G APNOL 5.2. Noy&pLbpot

Ked. 5.2. - Tpanela Ospdatwyv 2022 - AAyeBpa B’ Aukeiou

EKOQNHZEIZ & AYZEIZ

Ofpa 2 - Kwdwot:

15687, 15816, 15817, 20663, 20710, 20711, 21676, 21858

H Tpamela Ospatwv yia tnv AAyefpa B' Avkelov elvat pla peydAn «BdAacoa». Epeic Opwgs Exovpe
(PPOVTIOEL YL E0EVA, GUYKEVTPWVOVTAS EKEIVA TA BEUATA IOV ATTOTEAOVV T1 «BACT)» TNG YVWONS
KAl yl@ T LVTOAoTa. MEAETWVTAG KUl KATAVOWVTAG TO HOTIBO OKEYNG Yl TA CUYKEKPLUEVQ,
umopeis va AVoelg pe emituyio Kat Ta vtoAotma Bépata. ZTnv LoTooeASa pag www.arnos.gr ylx tTo
Course G AAyefpag, HEAETAG KL TIPOETOLUALECAL HE TNV AVAAUTIKY SI8AOKOAIX 0€ AOKNOELS Kal
Bépata, oto V@og ¢ Tpamelag.

1. Oépa 15687 Apyxitumo

Alvetal n napactaocn A=log,3+log, a—log, B, ornou a, B Betikol apBuol.
, . 3a
a) Na anodeifete otL A=log, —

(Movadeg 13)
B) Av yLa Toug aplBuoug a, B woxuel 3o =16, va Bpeite TNV TN TS Mapdatacng A.

(Movadec 12)

AYZH

o) ATIO TLC LBLOTNTEC TwV AoyapiBuwy, EXOULE:
3a
A:|0g43+log4a—log4ﬁ:Iog4(3a)—|og4|3:|0g4€.
B) H mapaoctaon A pe 3a=16B, ypadetal:

16
A:Iog4TB =log, 16 =log, 4* =2log, 4 =2.
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2. Ofua 15816 Apyétumo
Atvovtat ot aplBpol ¢ =In2, f=In4, y =In8.
a) N artodeiéete o1t 2 =a+y.
(Movadec 12)
B) Na artodeiete ot S+ ¥ =5
(Movabeg 13)
AYZH
a) Eivat
a+y=In2+In8=In(2-8)=In16=In4’>=2In4=243.

B) Eivar B+ =In4+In8=In(4-8)=In32=In2° =52 =5a.

Inueiwon :

O aplBuoi 2,4,8 eivalr pe autr tn oelpd Sladoxikoi OpoL YEWMETPIKAG Ttpoodou adou
4*=2.8 ,evw oL apBpoi a=1n2, f=In4, y =In8 eivar pe autr| ™ oepd SladoxLkoi Opot
aplOuntkig rpoddou adou onwe deiops 2 =a+ .

Fevik@ av a, B,y gival pe autr tn oepd Betikoi Stadoxikol 6poL YEWUETPLKAC TTPoOdou, TOTE

otapBuol Inea,In f,Iny elval pe auvt t oslpd Stadoxikol dpot aplOUNTIKAC tpoddou.
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3. Ofua 15817 Apyétumo

Atvovtat ot aptBpol ¢ =1In2 kat f=In3.
a) Na atttohoynoete yati O<a < 3.

(Movabdec 12)
B) Na anobeifete 0Tt f—a <1.

(Movabdeg 13)
Aivetal e=2.71.

AYZH
a) Eivat [<2<3< hl<h2<n3s0<a< f.

B) Eivau ﬂ—a:h13—h12:h1%<hle:l,onéte npayuat f—a <1 .

4. O£fpa 20663 Apysturmo
Aivetow to moAlvwvupo P(x)=(log,8)- x° +(4|0g2 \E)-xz —(4log,1)-x+1990.

a) No anodeigete ot log, 8 +2Iog2\/5—log2 1=4,

(Movabdec 15)
B) Na urtooyicete to unoAouro tng daipeong P(x):(x-2).
(Movabdec 10)
AYZH
o) EXOUpeE:
21
log,8=1log,2*> =3, Ic:ugzx./E:Ic::g,r2 22 :5 kat log,1=0.
Onote

I0g28+2log2ﬁ—log21:3+2-%—0:3+1:4.
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B) loxver v=P(p) pe p=2.
Eival
v=P(2)=(Iog,8)-2’ +4(log,~2)-2" ~(4log, 1)-2+1990
= 8log, 8 +16log, v/2 — 8log, 1+1990
~8(log, 8-+ 2log, v'2 ~log, 1) +1990

(@)
=8-4+1990

=2022

TeAkd, To uTtoAoUTo NG dlaipeong P(x) : (x—2) glval oo pe 2022.

5. Ofpa 20710 ApxEtumo

Aivovtat ot aplBpol a =10g20 kat B =1og50. Na anodeifete ot

a) f+a=3.
(Movadecg 7)
B) In(f+a)>1.
(Movabeg 6)
y) 10° =10 =10-(B+c) .
(Movadec 12)

Alveto ott e=2,71.

AYZH
a) Eivar S +a =1og20+1og50 =log(20-50) =1logl000=1logl10’ =3.
B) Evaw f+a=3>e=In(a+f)>ne=In(a+ L) >1.

y) Eivat 107 —10% =10 — 10 =50-20=30=10-(B+).
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6. Ofua 20711
Aivovtat ot aptBpol a =log3 kat S =log4.
a) Na atttohoynioete ylati O <a < f.
(Movabdec 12)
B) Na arobeiéete otL :
i.f+a>1.

(Movabdec 6)
in% <0 .
B
(Movabdec 7)

AYZH

a) Eivat 1<3<4 < logl<log3d<logd =< 0<a< f.

B)
i. Elvaw S+ =logd+log3=1og(4-3)=1logl2 >logl0=1, ondte npdaypatt

pHra>1.

i. Bivat O<a< =L <1=>m% <m1=hZ <0.

