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MAGHMATIKA

(Evdeiktikég amavtnoeig)
OEMA A
Al. Zehida 76 oyolkov Piiiov.
A2. Zehida 155 oyolko PiAio.
A3. Zehida 216 oyoiko Pirio .
A4. (a) Zooto (B) Zwotd (v) Adbog (6) AdBog (€) Zwotd
OEMA B

B1. H cuvéptnon f opiletar yio exeiva o X dmov x e A, A, kon h(x)#0

Anhadn x €[1,+%) ko \/;—i;eO@X—_l;EO@x;el

Jx Jx

x+1
(kv Jx x+1
_1_
Jx
Jx

|—\><<||—\

Apa A, =(1,+0) xon f(x)= X 1

WX

Apa f(x)=§—j,x>l (1)

H ouvapmon r(x)opileton 6tav x e A;NA, dniadn otav X e[1,+00)

Apa A, =[1,+00) Kot r(x)=(\/§+%)(\/§_%)=x_l= x* -1



B2. H f eivan mopayoyioyun oto A, =(1,40) pe f'(x) = <0, apon f eivan

-2
(x-1)°
yvnoing ebivovca cto A, = (1,+oo) emopévas kat 1-1 omdte avtioTpéQeTal.

To medio opiopov g f~ givar o oOvoro Tipdv ¢ f.

H f cuveync kot yvnoiog ebivovca 6to A, = (1,+oo) Gpa

f(Af)=(XILrIlw £(x),

o lim X jim X2t

X=>+0 X —]  xo+o X

lim f (x)) = (1 +w) ot

x—1*

. X+1 . 1
o XILrllm=lerﬂ(x+l)E=2-(+oo)=+oo

Apa A, = (1,+oo) LYl TNV EDPECT] TNG AVIIGTPOPNG EYOVLE

f(x)=y©§;_y©x+1 yX-yyx—x=1+ty o x(y-1)=y+le x=

'~<
+
=

H

y—-

Apa f‘l(x)zz—_i_i x>1/(2)

And (1) ,(2) woyoer f=Ff"
Evvalektikd : 'Eoto X, X, €(L+0o) pe f(x,)=F(x,) dpa

x+1 x+1
xlx

& (%, +1)(x, =1) = (x, +1) (X, 1) © XX, =X, + X, =1 = XX, = X, + X; =1 &> X, =X,

dpoan f givar 1-1 omdte aviiotpépeTon .
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f(x)=y®%=y©x+l=XY—V®XV—X=y+1® X(y-1)=y+1é>x =

-

y+1 y+1

[lpéner x>l —>1a — 1>0©i1>0©y 1>0<y>1

B3.H r(x) _x-1 elvat cuveyng oo [1,+0) dpa dev £xel KATAKOPLPEG ACVUTTOTES .

Oa avalnmoovue acOUTTOTN GTO +0o

2
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X—>-+00 X X—>+00 X



X—>+© X—>+© X X—>+00 X X—>+© X

2 2 2
lim (r(x)—-x) = lim [X _1—x]= lim X 27X _ jim Z2 2o
Ap n gvbeia y=x mAdylo acopurto ™ f 610 +0
B4. H c&icwon (f‘l(f (x)))2 =1+4r(x) opiletot yuu x € (1,+o)

[oodvvapa &xovpe:

x2=1+4(x—£]<:>x2=1+4x—£<:>x3=x+4x2—4<:>x3—x—4x2+4=0
X X

o x*(x-4)-(x-4)=0 (x—4)(x2 —1)=0<:> (x—4)(x-1)(x+1)=0

H tedevtaio e€lomon €xel Moelg g X =4, X =1, X ==1 and T1g omoieg deKTES efvan
X=4 ooV mpemel X >1

OEMAT

I'l. Hf ovveyng oto [0, +oo) dpa Ba elvar cuveyng Kot 6T0 X, =2 omdte

lim f (x) = lim f (x) =f (2) e" =1+ n onoia 1oy0eL povo yio A=0

X—2" x—>2%
[oybel Inx < x -1 i kdBe X >0 Ko M 16oéTTO WoYvEL Yo X =1

Oétovpe Inx=u 6mov ueR dpa u<e' -1 e 2 u+l kot n wdHTT WYVEL OTAY
e'=1lcu=0

=2X+5, 0<x<?2

2.1 A=0 f(X)={_x2+4x—3 X2

Av xe(0,2): f'(x)=-2<0 kot enedn n f cvveyng oto [0,2] eivon yvnoieng

@Bivovca 6g oVTO .

