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©ETIKO

Ayanntr/ € unoynagla/e,

To OETIKO ®povtiotiplo, Siavioviag akOpn pid Xpovid OUVIOVIOUEVWV
Npoonadelwv Kat ENTUXNHEVWY anoTEAECUATWY 0TO PPOVIIOTNPLAKO XWPO Kal
anguBuvlpevo Ox1 pévo otoug pabntég tou, aAAd kalr oto oUvoAo twv
unoyneiwv, Npoo@épel pia véa nAouota oelpd ekb6oewv — BIBAiwv.

Ektég and tnv nAnpn & oAokAnpwpévn oelpd e0WTEPIKWY EKOOTEWV, OL OMOIEG
avavewvovtal S1apkwg, 1o Ppovtiothpld pag we pia NOAUTIHN CUVEISPOPA oToV
aywva 6Awv twv unoyngiwv yia tig e€etdoelg tou Aukeiou, enpeAnBnke ta
e€ng:

‘Exkdoon tunoAoyiou — BiBAiou cUppwva pe th véa UAn pe tinoug, Pactkég
évvoleg Kal peBodoAoyia yia 6Aa ta pabnpata tou Aukeiou.

‘Exboon BiBAiou: «[poetolpacteite yia tn I Aukeiou» pe anapaitnteg yVwoelg
Kal enavaAnntikéC aoknoelg anod tnv A’ kat B Aukeiou.

‘Ekdoon véou tépou pe Alaywviopata NMpoagopoiwong yia 6Aa ta MaveAAadikwg
e€etaldpeva pabnpata Octikwy, latpikwv & OKOVOUIKWY Znoudwv.

Enion¢ oag unevBupiloupe TG NOAAEG Kkal TAKTIKEG €KOOOEI Twv 35
teAevtaiwv €twv, nou SwavepnBnkav Swpedv oe nAnBog pabntwv kat
ouvadéApwv kabnyntwy, o€ neploodtepa and 800.000 avtituna, kKaBwg Kat t
dapkn napouocia tou, pe NoAU xphotpa npotevépeva Beparta, oe ouvepyaoia pe
6Ao to pdopa tou npepnaotou Tunou: «EAeuBepotunia» (1992), «MeanpBpivix
(1992), <«EBvog» (1994), «Anoyeupativi» (1994), «KaBnpepivit» (1994),
«Abdéopeutog Tunog» (1996), «EAeuBepotunia» (1996), «EAeuBepotuniar
(1997), «EAeuBepotunia» (1999), «EAeuBepotunia» (2000), «EAeuBepotuniax
(2001), «<EA€UBepOG TUNOG» (2007-2008).

EninpooBétwg, aflonowivtag tnh olyxpovn texvoloyia npoo@époupe €8IKN
ékdoon oe CD-ROM, pe nAnpogopieg yia to NEO AYKEIO, nAouolio eknatdeutikod
UAIKG yia éAoug toug unoyneioug & toug ocuvadéA@oug kabnyntég otov
totétond pag:

www.thetiko.gr

Ekeil Ba Bpeite:

=  OAA TA OEMATA TQN MNMANEAAHNIQN EZETAZEQN 2000-2022 ME TIX
AYZEIZ - AMANTHZEIX TOYZ

= AIATQNIZMATA MPOXOMOIQXHL (38° Tépog) LYM®QONA ME TH NEA
YAH

= EKMAIAEYTIKA NEA

= EMATTEAMATIKEX AIEZOAOYYZ, «kdavovtag «kAlk» otov OAHIO
YTAAIOAPOMIAL
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AeuBbuvon Xnoudwv
POYTHZ KQONXTANTINOX
OIKONOMOINOYAOXZ ANAXTAXIOX

& MAnpogopieg:
210 3824659
210 3830085
2102114118
2102113353

“B HAektpovikn AlelBuvon:
www.thetiko.gr

Ktiplo 1° & Mpappateia:
Kéaviyyog 12, MA. Kaviyyog, 4°¢ 6po@og
Ktiplo 2° & Mpappateia:
Ayiag AaUpag 97, A. MNathoia (otaBuég HXAM)
Ktiplo 3° & Mpappateia:
Ayiag AaUpag 95, A. MNathoia (otaBudég HXAM)

[papparteia: Zenndrou Katepiva
KapdpneAa XpUoa
Mnapnéta EAévn
Poutn ApaAia

To ppovtiotnplo «OETIKO» ekdidel kdBe xpdvo nAnpn oeipd BiAiwv kal
ppovuoTnplakwyv BonBnpdtwy €10l wote va undpxel andéAutn kAAugn
TwV pHabntwv tou, 60ov aPopd oto NAPeXOHEVO EKNALOEUTIKO UALKO.
MNa tnv kaAutepn e€unnpétnon autou tou okonou, ota Ppoviiotnpla
Aetrtoupyei tunpa DTP (Desktop Publishing), oto onoio pe th xphon twv
NAéov OUYXPOVWV NAEKTPOVIKWY UMOAOYIOTWV KAl MNEPLPEPEIAKWDV
povadwy, yivetal n enpéAela tg napouciaong OAwv twv ekddoEwWV Kal
TwV evtUnwv Hag.
MNa ug ekdodoelg ouvepydlovial 6Aol ot kaBnyntég tou Ppovrtiotnpiou
«OETIKO».

ETZ] KATA®EPNOYME NA EKMHAENIXOYME

TON TTAPAIONTA «TYXH» ZTIZ EZETAZEIL !
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EpaAtnplo Entuxiag

To «OETIKO»:

OPFANQNEI ta npoypdppatd tou €tol, wote va kaAuntouv 6Aa ta
pHabnpata oe aplBpd wpwv, va eival enapkn yla v egnédwon tng
e€etaotéag UANG Kal anoAUtwg NPooappoopéva oto oXoAlké npdypappa
TWV pHabntwv.

KANEI EMANAAHWEIL og nponyoUpeveG anapaitnteg yVWOoELG, WOTE va
KaAu@Bouv niBavd keva.

EKAIAEI ZYTTPAMMATA, pe nAnBog epwthocwy, wote kabe 161alouoa
nepintwon va kaAunTetal kal N npostolacia twv unoPneiwv va yivetal
oUp@wva Pe To nvelpa Kat To eninedo twv e€eTacewy.

EXElI EMIXTHMONIKA KAl NAIAAFQrirA KATAPTIXIMENOYZXZ
KAOHIMHTEX - YNEPIATEZL, nou evhpepwvovtal S1apKwg OXETIKA E TO
YVWOTIKO TOUG QVTIKEIHEVO.

MPOrPAMMATIZEI EZETALTIKEL AIAAIKAZIEL:
Test gunédwong tng UANG Kal 3wpa Slaywviopata npooopoiwong o€
eninedo naveAAadikwv e€etdocwv.

EAEIMXEI ouvexwg tnv gpyatikdtnta Kat anodotikotnta Twv pabntwy Kat
EVNPUEPWVEL £YKaLPA TOUG YOVEIG.

OPTANQNEI TOYZ MAGHTEZ XE OMOIOIENH TMHMATA £tol wote n
d1baokaAia va anodidel ta péylota oe kaBe pabnth.

KAAYTTEI EAAEIWEIZ TON MAGHTQON pe emnAéov wpeg didaokaAiag.

ENHMEPQNEI toug pabntég, yia tug enayyeApatkeg 6ie€ddoug kat
BOHOAEI otn owoth cupgnAnpwon Tou pnxavoypag@ikou Toug.

OPFANQNEI ZEMINAPIA ywa tnv aflonoinon tou xpdvou Kai tov
anoteAeopatikd Tpdéno peAETNG.