7. O£na 21676 ApyEturmo

Av gival yvwoto otL In4 =1,386 kat In5=1,609 tote:

o) Not UTTOAOYLOETE TNV TN TNE MapAcTacnc A= In% —Ini
e

(Movabec 12)
B) Me tn BonBela tng tootntag 80=>5-4° va anobdeifete ot In80=4,381.
(Movaobeg 13)
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AYZH
a) Amo TIG LBLOTNTES TWV AoyapiBuwy EXOUUE:
A=Ine—In5—(In4—Ine)=1-In5—-Ind4+1
=2-1,386-1,609=2-2,985=-0,995
B) AeSopévou otL 80=5-4%, o cuVSUAGOHO HE TS LBLOTNTEG TwV AoyapiBuwy, EXOUpE:

In80=In(5-4%)=In5+In4> =In5+2In4=1,609 +2-1,386 = 4,381

8. Ofua 21858
Aivetal n napdotacn A=2log5+2log2.
o) No artobeifete ot A=2.
(Movadeg 12)
B) Na BpeBei n T Tou A yia Tnv omoia toxVeL OtL e” = A .
(Movdaddec 6)
y) Na tnv T tou A mou Bprikate oto epwtnua B), va anodeiéete ot InA <0.

(Movadeg 7)

AYZH

a) Eivat

A=2log5+2log2=log5” +log2’ =log25+log4=log(25-4) =log100 =2
B)Eivaw ' =A = e =2 A=In2.

V) ElvaL 2<e<=n2<hes A<l hil<hl<nAd<0.
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Ofua 3 — Kwdkog: 15392

9. Ofua 15392 Apyétumo

I1o mopakdtw oxnpa Sivovtat ot ypadlkég mapaoTagelg Twv ouvapthnoswv f(x) = 2* kat

g(x) = 5%, x € R. Mia guBeia mapdAAnAn npog tov déova x'x Téuvel tov déova y'y oto
B 1

onueio H(O’E)'

a) Na Bpeite TIC CUVTETAYUEVEGTWY ONUEiwV A Kal B.

(Movabeg8)
B) Na Bpeite TNV TETUNMEVN TOU ONuEiov I.
(Movabec10)
¥) Av elval Xg, X5 OLTETUNHEVEG TwV onpelwv B, X avtiotoya, va anodeifete otL
Xg — Xz = log20.
(Movadec7)
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AYZH
) To onpeio A éxeLtetpunpévn undév kattetaypévn f(0) = 2° = 1, étoreivat A(0,1).
To onpeio B éxﬂteraypévng KOLLTETUNMEVN X yla TV oTtoia LoxUeL g (x) = % & 51X =571
Apal —x =—1, étoLx = 2. Qote B(Z,i).
B) To onueio I éxet tetpunuévn x wote f(x) = g(x) ©2* =51 < 2¥ = 5—5; &
2% - 5% = 5. 'Eto1 10¥ = 5 apax = log5.

y) Eivatxg — xz = 2 —logb = log(10?) — log5 = log (?) = log20.

ﬁ
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Ofua 4 - Kwéwkol:
15021, 15251, 15474, 15822, 15823, 18110, 18235,

18429, 18434, 18437, 18863, 20657, 20669, 20845, 20847

10. Oépa 15021 Apyétumo

2

x +1

Atvetaw n ouvaptnon f(x) =

a) Na Bpeite 1o medio opLopou tnc.
(Movadec 5)

B) Na anodeiéete dtL n ypadikn tng mapdotaon €XEL KEvtpo cuppetpiag to 0(0,0).

(Movabdec 6)
1
v) Na untohoyioete tnv napdaotaon f(In2)+ f(In 5).
(Movabdeg 7)
8) Na amobeiete ot f(nud)+ f(nu(zr+6)) =0, yia kabe € R pe nud #0.
(Movabdec 7)

AYZH

a) H ouvaptnon f opifetal yia KAOE MpayuaTiki T Tou x ylo Tnv onola oxvel x#0.
Zuvenwg to edio oplopod g f eivatto A =(—=0,0)U(0,+0).
B) Na kabe x € A kat —x € A. Eniong,

(—x)* +1 __xz—i-l

f(—=x)= =—f(x), yia k@Be xe A, mou onuaivel 6Tl n cuvdaptnon f
eival epiren, SnAadn n ypadikr Tng apdotacn £xeL kévtpo cuppetpiag to 0O(0,0).

v) Eivay ln%:]nl—]nZ:—an kal adol £ mepuTd eivou f(ln%):f(—]nZ):—f(lnz),

snhasr f(In2)+ f(m%) =0,

8) Na «kabe OeR eivau npur+6)=-nué «kat adol f meptr  eival

S +8)) = f(—nub) =—f(7ub), dnkadn f(nud)+ f(nu(z+6))=0.
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11. @pa 15251

Atvetat T0 TOAUWVUHO P(x)=2x" —9x” +(ax—2)x—6 TO omolo £xeL mapdyovta To
x—1.
a) Na Bpeite tov aplBuod « .
(Movadecg 6)
B)Ma a=15

i. va kavete tn Saipeon P(x):(x2 —3x+ 2) Kat va ypaEeTE TNV TAUTOTNTA TNG

dlaipeong.

(Movadec 6)
ii. av P(x) = (x3 —3x+ 2)(2x—3) va AVoete tnv avicwon P(x)<0.

(Movadec 7)
iii. va arobeifete o1t P(In2)<0.

(Movabdec 6)

AYZH

a) Adou to moAuwvupo P(x) €xeL mapayoviato x—1, Oa woxvetow P(1)=0.
Eivar P(1)=0<=2-9+a-2-6=0a =15.

B) Mo =15 éxoupe P(x)=2x"—9x* +13x—6.
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i. H dlaipeon P(x): (xz —3x+ 2) daivetal mopakatw.

25— 0 41316 P SO
23 +6x —4x 2y =3
—3x7+9x—6
3% —9x+6
0

H tautdtnta tng dtaipeong sival n géng: P(x) = (xz —3x+ 2)(2x7 3).
ii. A§LoTIOLWVTOG TNV MOPATTAVW TAUTOTNTO SLalpEoNC EXOULLE :
P(x) <0 (x* =3x+2)(2x-3) <0
To mpoéonuo tou moAvwvlipou P(x)= (x2 —-3x+ 2)(2x ~3) daivetar otov

TIAPAKATW TIVAKQ.

