IHEPI®EPEIAKH AIEYOYNXH
II/OMIAX & A/OMIAX EKITAIAEYXHX
BOPEIOY AIT'AIOY

OEMATA ATAT'QNIZMATOX ITPOXOMOIQXHX
XTA MAOHMATIKA
TQN OMAAQN ITPOXANATOAIXMOY
OETIKQN XITOYAQN KAI
XIIOYAQN OIKONOMIAYX KAI TAHPO®OPIKHX
I'" TAZHX HMEPHXIOY I'ENIKOY AYKEIOY

KATAXKEYH OEMATQN

Ioavvng Paring, Zyolkog Xopupoviog ITEO3 pe €0pa t Zapo.
IIpodpopog ErevOepiov, Enityog Zyolkog Zoppoviog ITEO3.
Avopéag Awopdvrac, Modnuatikdg tov I.E.A. KaAlpaoidg Xiov.
Oopdc Mapakog, Madnuatikog tov 2ov I.E.A. Muvtidqvnc.
Nwkoraog Kepardc, Madnuatikog tov I.E.A. TTapeidov AécPov.

RPN



OEMA A

Al.

A2,

A3.

Ad4.

APXH 1HX XEAIAAX

AIATONIEZMA I'” TAZHX
HMEPHXIOY TENIKOY AYKEIOY
MAPAXKEYH 4 MAIOY 2018

EEETAZOMENO MAOGHMA : MAOHMATIKA
OMAAQN ITPOXANATOAIZXMOY OETIKQN XITIOYAQN
KAI XITIOYAQN OIKONOMIAX & ITAHPO®OPIKHX

2YNOAO XEATAQN: TEXXEPIX (4)

Na amodeifete 611 1 cvvaptnon f(X)=+X eivar mapayoyicyun oto

(0,+00) ko woyver £'(x)=

1
2Vx
Movaoeg 7

[T6te M evbela y=Ax+B AéyeTon acOURTOTN TNG YPOPIKNG TAPAGTUONS

G cvvdptnong f 6to +oo ;

Movaoeg 4

OewpoVLE TOV TOPOUKATO 1GYVPICUO:
«Av vy g ovvéptnon f oyver £(x)=0 yia kabe x € (—0,0) U (0,+0),

tote 1 f elvar atabepn oto (—0,0) U (0,+0) ».

a)

B

No yopaxknpicere 1OV TOPOTAVEO 1GYVPICUO  YPAPOVIAS GTO

TeETPGOL0 cag 1o ypaupa A, av givor aAndng, 1 1o ypaupa ¥, av

etvan yevdnc. (povaoa 1)

No attioAoynoete TV andvVTNGT GO GTO EPATNLA O. (LOVAdES 3)
Movaoeg 4

No. yopoaxtypioete T TPOTOATEIS TOV OKOAOVOODY, YPAPOVTOS GTO TETPAILO
oag, dimAa oto ypduuo. Tov ovtiotoiyel o€ kabe mpotaon, ™ Aén Xwaro,
av 1 Tpotaon eivor owaty, § Aabog, ov n Tpotoon givar LavBaouévy.

a)
B)

v)

0)

Av £, g givar 600 cvvaptioelg kat opilovtat ot gof kot fog, tote

OVTEC OEV ElVaL LTOYPEMTIKA 10EC.
Av pia cvvéptnon f dev eivan cvveyng oto [a,B] ko f(o) = f(P),

TOTE dEV MOIPVEL VTTOYPEDMTIKA OAEC TIC EVOLAUESES TIUEG LETAED TV
f(a) xon f(B).

Av i ovvaptnon f eivon mapaymyiown oto [a,pB] pe f(a)=1f(B),
10TE VILApyEL epantopévn e C, mapdAinin otov dEova X 'X.
Ynrdpyovv cvveyelg ocvvaptinoelg oto odotnue (o,B) ot omoieg
£XOVV KATOKOPLPES OGVUTTMTEC.

