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AvTtioTpo@n cuvaption

Ofna 20

23196.Aivetar 1) ovvaptnon f(x)=e* -1, xeR .

o) Na anodeitete 611 avTioTpéQeTan. (Movéoeg 7)

B) Na Bpeite Tqv . (Movédeg 9)

"Eote f*(x)=In(x+1), x>-1.

7) No. 67£3166ETE TIC YPUPIKEG TAPUGTAGELS TV cuvapTiceoy f, ™. (Movéoeg 9)
AVG

o) Mo k6Be X, X, €R pe X, <X, etvon €4 <€ < et —1<e® -1 f(x,)<f(x,) = f /R=>F1-1,

apa n f avriotpépeton.

B) ®¢tovpe f(x)=y, yeR ko épovpe: e* —1=y<e* =y+1(1).
Mo kdbe x eReivan e >0 y+1>0<y>-1. Cy
Tote n (1) yivetow: X = In(y+1), apa f’l(y)z In(y+1), y>-1,

ondte fH(x)=In(x+1), x>-1. ‘ L

v) H ypoagikf mapdotacn g f mpokvntel and katakdpoen P IEEEEmEEEEEEEEE
petatomon g Y = e* katd 1 povada mpog to kétm. H ypagikn it

TOpAcTACT TG g Tpokvmtel and oplovtia petatoémon g Y = Inx I

katd 1 povada mpog ta aplotepd.

23198.Aiveton n cvvaption f (X) =Jx -1, x>0.

a) Na amodegitete 6TL avTioTpéPETAN. (Movéoeg 7)
B) Na Ppeite Tnqv . (Movédeg 9)
"Eoto f(x)=(x+ 1)2 L x>=1

v) No. 6y£d180£T€ 670 1010 sVOTHRA GEGVOV TIG YpaPIKéig TopacTdcaig Tov T, f™.  (Movadeg 9)

Ave

o) o kabe X, X, € [0, +0) pe X, <X, efvon
JX_1<\/ZC>\/Z—1<\/Z—1©f(Xl)<f(X2)<:>f/'[0,+oo)3f 1-1, 4pon f avuiotpéeetar.

B) I'o kdOe X >0 givan f(x)=y<:>\/;—1=y<:>\/;=y+l(l).
Eivat VX 20 y+1>0< y> -1, 1616 1 (l)yi\/<°,r(>u:X=(y+1)2 >0, Gpo f’l(y)z(y+1)2, y>-1

ondte 7 (x)=(x +1)2 L X>-1.

v) H ypagikn mtapdotoon g f tpoxdnrel amd kataxdpven petoatodnion
mgy= IX ko6 1 povada mtpog ta kdtw. H ypagikn mapdotacn g

f " wpordmTel and oprldvTia petoTdmon e Y = X katd 1 povada
opLoTePA.
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23209.0smpodpue Ty cvvdpTnon f(X) = (X - 1)2 -1, x<£1. 8 i
a) Na anodsitete 6T N f givan yvnoiong @Bivovea 6to diaotnpa g /"
(=0,1]. (Movideg 9) i A
B) No Bpsite 10 6Ovoro Tipdv TS T . (Movéoeg 8) f z ’," '
v) Na anodeitete 6TL vapyel n svvaptnon ™ ko va petapépete et
oTNV KOALX GOG 1] 6TO QUALO ATOVTINGE®Y TO TUPUKATE® GYTIL0 UE TNV e’
YPOQIKY Topactacn TG f Kol TO 07010 VO GUUTANPAOCETE PE TNV 2 2 N1 2 3 4 5 &©
YPUQIKY TapaoTact THG cuvapTneng . (Movéoeg 8) ',"'; A
I" -3
Avo

@) T k6B X, <X, <lgivor X, 1< X, ~1<0=(x, -1)* > (x, -1)" & (%, ~1) ~1>(x, -1)’ -1
f(x,)>f(x,) e f\(-01]

B) H ypagpikn napdotaon g f anoteleitan amd ta onueio g mopoaforng y = (X —1)2 -1 pe x<1.
H mapaforn €xel kopuen to onueio K(1, - 1) 610 onoio mapovstalet eEAdyioto, apov
y=(x-1)" ~1=x* —2x+1-1=x> —2x, Gpan f éxer covoro Ty 10 [~1,+00).

v) Eneion n f eivon yvnoiong ebivovca sivar 1-1 kot avtiotpépetan.
H ypoou napdotacn g f ™ eivor n copperpueh g C; o mpog thy
gvbeia y = X.

MW koo @
LY

%4
,l =2 f 1
2

23216 Eotm ovvaptnon f yvnoiog povétovn 6to R g omoiag n ypa@ikiy TS Tapaotacn SiEpyeTon
omé to onueia A(3,0) ko B(0,8).

a) Na amodeigete 6Tin f givor yvnoing gOivovca 6to R. (Movadeg 7)

B) Na Bpeite yio moreg Tipég Tov X N C, givan kGt® amd Tov Gova XX Kau Yia TolEg Eival TAVO 06

T0V X'X. (Movaoeg 8)

v) Na Aboete TV aviewon f(Inx)>0. (Movaodeg 10)
AV

0) Enedn n ypogikn g mopdotoon diépyetar omd to onueioc A(3,0) ko B(0,8) , ioydet 611

f(3)=0 Kol f(0)=8.

‘Boto 6t f etvan yvnoiog avéovsa. Eivar 0<3 < f(0) <f(3)«<8<0 drono. Enedn n f eivan yvnoimg
povotovn, eivatl yvnoimg edivovoa.

£
B) H C, Bpioketan kGto amo tov XX, 6tav f(Xx) <0< f(x)<f(3)<x >3 kat nédve and tov XX, dtav

F(x)> 0 F(x)>F(3)=x<3.

T) f(lnx)>Oc>f(|nx)>f(3)fc\>lnx<3<:>O<x<e3

2 7-2-2023


http://www.askisopolis.gr/

www.Askisopolis.gr ZUVOPTNGELS

23642.Aivetor n ovvaptnon f: R —> R pe tomo f (X) =x*+x+1.
o) No amodsiere 6TL 1 T givan yvneimg avéovoa 6To Tedio opropov e, (Movaoeg 07)
B) ‘Eva 06 To TopoKATO 6YNOTO TOPLGTAVEL TNV YPUQIKN TopdoTacn TG cuvaptnong f. Na

Ppeite oo givan Kot va S1KELOAOYTGETE TNV ATAVTI G| GUG.

G 5
& : 4
5 i 2
5 I (o) %
a ; Y (ovina 3
G [y A 241 123 4
1 21, - Biar Kaat:
2
123 a8 j 3
(Movaoeg 07)
7) i. N napaotiocste ypogikd v ovvdptnon |[f|. (Movadeg 06)
ii. Mg 1 pon0sia TS Ypagukig mopdotoons TS cvvdpmcng|f | , va. ppeite To 1 00g TV pridv
¢ eicwong |X3 + X+ 1| = 2023. (Movaoeg 05)
Ao

o) MNa kéde X, X, eR pe X, <X, etvarx, +1<x, +1 (1) kor x5 <x3 (2).
Ao (1)+(2)= x] + %, +1<X5 +X, +1< f(x,)<f(x,) = f/R.

B) Xto oynua 1 n cvvaptnon &xet medio opiopod T0 [O, +00) omoTE OgV glvar

ypapikn mapdotaon g f.

H ocvvaptnon tov oynuatog 2 sivar yvnoimg gbivovco, ondte dev givar n
ypoeikn mapdotacn g f.

Enopéveg oto oyfpa 3 eivarn C; .

7) i. H ypagih napéotaon g |f | amotereiton and ta onpeio g C, mov dev
elval K4t amd Tov AEovo X X Kot 0o T0 GUUUETPIKE, MG TPOG ToV GEoval , TV
Tunpétov mg C; mov Ppiokovrar KGTtw omd Tov AEove ovToVv.

i, [x*+x+1| = 2023 < |f (x)| = 2023.

To mAnBog twv prldv g eEicmong eivar To TAN00G TV Kovdv onueiov TG
YPOPIKNG TAPACTACNG TNG |f| pe v gubeia y = 2023.

Koataokevdlovtag tnv evbeia y = 2023 610 1010 oyNua pe TNV |f|

BAémovpe 0TL Eyovv dVO Kowd onueia, emopévac 1 e&icmon

|f (X)| = 2023 &yt axptPmg Vo AVcELC.
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24130.Aiveton n svvapmon f, pe tomo f(x)=+x—-1+3, x=>1.

o) No dciéete oTin feivan 1-1. (Movaoeg 07)
B) No Bpsite 10 60voro TIHOV KOODS KoL TNV avTicTpoen TG f. i

(Movaodeg 10) 3 V=10
v) X710 outhavle oyfpa divetor 1 YPUQIKN TOPACTAGT TI|S 4
cuvaptnong f kaOdg ko 1 dygotépog y =X g yovieg XOy . ]
AQov peToQEPeTE TO 0YE010 6TV KOAAO GOC, VO, GYEOLAGETE TNV +

Ypagkn mapdoetacn g ' ko pe paon To oyfipa 1 pe
0TTo10vONTOTE AAAh0 TPOTO OELETE, VO Ppeite TO KOIVE onpegia TOV

YPUPIKAOV TUPUGTAGEDY T®V cvvapTiceoy f, . 1 A A S P
-4

(Movd&si 08)

) T k60 X;, X, €[1,+0) pe X, <X, , sivar X, —1<X, —1> X, 1< /X, -1 <

X —143< X, —1+3 < f(x,) <f(x,) ondte n f eivar yvnoiong gbivovsa oto Tedio opiopod mg, Gpa
elvar ko 1-1.

B) MNa kabe x >1 sivar f(x)=y < Vx-1+3=y=x-1=y-3 (1).
Eivart y-3>0< y >3, 16t 1 (1) yivetau: X—lz(y—3)2 <:>X:(y—3)2 +1
Eivat X21<:>(y—3)2 +121<::>(y—3)2 >0 1oyvet. Apan f &xet T

=

oovoro Tiudv to f(A)=[3,+0). 5

Eivou f’l(y)z(y—3)2 +1,y>3 apa f’l(x)z(x—3)2 +1, x>3. T y=f)

) H ypaguer mapdotaon mg f* eivon n ovppetpucn mg f og mpog v
evbeio y=x. 10 oynua PAETovE OTL KOO GNUELD TOV YPOPIKDV 2
TaPAGTAGEDY TV cuvapticenv f, T eivar to (5,5). 1

24569.Aiveton 1} cuvaptnon f(x) =y1-v1-x .

a) Na amodeilete 6L TO TEGI0 0pLoPOD TS SVVAPTNONG Eivan To D, = [0, 1] : (Movadeg 05)
B) i. No amodsciere 6TL 1| svvaptnen f sivan “1 — 17, (Movaoeg 10)
ii. No Moete v e€icmon f(f (X)) =0, Xe [O,l] . (Movadeg 10)

a) H f opiletan 6tav 1- x>0 X <1 kan 1-v1-Xx >0 1-x<1<1-x<1< x>0, dpo
D, =[0,1].

B) i. T k60e X, X, €[0.1] pe F(x,)=F (x,) sivar \1-I-x, =\1-{1-x, =
1-1-%, =1-\1-X, & 1-X, =1-X, & 1-x, =1-X, <X, =x, =>f 1-1.

fi1-1 f1-1

ii. f(f(x))=0<f(f(x))=Ff(0)< f(x)=0<f(x)=f(0)= x=0
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24703.@zowpodpe T covaptnon f pe f(X)=+/1-x ke x € (—,1].

1 A 4 /4 -1 Cy ¥=
a) Na amodeitete 6T VTapyeL n cvvaptiyon . \

; Cr 1
(Movaoeg 8)

B) Na Bpeite ™ ovvaptnon .
(Movéoeg 10)
v) XT0 TaPaKATO G0 OIVETOL 1] YPAQPLIKY] TOPACTUCT] TG
cuvaptnong f kat éva Tpfqpa ™G ypagikng mapdetacns g f .
No peto@épete 670 QUALO ATAVTI|GEOV TO TUPUTAVE CYNNLC KOL TO
0moio va

CUUTAPDOGETE IE TNV VOO YPAPIKT TApAGTEON TNG cuvapTong .
(Movdﬁai 7)

) T k60 X, X, €(—0,1] pe F(x,)=F(x,) sivar \J1-X, =1-X, ©1-x, =1-X, <

—X, =—X, <X, =X, pa.n f etvon 1-1 kow veapye n avtictpoen g F1.

B) o kée X € (—o0,1] eivor f(x)=y =V1-x=y. \ =
MNa y>0 sivir 1-x=y* <1-y* =x.

Eivor X <1< 1-y* <1< y? >0 oydet yla kdbe ye R .
Apa fH(y)=1-y? y>0, onéte f*(x)=1-x* x>0

v) Ene1dn ot ypogikég mopaoTdcelg 000 avTicTPOQ®mY GUVIPTHCE®Y Eival
GUUETPIKEC MG TPOG TNV €VOEIR Y = X, TPOKOTTEL TO SITAOVO GYNUCL.

24991 .Aiveror n ovvaptnen f: (0,+oo) —> R pe f(x) =-2Inx+1, x>0.

a) Na amodeilete 6T 1| svvaptnon f avrieTpéperon. (Movadeg 08)
B) Na Bpeite T cuvéptnon . (Movaoeg 09)
v) Aiveton emmiéov 1 cuvapTon g pe Tomo g (X) =1-Inx*. No amodcitere 6T1 01 suvapTioeg T, g
dgv givan iogg Kan 611 GVVELELD va Bpeite TO VPYUTEPO VTOGVUVOLO TOV R 670 0mOi0 W)YvaLf =g.

(Movdﬁsi 08)

o) Mo k6B X, X, €(0,+0) pe f(x,)=F(x,) eivon
—2Inx, +1=-2InX, +1< -2Inx, =-2Inx, < Inx, =InX, < X, =X, dpa n f eivon 1-1 ko
OVTIGTPEPETAL.

B) Mo k60e X > 0 givan f(x)=y<:>—2|nx+1=y<:>—2|nx:y—1<:>lnx=1_T<:>x=e 2

Ly 1x
2 2

Apa f(y)=e?,yeR,onote f*(x)=e?,xeR.

) H ovvdpton g opiletar étav x> >0« x =0 apa A, = R*.
Enedn A; # A, ot cvvaptoeig f, g dev etvan ioeg.

6tav Opog X €(0,+0) téte g(Xx)=1-Inx* =1-2Inx =f(x).
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X’ —4
26602.Aivovtal o cvvapticelg f ko g, pe f(x) = a2 KOl g(x) =X-2.

o) No g&etaoete av ol cuvapTtiesis f ko g givon iceg Kot vo Sikaroloyfoete v ardvriion cog.

(Movaoeg 8)
B) No oyedrdoete Tic YpaQIKES TAPUOCTAGELS TOV cVvOPTHGE®Y T Ko h, pe h(x) = |g(x)|
(Movaoeg 7)
v) Mg 11 Ponj0sia TOV YPUOIKOV TAPUGTAGCEOY TOV GUVEPTIGE®V 1| UE 07010 GAlo TpOTO OfheTE, VO
EAETNGETE (G POG T1) MOVOTOViO, KL TO AKPOTUTA TIS 6vvopTiesis f ko h. Movéoseg 10

) H f opileton dtav Xx+2#0<>X#-2, Gpa D; = R—{-2} . Enewdn D, = R # D ot cuvapticeis f, g Sev
elvar {oeg.

G

= M oW B

, x2—4 (x- Z)M B
B) Na x = —2 givon f(X)= T 3 =x-2=g(x). IRy ._11/ 2 45 ¢
H ypagikn mapdotacn g f amotedeiton and ta onueia g gvbeiog 74
y =X — 2 gkt6g Tov onpeiov (—2,—4). 4

INax=0etvar y=-2 kanyay =0 givan 0=Xx-2<>x=2, dpan C,

Tépvel toug doveg oto onpueia A0, - 2) kot B(2,0).

H ypoagum mapdotacn g h amoteheiton and ta onueio mg C; mov Bpickovon \Z
2

Tavo amd Tov dEova X X 1 TAVm G€ aVTOV KO 0O TO GUUUETPIKA O TPOG TOV
XX, TV onueiov e mov Ppickovtol KAT® amd auTov.

Hfr 7 4 er 7 6 A -3-2-_11 1. 28 4 5 8§
v) H f givon yvnoing adéovca og kabéva amd o dSteotiata

(—o0,-2) xau (—2,+00). -

H h givon yvnoing pdivovoa og kabéva amd to Stoothiuata (—00, —2), (—2, 2] Ko yvnoing avovso 6to

[2,+0) . H f 8ev éxet axpdtata, evéd n h &xet edéyuoto to 0y X = 2.

31528.Aiveton n cuvaptnon f (X) = In(l - e'x) :

a) Na Bpeite 10 TEd10 0PLOROV TG KOL VO OTTOOEIEETE OTL AVTIGTPEPETAL. (Movéoeg 14)
) Na Bpeite qv 7' . (Movadeg 11)

o) H f opiletor 6tav 1-e* >0 e™ <l —x <0< x>0, dpa Dy =(0,+0).

B) T kafe X > 0 civan F(X)=y < In(l-e™ )=y ol-e™ = <1-e' =e ™ (1)
Mpéner 1-€” >0 e’ <1 y<0, 1618 (1) viverar: —x = In(1-e” ) < x =-In(1-¢’).
Eivat x>0 —In(1-¢")>0< In(1-¢’) <0< 1-e’ <1< e >0 1oyder.

Apa f’l(y)z—ln(l—ey), y <0, omote f’l(x)z—ln(l—ex), x<0.
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23200 'Eoto f:R > R ma yvneiong povétovn cuvaptnon g omoiog 1 YpUQIKY) TaPaGTAGT) TERVEL
Tov aEova Y'Y oto onueio pe teraypévn 3 kau diépyetor amé to enueio A(L, In2).

o) Na Bpeite Tn povotovia tnc. (Movéoeg 5)
B) No amodsitete 6TL Y10 omor0dfmote O£TIKO apON6 o 163 vEL f(a In a) <f (In (x) . (Movadeg 7)

v) No Mooete v e&icmon f(ex'1 +1In X) =In2, (Movadeg 6)
8) Ozwpovpe ™ cvvaptnon ¢ (X) =f (X) + (3 —In 2) X —3, xe R. Na artiohoyfieete yro1i

cnvdirici (I; otV avncriéiisrm. iMovdSsi 7 i

a) Encidn n ypogikh mapdotaon téuvel tov GEova Y'Yy 610 onueio pe tetaypévn 3 kot diépyetot omd 1o
onueio AL In2) eivon f(0)=3 kon f(1)=In2.
Emedn n f etvon yvnoiog povotovn kon 0<1pe £(0)>f(1), n f eivar ywnoiwg pbivovsa oto R.

B) f(alna)sf(lna)galnazln(x@alna—lnaZO@(a—l)lnaZO

Av 0<a<1 16t€ 0—1<0, Ina<0, onote (a0 —1)lna>0.

Av a>116te a—120, Ina>0, ondte (a—1)Ina>0, ondte yuo kabe o> 0 eivon (a—1)Ina>0.
) f(e“+|nx)=|n2<:>f(e“+|nx)=f(1)f\<§>lf1 et+lnx=1 (1)
@ewpovpe T cvvépmmon h(x)=e*"+Inx, x>0.

< g™ xon Inx, <Inx,, omdte Ko

e +Inx, <7 +Inx, < h(x,)<h(x,) = h/(0,+0)=h1-1.

Mo k6Be X, X, >0 pe X, <X, etvar X, —1<x,-1<e

h1-1
H (1) yivetaw: h(x)=h(1)< x=1.

8) Eivor g(0)=f (0)+(3-1n2)-0-3=3-3=0 xa g(1)=F(1)+3-I2-3=I2-In2=0.
Enedn 9(0)=9(1) n g dev eivan 1-1, ondte Sev aviiotpépeTaL
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‘Opro ovvapPTNGNS 6TO X0

24768.0cmpopue TG 6VVAPTAGELS pE TOTOVG f (X) =x’—x+1lko g (X) =+/4x-3.

o) Na amodeitte 6T Y10 KGO X € R woyder f(x) > % . (Movéoeg 6)
B) Na Bpsite T cvvaptnon h=gof . (Movadeg 9)
h(x)-1

V) Av h( ) |2X 1| givan 1] 60vOeon TOV EpOTHRATOS B), VO VTOLOYiGETE TO Opro lIM—=—

=0 x+1-1

iMovdSsi lOi

o) Mo kéde X e R eivar f(x)2§<:>x2—x+12%©4x2—4x+423<:>4x2—4x+120<:>

(2x ~1)* >0 woyder.

B) H g opileton 6tav 4X—320<:>4X23<:>X2% , Gpa Ay :{%ﬁooj.

Eivor A, ={xeAf /f(x)eAg}z{xeR/f(x)zg}zR Ko

h(x):g(f(x)):\/4(x2—x+1)—3:«/4x2—4x+4—3:\/4x2—4x+1© h(x)=y(2x-1)° =|2x-1

v) Etvon lim (2x—1)=—16pa 2x—1< 0y TYEG TOL X TOMD KOVTE 6TO UNdEV, Gipa

h(x)-1 . —2x+1-1 —2x(ﬁ+1) ) —2x(«/ﬁ+1)_

lim =lim =lim = lim

O FI-1 0 Vi -1 O (ka1 (VxrL+e) (\/m)z_f

o 2x(WxF1+1) —2X(Vxi+g)
lim =lim =_4
X—0 X+1-1 x—0 )(/

3x+2

28477.Aivovtal ol ovvaptiocelg f, g ne f( ) , XeR ko g(x) =Inx’.

a) Na Bpeite o medio opropod ¢ g. (Movéoeg 04)
B) Na Bpsite Tnv cvvaptnon gof . (Movaéoeg 08)
of )(x) —nu’x—4
v) Av g(f (x)) 6X+4, xe R t6TE va vroloyiceTe TO Ilrrg (g )( ) bl : (Movadeg 13)
X—> X

) H g opiCeton 6tav x* >0#x#0, Gpa D, =R".

P) Etvar Dy ={XeDf /f(X)GDg}={XER/E3X+2 ¢O}=R Ko
(gof)(x)=g(f(x))= In(e”*z)2 =Ine®™* =6x+4, xeR

—nulx — i éy
Y) Iim(gOf)(X) il 4=Iim6x+’4 m'x— A I|m(6+nux nu] 6.

x—0 X x—0 X x—0
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Mn nemepacuévo 0pLo 6To Xo

23217 Aivovran o svvaptioeg f(x)=In(x-1) ka g(x)= xi :

-1

a) Na eEeTdoeTe av VTdp oV To TUPUKAT® 6pPLU CITIOAOYAVTAG TV ATAVTION GUG.

i. limf (x) (Movadeg 7) ii.limg (X) (Movadeg 8)

x—1* x—>1

B) Na pBpeite

i. T0 edio opropov T F-g (Movadeg 4) ii. T0 Iirrll(f (x ) (Movaodeg 6)

X—»
limf (x)= lim| = limi
i. lim =limin(x-1) = imlnu=-—
(l) I xLl‘ (X) xLl* (X )xal* = uLO+ u *
u—0"
- . 1 xt= ] . 1 xd= ]
i lime(x)=lims =g, 5 limy = fma(x)=lims Ty 5 fim st
u—0" u—0"

Enedn )!l_T g(x)= )!I_rl] g(x) dev vmapyst 0 IXILrllg(X) .

