Kegalaro 4o: EKOETIKH X YNAPTHZH

Epomioceig Tov Tom0v “X00oto - AdBog”

1. Xt0 oynpa 23 divetar 1 Ypopiky) TopdoToom
NG GLVAPTNONG

oy

Noa yapoktnpicetre ©¢ cwotd (X) M AdBog

(A) 11 TOPAKATO TPOTAGELS. k

i) H f éxe1 medio opiopov 1o R

ii) H f éye1 ovvolo tyumv to R

iii) H f elvar yymoimg avéovoa oto R

iv) H f éyel aEova ocoppetpiag tovy'y

v) H ypaown mapdotaon g f £xel acdpntmtn tov 0etikd 1-
wagova Tov X

vi) H ypooum mapdotaon g f eivor coppetpicy pe agova
ovppeTplag Tov Yy TPOS TN YPOPIKN TopdoTaon NG
g(x)=5"

vii) loyver ot £(2) > £ (1/5)

viii) Toyoet 6t £ (2'%°) > £(22°)

ix) To onueio A (0, 1) avikel otV Ypaeikn mopdotoacn g

x) To onpeio M(S\/E —57 ) OVI|KEL GT1] YPOPIKT| TOPAGTACT

g f.
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2. * [oybel Ot

i) (%) <2%, v kGOe xeR

ii) (\/5) " (JE) yia k&0e xR
i) (ﬁ) >3%, yi0 kGO xeR

iv) (-1)™ = 17, av x axépatog

v) (D> =1, av x axépatog

. * loyber ot
(x+tD)" =lavx =1
i) x-1)*=1,avx =0

=1 avx=1

i) x
. -
v)x“ =1, avx=1

v)(1x)"=1lavx=-1

. * loybel ot
i) (0,8)">(0,8), avx<y
i) (1,5 < (1,5, avx<y

iii) (l)x <(l)y ov X <
5 5) 7 Y

iv) (0,31)*<(0,31),avx>y
v) 2¢)* > (2e), avx>y

vi) (gjx >(g)y av x >
3 3) 7 Y
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Epomiceig molramig emihoyng

1. * To nedio opiopod G suvaptong pe Tomo f(x) = 2% (Ty.1) eivar

A. 10 Sdotnpa [0,4 )
B. 10 dudotnpua (0,+0)

I'. to obvoro R
A. 10 cvvolo R - {1}

, *
E. to cbvoio R

Ay

3+

y=2*

A. 10 Sdotnpa [0,4 )
B. 10 obvolo R

I' 70 dtbotnua (0,+0)
A. 10 cvvolo R - {1}

, *
E. to cbvoio R

Ay
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3. * H ekBeticii ovvaptnon pe tomo f(x) = a” pe 0 <o # 1 &gl nedio opiopon
A. 10 Sdotnpa [0,4 o) B. 10 Suiotnpa (0,+00)

I'. 0 svvolo R - {1} A. 10 cvvolo R E. 10 6bvoko R’

4. * To cHvolo TGV TG cuvapTong pe Tomo f(x) = 3% (Ty.3) eivan

Ay
A. 10 oo [0,+ ) il
B. 10 Siiotnpa (— ,0] T y=3x
I'. 10 dotnpa (— ,0) _/"
A. 10 Stopo. (0,+ o) £ 5 a4 o 1T 5 x
E. 10 obvoio R’ 1 ]
y
2y.3

X
5. * To 60VOAO TY®Y TG GLVApTNOTG Me Tomo f(X) = (%j (Zy. 4) eivon

A. to dtdotnpa [0,+ )
B. 10 Sudonpa (— 0,0]
I'. to dtdotnpa (— ,0]

A. 10 covoro R’ x—

E. 1o s dompa (0,+ ) e ‘ : :

6. * H exbeticn) ouvaptnomn pe tomo f(x) = o™ pe 0 < o # 1 £xel 6vvoro TGOV
A. 10 Sdotnpa (0,+ o) B. 10 Sueonuo (— 0,0]
I'. To dubotnpo (— 0,0) A. to dibotnpa [0,+ )

, *
E. to cbvoio R

166



7. * H ypagui} Topdotac Tg suvapmnong pe tomo f (x)= 4% (Zy. 5)

A. &yel dEova ovppeTpiag Tovy'y

B. tépvel pdvo tov aEova y'y 610 onpeio
(0,1).

I'. Tov GEova y'y og 2 onpeia.