TEAOX 1HX AIIO 4 XEAIAEX



APXH 2HY XEAIAAX

£) [Ma xBe Levyog cuveyamv cuvaptoewv f, g 1o R 1oyvet:

(10 gxydx= [ f)dx [ g dx
Movadeg 2x5 =10

OEMA B
<3
x2+2
B1. Noa anodciete 61 1 ovvapnon f €xel avtiotpoen (povddeg 3) Kot va
Bpeite o medio opiopod g £ (novéadec 4).

Aiveton n ouvapmon f(X) =

Movaoeg 7
B2. No anodeiete 611y kdbe x > 0 1oy0et:
f(x)<x<f(x)
Movaodeg 6
B3. Av E &ivar 1o gufaddv tov yopiov mov mepikieieton amd mm ypoeikn
napdotacn g £, v evbeia y = x Kot 116 gubeiec x =1 xou x =A, A > 1,
161€ Vo amodeifete Ot

E=1n(x2+2)—1n3

Movaoeg 6
B4. Av 10 A av&dhveron pe pvBud 3 cm/sec, tote va Ppeite 1o pvOuUd

uetaBoAng tov gppadov E tov epotipatoc B3 6tav A =2 cm.
Movaoeg 6

OEMA T
‘Eocto f po suvaptnon 6vo @opéc mapaywyicun oto R, ¢ omoiag 1 devtepn
TopAymYos eivar cuveyng kot yvnoimg avéovca. Av n evbela y=1 sivan

f+h)—fA=h) _,
h > TOTE:

gpantopuévn g C, 610 onueio (1, f (l)) Ko %11}1%

I'l. No anodeiEete 6T f(1)=1 ko £'(1)=0.

Movaoeg 4
I'2.  No anodei&ete 611 1 f tapovoidler kopmn oto onueio X, =1.

Movaoeg 6
I'3. a) Noaoamodeiete ot f eivon yvnoing avéovsa oto R.

Movaoeg 5

TEAOX 2HX AIIO 4 XEAIAEX



APXH 3HY XEAIAAX

B)  No amooeitete ot
2F(x+1) < F(x)+F(x+2) yw ka0e xR,

omov F wa mapdyovsa e f oto R.

Movaogg 5
I'4. Avemuriéov woyvet:
‘f’(x) +6ocx‘ = 3()(2 +1) 1o k60 xR, émov o >0,
1018 Vo, amodeifete o f(x) =x>—3x?+3x..
Movaodeg 5
OEMA A N )
210 SOmAOVO CYNUOL EXOVUE TIG YPOPIKES TOPAUCTACELS y=¢
TOV GLVOPTNCEWDV: '
f(x)=e*, xeR kot g(x)=Inx, x €(0,40). L y—inx
Oswpovpe t ovvaptnon H(x)=f(x)—g(x), x > 0. L
, . . . 1 D : g
Al.  Na anodeifete 6TL VTAPYEL HOVOSIKO X € 5,1 B
tétoto, dote: H'(x,))=0.
Movaoeg 8
A2. No amodeiete 6tL 610 onueio X, Tov gpwTUATOS Al M KOTAKOPLEN

A3.

A4.

andéotaon (AB), 6mov A(x,e¥) ko B(x,Inx), maipver  pikpdtepn tiun, n
omoia diveton amd T oYEon:

1
H =X, +—.
(s0) =50+
Movaodeg 6
No anodeilete Ot
2 X _
H(x) > 2 v k60e x > 0 (novadeg 4) won j ¥ dx >1 (povadeg 3).
1 X
Movaoeg 7
Noa anodeilete Ot
(X . H(X))' >1 yuo kéBe x > 0 (Lovadec 2)
K0l Vo ADGETE TNV aviocwon:
e* —Inx S% (Lovadeg 2).
Movaoeg 4