B)i. Ary =A; NA, =(1,+0) R —{1} =(1,+0)

ii. I|m(f(x) g(x))—llm{ln(x 1) 11:|_—oo.(+oo):—oo

‘Opro 610 Gmepo
Ofpa 20
23314. X710 ourhavo oo SiveTal 1] YPOUPIKI] TAPAGTAGT] L0
cuvaptnong f, yva v omoia yvopilovpe 611 givan cuveyns Ko

!
i
i
TEUVEL TOV AEOVO X X 6€ éva LOvo onueio pe teTpnqpévn — 2. !
Kol Tov d&ova Y’y 6€ £vo povo onueio pe tetaypévn 2. : Cs
|
i

a) ATté TV YPUQIKN TAPAGTAGT 1] LE OTTOLOVONTOTE AALO TPOTO, f
VO TPOGOLOPIGETE TO. OpLaL: :_:_:_:‘:-— e b e
i) le_r)rgf(x) ii) X|_|>r_1g+f(x) iii) XI_|)r_r21_f(x) TN siE s

(Movaoeg 12)
B) Na Bpsirs T0 Opro:

i) lim (Movadeg 6) i) Ilm In(f( )) (Movadeg 7)

x—>-2* f( )
KOl va (llTlO)\.OiilGSTS TilV (ITC(IVTilGil G(Ii

a) i) 10 oyfuo PAéToLpE OTL XILTf (x)=limf(x)=2, apa limf (x)=2.

x—0*

i) qu;f(x)zo iii) Iirfr;f(x)zo

B) O¢tovpe f(x)=

i. Etvan xlir_1;f(x)=0 kot f(X) <0 ykébe x e(-2,-1), apaxﬁr}; f(lx) :JLTUZ_OO
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ii. Eivaw lim f(x)=0 xau f(x)>0 yukébe x <2, apa lim In(f (x))z limInu=—o

X——2" X—>—2" u—0"

23641.Aivetor n yvoiog avéovoa cuvaptnon f:R > R.

o) No AMegte v avicoon f(xz) <f (X) . (Movadeg 08)
B) Av o’ < a, T6TE va amodsilete 6T )(Il)rﬂo([f (a2 - a) - f(())] x) =-—00, (Movadeg 09)
v) No Mooete v e&icmon f(ex - 1) =f (0) . (Movadeg 08)

0) f(x2)<f(x);:/>x2<x<:>x2—x<0<:>x(x—1)<0<:>0<x<1

) Eivar o <o < o’ —0&<0<f:f:>f(oc2 —a)<f(0)<:>f((x2 —a)—f(0)<0, omoTE
lim ([ (o ~a)~£(0)] x) ==

X—>+0

v) Eneion n T eivon yvnoiog avéovca oto R eivar kot 1-1, ondte:
f1-1

f(e-1)=f(0)= e* -1=0ce =1 x=0

YovEyeln XovapTne
Oépa 20

24767.Aivetan | ovovaptnon f (X) = Xil, XxeR.
e +

a) No anmodeitete 011 eivan yvnoimg @Bivovosa kat va Bpeite To 6Uvolo TIHOV TG, (Movaoeg 13)
ﬁ) Na mﬂokoii' OETE iwm’ avrw‘riéiarm KOl vo. EEai‘ra ‘riv . (Movdﬁsi 12)
7 r X X X X 1
o) o kabe X, X, eR pe x; <X, etvar e™ <™ < e +1<e™ +1eo ——>—
e"+1 e7+1
f(x,)>f(x,)=f\R.
, . . . . 1
Eivor lim f(x)= lim ——=1 «ou lim f(x)= lim =0.
X—>—00 x——0@* 11 X—>+00 x—+0 @% 11

Emnedn n f etvon suveyng kar yvnoiong edivovsa &gt shvoro tyudv to f(R)=(0,1).

B) Eneion n f eivar yvnoiong pbivovsa oto R, eivor 1-1 kot avtiotpépetal.

T'o ké0e X € R efvor L —y<e* +1=1<:>ex =1_1<:>x=|nl__y.
e*+1 y y y

, - , _ 1-x
Apa fl(y):mlTy, ye(0,1), ondte f l(x)zlnT, xe(0,1).
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|

25749.X10 umAovo oo oiveTor 1 YPOQIKY TopdoToon
g ovvaptnong f pe medio opropod to

D, =[0,2) U (2,3)U(3,5], 1 omoia tépver Tov GEova XX 6
000 poévo onpeio, pe covreraypéveg (0,0) ko (4,0). Emiong,
oiverar 6T f(1)=1.Meg Bdon 10 TopakdTo oyfpo:

o) vo. Bpeite Ta onpeio acovéyeros g f artohoydvrag v
amaVTI O] GUC. (Movadeg8) + # 2 2 -10[ 1 2 4&) & 7
B) va eEetaoete av n f givon suveyg oo [0,1] 5

R N w S [&.] s]

=9-—

OLTLOAOYDVTAS TNV OTTAVTIGT] GOC. (Movéoeg 7)
Y) vo. Bpeite 10 mapakdTo épra i '
. .1
i. imf(x i lim—— Movaodeg 10
x—>4 ( ) x=>4 f (X) ( S )
Avo

o) Eneidn limf(x)=1=F(1)=2=Ilimf(x), n f dev ivar cuveyng oto x = 1.
X—1" x—1"
B) H f civor ovveyng oto (0,1), limf(x)=1=F(1) ka limf(x)=0=f(0), ondte n F eivon cuveyng oo
x—1" x—0"
[0,1].

v) i. Eivan !(I_rgf(x) =0.

.. . . 1
ii. Eneidn IIrrlf(X)zo kat f(X) <0 yu Tiég Tov X kovtd 610 4, glvar lim—— =—oo.

)

31548'Ecto f:R > R pia suvaptnon yro v omoia 1oyver |f (X) - 2X| < (X - 1)2 o kGBe XxeR.
Na amodcitere 6Tt :

o) f(1)=2. (Movédeg 10)
B) limf(x)=2. (Movédeg 10)

x—1

i) i f givan m)vaii'i oto 1. (Movdﬁsi 5)

@) Ta x = 1 eivon [f (1) - 2| <(1-1)° < [f(1)-2|<0=F(1)-2=0=f(1)=2.

B) [f(x)—2X <(x-1)" & —(x-1)" <f(x)-2x < (x-1)° & 2x—(x-1)° <f(x)<(x—-1)° +2x.
Eivan Ixin}(Zx —(X —1)2) =2, Iim(2x +(X —1)2)= 2, omd1e amd TO KPUTNP1lo TapeUPoAng etvar kot

X—1
limf(x)=2.

x—1

v) Encidn leﬂf (x)=f(1), n f etvor cuveyng oo 1.
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Ofna 40

23106.Aiveton i cvvapton g pe g(x) =+y1-x*, xe [—l,l] KoL 1] ovverns cuvaptnon f, opiopévy
oTO [0, n] , ne f(g] =1, 1éroeg @oTe:

(gof)(x) = |01)vx| , Yo KGOg X € [0, n] .

) i. Na amodsitete 611 |f (X)| =|npx]. (Movadeg 06)
ii. Na Bpeite Tig piCeg g e&icwong f(x) =0. (Movadeg 03)
B) Na Bpsite Tnv cvvaptnon f. (Movaoeg 09)
v) Aivetan nj oovaptnon h: (O, n] >R pe h(x) = f(x);x , 0mov f givan | GLvapTON TOV
TPONYOOUEVOV EPOTNRATOS. N VTOAOYIGETE TO MUPUKATO OPLO: Iirrg h (X) : (Movadeg 07)
Avo

a) i. (gof )(x) =|ovvx| < J1-1*(x) =|ovvx| < 1-1*(x) =ovv’x <

fz(x)zl—m)vzx<:>f2(x)=nu2x©|f(x)|=|npx| (1)
ii. f(X)=O©|f(X)|=0©|m,tX|=0©nux=0©x=01'1 X=T

B) I k6be x €(0,7) eivar (X)# 0 ko emedn n f etvon svveyng Stamnpel otabepd Tpoonuo oto
Stdotnuo avtd. Enedy f(gj =1>0 etvon f(X)>0 ywa ke x €(0,m) ko emerdf nux >0 oto (0,7)

nux, 0<x<m

0 ,X:Oﬁnznux,xe[O,n].

n oyéon (1) yivera f(x)=nux, x €(0,7) . Enopévarg f(x) ={

v) I'vopilovue 6Tt |nux| < |x| v kKabe X € R kot to icov woyvet uoévo yuo X = 0, dpa yio kéde

Xe[O,n] glvau nuIx <x S Mux —-x <0,

. . 1 T

limh(x)=lim = lim==-w

x—0 x=0" MUX — X x20" = u-0"u
u—>0" =

Ofpa 30

2023 X 20

24761.Aivetor n ouvaptnen f(X)= X , | omoia givon cuveyc 6to R.
a, x=0
o) No dci&ete 6T o= 2022. (Movadeg 7)
B) Na ppsite 7o lim f (x). (Movadeg 8)
v) Na hMboete Vv icmon f(x) =2022. (Movadeg 10)
AVG

) Eneidn 1 f eivon suveynig oto R efvan kon oto X = 0, époa. limf (x)=f(0) <

x—0

Xx—0 X

Iim(ZOZS—Mj=a<:>2023—1=a<:>a=2022
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B) I'o kéBe X > 0 etvor —1<nux <1< — 1>—nux>1<:>1< npx _l<:>
X X
2023+ 2 <2003~ WX <2023 L 2023+ L < (x)<2023- 1.
X X X X X

Eivar lim (2023+ lj =2023, lim (2023—£j = 2023 ondte amd 10 KprnpLo mapepPoing eivorn ko
X

X—>+00 X—>+00 X

lim f (x) = 2023.

X—>+00

T) Enedn f(0)=2022, 1 x = 0 eivar Aoon g ekiowong f (x) =2022 .
T x # 0eivan f(x)=2022 <> 2023 DX 2022 1= o jux = x mov eivan adbvom apob Yo
X X

k60e X =0 eivon nux|<|x| & —x <nux <x.

28684.Aivetor 1 ovvepns suvaption f: R > R, tétoio dote Iirrgf (X) =K, pckeR.
X—>

Av gmmdéov woyvel 6t XF (X) <nu2x yw kabe xeR, TéTe

a) Na amodsifete 611 lim np2X =2. (Movaoeg 04)

x>0 X
P) Na amodeicere 6T k=2. (Movaoeg 09)
v) Na Bpsite to f(O) . (Movadeg 04)
0) Na eréyEete TV 0A0€10 TOV TAPAKATO LGYVPLGROV:

« f( ) S(LX‘ —f( ) —X Kovtd oto 0 ”
N 01KU1010Y1|GETE TOV LGYVPLGNO GaC. (Movaoeg 08)
Avo
2x=u
o) lim Q<X np2x I|m2nuzx = im0 _o
x>0 X X—0 2X E:gi u—0 u

B, v) Enewdn 1 f sivar suveyig oto R eivan kaw 6to Xx=0, dpa lim f(x) = limf (x)=f(0).

x—0 x—0"

FlaKd98X>08iVOLlf(X)SM:>|imf( x)< lim “xz <f(0)<2 (1)

X x—0" x—0"

Ta k@0 X<0 sivon f( )

x—0" x—0"

ﬂux2 = limf(x)> lim x2 <f(0)22 (2)

And tig (1), (2) mpoxonter 6w f(0)=2, omote lim f(x)=limf(x)=F(0)=2.

x—0" x—0"

8) Eneidn f(0)=2>0, xovtd oto 0 eivan f(x)>0. T k6be X e (—%,0) gtvan epx<0, kat X 2o,
X

EPX
X

omote f(x)- >0.0 kéOe X € (Ogj gtvon epx> 0, ko X S0, onote f (X)% >0.
X X
, , , , EQOX ,
Emopévog yio kéOe X xovtd oto 0 givan f (x) -——>0, onote

f(x)- 2%
v ()

=f(x)- EPX o 0 107vpLopoe
X X

glvarl AavOaoéEvog.
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Opropog Tapay®yov

f(x
09 _,,
X
a) No anodsitete om f'(0)=2. (Movades 9)

B) Na psite to limf (x) . (Movadeg 8)

. f(x
v) Na Bpeite 10 |IrT3—( i . (Movadeg 8)
UM

24756 Ectm cvvaptnen f: R > R pe f(0)=0 kot ywo Tv omoia woyver 611 Iing
X—>

f(x)-f(0 f
a) Eivau lim (x) =1 ):Iim (X):2,dp(x f'(0)=2.
x—0 X—-0 x=0 X

B) Eme1di n f eivon mapayoyioun oto x = 0 sivar kot cvvepis oe avtd dpa. limf (x)=f(0)=0.

f(x)
7 Evan fim O Zjim X 2
x—0 nux x—0 nﬂ 1

X

24757 ’Eotm ovvapmnon f mopayoyiowun oto R. H gpantopévny tng C,; oto onpeio Tng A(0,1)
oympaticer pe tov Xx' yovia 45° .

a) No anodsitete o f'(0)=1. (Movadeg 8)
B) Na ypawyete tnv edicwon g epantopévns g C, oto onpeio Tng A(0,1). (Movéoeg 8)
_f(x)-1
v) Na amodci&ete 6T1 Img K 1. (Movadeg 9)
Avo

a) Eneion n epamropévn g C; oto onpeio g A(0,1) oynpariler pe tov XX yovia 45 givor
f'(0)=ep45 =1.

Bye: y—f(0)=f'(0)x = y-l=xoy=x+1

. f
y) lim

X—0 X x—0 X—=0

25234.0zmpovpe TV Tapay®yicun covapTnon 4

1 1
f :[0,40) > R ko1 v cvvéprnon g(x)=5x—5, xeR.Ou .
)
Ypogikéc mapactaoeg C;, C; tov cuvapticsov f,g / ‘
avticToyyd, aivovtol 6To awmravo oynue. I'vopiloope 6t i u / ) =
e o C,, C, tépvovran oto onpeio A(1,0).

e 1 C, dépyeror amd v apyi ToV aEovov. / Cr

e 1 C; dev éyer GAra kowva onpeio pe Tov agova X'X v

EKTOG 06 Ta onpueia O ko A.
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o) Na vroroyicere To lim 1 . (Movadeg 8)
X—>1" g (X)
o f(x) , , ,
B) Av gival IIrrg ~ =1, va vwoloyicete To f (0) . (Movadeg 8)
, - 9(x) ,
v) Na vroloyicets To Ilr(T]] W : (Movadeg 9)
AV
. 1 . 1 L2 x D
o) lim——=1Iim = lim = lim—=—w
Xl g(x) X1 EX_E X1 X—lxaié:: us0" U
2 2 u—

B Eivar 1(0) = tim- L)=F(O) iy 109
x—0 X—=0 x>0 X

Enedn ot C;, C, tépvovtan oto onpeio A(1,0), eivon f(1)=g(1)=0

. . 1 1
) Eivat XILT% = XILT {g(x)m} = _E(_OO) =+o0 yloti

)!Lrpg(x)leirgl(%x—%jz—% Ko XILT%z—oo apob )!Lrg]f(x)zo kar f(X) <0 ywo kée X €(0,0).

—x* +X%, Xx<0
25762.Aivetol n cuvaptnon f(X) = .
nux, x>0
a) No amodsifete 6T givan svveyng oto X, =0. (Movaoeg 8)
B) Na arodeitere 6T 1 f eivan Topayoyicun eto X, =0 ko f' (0) =1. (Movaoeg 10)
v) No Bpeite v e€icoon g s@amTopivng ™S YPaeIKig tapdstacns s f oto enpsio ™gO(0, 0).
(Movaoeg 7)
Avo
, . S H h 2 _ _ . — - —
o) Eivar lim f (x) _XILT( x* +x)=0=F(0), lim f (x) = lim nux =0.
Enedny limf(x)= lim f(x)=f(0) n f eivar cuveyng oo X, =0.
X—0" x—0"
f(x)-f(0 —x? —x+1 . f(x)-f(0) .
B) Eivo lim ) =10) _ piy XX i Xy i FOO=FO) i
x—0~ X x—0~ X x—0" )(/ x—0" X x—>0" X

Enedn lim M = lim w

Xx—0" X x—0" X

=1, n f elvar mapayoyiown oto X, =0pe f'(0)=1.

e y-f(0)=f'(0)x=y=x.
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Kavoveg mapaymyion

23375.Aiveron y ouvaprnon f (X) = In(\/x2 +1- X) , XeR.

o) No amodsry0si 611 f'(x) =— ! (Movadeg 06)

; .
VX2 +1

B) AoV TpdTa dikororoyneeTe 0TL 1) suvaptnon T aviiotpépeTar, vo amoderydei 6T To TEdi0

opopov Tg avricTpoPng eivar 1o R . (Movéoeg 13)

v) No J0si j avicoon ™ (X +f (x)) >X, xeR. (Movadeg 06)

Avo

a) H f eivan mapayoyicun oto R g odvheon Topoymyicyiov GuvapTNGEDV e

QS SR SV e 2
f'(x)_(m_x)_zm 1_ Ny _W o

B l-x I Hl-x I rl-x (i 2 __\/x2+1
X X|V¥x®+1

B) I'a k6be x e R etvon F'(x) <0, onde n f etvon yvnoing ebivovsa oto R, omote sivon 1-1 kau
OVTIGTPEPETAL.

Etvon lim (VX2 +1—x|= lim| [x? 1+i —X |=lim | =x 1+i—x = lim | =x 1+i+1 = 400
X—>—00 X—>—00 X2 X—>—00 X2 X—>—00 X2

dpa Oétovrag Vx*+1-x=u,eivon lim f(x)= lim Inu=+o0.

X—>—0 U—>+oo

2 2
. . - . 1
Eivar lim (\/X2+1—X): lim X H1-x = lim =0 Gpo Bétoviag VX +1-x=u, givon
X—>+0 X—>+0 \/X2 +14+X X—>+0 1
X| A+ +1
X

lim f(x) = lim Inu =—o0. Exe1d1 1 f eivar cvveyng kan yvnoiog bivovoa éxet ohvoro Tydv 10
X—>+0 u—0"

f(R)=(-o0,+0)=R, onote n f* éxe1 medio opiopov 10 R.

T) f‘l(x+f(x))>ng(f‘1(x+f(x)))<f(x)<:>x+f(x)<f(x)<:>x<0.
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PvOuog pertafoin

Osna 40

25257.210 ourhavo oynpa eaivetol £vo Topadvpo To omoio amwoteleital oo He - — - A _ ___5
10 0pBoywvio BI'AE km to woookeréc Tpiywvo ABE. Eivar AP =0,8m, A!\
BE=16m, AM=xm, BI'=1m. To opaté kdto pépoc KA mac K T
NieKkTpokivn TG Gitag, Katefaiver mapdiinie wpog Ty apytkn) s 0éon HZ, B 3 E
pe ota0ep6 podpd, dote To M va dwaypdeer To evOVypappo Tpipa AN (pe \/ y
AM=#0).Av E= E(X) givan 10 epfadd Tov TapaBvpov Tov KaAVTTEL 1| GiTO,
ToTE: h N A
a) Na amodeifete 61 0 T0 gpfadod E, woyver
4
x>, avxe (0,—]
E(x)= °/ oe m’ (Movédeg 08)
8 497’

16
—X——, avXxe|—,—
5 25 55

B) Na amodeicere 0T 0 pOPOS petapforng Tov epfadov E og mpog X, 6tav X =g m, givan icog pe

E(gj = g m’/m. (Movadeg 09)

v) No Bpeite To pvOpod perafornig tov epfadod E wg mpog tov (povo t, n ypovikn otiypn yio tnv

omoio LoyveL X = gm , av diveran emmhéov 6TL X'(t) =0,08 m/s ywe kG0 t>0. (Movadeg 08)
Avon

a) Ene1dn) KA//BE, 10 tpiyovo AKA eivatl 1cockerég ko avTd, ondte 10 AM ektdg amd Dyog gival kot
OLIUEGOG TOL TPLYDVOV.

AM MA MA
Ta tpiyova AMA kar APE givon dpota, ondte —=——< 2 TR o MA=x

AP PE 0,8 0,8

Orav 10 M xveitan ecmtepcd tov tpunpatog AP, dniadr| 6tav 0 <x <0,8= g , TOTE

Lka)(AM)=2 . Z(MA)x=x,

Z

Ortav 10 M «wveiton oo tuniue PN, dniadn 6tav g <x<£1,6 :g , TOTE

E(x):(ABE)+(BKAE):%-1,6-0,8+(BE)(PM)<:> R A KR,

(X): _____ +1’6(X_0,8):E+§(X_ﬂj:E_{_S_X_g:S_X_E
255 25 5 5) 25 5 25 5 25

NG , OVX € (O,EJ
5

5°5
B-r(l)  eo(LiB) e [ 2)(x02)
. 5) . 55 25 25 . 5 5) 8
B) lim lim =1 = lim =—,
ot oy 4 ot w4 N Ay 5
: 5 5 . 5
5
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8
E(x)—E(A'j 8x 16 16 Bx _32 M
5) 5 25 25 . 5 25 . O 5

lim lim lim = lim _8
N N L S 5
5 5 5 5 5 5 X g
il o
Eneidq lim ) _ lim >)_8 gtvar E’ 4 =8m2/m
4 4 4 4 ’ 5
X%g _g xag _g

¥) Ecto t,n xpoviki otiypn kotd v omoia X = g m, dnkadn x(t,)= g m, 10te E’(x(to)) :g m’/m

Etvon (E(x(t)))’ = E'(x(t))x’(t) < (Eo x)' (t)= E'(x(t)) -0,08 ko T xpovikn otrypn t,:
8

' 8 2 16 .,
Eo t,)=E'(x(t,))-0,08=E'(x(ty))—==-—=—m"/m

28685.0)) Na amodeiete 6TL ) ebicoon € +xe* =3e%, x e (0,+oo) £xer povadikn pifo v X=2.
(Movaogg 08) ,

B) 'Evo xivnté M Egkva amd To onpeio N(O,l) KOl Kveiton Katd y=e

PNKog TS Kopumog y =e*, X>0 £rol @6TE 1) TETUNREVI] TOV Vo

avéavetor pe poOué 2cm/ sec.

i. Na amodci&ete 6T1 10 gupadov E tov tprydvov OAM, 6mov

0(0,0), A(X,O) Kot M(x,y) givon E(x)=%xex, x=>0.

M(z,y)

(Movaoeg 07) N(O, 1)
ii. Na Bpeite Tn 0£0n TOV KtvnTOY, TN YPOVIKN STIYPN T, KOTE TNV

omoio 0 puOpdg petofoing tov epfadov E givar Az, )
3e’*cm? / sec . (Movadeg 10)

0) Eoto f(x)=e" +xe* —3e?, x>0. Hapampodue ot f(2)=e”+2e* —3e*=0.

T k@Be X;, X, >0 pe X, <X, (1) givon € <e™ (2) . Me nolhamiacioopd Katd péin tov (1), (2)
TPOKVOTTEL: X,€ < X,€°? <> X, —3e* < X,e* —3e*(3).
Me npdcbeon Kotd péAn Tov oyéoemv (2), (3) mpokdntel: € +x,e* —3e <e* +x,e™ -3 <

f(x,)<f(x,), ondte N f eivan ywnoiog adéovoa oo (0,+0), dpa ivar ko 1-1.

f1-1
Eivar e +xe* =3¢’ & f(x)=0<=f(x)=f(2)=>x=2.

B)i. (OAM):E(X):%(Ao)(m):%xeX, x>0

ii. Tn xpovuch otypn t, eivon X'(t,) =2 cm/sec, E'(t,)=3e* cm?/sec.
Eivor E(t)= %x(t)ex(t), t>0. Eivam E'(t)= %X’(t)ex(t) + %x(t)ex(t)x’(t) KoL T YpOVIKH oTypn t,

E'(tO)Z%X'(to)eX(to) +%X(t0)ex(to))('(t0)<:> 32 :%-Zex(t") +%X(t0)ex(t°) PPN

o) okéLOg
e+ x(t,)e =3e* <= x(t,)=2. Enopéveg ™ ypovik oty t, 10 kivnto Bpicketon oto onpeio
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M(2,ez).

Ocopnua Méonc Twun
x?=3, avxe [—1,2]

24283.Aiveton 1} cuvaptnon f(x) ={ 1 (2 5] .
-1, avxe(2,

o) No amodsiete 0TL 1 suvdpTnon f sivar coveyilc. (Movéoeg 10)

B) Na amodciete 6T1 ) ouvaptnon f dev eivan mapoaywyiown otn 0éon X, =2. (Movéoeg 09)

v) No g&etaoete moireg amod Tig vodiosig Tov Oempripartog péong TipNg, tkevorolei | cuvaptnon f oto

dwaotnpa [—1,5]. (Movaodeg 06)
Avo

o) Xe Kobévo amd To S10GTN T [—1, 2] : (2,5] n f efvan cvveyng og ToAvmvopky. Xto X, =2 givol

lim f(x) = lim (x* -3)=1=f(2), lim f(x) = lim (x~1) =1. Enexdf; lim f(x)= lim f (x)=f(2).n f

X—2" X—2" x—2"

elvan ovveyng oto X, =2, ondte 1 T eivar cuveyng oto medio opiopov e

— 2 _ o 2 2
B) Eiva Iimf(x) f(z):"mx 3-1 X" -4 M(H )

X—2" X—=2 x=2" X—2 :x"—gl X—2 lel—[p )(/f P xo
fim FO)=F (@) x=1-1 o x=2 Eneidy lim f)-f2), iy Mn suvépon
x—2* X—=2 x—>2t X —2 x—>2" X — x—2" X—=2 x—2* X—=2

f dev etvan mapaywyiown ot Béon X, =2.

v) Enedn n f dev eivon mopaywyioun om 0éon X, =2, dev sivar mapayoyioyn oto (—1, 5) .
H f givor cuveyfg oto [-1,5].

Osna 40

29150.H ovvaptnon X(t) = (t - 2)(t - 1)2 (g M), Yo kGOg ypovikny otiypun t (o€ Sec), kaBopiler

0¢on £voc KivnTob A, mov KIvijOnke TAve 6Tov GEove X'X 6T0 Ypoviko dvdotnua omé 0 sec £og 3
Sec.