Xto «OETIKO», pe aioBnpa €uBlvng npoo@époupe dAokva OTOuG

unoyn@ioug éva anoteAeopatikd €pyo péylotng Ponbeiag €dw kat 35
xpovia kKal Bplokopaocte nia otnv euxdplotn B€on va dlaniotwVvoupe tnv
avayvwpion and xiAlhdeg nponyoUpevoug pabntéG pag Kal Twpivoug
entotnpoveg aAAd kat and a&léAoyoug ouvadéAgou.
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OETIKO
MAOHMATIKA MNMPOXANATOAIZMOY

1° AIATQNIZMA NMPOXOMOIOXIHX
ENAEIKTIKEXZ ANTANTHZEIX
I

A. Otwpia
B. Otwpia

r.
i—>Xwotd,

il —>Ad6og (npgnetn f(x) va eivar yvnoiwg atgouoa),
iii—>Aa6og, nx. av f'(x)=x*-(x-1), xe(-11) woxver f (0)=0
aAAd n f'(x) dev aAAaZer npdonpio ekatépwBev tou X, =0,

iv—>Adboc,
v— N\dbog,

yiati —{(f ()] —O)—jxf'(x)dx} =—f@)+ ffxf’(x)dx

©EMA 2° “

a) Eotw x1,x2 € Ag pe x4 < X, (1). Tote:

e*:yvnoiwg avéovoa _ _ _ _
X —2<xp—2 > X172 < e¥272 = 3eM172 < 3e¥172(2)

MpooBetoupe katd péAn Tl (1) kat (2) Kat EXoupe:

M+@)=x+3eX7 2 <x, +3e 2= g(x,) <g(x,) kat n g eival
yvnoiwg av€ouoa kat apa “1-17.

vTob.
Bfax=2=—g(2)=2+3-e?223g(2)=5(1)
Eniong yia x = 2 1 oOvBeon yivetau

€))
g(f(2)) =8-3e*2=g(f(2)) = 5=g(f(2)) = g(2)
Kot a@ov g eivar "1 — 1"elvar f(2) = 2.
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Y) ©a b¢ei§oupe apxikd ét n eival “1-1".
‘Eotw x1,X2 € Af pe
vTo0
f(x,) = f(x;) = g(f(x,)) = g(f(x;)) =8 —3e*172 = 8 — 3e¥X272 = eX172
— ex2—2 =

=X, —2 =X, —2=>X; =X, kautn fetvar “1-1".
Eivat

FECIX] — 3) + X — 1) = f(e* + 1) oo £(|x] — 3) = 2 = f(|x| — 3) =

fi1—1
=f2)=|x|-3=2=>|x|=5=>x=F5

©EMA 3° “

A. ‘Eotw 6un f(x) éxet 600 toudxiotov pileg p, <p, oto (a,p).
Oa oxvet f(p,)=f(p,)=0 xat f(x) napaywyiown oto [p,,p,].
Apa ané to Becdpnpa Rolle Ba undpxer &e(p,,p,) wote f (£)=0 Atoro,

ot f (x)#=0 (unéBeon) yia kaBe X & (a,B).

B.

i) H epantopévn (g) tng C, oto A(p,0) eivat:

€): y=f(p)=f(p)-(x=p) 1 y=F(p)-(x~p).

Oewpoupe To cuoTnpa:

y=f(x) }@ y="F(x)

y=t(p)-(x=p))  f(x)=F(p)(x-p) D

Ot AUoeig tng (1) oto [a,B] eival ol TETUNpéveg Twv Kovwv onpeiwv tng C,
pe tnv (€). Mia AUon gival npopavwgn X =p.

‘Eotw 6T undpxel kal GAAN AUon X=p pE p <p.

Oewpoupe tn ouvaptnon ¢(x)=f(x)—f (p)-(x—p) pe x e [p',p].

Eivar ¢(x) napaywyioyn oto (p',p), OUVEXAG OTO [p',p] Kal 1OXUEL
o(p)=0(p)=0.

Apa ané Bewpnpa Rolle undpxet A e (p',p) wote ¢ (1) =0.
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Eivat ¢ (x)=1f (x)—1f (p).

Apa ¢ (A)=0=1 (A)—f(p)=0<f (L)=f(p) kat enadn f (x) eivar
‘1-1" Ba 1oxveL L =p, Atono.

‘Opota av p < p . Apa to A(p,0) eivat povadiko.

ii) MNa ™ ouvdptnon f(x) éxoupe:
f(x) ouvexng ota [a,p] kat [p,B] kat napaywyiown ota (a,p), (p,B) agou
f(x) napaywyiowpn oto [a,B]. Apa and Bedpnua péong TG Ba oxGouv:

f(p)—f(o) _ f(a)

Ynapxet & €(a,p): (&)=

p—a p—a

Ynapxet &, €(p,B): f'(éz)zf(Bgii(p) = E(_Bg pe f(a),f(B)eR" apov
f (x) =0 yia kabe x e[o,B].
Apa eivat:

1 p—a 1 B-p

= 2 =~ _=PP 3
e w7 e i)

, .\ 1 1 _ p-a B—p=
Ano (2) (3):>]c (&1)+f'(2’;2) f((x +f(B

Cotuns ||
A.

i. Eneidn n f eival napaywyiown oto (O, +oo) Kat napouotadel akpdtato
yia x =1, ané to Bewpnpa Fermat Ba oxvet f (1)=0 (1).

Eivar x-f (x) =f (X)+x’e* < x-f (x)-f(x)=x*-" <
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=Xx-e* @(MJ =xe*+ef-e* <
X

X X

@(— :(x—l)ex+ex(x—1)'@[mj:[(x—l)exj@

@@:(x—l)-exjtc (2).
0

. @
Ma x =1 éxoupe (unob.) l/f/(Ijzf(l)+13-el:>f (1)=-e.

0

'ApCl la X =1 n oxéon (2) yiveta: —= = e'rc=>-e=c

Apa (6x-2):LXX)=(x—1)eX—e<:>f(x):(x2—x)ex—x-e

ii. H e§iowon f (x)=0 éxet npogavn pia x =1 (oxéon (1)).
‘Eotw 6t éxel kat AAAn pida p>1.

Tote f (1)=f (p)=0 eivau
f'(x)=(2x-1)-¢* +(x* —x)-e* —e=e*-(x* +x-1)-e

H f'(x) eival ouvexig oto [1,p] wg NPAEEIG ouVEXGY CUVAPTATEWV Kal
napaywyion oto (1,p) yia tov ilo Adyo pe
f(x)=¢" -(x2 +x—1)+eX (2x+1)=¢” -(x2 +3x).

Eniong f (1)=f (p) kat and to Bewpnua Rolle 6a undpxet &e(1,p)
wote f(&)=0 — ATOMNO, 16t n e§iowon f (x)=0 éxel pideg x=0
kat X=-3 nou dev avikouv oto nedio opiopol g f'(X), agou
A; =(0,+0).

Opolaav 0<p<l.
Apa n pida x =1 tng e§iowong f'(x)=0 eivar povadikn.
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B. Eneidn n f(x) eivar yvnoiwg ad§ouca oto [0,A] Ba eivar ‘1 - 1’ kat
ENOPEVWG AVTIOTPEPETAL

‘Eow f7(x)=n, onéte x=f(n) kar dx=f"(n)dn

Av x=0 téte n, =f(0)=0, &6t
f(0)=0=f"(f(0))=f"(0)=0=f"(0)

Av x =) téte n, =f (1) =4, i16u f(h)=21

Apa:

onf‘l(x)dx :_[;n ' (n)dn =[n-f (n)]z —J':(n)' f(n)n =
=(A-£(%)~0-£(0))~ [ £ (n)dn =
=(Ah=0)~ [ £ (x)dx =22~ [f (x)dx

Apa J':f’l(x)dx+'f:f (x)dx =2 < 'f:[f’l(x)+f(x)]dx =)

EmpéAeia: Makpidng HAlag

2° AIArQONIZMA NMPOXOMOINZHZ

ENAEIKTIKEZ ANTANTHZEIZ

©EMA 1° “

A. Bewplia
B. ©twpia

r.

a) N&Bog. (npénet va eival kat Guvexng),

B) Xwotd. (Eivar pndév),

Y) AdBog (pnopel va eivar kat 6ikAadn kat pe toug dUo tUNoug),
6) NdBog, npénel eniong va aAAAdel n kuptotnta ekatépwhev tou X,

€) Xwoto.
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Connz |

A. AouAeUoupe oto diaotnpa [a,f(a)], (xwpig BAGBN TnG yevikdtntag Bewpw
ot a < f(a) katepappdéloupe to Bewpnpa Bolzano.

Oewpw TNV cuvdptnon g pe tuno g(x)=f(x)-x n onoia eival ouvexng oto

[a, f(a)] wg dlapopd cuvexwY oUVAPTACEWV.

