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TAEH: I TENIKOY AYKEIOY
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MAG®HMA: MAOGHMATIKA

Hpegpounvia: Zappato 10 Iavovapiov 2026 @
Awapkero E€étaonc: 3 opeg \

AIIANTHEEIX %/
OEMA A \
Al.  Andoeidn oyxoAikov PiAiov cerida 114 %
A2. XgAida 76 oyoiucov PiAiiov. f 3 %/
A3. XegAida 23 oyoiuov BiAiiov. §O\ N %
Ad. (0)Xwoto (B)Adbog (y)AdaO 100¢ (£)Xwotd %W

<\
OEMA B @
B1. Q A, = xeA kot g(x g\w

§ Xe]RKouX 3= }@
xe]RKou

L

Enopév &&w [3,400) Kot (ho
—
Bl@n cuvapmon f(x)=(x %&m medio opiopod A =[3,+00)éxovpe :
.
2

£0TO X,,X, €A UE X, <X,
X, <X, =>X,—3<X, @ -3) <(x, —3)2
:>(X1—3)2+ (x2—3)2+3:>f(x1)<f(x2)
Xy6ho : 3<x,<x,=0<x,-3<x,-3, OMOTE EMITPEMETAL VO VYDGOVUE GTO
TETPAY®OVO
Apan f givar yvnoiog avéovoo oto A =[3,+x)

H f cuveymg oto A o¢ moAvwvupikn Kot yvnoing avéovoa dpa

£(A)=[£(3), lim £ (x)) =[3,+)

X—>+00
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A" ®AXH

E_3.MA300(c)

Agov : f(3)=(3-3)"+3=3 K

lim f(x): lim ()(—3)2 +3=lim (X2—6X+12)= lim x? = +o0

X—>+00 X—>+00 X—>+00 X—>+00

B3. H f &ival yvnoing avéovca oto A dpa kot 1-1 ondte avriotpépeTar.

To medio opiopov g £ ivar to chvoro Tudv g f @

Anhadn A, =[3,+) Q

&\
5

(i) 1111{f(x—)_ﬂ:nm("%)2 = r@?gy'm:lim[(xﬁ)- X

=3 £7(x)-3

Apa wdw@@gh(x)'”“(xl3ﬂ @@

OEMAT
I'l. (i) o k6Be x e R éyovpe

£2(x)—e” =142 & 2 (x) =e™ +2¢" + 1 17 (x) = (& +1)°

f(x)-3 [ N
(ii) Y to lim|: -1(X) . @ H amd TO TPOTYOVUEVO spi@ﬁxﬁm ot
3| f (x) -3 =
£(x)-3 £ _%%;
L} -0 ,&ue vl AOyoug gvkorag % = (p(X) , X>3
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Bpiokovpue tic piCeg g f (av vrdpyovv)

£(x)=0 3 (x)=0& (e +1) =0 e +1=0 o e =1 addvam
Apa f(x)#0 yakdbe x e R wou emetdn n f cvveyng Satnpsi mpoonpo oto R
i) 2 (x)=(e* +1) & f(x)|=

I'vopilovpe 61t nux| <[x| y1o kabe x € R kou N 1wwd T 16YDEL uov

Apa. 0oV ‘nu(f(O)—2)‘ =|f(0)-2| wyver 611 £(0)-2=0<f( @
Enopévag apov 1 f drompei mpécnuo kon £(0)=2 dpa f yio kédBe x € R
Anhadty f(x)=e*+LxeR &\

I'2. To onueio topung mg C; pe tov 4§ EXEL CUVTETAYUEVEG

)
dnhody  A(0,2) koum e&icmon eponTopé ¢ C, oto onueio g AQ%%
y—f(O):f'(O)(X— 2—221-(){—0) y X+2

H e&icoon spantopévng t OPIKNG TOPAOTACNG TNG GLVEAP G‘L’O Tuyaio
z@ xo,g( )),x0 eR giva:

- &5@ BTG
Ta vo epdmteton g %— X+2 OTNV YPOUQIKA TapdoT 03% VVAPTNONG g TPEMEL Kot
apKel @

=l —x,-1=1<-x, _2<:>

%X) X g =2 - XO X, - 1)=2&— 2x0 +X0 —2<:>x0 =4
7 4 hm z| @

H xown Toug Ao (vré oan x, =

& |f(x)|=¢" +1,ap00 ¢ +1>0 Y

g'(x,)=1 won g X5-2'(%,)

Emopéveg 1 y=x+ vl n kowf epantopévn tov C, kou C, ot onueio
A(O,f (0)) Kot B(—2,g(—2)) avticTotya.