0) i. Na Bpseite mote T0 KivnTo A giye TayvTnTo pundéy. (Movéogg 05)
ii. Na Bpeite To ypovikd dr1acTipnoTe KOTA TO 0700 TO KivnTd A KivijOnke tpog to 6816 Ko avtd

7OV Kvi|Onke Tpog Ta aproTePd. (Movéoeg 04)

B) Na Bpsite To 6uvolko drdotnua S oV H1EVVGE TO KivTo A. (Movéoeg 10)

v) No awodciete 0TI KaTd TN O1dPKELD TNG Kivi|61|G TOV KIvI|TOU A, 0T6 TN Ypovikn oty 1Sec £émg

N YPOVIKI| GTIYUN g SEC, VAPYEL TOVAAYLGTOV PL YPOVIKT GTIYUN KATA TNV 0TT0id 1] STIY ol

wil')riw T00 A i’wv ici is Ti iéci wil’)'riw OV siis 70 A 6TO 6ldcri ia ovTo. (Movdﬁsi 06)

0) i. H toyomro tov kivntoo eivan v(t) =x'(t) =(t—1)2 +2(t=2)(t-1)=(t—1)(t—1+2t—4)
v(t)=(t-1)(3t-5)=0<=(t-1)(3t-5)=0=t=11

5
(3t—5=0<:>t=—j. t 0 1 5/13 3
3 X’(t) + q - o +
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ii. To kivnto kvnBnke e€1d ta, ypovikd doothuota [0,1) , (g , 3} Kot

APLOTEPH GTO YPOVIKO SLAGTILLOL 1,§ .

B) Xto ypovikod didotnpa arod t=0 £wc t=1sec to kvnTd SlovvEL dtdoTNU
2

8, =[x(1)-x(0)|=[0~(0-2)(0-1)

Y10 ypovikd ddotua oo t=1 émg t=5/3 sec to kvntd draviet StdoTnuo

2
s [ 5
3 3 3 3) 9| 27

Y10 ¥povikd ddotnpa omo t=5/3 £mg t=3 sec to kvntd draviet didoTnpo

=2m.

5 2 (5 5 .Y 4| 112
S;=X(3)-X| = |[=[(83=2)(3-1) —| ==-2 || =-1| |[=|4+—=|=—
=) (3)( ) )(3)(3j‘27 27
To cvvolikd SidoTnuo mov Sravider to kvntod eivar S=S; +S, +S5; =2+ X 0 112 R m
271 21 27
4
. , , Cq 5|, _ S, 927 2
v) H péon toydnta tov kivntod 61o gpovikd dtdotnuo 1,5 givon v = 5 T - 9’
1 =
3 3
INa ™ cvvaptnon X epapudletar 1o ®.M.T. 610 dtdoTnua [1,—} , OTOTE LILAPYEL TOVAGYIGTOV piat
x[2]- x(1)
’ 7. 5 4 ’ [J 3 2 ’ —
YPpoviKn otypn t; e 1,5 €100, MOTE X (tl) == 5 - 9 & X (tl) =v.

Yto0spn cuvapTno
O<una 40

23199'Eotom T : (1, +0) > R puo mopayoyiocyun covaprioen @ete yio kade X > 1 va w6yvel
KF(F'(x) =3 wan F(e)=L.

a) No amooci&ete 611 1) ovvapTnon g (X) =f? (X) —Inx, x> 1 sivan ota0cpf ko1 va Ppeite Tov TOTO
mgf. (Movéoeg 9)
‘Eoto f(x)=\/m, x>1.

B) No amodcitere 6T 1) evbeio Tov hiépyeTon omé Ta onpeia A(—e, 0) ko B(e, 1) epanteTon ot
vpoeu wopdotacn g f oto B. (Movaoeg 8)

1
¥) Na amodeitete 61 Yo kG0 X>1 1oyder <f?(x+1)-f*(x)<=. (Movadeg 8)
X

X+1
Avo

o) H g eivon mapayoyioyn oto (1, +00) ®¢ O10POPE TAPAYOYICIL®Y GUVAPTHCEWDY WUE
g'(x)=2f (x)f'(x) —% . Opog yro k6B X > 1 eivon xF(x)f'(x) = % < f(x)f'(x)= 2—];( , Gpa

g'(X)ZZZ—:I;(—%:%—%:O@g(X):C,CER.X>1

Eivor g(e)=f?(e)-Ine=1-1=0<c=0, dpa ywo k60e X > 1 givon g(x)=0<f*(x)-Inx=0<
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f2(x)=Inx < [f(x) =/Inx.
T kabe x > 1 sivan xF(x)f'(x) = % = f(x)#0 kot emedn n f eivar coveyng, Sronpel otabepo

npoonpo. Eivar f(e) =1>0, ondte yio ke x > 1 eivon f(x) >0, apa f(x)=+Inx.

B) H evOeia AB éxe1 cuvtedeot| dievbvvong A, = 1-0 = 3 .
e+e 2e
H evbeia AB gpdntetar g C; oto B av kot povo av f'(e) =h, = 2i .
(S

H f eivan mapayoyiown oto (1,+0) pe f'(x)= L (In X)’ =

1
2/Inx 2xfInx
1

1
Eivar f'(e)= 2odine =0 apa n gvlsio AB gpdntetor g C, oto B.

1 1 1 1
INo kéOe €f —— < f? 1)—f2 —o—0cxl 1)-1 =.
v) T kéOe etvon x+1< (x+1) (x)<X<:>X+1< n(x+1) nx<X

et cvvapmon ¢(x) =Inx, x > 1, woyvet to Bedpnuo Méong Tying oto Sdopa [X, x+1], ondte
o(x+1)—o¢(x)

vrapyet & € (x,x +1) této10, Gote ¢'(E) = T
+ —

@%:In(xﬂ)—lnx.

Eivar x<2§<x+1<:>1>l>i<:> L<In(x+1)—|nx<l
X & x+1 X+1 X

MovoTtovio cuvapTne
Ofpa 20

23937 Aivetar 1 ovvéptnon f(x)=x°+x-1, xeR.

o) No amodsiere 0TL 1 suvaptnon f sivan yvnoimg avéovoa. (Movaoeg 08)

B) Na Bpeite To cvvoro Tip@v g f . (Movaoeg 08)

v) No Bpeite Tnv e€icwon g epanTopévng TG YPUPIKNG TopdoTacns TS cuvaptiong f , oto

onueio g A(l,f (1)) : (Movadeg 09)
Avo

) T k60e X € R gtvar f'(x)=3x*+1>0, apa n ox yvnoing avéovsa.

B) Eivox lim f(x)=lim x* =—o0, lim f(x)= lim x* =+ . Enewdn 1 f tvon svveyng £xet obvoro tiudv

X—>—00 X—>+00 X—>+00
70 R.

7) H gpantopévn tg C, 010 A éyer eéicoon: y—f(1)=f'(1)(x-1) < y-1=4x-4 < y=4x-3.

In (x + 1) x>0
25764.Aivetor n cvvaptnon f (X) = .
x> x<0
o) Na e€etdoete av givar cvveyng oto X, =0. (Movaoeg 12)
B) No amodcitete 6TL ) T €ivan yvnoiog avéovea oto R. (Movéoeg 13)
AVo
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) Eivar Iirglf(x)z limIn(x+1)=0=f(0) kor limf(x)=limx*=0.

x—0" X—0" x—0"

Enedny lim f(x)=limf(x)=f(0) n f sivar cuveyng oo X, =0.
x—0" X—0~

B) ' ke X < 0 givan f'(x)=3x* > 0 kau emedn 1 f etvar svveyns oo (—o0,0], eivar yvnoing avéovoa

010 Sotnpa avto. o kéBe X > 0 eivor f’(x) = il >0 «on enedn n T eivar cvveyng oo [O +00) elvan
X+

yvnoing avgovoa oto ddotnpa avtd. Enedn n f eivon cvveyng oto X, =0, eivar yvnoing avgovoa
cto R.

29211.Aiveton n ouvaptnonf, pe f(x) =1- iz , x<0.
X
o) Na amodeilete 6T | svvaptnon f sivar yvneing @Oivovso 6to nedio opiopov g (Movades 05)
B) Na Bpsite 10 6Ovoro Tipdv TG T. (Movéoeg 08)
v) i. No amodsiere 0T 1 f eivan “1 — 17, (Movadeg 05)
ii. Na Bpeite Tqv avrictpoon ¢ cvvaptnong f, mqvf™. (Movadsg 07)

o) H f givar mapayoyioyn oto (—»,0) pe f'(x)= %
X

o k6Be x < 0 eivan f'(x) <0, omote 1 f eivar yvnoimg bivovsa oto (—,0).

B) Eivar Iirpwf (x)= lim (1—)(—12):1 ko limf(x)= Iim(l—izjz—oo.

X—>—0 x—0" x—0" X

Enedn n f eivar cvveync ko yvnoing ebivovoa oto A = (—00,0) €xel cHVOLO TIUDV TO

F(A)=(lim £(x), Jim £(x)) = (~e1).

x—0"

v) i. Exedn n f eivon yvnoing edivovoa givor ko 1-1.

ii. T ka0 x<0 won y<1 givan f(x)= y<:>1—i y<:>i—1 y < x? %@
X X

|X|= g X = , <X f apaf (y) - /ﬁ,y<l,0nérs f"l(x)z— ﬁ,x<1.

23376.Aivovton o1 GUVUPTICELG:
e f(X)=Vx’+1-X, xeR ko
e g(x)=Inx,xe(0,+0).

Av yvopilovpe 6T N Ypogukn mapdctacn ¢ f Bpicketor wdve amd Tov GEova X'X Yo kals XeR,
T07E:

o) No tpocdiopicets T suvaptnon h=gof . (Movaoeg 07)
B) No amoocitete ot
i. movvaptnon h givol weprrj. (Movadsg 04)
ii. n ovvaptnon h givan “1-1”. (Movadeg 06)
v) Na Av0si ) e€icmon h(x - 1) + h(lnlj =0, x>0. (Movadsg 08)
X
AVo
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a) Enedn n ypoewn mapdotacn g f Ppioketon méve and tov aEova XX yia kdbe X e R, eivar
f(X)>0,xeR. Eiva A, ={x €A, /f(x)eA }={xeR/f(x)>0}=R xa

h(x):g(f(x)):ln(m—x).

B)i. [ kébe xe A, =R kaw —x e R xa h(—x)=—h(x)c>In(\/m+x)=—ln(\/m-X)<:>
In(\/Eer)Jrln(\/m—x):O@In[(Mer)(\/E—x)}:O@

2
In{(\lx2 +1) —Xz} =0 In(x2 +1—X2)=0 < In1=0 woyvel. Apan h givor meprr.

ii. H h eivox mapayoyioyn oto R og chvieon mapaymyiciumy GuvapticemV e

' Zx X —x%+1
[L2 — -1 =~ == __= NN
h'(X):( § +1_X) 2N+l Pl M _ 1
VX2 +1-x  IxP+1-x  xXP+1-x  [y? +1£/¢/1/j«/x2_x Vx? +1
o k6Pe X € R etvan h'(x) <0, dpan h eivan yvnoiog ebivovsa oto R, omote eivon 1-1.

h(x-1)+ h(ln%):&:h(x—l):—h(ln%jhgm h(x—1)=h(—|n%j@ h(x-1)=h(-In1+Inx) <

h1-1
h(x-1)=h(Inx) < x-1=Inx < x=1 apov yia ke X > 0 givar INX <x —1 ka1 1 W6OTTO WYHEL HOVO
v X = 1.

TomKd aKPOTATO GUVAPTNG
O<no 20

23197 Aivetar 1 ovvéptnon f(x)=x*-2x, xeR.

o) No. ppeite dvo Sra@opeTikovg aprtOpoig o, p dote f(a) =f(B) . Katomv va artioroyoets yiatin

cuvaption f dev avriotpéeTan. (Movéoeg 9)

B) No peretijoete T cvvaption, pe T Pondcia TG TaPayAdYOL 1| PLE 0TOLOVOHNTOTE GALO TPOTO, MOG

POG T1] LOVOTOVIO KoL T OKPOTATO. (Movaoeg 8)

v) Na oyedrdoete ™) ypogiki Ttopdstacn C, g f. (Movéoeg 8)
Avo

) Eivor f(0)=0 kot f(2)=0 épa £(0)=1(2).

=0
Eneon| f (0) =f (2 n f dev eivan 1-1 ondte dev avtioTpéperat.

B) H f etvon mopaywyioyun oto R pe f'(x)=2x—2. o kéBe X < 1 eivan F/'(x) <0 ko yuo kéfe x > 1
elvan f’( X) >0, enedn n T elvan cvveyng, eivar yvnoing edivovca oto [

(—o0,1] ko yvmoing avéovsa oto [1,+0) . H f éxet eddyuoto to f(1)=-1.

) Etvan f(x)=x>-2x+1-1=(X —1)2 —1. H ypagwn mapdotacn g f
TPOKVATEL O 0PLLOVTIOL PETATOMION TN Y = X Kotd 1 povada deéid o 1
LOVAd TTPOG TO KAT®.
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25761.Aivetor n svvaptnon f (x) = X(In X= 1) +1,x>0.

a) No TV peLeT|OETE OG TPOGS T1] LOVOTOVIQ KL TO AKPOTATA. (Movaoeg 13)
|i) Na MoeTe riv siioc)ci xInx+1=x. (Movdﬁsi 12)

o) H f eivar mapayoyiown oto (0,+%) pe f'(x)= Inx—l-l—)(/-%: Inx.

o k60e x €(0,1) givon f'(X) <0 karyia k6be X > 1 eivon f'(X) >0, emewdn n f etvon cvveyng, elvan

yvnoimg ebivovea oo (0,1] ket ywnoing avéovoa oto [1,+0). H f &xet ehdyoto to f(1)=1-(-1)+1=0.

B) xInx+1=x < xInx-x+1=0<x(Inx-1)+1=0< f(x)=0<f(x)=f(1) = x =1 ywoi yio kGbe
x€(0,1) eivau f(x)>f(1)=0 Ko yia k6be X > 1 eivon f(x)>F(1)=0.

Ofna 40

23210.0cmpodpe covaptnon f:R >R 800 @opéc A
nopayoyiown 6to R Kol 6T0 TOpoKATO GYpa diveTal
1N YPOQIKI] TOPAGTACT] TNG TAUPAYDYOVL CLVAPTNONG f’(X) .
I'vopilovpe 6T

. . M
o XILrpwf(X)=+°°’ XILrllf(X)=_°°’ /-\ 2
e Ta 0, B €ivor oL TETUNPEVES TOV HOVAOIIKAOV 000 G UEL®V C B\ >
670, 0oL TEUVEL TOV AEOVA X X 1] YPUQLIKI] TAPAGTOON g x, 0O
NG TAPAYDYOV GUVAPTNGNS f'(X) . C,

o f(a)<0,f(B)>0.
* 1] YPOUQIKI| TAPAGTACT TNG f'(x) TePOVGLALEL 0MKO akpoTaTo 6T Oé0M X, .
a) No pehetn0ei @g Tpog T HovoTovia Kol To TOTIKE OKPOTATA, 1) f(X) . (Movaoeg 8)
B) No amoociere 6TL 1| €€icmon f(X) =0 éyeLtpearc oxplpdg Tpaypotikég picsec. (Movaoeg 9)
v) No anodcitete 0T1 Y1 ka0e X e R, woyver f (X + 1) —f (X) <2. (Movadeg 8)
Avo
o) N ke x <a M x> P etvar f'(X) <0 xon emedn 1 f etvon cvvefic ota (—o0,a], [B,+0), eivar yvnoiog
pbivovsa ota Sractipate avtd. I'a kabe X € (a,B) eivan f'(X) > 0korn f etvar cvveyng oo [o,B], omdte

givar yvnoiog avéovea oto didotua avtd. H f éxel tomkd eddyioto yio X = a. to f (a) KOl TOTKO LEYLOTO
Y x =B o f(B).

B) Zto Sdonpa A, = (—00, a] n f etvon suveyng kot yvneiong edivovoa omdTE £YEL 0VTIGTOL(O0 GUVOLO
tpdv 1o F(A,)= [f(oc),+oo) . Enedn f(a)<0,f(B)>0, 10 0 Bpioketon ot0 ecwtepcd tov f(A,),
omdTe VIApYEL povadikd, Aoym povotoviag, X, 6To e6TeEPKO TV A, T€T010, Oote f (Xz) =0.

1o dbotnua A, = [B,+00) n f eivon cvveyng kat yvnoing eBivovoa omdTe £xEl 0VTIGTOLO GUVOLO TILDV
10 f(A)= (—oo,f(B)] . Enewdn f(B)> 0, 10 0 Bpioketar 610 ecmwtepicd ov (A;), ondte vrapyet
HOVOOIKO, AOY® HOVOTOVIOG, X;0T0 e6mTEPIKO TOV A,y TéTol0, Mote f (X3) =0.

Telka n e&icoon f(x)=0 éet axpBas 3 pilec.
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) T my f epappodletarto O.M.T. 610 [X, X +1], X € R, omdte vmbpyer & € (x,x +1) té1010, DoTE
f,(é;):f(x +1)—f(x)

X+1-x
210 oo PAémovpe ot f éyxet péyioto to 2 Yoo X =X, , omdte yiao kGbe X € R givon f'(x) <2.
Emopévag kar f'(§) <2< f(x+1)—f(x)<2.

=f(x+1)—f(x).

23311.@zmpovpe opBoyavio Tpiywvo pe Gdporopa kKadétmv mhevpav ico pe 1. Av ) pia kdOeTn
mAevpd TOV £XEL PKOS X , TOTE:
a) Na Bpeite Tnv cvvaptnon mov ek@palerl To nPaddv 10V TPLYAOVOL GUVEPTI|CEL TOL X KL

va v e£eTdoeTE MG TPOS TA AKPOTATO. (Movéoeg 06)
B) Na Bpeite TV cuvaptien mov EKPPALEL TNV VTOTEIVOVGE TOV TPLYMDVOL GUVAUPTHGEL TOV X KOL VO,
NV ££ETACETE OC TPOG TG, OKPOTATO. (Movaoeg 07)

v) No amwodciete 6TL | péYIGTH TIHI] TOV VYOLS L TTOV GVTIGTOLYEL GTIV VTOTELVOVGO TOV TPLYADVOL
givan ion pe TZ, otav X =% . (Movadeg 07)
0) Av 0 n ofeia yovia wov Bpiockerar anévavtt amé v TAeVPa X, va Bpeite 10 prOP6 petaPoiis g
0 ™ xpoviki otiypn t, katd TNV omoia X(to) =% , 0£001EVOL OTL M| TAEVPE X avEdveTal pe otaBepo
poOpé 0,1m/sec. (Movaogg 05)
AV
a) Ocwpovpe tpiyovo ABI' pe A =90" 610 omoio AB=X, A’ =Yy pe
X+y=ley=1-X.

Eivau E(x):(ABF):%AB-AF:%X(I—X):%(X—xz).

Etvoix >0, y>0<1-x>0<x<1, apa x(0,1).

H E giva mapayoyiown oto (0,1) pe E'(x) =%(1—2x).
, 1 1
E (x)20<:>5(1—2x)20<:>1—2x20<:>122x<:>XSE.
7 1 s ’ r 1 7 !’ 7 . 7
Mo ké4Oe X € O,E etvon E'(x)>0 kot yun kébe X € E,l eivar E'(x) <0 . Enedf 1 E eivon suveyng

oT0 (0,1) , eival yynoing avéovco oto (0,%} Kat yvnoiong eivovca 610 {%,1} .

1 1 1/1 1) 1
HE éyat péytotoyio X== 1t E| = |[==| = —= |==.
AEpEoRoma F=5 (2) 2(2 4) 8

B) Ao to mubaydpeto Bedpnua éxovpe: B = AB® + AT? =x +(1- x)2 =x’+1-2x+x’ <

BI? = 2x% —2x +1 ¢ Bl =v/2x% —2x +1.'Eoto BI(x)=v2x’ —2x+1,x€(0,1)

H cvvaptnon BI' eivou mapaywyiciun oto (0,1) ®¢ 6VVOECT TAPAYOYIGIUL®Y GUVAPTNCEDVY LUE

BF'(X)=(2X2_2X+1)I= ax-2 Z(2x-1) |
202x% —2x+1  2y2x? —2x+1  Z\2x2—2x+1
Z(2x-1)
2o 2ot

Eivou BF'(X)ZO@ 20@2X—120<:>X2%.
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Mo kéOe X € (0,%} etvon BI(x) <0 kot yio k6Be X e (%,1} gtvon BI'(x)> 0 . Emedf n BT eivau

GULVEYNG OTO (0,1) , elva yvnoiong pBivovca oto (O,%} Kot yvnoing adéovca 6To {%,1} .

1 f 1 1 2
H vroteivovsa BI™ yivetat ehdyiom yio X = % LE T BF(EJ =,[2- e 2. > +1= % .

v) Eotw AA= v 10 Hyog mov avtistolyel oty vtoteivovsa tov tptydvov. Tote

Elel“-U@D:Z—E
2 BI'

(1) ka1 m 166TNTA WoYDHEL PHOVO Y100 X =

1
2
Enedn n BI éye1 ehdyioto 1o BF(%) = g , loyveL ot BT (x) > g & Bl“l(x) < % = BF( 7 <2 (2)

Kot 1 16otnTa 1yvel povo yio X == . [oAlamraocidlovtog kotd péin tig (1), (2) mpokvmret 6t

2
() i

1
< < v < — . Ondte n péylotn TN TOL VYOLC L ElvOl — Y10 X =— .
BF(x) 4 1 T HEY1IOTN TIUN YOoug 4 Y 5

AP

Enedn n E el péyioto 1o E(%j =% toyber 6t 2E(x) <

=

KOl TN (POVIKT GTIYUN

1) 1 1111 1 [ 1)2
0,1(1—)— -0,1 2 Z T4z = 2 = |1-=
) 2) 2 (Ar(u)Y _10'2" 210 (AT(t) _10. 0 2) 1 e
o)~ 2 y- 2 - 2 =
(1_ 1j BI'(t) 1) Br(t,)) 1 (f2) 5
2 2 42

24579.Aiveran ovvaptnon f:(0,+0) > R, pe tomo f(x)=2Inx-x.

o) i. No HELETIGETE TNV GUVAPTI|ON OC TPOG TNV LOVOTOVIW TN|G. (Movéoeg 07)
ii. Na Bpeite To ovvoro TIndV THS cVVApPTONG. (Movaoeg 07)
iii. Na ppeite To axpoTOTO TG GUVAPTNONG. (Movadsg 04)

B) Na Bpsite To aMiBog TV pridv ¢ kicwong f (x) =k, keR. (Movéoeg 07)

Ave

@) i. H f eivan mapayoyioym oto (0,+0) pe f'(x) =E—1=ﬂ .
X X

X 0o 2-x>0ex<2.

o ke X > 0 givan f'(x)>0 < 2-

T ke X €(0,2) eivor f'(X) >0 karywo kabe X > 2 eivon F'(x) <0, emedn n f eivon cuveyig, etvor

yvnoing avovsa oto (0 2] Kat yvnoiong eivovca 6to [2 +oo)
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ii. Eivon lim f(x)= Iirr](2|nx—x)=—oo, f(2)=2In2-2 o

x—0" x—0

S
lim £ (x) = lim (2Inx—x) = lim [X(Zm—x—lﬂz—ooywni lim X2 jim X o,
X

X—>+00 X—>+00 X—>+00 X—>+0 X DLH x—+0 ]

>to dudotnua A, = (0,2] n T elvan ovveyng kot yvnoimng avéovoa, ondte £xel avticToryo cHVOAO TIUDY TO
f(A;)=(—,2In2-2].Z10 Sibotnpa A, =[2,+0) n f eivar cuvexig kat yvneing pdivovsa, ondte &xel
avticToyo chvoro Tipdv to f(A,)=(-»,2In2-2].

H f &xe1 oovoro tipdov 1o f((0,+0)) =F (A,)Uf(A,)=(—0,2In2-2]
iii. A6 1o oOvolo tipumv ¢ T, Tpoxdntel 611 Tapovordlel péyioto to 2In2-2 yia X = 2.

B) Av Kk < 2In2-2 tote vrhpyet povadikd X, €(0,2) ko povadikd X, €(2,+0) tétown, Gote
f(x,)=f(X,)=x, ondte n e&iowon f(X)= K et axpPig dYo pileg ot mepintoon oot

Av k = 2In2-2 tote emeldn ywo k6Be X €(0,2) U (2,+) eivon F(x)<2In2-2, n ekicwon f(x) =k &gl
axpimg pio Avon m X = 2.

Téhog av k > 2In2-2, td1e 10 K dgv mepiEyetTon 610 cvvoro Tndv g f ko 1 e&icwon f (X) =K givat

advvaTN.