Kat g(a)=f(a)-a g(f(a))=f(f(a))-f(a) dpwg f(f(a))=a ondte éxw :

g(@g(f(a)= —(f(a)-a)* <O

= AvioxUel n 1odtnta g(a)g(f(a))=0 kal n g éxel pida to a n to f(a) bnAadn
n f(x)=x éxel pia.

» Avg(a).g(f(a)) < 01tdte and Bewpnpa Bolzano undpxel touAdxiotov éva
€ nou avnkel oto (a,f(a)) tétolo wote g(§)=0 & f(§)=€ . Enopévwg n
e€lowon f(x)=x éxel pia touAdxiotov npaypatikn pida.

B.
a) Eival f'(x)=e*+3x*>0 yia kdBe xeR.

Apa f(x) elval yvnolwg av€ouoa kat eENopévws avtioTpéPeTal.

] ° . X . ) lim x-Inpux|
B) YnoAoyiQoupe apxikd to limnux|” =lime"™ =lime*"™ = x>0 (1)
Xx—0 Xx—0 Xx—0
1
|n |nux| D.L.H nux +OLVVX
Eivat limx-Innux|=lim—— = lIim——— =
x—0 |nu | x—0 1 Xx—0 1
X x2
2 2
. X°-ouvx DLH  Ix.cuvX—X 0
=—lim—— = —Ilim M _Y o
x—0 NUX x—0 OLUVX 1

Apa (1) |irrg|nux|x =e’=1.

A
Efvat f’l(e—x)glf:f(f’l(e—x))sf(1):E—x§;a[+13+1:>

[11]
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©EMA 3° “

A.’Exoupe TI(t) =2x(t)+2y(t) kat

IT'(t)=2x'(t)+2y'(t)=8e*" -2= '
X'(t)+y'(t)=4e*-1= ¥(©
(x(t)+y(t))’ :(Ze2t —t)' A x(0) B

x(t)+y(t)=2e*-t+c, ceR.

MNa t=0 eivac:
x(0)+y(0)=2-e*°-0+c=7+1=2+c=>c=6
Apa:
x(t)+y(t)=2e*-t+6
x(t)-y(t)=6-3t
Ondte e —2t+6+y(t)=2e* —t+6=y(t)=e* +t

}zz-x(t):ZeZt—4t+12:>x(t):e2t—2t+6, t>0

B.’Exoupe E(t)=x(t)-y(t)=(e* -2t +6)-(e* +t)=
E'(t)=(e* —2t+6)' (e +t)+(e* —2t+6)-(e* +t)' =
E'(t)=(2e" -2)-(e” +t)+(e* —2t+6)-(2e™ +1)

‘E0Tw to N XpoVIKN ottypn nou to opBoywvio yivetal tetpdywvo.
Oa eivat téte: X(t))=y(t,) < 6-3t, =0 < t, =2sec

Etor E'(2)=(2e"-2)-(e" +2)+(e*~4+6)-(2e" +1)=4e® + 7e* —2m* / sec

[Eotw FAA = 9(t) tote eival
X'(t)-y(t)—x(t)-y'(t)

X(t) 1 g
y0 " oovia(n L= V)

£

epd(t) =

Otavt =t, =2 eivat (t,) =45° = cvvy(t,) =

[12]
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kat X(t,)=y(ty) \ -
Apa:

1 .19,(,[)=y(t0)-(x’(t0)—y’(to)):> y(O) [6(0

[ﬁf | o A x® B
2

e et

I(t)= 2-(e4+1) _2-(e4+2) rad /sec

e ||

A1. Av h(x)= Flx )tOtEf( x)=x-h(x)
£(0) = (x) ~lim(x-h(x)) ~O(L+F (0)) =0
£(0 )_mf(x)z 10 'XLTJTX):“f(O):i

H eSiowon tng epantopévng eivat: y—F(0)=f'(0)(x-0) <y =X

A2.

f ’ 0,1
ovvexng oto [0,1] am6 O.M.T. vrapyet & €(0,1) dote
f mopaywyicym oto (0’1)

f(1)-f (0
(&)= p(g)=r(1)-1(0)
kat ané v ii) f/(0)<f' (&) pe 0<& (1)
Eneién " ouvexng wg napaywyiopn kat f”(x);éO yla KdBe xeR.

‘Enetat 6t n " Siatnpei otabepéd npéonpo oto R.

Av f(x)<0 oto R énetat f/ yvnoiwg @bivouoa: dtono and (1),

apa f”(x)>0 oto R onére f kuptn.
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A3. g(x)=F(x)—x

g (x)=1"(x)-1

9" (x)=f"(x)>0 oto R.

Apan g’ eival yvnoiwg av€ouoa oto R kat
g’(O):f'(o)_lzLimw_lzm@_lzm(o)_l:f(o):o,

onote:
g/ yvnoing avovoa

Max<0 = ¢ (x)<g'(0)=0 < |0 0

! ywoio avéovoa / o
Ma x>0 = g'(x)>g'(0)=0 & (x) o

= limIE g g(x) X /

>0 X 0.E.
w= Eivat g(0)=f(0)-0=0
= g(x)>0 yiakdBe x#0:

g yvmoing ebivovco
Adtiyia x<0 = g(x)>g(0)=0,
g yvnoing adéovca

ya x>0 = g(x)>g(0)=

Onote IimL =+00,
x—0 g(x)

Fror lim—M _jim| XL |
anX.g(X) X—0 X g(x)

A4. Na kaBe x€[0,2], g(x)>0<f(x)-x>0, dpa:
joz(f( X)— )dx>0<:>j dx>j xdx <

[ (x dx{ }@j X)dx > 2

EmpéAeia: Makpidng HAlag

[14]
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3° AIATQONIZMA NMPOXOMOINZHX
ENAEIKTIKEX ANTANTHZEIZ
I

A. Otwpia

B.
a) Oewpia
B) Ocwpia

a) Zwoto

B) AdBoc (1oxver [ f(x)dx>0)

y) AdBog (1oxdet lim GDV;: -1 0)

6) Ywotd
€) NaBog (Eivalr ouvexng oe 6Ao to nedio oplopol TNg).

©EMA 2° “

a) ‘Eotw 6T undpxouv X;,X, € R pe X, <X, T€T0l0 WOTE

f(x, )=f(x,) (1)

Tote: f3(x,)>f%(x,) (2) kat pe npdoBeon katd péAn twv (1) kat (2)
EXOUpE:

f3(x, )+ (%) >3 (x,)+f(X,) ©e*-2>e2-2 <X, >X,- drono .

Apa f(x,) <f(x,) xat n f €ivar yvnoiwg av&ouoa oto R.