1 . . . .
I'3. Oa amodeitovpe OT g(x)sayw kdbe xeR kot omn ocvvéyew Ot VILApPyEL

x, € R dote g(x0)=%
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1

g(x)£—<:>—1x2—xS%<:>—xz—2x£1<:>xz+2x+120<:>(x+1)2 >010 omoio 1oyvEL

2 2

Yo kGOe x e R ko lc./,v(x)=%<:>(x+1)2 =0 x=-1

, . . . 1
Apan g éyet péyoto ot Béon x=-1 10 3

lo mv ovvapmon f(x)=e"+1 oyoer ot f(x)>1 Yoo K6

vy KGO x e R %

Apa 1 e&icoon f(x)=g(x) eivar adovom.

I'4. (i) O¢tovpe h(x) = f(x)—3+x3,x eR
Kdavovtog mpdeic mpokvmret : %

NI»—‘

e >0ce +1>1 ko g(x)<

Eoto x,,x, e R pe x, <x, 101€

apov

h(x)=f(x)-3+x" < h(x)=¢" +1-3+ S X2 %%V

X, <x, =" <e® (1) Q %
X, <X, =X <X, =X, @ ?2)

Me mpdobeon koth tov (1) ko (2) mpokdm 8% h(x,)<h(x,) dpa n

cvvaptnon helv img av&ovoa

lim h(x) ) = (o5, +<0)

—> X—>+0

H h Guvsxﬁ?ﬂ@ R a1 yvneiong aﬁéonc@woko TILOV TG givon

O@ 0 avfkel 6to chvoro TiudY ¢ h dpa Ba vapyel Eva TovAdyiotov x, € R
té1010/00Te h(x,)=0.To x, povadikéd agov N h eivar yynoing avéovoa kat dpa 1-1

(i) Ioyvet h(x,)=0 5“%@“% -2=0
lim

lim — = = lim

P h(x)-h(x,) [h(x)-h(xo)_
X=X, (X_X0)3 HXO(X_XOY x_>x (X Xo) X=X,

,apov M h givar mapaywyioun oto R

Onote t0 lim M =h'(x,)=¢"+3x,">0

X—)Xo X_XO
. 1 2 ,
To lim ———— =+, 0pod lim (x—x,)" =0 kot (x—x,) >0 Kovtd 670 X,
=% (x —x X=X

0

(x—xo) (X_X0)2J=+00
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OEMA A

Al.’Ecto M(xo,f(xo)) onueio g C, pe x,>0

T'o x, =0 1 epamtopévn g ypopikng mapdotacng me f éxet e&icoon y=0(x'x)
Kat 0ev oynuoatiletl tpityovo pe toug dEoves apa x, >0

H e&lomon gpantopévng e ypoeikng tapdotacng g cuviptnong f G@o ™mg
M eivan y—£(x,)=1"(x,)(x—%,) & y—%," =2%,(x =X, ) < |y = 2X0@>\

Mo x=0 éyovpe y=-x,” apa téuvetl tov aova y'y

670 onueio A(O, —x02) &
X
o y=0 &uovue x-—° Gpo Tépver Tov GEova X \W :

& 1
Ei -3 =2 =1 2
7

M(2.4)

070 onpeio B( 2 0)

o
-

o

To epPaddv  tOL  TPLY®VOL

=%(0A)-(OB):1.\— %

2‘.

X

Ao o dedopéva 1oYvEL —x0 = 2 =8 x,=2 Y S
Apa N e&lowon awan@ ™G YPOPIKNG TOPACTAOTG m& tong f etvan

y=4x—-4 v
A2. Toydet g@% )<f(x) v kabe x [0, @
<h(x)<x’ yu kébe x €[0, —

Apa
Ta —&yovpe 4<h(2)<4 apa h(2)=
. . N 2
E\@g(x)hm@x 4)—4 Ko =limx" =4

x—2

Onote and kprtnplo mopeuf

Ioyber Aoumdv liIIZIh(X) pan hovveyfic oto x =2

[Ma va amodei&ovpe Ot givor mopaymyioun oto x =2 oapkel va deifovpe 6TL T0 OpLo

limw vrapyer oto R
x—2 X — 2

4X—4Sh(X)SX2 <:>4X—8£h(X)—4SX2—4

4x-8 _ h(x)-4 < x*—4
Xx—2 x—2 x—2

Av x>2 1018
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tim X8 i A2 i X4 gy (22 (42) = lim (x +2) = 4