3
¥ —x 1 2 2 +x
x—3x+2 + g - ¢+
2x—3 . ': + +
P(x) - h o+ L+

JUVEMWE N aviowon P(x)40<:>(x2—3x+2)(2x—3)<0 aAnBelel ya kabe

xe(—oc,l)u[é,Z).
2
iii. Elvaw In2 <lne<>1In2 <1 ondte adov Seifape napandavw ot P(x) <0 yia

KAOe x € (—w,l)u{%ﬂ} givat P(In2)<0.
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12. Oépa 15474 Apyxétumo

Atvetat n moAuwvupikr cuvdptnon P(x) = e™ex® + 4x%Ine + 2.
a) Na Seifete 6L P(x) = ex® + 2x2 + 2.

(Movabdeg 5)
B) Na Bpeite TI¢ TETUNUEVEC TWV ONUELWVY TOUNAC TNG YPAPIKNE TP ACTACNC TNE TTOAVWVUMLKAC
ouvaptnong P(x) pe tnv evBeia e: y = ex + 4.

(Movabec 8)
v) Nat Bpeite ta SLAoTAMATO TOU X TIOU N YpoldLKn MopAoTAor TNE TIOAUWVU KN C CUVAPTNONG
P(x) sivar mavw and tnv evbeia e: y = ex + 4.

(Movabec 8)
8) Na Bpeite to mpdonuo tng napdotacng: P(e) — e? — 4.

(Movabec 4)

AYZH
1
a) Exoupe: P(x) = e'™x® + 4x%In\e + 2 = ex® + 4x?%lnez + 2 =

1
=ex3+4x2-§lne+2=ex3+2x2+2.

B) OL TETUNMEVEC TWV ONUEWV TOHUAG TNG YPADLIKAC TAPAOTAONC TNC TOAUWVUMLKAG
ouvaptnong P(x) petnv euBeia €: y = ex + 4 gival oL pileg tng e€iowong
Px)—(ex+4) =0 ex*+2x*°+2—ex—4=0Sex®*+2x*—ex-2=0&

x?(ex+2)—(ex+2)=0= (ex+2)- (x2-1)=0.

Apat OL TETUNHEVEG TWV ONUEIWV TopNg elvat x = 1, x = =1 ko x = — z
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y) Na va Bpoupe ta doThpata Tou X Tou n ypadikr mapdotacn tng MOAUWVUMLKAG
ouvaptnong P(x) eival mavw amnod tnv eubeia €: y = ex + 4 Ba Abooupe Ty avicwon:
P(x)—(ex+4) >0 (ex+2)-(x2=1) > 0.

Otpitectou (ex +2) - (x2 =D eivarx =1, x = =1 koL x = —z.

To mpdonuo tou (ex + 2) - (x? — 1) daivetat oTov napakdtw mivaka:

x o =1 : 1 o

(ex+2) - (x*-1) - 0 + 0 - 0 +

Apax € (—1,—2) U (1, +00).
8) Napatnpovpe étLto P(e) — e? — 4 givarn tpr tou P(x) — (ex + 4) yia x = e.

TUudwva Pe To TponyoUpevo epwtnua Ba éxoupe P(e) —e? —4 > 0, adol e > 1.

13. Oépa 15822

Aivetal to moAvwvupo P(x)=ax’ +fx’ +x, pe a,B€Z xa a#0, 10 onoio éxeL 3
aKEpaLeG pilec dladopeTikeég ava duo.

a) Na Bpeite tic aképaleg pileg tou P(x).

(Movadec 7)
B) Na amodeifete 01t ax =—1 kaL f=0.
(Movadec 6)
V) Me aa=—1kaL f=0,
i. va AUoete tnv aviowon P(x)>0.
(Movadec 6)
ii. va amodeiéete o1t P(log \/E) >0.
(Movabec 6)
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AYZH

a) Eivar P(x)=ax’ + fx* +x= x(ax2 +ﬁx+1), onote £xel pia pila tn x=0. Zuvenwg ot

GMec SUo axépaleg pilec, Ba eival pileg Tou TPLwWVOHOU ax’+ Bx+1, mou eneldh €xel
QKEPALOUG OUVTEAEOTEG, Ba mpEmeL oL U0 AUTEC akEpaleg pileg va eival SLaLPETEG Tou
otaBepol dpou, SnAadr tou 1. Aedopévou OtTL oL povol dratpeteg touv 1 eivat to 1 kat o -1,
CUMITEPALVOUHE OTL oL AAAEG dUO aképaleg pileg elval to 1 kat to -1.

TeAikd to P(x) €xel pileg toug aptBuoig 0, 1 kae -1.

B) Evar P()=0<=a+ L+1=0 (1).

Eniong P(-1)=0< —a+ B-1=0 (2).

Me mpocBeon kata péAn twv (1) kat (2) éxovpe ot 28 =0< B =0 KalL e avTlKaTAoTOON

otnv (1) €xoupe otL & =—1.

y) Me o =—1kat =0 eivat P(x)=—x" +x=x(1-x7)

i. Tompoonuo tou P(x) daivetal oTov MOpaKATw TivaKa.

X -00 _1 0 1 +00
X - - ¢+ +
1— x> -9+ + 9 -
P(x) - + - 9+ 0 -

Zuvenwg n aviowon P(x) >0 aAnBevel yia kabe x €(—0,—1)U(0,1).

1
ii. Elva log\/m:lcoglﬂ2 :%-logm: -l:%, onote P(logxfl_O):P(%) >0, adoL onwg

Sel€ape mapandvw P(x) >0 yua x €(0,1).
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14. Oépa 15823 Apyitumo

‘Eva. moAuwvupo P(x) Slatpolpevo pe To MOAuwvUpo 4x” —1 Sivel mnAiko 3x—2 Kt

urtdAouro 1.
a) Na Aboete tnv e€lowon P(x)=1.

(Movabdec 10)
B) Na arobeifete ot P(logs) #1.

(Movabeg 10)
v) Na anobeitete 6tL n etiowan P(x) =0 €xeL pia touAdylotov pila oto Siaotnua (—1,0) .

(Movabecg 5)
AYZH

a) And tnv tautdtnta g Slaipeong éxoupe P(x) =(4x" —1)(3x—2)+1, onéte n {ntoduevn
e€lowon yivetal looduvapa

P(x)=1< (@72 —1)(Bx—-2)+1=1< (4x* —1)(3x—2) =0

. , , . . , , , 1 2
EUkoAa A€oV Bplokoupe OTL oL AUOELG TNG €lowonc ivat oL aplBpol iE Ko 3
, , , . , , 1
B) Aeiéoape oto a) otL aplBuoi mou wavonolouv tnv eéiowon P(x)=1 eival oL iE Kot 3
. . . 1, 1, 2
Juvenwe ya va ntav P(logs) =1, Ba énpene logs = 5 N logd= -5 n log5= 3

Opwg logSi—% adol 5>1<>log5>0.