24587.Aivetor n ovvaptnoen f: (0,+oo) — R, pe tomo f(x) =2InX— X kou 1 gvleio €:y =X.
I'vopilovpe 611 1 awdoTacn evog onpeiov M(xo,yo) TG YPOUPIKNG TAPAoTAGIS TG suvapTnong f
a6 Tnv evleia &, givan d(M,s) =2 |x0 —lnx0| .
a) No amodsciEete 6TL 1) amdoTO6T TOV SNUEIOV M( xo,yo) G YPOQLKIG TUPAGTACIGS TS CLUVAPTNONG
f amé v gvbeia €:y =X, sivin d(M,s) =2 (xo —lnxo). (Movadeg 05)
B) i. Na ppeite To onpeio tng C, , To omoio améyer v eAdyiot andéoTacn amd Ty cvbeia €.
(Movaoeg 12)
ii. Na ppeite v ehdyrotn anoctacn. (Movadeg 03)
v) No Bpeite To onpeio g C; o7o omoio n epamtopévn g sivan mapdiinin pe Tnv gvbsio y =X Kot
o1 cuvéyElo vo. Ppeite v eEicoon ™G epamTopévnc. (Movaoeg 05)

a) ['vopilovpue 61ty kG6e X > 0 givon INnX <X <= Inx—x <0, dpa
d(M,e) =2 x, = Inx,| =+/2 (Inx, — X, ).
B) i. Eoto d(x)=+/2(x~Inx), x>0.

H d eivon tapaywyiowm oto (0,+0) pe d'(x)= \/E(l_ij = \/EXT_l :

Eivou d’(x)20<:>\/§-x—_120<:>x—120<:>x21.
X

o k60e x €(0,1) eivan d'(x) <0 ko yu ke X > 1 givon d'(x) >0, emerdn 1 d eivan cvveyng, eivan
yvnoing edivovoa 6to (0,1] Kol yvnoiog avEovoa 6To [1, +00) . H andotaon d yiveton ehdyiotn yua X = 1.
Tote M(1,-1).

ii. H eMdyom) amootaon eivon d(1)= J2 (1-In1)= J2.
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T) Apkei va Bpovpe X, >0 i 1o omofo woyver om f/(x,) =4, =1 3—1:1©£=2©X1 =1.
Xl Xl

H {ntodpevn epantopévn éxet ebiowon: y—f(1)=f'(1)(x-1) o y+l=x-1ley=x-2.

27650.Aivetor n cvvaptnon f(x) =Inx, x>0 kot Ta onpeia A(O,l) Kol B(1,3) :

a) i. Na Bpeite onpeio M, g C, 11010, AGTE 1| EQATTONREVY VO Eivon TOPGAANAN TTPOG TNV

gvleia AB. (Movaoeg 06)

ii. Na Bpeite v e€icmon g epantopévng 6to M, .
(Movaoeg 02)

B) Eoto E(x)= %(ZX +1-1Inx), x>0 1 cuvapTHoN TOV

ekQpaler To gppfaddv Tov Tprydvov ABM, émov M éva toyaio
onueio g Ypuikng tapactacns s f. Na amodsiers 6tL 0
enPadov Tov TPLYOVOL YiveTon EAdYLoTO 6TAV TO onueio M
Tovtiletan pe To M, Tov @) epotiparod.

(Movaoeg 10)
v) Na amodeiete 6TL vapyel povadiké onpeio M, g C, pe

TeTppéV X, € (1, 2) 77010, OGTE TO Tpiydvo ABM, va givan

oiﬂoi(i)vw c‘riv Koivﬁi' A. iMovdﬁsi 07i

o) Eoto M, (xo,ln X, ), Xy > 0. H epantopévn mg C; oto M, etvar mapdriinin oty evbeio AB dtav

f'(Xo) =Apg @%z%@%zZ@xo :%. Torte f(%jzln%:—an, omdte 1 {nroduevn
0 0
1 1

epamTopévn givan 1 evbeia &: y—f(EJ =f'(§J(x—%j oy+In2=2x-1<y=2x-1-In2.

B) 'Eotw M(X,y) pe y=Inx, x >0.Eivau A—B:(1—0,3—l)=(l,2), mz(x,lnx—l),

det(AB, AM) |

=Ilnx—1-2x. To {ntoduevo euPadd eiva:
X Inx-1

(ABM)zE(X)=%|lnX—1—2x ,x>0.

Eme1om n T eivan koikn Bpiocketar kKdTm amd Kabe epomtopévn e eKTOG TOL GNUEIOD ETOPNG TOVG, Apa
i ke X > 0 givon f(Xx)<2x-1-IN2<2x+1=Inx <2x+1<Inx-2x-1<0, ondte

E(x)z%(2x+l—lnx), x>0.

v) To tpiyovo ABM etvan opBoydvio oto A dtav

Inx-1
DM = —1 > ))‘(

Apxkei va omodei&ovpe 6tL vITApyEL LOVAdIKO X, € (1, 2) této10, dote 2InX, +X, —2=0.

2=-l=2hx-2=-x<2Inx+x-2=0.

Oewpovpe m cvvépmon h(x)=2Inx+x-2, x €[1,2].

Etvon h(1)=-1, h(2)=2In2, dntadn h(1)h(2) <0 kou emedn n h eivar cuvexfig oto [1,2] og GOpotcpa
CLVEYDV CLVOPTNOE®V, GOUPOVA Le To Bedpnuo Bolzano, vrdpyet X, € (1, 2) té1010, ®oTe (Xl) =0
2Inx, +x,—2=0.
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H h givon mapoyoyiown oto (1,2) pe h'(x) = 2 +1>0 xot emedn n h givar cuveyng oto [1,2], givor
X

yvnoing av&ovca 6To diotnpa avtd, omdTte T0 X, eivor 1 povadky pifa g e&lowong 2INX+x—-2=0

oto dwotnpa (1,2).

28532 'Evag vopag BpickeTan oto onpeio A pua Kukhkig Aipvng b

aktivag 1 Km ko 0éher va ¢g1dosel 610 onpeio B g Aipvng dote n

AB va givan o1dpeTpog Tov KUKAOL. OELEL VO TO KOTAPEPEL

oVVOLALoVTaG OVO €101 KIVI|GE®V: VO KOTNAXTIGEL 0p LK pne fapka

KOTd pijkog Tov gvduypappov Tpijpatog AP £xovtag TayvTnTo. B
3 Km/h ko 6t 6vvéyerlo TpEXovTag VM 6TV KUKAMK)

TEPLPEPELD. KOTA KOS ToV TOEov PB pe tayvtnta 6 Km/h. A

"Eoto 6t 1 petafint yovia PAB givar O rad .
a) No amodeitete 611 (AP) =2060v0 KOl 6TL 0 GVVOMKOG YPOVOS TOV
0a yperaotei 0 Gvopac o va kKGvel ™ petdpaon ané to A oto B

givan f(O) = %(261)V9+9) , 0<0 <g . (Movadeg 8)

B) Na Bpeite v Ty ¢ Yoviag 0 Yo TV omoia 0 cvvoiKoS Ypovog peTdfaong yiverar péyrotoc.
(Movaoeg 10)

2 6 18
(Movéoeg 7)
Aivovtar: To pikog S gvég T6Eov mov avticTolysl oc emikevipn yovia X rad 6g kokho oktivec R,
givar S=X-R km 611 (am66TOG) = (1pOVOS) X (TOYOTNTA).
Avo

v) Na am0d€ilete 0TI GUVOLO TIUOV TNG GVVAPTIONG f(0) givan f((O,E)) = [E, Tt 6\/5} .

0) H yovia PAB &ivatl opOn yroti eivon eyyeypoappévn oe nuikvkAito. Xto opboymvio tpiyovo PAB ivar

(AP)

(AP)
oLV = —= < oV = ~—= < (AP) =200v0.
(AB) 2
_ 20vv0

‘Eoto t, 0 ypovog mov Ba ket o dvopag Ty amdctoon AP, tote (AP) =3t <t =

Enedn n yovia PAB eivon eyyeypappévn oto 100 PB, 10 16&0 ot eivan 20 rad kon £xet pikog
(., =20-1=26. Opog kveitar kotd picog Tov t0&ov PB pe taydmro 6 Km/h kot éoto t,0 ypovog

: . , , . . 20 6
OV KAVEL 0 Gvdpag va dtavdcet avto To T08o. Eivon £ =6t, & t, =—= rh

_ 20vv0 9_1

O cuvolikdg xpovog mov ypetdteton o avdpag sivar f(0)=t, +t, 3 + 3= 5(20’0\/6 +0) ue

0<6<E.
2

B) H f eivon mapayoyiciun oto (O,gj e f'(6)= %(—27];16 +1).
Eivon f’(6)20<:>%(—2nu9+1)20<:>—2np9+12 0= —2nud > —-1<nud S%@

n]we/{o’gj n , AN , , T, ,
np@ﬁnug & 0<6£E.Fux1<a98 0e O’E etvan f'(0) >0 kon yio k6Oe 0 € o etvon '(0) <0,
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enewdn N T elvan cuveyng oto (O, j, gtvar yvnolog av&ovca 6to (0,%} ka1 yvnoing pbdivovca 6to

N a

ola

{g ; gj H f éyel péytoto i 0 =

y) Eivar limf(6) = lim }(201)\/6 +0)=

00" 050" 3

wlnN

6) 3 6 6) 3 2 6 18

lim £ (6) = lim =(20uv0 +0) =%(0+gj =%.

0> 0—>—
2 2

H f efvon cvveyng kat yvnoilog avéovsa 6to A, = (O,E} , OOTE £XEL AVTIGTOLYO GUVOLO TIUDV TO

2
f ( A 1) = (E, T +12\/§} . H f glvon ovveyng ko yvnoiong ¢bivovsa oto A, = [%,g) , OTOTE EYEL AVTIGTOLYO

+64/3
E, T \/_} . H f éxe1 60volo Tipdv 10

6 18

f((ogn =f(Al)uf(A2)=(%, ’”éﬂ.

28534.0¢hovpe vo KaTtookevdoovpe éva Tapadvpo cg o eKkAnoia, To
07oi0 vo amoteleiTanl 00 £vav MUIKVKAMKO diocko kon a6 éva opOoydvio,

OTTMG OglyveL TO TapaKkdTm oyfquo. H cuvolkn mtepipetpog Tov mapadvpov /\
0éhovpe va givar otabepn) ion pe 4m, ariid 10 cuvolko epPadé Tov N SR
napa@vpov vo givar To peyarvtepo dvvato. ' Eoto 0TL | aktive Tov ] K O

oovoro Tiudv o f(A,)= (

NKVKAioL gival (AK) =Xm Kal TO VYog 1oV opBoymviov givan
(AA) =y m. Ovopalovpe E(x) 70 cvvolké enPadév Tov Tapadvpov. Y

o) Na amodeiere 6T ¥ = —%2- X+2 ko E(X) = —HTM-XZ +4x, pe

Xe (0, i) . (Movadeg 8)

B) Na Bpeite Tnv péyrotn Tipn 10V 6VVOAKOD EuPadov Tov Tapadvpov. (Movaoeg 9)
v) Ovopalovpe X, TNV TP TOL X TOV NEYIGTOTOLEL TO ENPadOV E(X) Kol E(XO) 70 péyroto epufaood.

In(E(x))

Na vmohoyicete To lim —————. Movadseg 8
Y X=X E(X)—E(Xo) ( S )
AVG
a) H mepipetpog tov nuikukAiov givol mx Kot 1] GUVOAIKY TEPIUETPOG elvat:
Bl +TA+AA +7x =2y +2X + 71X, Gpa 2y +2X+ X =4 < 2y =4—(n+2)x & y:—’H_2 ‘X+2.

T+2

To eppado tov opBoywviov pépovg eivar (ABI'A) =y 2X = (— X+ 2} 2x =4x —(m+2)x* ko 1o

, R - S , o
eUPadd TOL MUKVKAKOD Ympiov gival - OTOTE TO GUVOALKO eUPadd elvat

2
E(X)=4x—(n+2)X2+%=4x—(n+2—gjx2 =—nJ2r4-x2+4x.
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4 ) 4
, Gpa X €| 0, .
T+2 T+2

Etvar X > 0 ko y>0<:>—n—J2r2-x+2>0<:>—n—J2r2-x>—2<:>x<

B) H cvvaptnon E sivon napaywyicyun oto (O, izj ue E'(X) = —(n + 4)x +4.
T+

Eivor E'(X)>0 —(n+4)x+4>0<x <

n+4

Mo ké0e X € (O,ij etvar E'(x)>0 kot yw ke X e(

jsivm E'(x)<0, emewdn n E eivan
n+4

n+4 m+2

ouvveyNe, etvar yvnoing adéovoa 6to 0,i ka1 yvnoing pbdivovca 6to 4 , 4 .
n+4 n+4 n+2

4 4 n+d (4 Y 4 8
to E =— . +4. = .
n+4 n+4 2 n+4 n+4 w+4

v) Emedn n E éxet péyoto yo X = X, 1oyvet 611 E(x) < E(xo) Y kéBe X € (0, iz} Kol 1 1.6oTTo
T+

H E napovcialel péyioto yio X =

16Y0EL HOVO YloL X = X, = i4 . Enopévag E(x)<E(x,) < E(x)=E(X,)<0 yw uég tov X kovd 610
T+

. 1
X, omote lim ——————=—00. Akoun E(xo)zi4 >1< InE(x,)>Inl1=0, ondte
n+

e E(X)_E(Xo)
limIn(E(x))=In(E(X,))>0 ko lim In(E(x))

o “Xom:xlmliln(qx))m}=—oo.
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Kvptotnto — Xnueio kopmn

23312. Aivetan 11 ouvaptnon f opiopévy oto [-2, 2] téTowa dore:

- f ouvgync 670 [—2, 2] :
- 000 Qopéc mapaymyicun 6To (—2, 2) Ko
- f2(x) - 2f(x) +x* =3=0, nie kG0 x[-2,2].

o) Na amodsilete 6T 1 suvaptnon f dev el onpeio kopmigs. (Movéoeg 08)
B) Av f(0)=3,

i. No amodeitere 6T (f (x)- 1)2 =4—x, ne ke x €[-2, 2] kon korémy énif(x)=1+4-x*
xe[-2,2]. (Movadeg 09)

ii. Na Bpsite Ta olkd axpotata g f koL 61N cVVELELD Vo AvoeTe TNV e€icon f(x) = OUVX .

(Movdﬁsi 08)

a) Eoto 6t n f éyet onueio xaumg to (Xo,f (XO)), X, €(-2,2), 161e "(X,)=0.

Enedn n f eivon §o popég napayoyiowun oto (-2, 2), n ovvépmon f2(x)—2f (x)+x* —3eivor dvo
QOpPEG TopaYYIoIUN 6TO (—2, 2) ¢ TPAEEIC TOPAYDYICIU®V GUVOPTNCEMY, OTOTE:
(£2(x) = 2F (x) + X2 =3) =0 2F (x)F'(x) ~ 2 (x) + 2x = 0= (2F (x)F'(x) - 2f'(x) + 2x) =0
2" (x)F'(x)+2f (x)f"(x)—2f"(x)+2=0 ko yw X =X, gtvor

2(F(x,)) +2F (%) F24x5) —2824xq) +2=0 2(f'(x,))" = -2 adovam.
Emopévac n f dev éxel onueio koumng .

B)i. f2(x)-2f (x)+x*-3=0f*(x)-2f (x)+1=4-x* < (f(x)—l)2 =4-x* =

[f(x)~1 =v4—x2 (1)."Eoto h(x)=f(x)-1,x[-2,2].

Eivau h(X)=O<:>\/4—_2=0<:>4—X2 =0ex’=4ox=12.

o k60e X €(—2,2) eivon h(x) =0 ko enewdn n h eivar cuveyhig, Statnpei otabdepd Tpdonuo 610

Suaompa awtd. Etvon h(0)=f(0)-1=2>0, apa h (X) >0 yia k60e X (-2, 2), ondte 1 (1) yiverau

f(x)-1=V4-x* & f(Xx)=1+V4-x* xe(-2,2).

TMa X =2 ko1 X = -2 &ivol |f(2)—1|=«\/ -4 & f(2)-1=0<1f(2)=1 kot 6powa f(-2)=1.

Apal f(x):{1+ /4=x, Xe(_2’2)=1+\/4—x2, xe[-2,2].

1L x=2fx=-2

.. 2X X
ii. Etvan f'(x)=— =— .
(x) 2Ja-x2  a-x

o k60e X €(-2,0) eivon F'(x)>0 xawyr ke x €(0,2) eivon f'(x) <0, enerdf n f eivar cuvexfig oo

[-2,2], etvar yvnoing avéovoa oto [-2,0] kot yvnoimg ebivovsa oo [0,2].

H f éye1 tomo ehdyoto to f(-2) =1 xarto f(2)=1 ko tomkd péyoro to f(0)=3.

o kdbe x €[-2,0] eivon F(-2)<f(x)<f(0)<=1<Ff(x)<3 ko ya kébe x €[0,2] eivan
f(2)<f(x)<f(0)=1<f(x)<3, apayia kibe X €[-2,2] eivon 1<F(x) <3, emopévagn f &xet
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eMdoto o 1y X =2 ko X =—2 ko uéyteto 1o 3 yia X = 0.
Emedn yio ke X €[-2,2] eivar 1<f(X) <3 kor —1<ovvx <1, n ekicoon f(X)=ocvvx éget Abon povo
otav f(x)=ovvx =1, 10 omofo etvon adbvaro apov 1 e&icwon f(Xx)=1éxet Moeig tig X =21 x =2

7oL degv emoinBevovy v cvvx =1.

23531.Aiveton n ovvaptnon f (X) =e*—Inx-3.
o) No amodsiere 6TL 1 T givan kvpT) 670 (O, +00) . (Movadeg 6)

B) No amoocitete 6TL | f(x) nopovotdlel 0£on oMKov ehayicTOV 6€ KATOW0 X, € (0,1) pe f(xo) <0.
(Movaoeg 10)

2023
v) No vroloyicete To lim M (Movaoeg 9)
x F(x)—F(X,)

Ave

) H f givan 500 gopés mapaywyioyn oto (0,+00) pe f'(x)=e" 1 f(x)=¢* +i2 .
X X

o k6Be X > 0 eivar £/(x) >0, omote 1 f eivan kupth ot0 (0,+00) .
’ - ’ - X 1 '
B) Eivor limf'(x)=lim|e*—= |=—o0 kan f'(1)=€-1.
x—0" x—0" X
Ene1o n f eivar kvptr 010 (0, +oo) , M f 7 glvan yynoing avéovoa 6to didotnua avto.
Ene1dn n f7 elvar cvveyng kot yvnoiog avéovoa 6to (0,1) £xel OVTIOTOLYO GLVOLO TIUDV TO
£((01 :Iimf’x,limf’x):—,—l.E ; by epié £/((0,1)), vd
((0 )) (H(r (x) lim (X)) =(—o0,e~1). Eneidn to undév mepiéyeton 610 ((0 )) VIapyEL

povadiko X, €(0,1) tétoto, dote f'(Xx,)=0.

£y
o k6B X <X, < F'(X)<F'(X,)=0 xon emedn n feivon coveyng oto (-0, X, |, eivon ywnoiog pbivovoa
070 JldoTNa 0VTO.

f'/
o k6Be X > X, < F'(X)>F'(X,) =0 xon enedn n f etvor suveyng oto [X,,+0), etvar ywnoiog adéovoa

070 dldoTnua oTo.

fr
H f napovoidter ehdyioto yio X =X, 1o f(X,). Eivon X, <1<f(x,)<f(1)=e-3<0.

v) Enedn n f éxer eddyioto oto X, eivan f (X) >f (XO) v kéOe X >0 karn 166TTO 16YVEL HOVO Yia

X =X, , omOTE Y10, KGE X KOVTd 6T0 X, ivan f(X)>F(x,) < f(x)—f(x,)>0.

. ( (X))2023 . 2023 1 . 2023 2023
Eivon lim ———2——=lim | (f(x ————— |=—o0 yiori lim(f(x =(f(x <0
ox f(X)=F (%) *x% ( ( )) f(x)-f(x,) on( ( )) ( ( 0))
Ko Iim;=+oo apod lim (f(x)—f(x,))=0 ko f(x)—f(x,)>0xovra oto X, .

X—’XOf(X)—f(Xo) X—Xg
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24760.Aivetor n cuvaptnon f(x) =e“=Inx=2Ax, x>0 6mov LR . Avioyder e—A=¢°—1-2Ae, va
amodeitete OTL @

a)n f eivan kopTN. (Movaoeg 6)

) vrapyer axpipai éva X, € (1,e) pe f'(x0 ) =0. (Movadeg 6)

7) Twa v T ioydovy o1 vreBiceig Tov Ozwpriparog Bolzano oto [1,€]. (Movaoeg 6)

d) n f mapovoraler olko axpétaTo 6T0 X, OUL Eivan To €°(1—X,)+1—-1InX, . (Movéoeg 7)
AV

) H f givan 800 gopég mapaywyioymn oto (0,+00) pe f'(x)=e* —%— Ak f'(x) =€ +Xi .

Ta kabe x > 0 eivan £(x) >0, apan f eivor kopth 610 (0,+0).

B) e—r=c—-1-def(1)=f(e).
Emedn n f eivan suveyns oo [1.e], mapayoyiown oto (Le) kou f(1)=F(e), copoova pe to Bedpnua
Rolle, vrapyet X, €(1,e)térow0, dotef'(x,)=0.

e"—e-1 ¢

v) Etvon e—kzee—1—Xe<:>ke—kzee—e—l@k(e—l)zee—e—1<:>7»=—1— 1—1
e— e—

Ene1om n f eivar kopt n T “givon yvnoiog avéovoa dpa
l1<x,<ef'(1)<f'(x,)<f'(e)=f'(1)<0<f'(e), omdte f'(1)f'(e)<0. Enewdn n f "eivar cuveyng

oTO0 [1,6] , v v T ioypvovy o1 vobéseig Tov Osmpypatog Bolzano oto [1,e].
8) T kéBe 0<x <X =F'(Xx)<f'(X,)=0 Koty kée X >X, etvar f'(x)>F'(x,)=0, emedn n f eivon
SUVELNS 0T X, , efvar yvneing eOivovsa to (0,X,] kar ywnoing avEovoa oto [X,,+0). H f &xet

ehdyioto 1o F(X,)=e" —Inxy —Ax,. Opwg f'(x,)=0<€* —i—k=0©kzex° —i, omdte
XO XO

f(x,)=e"—-Inx, —xo[ex" ——J:ex‘) —Inx, —xe™ +1=e* (1-x,)+1-Inx,.
XO

25745.Aiveton ovvaprion f 1 [0,2] > R 1 omoia sivon svveyig oo [0,2], 600 popéic mapaywyiciun
670 (0,2) Kou woyvovy f (1) 2 f'(l) =0, f(O) =f (2) Kol (f'(X))2 +f (X)f"(x) <0, 7o kGOg

Xe (O, 2) S
o) Na amodsiete 61U
i f(X) #0 Y k60s X € (O, 2) . (Movadeg 5)
ii. f(X)>0 Yo KGOg XE(O,Z). (Movadeg 5)
B) Na peretiioste v T ©g TPog TNV KVPTOHTNTA KOL TO ONUELN KOPTIC. (Movéoeg 7)

v) Na pehetiioete v T og wpog v povotovia kot va fpeite Tig 06815 TOV AKPOTATOV.
(Movdﬁsi 8)

0) i. Eoto 6Tt vmdpyet X, €(0,2) tétot0, dote f(X,)=0, t61€ 1 oYé0OM (f’(x))2 +f(x)f"(x) <0y
X =X, yiveton (f’(xo))2 + L@({jof”(xo) <0 (f’(xo))2 <0 advvaro. Apa f(x)#0 ywo ke
X 6(0,2).
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ii. Eneidn f(x)#0 ywkabe x €(0,2) koun f eivan svveyng, drampet o1abepd mpoonuo oto (0,2).
Emedn f(1)=1>0, eivar f(x)>0 yia k6be x €(0,2).

B) Eivar (f’(x))2 +f(X)f"(x)<0=f"(x)< —% <0, épa n f eivan koidn oto (0,2).

v) Enedon 1 f eivan koidn oo (O, 2) , M T "elvar yvnoing gbivovca oto didotnpo avtd.
£
INa k6Be 0<x <1=F'(x)>f'(1)=0ru enewdn n f eivan svveyng oto [0,1], eivar yvnoiong av&ovoo 6to

N
daompa avtd. o kabe 1< x < 2=F'(x) < f'(1) =0 xou enedn n f eivon svveyng oto [1,2], eivar yvnoimg

pBivovoa oo Sidotpa avtd. H f éxet ehdyiota ta f(0), (2) ko péyoro to f(1)=1.

27320.X10 durhavo oyipa diveTtol 6To (0,+00) N YPOQIKI)
nopaoTacn g Tapaydyov T~ puag svvaptneng f pe nedio
OPLGROV TO (0, +oo) . Aiveron emiong oTu T~ givor suveyng ko Cy

YVGimg 0vE0VGE GVVAPTI O 6TO (0,+oo) pe lim f'(x) =400,

a) No Bpeite To S106THNOTO LOVOTOVING KO T TOTIKG OKPOTUTA

™G ovvaptnong f. (Movadeg 09)

B) 'Evog padntiig wyvpiletor 6TL: 0 X

1%: «H ypoou mopastacn g f d&yetar oprlovria spamtopsvn
oTo onueio pe teTunpévy .

