+4)x* —64x+256 :\
167 167
x>0 @
Eivar x>0 xat 8—-x>0< =0<x<8.

x<8

2. Eiva E'(x)= %[2(72’ +4)x—64], 0<x< 8%7
r

Eivar E'(x) 20 2(r+4)x-64>0 = i

4

, . . , . . 32

Apa amd tov mivaka petafoidv n E wap Cel eEldiyioTo GTO X = 2
T+

32
(7 +4) < 64 +256
uwm,]E:(:az j: #4424 _ _.16
7+4

<§§> 32
Térte n wke ov tetpaydvov eivar = = L4 = 8

4 4 g+4
Ko y 0G TOVL KOKAOL givat
o 32

@'S—x_S—x_ z+4 87 8
2 T T m(r+4) T+4

@pa 10 dBpotopa TV epPaddv Tmv 600 oYNUATOV hayloTomoteital, 6Tav 1 TAELPA

0L TETPAYDOVOL 160VTAL LE T1 OLAUETPO TOV KVKAOV.

-7 Apxeiv. 6. 0. n e€icmon E (x) = 5 €yel povadikn Avon oto (0, 8).
['a to oo 4, = (O,i} :
7+4



OEMA A
Al.

32 £ oovert 32 ) 16 16
A4 =10, AT >E(A)=|E|—— [, lim E = ,—
1 ( 7Z'+4j| Eywoiog ebivovso ( 1) |: (7[+4) 150" (x)j |:7Z' +4 7 )

0T limE(x)=E. 16 ~2,24 ot E~5,09.
x>0 T r+4 T

Apa 5€ E(4) ko dpa and Oesdpnua Evowopéosmv Tyuav vrdp
, OTQ\O

Kot emedn N E eivan 1 610 4;, dpo 10 X €ivor pHovadtko

Emiong ywa 1o didotpo 4, = {i, 8) :
m+4

4 = = 8 e E(4) =| E 32 ,li@ _| 16 ,4 | 3o
T+4 yvnoing avéovoa T+ ‘4@ T+4
2 _ ) )
lim E(x) = lim (7[+4)x 64x+256 _ (7T+4)8 4-8 56 _4

x—8” x—>8~ 167 %
5¢ E(4,) dpon efiomon E(x) =5 eivar addvatn As.

Emopéveg vapyet povadkn i x, €| 0, ) (E(x,)=5.
+

f(x)=2x""-x*, xeR pea
Eivan f'(x)=2-e""-2x*, xe

e* yv. avEovoa

f"(x)>0= e =
e* yv. avEovoa
f"(x)<0= e =

2VYKEVIPOTIKS:

x—a>0&x>a

e—a<0sx<a

X |-00 o +00
& f7(x) - O +

Topovctdletl onpeio kapumng ot 0éon x, =a.
Ll f'(x)= 2(@“’ —x), xelR

N
Bpiokovpe 10 6p1o g /' 6TO0 X —> —©

lim ¢™ = lim (ieJ -Lo=o,
X—>—0 x—>-o\ o e

lim (—x) =+o0. Apa lim f'(x) =+

X—>—0



B)

Y)

@ 1 TPOKVMTEL O ENOUEVOG TIVAKAG HLETAPOADY NG [
X o

f'(a)=2(€a_”—x)=2(1+a)<0.

Bpiokovpe to 6pro g f' 6tav X — +oo

Eivon f’(x):%-ex—zx:x.(%.e__zj.
e

e’ x
X ’
, o€ (e ) C
Emedn lim — = lim —— = lim e" =+
X400y X+ (x)’ X400

Apa lim (i-e——Zj = +o0

X—>+0 ea X @
Emiong lim x =+, dpa lim f'(x) = 4. @
H /' sivon cvuveyng oto R kot yvnoiog ¢ 70 ddotnua (—o, a] (Ady®
tov B1)

Apa f((=en.a]) =| /(@) lim f'0))=[2-(1- @), +e0).

H /' sivon cuveyng oto R kot yvnoing avEov
Al)

Apa. f'([a,+oo)) = [f’(a A ))

o [a, o) (Adym tov

J+o0), pe 2(1 —a) <0.

-00 X1 Xo + 00
f" |+ + O - O + +o0
f — T.W N T.E 7

[Ipoxdmter 6t VEAPYOVY LOVASIKE X1, X2 TETOW OCTE 1 f TOPOVCLALEL TOTIKO
UEYIOTO GTO X| KO TOTIKO EAGYIGTO GTO X».



A3.

AoV o> 1 kot f' yvnoimg ebivovca 6to (—o0, a] 1oyvst:
a>1= fla)< ff[1)=>2-2a<2-e“-2=e"">2—a (1).
210 oot (a, x2) M f elvar yvnoing ebivovsa dpa 1o

f((a,xz))=(lim_ f(x),lim f(x)j=(1im_ f(x),2—a2), IMhadt
f(x)<2-a*=f(a) (2) ;;
Eivar f(1)=2-e"" -1

Opoc Myo g (1)

e >2—a=2"">2Q2-a)=2-¢"" -1>4-2a-1= >3-2a.

Opoc 3-2a>2—-a’ < a* —2a+1>0< (a—1)" S0, movioyveL.
Apa f(1)> f(a) (3)

Ao (2) xon (3) émeton:

f)<fla)< fQ),apan f(x)=f(1) eivar addv

(B' Tpémoc)

Ensdfna>1sivar 1 —a<O0xm e <else ™ <l e™-1<0.
Opwg /(1) =2(e" ~1). dpa f'(1)<0.

Apal>x; 1 a>1>x;.
S10 dihompa [a.x, )

a>1= fa)< f(Q)
Emiong eivan f((

(x)=2-€¢""+x* -3, xeR. Apkeiva deifovpe 6Tt K(x) > 0 Yo k4Oe x > 1.
H K (x) TOPAYOYIGIUN OC OTOTEAEG O TPAEEMV TOPAYMYIGIL®OV UE:

K'(x) =2-¢""+2-x

H K'(x) mopayoyioym og anotélesua TpaEeny mupayoyisipoy pe:

K"(x)=2-¢""+2>0 yuakabe xeR.



Apa K'(x) yvnoing av&ovoa kat woydet K'(1)=0.

K'(x) yvnoiog adéovsa

Mo x<1 —  K'(x)<K'(1)=0 apa K(x) eivar yvnoing ¢bivovsa

K'(x) ywnoiogadtovoa

INo x>1 —  K'(x)>K'(1)=0 apa K(x) sivar yvnoing ad&ovoa

X |-00

K -

K| SN

J{@}

ekux @

H K (x) &g ehdyoto to K (1) =0, ko K(x) > K1Y= 010 kabe x> 1.

A4 Tw a=2 sivar f(x)=2-¢"7 —x .

H epamtopévn g f oto onueio pe tetun n

y=f@=72)-x-2)=y-(2

S y+2="2x+4 y=-2x+

Ereidn n f otpéoet ta koila &
xe[2, 3]: R
f(x)=-2

@) —2(x

e TNV 160TNTa. V & VOV Y1
Apa
Lf(x)- % x—1) dx >0

3[ 2(x-1Wx-2 |dv &

2

@k KMpopo tov 2% péhovg Bétovpe u = x — 2, ondTe 0VTO YPAEETOL:

23(x—2+1)\/x—2 dx = [ (u+ .

‘Etoin (1) yphoeton

[[reNT=2dx>-2[ (u+1Wu

<:>I F(xX)NVx—2dx > ZI u3/2 +ul/2 du,
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