. 1 2 o,
Eniong log5 = > &5=100 5= Jﬁ TO OTIOLO ELVOL ATOTO .

. 2 2 o
Tehog log5 = g < 5=10% < 5=13/10° 10 onoio eniong eivat dromo.

Tuvenwg P(logS) #1.
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y) Etvat P(x) = (4x” ~1)(3x—2)+1, onéte P(-1) = (41> ~D3(-D)-2)+1=-14 ko
P(0)=(-1)(-2)+1=3.

Adou oL tipég P(—1),P(0) sivar etepdonueg, n e€iowon P(x)=0 €xeL pia touddylotov pila
oto (-1,0).

15. Oépa 18110 Apyétumo

a)
i. NaAboete nv eflowon x(e* - 1) =0
(Movabeg 03)

ii. No BpeBel yia T Stadopeg TYUEG TOU x € R TO MPOGN O TOU YLIVOUEVOU x(e" —1)

(Movabec 06)
B) Atvetat n cuvaptnon f(x)= x(e" —1).
i.  Na BpeBeito nedio oplopou Tng cuvaptnong f.
(Movabec 05)
ii.  Nauvnoloyioete Tig twég f(0),f(In2) kat f(—In2).
(Movaéeg 06)

iii. Na efetdoete av gival aAnBbng n Yeudng o Mapakdtw LOXUPLOROG: « N cuvaptnon

f(x):,} (e"—l) sival yvnolwg povotovn oto Tedio opwopol tne». Na

SLKALOAOYI OETE TNV QTAVTNON COC.

(Movadec 05)
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AYZH
a)
i. Exoupe:
x(e"—l):£}<:>x:0ﬁe"—1:0
<Sx=0Re" =1

& x=0Re" =¢°
< x=0

ii. Amo to gpwtnua (i) yvwpiloupe OtL KABE TTAPAYOVTAG TOU YLVOUEVOU x(e” —1) EXEL
pilato 0. Akdun eivatr e* —1>0= e >1< e >e’ & x>0 kaL e —1<0& x<0.
O MPooSLoPLOUOG TOU TIPOCTLOU TOU YLVOUEVOU x(e" —1) ylvetal pe t BonBela tou

TIAPAKATW TIVOKAL.

X —o0 0 +Hoo
x E +
e —1 - +
x(e" —1) + +

Qote 1o ywvopevo x(e" - 1) glval BeTiko yua kabe x #0.

B)

i. H ouvaptnon f opiletal ywa eKe(VEG TIC TIMEG TOU X, ylo TIC OTOLEG LOYUEL
x(e"—l)zo. Ano to spwtnua (o) TPOKUMTEL OTL x(e”—l)zO@xeR. Apa TO

nedio oplopou Tng cuvaptnong f sivatto R.
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Elvau

f(0)= 0-(e”—1):o

f(In2)=fIn2-(e" ~1) = fin2-(2-1) =+in2

R e e e R e

Enewdn woxvet —In2<0 kau f(—~In2)> f(0) ouunepaivoupe ot n cuvdptnon f Sev

glvat yvnolwg avéovoa oto R.

Enedn wxver 0<In2 kau f(0)<f(In2) oupnepaivoupe ot n ouvdpmon f Sev
elval yvnolwg ¢pBivovoa oto R.
TeAKd, o LoXYUPLOPOG « n ouvaptnon f(x)= x(e" —1) €ival yvnoiwg povotovn oto

niebio oplopol TNS» ival Peudngc.

EEvmtva & EvkoAx!
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16. O¢pa 18235 Apxétumo
2to mapakatw oxnua Sivetal n ypadikn napactacn C. tng cuvaptnong f(x)=|e* —1|, xe R.
a) Na ypal ete Tov TUTIO TNG XWpPig To GUMBOAO TNG AMOAUTNE TLMAG KAl va TeEpLlypa ETE WG
QUTH UIopPEL va TipoKUYIEL armod T yvwoTth ypadikr mapdotaon tne gx)=e*, xe R.

(Movadeg 7)

-4 -3 -2 -1 0 1 2 3 4

B) Me t BonBsia tNG ypadlknc mapdoctacnc, N HE omolovdnmote A&AAo Tpomo, va
CUMTEPAVETE TN LovVoTovia Kot TNV EAAXLOTN TN Tne f .

(Movadec 6)
. , 1
y) Na Aucete tnv e€icwon f(x)= 5 .

(Movadeg 5)
8) Na Bpeite, yla tic S1adopeC TIUEG TOU A, TO TTANBO0C TWV KOWWV onUeiwy TNG ypadLkng Tng
napaoctacng C, pe v gvbeia y=a.

(Movadec 7)

EEvmtva & EvkoAx!
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AYZH

a) loxveL

e'—-1>0&<e*>21<x=0.

‘ETol, 0 TUTOC TNE suVAPTNONG YpadeTal:

e*-1,x=0
f(x)=
1-e",x<0

Av petadE£pou e pa povada pog Ta KAtw Tn ypadlkn mapactacn tng g(x) =e”, mpokumntsl
n ypadikn napdaotacn tNg g,(x)=e* —1 , evw av peTadEPoupE pia povada mpog T mavw TNV
ypadikn napactacn tng h(x)=—e*, mpokumntel n ypadikn napactacn tng h,(x)=1—e*.

Z0pdwva UE TOV AmAomoLlnpévo TUTo, N ypadLkn mapdotaocn tTne f amoteAeital amno To TUANA
NG ypadLkAg MapacTaong TG g, Mou eival amno tov agova y'y kot Se§ld kaLto THApa tng h,

Tou €ival aro tov afova y'y Kal oploTEPQ, OTIOTE MPOKUTTEL TO OXAKA TG EKPwvnonc.