£2(x)+1>0
B PP+ =e -2 fX[FPK+1]=-2 <
e -2
f(X) = —0——.
) f2(x)+1
e* —

Apa f(x)=0 =0 e =2 x=1In2

pa f(x) & 200 11 & &

[15]
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X

Eivat f(x)>0 < 26)_—2>O & e°>2<x>In2 kat  avtiotoixa
f°(x)+1

f(X) <0<=x<In2

y) Eivat f yvnoiwg atfouoca oto R dpa “1-1”7 kat avuotpégetal.
Exoupe: f(X) =y oyl +y=e -2 =y +y+2=(y+1) (Y’ -y+2) (1)
Enedn e >0 yia kdBe xeR eivar  (Yy+D(y’-y+2)>0 pe
Yy’ —y+2>0 ,apol A<O0, éxoupe y+1>0<y>-1

H oxéon (1) yivetal x=In(y’ +y+2) < fH(y) =In(y* +y+2), y>-1 4pa
fH(x)=In(x®+x+2),x>-1

8) Enadh n oxéon f3(x)+f(x)=e*—2 woxVel yia kébe XxeR,
avukabotwvtag émou x to f(x) npokuntet: f3(F(x))+f(f(x)=e' ™ -2.
Téte n efiowon yiveta: F2F(X)+f(f(X)+1=0 < e -2+1=0 <

fi1-1
¥ =1f(x)=0 < f(x)=f(In2) ©x=1In2

©EMA 3° “

i. Eivar f(x)=30x"+2px kat f'(x)=60ax+2p.
Mava eivarto A(L,2) onpeio kapnng g C, npénet f(1)=2, f'(1)=0
katn f (X) va aAAG€er npdonpo ekatépwbev tou X, =1.
f(1)=2| o 1P+B-12=2] oa+p=2
,, = =
f(1)=0] 6a-1+2B=0 3a+p=0

Ma a=-1 kat B=3 eivar f'(x)=—6x+6.Apayia a=-1 kat =3 n

}:Nx:—l, B=3.

C; napouctdlet kapnh oto A(L2).

ii. Na a=-1, p=3 &xoupe 0 |—c 0 2 +o0
f(X):—Xs-l-?)X2 Kal f(x) + + 0 —

[16]
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f (x)=-3x"+6x=-3x-(x-2)f (x)=0=-3x(x-2)=0=>x=0 1
X=2.

iii. Apa n f(x) napouctadet tonikd eAdxioto yia X =0 kat Tonikd péyioto
yia Xx=2.

iv. Eival :I:f (x)dx —J';f (x)dx = jlo(—x3 +3x2)dx —joz(—x3 +3x2)dx -

4 0 4 2
0 GV B RN :[0+0+£—1j—(—4+8+0—0)=
4 ) 4 0 4

v. H f(x)eivar yvnoiwg @bivousa ato (—o0,0), yvnoiwg avgouoa oto
(0,2) kat yvnoiwg ¢bivouca ato (2,+w0).
Mapouotadel tonikd eAdxioto yia X =0 nou eival f(O) =0 kat tonko
péytloto yia x =2 nou eivat f(2)=4.
Apa yia p>4 N p<0 n euBeia (g): y=p tépver tnv C; o€ éva povo

onpeio agou n f(x) glval ouvexng oto R wG NOAUWVUPIKA.

Cotuns ||

a. H ouvaptnon

£(x)
g(x)
napaywyloipwyv, onéte n  oxéon (1) 0obVvapa  ypdeetat:
F(x)e() = (e () _F() g

2 ' :

g’ (x) g'(x)

Ané tn oxéon (2) npokUntet 6Tt g(x)# 0 yia kGBe x € (0,+00), ondte:

elvat napaywyiown oto (0,+%) w¢ nnAiko

<:>g() = —Ll:Xlﬁ— ! =X+cC
e0r e it = - e

[17]
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i 1
Nna x=1 (kat agpou g(l):—l): ——1=1+c1:>1=1+c1:>c1=0
g

Apa: ——— =x o o(x)=—— , xe(0,+0) (4)
X

1
g(x)
H oxéon (3) Adyw twv oxéocwv (2) kat (4) ypagetat:

F()ax)-F (e () = () = £ () - - Le(e) = ()=

X

14—
X

:>(1+§)f'(x):—%f(x):(l+ijf'(x):(l+ij’f(x): (f(xl)j —0=

= fx) =c2:>f(x)=c2(l+§j,XE(O,+OO)

1
Ma x=1 (katapov f(1)=2) eivac f(2)=c2(1+1j<:>2=2c2<:>cz=1

Apa £(x) =142, xe(0,4).
X

. 210 Sidotnpa [1,2] 1oxvet: f(x)—g(x :1+l— 1 :1+E>O, onote
B H g

X X X

10 {ntoupevo epPadiv eiva :

E= J.lz|f(x)—g(x)|dx = If(f(x)—g(x))dx = J.lz(l + %jdx = [X + 21nx]12 =1+2In2 .

X

Y. Na kGbe x e (0,+00) eivat: f(x)=1+ L ka g(x)= L onére o {ntolpevo
X X

opto Aappavel tn popoen:

[18]
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. ) . . .
lim (l + —) kat  enewdn  yia  kdBe  xe(0,+)  eival
X—>+00 X

* h{nlj xln(1+ ) , , ,
1+—| =e > ¥ =e * ¥, apkel va unoAoyicoupe TO  OplO
X

lim Xh’l(1+lj .
X—>+00 X

Eivar:

Vot D (1+1j g 1+1 TN
lim (xln(l +—j] = lim — 1 = lim —*——
X—>+0 X x—>+00 1

DLH x—+00 X—>+00 1
T2
X X

ondte lim (1+ljx = Alim eh{l%)x = lim exm( J =e lg?w[xm[l{ﬂ =e' =¢

6. MNa kabe x e(0,+x) eival f'(x) = (1 +l) = —iz kat g'(x)= iz onote:

X X X
f'(x)-1=—(g'(x)+1) = —é —1#0 kat n SoBeioa e§iowon oto Sidotnya

[1,¢] €ival 1008Uvapn pe tnv 2e*"' —2lnx —3=0.
OewpoUpe T ouvaptnon h(x)=2e"" —2Inx -3, xe[l,e]
Oa anobdei§oupe 6L n &iowon h(x) =0, éxel pia akpPds pida oto Sidotnpa
(l,e).
* H ouvdptnon h eival ouvexig oto [1,e], wg G4Bpolopa CUVEXGV.
* h(l)=2¢"-2In1-3=2-3=-1<0 Kal

5 , 5
h(e)=2e""=2lne—3=2¢""-5= 2(6‘l _E] >0 8610t e > S ka

e—1>1.0n6te h(1)-h(e)<O0.
Apa n ouvdaptnon h ikavonolei TG npolnoBéoelg tou Cswpriparog Bolzano,
ondte n e§iowon h(x)=0 éxel pia touddxiotov pida oto didotnpa (1,e).

[19]
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Ma ka6e x € (1,¢) éxoupe:
h'(x)=(2¢"" —2lnx — 3), =h'(x)= Z(e"‘1 - l} >0 agpol yla 1<x<e eivat:
X

x—1>0 e >1
1 =93 1 =>e¢ ——>0
—<1 ——>-1 X

X X

Apa n ouvaptnon h gival yvnoiwg adgouoa, ondéte n egiowon h(x)=0 Ba
€xel pia akplBds pida oto didotnpa (1,e)

EnpéAeia: Makpidng HAlag

4° AIATQONIZMA NMPOXOMOINXHX
ENAEIKTIKEX ANMANTHZEIZ
I

A. BAéne Bewpia oxoAkouU BipAiou.
B. BAéne Bewpia oxoAkou BiBAiou.
a) Xwoto
B) Zwotd
y) NdBog (Mnopelt n Cf va nAnoldlel aoupntwtikd pa  euBeia
napdAAnAn otov xx°)

8) NdBog (H f  opiletar oto (O,+oo))
€) Xwoto.