Av xe(2,+o): f'(x)=-2x+4=-2(x-2)<0 kot enewdn n f cvveyng oo [2,+x)

glval yvnoimg ebivovca ce avto .

Apa n fyvnoing pBivovoa 610 A, =[0,+00) kot ot Béon X =0 &xet eMdyioTo 0
f(0)=5

I'3. (i) H eivar suveyng oto [0,3].

Y10 X, =2nf “oAhalel’” tHmO Ko Elvol EGOTEPIKO GNUELO TOV SIUGTAHUATOG

[0,3]. Oa e&gTdc0oLUE AV Elvon TOPAY®YIGIUN GTO X, = 2



_ 2 _a_ 2 _ (v _9)?
° ||mM— im X" +4x-3-1 |mw |mM=OH

x—>2* X—=2 x—2* X—=2 x—2* X—=2 x—>2* X —

f dev elvan Topaywyiolun oto X, =2 dpo dev tkavomolel t 2" Tpodmdeon

tov O.M.T nov {ntdet va givon mapaymyiown oto (0,3)
(i) Ioyoer f(0)=5 xar f(3)=0

f(3)-f(5
H evbeio mov diépyetor and ta onpeia E ko A €yer khion A, = M _2

3-5 3
@a Mcovpe v e&icmon f’(x):—g pe x €(0,2)U(2,+x)
. 5 5 ,
Av xe(0,2): f (x)=—§<:>—2=—§ adbvarn
Av XG(2,+OO)Zf'(X)=—§<:>—2X+4=—§<:>X=% ue %e(2,3)

Apa ot0 onueio M(%,f (%D N epantopévn e C, eivon mapdAAnin o evbeia

I'A

I'4. To onpeio M Eekvder amd to onpeio A(2,0) KOl GUVAVTAEL TNV YPOPIKY
napdotacn e f 6to onueio (Z,f (2)) dniadn oto (2,1)

Apa £govpe 10 Tpiyovo AOM 6mov

A(2,0),M(2,1) kou O(0,0) 15

AM 1
loyvel eoo=—— < oo =— AM
KOEL EQO =g < £8P0 =7

05

, 1 ,
Apa epo(t)= Ey(t) , Topayoyilovrog ol ca In

-05

o
o
o
w
N

¢ mpog t Eyovpe

=05

1
cvvzoa(t)

()= 37/(0) & 0() =3y (1)-owo(1)

Mo t=t, &ovpe co'(to)=%y’(to)-owzw(to)(A)



OA 2

Ioybet y'(t0)=% Kot cmvm(to)zm=E

OM? = 0A? + AM? <> OM? =22 +12 <> OM = /5
Avticadiotdvtog oy oxéon (A) éxovpe o'(t,) =% rad/sec.
OGEMA A

Al. Ioyber f(x)= In7x+ a,x € (0,+00)

Hf nopayeyiown oto (0,+0) pe f’(x)=1_)|(nx
, 1-Inx

f'(x)=0< » =01l-Inx=0x=¢
f’(x)>0<:>1_)|(nx>0<:>l—|nx>0<:>x<e

, 1-Inx

f'(x)<0< . <0l-Inx<0e x>e

Apa n T etvar yynoimg avéovoa 6to dtdotnua A, = (0, e] ko yvnoing pbivovoa oto

A, =[e,+0) Zmv 0¢on x=e &L péyioto o f(e) = %_'_ o
Amd 10 60voAo Timv g T mov givar 6edopévo amd ™ eKPOVIoN TPETEL