EEvmtva & EvkoAx!
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B) Ao Tt ypadikn mapaotacnh tne f mTpokUMTEL OTL AUTH VAL

e yvnolwc pBivouoa oto Staotnua (—oo, 0]
¢ yvnolwc avéouoa oto Slaoctnua [0, +o0) Kal
o Tapouactalsl oAlko gAaxloto ywa x =0, to f(0)=0

v) Elvat:

1 1 1, 1
fx)=—]e'~lF-<e -1=—ne" -1=-—
2 2 2 2

o3, 1 3,

<e'=—ne'=—<x=In—nx=In—
2 2 2 2

8) Elval yvwoTto OTL To 6UVOAO TIHWV TG Yy =¢e” eivalto (0, + ). Etol, yia x <0 €xoups

O<e* <1, omote —1<e*—-1<0, apa 0<f(x)<1.

IXETLKA ME TO MANOOG TWV KOoWwV onueiwy, pe Tn BonBela tov oXNUATOS, SLAKPLVOUE TLG

TOPAKATW SUVOTEC MEPLMTWOELG:

% | J

-5 -4 -3 -2 -1 0 1 2

EEvmtva & EvkoAx!
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* Ava<O0, (euBeia g, ) tote n C, kot n guBeia y=a 6V EXOUV KOWVO OnHELo.
e Ava=0,toten C, kain eubeia y=0 (afovag x'x) €xouv éva pévo kowod onpeio.
e AvO<a<l, (eubseia g,) tote n C, kaLn evbeia y=a €xouv akpBwg duo kowa

onueia.

e Avax1, (suBeia g,) toTe n C, Kaln guBeia y=a éxouv €va Koo onpelo.

17. Oépa 18429 Apyitumo

H povada HETPNONG TNG £VTAONG TOU NYOU £lval to éva Watt avd TETPOYWVIKO HETPO
(1W /m?). 210 avBpwrvo auti, n eAdyiotn évtaon nov yivetatavrknmed eivan 10~ 12 w /m?2.
ot VoL LETPFCOULE TNV OTABN TNG £VTAONG EVOG X0V, XPNOLUOMOLOUKE TNV KAlpaka Decibel
(Db). To eninedo tng otdBung oe Db bivetal and tn oxéon D =10 - log (ILD) omou I, n
gAdxiotn avtlnmen évtoon KoL I n évtoon tou fxou.
o) Na Bpeite to eninedo twv Db mou mapdyeléva paxnTko agpookadog, av yvwplloupe OTL
n évtaon tou Axou tou givat 100 w/m?2.
(Movadec8)

B) Na amobeifete otL pa avénon tou smumédou atdBung omoloudnmote nyou kata 20 Db
avtlotolxet o Nxo évtaong 100 dopeg peyalutepng.

(Movabeg10)
v) To 6plo mévou tou avOpwmvou autlol Adyw évtaong nxou eival 120 Db. H €kBeon oe
fxouc mavw amno 120 Db propel va 0bnynoet os pofAfpata akonc i kwdwon. Mowa elvain
OVTLOTOLXN £VTOLCN NXOU OTO OPLO TOU TIOVOU YLA ToV AvOpwno;

(Movabdec7)

EEvmtva & EvkoAx!
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AYZH

100
10 — 12

a) Eivat D = 10 - Iog( ) =10-1log(102 - 10'2) = 10 - log(104) = 10 - 14 = 140 Db.

Iy
10— 12

B) Eiva D, — D, = 20, ondte 10 - Iog( ) ~10- Iog( "_112) = 20, dpa

10

12
log(10'21,) — 10g(10%2,) =2 & log (o2) =2 = log (2) = 2 & 2 = 102,
1

1012171 1
'QD.TE 12 = 100 * 11.

I
10 — 12

v) Exoupe 120 = 10 - log( ) =12 = log(I-10'2) & 102 = [- 102 & [ = 1 w/m?

18. Oépa 18434
O Nopog twv Bouguert-Lambert otn dwtopetpia, Aéel 6Tt n évtaon I pag aktwvoPBoliag
(nAlako dwe, aktivece X, KAL) mou sloywpsel katakopuda os éva dladavec HEGo (VEpS ALlpvwy,
Baldoang, yuall, K.A.T.) petwveTal eKBETIKA, amoppodoUpEVn Ao T0 HETO, CUVAPTHOEL TOU

AR 5rou A > 0 otaBepd

BaBouc (maxoug) h tou péoou, cupdwva pe tnouvaptnonl = I, - e~
kot Iy n apyxkn évtaaon.
a) Na eEetdoete av vmdpyel kamnowo BaBoc h oto omoio n évtaon tne aktvoBoliag va elval
Un&ev.

(Movabec 3)
B) N'vwpiloupe 6Tt yia kaBapd vepd Bakdoonc eivat A = 1,4 m™! (to m naplotdvel pétpa) kat
OTL L0l CUYKEKPLULEVN Hopdr dUTIKAG TwNC Bev uropel va uTtdpéel, Otav n évtacn Tou nALtakol
bwToC yivel pikpoTepn 1 on anod to i NG apxkng evtaonc. Na Bpeite yla MoLeg TLUEC Tou
BdBouc h cupBaivel autd. (Alvetar 6t In2 = 0,7)

(Movabecg 12)

v) e kamoto dAAo Sladavéc peao, yvwpilovpe 6tL o BaBoc 10 m n évtaon plac aktivoBoliag

MELWWVETAL OTO MO0 TNG €vitaong NG apxkng aktwoPoAiag. Na amodeite otL otnv

h
OUYKEKPLLEVN KaTdotoon wyvell =1, -2 1o,

(Movaddecg 10)

EEvmtva & EvkoAx!
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AYZH

A

a) Av uTtdpxet TéTolo BaBog, Ba éxoupe I = 0 = I, - e 4", dpa e " = 0, To omoio Sev sival

anodekto, adou sivat e* > 0, yia kabe x € R.

. . 1 § — 1 — 1 N :
B) @éAoupe va woyvel I < ZIO, apal, e ™ < ZI“ o e M < ; OTIOTE €xoupe

—dh<in(3) e -Ah<-int e hz> 0 =22, =280 = 1.

