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Epotioceig 100 1m0V «Z067T6 - AdB0S»

1. Xto oyfuo 23 divetarl 1 ypaQikn mTopdoTocn NG
ouVapTMOoNG

(]

Na yopaktnpicete g cwotd (X) 1 Adbog (A) Tig

TOPOKATO TPOTACELS.

2y.23

i) H f éye1 nedio opiopod 1o R

ii) H f éye1 obvoro tipmv to R

iii) H f eivar yvnoing avéovoa oto R

iv) H f éxer GEova cvppetpiog tov y'y

V) H ypagikn mapdotacn g f éxel achpuntom tov OgTiko nudéova
TOV X

vi) H ypagwn mapdotoon g f eivon ocopustpikn pe G€ova
ovppetplog tov Yy TPOg TN YPAPIKY] TOPACGTACT  TNG
g (x) =55

vii) Ioyver 6m £ (2) > £ (1/5)

viii) Toyoet o £ (219%%) > £ (22°%)

iX) To onueio A (0, 1) avikel oty ypapikn topdotacn g f
X) To onpeio M(S\/E,—.Sk2 )IowﬁKgl oTN YPUPIKN Tapdotaom g f.

2. * Ioyoel 6110
(N . ,
i) (E) <2 ,|y1aKa68xER
i) (\/g)x i(\/g)x,lyta KkGbe xeR

iii) (\/g)_x >3X,Iy1a x60e xR

iv) (-1)* = 1% av x oképatog
V) (-1)** = -1, av x axépatog

X A
X A
X A
X A
X A
X A
X A
X A
X A
X A
X A
X A
X

X A
X A
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3. * Ioyvet 6110

i) (x+1)'=1loavx =1 p) A
i) (x-1)*=1,0vx =0 x A
i) X" =1,ovx=1 ) A
iv)xX'=1, avx=1 ) A
V) (1-x)t=1loavx=-1 z A
4. * Ioyvet otu:
i) (0,8)*>(0,8), avx<y z A
i) (1,5 < (1,5), avx<y x A
o (2] enes -
5 5
iv) (0,31)* < (0,31)", avx >y z A
V) (2e)* > (2e), avx>y z A

Vi) (%)X >(%)y av x >
3 3) Y z A
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Epomoeig molhamifg emioyng

1. * To medio opiopov g cuvdptnong pe tono £ (x) =

A. 70 didompa [0,4 ) I
B. 10 didotnpa (0,+oo)|

I'. t0 ocOvoio R
A. 10 ovvoro R - {1}
E. 1o covoko R”

2% I (Zyx.1) glvan

ki

2.1
2. * To medio opiopod g cvvaptnong pe tomo f (x) =

A. 70 Sidotnpo [0,4 o) I
B. 10 chvolo R

I’ 70 St (0,+oo)|
A. 10 obvoro R - {1}

E. 10 6hvolo R

«¥

*T

1 X
(E) (Zy. 2) etvan

x.2

3. * H exBetikn cuvéptnomn pe tomo f(x) = o pe 0 < a # 1 &xel nedio opiopod

A. 70 didotnuo [0,4 o) I

I'. 70 obvoro R - {1} A. 10 6Ovoro R

B. 10 didotnpa (O,+oo)|

” *
E. to chvolo R

4. * To ohvolo TiudV TG suvdptnong pe tomo f(x) = 3% I (Zy.3) etvan

A. 10 Sdotnua [0,+ o) I
B. 10 didotnua (—0,0] I
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I'. t0 Swotnua (— oo,O)I
A. 70 Sidotnuo (0,+ oo)I

” *
E. 10 cbvoio R

x.3

1 X
5. * To cdvoro Tindv g cuvaptnong e tomo f(x) = (5) I(Ex. 4) etvan

A. 10 ddompa [0,+ o) I
B. 10 Sidotnpa (— 0,0] I
I'. to Sibotnua (— oo,O]I
A. 10 chvoro R

E. 1o dieompo (0,+ oo)I

x4

6. * H exBetikn cvvaptnon pe tomo f(x) = o pe 0 < a # 1 &gt chvolo TV
A. 10 Sutotnua (0,+ OO)I B. 10 Sidotnua (— oo,O]I
I'. to Sibotnua (— O0,0)I A. 7o didotnpa [0,+ oo)I
E. To chvoro R

7. * H ypagwm napdotacn g cuviptnong pe tomo f (x)= 4% I Zx. 5)

Ay

A. éxel dEova cvppeTpiog Tov y'y

B. tépvet pévo tov GEova y'y oto onpeio
0,2).

I'. tov d&ova y'y o€ 2 onueio.

A. &xel acOumtotn Tov BeTikd nua&ova Ox ,_//

E. timota amd to mponyodpeva. i

L
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1 X
8. * H ypagwm napdotacn g cvuviptnong pe tomo f(x) = (Zj | (Zx.6)

A. éyel GEova ovppetpiog tovy'y r

B. tov 4éova y'y o€ 2 onpeioa.

I'. tépver poévo tov GEova y'y oto onpeio
0, 1).

A. &gl aoOumTOT) ToV apvnTikd Muid&ova Ox

E. timota amd ta mponyoldpeva.

2x.6
9. * H ypaguxi mapdotaon g cuvaptnong pe tomo f(x) = o* pue 0 <o # 1
A. tépuvel pévo tov aEova y'y oto onpeio (0, 1)
B. éye1 aEova cvppetpiog tovy'y
I'. tov d&ova y'y o€ 2 onueio.

A. €Y1 KOTOKOPLON OGOUTTOTN TOV Yy
E. timota amd to mponyodpeva.

1 X
10. * H ovvéptnon pe tomo f (x) = (g) | (Zy.7) etvau:

&y

A. yvnoing pdivovca

B. dptiat
I'. neprrn|
A. yvnoiong avéovca

E. dev glvau povotovn

2y 7

11. * H cvvaptnon pe tomno f (x) = 5x|
(Zx.8) elvan

A. yvnoing ebivovca

B. dptia

I'. meprtn -
A. yvnoiong avéovca
E. d¢ev givar povotovn

Rt
w'W

2x.8
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12. * H exBetikr cuvéptnon pe tomo £(X) = o pe 0 < o < 1 eivon mévrote
A. yvnoiong ebivovoa B. otabepn I'. meplodikn
A. yvnoiong avéovca E. dev givan povotovn

13. * H exBetiky cuvéptnon pe tomo f(x) = o pe o> 1 eivon mdvrote
A. yvnoing ebivovoa B. dptio I'. meprr
A. yvnolog avéovca E. dev glvan povotovn

4. * ¥t0 Xy. 9 eivor M ypapikn mopdoToot NG
cuvaptnong pe tomo f(x) = 3x|

=

2.9
a) H ypagikn mtapdotacn g cuvaptnong pe tono g (X) = — 3% I etvan
A. I.
' 3 AY

\
n
}
1
. J
.
L
T

3
I
L
£
I
i
L
Ar

)
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B) H ypagwn mapdotacn g cuvaptnong pe tomo h (x) = 3% I glvan
A. B.

.
»
e
.
L
e

=’
=W

f/

1.
15. * H ypagwn mapdotacn tng cvvaptnong pe tomo g (X) = - ZXI €lvol GUULETPIKT] LLE TNV YPAPIKN
rapéotaon mg £ (x) = 2% I (Zy.11) w¢ mpog
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A. tov GEova y'y

B. v gvbeio y = x

4

)

I. v evbeia y = -X ___/”'P
A. tov G&ova XX K s-———%\\l\h

E. xévtpo 10 O(0,0)

. 11

1 X
16. * H ypapikn Topdotacn TG CLVAPTNONG HE TOUIO g (X) = (g) glvol CUUUETPIKN e
mv Ypaekn Tapdotacn g f (x) = 5XI (Zx.12) o¢ mpog

A. Tov d&ova x'x

B. tov d&ova y'y

, 1
I'. v evbeia y = g

A. v evbeiay =5

E. kévtpo 10 O(0, 0) -1

Xy 12
17. *'Eoto n cvvépmon f(x) = 2X . Towa and tic napaxdto npotdosic sivol 6ooT n;
n pmon G Top p S M
A. n f &yl medio opiopov o ddotnpa (0,+ oo)I
B. n f éye1 cvvoro TidV T0 cvvoro R
I. n f etvon yvnoiog ebivovoa oto medio opiopod g
A. M YPOPIKT TNG TOPACTACT TEUVEL TOV X X 6T0 onpueio A0, 1)
E. 1 ypo@1kn ™™g TopdoTocT EYEL AGVUTTOTY TOV OPVNTIKO MAEOVA TOV X.