A. &gt acOumt@Tn TOV BeTIKd Nudéova Ox

E. tinota and ta mponyoveva.

A. &yel a&ova ovppeTpiag Tovy’y

B. tov dEova y'y og 2 onueio.

I'. tépver povo tov d&ova y'y oto onueio
0, 1).

A. €yl aCOUTTOTN TOV apVITIKO MUdEova
Ox

E. tinota and ta mponyoveva.

y

9. * H ypagwn mapdotacn g cuvaptnong pe tomo f(x) = o’ pe 0 <a # 1

A. tépver povo tov agova y'y oto onpeio (0, 1)
B. &ye1 aEova ovppuetpiag tovy’y

I'. Tov GEova y'y g 2 onpeia.

A. &xel KATOKOPLON ACVUTTOTI TOV Yy

E. tinota and ta mponyoveva.
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10. * H ovvaptnon pe tomo f (x) = (9 (Zy.7) etva:

A. yvnoing ebivovca

B. dptio

I'. mepurrtn

A. yvneimg avéovoa

E. dev eivou povétovn 2o o1 2 %
_1,,y‘
Xy 7

11. * H ovvapton pe tomo £ (x) = 5% (Zy.8) eivon

A y
st
A. yvnoing ebivovca
r 4,,
B. dptua
I'. nepurth 3T
A. yyneimg avéovoa 21

E. dev givon povatovn

2y.8

12. * H exbetikn suvaptnon pe tomo f(x) = a* pe 0 <o < 1 givon mévrote
A. yvnoeing pbivovca B. ctabepn I'. meprodun)

A. yvnoimng avéovoa E. dev givan povatovn

13. * H exbeticn suvaptnon pe tomo f(x) = o pe a > 1 givar ndvrote
A. yvnoeing pbivovca B. dptia I'. meprrn

A. yvnoimng avéovoa E. dev givan povatovn
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14. * 210 Zy. 9 eivon | YpaQIKI] TAPAGTACT] TNG

cuvapong pe omo f (x) = 3%

B

-1+
y
2x.9
/. r r 4 _ X r
a) H ypoopum mapdotact g cuvaptnong pe tomo g (x)=— 37 eivor
A. I.
Ay :y
T 1
’/_ Tis
/ —t—t— —
7 |
B. * A.
Ay Ay
| —L
1/3
e i \s\
E. '
Ay
W

><\
.
/
T
4
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B) H ypagiki mapdotacn g suvaptong pe tomo h (x) = 37 sivon

A. B.

Ay Ay

y EE
v
T A.
Ay Ay
T |
| | | ———
X I I I I I I X L
X 0 1
y y
E.
Ay
h
—— \V ,
X 3 X
77y’
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15. * H ypogui} Tapdotact g cuvaptong pe tmo g (x) = - 2% givor ovppe-
TPIKY [e TNV ypaikh mapdotaon g f(x) = 2° (Zy.11) og mpog

A. tov Géova y'y
B. mv evbelay =x

I'. v evbeia y = -x

A. tov G&ova x'x

E. kévtpo 1o O(0,0)

, . . , N
16. * H ypagiki] mapdotact Tng cuvaptnong Ue Tomo g (X) = (gj glvol copiple-

TPIKH [e TNV ypapikh mapdotaon e f(x) = 5% (Zy.12) og mpog

Ay

A. tov a&ova x'x
B. tov dEova y'y

I'.mvevbeiony =

| =

A. v evbeiay =5 v 3 2 a4 o1 2 3

E. xévtpo 7o O(0, 0)
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17. *'Eoto 1 ovvépmon f (x) = 2% . TTow amd Tig mapakdTm TPoTacelg sivar
cOOoTY);
A. 1 f éxer medio opiopod o Siotnua (0,+ )
B. ) f &xe1 ohvoro TiL®Y TO GUVOAO R
. f sivor yvnoiog bivovoa oto nedio opiopov ong
A. 1 ypagikn ¢ Tapdotact Tépvel Tov X X 610 ornueio A(0, 1)