4 14m=1" 14 1,4

Apo og BaBog TOUAGXLOTOV EVOG LETPOU BEV UTIAPXEL I CUYKEKPLUEVN popdn GuTIKAG {wN.
v) o T0 OUYKEKPLUEVO PECO EXOUME OTL ywa h = 10m woxvel [ = %IO, apa I - e 104 = %IO,

‘ ; — 1 _ _n10 — _ 10 (7 -1
Etol, naipvoupe e 101:;22 lo(e?) =21oe?="21=2"m.

h
Qotel = lo-e M = I (e)" = Iy (27%0) =1, 27,

19. Oépa 18437 Apyxitumo

‘Eva and ta smPAntikétepa pvnpeia tou koopou eival n alpiba Gateway Arch otnv moAn
Saint-Louis twv H.M.A. Oswpwvtac KATAANAO cUOTNHO CUVTIETAYHEVWY, OMIWCE OTO TOPOKATW
oxnua, N mpocoyn tne apidag mpoosyyiletal amo T ypadlkn mopactacn TG cuvAPTNONG:
fx) = —192 (&30 + e~ i08) + 576,
pe f(x) = 0, omou oL aplBpot x, f (x) petpolvrat o petpa (m).
(H ypadikn mapdotaon PG TETOLAG GUVAPTNONG AEYETAL AAUCOELSNG KOUTTUAN).
a) Na amobeifete OtL To péyioto LPog OK tng agidac sival 192 m.

(Movabdec 7)

B) Na Bpeite tnv TETUNUEVN TOU ONUELOU A 0TO Omoio N KAUTUAN TEUVEL ToV BETKO nuLdgova

Ox. diverar buIn (222) = 0,96.

(Movadeg 13)
v) Av yvwpioupe OTL Ta onueia A kat B xouv aviiBeteg TeTunpéveg, va amodelfete 6TL TO
mAdtoc AB tne aidac elvatl loo pe to péyioto Loc tne OK.

(Movaobeg 5)

EEvmtva & EvkoAx!
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AYZH

a) To Udog (OK )eivai n tetaypévn tou onpelov oto onoio Tépvel Tov aéova y'y n ypadikn
napaotacn tng cuvaptnong, SnAadn o aplBuodc:

f(0) =576 —192(e® +e°) =576 —2:192 = 192 m.
B) OLTETUNUEVES TV oNpeiwv ota omoia n ypadwkn mapdotacn tng cuvaptnong f (x)

TtépveL tov afova x'x, elvatAloelg Tng e§iowong f(x) = 0, n omola wwobdvvapaypadetat:

192 (¢i0s + €700 ) = 576 & eion + ¢ 105 = 3 & eios +— = 3.

e100
, == , " 1 , . .
O<tovtageo = y, malpvoupue tnv e§lowon y + 5 = 3, n onola ypadetatiooduvapa:

y2+1=3y e y?-3y+1 =0, ue dakpivovoad = (-3)2—=4-1-1= 5, onodte

y= % > 1, adol 1o onpueio A Bploketalotov Betikd nuagova Ox, onote x > 0, apa
x L

— >0 y=e1w0 >e%=1.

100

3—5

H &A\n pitay = Tss'wm HIKPOTEPN TOU 1, Kaemc%g <le3-VJ5<2e1<45,
aAnBec.

EEvmtva & EvkoAx!
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X
Apa, e1oo0 = SH‘E, c'zpoti =In (L\G) = 0,96.
2 100 2

‘EtoL, x = 96 m, ondte A(96,0).

y) To onueio B €xeL Ba éxeL tetunuévn —96, dpa Ba eival (AB) = 96 -2 = 192 m = (0K).

EEvmtva & EvkoAx!
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20. O¢pa 18863 ApyEtumo
Alvovtal oL GUVOPTACELC:

5.2. Noy&pLbpot

o(x) =Vx, pex =0, f(x) =Vx—1, pex > 1katrg(x) :%ﬂ, ue x € R.

a) Na Bpeite Ta Kowd onueia Twv ypadkwyv mapaoTdoswy TwWV CUVAPTACEWY [ Kal g.

(Movaédec 08)

B) Zto mapakdtw oxnua divetal n ypadkn napdotacn tng cuvaptnong @.

C

-1

i. Me tn BonBew NG ypadikig mapdotacng tng cuvaptnong ¢, va oXeSLACETE TV

ypadkn napdaotaon tng cuvaptnong f.

(Movadec 02)

ii. 2to b0 CUOTNUA CUVTETOYHEVWY, VO OXESIAOETE Kol TNV ypadk mapaotaon tng

ouvaptnoncg.

v) Mg tn BorBsla tou aXAUaTog A KU omolovonmoTe dAAo TpOTo, va Bpeite To Sldotnua oto

omolo n ypadkn napdotacn tng f PplokeTal mavw anod tnv ypadikn napactaon tng g.

8) Na arodeitete 6t v/In10—1 >

EEvmtva & EvkoAx!
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AYZH
armowe{ 32160 121 [y =YETT a2
XOUH y:g(x), xeR y:xTHL '
Emopévwe mpokUTteLn e€lowon vx — 1 = xTH, x > 1, normoia toodUvapa yivetat:

=1
JWr—l=x+1=9x-1)=x2+2x+1ox2—7x+10=0
H dtakpivovoa eivard = 49 — 40 = 9 > 0 kat ot pileg tng e€lowong

749
— s

Xq,X9 = x; =2,x,=05.

, 2+1
Nax =2, elvaLy = - = 1.

. 5+1
NMax =5, elvaLty = - = 2.

EMopévwe, Ta Kowa onpeia Twv ypadlkv MapaoTAceEwV Twy cuvaptioewy f Kal g, eivatl

10 A(2,1) katto B(5,2).

B)

i. Emedn f(x) = ¢(x — 1), n ypadikn napdotacn tng cuvaptnong f mpokumnteL and pia
opwovTla PETOTOMION TNG YyPodLKAG Topdotaong tng ouvaptnong ¢ Katd pia
povada npog ta Se€id. Erot, to onpeio 0(0,0) Ba petadepBei oto onueio K(1,0).

ii.  Hypadwn mapdotaon tngouvaptnong g eivat eubeia, ondte yia Tov oxeSLoopd TG
xpewdZovrat Vo onueia tng EmAéyouue ta onueia A(2,1) kat B(5,2), ta onoia
£LVOLL KOUL TQL KOWVA ONHELQ TWV YPAPLKWY TTOPAOTACEWY TWV OUVAPTHOEWVY f Kal g.
Emopévwg, oL ypadlkéG TOAPAOTACEL TWV OCUVAPTHOEWV, oOto Blo ocuoTnua

OUVTETAYUEVWV, ElvalL oL akKOAOUBEG:

EEvmtva & EvkoAx!
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y) Ao to napamndavw oxnpa daivetat ot n ypadikn napdotacn tng [ Bpioketal mavw ano
TV ypadiki mapdotacn tng g 6tav xe(2, 5).