©EMA 2° “

a) H f eival napaywyiown, wg ouvBeon napaywyioipwy cuvaptioswy,
HE Napaywyo:

[20]
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- =

(%) = _
xX)= (\/ﬁ—X) (\/x +1-X)'=

1 X-x? t1__ 1
X2+1-x  x%+1 VX2 +1

Enopévwe n T eivar yvnoiwg ¢Bivouoa oto R, ouvenag eivat kat 1-1.

1 X
(VX% +1-x) .(x/xz +1

Apa undpxel n ouvdptnon .

Eivat:
=In(WVx?+1-x) = ey =Vyx?+l-x=Vx?+1=eY+x <=
r-vAY
X2 +1=2Y +2xeY + x2 <> 2xe¥ =1—e2 <> x =1+ ey
2e

Enopévag : £ —1(x) — 1-e* e XeR.
2e*

B) Na to nedio oplopol tng £ apkel va loxvouv X% +1>0, to onoio

loxUel yia kGBe X e R kat VX2 4+1-x>0VX2+1>x (1)

Av X<0 , n teAeutaia oxéon 10XVl NPOPAVAC.
Av x>0, téte n oxéon eivai 0od0vapn pe v X2 +1> x> <1>0

Enopévwg kat n oxéon (1) oxuel yia k@Be X e R , dpa to nedio opiopou tng
f eivaito R.

Eiva lim f (x) = Iim(ln(«/xz +1—X)):+oo, ago
|im(\/X2+l—X):+oo Kal

Ilmf(x)—llm(ln(\/x 11— x))_nm (m ol

X—>+00

apol lim——=0
o (m +X)

H f eivai ouvexig oto (—oo,+oo) Kal yvnoiwg ¢Bivouoa .

[21]
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Apa to ovvodo tipwv tng T eivar to (Iimf(x),limf(x)), dnAadn eival to

R . X—>+0w X—>—0
Y) ‘Exoupe:
gOOthJx2+1+xy:m(“X2+1+XX“X2+1_X):

X2 +1-x

Inﬁ;l:In(\/xTrl—x)_lz—ln(\/xTnLl—x):—f(x)
X¢+1-X

Eqpappéoupe topa to Bedpnpa péong tpng yia tn ouvdptnon f  oto

dldotnpa [a,,b’]. (loxUouv ol unoBéoelg Tou Bewpnpatog).

Ynapxer & e€(a, f) trolo, dote

o= 1O-16)_-90)+9

Enopévag apkei va dei€oupe 6 f'(a) < /(&)< £'(B) , to onoio 1oxe,

apou n ouvdptnon ' eival yvnoiwg at€ouoa oto didotnpa [a,ﬂ] Kat

a<éi<p.

Eivae f"(X)= ( = X >0 yia xe[o,p]

X2 +1 (x2+l)Jx2+l

kat apa n ' eivar yvnoiwg av€ouoa.

©EMA 3° “

a) Eivat In(x* =5x+7)=0< x> -5x+7=1<x=2 | x=3

Ma x=2 éxoupe: 3'@ - f(-1)+2'@. £(0)+5'®. f(1)=0

= Avf()=0n f(0)=0r f(=1)=0 n f(x) éxei pila x=1 A x=0 A
x=-1.

[22]
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= Av f(-1)=0, f(0)#0, f(1)=20 kat apod 3@ >0, 2@ >0 «kal
5@ >0 o1 apiBpoi f(-1), f(0) kat f(l) kat Sev pnopei va givar 6ot
opdonpot 616t £xouv @Bpotopa O.
Apa duo and autoug n.x. f(-1) kat f(0) eival etepéonpol.

Apa f(-1)-f(0)<0 kat apou f eivar ouvexing oto R, dpa kat oTo
[-1,0] ané Bewpnpa Bolzano Ba undpxet X, €(-10) wote f(x,)=0.
Apan f(x)=0 éxelpida Xx,.

Mapathpnon: épowa av Béooupe yla X=3 kataAnyoupe oto idlo
oupnépaocpa.

B) Eivar f(x)—g(x)=f"(x)—g"(x)
* (MpooBetw kat ota dvo péAn f'(x)—g'(x))

F)—g0)+ £/ () —g'(x) = F"(x) —g"(x) + £'(x) - g'(x)
» (MoAAanAacidlw 6Aoug Toug 6poug pe e*)
e - f(x)—e*-g(x)+e*- f'(x)—e*-g'(x)=e"-f"(x)—e*-g"(x)+e*- f'(x)—e*-g'(X)
(e f(0) —(e-9(0) =(e*- () —(e*-g'(0)
(e fo-€*-g(0) =(e" () —e*-g'(%)
e*- f(x)—e*-g(x)=e*- f'(x)—e*-g'(x)+c (I)
‘Eotw M 1o ko6 onpeio tng C,,C; 6nou undpxet Kowvn eQantopevn pe
TETUNPEVN X, .
Ba oxver (X)) =0g(%)) xat f'(x;)=9"(%).
Apan (I) yia x =X, yivetau:
e f(X,)—e*-g(x,)=e*-f'(x,)—e*-g'(x,)+c=c=0.
Apa (I)=e*- f(x)—e*-g(x)=e*- f'(x)—e*-g'(x) =
f)-g(x)=1F'()-9'(x) = g'(x)—g(x) = F'(x) - f(x)

= (MoAAanAactadw pe e ):

[23]
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er-g'(x)—e-gx)=e-f'(X)-e- f(X)=>
(e g(x))r =(e™- f(x))/ =
e -g(x)=e"*-f(x)+c,

Ma x=x,:e°-g(x,)=e°-f(x,)+c,=¢c, =0
Apa e “-g(x)=e - f(X)=g(x)=f(x)

o ||

a. H ouvdptnon g eivat ouvexig oto [0,2] kat napaywyiotpn oto (0,2).
EninAgov g(0)=—<f'(0)—2f(0))20 Kat

g(2):12_f’(2)—2f(2) :12_2f(2)+1264 -2£(2) 0

Apa oxuouv ot unoBeoelg tou Bewpnpatog tou Rolle yia thv ¢ oto didotnpa
[0,2].

B. E@appdloupe to Bewpnpa tou Rolle.
Yndpxet £ €(0,2) tétolo, (ote g'(£)=0.

(f”(x) —Zf'(x))e2X —2¢™ (f'(x)—Zf (X))

Opa: () =65~ _
. _(f”(x)—Zf'(x))—Z(f'(x)—Zf(x))_6 ()4 (x) +4 (x)
- er =0X er
YUVENWCG
£7(8)—4f'(2)+4f
g'(¢)=006¢- (&) ef)* (‘E)=0@f"(g)+4f(z)=ege%+4f'(g)(1)

Y. Apou £€(0,2), and undBeon éxoupe f"(E)—4f'(E)+4f(Z) = ybe™ (2)
Ané tg oxéoelg (1) kat (2) , pe agaipeon katd péAN, npokUNTeEl =6,
ENOPEVWG f”(X) —4f’(X) + 4f(X) = Gxe™ , ondte g'(x)=0<g(x)=c Kat
enedn g(0)=0,

[24]
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Ba eivar g(x)=0, yla kabe xe[0,2].

8. Eival g(x) =0& f'(x) - Zf(x) =3xe™ & efZXf'(x)—Zefzxf (X) =3’ &
& (ePE(x)) =(x) e (x)=x +c

3 2x
MNa x=1 Ppiokoupe c =0, dpa f(X)=X ¢ .