1 1
—+l=—+0a=1
(5] (5]

A2. H f ovveyng oto dtdotnua, E ,1}

In(;) 1 e
——+1=2In(§)+1=2(In1—|n2)+Ine=—2|n2+|ne=Ine—In4=In(Z]<O



Anhady f (%) -£(1)<0 , apa and Oedpnua Bolzano vrdpyet £va tovAdyiotov

X, € (%1] TETO10 OOTE f(xo) =0, 10 X, &lval povadikd 616t 610 ST [%1] n

f elvar yvnoiog advéovoa apa kat 1-1.

A3. Bpickovue to obvoro tiucdv g f o€ kdbe éva amd ta dtoothiuato

A, =(0,¢] kar A, =[e,+o0)

f(a,)= (hm f(x), f(e)}:(—oo,H%) apov Ilmln—+1_llm(lnx l)+1=—oo

x—0* x>0 X x—0 X

Q
X

g[8

f(A,)= (hm f(x).f(e )i|=(1,1+%] st lim "X T im X =g Gpa lim X 4121

X—>+00 X—+0 X D.LHx—>+o ] X+ X

O aptBuds 2€(0,e] ka f(2)=|n72+1

O apBpog 4efe,+o) ka f(4)= In72+1

Anhadn ot tpég f(2) ko f(4) eivon ioeg

In2 In2
To n7 +1lef(A,) xouto n? +1ef(A,) ko Moyo povotoviog ot kGbe Sidotnpa

vmapyeL povo £va X o€ kGbe Siompa . Apa 1 ebicwon f(x)= InTZ +1 &ye1 dvo
aKplPdg AOGEG TIg X =2 Ko X =4
(i)

Inx _In2 Inx In2 In2

<X’ In2*<Inx* ©xIn2<2Inx & ~ > o +1> 5 +1©f(x)27+1

2 X
/
Av xe(0,e] f(x )>m72+1©f(x) (2);:x22 Gpo 2<x<e

Av xe[e, ) F(x) 22 415 £(x) 21 (4) x4 dpoesx<4

Apa n avicwon ainbedel otav X €[2,4]



Evvehaxtukd : H e&icmon f(x)

= nT+1 éxer 2 pieg Toug ap1Buovg 2 ko 4 dpa 1M
ovvaptnon h(x)=f(x) —InTZ—l 0o Swatnpel Tpdonpo oto Sibopa [2,4] pe
eCaipeon 10 2 Ko T0 4 OTOV KAVEL UNOEV .

h(3)=In?3+1_lr172_1= 2In3;3ln2 _ In9gln8

>0 Kot Ady® doT)pNnoNg TPOGH LoV
oyvel h(x) =0 ya kae x e[2,4] omdte f(x)2 N2 1 srav xe [2,4]

0
A4. To {ntovpevo gpPadov eivar E = _[

f(ex)le—_xx

0
dX=I

—In2

edx
—In2

f(ex ) 1e—2XX

Oétovpe e =u=>e*dx=du

[a x=-=In2 &ovpue u=% evo Y Xx=0 &yovpe u=1

Apa E=i
1

2

1-Inu
f(u)- 02

du =i|f(u)-f’(u)|du

2

f'(x)>0 yi kae XG[%,].]

Hf pundeviletar oto X, € (% ,1) KOl 0TO O1doTN O [%1] gtvar yvneimg avéovaoa.

Apa av = < X < X, 1018 Adym tov i T eivan yvnoing av&ovoa govpe f(x)<0

Apa av X, < x <1 t6te AMdy® ToL O6TL 1| T iva yvnoimg avéovoa Exovpe f (x) >0

Apa 10 {ntoduevo epfadov ival

E=

N | - Sy X

[ _f(x)-'(x)dx +j;f(x).f’(x)dx :{—fZZ(X)T J{fzgx)L _ f? (;);fz ©

1
2

, APOV 10YVEL f(xo) =0