EvaAAaktikn — aAyeBpikr) —mpoogyyLon:

ErAUoupe tnv aviowon Vx — 1 > %1 , e x = 1.

AkoAouBwvtog ta BrApata emtAuong Tng avtiotoyng €lowong mou €ywav oTo o) EpWTNUA,

€XOUUE:

x=z1
Wr—1>x+1=9(x-1)>x2+2x+1ex2—Tx+10< 0
AdoU 0 ouvteAeoTh Tou X2 elval BeTIKOC KaLx; = 2, X, = 5, £XOUHE OTL TO TPLWVUMO Elval

apvnTIKO Otav To x Bpioketatl petafl Twv prlwv tou. Emopévwg xe(2, 5).

8) Eivaw: VInio — 1 > %@ £(In10) > g(In10).

e* T
Apkei Aoutov va amodeifoupe 6T 2 < n10 < 5 & e2 <el™0 < e’ o e?2 <10 < e°.

Mpayuatikd elvate < 3o e?2 <32 < 10kate > 2 < e > 2° > 10.

EEvmtva & EvkoAx!
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21. O¢épa 20657

JOudwva pe tov vopo Puéncg tou Nevtwva, n Bepuokpaoia 0, oe BabBuoucg Keholou, evog
QVTIKELUEVOU PELWVETAL PE TNV TIAPOSO TOU XpOvou t, o€ AemTd, oUpdwva LE TN cuvaptnon
O(t) =T + (6, —T)e¥t, énouv k pa otabepd pe k <0, 6, n apxkr Bepuokpaocia Tou
avtikewwévou, evw T eivatl n otabepn Bepuokpaocia tou mepiBarlovtoc péoa oto omoio
TonoBeteitaLTo avtikeipevo, ue 6, > T.

‘Eva avtikeipevo xeL BeppavOeiotoug 1002 C kol otn cuveXsLla adprVETALVA KPUWOEL OE EVOL
dwpatio pe otabepn Beppokpacia 30° C. N'vwpiloupe OTL 5 Aemta PETA TNV TOMOBETNOT TOU

QVTLIKELUEVOU 0TO SwuATLo, n Beppokpacia Tou avrtikelpevou ival 80° C.

a) Na amodeitste otLk = —0,0672.
(Movabec9)

. , s\/5
B) Naanodei§ete 6tL 0(t) = 30 + 70 - (;)

(Movabeg8)
v) Na Bpeite, pe mpooéyylon EKATOOTOU, Tn BEPUOKPACIA TOU AVTIKELUEVOU UETA and 1 wpa

kot 40 Asrmta.

(Movadec8)

5 5\ 10
Alvetal ot ln (;) = —0,336 (mpooeyyloTikd) K(IL(;) = 0,034.

EEvmtva & EvkoAx!
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AYZH

a) Me Bdon ta dedopéva tou PoBARUATOC EXOUHE

0, = 100°C, T = 30°C, evey 6(5) = 80°C.

Apa 80° = 30° + (100° — 30°)e’*, onote % = 20 =2,
. . 5
Etol, Ba €xouvpe 5k = In (;)
Tehwd, k = === = —0,0672.
/
B) 210 TPONYOUHEVO epwTnua Borkape ot ek = 2 dpa (%) = 2 onote ef = (2 3
7 7 7

1,1t ‘
Apa 8(t) =30 + (100 — 30)(e¥)t =30 + 70 - |(§) /5] =30+ 70" (5) s

7
, skt/ skyt/ s
EvoMaxtikd, 0(t) = 30 + (100 —30)e” /5 = 30 + 70 - (%K) 75 =30 + 70 - (2) °.

5\ 20 5\ 1072
V) ZNTépE Tov aptBpo 8(100) = 30 + 70 - (;) =30+70- [(;) ] = 30 + 70 - (0,034)?

=30+70-0,001156 = 30 + 0,08092 = 30,08°C .

22. Oépa 20669 ApyEtumo

a) Aivetan n ouvéptnon f(x)=vx*+1—x pe nedio oplopod o R.

i. Na anodeifete 61 Vx* +1—x>0, yia kaBe x €(—,0).

(Movabec 03)
ii. Na Bpeite ta dlaotripata ota omnoia n ypadikn napdotacn tng f Ppiloketal mavw ano

Tov afova x'x .

(Movabec 09)

EEvmtva & EvkoAx!
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B) Aivetaw n cuvaptnon g(x) :In(\/x2 +1+ x) , ke edio oplopol o R .

i. Noanobeigete 6t g(—x)+g(x) =0,y kdbe xeR .

(Movabeg 09)
ii. Noa amobeifete dtL n ypadikr) mapdotacn Tng CUVAPTNONG g EXEL KEVTPO CUHMETPLAG
™mv apxn Twv afovwy O.

(Movabecg 04)

AYZH
a)
i. Ta xe(—»,0) eivar —x >0 kat Vx* +1>0, ondte Vx* +1—x>0.

ii. o vapBpolpe talntolpeva Slaothnpota apkel va emMAUCOULE TNV f(x):»O pe xeR

e A6 10 epwtnpa (i) yvwpllovpe OTL yia KaBe xe(—OO,O) LoxUeL

VX’ +1-x>0¢ f(x)>0.

o AKOuN, yla kaBe x €[0,+0) eiva:

NXP+1l-x>0Ux +1>x
2
<:>(\/x2+1) >x°
2 2
S x +1>x
<> 1>0, nmou LoyUEL.

TeAwkd, n ypadikr) mapdotacn tng ocuvaptnong f Bploketal mavw amo tov dfova

x'x,yakabe xeR.

EEvmtva & EvkoAx!
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B tpomnog
Mo kKaBe xeR  eival VX +1>Vx’ =x +1>

VX 41> x|z x>V +1>x =>4 +1-x>0= f(x)>0.

OLWG ‘x‘ =X, dapa

Apa n ypadkn mapdotaon tThe cuvaptnong f Bploketal mavw amo tov dfova x'x , yLa

KAOe xeR.