1 X
18. *’Eot® n cuvaptnon pe tomo f (x) = (Ej | ITow amd T1g TOPAKAT® TPOTAGELS EIVAL COOTN;

A. 1 f givar yvnoiog avéovoa oto R

B. 0 f givar yvnoiong pbivovca 6to R

I'. n f eivar yvnoiog adéovoa oto (0,+ oo)I

A. n ypagikn Tapdotoon g f téuvel tov y'y oto onueio M (0, 1/2)
E. n ypaewn mopdotaon tng f tépvel Tov X 'x oto onueio N (1, 0)
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19. * Aivetar n cuvdptnon pe tomo f(x) = 2% I T0TE 10yVEL
A.f(2)>f(3) B.f(2)<f(3) r.f(2)>f(3)
A. f(2)=2f(3) E.f(2)=f(3)

1 X
20. * Aivetar n ovvaptnon pe tomo f (X) = (5) | 1018 10)0EL

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

21. * Aivetarm cvvaptnon pe tomo f(x) = 3% I toTE OV glval cOOT 1M

A.f(05)<f(08) B.f(-2)>f(3) r.f (9 I>f G) I

AF(1,3)>F(-1,3) ef (3 ]>f o

1
22. * Aivetail m cvvaptnon pe tomo f(x) = 3% I to1€ O [f (E)} glvan 060G pe

A. %I B. gl r.9 A3 E. V3|

[
23. * Ava >0, pu, v Beticol aképotot pe v = 2 tote 10 00V I 1600ToL UE

s @] e sl

o

E. tinmota and to mponyodpeva

1
24, *To 323 I 1covTaL pE

1 1
. LS B.2 r.—— A.32° E.
32 2 V32
25. * Av 3‘/;| =27, 101€ 10 X givar
A: 27 B: 1/9 r:0 A: 3 E: 9
, , x2=5x+10 , ,
26. * Aivetou n e€icwon 2 I = 16. Tote 10 X givon
A.17-1 B.273 Ir.-2n-3 A.0
E. timota amd to mponyodpeva
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27. * Av 2% I =16, 101€ 10 X €ivar
A. 4 B.1 I.2 A.-1 E.-2

28. *Avf(x)= 2% I, tote 10 £ (f(2)) 1oovTON e
A. 16 B.8 I.32 A. 1l E. 4

29. * H eticoon 3% I + 2% I: 2 éyelL Aoon tov apBuod
A.-2B.-1 r.1 A.2 E.O

30. *H e&iowon 3* I+ 3% I =-1
A. €yet Moon éva Betikd apBpd
B. éye1 Abon éva apvnTtikd aptfud
I'. éyel Mon kabe mpaypatikod apBpd # 0
A. givar advvan
E. éxer AMbon mvx =0

31. Atveroarm avicwon 3%2 I > 1. Tote woyvet
A.x>2 B.x=0 r.x<2 A.X<2 E.x=2
1 x—1
32. * Aivetarm avicoon (5) >1 . Tote 1oyder

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

33. * Aivetarn avicoon 5X+1I < 625. Tote 1oy0et

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

: , ANREL] PO
34. * Aivetoln avicwon 5 Za . Tote 1oy0et

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

E. timota and ta Tponyodpeva

1 X
35. * H avicoon (Ej <2 | aAnBevet

A.Tw x &— oo,—l)l B.Two x &(— oo,—l]l I.Tw x &—00,0) I
A.Tw X -1+ ) I E. T xade x eR |
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36. *'Ectm 1 ekfetiky cuvéptnon pe tomo f(x) = o pe 0 <o # 1.
[oto and To mapoakdTm onpeio anokAEleToOL VO AVIKEL OT YPaQKn Tapdotacn g §;
A. (-2, 8), B. (0, 1),I'. (3, -27), A.(3,2) E.(2,3)

37. ** Aivovtot ot cvvaptioeig f (x) = 2% I kot g(x) = €. Tote 1oyvet 611
A.f(e)=g(e) B.f(e)>g(e) r.f{2<g @)

NONE e

38. ** Atvovtal ol Ypatcés mopacTdoelg tmv cuvapticoeny f(x) =e* kary =e (Zyx.13) mov tépvovtol 610

onpeio A(Xo,e). To X, etvor ico pe

A e &y i x) =
c .*'!-.‘-‘Jr
B. 1 'r:::{' :
1 :
r. — ;
2 i :
] ;
A. \/EI 5 ] nox
£ v
) .13
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Eportioeis odralns

1. * Na tomofetnoete o€ o oelpd amd T0 LIKPOTEPO TPOG TO HEYOADTEPO TOVG OPLOLOVS
1
A =305 B—§I r- 37| A=1 E=3

2. * No tonofetnoete o Lo Gepd 0md TO PIKPOTEPO TPOS TO UEYAADTEPO TOVG aptBLLovg
A=05"  B=2 I=0,5% A=1 E=o,55|

3. ** Na tomofemoete oe po oglpd and 10 HEYOADTEPO TTPOG TO WIKPOTEPO TS APOUNTIKEG TIES TOV
TOPOoTACEWY, oV X ER

a-05*] B8=2%] r-3¢] A=1 E=¢
Epwrtijoeis avricroiyiong

1. Xt omAn A vmdpyovv ol YPOUEIKES TOPACTAGELS KATOI®V OO TIG GUVAPTN-OELS TOV O TOTOG TOVG
avaypaeeToL ot 6TAn B.

Tt A Stk B

f,00=2-4
f,00=8-2"|
f,00=4-2"]
f,00=2-47|
. . fs(0=4-27|

Xyx.14

No copunAnpmdceTe TOV TOPOKAT® TiVoKo ®OCTE o KAOE Ypapikn mapdotacn g otiAng A va
avTioToyel o THTOG TNG GLUVAPTNONG ToVL PpickeTotl ot 6THAN B.

C, C, Cs
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2. X oA A vrdpyovv ot YPOQIKES TOPUCTACES KATOIWV OO TG GUVOPTHGELS TOV O TUTOG TOVG
avaypaeeTol ot otAn B.

XA A X B

100 =5}
£,(0=2"}

|
f;(x)= 5'2 I

£,(0=237|

d £,0=3"}

2y.15

No counAnpmocete Tov Topokdto mivako dote o KAfe ypagikn mapdotacn g otAng A va

avtioToyel o THrog TG sLuVAPTHONG oL PpickeTol ot 6THAN B.

C: C, Cs
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Epatyon courijpwong

1. Xto Smhavd oyfUo VTAPYEL M YPOPIKN
mopéotoon C; g f (X)) =27% I, n
kapmodn C, coppetpikn g Ci @¢ mpog
Tov GEova Yy, N kapmoAn Cs coppetpiky

mg C; og mpog tov dEova XX Kol M
kapmoAn C4 ovppetpikny mg Cy @¢ mpog
mv apyn O (0,0) Tov advev.

2y.16

No. GOUTANPDCETE GTOV TAPAKAT TVOKE TOVG TOTOVG TV cuvaptioenv T, (X) I, f5(x) IKou f,(x) I

v onoiwv ot Cy, C; kot Cy4 amoTeEAOVV TIG YPOPIKES TAPACTACELS AVTIGTOLYO.