2%: «YTapyeL povooIko K € (O,+oo) TETO10, OOTE 0 CUVTELEGTIG

d1evBvvong g epantopévng ¢ C, oto onpeio M (K,f (K)) va,

1600TOL pE 2».
Moot amé Tovg TAPATAVE® 1oYVPLoROVS TOVL padNTH Eivarl 6®MG6Toi; No S1KAI0AOY|GETE TIG ATAVTI|CELS

UG, (Movaoeg 10)
v) Tv propovpe vo movpe Yo v Kuptotyro s f oto medio opropov mg; Na dikaroroyieete TV
omowo amdvren coc. (Movadeg 06)

o) o k60 X €(0,1) eivon f'(x) <0 ko yio k4Be X > 1 givan f’(x) >0, enedn n f eivar cvveync oto

(0,+00), ivar yvnoiong edivovsa oto (0,1] kot yvnoing avéovsa oto [1,+0) . H f éxet eddyioto to (1)

B) Zto oxfipe Prémovpe 6Tt To onpeio A(1,0) aviket o ypoph mapaotacn g ', apa f'(1)=0,
EMOUEVMG 1 Ypapikn Tapdotacn g T 8éxeton opiloviia epamtouévn oto onueio pe tetunuévn 1 kot o log
woyvupopdg etvan cwoToG.

Y10 oynua PAémovpe 6tim T 7 eivon cvveyng, 1-1 ko éxel ovvolo Tipwdv 0 R, 0mdTE LIdPYEL LOVAOTKO

k €(0,+0) tétot0, dote f'(Kk)=2, omdre KoL 0 206 WYLPIOUOG EfVOL TG

v) 10 oyua PAémovpe 6t T "eivan yvnoimg avéovoa 6to (0, +oo) , omote M T givan kuptr) 670 SLdoTNA
aTo.
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2

27667.Aiveron  suvaptnon f (X) =e* + X? +2023,xeR.

o) Na amodeifete 6TUL:

i. n ovvaptnon f sivon kvpt) 670 R. (Movaéogg 05)

ii. To oOvoro Tipdv ¢ ' sivar o R. (Movaoeg 06)

B) Na omodsiete 6Tt Yo TIc S1AQOpES TINEG TOV TPAYROTIKOD aptdpod o, n éicmon €+ X=a £y

povadwk pifa p . (Movaogg 05)

v) No amwodeilere 0TL Y10 TIg OLAQOPES TINES TOV TPOYLATIKOD aplpod o, 1 cuvapTtion

g(x)=ox—f(x) pe xeR, &xe péyiom rymj Ty pf'(p)—f(p). (Movadeg 09)
Avon

) i. H f eivar 800 gopég mapayeyiown oto Rpe f'(x)=e*+x kon f"(x)=e* +1.
INa k60e X € R etvon f"(x)>0, ondte N f eivon kvpt 010 R.

ii. Ene1on n f eivar koptm oto R, n f " eivon yvnoiog avéovoa.

Eivar lim f'(x) = lim (&* +x)=—0, lim f'(x)= lim (&* +x) =-+0.

Emedn n f~ eivan ouveynic, £xet oovoro tipdv to f'(A)=R.

B) Emedn) o apBudg o Bpicketar oto svvoro tipmv g f 'koun f 7 givon yvnoiwg avéovoa oto R, vrdpyet
povadkog apuds p € R tétowog dote f'(p) =, dnhadh n elowon e +X =a &gt povady pilo p.
v) H g elvan mopayoyioyn oto R pe g'(X) = a—f’(x) .
./
INa k@Pe X <p=f'(x)<f'(p)=a=a—f'(x)>0<g'(x)>0.

7
INa kabe X >pf'(x)>1'(p)=a < a—1'(x) <0< g'(x)<0. Enedn n g eivar cuveyng, sivon yvnoiog
av&ovoa 6To (—00, p] Kot yvnoiong edivovca oto [p,+00) . H g éye1 péyroto to

g(p)=ap—f(p)=f"(p)p—f(p).

31549.Aiveton 1} cuvaptnon f(x) = L, ° ,X>0.
X

a) Na peretioere v f @g Tpog ™ povotovia ko Ta akpéTATA. (Movéoeg 6)
B) Na amodsitete 6T1 2022°°% > 202377 (Movadeg 6)
v) No pehetiioete v f ¢ mpog Ta koire kKo Ta onpeio Kapmg. (Movadeg 6)
6) E@appélovrag o Oedpnpo Méong Tyuns yio v f 6g kaBéva oo to Swactiporta [2021,2022]
ko [2022,2023] va amodcifete 6T1 2f(2022) < £(2021) + (2023) . (Movaoeg 7)

Aiveton e=2,71.

0) H f givor tapayoyioiun oto (0,+%) pe f’(x):l_lznx :
X
, 1-Inx
f'(x)20e=—-20=1-Inx>0<Inx<ls0<x<e.
X

I kabe x €(0,e) eivor f'(X) >0 karyo ke X €(&,+0) eivar f'(x) <0, enedn n f eivar cvveyng,

glvar yynoiog av&ovoa 6to (0, e] Kol yvnoiog pdivovsa 610 [e, +00) . H f éyet péyroto 1o f(e) = 1 .
€

B) 202277 > 2023 < In 2022*°* > In 2023"* <
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f\[e,er)
2023102022 > 20221 2023 <> 112022 | IN2023 _ ¢ 5092) 5 £(2023) o 2022 <2023 woybe.
2022~ 2023
y) H f'givon mapayoyioym oto (0,+00) pe f(x) = 2|nx3—3 .
X
2Inx -3 3 3

()20 —— 20<:>2Inx—320<:>|nx25<:>x2e5.
X

3 3
Mo k&0 X € (O,GZJ etvon "(x) <0 Kot yio kGbe X € [ez , +ooj etvan "(x) >0, emewdn n f etvon svveyng,

3 3

3 3 3
glvar koiAn oto [O,ez} K0l KUPTN GTO {ez , +ooj . H f éye1 onueio kapmg to (ez f (ez D = [ez, 5 ?/_J .
eve

d) Zopewva pe 10 Oedpnuo Méong Tyung yo v f og kabéva amd Ta Stuotipata [2021,2022] ko
[2022,2023] , vmapyer X, €(2021,2022) kon X, €(2022,2023) této10, GOTE
f'(x,)="F(2022)—f(2021) xon f'(x,)="F(2023)—f(2022).

3
f' /| e2 +o

Etvan x, <X, < f/(x)<f(x,)< f(2022)-f(2021) <f(2023)-f (2022) =
2f(2022) < (2021) +(2023) .

31550.Aivetor n cuvaptnon f(x) =e* —InX. Na onodsifere 6T
a) nf eivon kopTi. (Movadeg 6)

B) n f mapovoraler ohkéd ehdy16TO G€ KATOW0 X, € (%,1] 70 07oio givan povadikd. (Movadeg 7)

v) T0 0MK6 ELG16TO Eivar TO el +X, - (Movaoeg 6)
XO
0) N egicmwon f(X) =2 givan advvor. (Movaoeg 6)
Avo

X

) T kabe x > 0 eivan f'(x)=e —l, f(x)=¢" +i2>0:>f1<upn'].
X

X
B) fLI(0,+00) = f'/7(0,40).

1
Eivau f'(%jzez —2=+e-2<0, f'(1)=e-1>0, apa f’(%jf'(l)<0 , I ovveync oto {%,1} omoTE

ovpgova Le to Bedpnuo Bolzano, vrapyset X, € (%1) TETO10, MOTE f’(x0 ) =0. Enedon n " eivar yvnoing
av&ovoa o X, eivor n povadikn pida g f'.

IMa ke 0< X <X, gf’(x) <f'(%,)=0 koun f" eivar cuveynig oo (0,X, ], ondte n f eivar yvnoiog
pbivovsa oto Sidotnuo avtd. Ia kdde X > X, f’:;f’(x) >f'(X,)=0xon f eivar cuveyng oto [Xy,+),

onote 1 f etvar yvnoiog avovoa oto didotnpae avtd. H f éxet ehdyioto to f(X, ).

y) Eivon f'(x,)=0<e* NI, IR :i<:>x0 it X, =—Inx, < Inx, =-X,.

XO XO 0
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f(x,)=€*—Inx, =i+x0.
XO

T) Enewdn n f &xer ehdyioro 1o f(X, ), wyvet on f(x)=F(X,)yia ke x > 0.

1 1+x2-2x, (%, -1
O cvykpivovpe 1o T (X, )pe 1o 2, eivar: f(X,)—2=—+X,—-2= 0 0 :( 0 1)
Xo Xo Xo

>0

f(X,)>2, omdte ywo ke X > 0 givon f(X)> 2, emopévarg n e&iowon f(x)=2 eivar adovam.

Kavovec De L’ Hospital - Acountote
Ofpno 20

23530.X10 durhavo oynpa divetor 1 YUK TO.PAOTAC) A
g Tapayoyiouns oto R cuvaptnong f(x) Yo TV
omoia yvopilovpe ta eng: Cs
, . . (e)
® ©oTO onueio A(—l,f (—1)) NG YPUPIKIG TAPAGTAGNS
g &xer oyedrnobsi n epantopévn gvbsia (g), ) omoia
0épyeTar a6 TV apyf TOV 0E6VOV.
e 1 gvlgia y = X gival aoOUATOTN TG YPUPIKIG \
TUPACTAUGG TG f(x) GTO +00. y=a
a) Av yvopiloous 6t f (—1) =e—1, va amodciere 611 TO
f '(—1) =1-e ko va Bpeite v e€icwon g N -
£QATTONEVYS (€). (Movéoeg 9)
o (F(X) . ,
B) Na omodcitere 6T lim VR =1 xor lim (f (X) - x) =0. (Movaoeg 8)
) _ xf(x)-x? ]
v) No vroroyicete o lim T . (Movaoeg 8)
X—>+0 X

AV
o) H epomropévn (¢) éxerebiooon y—f(1)=f'(1)(x-1) o y-e+l=(1-e)(x-1) <= y=(1-€)x.

B) Encidn n evbeia y=x=1-X+0 eivor acOunto ¢ ypapiknic topdotacng g f (X) 0TO +0 16YVEL

ot lim (mjﬂ ke lim (f(x)-x)=0.

x—>+0| X X—>+00
xf(x) x?
FO)-X* X x o FX)=x 0
Y) xILer f(X) _xILrEc f()() _XILToO f()( _I_O
X X
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KX

) ) 1-—, x=#0 ., ,
24755.Aiveton n ovvaptnen f(X) = X , M omoia givan cvveyng oto R.
o, x=0
o) Na omodsitetrs 6T a=0. (Movadeg 10)
B) No amodeitere 6mu £(0)=0. (Movadeg 10)
v) Na ypawyete v e&icwon g epantopévng g C, oto onpueio (0,f(0)). (Movadeg 5)

a) Eneion n f etvar suveyng oto R eivon kot 610 X, =0, omdte

limf (x)=f(0) < |im(1—”—”"j=a@1—1=a@a=o

x—0 Xx—0 X

NI O & 1 o

X)) — _ _

By tim )= O i T X X 2 Tow g
x—0 X—-0 x—0 X x—0 X x—0 X DLH x—0 1

7) H egomtopévn g C; oto onueio (0,f(0)) éxer eéiowon y—f(0)=f'(0)x < y=0, dnrady ivar o
a&ovog X 'X.

25748 Eoto f ouvdption opispévn oto R TG 0moiag 1 Ypa@iki Tapactac £yl TV evdeia
(€) 1y =3x-2 mhayra aocopato™) 6t0 +0. Na fpeite To mopaKdTO Opro:

. f(x .
o) XI_IHL% Kol XI im (f (X) - 3x) . (Movadeg 8)
B lim f(x). (Movadeg 8)

f(x)-x

lim —~———— . Movadec 9
H«=°xf(x)—3x2 (Movadeg 9)

Y)
AVo

o) Encidm n evbeia () 1y =3x —2 mldyla aoOUmT®Tn 610 40, 16)YOEL 0TL

im 1) _3 ke lim (f(x)=3x)=-2.

X400 ¥ X—>+o0

B) O¢tovpe f(x)—3x=g(x) = f(x)=g(x)+3x. Eivar lim f(x)= lim (g(x)+3x)=+o0+00=-o0

X—>+0 X—>+0

3-2
_)(2 Yo KG0e X% 2.
(x-2)
o) No amodsiere 0TL 1| Ypouki wopdctacn g T £yl kaTakopven acoprTOT) TN X=2.
(Movéoeg 10)

31547 Eoto T : R > R pia cvvaptnoen yia tnv omoio woyvet f(x) =

B) Na eetaoete av n T givan
i. ouvgyng oto 2.  (Movadsg 8) ii. Topaywyicun oto 2. (Movadeg 7)
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. . 1 . . ,
o) leir;f(x)zleiTg(I’a—Zx)(X_Z)2 =—1-(+0)=—0 < )!Lr?f(x):)!Ln;f(x)z—wytarl
. TN | . ] , , ,
lim = lim— =+w, dpan evdeia X = 2 givan kotorxdpven acvuntom g C; .

u—0

Xx—2 (X _ 2) x—2= u—-0

B) i. Enedn Iingf (x)=-0=f(2)eR nfdev eivon cuveyig oto 2.

ii. Ene1dn n T v eiva cuveyng oto 2 dev givat Ko mapay@yiciun oto onueio antd.

24759 Ectm cvvapmnon f: R > R mapayoyicyun, yro vy onoia oydset f(x) >x* —x+1 yia k@O

xeR.
f(x)

a) i. No vroloyicete to lim BV (Movadeg 4)
X—>+00

ii. No amodcitete 6TL ) ouvapion f dev £yl aocvpnToTES. (Movaoeg 6)

iii. Na amodci&ete 6TL f(x) > % o kafe xeR. (Movaoeg 5)

B) Av emmiéov (1) =1 ko f(%j =% va omodsgiere oTL:

i. f'(%) =0. (Movaoeg 5) ii.n f dgv givon koikn. (Movadeg 5)
Avon
) f(x)_ x? 1 f(x 1
a) i. ['a kaBe x > 0 givar QZ——1+—<:>Q2X—1+—.
X X X X X
o 1 , (%)
Eivar lim| x—14+= |=+o0 omdte kot lim ——==+o0.
X—>+00 X X—=+0 ¥
. e T(X) Ny ,
ii. Enedn lim ——==+40on C, dev £yet mhayio acOhunt@tn 670 +00 .
X—>+0 X
f(x 2 1 f(x 1
INo x <0 givon ( )SX——1+—<:>QSX—1+—.
X X X X X
o , - f(x) , o ,
Eivar lim | x=1+= |=—o0 omdte kan lim Tz—OO, apan C, dev éxel mAAylo 0oOUTTOTN GTO —0 .
X—>—00 X X—>—0

Eivar lim (X2 —X +1) = lim x? = 4<0, ométe kou lim f(x) =+, apan C, dev £xel oprllovio ooOUTTMOT
X—>—00

X—>—00 X—>—00

010 —o. Eivar lim (X2 —X+1) = lim x? =400, ondte ko lim f(x) =400, gpan C, dev &xel oplloviia

X—>+00 X—>+0 X—>+o0
OCVUTTOTY] GTO +90.
Téhog emedn 1 T elvan cvveyng oto R dev éxel KaTakdOpLPEG OCHUTTOTEG.
Apo. 1 ovuvaptnon f dev éyel aodumtoTes.

3 1 1Y
iii. Apkei yio k60 X e R va givon Xz—x+121<:)x2 _X+ZZO©(X_EJ >0 1oyvet.

Apa. f(X)ZXZ—X-FlZ%Yl(XK(’leS xeR
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B) i. Eivou f(x)>

Mlw

=f (%j , Gpan f mapovsidler erdyioto oto X, = % TO 0TO{0 €ival 6TO E0MTEPIKO TOV
s 7 ’ 7 r 4 ’. 7 12 1
nediov opiopov g Emedn n f eivan mopaywyicyun, ocopemva pe to Osdpnuo Fermat givon f > =0.

N
ii. Avn f frav xoikn tote N f "0 frav yvnoing edivovsa. Mo k4de X > %@f’(x) < f'(%j <f'(x)<0

ko emedn 1 T elvan cvveyng oto [% , +ooj 0o eivan yvnoimg eBivovoa 6to dtdotnua avTo.
, 1 v (1 3 , , , ,
Eivou > <lof 5 >f(l)e " >1 dromo. Apan f dev etvan koiln.

29130.Aivetor n cvvaptnon f(x) =Xnux, XeR .
a) No amodeilete Ot

i. H evBgio y =X gpantetan g C; oTo onpeio A[g f (gn : (Movadeg 04)
ii. H C, é¢ge1 aneipa kowvd onpeia pe TNy £@anmtopévn TG Y =X T 0TT0i0 KOl VoL TPOGOI0PicETE.

(Movéoeg 06)

B) IN'a ™ ovvaptnon g:R - R woyder g(x) —X= In(1+ ixj , YW KGOe X e R. Na amodeilete 61U
€

I. Hy = X givan acdpntory g C; 610 +oo. (Movadeg 05)

ii. Xto Sldcrnuu(0,+oo) ,M C, Ppioketon mve amd v y = x. (Movadeg 04)

v) No amwodeiete 6TL 6T0 SLdoTNRA (0,+oo) 1 YPOPIKI] TOPACTACY TS SVVAPTNGNG J TOV

epotiprotog (P) Bpicketon v amd ™ Ypoeiky Tapdotacn g f . (Movaoeg 06)
Avo

) H f sivon mopayoyiown oto R pe f/'(X)=nux + xovvx . Eiven f (gj = gnug =g Ko

f’(gj = nug + gcwg =1. H gpantopévn g C, ot0 A éxet e&lowon:

T (= T T T
y—f(zjzf (EJ(X—EJQy—EZX—EQyZX.

) i. Etvaw lim L lim=e> =0 xat lim (g(x)—x)z lim In(1+ixj=0, Gpa M Y = X 0COUTTOTN TNG
€

X—>+0 @ X—>+00 X—>+00 X—>+00

C, ot0 +o0.

.. , , 1 1 . .

ii. Tw k6be x € (0,+0)etvon 1+—>1<In| 1+ = |>Inl<g(x)-Xx>0<g(X) > X, pa 610 SiboTnpa
e e

(0,4),n C, Bpioketar méve omd v y = X.

7) T ke X > 0 givon f(X)—x =xnux —x =x(npx —1) <0< f(x)<x kor emedn X <g(x), eivan
f(x)<g(x) yw kae x > 0.
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ApyKn cuvapTinon

24769.Aiveran n ovvaproen f(x)=In(x+1)— Ll x>—1 kot éo1o F apyki g fpe F(1)=1n2.

X+
a) No amodecifete 011 10 kGO X > —1 16y)0EL f'(x) = ( X1)2 Kol vo, peletiioete ™) svovaptnon f og
X+
POG T1] HOVOTOVid. (Movaoeg 8)
B) Na amoocitete 6T 1| F givon kupTi] 610 dr1doTNNO [0,+ oo) . (Movéoeg 6)
v) i. Na Bpeite v e&icwon g epantopivng g Ypapikig Ttapdotacng tns F oto X, =1.
(Movadsg 6)
y o , 2F(x)-1 ,
il. No amodcilete 60T Yo ka0 X > 0 woyveL — >In4-1. (Movaoegg 5)

Avo
a) H f eivan mapayoyiown oto (—l, +00) ®G TPAEELG TOPAYDOYICLOV CUVOPTICEDV LE

oo (x+1) x+1-x 1 1 x+1-1  x
f (X)= — 2 = — > = > — >
x+1  (x+1)° x+1 (x+1)° (x+1) (x+1)

T kdbe X >0 eivan F'(x)>0 kon emedn n f etvon svvexfic oto [0,+90) etvor yvnoing av&ovoa oo

Sbompa avtd. Na kabe X € (—1,0) etvon F'(x) <0 ko enedn n f etvar svvexng oto (—1,0] etvan
yvnoing edivovoa 6to dtdoTnua oTO.

B) Mo k6Be X > 0 etvon F'(x)=F(x)kon F'(x)=F'(x)>0, omdte n F eivon kupth 610 Stdotnpa [0,+0).

Ni.ey-F1)=FQ)(x-1)=y-In2=f(1)(x-1) <= y—Inzz(In 2—%)(x—1)<:>

1 1 2In2-1 1 In4-1 1
y=|In2—=|x-In2+=+In2<y= X+=< y= X+=.
2 2 2 2 2 2

ii. Enedn n F givaw kvpti| oto (0, +OO) Bpioketon Tave omd KGbe epanTopévn TG 6TO SIEGTNLO 0VTO

€KTOC TOV GNUEIOV ETOPNC TOVG, OTOTE Y1 kdOe X >0 1oydet

. 2F(x)-1
F(x)z('”‘; 1jx+%azp(x)z(|n4_1)x+1©zF(x)—12(|n4_1)X@%zm_l.
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YT0oAOYLGTIKG OAOKApONATO

n2x

23957 Aiveton n ovvéptnon f(x)=e"*, x>0 .

@) Na omodeitte 611 f sivor mopoyeyioym oto (0,+0) pe f'(x)= ZIn—Xf (x). (Movédeg 8)
X

B) Na amodci&re 6TL N f £1€1 0MKO ELd)16TO iG0 pe 1. (Movadeg 7)

e 2Inx-f(x)+ xe*

1 x(f(x)+ex) o

Ave

v) Na vrohoyiote To ohokipope 1= I (Movaoeg 10)

X

o) H f elvon mopoayoyicyun oto (0, +00) ®G 6LVOEST TOV TOPAYOYICIU®V CLVAPTHCEDV [ (X) =e",
Inx

h(x)=x* kot @(x)=Inx pe f’(x):e'”zx(lnzx)r =f(x)-2Inx(Inx) =27f(x).
B) Eivar f'(x)20<:>2m—xf(x)20<:>Inx20<:>x21.
X

o k6Be x €(0,1) eivon f'(X) < 0xa yio kabe X > 1 givon f'(x) >0, emedn n f etvan cvveyng, eivan

yvnoing ebivovsa oto (0,1] kar ywnoing avéovoa oto [1,+). H f éxet ehdyioro to f(1)=1.

2Inx-f(x)+ xe*

e . X e v ef' X e f X)+ ex ’
. I:I 2Inx-f(x)+xe =.|. N > dX:J.f(x)Jrede:J-( (x) X) dx —
tox(f(x)+e) toox(f(x)+e) Lf(x)+e 1 of(x)+e
X
<8 . e+e"
[In|f (x)+e ]1 =In(f(e)+e*)-In(f(1)+e)=In o
24770.Aiveran n cvvapron f(x)=In(e* —1)+x—1,x>0.
a) No amodeiEete 011 eivan yvnoimg avovoa Kol KoiAr. (Movaoeg 8)
B) i. Na Bpeite Tnv e€icmon g epamTopévng TG YPUPIKNG TG TapdoTacns 6to X, =In2.
(Movaoeg 5)
ii. No amodcitete 0T1 yia ka0s X > 0 woyder In(ex - l) <2x-1In4. (Movadseg 4)
In3 -X
v) Na vrtoloyicete 10 ohokANpopo I = %dx . (Movaoeg 8)

In2

X

) H f eivar mopayoyiown oto (0,+%) pe f'(x)= € 1 +1.

¥ —

o k60e X > 0 eivan '(x) > 0 apa n f etvon yvnoiog avéovoa oto (0,+00).

e (e ~1)-e*-e" o
Hf  eiva nopayoyicyun oto (0,+00) pe f'(x)= =—

R

Ta k60e X > 0 eivan £'(x) <0 Gpan f etvor koikn oto (0,+00).

B) i. Bivan f(In2)=In(e"* ~1)+In2-1=In(2-1)+In2-1=In1+In2-1=I2-1 ke
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eIn2

2
f'(In2)= +1= +1=3.
( ) e|n2 -1 2_1
H gpantopévn g C, ot0 X, =In2 éye e&iocwon e:

y—-f(In2)=f'(In2)(x-In2) < y-In2+1=3x-3In2 < y=3x-2In2-1

ii. Eme1oM n T eivan koiln Ppioketon kdtom and kdbe epamtopévn g £KTOC TOL GNUEIOV ETAPNS TOVGS, dpa
v kade X > 0 eivan F(X) <3x-2In2-1<>In(e* —1)+ x-1<3x-2In2-1< In(e* ~1)<2x—In4.