TEAOXZ 3HX AIIO 4 XEAIAEX



APXH 4HY ZEAIAAX

OAHI'IEX

. 210 €EMPVAAO TOL TETPOdiOL va Ypawyete To eEgtaldpevo pabnua. Xto
ECOPUVAAO TAVMO-TAV®D VO, COUTANPDOGETE TO, ATOUIKE GTotyeior pabntn. Ztnv
apyN TOV ATAVINCEDV GG VO YPAYETE TAVO-TAVE® TNV MNUEPOUN VIR Kl TO
eEetalopevo panua. No unv aviypayete to 0&pato 6to 1eTpdolo Kol v,
Uy YpaweTe movheva GTIC OOVTICELS GOG TO OVOUN GO,

. No yphyete T0 OVOUOTETOVOUO GOG GTO TAVE HEPOG TV POTOUVILYPAP®V
apécmc POAG oag mapadobfovv. Tvyxdv onueldoelg cog Tdve ota BEpaTa dgv
Ba BabBuoroynbodv ce xapio mepintwon. Katd v amoydpnon cog vo
TopadDGETE pall Le TO TETPAOI0 KO TO POTOOVTIY PO

. Na anoavtioete 6T0 TETPAOLO 60g o€ OAa Ta OEpaTa povo pe pumAe 1) povo e
LovpO GTLAG pe peAGVL oL dev ofnvel. MoAvPt emtpémetatl, Kot LOVo yio
TIVOKES, O10YPALLOTO, KAT.

. KéBe amdvinom emotnuovikd Tekunplopévn etval amodext.

. Abpreta eE€taomc: TpelS (3) dpeg LETA TN SLUVOUT TV POTOOVTLYPAPOV.

. Avvatn arnoyopnon : M (1) dpa petd v évapén e eE€taomnc

KAAH ENITYXIA
TEAOX MHNYMATOX

TEAOX 4HX AIIO 4 XEAIAEX



ENAEIKTIKEY AINNTANTHYFEIX

OEMA A
Al.  Ocgopio. Zyolko PiAio oeh. 106.
A2. Oczopio. Zyoiikd PBiio oer. 162 (Opiopodg).
A3.  o. b Y
B. Avtimopdostypo: Zyolkd Pipiio cel. 134.
A4, X T XX A
OEMA B
x*+6x°
Bl. Eivar f'(x)=——— , ondte '(x) >0 oto (—0,0) U (0,+00) xou f cvveyng oto 0.
(x2 + 2)
Apan f elvar yv. adv&ovoa oto R. Emopévog n £ eivon ko «1 — 1», omdte aviiotpé-
petar. Tedio opiopod g ' eivon o f(A). Opwg f(A) :( lim f(x), lim f (x)) =
X3 X3
= ( lim —, lim —2j :( lim x, lim x) =(—o0,+0)=R. Enopévag n {7 &yer medio
D GRSl ¢ X—>—00 X—>+00
optopov 1o R.
3
B2. f(x)<x & — 5 <X & X’ SX(X2+2) & 2x20 < x 20, mov woyveL.
X"+
£t
x<f'(x) & f(x)< f(f‘l(x)) & f(x) <X, TOV IGYVEL A TO TPONYOVLEVO.
N A X3 A 2X
B3. To {ntovuevo spuPodov sivar E=J. [x—f(x)]dx :j X—— dx :I ———dx
1 | X +2 X" +2
_ 2 » _ 2 _
=[In(x*+2)| =In(r*+2)-n3.
B4. To A dpa xor to guPaddév E eivar cvvaptnon tov ypdvov t kot emOpEVDS EYOvUE
E(t) =In (X’ ()+2)-In3.
, , r 20 AT 2A(t)-3 6-A(t
Ap E()=[In(22(9+2) ]/ = 2020 _ 203 _ 020 )
A+2 A +2 A(H)+2
Tn xpovuc otrypn t, éxovpe A(t)) =2 .
H (1) yia t=t, divet E'(t,) = E'k(to) = ?'2 :2:2 cm/sec.
A(t)+2 2°+2 6
OEMA I
I'l. Agobney=1 givoun epantopévn g C, oto onpeio (l,f(l)), Ba givar f(1)=1 ko
f')=xA,=0.
2. Enewn %mg fd+h)-fd=h) =0 pe De L’Hospital éyovpe 6t £7°(1) =0



I3.