K(lllﬂf’l,)}\.ﬂ Cl C2 C3 C4
Tomo .
% f1(x) = 2 fo(x) = fs (x) = 4 (x) =
GLVAPTNONG
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Epoticeis avartoéng
1. * Na Moete t1g e&lohoelg

i) 3= L i) (—)X=27| i) 27 =321 |

81

iv) (l) :27| ) i=16|
3 2%

2. * Na Aoete T1g e£lodoelg
2o (x-2) X
iy 2250 | i) {3( 9)} =1| i) 43X=24~162I

iv) 9 — 23~ 3=0 v) 322 3¢ 24 vi) 52145+ 2250 |

3. * Na Moerte t1g e&lodoelg

) 2*—sy2* +a=0] iy 525 =232 i) 31 -28+9.3*=0]
xl gl I
iv) 2233 _px3 4374 o v) 43" 22372 g

4. ** No Moete TG e&lodoelg

) (x> —sx+5) =1 ii) e +e=e* +e*1|

5. ** No Abdoete 115 €£1000ELG

1—211;12E
I) 3nu2x= “) 3nu2x7cmvx:9 2

1
J3
if) 27 (4m) ™ =332 I

6. ** No Adoete TIg aviohoeLg

I 1 x2-2x 1 x+é
2 2
i 3)( —7x+6<1 “ (_) <(_j

) ) 2 4

2
i) (0,51 <o,125| iv) 4* 62" +8<0]
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7. ** No Adogte T0 GLOTNULOTA

x+1 _py+3 x2-5x+6 _
) {9 3 " {2 _1

431y =.2% x+y:8
2y =1 _ 3*-5Y=4
iii) . iv) _

3%.3Y7 =9 9.3 +5Y =6

8. ** i) 10 id10 cvoTua 0EOVOV VO TAPOCTHCETE TIC CLVAPTNGELG:

() Joweo- (3]

ii) Na e&nyfoete yloti o1 ypoa@ikég TapacTdoelg Tov ocuvaptioeny f Kot g eival GUUUETPIKEG MG TTPOG
Tov GEova y'y.
4 7 1 X —X 1 X —X r 4
9. ** Av f kou g 800 cvvaptroeig pe f(X)= E((x +a ) fra g(x)= E(OL —a ) fva anodeifete ot f

(x+y) =f(x) - f(y) +g(x) - 9(y)-

10. ** i) Na Bpeite 10 (00 # 5) doten f(X)= ( va gtvon yyneing avéovca.

ii) Na Bpeite 10 a, (o # 0) doten g(X)= [1— va. gfvan yynoiog @divovca.

1—_0) '

o—5
é) )
(03
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11. ** Aiveton n ovvaptnon pe tomo f(X)= (1— k? )X I

o) N moteg Tipég Tov k opiletonn f;
B) Na e&etdoete av vapyovv Tyég Tov k yio Tig omoieg 1 f eivan yvnoimg avéovoa.

1
v) Na Bpeite 10 k dote 1 ypagikn topdotoaon g f (x) va nepvdetl and to onpeio P(l,a) I

8) Na Bpeite t1g Tipéc tov k dote 1 ypaeikn napdotacn g f (X) va mepvaet amd to onueio X (2, 1).

12. ** ¥ éva ooBevip pe  vynkd  mopetd  yopmyeitar  €va  GVTITUPETIKO  PAPLOKO.

H 0Ogppoxpacio (rvupetdc) O (1) tov acbevolg t dpeg petd v Aqun tov eapudikov divetar and tov
1 t
1o @(t)=36+4(5j | ot Babuovg Kehoiov.

a) Noa Bpeite m6c0 mopetd eiye 0 acOevig T oTLypUn mov Tov YopnyHonke 1o eapuraKo.
P) Na Bpeite oe méceg dpeg 1 Oeppokpacio Tov acbevovg Ba napel TV ucstoAoykn T tov 36,5°C.
v) Av n enidpacn tov avtirvpetikoy dwupkel 4 dpeg moon Oa givar 1 Beppokpacio Tov acevods pLolig

GTOUATHOEL 1] ENIOPACT) TOV PAPLLAKOV.

13. ** Aivetoi n ovvaptnon pe tomo £ (x) =ko*, 0 <a# 1k k € RI
i) Na Bpeite Tovg Adyovg:
fx+1) | fx+2) | fx+7) a E oy
£(x) I f(x+1) I f(x +6) I -
ii) No Bpeite Tovg Adyoug: iz
f(x+3) § f(x+6) | f(x+16) 1 /
f(x) I f(x+3)’| f(x+13)| /
iii) No anodeifete 611 0 MOYOG TV TYdv g & /

(x) mov avtioToryovv oe (eLYN TW®OV TNG 4

™

[
[

HETOPANTG X @OV  oamEYovV  givol z

otofepés. (Zedyn TWOV OV 1G0TEYOVV
gtvar (x, xt3), (x+3, x+6), (x+12, x+15)
K.AT. ZX- 17

iv) Xto oyfua 17 divovtar ot ypoQikég TapacTACELS UIOG EKDETIKNAC GLUVAPTN-ONG KO LG TOPOBOATC.

Xpnoyomownvtag to epdtua (iii), va Bpeite oo givar  ypagikn TopdoTtooT e eKOETIKNG.

Hopotipnon: To epodmuo (iii) epappoletor ©¢ kpitipio avayvopions Mog KOUTOANG av eivol ypoeikn
TOPACTAOT EKOETIKN KOl O KPITAPLO avoyvipions oV EVOG TIVOKOG TIL®V X, ¥ opilet pia
ekfetikn cuvaptnon.
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14. **’Eva deiypa 5 Kgr evog padievepyod 160tomov dacndtol odpmva pe tov tomo: Q(t) =Q, -efktl
omov Q (t) TopLoTAvEL TNV TOGOTITO TOV OMOUEVEL LETA amd xpovo t, Q = Q(O)I N apyIKn TocdTT
(ywo t = 0) kou k otafepd mov e&aptdror amd 10 VAKO.

Av 10 ed ToV apyKov detypatog dtaomaotnke oe 10 min., va Bpeite mdon mocdTA padievepyol

VAoV B €yet amopeiver petd and 40 min.

15. **’Evog Boddyog peketmdvtag tnv avantoén evog eidovg Paktnpdiov mapatnpet oti:
i) 2 dpeg petd mv Evapén g mopatipnong ta faktnpidia frav 400.
i) 4 dpeg petd v évapén g Tapatipnong ta Paktnpidio frav 3.200.
Av 0 t0m0g mov diver tov apBpd tov Boktpdiov sivar P(t) =P, -2kt| , 6mov P(t) o apBude tov
Baktnpwiov oe ypovo t, Py o apywods apBuog ko k otabepd mov eEaptdtor and to €idog TV
Baktnpdiov tote:
0) No Bpeite ) otabepd k.
P) Na Bpeite tov apywd apBpod tov faxtnpidiov.

v) e moca AemTd 0 apy KOs aplipdc Tov faktnpdiov glxe SimMAaclooTel;

16. ** a) Av 1 YpaQ1Kn TopAoTOoT TNG SLVAPTNONG

ue tomo f (x) = k-4x| gtvar M kaumoAn Tov

oynuotog 18 va Ppeite to k. 17
-J/f
- i._;
Xy 18
1'|: L
1I"".
B) Av n ypapwkn mapdotoacn TG GLVAPTNONG e '4.,|‘
tomo £ (x) = 8-a efvau 1 KopwOAN TOL GYAHOTOG i
. kY
19 va Bpeite t0 0.
. i
R
1 i’
Zx. 19
Empérern opyeiov: Hhiag Padog Kabnyntg Madnpotikov. E-mails:raidosi@yahoo.gr
http://blogs.sch.qgr/iraidos/ iraidos@gmail.com

YeAida 19 omd 55



http://blogs.sch.gr/iraidos/

Kepdiao 5° AhkyeBpa I'evikng adeioag B” Avkeiov

I‘ T
|I 1
I
) Av M YpoQiKn TAPACTACT TNG CLVAPTNONG LE Il'
=1
tmo f (x) = 2-0” eivor M KoaumoOAn ToV l\l :
oynuatog 20 va Ppeite o a. Y
'\"' 3
N“%
: s ——
Zyx. 20
0) Av M Ypoaplkn ToPACTOCT TG GLVAPTNONG UE a i'llr
tomo f (x) = ko efvon 1 kopmdAn tov oyfuoTog (f
21 va Bpeite ta k, a.
|
i E
Yy 21
IIII i
€) Av 1 ypa@ikn mopdoTacT TG GLVAPTNONG LE \\T,I
tomo £ (x) = k-o efvou 1 kopdAn Tov oyAHoTOg .
22 va Bpeite ta k, a. 3
N
A
- ~
)
-1 .2 i 1 B
Xyx. 22
17. * Na Bpeite 10 onpeio X, og K4be pia 0md TIG TOAPAKATO TEPMTOCELS:
i) i)
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i)

y=g®
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AOT'APIOMIKH XYNAPTHXH

Epwrtijoeis tov tomov «Xwoeto - Adabos»

1. * AvO<a# 1 ko6 >0 wydel n icodvvapio.