2e" -1
In3 —X In32—7X In3 In3 X In3 X
ORI Y N Pl P
m € —1 |n2i_1 21_e me 1—€ n2 ©
&

|n3ex _1+ex In3 ex In3 , In3
Iz—Jﬁdx=—"Ll+mdx=—J- f'(x)dx =—[f(x)] " ==f(In3)+f(In2) <

I=—In(e'”3—1)—In3+1+In2—1=|n2—|n3+|n2:—ln3

In2 In2

24771'Eeto f :R — R evvaptnon yio tnv omoia 16y0sL f(O) =1 k (x2 + 1)f'(x) + Xzz_); 1= 0
kaOe xeR.

a) Na amodeiete 611 f(x) = X21+ T xeR. (Movéoeg 5)
Y10 SOuTAavO oYNpa SIvETAL 1] YPUPIKI| by

napdotaocn C, g ovvapnong.

B) Na axtiohoyfioete yiatin C, eivan copperpiki L B
©¢ TPog Tov GEova Y'Y ko va Bpeite Tig
OVVTETAYNEVES TOV KOpveAv B, I, A Tov
opBoyomviov ABI'A pg T fon0sia g TeTpunuévg 2 0 A x
o, a>0 Tov enueiov A(a, 0). (Movadeg 6)

v) Na amodci&ete 6tL o epfadov E(a) Tov opBoywviov ABI'A divetar amd Tov TOmO

2a . , , L .
E((x) =— 1 a > 0 .Karémwv, va Bpeite yra mowa Tip) Tov o to epPadov yiverta péyroto.

(Movéoeg 8)
F(x)dx=Inv/2. (Movédzs 6)

6) Av F sivan o apyukn g fpe F (1) =In2, va amodcitete 6T1L

© Sy

, , , 2X , 2X

a) INo xaPe X € R sivon (X2 +1)f (x)+x2+1:0<:> (x2 +1)f (x):—X2+1

x? +1)

f'(x)=— 2x 2=—( )2<:>f(x)= 21 +c,ceR.Eivm f(0)=1<1+c=1<c=0, Gpa
(x2+1) (x2+1) X“+1
1

f = , R

() x4l S

1 1

[0 ka0s X € R sivon —x R ko f(=x) = - -
B) o k6Pe X € R eivar —x e R kan f(—x) (_X)2+1 N

f(x), apan f etvon Gpra, ondte n C;

£yel GEova, copueTpiog Tov y'y.
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Etvau B(a,(0t)) kot Aoye coppetpiog F(—(x,f(a)), A(-0,0).

Y) To opboydvio ABI'A éxet eupadd E(a) =(AA)(AB)=20of (a)=
H ovvéptnon E eivon mapayoyiown oto (0, +oo) He

E0) = 2(oz2 +1)—2a-2a _ 2202 _ 2(1-a)(1+0a) .

((xz +1)2 (a2 +1)2 (a2 +1)2
2(1—(1)(1-:(1)
(a2 +1)

Mo kabe a e (0,1) givar E'(a) > 0 ko ene1dn n E givon cuveyng oto (0,1] , €lvat yvnoiong avéovoa oto

Eivar E'(0) >0 < >0 1-a>20<0<l.

Subompa avtd. Na kabe o€ (1,+0) eivar E'(a) <0 kon emedn n E eivar svveyng oto [1,+0), eivae
ywnoing edivovoa oto dtdotnua ovtd. H E mapovoidlerl péyioto yio o= 1.

6)j x)dx = jx -F(x)dx =] xF(x ] _fo X )dx = Fl)—j:xf(x)dxc

dx <

1 1 1(X2+1)
IOF(x)dx= dx:InZ—EI0 N

J‘:F(x)dx:InZ—%[ln(x2 +1)]:J =In2—%|n2=%ln2=ln\/§.

26184.Aivetrar n ovvapton f(x)= I\r/1§ x>0.

a) Na Bpeite, pe am6o€1ln, Ty KOTAKOPLON AGOUTTOTY KoL TNV 0prlévTiIO AGOUTTOTN TS

YPOoPUKg Tapdotaong g f. (Movéodeg 8)
B) Na amodeitere 6TL 1) ypugikn mapdetacn g f &yl 0hkéd péyieto o x = e>. (Movéoeg 8)
e2
v) Na vroroyicte T0 ohokApopa | = If (X) dx. (Movadeg 9)
1
) limf(x)=lim—= X _ lim Inx-i =—0(+0) == yiati lim L =" lim £ = 400 , Gpo 1 £00eia
x—0" x—0" \/; x—0* \/; x—0" /X I u B ’

X =0, dnkadn o d&ovog Y'Yy eivar kataxopven acOUTTOTH TG C; .
1

'”X[w] lim ; 2% _ iy Z)K

Etvou lim f(x) = lim

X—>+00 X—>+00 , DLH X—>+0 X~>+oo X X~>+oo(\/—)

a&ovag XX eiva opillovtio acvpmtm ¢ C, .

=0, dpa n evbeia y = 0, dniadn o

B) H f eivar mapaywyicyun cto (0,+°0) pe

1 1 )K _Inx 2-1

= Ix=Inx-—= Zoodx X

F/(x)= X 2&2(“&) __2x _2-Inx
X X X 2x+/x

Eivou f’(x)20<:>2_Inx20<:>2—Inx20<:>|nx52<:>XSe2.

2x\/;
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INo kGbe X € (0, ez) givon f'(X) >0 oty k60e X € (62 , +OO) eivar f'(X) <0, enedn n f eivar svvextc,
gtvar yvnoing adéovoa 6to (0, ez] Kot yvnoing ebivovsa 6to [ez , +OO) .

H f moapovciélet péyioto yio X = e°.

7 I:Tf( ITX :Tlnx(zﬁ)'dx [Inx- 2J’] —j— 2Jxdx &
K

1=2.24e* -2
I

- dx =4e— 2[2J_] —de—de+4=4

27321. Xg puo 1 OP0, 0L ETGTINOVEG HEAETIOOY YO LEYALO YPOVIKO SLAGTNNO TNV RETAPOAT] TOV
TANOVGHOD TOV YapLOV 6€ VAV TOTAPO KAl SNUOVPYNGAY VO TPOGEYYIOTIKO nadNpaTikd povréio
oV ovoyeTileL ToV TANOVONO X TOV YOPLAV 6TO TELOG EVOS CVYKEKPLUEVOV £TOVG IE TOV UVAUEVOIEVO
TANOVONO Y TOV Yoprtdv 610 TELOG TG apEomg endpevng ypovids. To povréro ex@paleTor amd ™
oyéon y=f (X) =axe™ xe (O,+oo) omov a, P OeTikég 6Ta0epés, pe P e (0,1) Kol o€ (1,+oo) .

o) Na Bpeite Tnv Tipn Tov TpéY0ovTog TANOVGHOY X TOV PEYIGTOMOLEL TOV TANOVGNO Y TOV YapLdV TO
enépevo £tog ovp@®va pe avto 1o povréro. Ilowa givar avty 1 péyretn Ty T0v TANOVGROY Y,

(Movaoeg 9)
B) Na e€nynfoete ywoti évag aneproprota peydiog tin@oopos yoprov ogv 0a sivan frooipog v
OpEoMS ETOUEVT] Y POVLA. (Movéoeg 7)

v) Ocmpovpe cuvaptnon F n omoia sivan o Ttapayovoo (apykn) s ovvapong f. Na amodeitte
o 2B +1- (1+p%)¢’
B’ e’

6n F(B)-F(2p)= (Movadeg 9)

Avo
) I ke x > 0 eivan f'(x) =ae ™ —apxe™ =ae ™ (1-px)

f’(X)ZO@ae’ﬁx(1—BX)20©1—BX20©XS£.
. 1) . , . 1 . . . . ,
Mo k&0 X € O,E etvan f'(X) >0 karyia k6be X e E,+oo etvan f'(X) <0, emedn n f etvon cvvey,

. Co 1 . . 1 . . .
elvar yvnoiog avéovoa oto | 0, E Kot yvnoiong edivovca oto E,+oo . O minBuopog v emdpevn ypovid

. ) . . o 1 o . 1) «a
yivetan péytotog 0Tav 0 onueptvoc TAnBuopog etvan X :E . H péyot tyun tov eivon f E = B_ .
e
B) Otav o TANOVGLOC TV YopLdV gival aneplOploTo, LeYGAOS, TOTE X — +00 KOl TOTE
lim f(x)= lim axe™ = lim 9 = lim =0, Mhadn Vv auécng ETOEVT YPOoVId 0 TANOVGHAS TOV

X—>+00 X—>+00 X—>400 eBX DLH x—>+w Beﬁ

yopLov TPpokTiKa 0o eSapavioTet.
, 3 (B S N S L (R R _
v) Eivon F(B) F(ZB)—Izﬁf(x)dx—ajzﬁxe dx—aLBx( Be de_

i B 2 _ 2\ B
({—xle'ﬁ"} +0LJ"3 e'B"dX=—a(e'B2 —2e‘2ﬁ2)_a[_le—ﬁX} = =% 2" +1 (1+B )e
B, B

== .
28 p R
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27322.0 vépog Tov Nevtova mov agopd v peimon g Oeppokpasiog T (o fabpovg Keloiov)
gvlg cONATOS cVVAPTIGEL TOL YpovoL T (08 MpES), opileTar anmd TV e€icmon
T(t)=E+(T,—E)e™ émou:

o E givan n 6100gpn} Ocppokpacio Tov TepfdiriovTog yMPOv 6TOV 070i0 PpicKeToL TO CONA pUE

E<T,.
e T)= T(O) givon n apykn] Ogppokpacio ToV GONATOS TN GTLYNI] TOL TOTOOETEITAL OTO

nepifdriovra yoOpo.
o Kk givan ma Oetikn 6tabepa.

o) Na vroloyiote T0 tIim T(t) KOL VO EPUIVEVGTE TO ATOTELEG LA, (Movéoeg 8)
—>+o
B) Na amodci&re 6TL T k[E T :| (Movadeg 7)
3 _ 3e4
v) Na amodeite 0TL T0 0OhOKApOpa | = _[ 0(E - T(t)) . ln(T(t))dt 160VTOL I av givan
T(0)=¢* ko T(1)=¢’. (Movédeg 10)

Ave

o) limT(t)=lim [E+(T, -E)e k‘]téz lim [E+(T,~E)e* |=E+(T,~E)-0=E

B) H ovvapon Ta sivar mopayoyiown oto (0,+0) pe T'(t) = (E +(Ty - E)e’kt )’ =—k(T,-E)e™ (1)

EtvauT(t)=E+(T,-E)e™ <:>T(t)—E—(T ~E)e™ < —(T,-E)e™“=E-T(t) (2.
Amd 115 oyéoeig (1), (2) mpokvmrer 6T T k[E T ]

, 1 11 ,
) Etvon 1= jO(E —T(t)) : 1n(T(t))dt = J-oET (t)-In(T(t))dt
O¢tovpe T(t)=xomdte T'(t)dt =dx . T t=0 eivou x=T(0)=e" ko y1a t=1 givar Xx=T(1)=¢*, ondre:
' . 2e°—3e!
o) 2%
k

I:%J.;slnXdX :%J‘jlnx'(x) dX:%[XlnX]j _%J.eisé‘xd)(:%(?)é _464)_%(63 _

29549.Aivetor 1 dv0 Qopég mapaywyiciun cvvaptnen f : R — R pe cvvey) devtepn Tapaymyo
TéTO10, DOTE: f'(O) =f (O) =0 ka j;(f (X) + f”(x))np.xdx =0. No armodsi&ere oTu:

0) J’ £ (X)mpxdx = — j X) ovXdX . (Movadeg 07)

B) f(n ) =0. (Movadec 08)

v) Xto dvdoTnpo (0, TC) VILaPyEL pLa TovAdeTov mbavi 0&omn enueiov KapTc. (Movades 10)
Avo

o) I nuxdx j (f'(x)), nuxdx =[f npx] J GUVXdX =

f'(n)npn—£'(0)npo - I x)ovvxdx ——I X )ovvxdx

B) J. +f"(x ))nuxdx O<:>I nuxdx+I X)nuxdx =0 <

J.Onf (x)(—cvvx) dx —IO f'(x)ovvxdx =0 <
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—[f (X)GDVX];[ +j0nf'(x)cvvxdx —ij’(x)cvvxdx =0 f(n)+f(0) =0 f(n) =

Y) Enedny f(n) =£(0), yuo mv f epappoleton to Oedpnpa Rolle oto [0,1], omdte vidpyel X, € (0,7)
této10, dote f'(X,)=0. Enedny f'(x,)=F'(0), yia mv f "epappodletar 1o Bedpnpa Rolle oto0 [0,X,],
omote vapyet & (0,x ) té1010, hote T’ (é) =0. Ene1on n f eivon 00 @opég mapaymyioun oto (0, n)

TO onueio (&_, f(& ) gtvar TBavo onpeio kapmmg g f.

1010TNTEC OAOKANPOUATOV

23219 Eotm ovvaptnon f : R 5 R ropayoyicyun pe cvveyn mopdywyo, n oroio sivor Kopti) Kot
wyva F(1)=Ff'(1)=2.

a) Na Bpedei n epantopévn g C; oto onpeio (1,f(1)) kon keTémY Vo 0modeileTe 611 f(x) 22X 7w

KGOe xeR. (Movaoeg 8)
B) Na Bpeite to lim f(X) : (Movadeg 5)
v) Na anoﬁsiésrs oTL:
1
i jf x)dx>1.  (Movédes 6) i, jxf'(x)dx <1.  (Movédes 6)
0
Avo

a) H epantopévn g C, oto onueio (1,f(1)) £xer e€lomon

e y-f()=f'(1)(x-1)y-2=2x-2<y=2X.

Ene1o n f eivar kupt Ppioketarl ndve amd kabe epoamtopévn g eKTOS TOL ONUEIOL ETOPNG TOVS, GPO. Yio
k6fe X e R etvon f(x)>2x.

B) Mo kébe X eR eivar f(X) > 2X ko IIm 2x =0, apakar lim f(x)=+00.

X—>+00

v) i. Twkdbe xeReivon f(X ( ) > 2X ko1 1 160TTe 1ybeL povo yuo X = 1, dpa

J'f dx>I2xdx [x] =1.

i Jl‘xf'(x)dx<1<:>|:xf X)]L - [F(x)dx <1 F (1)~ [ f(x)dx <l [ f(x)dx<1-2&

0

1 4
Iof (x)dx >1 oydet.

24758 Eotm ovvaptnon f : R 5 R mopayoyicyun pe cuveyn mopdywyo, kot 1] cuvaptiion
g(x)= (x2 - 1)f (X) 7@ Ty omoia woyder g(x) =0 e ke x € R. Na amodeitere 6Tu:

a) 1 g mapoveraler ehayioto Yo X=1 kot Yo X=—1 kot 6t ovvéyewn 6 (1) =f(-1)=0.

(Movéoeg 6)
B) f'(1)=0 ke f'(-1)<0. (Movadeg 8)
v) 11 f dev givan koiin. (Movaoeg 5)
3) j (x* = 3x)f"(x)dx <0. (Movadeg 6)

Avo
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) Moapampodpe 61t g(1)=g(—1)=0, ondte y1o k6P X € R eivar g(x)=9g(1) kor g(x)>g(-1), dpan
g mopovolalet eEldyioto yuoo X =1 kot yroo X =—1.

Emedn n g eivar mapayoyiown pe g'(x)=2xf (x)+ (x2 —l)f’(x) kot ta X =1 ko X =—1 eivan eowtepikd
oV Mediov OpLGROY TG, GOHPWVA pe To Bedpnpa Fermat eivar g'(1) =0 2f (1)=0<f(1)=0 kot
9'(-1)=0<2f(-1)=0<f(-1)=0.

B) Eivau f'(1) = lim f (X)z :I ) =lim z((i(z .Etvar g(x)>0 & (X2 —1)f (x)=0(1), omdre:

f f
AvX>1ex-1>0 1618 omd ™y (1) Tpoxdnrer f(x)>0 omdte ﬂ>O:> IimEZO:f’(l)ZOAV

X — x>t X =1

f(x)

X+1

<0=>

X <—1<Xx+1<0 tote and mv (1) npokvmrer 6 f(X) >0 ondre

lim MsO:>f'(—1)s0.
x>-1" X +1

7) Eoto 6t n f etvon kotkn tote 1 f O eivon yvnoiog edivovoa. Téte —1<1< f'(—1)>f'(1) mov eivan
dromo agov f'(—1)<0<f'(1). Apan f dev eivar kofAn.

1 1o 1
) J'l(x3 —3x)f"(x)dx = [(x3 —3x|f (x)ll —_|'_1(3x2 ~3)f (x)dx =0 —O—3Lg(x)dx :

1
o kébe X € R etvan g(x) =0, épa I_llg(x)dx >0 —3J‘_11g(x)dx <0 I(x3 —3x)f’(x)dx <0.
-1

25766.X10v Oirhavo Tivoke QUiveTOL TO TPOGNNO TG

Tapay@dyov pag cvvaprinong f wov sivor rapaymyicun 6to X —0 -2 0 2 oo
R. Av sivan yvooté 6t T givan dptio kon emmaiéov '(x) +° - %4+ °-
eyvovV: XIl)rpoof (X) =—00, f (O) =1 ko f (2) =510rte:
a) No peheT6ETE T1) CUVAPTN O OG TPOGS T1] LOVOTOVIK KOl TO AKPOTATA. (Movéoeg 7)
B) Na Bpeite To cvvoro TIHAOV TNC. (Movéoeg 6)
v) No Mogte v eicmon f(x) = |X2 - 4| +5. (Movaoeg 7)
1
6) Na amodcifete 611 I xf (X)dX =0. (Movadeg 5)
il

Avo

) Enedn n f etvan aprio, yio kabe X € R etvor —x e R kon f(—x) = (x). T x = 2 eivan
f(-2)=f(2)=5.

o ke X € (—0,-2)U(0,2) eivon f'(x)>0karn f eivan svveyng ota (—0,—2], [0,2], ondre givan

cloc avéovca oto daotipoto owtd. o kéde
yvnoleg aos H X —0 -2 0 2 +oo
(o] — (o] o

x €(=2,0)U(2,+x) givon f'(x)<0xaun f etvor cuveyig ota

[-2,0], [2,+0), ondte givar yvnoing eOivovsa cta

] 74 N /7 N

Sweotpata avté. H f et tomkd péyiora ta f(-2)=F(2)=5

kot Tomkd ehdyoro to f(0)=1.
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B) Eivaa lim f(x)=lim f(-x) = limf(u)=—.

210 OloTna A, = (—00,—2] n f eivar cvveyfg kot yvnoing avéovoa, omdte £xEl avTioTOor0 GOVOLO TILMOV
10 f (Al) = (—oo,S] 210 dtdotnpa A, = [—2,0] n f eivon suveyng kot yvnoing edivovoa, ondte £xet
avtictolo oOvoro Tipdv 1o f(A,)=[1,5]. Zto Sibotnpa A, =[0,2]n f eivar cuveyng ko yvnoiong
avéovoa, omoTe £xEl AVTioToLo cHVOLO TIU®OV TO T (AS) = [1,5] 210 dtdotnpa A, = [2,+oo) n f etvon
cuveyng Kot yvnoing edivovoa, ondte éxetl avtiotoyo ochvoro Tudv to f (A . ) = (—00,5 ] .

H f éxet oovoro tipdv to F(A) =1 (A)UF(A,)Uf(A,)uf(A,)=(—=,5].

7) Enedn f(A)=(-o0,5], eivon f(x)<5 yn ke x € R. Opog yro k6be X € R ivar |X2 - 4| >0
|X2 —4| +52>5, dpan e&iowon f(X) = |X2 —4| +5 éyer Avon av kot povo av

{f(x):S {x=2ﬁ—2 {x:zﬁ—z {x=i2 {x:iz
S = S X=22

|x2—4|+5:5<:> |x2—4|=0 xi=4 " |x=+2

1 1 —X=U=dx=-du ._1
d) fo(x)dx =fo (—x)dx Xil’liﬂf} j

ZIjle(x)dx =O<:>fixf (x)dx =0.

—uf (u)(-du) =L_1uf (u)du =—J‘j1xf (x)dx <

1

27668.Aivetan ) ovvaptnon f(x)=(x-3)(x-A)(x-1), xeR pe 1<A<3.

a) No amodscitete 6L ) eicmon f’(X) =0 é&ye1 axpipig 6vo pileg 610 R. (Movaoeg 12)

B) No amodcitere ) cuvaptnon f £yl éva Tomko péyroto, £va Tomkd ELAYIGTO KoL £va onpeio

Kapmic. (Movéoeg 08)

v) Av gmmdéov woydst f (X) =—f (4 - X) , e kaBe Xe R, ToTe v vroloyiceTe TO

oloKMpOpO Ilsf (X)dx . (Movadeg 05)
Avo

a) H f eivan mapayoyicn 6to R @¢ yivOUEVO TOPAYOYIGIUL®V GUVOPTHCEDV UE

£'(x)=(x=1)(x =1)+(x=3)(x = 1)+ (x =3)(x = 1) =

f'(X)=X* —X—Ax + L +x" =3x —x+3+x* —Ax =3x + 3L & f'(x) =3x* = 2(A +4)x + 41 +3

H f sivar tpiévopto pe dtaxpivovoa A =4(L+4)" —12(4r+3)=4(X +8L+16—-121—-9) =4(X* —41+7)

To tprdvopo X — 4% + 7 éyet Stoxpivovsa apvnTiki}, dpa A = 4(7»2 — 40+ 7) >0y k60e A e(1,3), ondte

n ekicwon f'(x)=0 &gt axpiag dvo pites.

B) Eoto X,,X, 0t piteg mg f'ue X, <X, , 161€ Y10 k60e X € (—0,X, ) U (X,,+0) givar f'(X)>0 xou emedn
n f eivar cuveyng ota Sractipata (—o,X, |, [X,,+%0) sivar ywnoiog avEovoa g avtd.

T ke X € (X, X, ) etvar f'(X) < 0 ko emedn 1 f etvon cuvexfig oto [Xy, X, | etvor yvneing ¢divovsa oto
Sutompa avtd. H f éxet tomikd péyioto to (X, ) ko tomkd erdyoto o (X,).

H f'eivar mapayoyiown oto R pe f'(x)=6x—-2(A+4).

Eivan f"(x)zo®exzz(x+4)©xz"_:‘.
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o ké0e X < A4 v f(x) <0 kon yro k6O X > A4

etvan (X)) >0, emewdn n f etvon cvveyng, etvan

4 ., , i A+4 A+4
, 400 |, OTTOTE £)EL CTUELO KAUTNG TO T,f )

, ( A+ 4} . P +
koikn oT0 —oo,T K0l KOPTN 0TO

y) Eivan [ F(x)dx=—[ f(4-x)dx
Oétovpe 4—X=U<=>X=4—-U, dx=—du. I'a x=1 givar U=3 ko yio X= 3 givor U = 1, omdte
I x)dx = j duc)j dx:—f X)dx < 2.[ x)dx = O<:>I x)dx =0.

npx
- 1 X - ,0 U 0,
31551.Aivovran o1 svvaptiioeig f(X) =4 x e[-m,0) L (0,x]
1, x=0

Kol @(X) =XouvX—nux, Xe[-=n,x].

a) Na amodsilete 6TLn @ givon yvnoeing gOivovsa 61o [—7, ] won va Ppeite To TpooNuo .
(Movéoeg 10)

P) Na peretmioete Tnv f ¢ mpog T povotovia Kol To GKPOTATO. (Movaoeg 10)

v) No Bpeite Tic TIpéS TOV K € (-7, T) Y10 TIG 0TT0IES oY VEL j o(Xx dX 0. (Movéoeg 5)

o) N kdbe X e (—m,m) eivar ¢'(X)=0VVX — XNUX — GUVX = —XNX .

Av x€(-m,0) eivar nux < 0= xnpx > 0= ¢'(x)<0.

Av X e (0, n) glvor Mpx > 0= xnux > 0= (p'(x) < 0. Ere1idn n ¢ elvan ouveyng oto [-m, ], eivor yvnoing
@bivovoa 610 SdoTnpa AVTO.

B) Eivau Iingf( )= limDEX = =1=f(0), apon f eivor cuvexfig oo x = 0.

x—=0 X

XoUvX —nux _ 9(x)
x? X2

INo k60e —m < x <0 emedn n ¢ eivar yvnoiog edivovsa, 1oyvel (p(x) > (p(O) =0 ko emedn M f eivon

o ke X € (—m,0)U(0,7) eivon f'(x)=

ouvveyng o1o [-x, 0], eivar yvnoimg adéovoa 610 dtdotnue avto.

o k6Be 0<X <7 emedn n ¢ eivan yvnoing ebivovsa, wydet ¢(x)<@(0)=0 kor eredn n f eivan
ovveyng oto [0,m], etvan yvnoiong pbivovcsa oto didotnua avto.

H f &yer tomkd ehéyota o f(—n)=0=1(n) kot péyoro to f(0)=1.