E. 1 ypagwi| Tng mapdcTaon EXEL AGOUTTOTY TOV apvnTIKO Nudéova Tov X.

18. * 'Ect® 1 cvvapmmon ue tomo f (x) = (%) . [Mow amd T1¢ TOUpaKAT® TPOTA-

oels lvol cmot;

A. 1 f eivon yvnoiong avéovoo oto R

B. n f eivat yynoing ebivovosa oto R

I'. n feivan yvnoing avéovoa 610 (0,+ )

A. 1 ypagn Topdotact g f téuvet tov y'y oto onueio M (0, 1/2)
E. 1 ypagwn mopdotacn g f tépvel tov X 'x oto onpeio N (1, 0)

19. * Aivetarn ovvaptnon pe tomo f(x) = 2% 161e 10ydet
A.f(2)>f(3) B.f(2)<f(3) r.t12)=f(3)
A.f(2)=2f(3) E.f2)=1(3)

20. * Aivetoim ovvéptnon pe tomo f(x) = (g) TOTE WOYVEL

A.f(2)<f(3) B.f(2) <f(3) I.f(2)>f(3)
Af2)=3f(3) E.fQ)=f(@)

21. * Aivetarn ovvaptnon pe tomo f(x) = 3% 1d1e dev eivar cwoT 1
A.f(0,5)<f(0,8) B.f(-2)>f(-3) r.f (9 >f (%)

A£(1,3)>f(-1,3) E.f (+/3) >f (V5)
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2
. * Afveton 1 ovvaptnon pe tomo f (x) = 3% tote i {f (%ﬂ glval ioog pe

23.

24.

25.

26.

27.

28.

A2
2

B.% r.9 A3 E. 3

n

* Ava> 0, u, v Betikil axépotot ue v > 2 101 70 0V 1600TOL [E

u
o

A._V
o

b (V)

E. tinota and ta mponyovueva

1

*To 323 1covtou pe

3%

B.2

* Av 3‘/; =27, 101€ 10 X £€lval

A: 27

B: 1/9

* Atvetar 1 e€icoon

A.179-1

B.213

I:0

2x275x+10

. ()

r.24-3

E. tinota and ta mponyovpeva

X
* Av 22 =16, 161€ 10 X £ivoir

A. 4

* Av f(x) = 2%, t6te 10  (f (2)) 00T pe

A. 16

B. 1

B.8

r.2

I.32
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29. * H ekicoon 3* + 2% =2 &ye1 Loon tov apOud
A.-2 B. -1 r.1 A.2 E.0

30. *H e&ioowon 35+ 3% =-1
A. éyel Loon éva BeTikd apBpo
B. &ye1 Abom éva apvnTikd apOpd
I. éxe1 Moon kdOe mpoypatkd apOud = 0
A. givar advvorn

E. éxet AMbon v x =0

31. Aivetou ) avicwon 3*2 > 1. Téte woydet
A.x>2 B.x=0 I'.x<2 A.x<2 E.x=2

x—1
32. * Alveton m aviocwon (5) >1 . Téte 1oy0et

A.x>2 B.x=-1 I.x<1 A.x>1 E.x>2

5X+1

33. * Alveton m aviocwon < 625. Tote 1oyveL

A.x=3 B.x>3 I'.x=5 A.x>3 E.x<3

34. * Alvetonm aviocwon (Ej > TR Tote 100t

A.x>16 B.x<4 I'.x>4 A.x=16

E. tinota and ta mponyovueva
35. * H avicwon (%j <2 aAnBevel
A.To x g—o,—1) B.Tw x &(—00,—1] I'.Tw x g—,0)

A. T x (—1,+ ) E.Tw xédbe x eR
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36. *’Eotom 1 exbetiki ovuvaptnon pe tomo f(x) =o' pe 0 <a # 1.
[Towo amd 10 mMapokdt® onueio ATOKAEIETAL Vo AVIKEL OTT] YPOQIKY TOPG-
otaon g f;
A.(-2,8), B.(0,1), I'.3,-27), A.(3,2) E.(2,3)