-2t x =2 -2t x =2 x=2" x =2  x-2* X — x—>2"

h(x)-h(2
Apa amd kprnplo TopeUPoArng lirg —(X) 2( ) =4 (1)
X— X —

_ h(x)-—4 2_
Av x <2 1018 4x 82 (X) ZX 4
x—2 X—2 X—2
N
y

— 2 _ _
x>2 X —2 x->2" X—2 x=2" X =2 x—2"

h(x)-h(2)_,
x—2

Apa and kpitplo wopeUPOANg )}l_gl
Amo 116 oxéoeig (1) ko (2) mpokdntet 6Tt h'(2) =4
A3. Ioypet yio kdbe x >0 611 4x—4<h(x)< x%
Apa kar 4x—20<h(x)-16<x*-16 (I) \@ %\/
Oewpovpe ™ cvvapmon ¢(x)=h(x)= ‘ N omoia givolr GuVEXNG @ﬁ] Ko
¢(4)=h(4)-16 evd ¢(5)=h(5)- @ %%
INa x=4 n () yivetrow 4< 4 6<0 @
o x=5 n (D yivsro&@ ~16<9 w

| D\

\

0 tote @(4)=0 1 ¢(5)= @E 41 10 6 sivan pilec ™g

x)=0<h(x)-16=0<

4) (p <0 161€ 0md 10 BEDpPN zano m e&lowon

X)=0<h( X) 16=0= &gl pia Tovddyiotov Abon oto (4,5)

Yvvoyilovtag to napomow(o gL 6T M e&lowon h(x)=16 £xet po ToVAGYIGTOV

piCo 670 SricTpa [4 5]

Ad4. To onueio M éyet cuvietaynéveg M( x(t ),xz(t)) HEXPL VO QTACEL GTO ONUEio
(2,4) kot HoTepa 0L GLVTETOYHEVEG TOL Eivat M(x(t),4x(t)—4)

Ye kGPe mepintoon oydet x'(t)=2cm/sec>0 dpo kivnon mpog ta de&id apov To X
av&dvet.

To onueio A éygtl cvvtetoypéveg A(x(t),O)
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Eletalm oe mowag ouvvaptnong 1 ypoeikl mapdotacn 0o fpickeTon To onpeio
M ™ ypovikij t, 6TnV omoia E'(t,)=20cm’ /sec

1" mepintoon

Tn otrypuq mov o puOudg petaforng tov Tpryd@vov OAM eivor 20cm’ /sec 10 onueio
M Bpicketor oy C, 1618 : 0<x(t)<2 @
To epPaddv tov tprydvov OAM eivon E(t) = %x(t) x*(t) = E(t)= l@%
r A ’ ' 3 2 ’
e O pvOudg petaPoris tov eivan E'(t) = X (t)-x'(t) &
o 1 gpovikn oty t, wyder E'(t,)=20cm’ /sec evdricyoer X'(t,)=2cm/sec

apa yio t=t, éxovpe E'(t,)= %xz (ty)-x'(ty) avte &g)vwg éyovpe :
20=%x2(t0)-2<:>2O=3xz(t0)<:>x2 (to)=(to)=\/2?70>2 OTOPPITTET %\/
@"wcn %/
Tn otryun mov o pvOuodg petafoin tpryovov OAM eiva @s TO omnueio
é(t) % 2
N\

M Bpicketar oy (&) 1018 : |
N\

To eppadov tov rpw@f&@M givan E(t)= %X(t).(4x~(t§X®E(t) =2x%(t)—-2x(t)

e 0 pvOUOC @yﬁg tov eivon E'(t) =4x(t)-x’ v'(t
e Y @yuﬁ t, wybder E'(t,)=20cm’ /sec evéd wyver x'(t,)=2cm/sec
o y%ﬁéé)@vue E'(t,)=4x(t,)-x'(t,

0)2—2-224=8-x(t,) %WS dextn. Emopévog to onueio eivor 1o
ook

v
@@

X{t,) aviikabioTdVTOg

ap
2
M
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