I4.

Eneon £7(1)=0 kou n £ elvan yvnoiog avéovoa Ba ioyver £7(x) >0 vy x > 1 ko

f7(x)<0 yuo x<1. Apan frapovcialel kapn oto X, =1.

a. Mo x>1 é&ovpe £7(x)>0 ko yioo x <1 égoope £'(x) <0, omdte M £~ yv.
avovoo oto [l,+0) xor yv. ¢@bivovco oto (—oo,1]. Emopévoc n f°
Tapovctdlel oAkd ehdyoto 6to X, =1, A f'(x)>f' (1) =0, yio x=1 .
Apan f etvar yv. ad&ovoa oto R, Adyw cvvéyelog oto X, =1.

B. H {ntovuevn oyéon mpokvntetl and v epappoyn tov ®.M.T oto daoctipata
[x,x+1] kot [x+1,x +2] ko AapBavoviag vedym m povotovia mg .

Mo x =1 &ovpue |6OL| =6,ono0te o= 1, yoti a > 0.

Emopévac |f x)+ 6x| =3(x*+1)#0 xot 1 ovvépmon f'(X)+6X cuveyng, dStatnpet

otabepd Tpoonpo kot eival Betikn vy x = 1. Apa £'(x)+6x >0, yio KaOe x.

Tovenmg £(x)+6x =3(x* +1).

‘Byovpe: f'(x)+6x =3(x*+1)= (f (x)+6) = (X3 +3x)' KA.

OEMA A

Al.

A2.

A3.

Apov H(x) =f(x)—g(x), &ovue H'(x) =¢e* 1
X
. , 1 (1 , .
H H’ eivon ocvveyic oto 5,1 , H 5 =Je-2<0 o H'(1)=e~1>0, ondte
cougova pe to ©. Bolzano vrapyetl x, € (%,lj ue H'(x,)=0.

1
H"(x)=¢"+—>0,dpan H’ T, apa o X, elvar povadiko.
X

H xataxdpven andotaon (AB) =|e* —In x‘ =¢" —Inx, ywatie® >Inx.
HT
e x>x,= H(x)>H'(x,)=0, ondte HT o0 [X,,+0)
H?T
e 0<x<x,= H((x)<H'(x,)=0 ondte HY{ ot0 (0,x,]

Apan H mapovsidlet oto x, oAwd ehdytoro to H(x,) =€ —Inx,.

1 1 1
‘Eyovpe: H(x))=0 @ e -——=0 < e =— < Ihe =h— <
X X0 X

\ 1
< X, =-Inx,, onote H(x,)=x, +X—.
0

e Amddeén g H(x)>2.

1°¢ Tpomoc.
Etvon H(x) =2 H(x,) . Opog

H(x,) = x0+L >2 & (x,~1)" >0, mov wyve yati xo£1 apod x, € (%,lj
X0



A4.

2°¢ Tpomoc.
e* >x+1, x>0} e*>x+1, x>0
=

Inx < x-1, x>0

= ¢e"-Inx>2, x>0
-Inx > x-1, x>0

2 2° 2 2
X X X X

X _ 2 X 2
oe"—lnx>2:>e lnX>2 X>0:>.[ ¢ lnde>I idx:I
1 1

(XH(X))I >1 & H(x)+xH'(x)>1 < ex—lnx+x(e" —1J>1 =N
X

& (e" —lnx)+xex >2 < H(x)+xe" >2, mov woydet.
. e —nx<S o x(ex—lnx)ﬁe < x-Hx)<e (1)
X
"Eoto ®(x)=x-H(x). Eivoxr ®'(x)>1>0, ondten ® T o70 (0,+0).
(He dx)<e © ODX)LP() < 0<x<1.