37. ** Aivovton ot suvapticelg £ (x) = 2% kon g(x) = e*. Tote 1oy0et 61
Af@=g() B.f(e) > g(e) r.fQ)<g ()

) el

38. ** Aivovtat o1 Ypagikég Topactdoelg tov cuvaptioewy f(x) =e* Koty = e

(Zy.13) mov tépvovtan oto onueio A(x,.e). To x, eivan ico pe

f(x)=ex

¢ A/

(¢)]
<

= s

>
N | W Ql N =
o
>
(==}

X x

=

Ty.13
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Epotmicsig dwatalng

1. * Na tonobetiioete o i oelpd omd To PIKPOTEPO TPOG TO LEYAAVTEPO TOVG
ap1Bpotg

A=3  B= =3 A=1 E=3

w| =

2. * No 10m00eTN0ETE 08 O GEPE A0 TO MKPOTEPO TPOS TO UEYOADTEPO TOVG
ap18pote

A=05 B=2 r=0,5 A=1 E= 052

3. ** No tomofetnoete o€ pio 6e1pd amd T0 UEYUAVTEPO TPOG TO MIKPOTEPO TIC
aPOUNTUKES TIEG TMV TOPACTACE®V, oV XER

A=05% B=2% r=3% A=1 E=¢*
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Epomioceig avristoipiong

1. X omin A tov mivaka (I) vTapyovv ot Ypapikég TapacTdcELS KATOIWV and

TIC GUVOPTNGELG TOL O TVUTOG TOVS AVAYPAPETOL 6TT) 6THAN B.

Mivakag (I)

Xt A Xt B

f,(x)=2-4"
f,(x)=8-2"

f,(x)=4-2"

f,(x)=2-47"

- 5 f(x)=4-27

Xy.14

Noa copminpooete tov wivoka (II) dote oe ke ypagkh mapdotacn Tng

OTNANG A VO OVTIGTOLYEL O TOTTOG TNG GLVAPTNOTG OV PPIcKETOL GTN GTAAN
B.

IMivaxag (IT)

C; C, C;
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2. X otin A tov mivaka (I) vépyovv ot YpaQikég TapacTAGES KATOLMV Ao

TIC GUVOPTNGELG TOL O TVUTOG TOVS AVAYPAPETOL 6TT) 6THAN B.

Mivaxag (I)

Xt A Xt B

fi(x) = 5°
f, (x)=2"

1o«
f5(x)= 5‘2

f,(x)=23""

f5(x)=3""

Xx.15

Noa copninpooete tov wivoka (II) dote oe kbbe ypagkh mapdotacn Tng
OTNANG A VO OVTIGTOLYEL O TOTTOG TNG GLVAPTNOTG OV PPIcKETOL GTN GTAAN
B.

IMivakag (I1)

C C, G
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Epoatnon copmiipoong

1. X10 dtmhavd oYU VEAPYEL 1] YPAUPIKT|

nopaotacn C; g f (x) =277, n ko-

umodn C, ovpperpr] tng Cy g mpog
Tov G&ova y'y, 1 kapmoin C; coppe-

Tpu g Cy ®g mpog Tov d&ova XX

kot 1 kaumodn C4 ovpperpr] g Cy

g mpog v apyn O (0,0) tov a&dvov.

v

Ty.16

No copumANpOOETE GTOV TOPAKAT® TIVOKO TOVG TOTOVG TOV GLVOPTHGEMV

f,(x), fy(x)xan f,(x) TV omoimv ot C,, C; kat Cy amoTELOVV TIG YPOPUKES

TOPACTACELS AVTIGTOLYOL.