X X A
log,0=x<0a"=0 I
2. * Av0<a#1 woydel 6t log,o = a T A
3. * Av0<a=#1 1oyoe ot a“’gu":el z A
4. * AvO0<a=#1 woydetotilog,l=1 Y A
5 * Av0<a#1 wyosdéttlogo= 1 X A
6. * Av0>0oydet 61t log(100) = 1+logh p¥ A
0
7. % Av0>0 ko0 # 10 woyder 611 log(ﬁj =1- 10g9| z A
8. * Av0>0 ko 0% 10 wyve b1l 10g010=6| z A
log3
9. * Ioybel 6m log, 3= 082 z A
log2
. 3\’
10. * Ioybder 6t In27= (e ) x A

Y
11. * 1o oynua 17 eaivetar n ypapikn mopdotacn
NG GLVAPTNONG
f(x)= logxl
Noa yapaktnpicete ®g cmotd (X) | Adbog (A) o
TIG TOPOKAT® TPOTACELC.
Xx. 17
i) H f éxe1 medio opiopov to Sidotua (0,+00) I z A
ii) H féyet chvolo tyudv 1o R X A
iii) H f eivar yvnoiog edivovsa oto R X A
iv) H f éxer a€ova ocvppetpiog Tov X 'X. ) A
V) H f éyel aoOumtwt tov apvntikod nuaova v y'y x A
vi) H ypagu mapdotacn g f givar coppetpiky me ypapl-kig
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TAPAGTIONG TNG g(x) =10X| ®G TPog TV evbeia y = X.
vii) Ioydet 6t f(Z) < f(3)|
viii) To onpeio (1,0) avikel oty ypaeikn topdotoon g f.
iX) To onueio (0,1) aviketl otV ypaeikn mapdotaon g f.
X) To onpeio (10,1) avikel otny ypagiky napdotacn tng f.

12. * Ioyvet Otu:
i) logx> lnel, Yo k6O x > 0
i) logx™ <Ilne™ Iyt(x KG0e x >0
iii) logl0? =2|
iv) Ine’ =3|

) log& =1- logeI
e

13. *1) Avx <y1ote 10gX<logyI
i) Avx <y 161¢ Inx > Iny

iii) Av x <y tote log, X>loglyl
2 2

iv) Av x <y 1t6te log; x> log, yI

14. * Y10 oynpa 18 gaivovtot o1 ypopl-kég
TOPACTACES TOV GUVOPTNGEDV LE
TOTOVG

f(x)zlanKou g(x)zexl. _—’/

Noa yapaktnpicete cwotd (X) 1 Adbog

4

MMM M

X
X
X
X
X

P S S

" S

(A) T1g TOPOKAT® TPOTACELG:

Ty 18

i) Ot ypagikéc tapactioelg Tov frat g ival CupUETPIKEC W TNV
evbeioy = x.

i) Ovypogikég mapactdoelg Twv f kot g dgv TéEuvovaL.

iii) O ypapwn mapdotacr g f téuvel Tov x'x oto (1,0).

iv) H ypogikn mapdotoon tng g téuvet tov y'y oto (0,1).
V) Ioyoel 6t £ (2) <g(2) I

M M MMM

P
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vi) Ioybet 6t f(—l) < (—1)
(o) T

vii) H fxon g eivan yvnoing avéovoeg cuvaptioelg oto nedio
0pLOHOD TOVC. X A
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Epotnoeis mollaming emioyng

1. * To medio opiopov g cvvdaptnong pe tomo f(x) = logyx (Xy.1) glvan

vt yog,x
A. 10 dusotnpa [0,+ oo)I
B. 10 dwaompo (0,+ oo)l |
I'. t0 cOvoio R O ;X
A. 10 cbhvoro R*
E. 1o oovoro R -{1}

2y 1

2. * To medio opiopod g cvvaptnong pe tomo f (x) = log ; Ix (Zy.2) eivan
2

A. 10 dtdotnuo (0,+ oo)I L
B. 7o didotnuo [0,+ oo)I
I'. to cbvoro R o
A. 10 chvoro R*
E. 1o ovvolo R-{1}

x.2

3. * To medio opiopov g AoyapBukng cuvaptnong pe tomo f(x) = logex pe 0 <a # 1 givat
A. To dudotnpa [0,+ OO)I B. To cvoro R

I'. To didotnua (0,+ oo)l A. To obvolo R* E. To oOvoro R-{1}
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4. * To chvoro TIHdOV TG suVApTNoNG Le TOTo f(X) = logsx (Zyx.3) elvan

Vil
A. 10 didotnpa [0,+ ) I y=bogax
B. 10 dwompo (— OO’O)I
I'. to dwdotnua (0,+ oo)l | ?
A. 10 Sdotua (— OO’O)I 0
E. 1o chvoro R
Xy 3

5. * To ocbvolo TIHAOV TG cuvaptnong pe tono f (x) = log ; Ix (Zy.4) eivan
3
¥

A. 10 ddotnua [0,+ o0) I
B. 10 didotnpa (— oo,O)I
I'. 7o didotnuo (0,+ oo)l
A. 70 chvoro R L
E. 1o didompo (— oo,O)I

y=log, -x

Xy 4

6. * To cVvolo TidV ™G AoyapiBukng cvvaptnong pe tomo f(x) =logx pe 0 <a =1
etvon
A. To ddotnua [0,+ o0) I B. TocovohoR  T. To Sotnua (0,+ oo)l

A. To Sotnuo (— oo,O)I E. To didompa (— 0,0] I

7. * H ypagwn mapdotacn g AoyoptBkng cuvaptnong e tono f(x) = log X (Zx.5)

TEUVEL
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Kepdhato 5°
Yk
) N y=lop
A. poévo tov aova y'y
B. tov 4&ova x X Kot Tov dova vy
I'. pévo tov Géova x'x oto onpeio (1,0) i
A. tov d&ova X 'x og dvo onpeio o ?
E. timota and ta mponyovpeva
2y 5

8.

10.

11.

12.

* H ypagwn| mapéotact tng cuvéptnong pe tomo f(x) = log 4 Ix (Zyx.6) tépver
4

L

A. povo tov aéova y'y \ 1 "

. , . , L] L

B. tov d&ova x X kot tov dova y'y

I'. woévo tov d&ova xx og dvo onueia

A. tov d&ova X x 610 onueio (1,0)

E. titoto and To Tapamdve y=Bog, 4%
2y 6

* H loyopBpkn ocvovaptnon pe tomo f(x) = log,x pe o < o # 1 €xel ypapikn TopdcTocT] TOV TEUVEL
B. tov G&ova x'x oto onueio (1,0)

A. povo tov d&ova y'y
A. tov d&ova x'x o€ 600 onpeia

I'. Tov 4&ova x "X Kot tov dEova y'y

E. tinota anod ta topandve

* H AoyopBukn cuvaptnon pe tomo f(x) =logx pe o < o < 1 givar mavrote
A. yvnoiog avéovco  B. otabepn| I'. dptia
A. yvnoiog eBivovca  E. timota and to mponyodueva

* H AoyapBukn cuvaptnon pe tomo f (x) =log,x pe a > 1 eivon mévrote

A. yvnoiong avéovca B. tepurt) I'. otabepn
A. yvnoiong ebivovoa E. tirota and to mponyodpeva

* H ovvaptmon pe tono £ (x) =log 4 Ix (Zy.7) eivan
)

E-mails:raidosi@yahoo.gr

Empérern opyeiov: Hhiag Padog Kabnyntg Madnpotikov.
iraidos@gmail.com

http://blogs.sch.gr/iraidos/
Telida 27 amd 55



http://blogs.sch.gr/iraidos/

Kepdhato 5°

A. yvnoing avéovca
B. dpta

I. meprtm

A. yvnoiog ebivovoa

E. timota and ta mponyovpeva

13. * H cvvaptnon pe tomo f(x) =

A. yvnoiong avéovca
B. neplodn

I'. otabepn|

A. yvnoiog ebivovoa

E. tinoto and T mopondve

14. * H cvvéptnon pe tomo f(x) =

A. yvnoing avéovoa
B. dptia

I'. neprrn|

A. yynoimg edivovoa

E. timota amd to mopandve

AkyeBpa I'evikng [oweiog B” Avkeiov

y A
1 .
0 X
y=log,;ox
2y 7

log x (Xy.8) eiva

A y=log x
y
O 1 »
2. 8
Inx (Xy.9) etvon
y A
y=In x

O >

1 X
X9

15. ** I'a v ocvvdptnon pe tomo f (x) = |Inx| (Zy.10) dev woyvet 6T

A. éyge1medio opiopo? to didotnpe (0,4 oo)I

B. &yt ovoro Tipdv 1o didotnuo [0,+ o) I

I'. éxer eddyioto 10 0 yuo x =1
A.

glvan yvnoing ¢Bivovca oto (0,1] o
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ywnoing avéovoa oto [1,+00) I ¥
E. téuver tov dova y'y.
[
Zyx. 10

16. * H ypagiky mopdotacn tng cuvaptnong pe tomo f(x) = 2% efval GOUPETPIKY [e THY YPAPIKY TapacTaoT
™G cuvaptnong pe tomo g (x)= logyx (Zy. 11) og mpog