€. 'Exoupe:
Lz%dx = LZ x;ejx dx = LZ xedx = % 12x (ezx )' dx =

EmpéAeia: Makpidng HAlag

5° AIATQNIZMA NMPOZOMOINXIHZ
ENAEIKTIKEX ATANTHXZEIZ
I

A. BAéne Bewpia axoAikoU BipAiou.

B.
i. Adbog
i.  na f(x)=(x-2)°([0,4]
f(0)-f(4)>0, 6pwg f(2)=0
Mevika pe t ouvBnkn f(a)-f(B)>0 bev éxoupe kaveva oupnepaopa
yia ug pigeg g f oto [a,B].
r.
a. AdBog
B. Ad&Bog

[25]



Y. ZXwotd
6. ANdbog
€. Xwotd
ot. Xwotd
¢ NdbBog
n. Adbog

©EMA 2° “

A. Av A>2 naipvoupe M2 =
N+

X—>+0

2 X
M2 Mg

Apa lim ———=lim -
Sl e} X—>+00 2
1+ —
A

)\>2<:>0<%<1 onote lim (3) =

> {(
Av 0<A<2: Maipvoupe rM-2
r+2 (

O<A<2<:>O<%<1,onét£ lim (%j =0.
X X & -1
, LN =2 ) 2
Apa lim ——=lim —~—=
xa+oo)L +2 X4)+oo(}\‘)
— | +1
2
Av A2 éxoure lim ==~ fim 222 _g
v A=2 éxoupe = =V.
H X—>+0 )\’X+2X X—>+00 2X+2X

[26]
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B. H f eival ouvexng oto [-1,1] wG NOAUWVUPIKA OTo R.

Av n f(x)=0 bev éxel pida oto [-1,1] téte éxoupe f(X) =0 yia kGBe x e[-11].
Enopévwg n f datnpei npéonpo oto [-1,1]

‘EXOUE:

f(0)=B+y, f(-1)=a-B+B+y.

f(1)=a+B+B+y.

fO)+f—D)+fD) =20+3+3y=0-

Auté eival atono &6t ot f(0), f(-1), f(1) eivat opdonpol.

Apa n f(x)=0 €xel pia touAdxiotov pida oto [-1,1].

r.
F(xo—2h) ~f (%, +h) _

h
f(xo = 20) = F(x) + F(x0) ~F(x, +h) _

h
(X —2h)—F(x)) F(xo+h)—F(xy)
_ : h _
L F(xg—2h)—F(x,) (X, +h)—f(x
—2h h

lim=2 f(XO _Zh) _f(XO) =—21lim f(XO +t)t_f(X0)) — _2of '(Xo)' (2)

h—0 —2h t—0

‘EXOUE:

Maipvw }:>t—>0.
-0

_ _ 1)
Aoa fim O =2M) =F(x +h) ©

(
lim : =2 (xg) = (x,) =3 (x,)

A.

I)’EOTW x ,x, c & ME f(Xl):f(Xz).

Maipvoupe

f(F(x,))=F(f(x,)) = f(x,)+8x, =F(x,)+8%, <
< 8X, =8X, & X, =X,.

Apa n f givat “1-1".

i) Ma x=0 n (fOf)(X) =f (X)+8X yivetar f (f (O)) =f(0)=f(0)=0.

[27]
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o 3|
A

1

a. f’(x)=;+1+%>0,dpanf/ oto (0,+x)

b 1(A)={m (). fim ()] = ()

e e
‘EXOUpE: I|m InX =—o0, limx =0, |Im——+oo<:>|lm(——j:—oo

x—0" x—0" X x—0"

Onéte lim f(x)=—o0

x—0"
lim InX =400, lim X =400, lim (—Ej =0, dpa lim f(x)=+o0
X—>+0 X—>-+a0 x| % X0
Y. Hfeivat /7 oto (0,+0), apa eival “1-1” kat undpxel n avtiotpoPn
™G, PE A, =(—o0,+0)

6. f*(2e—f(x))>e=>2e—f(x)>f(e)=>2e—f(x)>e>f(X)<ee

f(x)<f(e)c>x<e
1 e? —x
e. Inx- (ex+1) ——-=|=2<Inx—(ex+1) =2
X e ex
3 2 2
o Inx-2XFE T&X _X=2<:>Inx—e2—g+x+£:2<:>
ex X e
<:>Inx+x—3=2+e2—1<:>f(x)=f(e2)<:>x:e2
X e
B. Maipvoupe:
°(x)+9°(x)] _F°(x)+9°(x)

_f i
fs(x)+g4(x)‘ £ (x)+9*(x)

PO L 00 P00, 80 e
e (x)+g*(x) f° (X)+g (x) fe (x) 9*(x) = ()+9% ()
FPx)+a°(x)] _
£ (x)+g"(x)|

AnAabdn

<X +g°(x) e

[28]
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f*(x)+9°(x)
f°(x)+9*(x)
Eneidn Ligg(fz(x)+g2(x))=Ligg—(fz(x)+92(x))=o

o —(FPx)+g° ()< <f2(x) +g%(X) -

8 6
Ané to kpithplo napepPoAng naipvoupe ot Iim—]c (x)+9"(x) =0

oo (x)+g(x)
oema 4 ||

a) MoAAanAactaZoupe kat ta dvo pépn tng f (X) +F'(X) =1 pe tnv €*:
e f (x) +eF'(x) =e* < (e (X)) =(e* ).

Maipvoupe e*f'(x)=€*+c (1).

Ma x=0 naipvoupe ef'(0)=e’ +c<>0=1+c<c=-1.

H (1) yivetar: e*f'(x)=e* -1 f'(x) :1—(%X <fi(x)=1-e
Naipvoupe: f’(x)=(1+e’x)/ enopévwg f(x)=x+e™+c (2)

Max=0n (2) yivetal f(0) =1+c<>-1=-1+ce>c—-2.

H (2) &ivet f(X):e_X+X—2_

B) H f eival ouvexng kat napaywyiolpn oto R wq dBpolopa ouvexwv Kat
napaywyiolpwyv ouvaptnoswvy.

f'(x)=—"+1.

fi(x)=0-"+1=0c1=" ©-Xx=0=x=0
f'(x)>00-e"+1>001>e™ e’ >e™ ©0>-X x>0
f'(x)<0e-e"+1<0ele™ e’ <e™ ©0<-X e Xx<0

oo 0 +o0
£ - | +
f”(X)=e_x >0, onéten f kupth oo R

[29]
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y) Exoupe f(X) =€ +X-2 ot f(X) =0 €™ +x-2=0.

Ané 1o (i) epwtnpa éxoupe Tl [0, +°0) f. yvnoiwg aufouoa.
F(0)=6"-2=-1

fim f (x) = lim (&7 +x—2) = +o0

Y10 [0, +00) éxoupe oUVOAO TIHWOV [—1, +00).

Eneidh to pndév avikel oto [—1, -I-OO) kal f yvnoiwg at€ouoa oto [0, +00) nf
éxel akpIPwg pla pida oto [0, +00).