K(lll.‘ll?'l’);ﬂ] C 1 Cz C3 C4
TV X
TS =2 f(x) = fy(x) = f,(x) =
GLVAPTNONG
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Epoticsig avantuéng

1. * Na Adoete T1c e€1odd0E1g

i) 37 = % ii) G) =27 iii) 27 =32

) 1)" 1
iv) | — =27 v) —=16
) (3 ) 2%

2. * Na Mooete T1G e€lomoelg
(x=2) X
. x2—5x+6 _ .. (X2_9) _ 3x _~4 2
i) 2 =1 ii) |3 =1 iii) 477=2"16

iv) 9 -23"-3=0 v) 37?13 =4 vi) 5774571 =250

3. * No Avoete T1G e€lomoelg

i) 25 —5v2* +4=0 i) 52*=2*7-3y2 i) 3% -28+9:37=0

1

1
iv) 2%72 3377 ¥ 433 g v) 4¥-3 2=3 22!

4. ** No AMoete T1¢ eE160D0ELG

i) (x? —5x+5)*"* =1 i) e”* +e=e* +e*"!

5. ** Na AMoete T1¢ eE160D0E1g

l) 31]p2x — L

V3
iii) 21”“.(41]“)()6“"" _ W

m NU2X—GVVX 1_21]“22
ii) 3 =9
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10.

*%* No AOCETE TIG AVIGADGELG

1 x%-2x 1 X+é
2 2
i) 34770« ii (—) <(—j

. '3 4

iii) (0,5 '<0,125 iv) 4¥—62% +8<0

*%* No A0OETE TAL GLOTTHOTO

9?“rl :3}’+3 2x2—5x+6 =1
i) ii)
43 =82 X+y=8
o 2914 =1 ) 3*—5Y =4
iii) . iv) B
3%.3Y"=9 9.3 +57 =6

. ** i) X710 1010 ovomua a&OVOV VO TUPUCTGETE TI GVVAPTHOELS:

EINE

ii) Na e&nynfoete ywti o1 ypa@ikég mapacTdcels Tov cuvoptioemy f kot g &i-

VOl GUUUETPIKEG MG TTPOG TOV GEova y'y.

. ** Av f ko g 600 cvvaptioeg pe f(x)= %(otX +0 %) ko g(x)= %(otX -0 )

va arodeitete otu f (x+y) =f (x) - f(y) + g(X) - g(y)-

** j) Na Bpeite 10 (00 # 5) doten f(x)= (1;0;) va givat yynoing avéovoa.

ii) Na Bpeite 10 a, (a0 = 0) dote N g(x)= (1—2) va givar yvnoimg gbdivovoa.
o
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11.

12.

** Atvetoun 1 cuvaptnon pe tomo f(x)= (1— k? )X .

a) [ moieg typég tov k opiletann f;
P) Na eetdoete av vrapyovv Tég Tov k yua 11g omoieg n f eivan yvnoimg
avéovoa.

v) Na Bpeite to k dote 1 ypagwr| mapdostaocn g f (X) va mepvdet and to
1
onueio P(l,—j .
M >

0) Na PBpeite T1g TIéG ToL k dote 1 ypagikn) Ttapdotacn g f (X) va nepviet
amo to onueio X (2, 1).

*% 3’ éva acOevi| [LE LYNAO TUPETO YOPTYEITOL EVO AVTITUPETIKO PAPLLAKO.

H 6eppoxpacio (mopetdc) O (t) Tov aocbevoig t dpeg petd v Afym Tov
t
QopUAKOV diveTal amd TOV TOTO @(t):36+4(%) o€ Paduovc Keroiov.

a) Na Bpeite 1000 Tupetd glxe 0 060V TN OTLYN TTOL TOL YOPNYHONKE TO
QAPLAKO.

P) Na Bpeite oe moceg dpeg M Beppokpacio Tov acbevovg Bo mapeL TV Po-
ooAoYIKn T TV 36,5°C.

v) Av 1 enidpaomn Tov avtrvpeTKov dlapkel 4 Mpec woom Ba, ival 1 Oepuo-

Kpooio Tov ac0evovg HOMG GTAUNTAGEL 1] EXIGPACT] TOL OPUAKOD.