0 K K
) Av k € (-7,0) tote @(x)>0 omdte Ko I(p(x)dx >0<:>—I(p(x)dx >O<:>I(p(x)dx<0.
IS 0 0

Av ke(0,m)16te 9(x)<0 omdTe Ko J.(p(x)dx <0 . Ipogaveg av k = 0 10TE I(p(X)dX =0.
0 0
Enopévog k= 0.
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Epupoaoov erinedov ympiov

23218.Aiverar  molvovopki covaptnon P(x)=x*+3x’ —Ax+1, 6mov AeR.

o) No amodsiere 0TL 1 P(X) Tapoveralel onpeio kopmig yio kG0e A € R kon va fpeite Tig

ovvteTaypéveg Tov onpueiov kapmig K. (Movéoeg 6)
B) Na Bpsite ywo woreg Tipég Tov A 1 P(X) mapovoidlel Tomkd akpoOTATH KOl VO, TPOGI0PIGETE TO
gidog Tovc. (Movéoeg 6)

Y) 'Eoto 6Tt K(-1,A + 3) ka1 611 1) P(X) mapovordler Tomukd axpotate otig 0ce1gX,, X, , pe
X, <-1<X,.
i. Na Bpeite v elicmon g epoamtopévng (¢) e C, oto onpeio K kot katémy va ontiohoynoeTe

011 BpickeTor 670 20 KoL 40 TETOPTNNOPLO. (Movaoegg 5)
ii. Na amodcitete 611 T0 gpPadov E, mov mepuckeictan petadd tov (g) , C, kar Tov ev0e1cdv

X=X,,X=-1 givan ico pe o enpadév E, mwov nmepucheietan peradd tov (g) , C, kol Tov 001V
X=X,,X==1. (Movadeg 8)

) H P givor tapayoyioiun 1o R wg modvevopn pe P'(X)=3x*+6x— 1.

H P~ etvon mapaywyiciun oto R 0¢ ToAv@VULIIKT e P”(X) =6X+6.

Etvon P"(X)20 < 6x+62>0< x>-1.

o ke X € (—0,—1) givon P"(X) <0 kot enewdn n P eivar cuveyng oto (—o0,—1] eivar koikn oto
oo avto. o kabe X € (—l, +oo) glvar P”(X) >0 ko emedn N P eivar cuveync oto [—1, +00) glvat

KupTh 670 Stdotnua avtd. H P éyel onueio ko to K(—l,P(—l)) A (-L3+1).

B) H P’ eivou tpidvopo pe dwakpivovea A=36+12X.

Av A<0<36+120<0< 12h<—36 < L <3 1018 Y100 kGO X € R gfvan P'(X) >0, omdte n P givon
ywnoing avéovcsa oto R kot dgv £xEl akpOTATAL.

Av A=036+12A0=0<12A=-36 < A=-3 101¢ P'(X)=3X2 +6X+3=3(X+1)2 >0 yw kGOe

X # —1xou enedn n P eivan cvveyng, eivar yvnoiong adéovoa oto R kot X, X, o0
dev xel aKkpOTOTAL. 4 — 4 "
Av A>036+120 >0 120> -36 < A>3 tote 1 P " éx81 600 pilec

X;, X, HE X, < X, Kat apov o = 3>0 1o tpdonuo e P ko 1 povotovia /Y \ 4/

™™g P @aivetat otov dumhavo mwivaxa.
—6—+/121+36

—0
+

X
P
P

Apayur A >-31n P éyettonkd péyioto oto X, = — 6 KoL TOTTLKO EAAYIGTO GTO
« — —6+ 121 +36
1= - _ .
6

Y) i. Apov 1 P mapovsidler tomkd axpotata eivar A >—3 . H epantopévn g C, oto K éxet e&icwon

e y—P(-1)=P'(~1)(x+1) y—(A+3) =(-3-2)(x +1) & y =(-3-2)x

Eneidn A > - 3 givan ( -3- k) <0 ko emedn Sigpyetar amd v apyn O Tov aE6vev Bpicketal 6To 20 Kot
40 teTopTNUOPLO.

ii. Eme1dM n P eivon xoiln oto (—00, —1] Bpioketon KAt 0O TNV € GTO SAGTNHO AVTO EKTOG TOV GTUEIOD

emopng Tovg, pa Yo kGbe X <—1 eivar P(x)<(-3-1)x.
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Emneon n P eivon xvpti 610 [—1, +00) , Bploketal moveo and kdbe spamtopévn TG 6T0 JACTNUO ALTO EKTOG

0V onpeiov emapig Tovg Gpa Yl kGbe X >—1 eivar P(x)>(-3-1)x.
E = J:l((—?» —-A)x - P(X))dx = J:l((—3 —-A)x— (X3 +3x% —Ax + 1))dx =
1

J: ((—3—7\.)X —x3®-3x2 +Xx—1)dx = J‘X_l(—x3 —3x%—3x —l)dx =—L_l(x +1)3 dx =

{(x+1)4}1_(x1+1)4

4

E,= IXZ(P(X)—(—3—X)X)dX = J._Xlz ((X3 +3x? —Xx+1)—(—3—k)x)dx =

-1

4
Ixz(x3+3x2 +3x+1)dx=_[xz(x+1)3dx= _(x 41
-1 -1 4
4 4
E =E, < (x,+1) _ (% +1) o (X +1) =(x, +1)" & (%, +1=x, +1& X, =X, 0dovato) q

4 4
(X, +1=—x, -1 X, +x, =2 (1))

Emedf) ta X, X, efvon pileg g e&icoong P'(X) =0« 3x* +6x —A=0, and toug Tomovg Vieta givor

X, +X, = —g =-2, apon (1) eivoar aAnnC.

xelR

23955.210 TopoKaTo oYfud, OIVETOL 1] YPUQIKY] TUPACTOCY TG CUVAPTN OGNS f(x) = 1 1X2 ,
Kol o1 gvleieg pe eiomoelg X =—1 ko X=1 o1 omoieg
TEPVOLV TOV pev Gova X'X otd onpeia A ko B
avticToyyd, TNV O¢ Ypugiki] Tapdotaon ¢ f ota onusia
E kot A avrietoyo. H ypagwi tapaotacn e f tépver
1oV Gova Y'Yy oto onpeio I'.

A

z=-1

0) No amodei&ete 0TL 1) EQATTONEVY TNG YPOPIKNG

TOPAOTUCNS TS GUVAPTNONG f(X) o670 onpeio A, givar /
gvlsio I'A. (Movdoeg 8)
B) No amwodcitete 0TL 6TO drdoTNO. [0, 1] N YPOQLKY)

nopactacn TG cvvaptnong f fpickero médvo amod Ty

gvleia I'A, pe eEaipeon ta kowvd tovg onueio I' kot A.
(Movéoeg 7)

v) No amwodeicere 6TL J-:f (X) dx >g . (Movaodeg 10)

Ave

o) Eivon f(0) =1 xou £(1) =%, apo I'(0,1) ko A(l,%j.
1,

1
H gvbeio I'A €xetl cvvteleot devBuvong Ay, = 12—0 ==3 Kot e&lowon: y —1= —%x oSy= —%x +1.

2X

H f eivan mapayoyioym oto R pe f'(x)= _W .
+ X

H epantopévn g C, oto A éxe e&icwon y—% =f'(1)(x-1) < y—% =—%(X—l)<:> yz—%x +1,

oniaon sivau n T'A.
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B) Apxei va omodeiovpe o1t f(x)> —% x+1 yu kabe x €(0,1).

1 x-2 2+(x=2)(X*+1) RixP+x-2x2-%
il 2 2(x* +1) B 2(x* +1)

1

Eivanr f(x) _(_EX +1] =

x(x?—2x +1 -1y
1 1): (2(X2+1) )::Ezzji)>0wm<des xa(O,l),dp(xf(x)>—%x+1 v kG0

T) Enedn n f etvon cvveyig oto [-1,1] kon f(x)>07y1a kabe x €[-1,1], to {nrodpevo epfado eivau:

E :J‘if(x)dx .

210 oynpo PAémovpe 61t Y ke X <0 n C; etvan méve and v evbeio I'A, dpa oto ddotnpoa [—1, 0]
etvon f(x)> —%X +1 ko enewdh yio kabe X €[0,1] eivon f(x)= —%X +1 ,woyostom f(x)> —%X +1

i kGOe X €[-1,1] kw1 16omT0 wydeL povo yio X = 01 X = 1, Gpal

2 1
Ilf(x)dx>fl(—1x+ljdx= XX =—£+l—(—l— J=2>§
1 al 2 4 . 4 4 2

24275.Aiveton n ouvaptnon f (X) =—X+1+ ix XeR.
e

o) No amodsiy0ei 6T 1 gvbeio ¥y =—X+1 givon ThayLo acOpTTOT) TS YPOPIKIG Tapdotaong g f

GTO +00, (Movéoeg 07)
B) Na amwodcry0ei 6T 1 e€icmon f(X) =0 &ye1 akpifag pa piCa p , N omoia sivon peyarvtepn Tov 1.
(Movéoeg 09)

v) Na amoderydei 6TL To epfadd E tov yopiov Q mov wepikheictan amd T YpoQukn wopdotacn tng

2
-1
cuvaptnong f, Tov Géova XX kar Tig gvlgicg X =1, X =p 1000TON pE E(Q) = —% - ( p— 1) +e™

‘rsriaimvméi iovdﬁsi. (Movdﬁsi 09)

o) T ke x e R etvon f(x)=—-x +1+ix < f(x)+x-1=e™, dpa
e
lim (f (X)+x —1) = lime ™ =0, ondte n evleion Y =X +1 eivar TAdylo acOUTTOTH TNG YPOPIKNG
napdotaong g f oto +oo.
B) H f eivon mopaywyiowun oto Rpe f'(x)=-1-e7.
o k60e X € R etvan f'(x) <0 apan f etvar yvnoiong edivovsa oto R.
Eivar (1) = BN 0, f(2)=-2 +1+i2 = —1+i2 <0, dnadn f(1)f(2)<O0kon emedn n f etvon
e € e e
ouveyfis oto [1,2], cuppmva pe to Bsdpnua Bolzano, vrapyet p €(1,2) tétoro, dote f(p)=0.

Eme1om n T givar yvnoimng pBivovsa to p gival povadikd kot 0N emmAéov p € (1,2) glvar p > 1.

) T ke x € (1,p) eivon f(x)>F(p)=0.
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2 p
To {nrodpevo epfado sivar E(Q) = Lpf(x)dx = Lp(—x +1+e™* )dx = [—X? +X— ex} =

1

2 2 _12
E(Q)=—%+P—e”+%—1—e1 =—pTZP+I—eP—e1 =—(pT)—ep—e1 (1)

Etvor f(p)=0< —p+1+e? =0 e =p—1, ondte n (1) yiverou

2
E(Q)= —@ —(p—1)+e " tetpayovikég povades.

24704.Aiveror n ovvéptnon f(X)=Inx+e*, x>0.

o) No amodsiere 0TL 1 f givan yvnoimg avéovoca 6to (0, +oo) . (Movéoeg 6)

B) Na amodcitete 6TL 1 ypogikn wapdoetacn ™G f téuvel akpipdg o€ éva onpeio A tov aova X'x, pe

TeTpnpévn X, € (O,l) . (Movaoeg 9)

v) No anodeitete 61 T0 gpfadov E tov yopiov mwov opileTan amd v ypa@iki wapdotacn g f, Tov

agova X'x kou Ty gvbseio pe e€icowon X=1, eivan E=e+ (X0 - 1)(1— Inxo). (Movaoeg 10)
Avo

X

) H f sivar mapayoyioym oto (0,+0) pe f'(x)= 1 +e*.
X

o kdbe X >0eivon f'(x)>0dpan f eivar yvnoiog avéovsa oto (0,+).

Eivaw limf(x)=lim(Inx+e*)=— i = =e.
B) Eivan lim (x) HW( ) 0 KO XI|%n11 f(x)=f(1)=e
H f eivon cuveyng kat yvnoing abvéovca 610 (0,1) 0TOTE EYEL OVTIOTOL(O GVVOAD TIUDV TO

f ((0,1)) = (—oo,e) . Ene1dn 1o 0 nepiéyetar oto f ((0,1)), vrhpyet povadikd Adym povotovia g X, €(0,1)
1é€1010, Oote f (XO) =0. Emopévac n ypapikn mapdotoon g f tépverl axpipac oe éva onueio A tov

GEova X'x , pe tetpmpévn X, €(0,1).

f
1) Bivar x, < x <lesf (x,) <F(x)<F (1) = 0<F (x)<e.

To {nrovpevo eufadd sivon E = Jj f(x)dx = Ll (lnx +e )dx = Ll lnx(x)' dx + [ex 1 &

1 11
E=[xInx] —| x-=—dx+e-e®=—x,Inx,—1+x,+e—e* (1)
x  Jxo” x 0 0 0

Eivar f(X,)=0< Inx, +e* =0< Inx, =—€*, ondte n (1) yiveron:

E=-X,Inx, =1+X, +e+InX, =e+(x, —1)—InX, (X, —1) <= E=e+(x, —1)(1-Inx,)
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25235.0cmpovpue ) cvvaptnon f (x) =6VVX, X€E |:§ 3?”] , TNG A

0Toi0g 1 YPUPIKN TOPACTACT] QUIVETUL OTO TUPUKAT® G0,

Yo onpsia A[%,f [gn Ko B(S?n,f [%n £yovv oyedracOei (&) (=)

01 EQUMTONEVEG (sl), (82) OVTIGTOL(U TNG YPUPIKNG TAPAOTACTS o

\4

¢ f, ov omoieg Tépuvovrtal 610 onueio I'.
a) Na amodeifete 611 01 EE16ADOELS TOV EQUTTONEVOV EVOELOV

(sl), (82) sivm(sl) ty=—X +§ Ko (82) ly=x-— 3—; avticTouya.
(Movéoeg 8)

B) Na vroloyicets To epfadov Tov yopiov wov TEPKAEiseTOL OO TV YPOQPIKI] TapacToct TS T kan

T €v0eieg (81) Kot (82). (Movéoeg 9)

. 1
v) Na vrohoyicgte 10 6pLo IIm+ — " (Movaoeg 8)
7 F(X)+x— 5

Ave

a) H f sivan mapoywyiciun oto {g,%} ue f'(X) =-Nux.

Etvau (g,): y—f[gjzf'(gj(x—gj@y:_[x_gJC y:_x+g Kol

()yf(%}f@(%]@y(%)@y%

T
Y="X+2
B) I'a g svvieTaypéveg tov onpeiov topng I' tov (81), (82 ) , EYOovE:

=2y=-n& =z
y_X—3—7t ’ 2
2
Ko —g =X —% & X=T1, bpa F(n,—gj. To tpiyovo ABT éyet eppadd
2

1 1 T
(ABF)—E(AB)|Yr|—§'“'§
/

r r 4 37‘
dEova X X etvon E(Q, ) = —f i
T

T . , , .
= » To epPaddv tov ywpiov Q, mov nepudeietar amd ™ C; ko Tov

3n/2

chuvxdx :—[m.tx]n/2 = —(—1—1) =2.

2

To {nrodpevo epfudo eivar: E(Q)=(ABI)-E(Q,)= % -2,

v) Eneion n T givan kopt oto {g,%} Bpioketon Tave omd Kabe epamTopévn TG 6TO SIAGTNLA 0VTO,

, , , . . w3m) |, i o
£KTOG TOV oNuEiov emaPNg TOVS, Gpo. Yo KabE X € (E , ?j etvon f(x)>—x+ 5 < f(x)+x-=>0.

Axopn lim (f (X)+x- gj =0, omote av Bécovpe f(X)+X —g = U, TPOKVTTEL OTL

1[
X
2
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25259.Aivetor | tapayoyicun cvovaptnonf : R —> R, wov givan tétowa, dote:
o 1 ypugukn mopdstacn g f , va epdrreTon g £y =% , 670 X, =0.

e givol KupTi KoL
o f(1)=1.

a) Na amodery0ei ot

_ 1 , ] o 4f(x)-1 )
i f(O) == ko f (O) =0. (Movadec 06) ii. lim =0. (Movadeg 07)
4 x>0 UX - f (X
B) Emmaiéov diveran 6T 1 TpAdTN Tapdywyos g T eivan cuveyic.
i. No. amodeitere 6mu f(X) 20, yua ké0e x €[0,1]. (Movadeg 06)

ii. No vroloyicete T0 gpfado E tov yopiov wov mepikisictan amd v ypagikn nepdotacn g ',
T0V diova X'X Ko THV gvleio x=1. (Movdﬁsi 06)

@) i. Ene1d1 1o onpeio A (0,f(0)) avixer ot svbeio €, sivan f(0) =

NGl

Emedn 1 € epamtetor g C, 010 A, eivon f'(0) =24, < £'(0)=0

i. lim 4 (x) -1 =lim 4(f(X)_‘1J—Iim 4f(X)X—fw) 47(0)
.Homix.f(x)_xﬁo nux - f(x) x50 nﬂ-f(x) 1-£(0)

B) i. Enedn n f etvar kvpthy, n f etvon yvnoiog av&ovoa, ondte yio kabe 0<x <1 givon f'(x)>f'(0)=0.

ii. Eneidf 1 T “givon yvnoimg avéovoa etvon ko 1-1, ondte f'(x) =0 f'(x)=f'(0) < x =0.

To {nrovpuevo epPadov sivor: E = j:f’(x)dx =f(1)-f(0)=1-

25746 Eotm ovvaptnen f : R - R repayoyicyun yia v omoio weyvet 6Tt f’(X) >f (X) , Ylo KGOg
xeR kot f(O) =0."Ecto ewiong n cuvaptnon g (X) =ef (x) .

o) No amodeiere 0TL 1 suvapTnon g sivan yvnoiog avéovca oto R. (Movadeg 6)
B) Na amodci&ere 6tL f(X) >0 o ka0 X >0 ko f(X) <0 7w kd0s x<0. (Movadeg 6)
v) No Mooete v g€icmon f(|nux| + 1) =f (|X| + 1) . (Movadeg 7)

3) Av E 1o epBudov mov mepikicistan omo ) ypogikn nopdactacn e f Tov dEova X'X ko Tig
gvlciec X=0 ko x=1, va amodsifere 6Tt E<f (1) . (Movadeg 6)

a) H g eivon mapayoyicyn oto R @g yvOUEVO TOpay®YICILOV GUVAPTICEDVY LE

g'(x)=—e7f(x)+e™f'(x)=e(f'(x)-f(x)).

Emnedn) yio kdfe X € R givon f/(x) > f(x), eivon g'(X)>0, épan g eivar yvnoiog avéovco oto R.

B) T kabe X <0 eivon g(x)<g(0) <= e f(x)<f(0) <= f(x)<0 koryia kGbe X >0 eivon
9(x)>g(0)=e™(x)>f(0)=f(x)>0.
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7) T k6B X > 0 gtvon F/(x) > f(x) > 0 ko emerdn  f etvon cvvexfic oto [0,+0) , eivan yvnoiog avéovsa

070 OldoTnpa ovtd, ondte eivar ko 1-1 oto [0, +oo)
Etva npx|+1> 0, [x|+1> 0, omdte f(jnux|+1)=f(|x|+ 1) |m,tx| +1=[x|+1 < nux|=|x| < x=0.
6) Enc1oM y1o ké0s X >0 givon f(x ( ) >0 kou 1 T elvar coveyne, o nroduevo euPfadd eivar:

E= I x)dx . Etvau f'( :>I dx>I X)dx < E<f(1)-f(0)< E<f(1).

25747 Aiveror cvvaption T :[0,2] > R 1 omoia sivon svveyng oo [0,2], mapayoyiciun oto (0,2) kar
wybovv f(1)=1 ke f(x)-f'(X)=-x+1, e kG0e x(0,2).

a) No anodeitere 6T f? (X) =—x* +2X 10 ké0e x[0,2]. (Movadeg 6)
P) No amodcitete 6TL f(X) ==X’ +2X yua k@0e x €[0,2]. (Movéoseg 6)
v) A@ov ortiohoyi|oeTe 6TL | YPAQPIKI] Tapaotoct Ts T eivan nuikdkiio pe kévrpo K(1,0) kot axtiva
1, va 1 oyedrdoeTe o€ 0pBokavoviko cvoTina aZévov. (Movéoeg 7)

2
6) Na vroloyicete TO _[ f (X)dx . (Movadeg 6)

0

Avo

o) Na kabe x €(0,2) givar f(X)f'(X)=—x+1 2f(x)f'(X)=-2x+2 < (fz(x))’ =(—x2 +2x)' =
fz(x):_xz +2x+c,ceR.Twx=1¢sivor f2(1)=—1+2+c<:>1=l+c<:>C=0, omoTE

fz(X) =—x%+2x Yo kéBe X € (0,2).

Enedn n f eivar ovveyng oto [0, 2] , tvar ovveyng ko ota X, =0, X, =2, onote

lim £2(x) = lim (—x* + 2x) < ?(0)=0<f(0) =0 ko

x—0" x—0"
H 2 I H _ 2 2 _ —
XILTf (X)_XILT( X +2x)<:>f (2)=0f(2)=0

—x? +2x, x€(0,2)

=—x* +2x, x€[0,2]
0, x=0nx=2

Tehkd fz(x)z{
B) T k6Be x €[0,2] eivar £2(x) =—x* +2x & [f(x) =v-x* +2x (1)

Eivar f(X) =0 VX +2x =0 -x*+2Xx =0 x(—X+2)=0=x =01 x=2.

Mo kabe X (O, 2) etvan f (X) # 0 ko emedn n T etvon ouveyng, dwtnpel 6T00epd TPOGNUO GTO StdoTNa
avté. Enewdn f(1) =1, sivar f(x) >0 yia ke x €(0,2), ondte n (1) yiveron f(X)=+-Xx*+2x.

Apa f(x):{ /= +2x, Xe(o’z)le—xz +2x, x€[0,2].

0,x=0fx=2

v Ewouf y<:>\/—x +2X =Y, Y20, ondrte
—x? +2x_y SX-2X+y' =0 1

X2 —2x+1+y’ =1 (x —1)2 +y? =1. H ypagui} mapdotoon e f eivar to K \s
nucdkho pe kévrpo K(1,0) kar axtiva 1 mov Bpioketar mbvo and tov aEova XX, -1 0 A 1 £
pali pe ta onpeio A ko B. AP

58 7-2-2023


http://www.askisopolis.gr/

www.Askisopolis.gr OLoKANPOUOTO

0) To {nrovpuevo odokAnpmpa ivor 1o eUfadd Tov TPONYOVIEVOL NUIKVKAIOL, OTOTE

2 _Tfpz _7[
Iof(x)dX_T_E T.W.

25757.Aiveton ny ovvaptnyon f(x)=

(%) (1—X)nu2(i], av0<x<l1

0 , ovx=1
o) No amodsry0ei 6T ) ouvaptnon f sivan cuvec. (Movéoeg 09)
B) Na amodery0si 011 Y10 KGOE X € [0, 1] , oyl 0<f (X) <1-x. (Movadeg 07)

v) Na amodery0sei 611 10 10 gpfadd E tov ympiov Q mov wepikieieTanr amd 1 YPOQIKN TOPAOTAGT)

™G ovvaptnong f , tov d&ova X'X ko Tig gvgieg x =0, Xx=1 woydel E< % TETPAYOVIKEG HOVADES.

(Movdﬁsi 09)

a) 10 didoTnua [O,l) n f etvon suveyng og mpdéeic kot chvBesN GuVEXDY GUVAPTAGEW®V.
o kdbe X €[0,1)etvon 0<nu? (%j <1< 0<(1-x)np? (%j <l-x.
—X —X

Enedn lim (1-x) =0, om6 1o kprrfiplo mapepfodng eivor kar lim f (x)=0=F(0), emopévag n f eivon
x—->1"

x—1"

cuveyng oto [0,1].

B) Xt0 mponyovuevo ckéLog deiape OTL Yo KGOE X € [0,1) glvar

OS(l—X)nuz(li)SI—xc>0§f(x)£1—x. Emedn] ya X = 1 etvon f(l):O ko 0<f(0)<1-1,n
—X

oxton 0<f(x)<1-x oinbevet yia kabe x €[0,1].

v) Eneidf n f eivon cvveyng oo [0,1] kou f (X) >0 yuokébe X € [0,1] , T0 {nTovuevo euPado sivar:
1

E=| f(x)dx.

N kdbe x €[0,1] etvon f(X)<1-X ka1 wétnTa dev woydet yio kabe X €[0,1], ondte

2
I:f (x)dx < .[:(1— x)dx < E < {x - X?l =1- % < E< %rsrpaymvmég HOVASEC.

25765.Aiveton 1) cuvaptnon f(X) =2Inx+x, x>0 .

a) Na amodeitete 611 avrioTpé@eTon kau va Bpeite To medio opropod g . (Movéoeg 7)
B) Na Mboete v avicwen ™ (x)> x. (Movédeg 8)
v) 'Eoto ¢:R > R o coveyig covapton yia Ty omoia 1oyveL g(x) =) T ka0e X=0.
i.Na amodeiters 6m g(x)=x%", xe R (Movadeg 4)
ii. Na Bpsite o enpadév Tov yopiov mov opiletar omd Ty C , Tov X'X K TIg KoTakdpveg evbsieg
x=-1,x=1, (Movaoeg 6)
AVo

) H f sivan mopayoyioym oto (0,+0) pe f'(x)= ; +1.
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INo kaBe x >0 eivon f’( x) >0, apa n f eivar yvnoing abEovoa oto (O,+00) , omoTte givon 1-1 ko

avriotpégetat. Eivar lim f(x) = lim (2Inx+x) =—00+0=—0 ka1

x—0" x—0"

lim f(x)= lim (2InX+X) =+00 + 00 = +o0 . Enewdn n f eivan cvveyng, &xet ovvoro tipdv to f(A)=R.