A. tov dEova y'y
B. 1o onpeio (0,0)

I'. v evBeia y = x

A. v gvBeia y= -X

E. tov 4&ova x'x.

2y 11
1 X
17. * H ypoaown| mapdotacn g cvvaptnong pe tono f (x) = (Ej €lvol GUULUETPIKT e
mv YPOPIKT| TOPACTACT)| ™mg GuVApTNONG ue TOmo

g(x)=log 1 Ix (Zx.12) w¢ mpog
2

A. t0v dEova y'y.

B. 10 onueio (0,0)

I'. v evbeicy = - X I
A. v evbeiay = x

E. tov d&ova x'x.

Xy 12

18. * H ypogwn mopdotoacn tng cvvaptnong pe tno f (x) = € eivol GUUUETPIKY HE TNV YPOPIKN
TAPACTOCT TNG GLVEPTNONG He TOTO g (X)= Inx (Zy.13) g Tpog
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A. tov d&ova y'y.
B. to onpeio (0,0)

I. v evbeia y= x

A. v gvBela y= -X

E. tov d&ova x'x.

Xy 13
19 * H ’ y y , _ X s y y
. YPOQIKH TopGoTacT TG cLvApTNoNG He Tomo f (X) = o gival CUUUETPIKY HE TNV YPOQIKY

TAPACTACT TNG CLVAPTNONG e TOTO g(X)= logx otav 0<a#l wg mpog
A. tov dEova y'y B. mv gvbeio y = x TI. to onpeio (0,0)
A. v gvbeia y = - X E. tov G&ova x'x

20. * Hicodvvopio logX = ¥y <> x = o 10y0el mavTote pe Tig Tpoimodicelc
A.X € Rkota>0 B.x € [0+ o) xou 0 < a0 #1
I'xe 0,+ohxaro<a#l A. X€R kot a =1

E.x>20xkoua=>0

21. * Avlog,32 =5 16te 10 X €ivon ico pe
1

A. 5 B.2 I.-2 Al E. 10

22. * Av logsx = 4 101¢ 10 X glvat ico pe
A. 7 B. 12 I'.64 A. 81 E: 9

23. * Av log,64 = x 101€ 10 X €ivor o0 pe
A. 32 B. 16 r.128 A.12 E.6

24.* H napéoraon 3'°¢3° Isivou ion pe
Al B. log5 r.s A. log3 E.O

25.* H mapdortaon log,a pe 0<o#1 eivor ion pe
Ao B.1 .o A.0 E.2a

26. * H mopdotoon log,l pe 0 < a# 1 gival ion pe

A. o B.1 I.a A.0 E. 20
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27.

28.

29.

30.

31.

32.

33.

34.

35.

* H napéotaon logl00? eivan {on pe
A.4 B.2 r.10 A. 100 E. 10.000

* H mapdotaon log2 + log7 givon ion pe

A. log9 B. logl4T. loggl A. log5 E. 2log7

* H nopdotoon logl2 - log3 eivon ion pe
A. log9 B. logl5 I'. log36 A.12log3 E. log4

3
* H nopdotaon log2 sivot ion pe
A.logé B.log5 T.2log3 A.3log2 E. tiroto and ta mponyodueva

og?2
* H nopdotoon £ 3 | etvan iom pe

2 3
A. log EI B.log,3 T.logs2 A.log EI E. timota and ta wponyodueva

* H nopdotaon %logZS—i— %logS Isivm ion ue
1 1 5
A. P B. glog200 . glog34 A.1  E.log200

* ATtO TIG TOPOKATO GYECELS CMOOTN etvol N

A. logs2< logS%I B. log;2< logS%I

I'. logs2> logs %I A. logs2 =log; %I E. tinota ond ta Tponyovpeva

* ATtO TIG TOPOKATO OYECELS CMOTN ival N
A. 10g15<10g17| B. log15S10g17I I I IF. log15=10g17|
3 3 3 3 3 3

A. log, 5> log, 7I E. tinota and ta mponyodueva
3 3

* O log (4-x%) opietan av
A.X>2 B.-2<x<2 r.x<-2 A x= 2 E.x=-2

AkyeBpa I'evikng [oweiog B” Avkeiov
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36. * O log |x-1| d&v opiletar av

A.x>1 B. x#1 I.-1<x<1 A.X<-1 E.x=1

37. * H ovvaptnon f (x) = log(x-6) + log(7-x) opiletar av
A.X= 6 B.x<6 r.x>7 A x=17 E.6<x<7

38. * Av log [log (x-2)] = 0 t61€ 10 X givan ico pe
A. 12 B. 2 I.3 A.4 E. 10

39. ** Av logf = 1,62 t6te 0 6 aviikel 610 ddoTNU
A. (0,1) B. (1,2) I.(2,5) A. (5,10) E. (10,100)

40. ** Av woyvet log (Mux)= 0 td1¢ givan

A. X =2KT+ g I B. x =2k7m+ %I I'.x= 2xn

T
A.x = 2xn+n E. X =2kn— EI

41. ** Av oyoet log(epx)= 0 10T glvar

A.X=2k7t+E B.X=kn+E 1“.X:2kir+E
3 4 6

A.sznl E.X=2kn—%|

42. * Av log50 - log2 = logx to1e 10 X givan ico pe
A. 100 B. 52 .25 A.48 E. 12,5

1
43. * O1ypapikég TOPACTAGELS TOV GUVOPTNCE®VY e TOTOVG £ (X) = Inx Kou y = 5 TEUVOVTOL GTO OMUELD

1
A(x, ’E) (Zyx.14). Tote 10 X, ivon ico pe
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A. e ¥k E-[':i:l =iy &
B. 1
1 j‘-//’—"—'_
I. — 1 -~
2 ! y= 1k
a Vel ‘
3 O :‘
E. —
2
Xy 14
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Epwrtijoeis avricroiyiong

1. * Zm oA A vIapYoLV 01 YPOPIKEG TOPUCTACELS KATOIOV amd TIG GLUVOP-TICGELS TOV O TVTOG TOVG
avaypaeeTol ot otin B.

Tt A Tt B
Yk
fi(x) = log x
“ £,(%)= Inx
C. 2(X)
f3(X)= logx +1
O ! fu(x)= log ; Ix
2
fs(x)=log 4 Ix -1
4
.15

No counAnpmdoete Tov TOPAKAT® Tivako dote og ke ypagikn mapdotacn g oTAng A va

avtioToyel o THnog TG cuvapTHoNG oL PpickeTol ot 6TAn B.

C: C, Cs
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2. * Kdbe io6tta g othing A woodvvapel pe pua iodtra e oting B.

XA A Xmin B
A. o®=3
1. log,3=8 B. o=¢"
2. logga=3 Ir. xX"=e
3. Inx = 140 A a=8
4. olnx=1 E. x=¢""
XT. o =3°

No cvpuminpdcete Tov Topakdto mivake ®oTe oe KABe 100TNTO TG OTHANG A va avTioTOoyEl 1

100d0vaun g 166t TO OV Ppicketal ot oThA B.

3. * X1 omAn A vadpyovy AoyapOUIKEG TapACTACELS Kol 6T oThAN B didpopa avorthyuata.

Ztiin A Ltiin B
(ij A. 3logx-2logy
1. log| —
y? B. Inx+2Iny
2. In(xy?) I'. 2logx-3logy
3. In(10xy) I A. In10+Inx+Iny
E. 1+Inx+lny

No GUUTANPOCETE TOV TAPOKATO Tivako dote o€ KA AoyoaplOuikn mapdotoon g othiAng A va

AVTIGTOLYEL TO AVATTUYNA TG TTOL Ppioketatl 6T oThAn B.

1 2 3
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4. * ¥t oA A vrdpyovv ovamToypoTo Kot ot 6tAn B kdmotleg napactd-celg.

XA A Xmn B

1. log4-logx+2logy
2. logo+2logp-logy

3. Inx-2Iny+2 A. In [(x +e)(e— X)]I

E. log (ﬁJ
Y

No CUUTANPOCETE TOV TUPUKAT® TIVOKE MOTE GE OVATTUYLLO TNG GTAANG A VO AVTIGTOLXEL 1] 1IG0JVUVOUT|

Tov apdotacn Tov Ppicketat 6t oTHAN B.