182



13. #** Aiverarm cvvaptnon pe tono f(x) =ka™, 0 <a # 1 kow k eR

i) Na Bpeite Tovg Adyovg:
fx+1) f(x+2) f(x+7) 1 S
f(x) ~ f(x+1)" f(x+6) 14 / /

ii) Na Bpeite Toug Adyovg:
f(x+3) f(x+6) f(x+16)
f(x) = f(x+3) f(x+13)

iii) No amodeifete 611 0 AOYOG TOV TIUOV

mg f (x) mov avtietoyobv oe Levym

TIUAOV NG HETOPANTIG X TOL 1COTE-

youv eivol otabepég. (Zevyn TGV
oV oanEyovv givar (X, X + 3), (x + 3,
X+6),x+12,x+ 15) kAm.

iv) 1o oyfjua 17 divovtal ot ypopikég TopacTdcels oG EKOETIKNG GLVAPTT-
O1G KOt L10G TopoOATS.
Xpnoonowdvtag o epdtnpa (iii), va Ppeite mow eivar 1 ypapikn wopd-

Xy 17

GTOoT TG EKOETIKTG.

Mapatipnon: To gpdtnua (iii) €papuoletal wg kpithpio avayvopions oG KOUmTOANg
av etvar ypagikn napdotact €KOETIKY KAl O KPITHPIO OVOYVWOPLENS OV

&vag Tivakag TILMV X, y opilel pia ekBeTiki cuvaptnon.

14. **’Eva deiypa 5 Kgr evdg padievepyol 160TOTOV S100TATAL GOUPOVO [LE TOV
tomo: Q(t)=Q, e ™ 4mov Q (t) TAPIGTAVEL TV TOGOTITAL TOV ATOUEVEL |1~
T4 and xpovo t, Q. = Q(0) n apyun mocdmta (Y t = 0) kot k otabepd mov
e€aptatot amd To VAKO.

Av 10 uiod Tov apykov delyportog dwordotnke o€ 10 min., va Ppeite moéom

TOGOTNTO PUSIEVEPYOD VAIKOV Oa £xel amopeivel petd omd 40 min.
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15. ** 'Evag Proidyog peret@vrag v avamtuén evdg gidovg Paktnpidiov Topa-
mpet OTL
i) 2 dpeg petd v Evapén g Topatipnong ta Poktnpidia nrav 400.
i) 4 dpeg petd v Evapén g Tapatipnong to Paktnpidia Nrov 3.200.
Av 0 obmog mov dtvet Tov apBud tov Paktnpdimy atvar P(t) =P - 25 6mov
P(t) 0 apBudc tov Paxtnpdiov og ypdvo t, Py o apyikdc apBuog kot k ota-
Oepd mov e€aptdrtal amd 1o €i6oc TV Poktnpidiov ToTE:
a) Na Bpeite ) otabepd k.
P) Na Bpeite tov apyuo apfud tov faktnpdiov.

v) Xe ndoa AemTd 0 apyKOg aptBnog TV Paktnpinv giye Sumhaclootel;

16. ** a) Av 1 ypa@w) TopdoTact TG GuVap-

ong pe tomo f(x) = k-4% givon 1 kopmd- /
An tov oynuartog 18 va Ppeite o k. 4 /
[y ‘
=) H 1 D 4
Xx.18
W
\
B) Av 1 ypopuc TopAGTACT] TS GLVAPTNONG f \
pe tomo f (x) = 8-a* givar 1 KopumOAN TOL T\
oynpatog 19 va Ppeite to a. 4
IR
L2 H T 2 B 4
Xx. 19
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v) Av 1 Ypo@iKi| mapdoTact Tng cuvaptnong
pe tomo f (x) = 2-a™ givon M KapmTOAN TOL

oynpatog 20 va Ppeite to a.

0) Av 1 Ypo@IKn TOPAGTACT] TS GLVAPTNONG
pe tomo f (x) = ka* eivar M koumdAn tov

oynpuoatog 21 va Ppeite ta k, a.

g) Av 1 Ypa@iK TopdoTaoT TG CLVAPTNONG
pe tomo f (x) = k-a* givar 1 KopumodAn Tov

oynuoatog 22 vo. Ppeite ta k, a.
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17. * Na Ppeite to onueio X, o€ KGO pio omd T1g TAPAKATO TEPITTOCELS:

iii)
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