0) H e€iowon tng epantopévng tng Cr oto A(0,f(0)) eivat n
y—f (O) =f'(0)(x-0)

f(0)=-1 =>y-(-1)=0-x<=y+1=0.
f'(0)=0
X X X X X X X X Bx_ax BX_,YX
B.a+0" =p"+7y ©p —-a =0" -y & = 1
o A R Ve T ey (1)

‘Eotw f(z)=2" opwopévn oto (0,+x)

e nfouvexigota [a,B], [v.8].

e nfnapaywyiown ota (a,p), (v,8) ve f'(z)=x-z**
Ondte and to ©.M.T. undpxouv & e(a,p) Kat &, (v,8) wote

= x—l_BX_ax

ox-E = Kat
—a —a
, fF(6)-f(y - —v
TRRUEL I
Ané (1): x-ag;-l:x-gg-lex( 1“—2‘;;‘1):0<:>x:0 A

x-1
= ;1©[3] =lox-1=0=x=1
&
EmpéAeia: OikovopdnouAog Avaotdotiog, Poutng Kwvotavtivog

[30]
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6° AIATQONIZMA NMPOXOMOINZHX
ENAEIKTIKEX ANTANTHZEIZ
I

A. BA¢ne Bewpia, Bewpnpa oxoAikou BiAiou.

B. BAéne oplopdg oxoAikou BiAiou.

r.
i. Adabog
. |X_2| . . . |Ix=2
e i L e
‘Opwg, To |in’21f(X) Sev UNAPXEL
Na x> 2: Iimf( )— lim X—2:1
x—2" x—>2t X — 2
. - —(x-2)
Na x<2: )!L@f(x):)!g?ﬁ:—l
A.
a. = Nabog,
B. = Zwotd,
Y. = A\dBog,
6. = Nabog,
€ — Xwoto,
ot. = N\&Bog

©EMA 2° “
A

a) Takdbex;, x, e R pe [f(xq)=f(xy)| énetar:

f(f(x1)) = f(f(x2)) & 56(f(x1)) = 5F(f(x2)) &
X3 f(x x1)+4f(f(1)) = x f(x2)+4f( (1 ))<:>x1f(x1):x§f(x2)<:

5 _ .5 -
X7 =X) & (X =X,

[31]
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Apa n f glval «1-1».

B) T x =1 éxoupe: 5f(f(1))=f(1)+4f(f(1)) = f(f(1)) = (1) kateneidn
f: 1-1 énetar f(1)=1.

a) H feivat napaywyion oto (0,+%) pe

f'(x) = (xInx =x =1) =Inx +1-1=1Inx
f(x)=0eIhx=0=x=1.

o 1
| |
o R
I
fT\/
£

f'(x) <0 oto (0,1) &pa f yvnoiwg pBivousa oto (0,1].
f'(x)>0 oto [1,+w0] Gpa f yvnoiwg augousa oto 1 1) .

H f napouoidZet eAdxioto ya x =1 to f(1)=-1.

B) And (a) epwtnpa EXOUpE:
f(x)2f(1)

XInx—-x-1>2exlhx>x-1<

e > o x > x>0
©EMA 3° “
A
a)
0c<[3:>20c<ot+l3:>oc<OL—ZB a+p
O<oa<B= =>oa<——<B
+B 2
2 <P

[32]
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H f eival ouvexng oto [(X,B] ka f ((1) =q# f(B) =P

Ané ©.E.T undapxel éva touAaxiotov QE(G,B) WOTE:

f@):a26¢32f@):a+ﬁ

B) H f eival ouvexng ota [a,€] kat [§B]
H f eival napaywyiown ota (a,ﬁ) Kcu(g,B)
Ano to ©.M.T unapxouv

X1 € ((1,%) Kat Xz € (é’ﬁ)

wote f/(x,)=

-a B-¢
Maipvoupe:
+B
f/(x)_a2_ ((1) a+p-2a B-a
v —0 _2(§—(x) 2(&—a)
+B
( ):f(B)—az _2P-a-p_ P-a
i p-&  2(B-¢) 2(B-¢)
/ / B—a —a p—a| 1 1|
O e s e =
P Poa o Poe Pooopx)f(x,)

B. a.

i. To onpeio A(1,1) enaAnBevel ug f, g ondte eivalr kowvd onpeio.
OewpoUpe tn ouvaptnon ¢(x)=f(x)-g(x)=x*+2Inx—4x+3,n @
napaywyiown oto (0,+w) pe

2(x2+1— 2x) 2(x—1)2

(p’(x):2x+§—4: ” ==

[33]
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Ma xe(0,1)u(L,+0): ¢'(x)>0, N ¢ OLVEXNG 0TO (0,+00), ONGTE N @
0to (0,+0)

¢(1)=1, dpa x =1 povadikn pica
ii. f’(x):2x—§, x>0
X
g'(x)=4—1, x>0
X

‘Exoupe, f(1)=g(1)=1
f'(1)=g'(1) =5, ondte o0 A £XOULE KOIVA EQANTOHEVN.

H epantopévn oto X, =1 eival y—f(1)=1'(1)(x—1) < y=5x—4

B. x*+2In|x|-4[x|+3=0 [ +2Inx|-4[x[+3=0 &

<:>|x|2+3In|x|:4|x|—3+ln|x|<:>f(x):g(x)<:> X|=leox=1nx=-1

©EMA 4° “
a.

MNa kdBe X >0 oxveL

g(x)= (x:”f (x)+2In x)v =3x°f () +x°f (x)+§: 3xf (X)+:((4f' (x)+2

Av h(x)=3xf (x)+x*f (x)+2 tote:

h'(x) =9%°f (x)+3%*f (X)+4x*f (x)+x*f " (x) =
:x2(9f (x)+7xf'(x)+x2f"(x)):x2-O:O
=h(x)=c, yia x=1 h(l)=c=c=0=h(x)=0
ondte eival kat g'(x):O, Gpa g(x):c oo R, ceR

B.
MNa x =1 ivat g(1)=13f(1)+2ln1<:>c=f(1)<:>c=1,

ondte g(l) =1, yia k68 x >0, ondte
1-2Inx

X3

X’f (x)+2Inx=1<f(x)=

[34]
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Y.
A, :(0,+oo)
: . 1
Eivat XILTf(X)ZXILT [(1—2In x);}:wo
Apa n X =0 eival katakdépupn aclpntwn.
- -2

f ConxE)e2my i~ -
jim 10 _ i 1220 (42200 i o g
X0 X X+ X X—>+0 (X4 )' x—+0 4X x40 DY

1-2inx (1-2Inx) = )

lim (f (x)—-2x) = lim ——— = lim *——= lim %= lim — =0,
X—>+0 X—>+0 X X—>+a0 <X3 )' x—+0 3% x—+0 Jx

Ondéte n y=0 €ival opiddévtia acUPNTwIN NPog To +owo .

6. Na kdbs x>0 eivat:

{12 - () t)

X3 XG

2 3 a2
- NG = X = NG
Uy = _S _ % s
f(x)_0c>lnx_g<:>x_e6 . 0 e/ﬁ 1o
f ouvexic kat yvnoiwe @Bivousa oto  f(x) - ¢ T
(o,e%}, £ | /

apa

f(O,e%}:[f (e%),XILrglf(x)):{—;%,+wj

’ ’ 5
f yvnoiwg avgouoa oto [e£,+oo) ,

[35]
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apa:
fqe%,+oo)j:[f (e%) lim f(x)){—iﬁ,oj
X—>+00 3e %

2 2 2
Apa T((0, =|———, —,0|=| —,
hea (( +OO)) { 3e1% o 3e1% 361% +ooj
€.
ZEf((O,E%:D dpa undpxel x, e(O,e%] worte f(x,)=2.
To X, €ival povabdiké agou f yvnoiwg ¢pbivouoa oto (O,e%}

)

Apa to X; eival povadikni pida oto (0, +OO).

ot

In x .
Ma v g(x)=—- oxvouv:
X

f cuveync oto [0,B]

_ X=2XInx 1-2Inx _

f napayoyioym oto (a,p) pe g (x)= R =f(x)
ondte and ©.M.T. undpxel £va ToUAGxXIoToV ée(a,B) WOTE:
np_na
oy 9(B)—g(w) B _pBPlna-ao’lnp
o () - 2B g - Lot (o)Ll

onéte apkei va ei€w ot T (B)<f(&)<f(a),

nou toxuel apou o <& < B Kat n f eival yvnoiwg ¢pBivouoa oto [OL,B].

EmpéAeia: Oikovopdnouldog Avaotdotog
Poutng Kwvotavtivog

[36]
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7° AIATONIZMA NMPOZOMOIOZHZ

ENAEIKTIKEL ANTANTHZEIX

©EMA 1° “

BAéne Bewpia oxoAikou BiBAiou.