1 2 3
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Epwmnijceg owaraéng

Na Tom00eTHoeTE € P10 GEIPA ATO TOV UIKPOTEPO TTPOS TOV UEYALVTEPO TOVS aplOuovs:

r= logﬁ

1. * A= log0,5 B= logﬁl 2I A=0 E=1

2. %A= 1og2%| B=log2%| r= log2\/§| A=0 E=1

1
3. *A= logO'SZI B= log,s4] 1= log,s10] a=0 E=1

Na tomolctiioete Katd oeipd pueyéBovg Tis aplOUNTIKES TIHES TWV TAPACTACEWV:

4. *A= 10go.5X| B= log2x| r= 10g3x| A=0
o) Av0<x<l1
B) Avx>1
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Epwrtijoeis coumipwons

1. * No COUTANPOGETE TO KEVA OTIC 100TNTES TOV 0KOAOVOOV:

|) 10g5-..:2I V|) logs\/_:--.l
i) logs25=-| | 1
i) log, — ="
i) ]0g2 ...:_3I 6
i) 1()g1 ...=_3| i) ]0g6 :2I
2 i) In--=2]]
i) log, (@)=, pek] PR -

2. No COUTANPDOGCETE TIC TOPUKAT® 1GOTNTEG:

. . 1
) log,l =1 vi) 1og“_\/§=§|
. . 1
i) logo =---] vii) log,, =§
iii) log, Vo= | viii) 1og,,,a2=1|
v) log.a=1| x) log..a’=3]
1
v) log, —=--- X) logam:OI
o
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Eporicegs avarroéng

1. * Noa Moete 11g e&lohoels:
i) log(1+ x)=log(1- x) I i) log(1+ x)=1+log(1— x)l

iii)  2log(2x —1)— log(3x —2x>)= log(4x —3)— logxl iv) 1n§ = me

2. ** No Abdoete 115 e€l0D0EIC:
i) x(logl0-log3)=log@*-12)| i) log, (4" +4)=x +log, 2" -3)]
iy 202" =1|

— X

3. ** No Adoete 115 €£1600EIS:
i) log,, x+log, x+log, x =7| i) log, (log, x)=1log, (log, x)I
iii) log,[log; (log, x)1=0[|

4. ** g) No vroroyicete tov apBuod 100"e"3 I
B) No Avoete v eEiocmon: 32logx _p 3logx —10010’4‘/§ =0 I

5. ** Av oe pio opBpntiky tpdodo (a,) 0 TpdTOg 6pog givon o = log, 3| Kot 0 de0TEPOG OPOG TNG lval
a,=log,;81 I
a) Noa Bpeite v d10popd ® g apOunTIKng TPoddov.

3 2
B) No Mooete Ty eficwon: 3% —9.310%0*" _g.3l080x 1810 I

. . . I log3
6. ** i) No amodeifete oti: 38 =x % I

i) No. Mooete ™y eliowon: 38 =54— X10g3l
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7. ** i) Na anodeifete 6tu X 852 =21°g5xl av 0<x#1
i) Na Moete v eéiowon  3x 0852 42108s% =64|

, . , . 1 1
iii) No ommodsitete OT1 )08t yevika o P! =y OgﬁOLI pe (0 < o,By #1)

, . ol I
8. ** i) Na amodeitete 6T x Y =y 8% I pe X,y >0

i) Now A 0 X8 4y et =20
o Moete 10 ovOTNHO:
logyx-y =1

iii) Av o1 Aaoeig Tov (ii) eivar pilec g e&icmong:

log[log(x* + xlogf—1 10)]=0I va Bpeite 0 BER:I

9. ** Afvetoun ocuvéptnon pe tomo f(x)=log, X
x(x —1) 5

i) Na Bpeite o nedio opiopon g cuvaptnong f

’ -2)(x-1

i) No deitete ot f(x)=log, WI
X

iii) Na Moete wg mpog AeR v e&iowon: 2Af(4)=log, 342 +(2—2)log, 2 I

10. ** Na Moete Ty ekiowon: (x +1)°6*D =100(x +1) I

- loggﬁZ-[logl (x-DI}

11. ** Na Bpeite 600 Oetikovg apiBpovg mov ot puotkoi Tovg AoydptBpLot £xovv dfpotcpa 2 Kot yvopevo -8.

12. ** Na Bpeite tov 0e1ikd apBud x dote va 1oyvet:

logx +logx® +logx> +---+log x> =2v2|

13. ** Av og pla yeouetpikn mpododo (a, ) 1oyvel o o= k- (xll, Omov 0 0, 0 6pog TAEEMG P, 0L 0 TPDTOG TNG

0pog, Kat A 0 AdY0oG TG va anodeifete Otu:

(p—Dlogh =logk |

14. ** Na Bpeite 10 X, 0€ KGO pio and TIg TOPUKATO TEPUTTMOCELS:
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i) Y4 y=log i) Y

2 e \
1 i
/E =7
1 E SNl
0 / - o :'

iii) ¥ i y=In x iv) LE

=g

2 II{' i L
15. ** Na Bpeite: @) ta onueio oto omoio Téuvel &y
TOUG GEOVEG M YPOPIKN TOPA-GTOCN TNG 1 y=log, (x+1}2
f(x)=log, (x +D-2] =1 16). * 5 T
, , 1 :
B) To k wote 10 onueio P —E, k |f va
, . 3 _l?/u;;__
OVIKEL GTN YPOQIKT TNG TOPAGTAOT).
Xy 16

16. ** No Aoete v e€icwon In(ovvx) = 0.
17. ** O 86pvPog y evog Nyov oe dB (vtesyuméd) divetron amd tov om0 Y ZZOIOg% OmoV X M Tieomn mov

QOKEL TO AKOVGTIKO KOUO GTa LOPLOL TOV ATHOCQULPIKOD aépo. LeTpovpevn o€ WP (uikpo Pascals, 1uP=
10°°P).

o) [1oon mieon aokel éva aBo6pvPo Kdp oTo pLOpLo. TOV aépa;

B) Evag kepavvig doknee micon x =2-10%° uPI oTa PLOPLOL TOV ATHOCPaLPIKoD aépa. [Toco dB ftav o

06pvPoc mov mpo&évnoae;

Aivetor 6Ti: Mo nymtikr Ty Bempeitor aBopvfn 6tov o 86puPoc g givar to 20dB (6cog dnradr| o
06pvPoc Tov Bpoicpatog TV EVAA®Y €vOG 0EVIPOL GE ghaPPD QVOMUA TOL daépa -
pikpoTEPOG B0pLPOC dev avygvedeTaL-).

18. ** O 06pvPog L oe dB (vieoyméL) mov mpokodel pia nynrtikn wnyn divetor and tov TOTO L=
120+10log(10™%)  émov I o pétpo g évraong Tov fyov oe Watt/m?.

a) [16on mpémet va glvar (to ToA0) N évtaom o "abdpuPng" NAEKTPIKNG GLOKELNG;
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B) Na copuminpdcete TOV TOPAKAT® TivoKoL:

Eidog 6opvfiov OdépvPog oc dB "Evtaon fyov og
Watt/m?

Mnyavég agpomidvov Jet
(og amdotaon 30m)
Movowkn Rock 10%2
(1,5m poxpié and 1o nyeio)
MortocikAéta
(pe kavovikn e&dromn)
Svvopio 6
) ] 10
(og Npepo KAipor)

140

80

v) T' éva mefodpopo dovAehovy TaVTOYPOVE O TOAD LUKPY OTOCTOCN 2 KOUTPESEP TOL TO Kabéva
Eeympiotd mpokoiel 06pvPo 130 dB. I1dcog eivar o cvvoikdg BOpvPog oL Tpokaiel Kkat Ta 600
padi;

Aivovtan: i) Mo nyntikn mnyn Oempeitar a86pvpn otav o 06pvPog g givar 20dB (6cog dnhadn ivar
0 86pvPog Tov Bpoicpatog TV EVAA®V ToL dEVOpOL Ge gAaPPO PLOMUO TOVL OEPa -
wkpotepog 00pvPoc dev avigvedetal-).

ii) log2 = 0,30.
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XXEAIA KPITHPIQN AZEIOAOTHXHX TOY MAOHTH XTHN

AATEBPA
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1o Zyéoro Kpirypiov Aéioloynens rov Mabnti
otnv ExOetiky - AoyapiBuikiy ovaptiyon
(owapkeia: 1 opa)

Oépa lo

@) H ex0eticr] cuvéptnon pe tomo £(x) = o pe 0 < a # 1 &yer nedio opiopod
A. 10 didompa [0,+ o0) I B. 10 ddotnpa (0,+oo)|
I'. 70 oOvoro R A. 10 cOvoro R - {1} E. 10 cvvolo R