B) Eivat g(x)zln(xjx2 +1+x), He xeR .

i. TMoakdbe xeR elval:

g(-x)+g(x) :In(m x)+|n NE x) +1- )
In (m X (ﬁﬂ())

(
|n((m X J
(x*

=In(x*>+1—x° )
=In1=0
ii. Nokabe xeR eival
[ —x R kal

e amd TO TIPONYOUHEVO  UMOSPWINMO  LOXUEL  OTl
g9(-x)+9(x)=0<g(-x)=-g(x).
Apa n ouvaPTNON g ELVOL TIEPLTTA KAl EXEL KEVTPO CUMHETPLOC TNV apXn TwV agdovwv

0.

EEvmtva & EvkoAx!
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23. O¢pa 20845 ApyEtumo
Aivetal n ouvaptnon f, pe f(x) = e, k = 0.
a) Na anobeigete ot (1) — f(0) = f(0) — f(—1). Ndéte LWoxVeL n wWdTNTQ;
(Movabec 08)

B) Na amobeitete otLav k > 0, n f elvat yvnoilwg avgouoa oto nedio oplopou tne.
(Movabec 07)

v)
i.  Na Bpeite yia moleg Tipég Tou x Ve e2* > 2e”,
(Movabeg 05)
ii.  XpNOWOMOoWWVTOG TO MOPAKATW OXAMA, va avilotolxioete TG €y, €, UE TG YpADLKES
MAPAOTACELS TwV ouvaptioswy @(x) = 2e* kat k(x) = e?*.

MoLeg €lval OL CUVTETAYUEVEG TOU KOWVOU TOUG ONUEioU A;

(Movadec 05)
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AYZH
a) Elvad:

F)=fO0)=f0)—f(-1) e —121-e* e -121-—o

> v
el —e¥ > e — 1 o e? -2+ 120 (e —1)? = 0, n onoia oxVeL mavta.

H wotnta wyve, étave* —1 =0 e =1k = 0.

B) H cuvaptnon f €xeL mebio oplopol to R.
1°° tpdmoc:
eXt
Adol Kk > 0= e > 1 kaL n ocuvdptnon ypddetal f(x) = e™ = (e*)*. Emopévwe, n f

eivat yvnoiwg avéovoa oto R.

2° tpdnoc;

Eotw k > 0 katxy, X, € R pe x; < x5.

e*?

Tote Kk-x; < K-x;, = et <e¥2 = f(x;) < f(x;). Emopévwe, n [ eivar yvnoiwg

avgovoa oto R.

V)

i. Elvat

X

et >0
e >2ef e —2e">0ef(e"-2)> 0= e*-2>0&

eX*>2es e > e o x> n2.

EEvmtva & EvkoAx!

YoAwpov 29 ABrva tnA: 210 38 22 157 info@arnos.gr www.arnos.gr




' APNOL 5.2. Noy&pLbpot

ii. Toonueio TopAg Twy 6UO KAPTUAWY TTPOKUTITEL aTto TNV eMilvon tng e§iowong
et#0
e =2ef @ e —2e¥=0ef(e*-2)=0cc= " -2=0
e*=2oe*=em o x =2

kat@(In2) =22 =2-2=4

Enopévwe, To onpeio topng twv U0 kapmuAwv eivat to A(In2, 4).

And Tnv woduvapia e?* > 2e* & x > In2, mpokOntel 6TL N kKaumvAn C; eival n
ypadkn mapdotaon ¢ cuvdptnong k(x) = e?*, evw n C, amewovilel ypadikd tn

ouvdptnon @(x) = 2e*.

24. O€pa 20847 ApyEtumo

Av [ eival n évtaon tou fxou (oe W /m? - Watt ava Tetpaywvikd pétpo), TOTE N avtiotown
nxootdBun D (o€ vteownél) divetal and tov tuno:

D =10 -log(10'2 -1)

2TOV MAPOKATW Tiivaka GpoivovTal KAToL XApaKTNPLOTIKA apadeilypata nxootadung.

Opio akong 0 vreowuméA ‘
Opoopa GUAAWV 10 vreowpuméA
Tuvnong Y ibupocg 20 vreouméld
ABo6puBo autokivnto 50 vreawuméA
ZuvnOng ophia 65 vreouméd
KukAodoplakn kivnon 80 vreowuméd

Agpoouprmnieotnc (Ko urpeoep)

. . 90 vreowuméd
og anootaon 3 HETpWV

Op1o novou 120 vreowuméA

AepuwBolpevo 140 vreowumed
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o) Na Bpelte tnv €viaon Tou rxouv mou dnuoupyel to Bpolopa Twv GUAAwY.
(Movabeg 08)

. . ' . i 2 . .
B) Av n évtaon tou Axou ot pia pok cuvauAia sivat 1 W/m® va eAéyéete av n nyootabun
otnv onoia eKTIBETOL TO KOWO ayyileL TO OPLO TOU TTOVOU.

(Movabdec 07)

v) Av SUTAQOLAOOUE TNV EVTOLON TOU EVIOXUTH £VOC OTEPE0dWVIKOU OUCTHUATOC, TOTE val
umoAoyioete mooa vteoluneA Ba auénbel n otaBun tou e€epyxouevou nyou. (Aivetat otL

log2 = 0,3).
(Movabec 10)
AYZH
a) Amo tov niivaka ¢aivetatott D = 10. Apa EXoupE:
10 =10 -log(10*2-1) ©log(10?-1) =1 <1021 =101 = el=10"1

1012
Emopévwe, n évraon tou fxou mou dnuwoupyel to Bpdiopa twv pUAwy ival 10~ W /m?2.
B) AdoL I =1, €xoupse:

D = 10 -log(10*2 -1) =10 -log(10'?) = 10- 12-log10 = 120 -1 =120
Emopévwg, n nxootdBun eivat 120 vreowumnéA, dnAadn ayyilel To 6pLo Tou movou.

y) Av I eivat n apxwkn €vtaon tou Axou, tote D = 10 -log(101? - I) eival n avtiotoyn
nxootadun kal yia tnv D’ éxoupe:

D’ =10 -log(10'2-2 1) = 10 [log(2 - 10'2 - )] = 10 - [log 2 + log (1012 - )] =
= 10-log2 + 10 - log(10'2-1) = 10-03+D =3+ D

Enopévwg, n évtaon tou fxou Ba av§nbel katd 3 vteoumneA.
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