X—>+00

B) Eneidn n f' éyer nedio opiopod to f (A) =R kot obvoro Tipav to D, = (0, +oo) , EYOVUE:

Av X <0 1618 N avicoon (X) > X givar oAnOng.

Av x> 0 1618 f‘l(x)>xg>f(f‘l(x))>f(x)<:>f(x)<x<:>2Inx+x<x<:>2|nx<0<:>

Inx<Inl<0<x<1. Tehkd n avicwon ainbevet yuo x <1.

y) i. H ovvépon f(|X|) opiCetar 6tav |X| >0 < x =0, to1e f(|x|) =2In|x|+|X| xo

x|

2
g(X) _ ef(|x|) _ eZIn\xMx\ _ eInx .e\x\ _ Xze X # 0.

Emneidn n g eivon ovveyng oto R eivon cvveyng kot oto X, =0, ondte g (O) = ling x2e" =0, omére
X—>

2,/x]
g(x ={Xoe 'X;tOO:XzeX,XER.
, X=

ii. E(Q)= J._ll|g(x)|dx = J._llxze‘x‘dx = j_sze'xdx + Jolxzexdx SN

E(Q)= [—xze’X ]i + I_ije’xdx + [xzex]; —I:2xexdx o
E(Q)=e+ [—2xe’X ]i + I_iZe’de +e —[2xex]; + J.OlZede =
B(Q)=4-26-2[e]" + £ -2e+2[e*] =-2+2e-20+2e-2=2(e-2) .

scp(%X] ,0<x<1
26183.0cmpovpe TN cvvapTnon f(x) =

1- ‘“ﬂ , X>1
X
o) Na amodsitete 6T 0 T givon ouveyig oto 1, adrd oy mtapaywyicyun oto 1. (Movéoeg 8)

B) Na amodcitete 6TL 1 T £x€1 axpifdg 600 kpioya onueio 6to SasTnpa [0, +00) . (Movéoseg 7)
v) Na amodei&ete 6T1L TO pPadov Tov ympiov mov opileTon amd TV Ypoeikl Toapdstacn tng f, Tov

. . > , , , , In4 , ,
agova X'X, Tov aova Y’y kor TV €v0sio pg e€icwon X=1, sivar E = — teTpayovikéc povadsg.
T

(Movdﬁsi 10)

a) Eivar limf (x) = lim 8@(%) =8(p(%j —1=f(1) xou limf(x)= Iim(l— 4'”’() -1,

x—1" x—1" x—1* x—1* X

Eneidn limf(x)=limf(x)=f(1)n f sivar coveyng oo 1.

x—1" x—1"
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)
X 0 o X \\ 4 P
F(x)—F (1 a(p()—l [6) GLV (j fad
B) Eivar fim )T _ gy L4 4 -4 T m
X—1 X—=1 x—1 X-=1 DLH x—1 1 \/E 2
2
4Inx 0 4
_ e T L0
fim L)@ i T ) Ty X2 x4
x—1" X—-1 x—1* X -1 x-l" X —X DLHx-1" 2x —1 1
f(x)-f(1 f(x)-f(1
Enedn lim L() # lim L() n f dev givan mapaywyicn oto 1.

x—1" X -1 x—1t X -1

v) Ene1on n T v eivar mapoayoyicyun oto 1 mov gival ecmteptkd onueio tov mediov optopod g, o X=1
eivon kpioo onueio g f.
Mo xe ( 0,1) n f eivan mapayoyioun og cvvson mapay®yicov cUVAPTHCEDY UE

f'(x)= ;(Bj S Emedn) yio ke X €(0,1) eivan f'(X) >0, n f dev éxet kpiopa
GDVZ(EXJ 4 4 (nxj

onpeio oto ddsTNHO AVTO.
1-Inx
—

X
Inx

Ta x> 1 givon f'(x)=—4

Eivouf’(x)=0<:>—4 =0<l-Inx=0<Inx=1<x=¢e.

Emedn to xpicia on usi(x UL0G GLVAPTNONG EIVAL TO EGOTEPIKE, GNUELR TOL TTEGIOL OPIGUOV TG GTO OTTOl0!

dev givon Topayoyiown kot ot piCec g ', n f éxer axpipag dvo kpica onueia ta 1, e.

8) Eneidn n f etvar suveyig oto [0,1] kon f(X) >0 yia kabe x €[0,1], to {nrodpevo epfado eivau:
E= J. dx I 8([)( jdx

X 4u T
Oftovpe i =U<X=—, Gpa dx = —du I'a X = 0 etvar u=0 Ko yro X=1 etvon U= 7 oTOTE
T T

L L 4 " (covu)
Ezﬂjl“a(puduzi 411ﬂduz——j“Mduz
o0 m°% cuvu m% ovvu

1
E:—i]n Q :_ilni 4 I 22 2|n2
T 2 T \/E T TT

—%[ln(cvvu)]g &
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3

27031.Aiveron n svvaptnon f(x)= —%XB M X € (—o0,0] kon Tvyaio onpeio A[a,—%] pea <0 g

YPAQPIKNG TNS TapdoTacnc.
a) Na Bpeite qv icwon ¢ spantopévne g C, oTo onueio A. (Movéoeg 06)
B) i.'Eva mepuroliké A KiveiTon KOTG PKOg TS KOPUTOANG o7
y= —%x3, X £ 0 winowdlovrag TNV oK) Kot 0 Tpoforéag Tov

ooTilel katevBeiav epmpog (0mmg QaiveTar 6To oyfNua).
Av 0 puOpég petafoing g TETUNREVIS TOV TEPLTOMKOD diveTOL 0T

Tov Tomo o’ (t) = —a(t),va Bpeite To pvON6 perafoirg g
TeTuNpévIG Tov onpueiov M TG 0KTNGS, 6TO 0TTOL0 TEPTOVY TO AT
Tov poPoiia T Ypovikn otiypn t;, KoTG TNV 0TOiC TO TEPITOMKO

Exer teTunuévn —3. (Movaoeg 08)
ii. Na eppnvedeete To Tpocnpuo Tov puOpod perafoing g
TeTunuévng tov enueiov M. (Movadeg 02) s

v) Na Bpeite To epfadov Tov yopiov L, mov wepikieisTan amwd Ty

YPOPIKN Topdotacn TG suvaptneng f, Tov a&ova X X kot Tnv

gpantopévn g C, oto onueio Tng pe teTpnpévy 3. (Movaoeg 09)
Avo

) H f givor napayoyiown oto (—»,0) pe f'(x)=-x*. H epantopévn mg C, 610 A eivon n gubsia
3 3
e: y—f(a)zf’(a)(x—a)©y+%:—(xz(x—a)@y:—aszrz%,

B) i. Tn ypoviky otypf} tyeivar a(ty)=-3 kar o'(t,)=—a(ty)=3.

ii. Ene1on a(t) < 0eivan a'(t) = —a(t) >0, donhadn N teTupévn Tov onpueiov M avEdvetor apod 0 M

minoalet to O.

V) I'o o =-31 epantopévn &yel e&iowon &:
2-(-3)’

Y=—(—3)2X+%<:>y:—9x—18.

TNay =0 eivor —9x—18=0<>-9x =18<>x=-2, 4pa M(-2,0).

To {nrovuevo epfadod eivar:

E(Q)= j:(—%)& —(-9x —18)]dx + ji(—%xﬂdx &

-2 0
E(Q)z[—éx4 -I—%X2 +18Xi| n{—éx“} =...=%

-3 -2
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27408.X10 umAovo oynua oiveTor 1 YPUQIKY Topdotacn TG 4
ouvapTNONg f(X) =9—x". MeTa&d Tov Ypa@ipuaTos g
oVvapPTN oG KoL TOL 0p1LovTiov dgova XX givor flr)=9-2*
gyyeypappévo to opfoyavio ABI'A.

O kopo@ég A(X,0) kot A(-X,0) givor onpeia Tov aéova X'X,
EVO 01 KOPLVPES B(x,f(x)) Ko F(—X,f (—x)) givon onpeio D{—m, f{—x)) Bz, fiz))
™G YPOUPIKNG TaPacTASTS TG cuvaptnong f.

o) Na amodeitete 611 TO gnPadd Tov opBoymviov ABI'A mg
OLVAPTN G TOV X € [O, 3] dlvetar amd TNV ovvapTn O

E(x)=18x-2x". (Movadeg 6)
B) Na pehetnzi ) cuvapmnon E(x) g mpog Tqv povotovia. = — -
—a Alz,0)
(Movade 6) / R \

v) No vrohoyicere Tig dr1acTdGES TOV 0pBoyviov ABI'A,

®OoTe aVTO va £YeL To péyroto epPadd, kot va amodeifere 6TL aVTO 10OVTAL PE 123 TETPAYOVIKES
povéoec. (Movéoeg 6)

0) Na vroioyicete To ufadd Tov YOPiov TOV TEPIKAEIETAL GO TNV YPOOIKT] TOPACTACT] TG
covaptnong f, tov a&ove X'x Kot givor eE@tepké Tov opBoymviov ABT'A étav To epfoddé Tov

nuiﬁvsl ‘riv iéiw‘ci ﬂii' T0V. (Movdﬁsi 7)

) To epPadov tov opBoyaviov eivan E(x)=(AA)(AB)=2x-f(x)= 2x(9 —xz) =18x —2x°, x€[0,3]

B) H E elvan mapayoyiown oto (0,3) pe E'(x) =18-6x".
x<(0,3)
Eivat E'(x)2018-6x* >0 —6x*>-18 = x* <3 < x<4/3
Mo k&0 X € (0,«/5) etvan f'(X) >0 kou i kGbe X € («/5, 3) etvan f'(x) <0, emedn n E eivan svvexng

o10 [0,3], elvan yvnoiong avéovca oto [0, \/5] Kot yvnoing pbivovca oto [\/g, 3] .

v) To euPadov tov opboywviov yivetan péyioto yio. X = J3 , TOTE 01 S10I6TAGELG TOL opBoywviov gival
2
AA=2x =243 ka1 BD=f(x3)=9-(3) =9-3=6.To

uéyloto epPadd eivon

E(ﬁ):lsﬁ—z(ﬁ)a=18J§—6J§=12J§. T

0) To {nrovuevo guPadd eivar
£(0) =8]8~ E(48) = [(9- )12

E(Q):{%—X—;T 23

-3

E(Q)=27-9+27-9-123=36-12{3 =12(3-3)

TETPOYWOVIKEG LOVADEC / Af—z,0) o AGF‘“)\
y
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) , x> +1 _X

31148.@zmpoivpe Tig suvaptioes f(X) = o X€ R ko g(X)=e™ pe xeR.

o) Na amodeitre 6TL f(X) 2g (X) v kGBs XxeR. (Movéoeg 5)

B) Ozwpovpe Ta onpeia B(X,f (X)) Ko F(x,g(x)) pe x>0. H wapaiinin evbeio amwd To B wpog

Tov aSova X X Tépver Tov nuuaéove Oy 6to onpueio A, evd n tapdrinin gvbeia and to I' wpog Tov

agova XX tépver Tov nuasova Oy oto onpeio Z.

i. Na amodci&re 0TL T0 epfadév Tov opOoywviov BIZA sivan E(x) =

@D

ii. Na Bpeite y1a wora Tipi] T00 X, T0 EPPadov E(x) yiveron péyiero.

cuvapmong h(x)=

(x) f(x)-9(x)

Iny/2e - 2 TETPOUYOVIKEG HOVADES.
€
Ao
x> +1
e*

o) INa kabe x e Reivan f(x)>g(x) =

NG x3

B)i. E(x)=(BT)(I'Z)=(f(x)-g(x))-x =(X2 +1_e-X]X -2 x=2

e* e*

2% 3.x 2 _ 2 _
ii. T ké0e X > 0 eivon E’(X)=3Xe —X¢€ =Xﬁx(3 X)ZX (3 X).

e e

, x*(3-x)
E (X)ZO@e—XZOC>3—XZO<:>XS3.

X3

Y
A

(Movaoeg 6)

(Movaoeg 7)
v) No amwodeilre 611 10 gnfadov Tov ympiov wov opileTon amd TV Ypo@lkny TapdoTacn g

Ko0ag Kot TIg £v0sgieg pe e&rodoaig X=In2 ko X=1, givan

(Movéoeg 7)

>t o x +1zefe o x*+1>1< x* >0 1oyde

|

il

|

INo ke X € (0,3) eivar E'(x)>0 kot ywo kée X € (3,+00) givar E'(x)<0, eneidn n E eivan svveyng,

elvat yvnoimg avéovoa 6to (0,3] ka1 yvnoing edivovca 6to [3, +o0). H E éye1 péyioto yuo X = 3.

2
v) To {nrovpevo guPadod eivan E = anh(x)dx - J.|n2 X

In2 In2

00, 2 gy

E=[° x(—eX)’dx=[—xeX]Tnz—jliz(—eX)dx:—el—e%—[eX}1 =...=In\/%—§r.u.

e

31149.0zwpobpe T cvvapnon f pe f(x) = — 7 heXe (0,+w).

a) Na amodsifte 6TL f(X) >0 yw ka0s X >0 ko 6T T givor yvneiong pBivovea oto (0, +oo) .
(Movaoeg 9)
(Movaoeg 7)

v) Na amodci&ete 6T1 T0 gpPadov Tov ympiov mov opileTar amd ™) Ypugikn topdotacn g |,

B) No AMdoete v avicoon |n(1+f(x))— In(f (x)) >f? (x)-f(InZ) .

2
_[ xedx <
In2

TIg gv0sieg pe e€o@oelg X =% , X=1 ka1 Tov Gova X'X givan In(?j . (Movéoeg 9)
€
Avo
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In(1+1j
—X>O'

X2

a) T kéOe x> 0 eivon l+1 >l In(1+ lj >0 ko emedn X° >0, eivan f(x)=
X X

T ke X;, X, €(0,+0) ue X, <X, eivar 1ol it In(1+ij>ln(1+ij (1)
Xl XZ Xl XZ Xl XZ

kot X2 < X5 < iz > iz (2) . oA amhacialovtag kot péin tig (1), (2) mpoxdmrtel 611

1 2
f (Xl) >f (x2 ) o f \(0, +oo) . (ITpotipnoape Tov 0ptopud LOVOTOVIAG YIOTi 1] TOPAYDYIGT] PAIVOVTOV TO10
OVGKOAN).

B) In(1+f(x))—ln(f(x))>f2(x)-f(ln2)<:>In( 00 j>f2(x)-f(ln2)<:>

In[1+T1X)J>f2(x)-f(ln2)<:> wﬁ(mz)@

£(F(x))>F(IN2)SF(x) <In2 & F(x) <F (1) Sx>1.

o

1 1
) To {nroduevo euPado etvor E = L/zf (x)dx = L/szX :
, 11 1, , ,
Oétovpe 1+==u, 1618 ——dx=du.la x =§ givar u= 3 ko yio X = 1 givon u=2, ondte
X X

E=—J.11/2In(1+%j(—x—12dx)=—J'321nudu =[x (x) dx=[xInx]; - [u -%du =3In3-2In2-3+2 &

E=In27—|n4—1=In27—|n4e=|n(¥j
e

31530.Aiverar ) ovvéptnon f(x)=x*+5x-2, xeR.
o) i. No amodeiere 0TL M) Ypoguki wopdotacn TS T téuvel Tov aEova XX 6¢ £va povo enueio pe
TeTppévn X, mov mepiéyeTon 6to drdotnpa (0, 1). (Movaoeg 5)
ii. Na e€etdoete av 0 apiOpég X, eivon mo kovrd oto 0 1 o7o 1. (Movadeg 4)
. f(x,+0)x’+2x-5
B) Na vroloyicete To 6pro lim (*%,+6)
x>0 f(X —0)X=5
évag 0eTikog aprOpudc. (Movaoeg 9)
v) No. voloyicete To epfadov Tov yopiov mov opileror amd T ypagiki ntapdotacn C, g f, mv

, av X, givan 0 ap1Opog Tov epoTpaTog (o) Ko 0

spamronsivny ™G oto onueio A(l, 4) kol TV Katakopven svlsia x=2. (Movaoeg 7)
AVG

0) i. Eivar f(0)=-2, f(1)=4, apa f(0)f (1) <0. Enewdn n f eivar cuveyng oo [0,1] 0g molvovopuk,

cOppova pe To Oedpnpa Bolzano, vrapyst X, € (0,1) tétoro, dote f(X,)=0.

H f sivaw nopoyoyiown oto R pe f'(x)=3x* +5. T k60e X € R givar f'(x) > 0ondre n f eivar yvnoiog

avEovoa 610 R, emopévarg o X, eivorn povadiky pida mg eticoong f(x)=0.
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ii. Eivon f (%) = % + g -3= —g , apa T (%jf (1) < 0xon emedn n f elvon cvveyng oto [% ,1} , COUPOVO LE

10 Oedpnpo Bolzano, n e&icwon f (X) =0 éye1 tovAdyotov pia pila 6T0 [% ,lj . Opog 1o X, eivoun

. . 1 , . .
novadwkn pita mg f, dpa X, € (E ,1|, omote 10 X, eivon moto xovtd 6to 1.

f/ f/
B) Eivar X, +0> x> (x5 +0)>f(X,) =0 wouw X, —0 <xy<=f(x,-0)<f(x,)=0.

3 _ 7z
Eivar lim f(X,+0)x°+2x -5 _lim f(x,+0)x _
xowe (X, —0)x=5  xoe f(x,—0)X

y) Eivan f'(1) =3+5=8. H epantopévn g C; o10 A éyetebicoon y—f(1)=f'(1)(x-1) = y=8x—-4.
o k60e X € R etvon f"(X)=6xX. T kdbe X > 0 givon F"(x) > 0 ko enedn n f etvon svveyng oto

[0, +oo) , elvait kopt 610 StdoTnpa owtd. Ondte 1 C; PpiokeTat TV 0md TNV EQATTOUEVT TG OTO
Seopa 0T £KTOG TOL oNpeiov emaphis Tovg, dnhady f(X)=8x —4 yw kabe X =0 koun wwoéTTO

woyvel uovo yuo. X = 1. To (ntoduevo euPadod sivar

B = [7(F(x) - (3 - 4))dx = [ (4 5x-2-8x + 4)dx = [ (3= 3x + 2)dx = {x_“sz +2XT s
' ' ! 4 2 4

1

31533 Aiveron n svvapton f(x)=4- iz, x£0.
X

0) Na v peAeTN6ETE OS TPOGS T1|] HOVOTOVid, TNV KUPTOTNTA Kot va. Bpeite Tnv oprlovTio acOpuntoTy

™G Ypagikng mapastacng C, g f. (Movaoeg 9)
B) Av or gpamtopeveg Tng C, ota onpeia A(X,, T(X,)), B(X,, f(X,)) sivan kGOeTeg, va amodeilere 611
X, X, =—4. (Movadeg 6)
v) X710 OutAave oyfpa QUIVETAL 1] YPUQIKT TOPAGTAO . A r

g f (drokekoppévn ypapp) kot o opBoydvio ABI'A I oS
nov opiletan amwd Tov GEove X'X Kot Tig gv0sisg I

X=1x=a,a>1lkm y=4.H C, yopile To opBoyndvio
og ovo yopio Q, Q, .

. 24 . =
i. No vwoloyicete, 6uVOPTHGEL TOV 0, TO. EpPada H 0,
E(Q,), E(Q,)tov yopiov. ; N 3
(Movaoegg 5) H :
ii. No Bpsite yio mora Ty Tov a woyder E(Q,)=E(Q,). . o A B
, -2 E o 1 2 3
(Movaoegg 5)

) T ke X # Oeivon f/(x) :%.
X

o ke x < 0 eivan f'(X) < 0 kot yio kabe X > 0 eivan f'(x) >0, ondte 1 f etvon yvnoing pdivovsa oto

(—o0,0) ko yvnoing avéovoa oo (0,+x).
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INo ke X = 0etvan f”(x) = —Z—f <0, ondte N T givon koikn o€ KaBéva oo To SrooTHOTO (—00, O) Koy
X

(0,4e0). Eivar lim f(x)= lim (4—12j=4 kar lim f(x)= lim (4—12j=4, Gpa n evdeio y =4 givon
X X

X—>+00 X—>+00 X—>—00 X—>—00

acvuntot g C;.

B) Eneidn ot epantopeveg g C, ota onueion A(X,, F(X,)), B(X,, f(X,)) eivon kébeteg, 1oydet 6T

f’(xl)f’(xz):—1c>%-%z—l@(xlxz)3 =—64 < X,X, =4
1 2

7) i. To opfoydvio ABI'A éyet eppadé (ABIA)=(AB)(AA)=4(a-1).

o 2 _ 2
E(Q,)={"f(x)dx =" ao D\l ax s A] ca0rd 4 gogqrd gt Burd_4(e-])
2
L ! X X |y a a a o

E(Q,) = (ABrA)-E(@,) :4(“‘1)‘4(%1)14(&—1)@— a;lj: 4(0;_1) |
i _ 4o=T)  A(a-1)
) E(Ql)—E(QZ)<:> X{ = X{

Sl=a-1la=2.

31534.H mapafoin Tov durAavol cy|1LaTog OLEPYETAL A0 TNV J
apyi ToV a&ovov, 11 Kopven ¢ sivar 1o enueio K(2, 2) ka

givar | Ypo@ikl] TapacTac TS TOPAYAYOV MLAS GUVAPTI|ONG
f:R>R. o

o) Na omodsifete 6T f'(x) = —lx2 +2x,XxeR.

[

(Movaoeg 8) 3
B) Av 1 ypagwkn mapdostaon ™G f téuvel tov déova y'y oto )
onpeio A(0, 1), va amodcitete 6T f(x) = —%XS +Xx°+1.
(Movéoeg 6)
Ozowpovps emmiiov TN cuvapTnon g (x) =X+ x+1-nux, xeR.

v) i. No amodsgi&ete 0TL | YPOQIKN TOPAGTAGNS TS J Eivon WAV 0o TN YPOQIKY Topdetact g f

T ka0e x>0. (Movaoeg 6)

ii. No vrohoyicete 10 gpfadov tov yopiov mov opilerar and i C;, C; kon 11g gvbeieg X =0 kan

X=T. (Movaoeg 5)
AVG

) Eneidn n f eivon mapafoln éxet e&icoon g popeng f'(X)=ax® +px +y . Enedn n mopoaPorn éxst
péyroto givar a < 0. Eredn n mapofoin diépyetarl and v apyn tov afdvov eitvar f’(O) =0 1v=0.
Eme1om n f'éyxetl péyroto 610 X = 2 mov Bpicketor 6To e6®TEPIKO TOV TEDIOL OPIGHOD TN, Elvan f"(2) =0.
Etvon f"(X)=2ax+B, onote f'(2)=0< da+p=0<p=—4a (1).

@ 1
Eneidn n C,. Siépyetan omd 10 K, wyver om f'(2)=2 <= 4o +2p =240 —-8u=2 < 4a=2< a==2

ko a6 v (1) givan p =2, dpa f'(x) = —%Xz +2X, XeR.
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B) Mo kabe X € R givan f’(x)z—%x2 +2x<:>f’(x):(—lx3+x2J <:>f(x)=—1x3+x2+c, ceR

Etvou f(0)=1<c=1, dpa f(x)z—lx3 +x%+1.

y) i. Apkei va amodeifovpe 611y k6Be X > 0 sivon g(x) > f(x) < X+ x+ 1 —mux > —%xs + XX+l
1

=X+ X—nux>0.

6

OewpovyLe T cvvéptnon h(X) :%)@ +X-Nux, x=>0.

H h givor mapayayioym oto (0,+0) pe h'(x) =%X2 +1-ocvvx.

Mo k@B X > 0 givar %xz >0,1-cvvx =0, apa h'(x) >0 Kkar enewdn n h eivor cuvexfic oto [0,+0) , eivan

yvnoing adéovoa oto didotnua owtod. Mo kabe X > 0 given h(x)>h(0) < %Xs +X—nux >0

ii. To {ntovpevo euPadd eivar E = I0n|f(x)—g(x)| dx = J: %x3 + X —Mux|dx = I:(% x® + X —nuxjdx =
x'  x? ot on ' +12n° — 48
—ttoovx | =—+——l-l="
24 i 2 24
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