B) H exbetixn cuvapinon pe tomo f(x) = o pue 0 < a # 1 €ygl 6hvoro TIUdY
A. 10 ddompa [0,+ o) I B. 10 didotnpa (— oo,O]I
I'. t0 Saotnua (— oo,O)I A. 7o didotnuo (0,+ oo)l E. To chvolo R
v) To medio opiopod g Aoyapdpukng cuvaptnong pe tono f(x) = logx pe 0<a#l givar
A. To dubotnpa [0,+ OO)I B. To cvoro R I'. To Swgotnua (0,+ oo)l
A. To ocbvolo R* E. To ovovoro R-{1}
8) To chvoro TdV ™G AoyopBkig cuvaptnong e tomo f(x)=log.x e
0<a#1eivor
A. To ddotnua [0,+ o0) I B. ToocovoloR T To dotnua (0,+ oo)l
A. To didotnpo (— oo,O)I E. To ddotnpa (— oo,O]I
€) H hoyapBuikn cvvaptnon pe tomo £ (x) = log,x pe o< o # 1 €xel ypapikn TopdoTooT TOV TELUVEL
A. povo tov a&ova y'y B. tov 4&ova x'x oto onpeio (1, 0)

I'. tov d&ova x'x kot Tov aEova y'y A. tov d&ova X 'x og dvo onpeia

E. timota a6 to mopandve

(10 povadeq)

Oépa 20
ML
A. No Moete Ty séiowon: 4¥-3 2=3 222! (4 povédec)
B. a) No vroloyicete tov apBud IOOIOg\EI (2 povédeq)
B) Na Moete v efiowon; 321°8* —2.3'ex —100"="3 =0| (4 povédeq)
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20 Xyéoro Kpitnpiov A&ioloynong too Malnzy
oty ExOetikij - AoyoprBuikiy Zovaptyon
(owaprera: 1 opa)

Oépa lo

A. AvO<a#1xu 3, ISl 9, I Betucoi mpaypatcoi apBpoi va anodeifete otu
o) log, (9, -9,)=log, 9, +log, 8,
p) log, 9% =klog, SI ke R (4 povéadec)

B. o) H napdotoon log2 + log7 eivan ion pe

A. log9 B. logl4T. 10g%| A. log5 E. 2log7

B) H napaotoon log2? eivan {on pe
A. logb B. logb I'. 2log3 A. 3log2

E. xavéva ond ta Tponyodueva

v) Av log50 + log2 = logx t07€ 0 X €ivar ico e
A. 100 B. 25 I.52 A. 10 E.2

6) H cuvéaptnon f(x) = log (x - 6) + log (X - 7) opiletar av
A.X=6 B.x<6 r.x>7 A x=7 E.6 <x<7

€) Av log [log (x - 2)] = 0 167¢ 10 X €ivor ico pe
A 12 B.2 r.3 A. 4 E. 10

BOépa.20

1-a)"
a) Na Bpeite 10 (0 # 5) dote n f(X)= (—5) |va gtvat yvnoing avéovoa.

*y

1,II 2 y=g®

P) Na Bpeite 10 Xq (Tov givar 1 TeTUNUEVN TOL

Kowvou omnpeiov g gvbeiag Y = 62| Ko

™G YPOPIKNG TOPACTACNS TNG LVAPTNONG

(10 povadeg)

1 X F:::%l]‘l
y= (— ) ~— @
e : .
x 0 i
:i‘.-'
(6 povadecg)
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1o Zyéoro Kpirypiov Aéioloynens rov Mabnti

otnv Alyefipa (emavalnmtins)

(d1aprera: 3 Apeg)

Oépa lo

A. a) Ta molvdvopo P (x) = a, X" + ... oux + ap ko q (x) =By X'+ ... + Bix + Bo pe p = v wote Aépe o1

)

eivatioa; (2,5 povadeg)

Amodeifte  oOt1 10  vmOAOowmO TG Oloipecng  €veg  moAv@VOMOL P (x) pe 1o
X - p elvau 160 pe ™V TWN TOL TWOALOVOHOL Yy X = p. Eivor  dniadn
v="P (p). (5 povaéodec)

) Eote 1 molvevopkn e&iooon onX’ + oyaX' ™ + ... + aiX + 0 = 0 pe okepoiovg cuvieheoTés. Av 0

axépotog p # 0 givon piCa g e&icwong, tote amodeite oL 0 p givor dtapétng ToL GTadepod dpov
0. (5 povédec)

B. ) To molvdvopa P (x) =x>-Px+5 kar q (x) =x>+Px*+5-B, B € R ivar ico 6tav o B 1oovton pe

A.-1 B.0 r.1 A.5 E.-5

B) Av ta moAvdvopa

P)=A"X"+@21-3) X +x-1 ko q(x)=Ax"®-3%+x-(A+1)
etvan o, TOTE 0 TPAYHOTIKOS 0ptBpLOg A 1600t e

A.l B.-1 r.o A. 1998

E. kB¢ mpaypoticd apbpo

) To moldwpo P (x) = x° + x* + x¥* + 5 10 Swmpodpe 0 Swhvopo x - p.
Av v 10 VTOAOWTO AVTNG TNG StaipEONGS, TOTE LOYVEL OTL
A.v>0 B.v<0 .v=0 A.v<0 E.v=-5
6) To moivdvopo P (x) = (x 1) + x - 3 10 dwnpodpe T Sbvopo x - 1.
To vrdéroimo avtrg g dlaipeong eivat
A.0 B.-3 r.3 A.-2 E.2
€) H ekiooon x> - 5x2 + kx + 2 =0, k € Z, anokAeieton va &gt pio Tov apBpd
A.-1 B.1 r.-2 A.2 E.3
(12,5 povadeq)
Oépa 20
Y¢ évo tpiyovo ABI 1 yovia A givon 120°.
) No Seiete 61102 - By = B + v (10 povadeqg)
B) Ava= \/5 I Ko B = J2 I, va Bpeite T1c yovieg B kou I'. (15 povadeq)
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Oépa 3o

1-x
Aivetar 1 cvvaptnon f(x) =log ——§
1+X

a) No Bpeite To nedio opiopov . (10 povadeq)
o a+p ,
P) Na omodeilete 0t f | ——— [f=f(a) + £ (B). (15 povadeg)
1+ap
Oépa 40

Y10 dmhavd oynuo 0 KOKAOG Cp €xel axtiva R ko
kévtpo to onueio K. Ot opdkevpoi tov kOKAOL ¢) Kot €3

R R

éyouv  oxtiva —I Ko —I avTIoToiy®s.  Av

ovveyiocovpe pe v dta dradikacio vo Kataokevalovue
KOKAOVG (kGOe emduevog va  givol OHOKEVIPOG TOV
TPONYOVLEVOL TOL KOl vo €Yl TN WHON OKTive o’

avtdv).

a) No Bpeite, cuvaptiost Tov R, v axtiva T@v cs, Cq

B) Na Bpeite to uiKog tov KOKAOL ¢7

v) Na Bpeite 10 gppadov tov kOKAOV ¢qp

8) Na Bpeite 1o d0potopa tov epPfadmdv TV 5 TpOTOV KOKA®V

€) No Bpeite to dBpoiopa TV epPaddv TOV aneipov KOKA®V Tov oynuati-Covtat [LE TOV TapaTave Tpomo.

(25 povadeg)
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20 Xyéoro Kpitnpiov A&ioloyneng too Moyt
otnv Alyefipa (emavalnmrino)

(d1aprera: 3 Apeg)
Oépa lo
A. a) No couminpooete tig 16otnteg: (0 < a # 1 ko 8, 6, 6, > 0)
09, 0= oo ol T
100y 0= ..o, o% =
109, (0102) = ..oviviniininn, (5 povadeg)

B) AvO0<a#1,0>0«kok € R va anodei&ete v wo6tnta: log, 6 = « log, 6.

(7,5 povadeg)

B. o) H ntopdotoon log2 + log7 ivon ion pe

A. log9 B. logl4T. 10g%| A. log5 E. 2log7

B) H nopdotaon logl2 - log3 etvon ion pe
A. log9 B. logl5 I'. log36 A.12log3 E. log4

3

v) H mapdéotaon log2 eivar ion pe

A. log6 B. log5 I'. 2log3 A. 3log2
E. tinrota and ta mponyovueva

log,5
6) H mopdortoon 3 % ivon ion pe
A.5 B.logs T.3 A. log3 E.O

€) H nopdotaon % log25+ %logS Isivou ion pe

1 1 5
A. — B. —1og200 I'. —log34 A.1 E.log200
6 6 6
(12,5 povadec)
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Oépa 20

Aiveton ) e€icwon x>+ X+ kx + A =0.

0) No mpocdiopicete ta K, A € R ®date 10 TOAVGOVVRO Vo EYEL TAPAyovVTa, TO
(x + 1)2

B) I T Tég tov K, A mov Pprkate, va Acete v eElcmon.

(25 povadeq)

Oépa 3o

O V106166 0pog pog akorovdiag etvor o, =3v +2 I

o) No Bpeite TOV ETOUEVO OPO Olyy 1. (2,5 povadeq)
B) Na omodei&ete 6t1 1 akorovbia (o) ivar apOunTiKn TpdodoG. (7,5 povadeg)
v) Na Bpeite 10 d0poispa tov 30 Tpdtov 0pmV TNG. (7,5 povadeg)
0) Na Bpeite v 14N TOoL OpOVL TG MOV gival icog pe 62. (7,5 povadeq)
Oépa 40

‘Evag potoypdeoc mpostopndlovioas pi @oToypaeion pésa 6to oTobVIIO Tomobétnoe Tpelg mpoforeic

€0apovg ota onpeia A, B kot I' €161 dore:

yovA =120° ,BI'=5,19 m kot AB =3 m.

a) Encidn o pwtiopdg, 6tav ot yovl kot yovB givar peyoldtepeg and 35° dev emttpénet TNy oot
POTOYPAQLON, ELEYETE OV 0 POTOYPAPOG £0TNGE 0KOTH TOVG TPoPoleig vroroyilovtag Tig Ymvieg B
ko I (10 povadeg)

B) Na vroroyicete Tnv andotacn Al (7,5 povadeq)

v) O pwtoypheog enthéyel va TomoeToeL TO KEVTPO TOV BEH0TOG TG P®TO-YpAaQIlong 6° €va onpeio mov
déxetar Tov 1010 poTiopd kou and tovg tpelg mpoPoreic. T1dco Ba améyel To onpeio avtd amd KAbe
mpoPfolréa;

(7,5 povadeq)

(Aiveran \/g I= 1,73 ko 611 o1 TpoPoreig £xovv TV 1010 OTEWVOTNTA).
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AITANTHZXEIX - YHHOAEIZEIX XTIX EPQTHXEIX

EKOETIKH XYNAPTHZH

ATOVTI|GELS OTIS EPAOTNOCELS TOMUTANG EMAOYNG

1.T 11. A 21.E 31.A
2.B 12. A 22.A 32.T
3.A 13.A 23.A 33.E
4.A 14.0) EB)E 24.B 34.B
5.E 15. A 25.E 35.A
6. A 16.B 26.B 36.T
7.B 17.E 27.T 37.T
8.T 18.B 28. A 38.B
9. A 19.B 29.E

10. A 20.T 30. A

ATOVTINGELS GTIG EPOTIOELS OLATUENS

1. BKA<A<E<I

2. AE<I'<A<B

J.a)avx>0:T>E>B>A>A
Baovx=0:A=B=I'=A=E
Vovx<0:A>A >B>E>T

ATOVTI|GEIS 6TIC EPAOTNGELS AVTIOTOI(IONG

1. Cl C2 C3
fs f, fi

2 Cl C2 C3
f, f fs
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ATOVTIGELS GTIS EPOTICELS COUTANPOGCTG

1. C, C Cs Cs
fi(x) = 2~ f,(x)=2" fa(X)=-2" fa(X)=- 2%

ATOVTI|GELS 6TIC EPOTNGELS OVATTVENG

1 i)yx=-2 i) x=-3 iii)x=-5 iv) x=3Vv) x =4

2. )x=2 1 x=3i)x=-34x=3 1 x=2

iii)x=1 iv)x=1 v)x=1 vi)x =2
3. 1)x=0nx:4||)x=5| i) x=-171 x=2
. 3
iv) x=4 V) X=—
) ) 2I
4. )x=17x=41x=-21x=2 ix=0nx=1
7
5. ) x=knm-~0 4 x=kn+ L i) x —2km+ ©
12 12 2

i) x=kr N x=%kn|
3
6. )1<x<6 ii)x<-1 4 x>5 iii)l<x<4 iv)l<x<2

7. 1) (xy) =(11) i) (xy)=@35) 1 (26)
iii) (x,y) = (5,-2) iv) (x,y) = (2.1)

8. i) Yrédeén: Iopatnprote 6t £ (-X) =g (X)

10. i)3<a<5 ii)ya>5

11. a)-1<k<1 B) oy v) \/EIS)kZO

12. o) 40°C B t=3 v) 36,25°C

13 i) fx+D) _f(x+2) _f(x+7) _ i f(x+3) _ f(x+6) _f(x+16) _ ;
T f(x) f(x+1)  f(x+6) ’ f(x)  f(x+3) f(x+13)
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iy ) _ FGx+Bi) :“xl W) ne
f(x) f(x+B)
14. 312,5gr

15. a)kz%l B) Po = 50 v) t = 40min

16. 0) k=2 B)a:%l vo=43k=4a=2
e k=4, a= lI
2
17. i) X =2 i) Xo = -2 iii) Xo=-1 iV) Xg = -2

ATOVINGELS GTIG EPMOTNGELS TOV TVTOV “L06T0-Ad00S”

1. i) X 2. i) A 3 i) X 4, X
i) A i) A ii) X ii) X
i) A i) A iii) X iii) A
iv) A iv) X iv) X iv) ©
v) X v) X v)X V)X
vi) X vi) A
vii) A
viii) X
ix) X
X) A
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AOTAPIOMIKH XYNAPTHIH

ATOVTI|GELS OTIS EPAOTNOCELS TOAAUTANG EMAOYNG

1.B 10. A 19.B 28.B 37.E
2.A 11. A 20.T 29.E 38.A
3.r 12. A 21.B 30.A 39.E
4.E 13. A 22. A 31.T 40. A
5.A 14. A 23.E 32.A 41.B
6.B 15.E 24.T 33.T 42.T
7.T 16.T 25.B 34.A 43. A
8. A 17. A 26. A 35.B

9.B 18.T 27. A 36.E

ATOVTINGELS GTIG EPOTNGELS AVILOTOIYIONG

1. C1 C2 C3
f, f, fy

2 1 2 3
A A

3 1 2 3
r B A

4 1 2 3
A E B

ATOVINGELS GTIG EPOTNOELS OLATUENS

A<I'<A<B<E
B<A<A<E<T
I'<B<A<E<A

i)Av 0<x<1:B<I'<A<A
i) Avx>1:A<A<I<B

H>ow e
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ATOVTIGELS GTIS EPOTICELS COUTANPOGCTG

1. )25 ii)2 m)%l V)8  V)p VD%I vii) -1

wm%i@&@1|
€

2.0)0 i) 1 m)%l Ve V-1 vk

viiy Yo | viii) o2 ix) o x) 1

ATOVTI|GELS 6TIC EPOTNGELS OVATTVENG

1. i)x=0 ii)x=%| i)x=1 7 x=%| iv) X
2. i)x=2 ii)x=2 iii)x=0

3. i)x=16 iy x=v2 | iii)x=8
4, o) 3 B)x=10

5. wyo=3 P)x=3 H x=9
6. ii) x = 10°

7. i) x =5

8. i) x =y =10 iii) 6 = 10

9. i) 2.+ iii) A= -2

10. x=-0,9 | x=99

JE preaees
(X, y) (ez,e |n (%X, y) e,ezl

12. x=100

1

=
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=— i) x, =e® iv) x =e°
2 ) 0 ) o I

14. i) X, =16 i) x,

15. o) A(3,0), B(0,-2) B)k=-3
16. x=2kn, keZ

17. a) x=200uP B)y=110dB

18. o) I =100 Watt/m?

B) évtaon fiyov Jet | = 10" Watt/m?

06pvPog Rock120dB
évtaon Myov potooikAétog |
06pvpog cuvopiriag 60dB

= 10° Watt/m?

ATOVTINGELS GTIG EPOTNOES «ZW6TO - AdO0S»

1.X 11. D[ 12 A 14 i)z
2.A i) = i) A i) =
3.x iiii) A iiii) = iiii) =
4.A iv) A iv)Z V)T
5.% V)T V)T vi) X
6.2 vz | 13 )z vii) X
7. A vii) X i) A

8. A viii) T iiii) X

9.% ix) A iv)A

10. A X) T
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