B. BAéne Bewpia oxoAikou BiBAiou.

i. AdBog
i. Mawv f(x)=[x]
H f napouotddel eAdxioto oto X, = 0 w f(O) =0, épwg n f dev

eival napaywyiowpn oto X, = 0.

a) NéBog
B) Zwotd
y) NaBog
6) N\aBog
£) Lwotd
ot) \dBog

©EMA 2° “
A

a. Ané tnv o6tnta:

f2(0)+f2(2)=4(f(2)-1) = f2(0)+*(2)-4f (2)+4=0c

= 12(0)+(f(2)-2) =0 f(0)=0 xa f(2)=2

e nf ouvexic oto [0, 2]

. 1(0)2F(2)

O apiBuos 1 Bpioketar petalu twv f(0) kar f(2), ondte and Bedpnua
Evbiapéowv Tiudv undpxet X, 6(0,2), wote f(XO) =1.

[37]
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B. Apkei va dei€oupe 6T undpxel £va Touldxiotov X, € [0, 2], wote:
f(x)=9(x)=f(x)-9(x,)=0

Oewpoupe v k(x)=f(x)-g(x)|[0,2]

e nkouvexng oto [0, 2] w¢ S1apopa CUVEXDV
k(0)=f(0)-g(0)=-g(0)<0

O-10-90- 500 g

k(2)=1(2)-9(2)=2-9(2)

Alakpivoupe NeEPINTWOEIG:

> Av k(O)-k(Z) <0 téte ané Bewpnpa Bolzano undpxel £va ToUAGXIOTOV

X, €(0,2) wote k(x,)=0<F(x,)-g(x,)=0
> Av k(O)-k(Z)zO tote k(O):O A k(2):0 &nAadn ot apiBpoi 0, 2
elvat AUoelg tng e€lowong k(X) =0.

TeAkd, undpxet X, 6[0,2] wote (x,)-9(x,)

0

Y. Eotw h(X)=f(X)—f(2—X) ya Xe[O, 2] Kal
0<2-x<2&-2<-x<00<x<2, onéte A, =[0,2]
e n h ouvexng oto [0, 2] w¢ S1apopda CUVEXDV
h(0)=f(0)-f(2)=-2<0
(0)=1(0)-1(2) apa h(0)-h(2)<0
h(2)=f(2)-f(0)=2>0

loxuel Bewpnpa Bolzano, ondte n h(X) =0 éxel pla touAdxiotov pida oto
(0.2).
H f eivat yvnoiwg povétovn pe (0)=0<2=F(2), dpan f 7 ot0 [0,2].
Ma x,,x, €[0,2] pe x, <x, =f(x,)<f(x,) (1)
X, <X, ==X, >—X, = 2-X,>2-X,=>F(2-%,)>f(2-x,)=

= —f(2-x,)<—F(2-%,) (1)
Anod (1), (2) npooBétovtag katd peAn:

[38]
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f(x,)-f(2-x,)<f(x,)-f(2-x,)=h(x,)<h(X,), dpah " oto [0,2]

onote €xel povadikn pida.

B.

MNa kdBe xeR 1oxUeL:
f'(X) =4x> +60x” +2BX +2y

Onéte n ' eivat av€ouoa oto R .

B. f'(1)=4+60+2p+2y=0

f"yvnoing avéovoa
Ma x<1 = f'(x)<f'(1)=F(x)<0
fyvnoing avéovoa

Ma x>1 = f'(x)>f'(1)=>f'(x)>0

X | —w 1 400

£ _ N

f VVT]Gi(DQ yvnoing
eBivovca abEovoa

And tn ouvéxela tng f t popen tng Povotoviag.

H f napouoiddel eAdxioto oto X; = 1.

To eAdxioto eivat to f (1) =1+2a+p+2y+0

. Na kdBe xeR eival

f(x)2f(l) o f(x)21+20+B+2y+5=
=2(a+7)+(1+p+8)>0

©EMA 3° “
A

X(F"O)-f'(x) _

a. Nakage X#0 - > =€

X

[39]

a A=360"-24p=12(30’-2B)<0 dpa f"(X)>0 yia kébe xR
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- (f ) f(x)

j =(e*)" dpa ——==¢€e"+c
X X

@
1

=e+c<=0=e+c=Cc=-8

f1(x)

Apa: ——~=¢"-e < f'(X)=xe"—ex
X

2

Xe
B. Av h(X)ZXeX—eX—7+1 TOTE:

h'(x) =xe" —ex =f'(x)

Apa: T(X)=h(x)+c
f(0)=0 < h(0)+c=0ec=0

x%e

Apa: F(X)=h(x)=xe* -¢* —7+1

B.Makébe xeR, a* +p* +y* <3< o +p*+y*—3<0<f(x)<f(0),

(6nou f(x)=a*+p*+y*-3)

H f napaywyiown oto R pe f'(x)=o*Ina+p*InB+y*Iny 0T0 E0WTEPIKO
onpeio X, =0, n f napouctadlel péyloto ondte and Bepnpa Fermat
f'(0)=0<:>a0 na+p°Inp+y°Iny=0<=na+mp+ny=0<=Ina-f-y=0<
Saopy=1

yia toug BetikoUcg aptBpoug 0,B,Y Siakpivoupe nepINTWOOEIS:

i.  Avévag touldxiotov and toug a, B, y ivat peyaAutepog tou 1, éo0tw o
a, téte évag touddxiotov and toug B, Ba sival pikpdtepog tou 1.

Apa, lim o =+ kal enopévwg Ilm (a +B*+y ) 400 dtono, 16Tl

X—>+00
o+ +y <3
ii. Av €vag touAdxiotov and toug a, B, y €ival pikpoteEPOG Tou 1, £0Tw q,
TOTE €vag touAdxiotov and toug B, y Ba eival peyaAutepog tou 1, é0tw

[40]



O©ETIKO
o B, apa limpP* =40 kar lim (ax +p* +yx)=+oo drono, &6t
X—>+00 X—>+00

o +p*+y* <3, dpa a=Pf=7=1
Opoiwg Kat yia 1o X ——o.

Lo ]|

f'(x) _ mpx

A. Eivat 2 (x) —2 yla kGbe XeR
Ondte ( ijz _GDVX)@( 1 j:(cvvle
f(x) 2
A 1 vax+c
PU¥x) 2
Na X=m -
1 1 1 3
—=——+Cl=——+Cc&C==
f(m) 2 2 2
1 :cuvx+3<:>f(x): 2
f(x) 2 OLVX +3
Eival —1<ocuvx <1< 2<cuovx+3<4
<:>1> ! >1<:>12 2 21
2 ovvxt3 4 cuvx+3 2

c>12f(x)2%

1
Kat enedn fouvexng — énetat 6t : T(R) = {51}

( =f(x) © Ing(x) =f(x)

)
g(x)
{ g(B) (B
o0

} B—a@OS[Zln +Ine” }<B—a

9(o) g(a)
<2Ing(P)-2In(a)+a-B<Pp-a <

[41]
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B-a<2(lng()-Ing(e)<2(B-0)

L _Ing®)-Ing( _,
2 B-a

P ocvveync oto |a,B| (cvvBeon cuveymv)
Av P(X) =Ing(x) [ ]
P mapay. oto (a,B) pe p'(x) =f(x)
Onéte and ©.M.T undpxel éva TOUAAXIOTOV & e (a,B) WOTE:

o' ()= PE)-p(®) £(8)= In(g(pB) —In(g(a))
B—a B-a

1
% <f(&) <1 nou oxvet apou f(R)= {51}

EmpéAeia: Oikovopdénoulog Avaotdolog
PouUtng Kwvotavtivog

8° AIAFQONIZMA NMPOXOMOINIHX
o ||

A. BAéne Bewpia oxoAikoU BifAiou

ENAEIKTIKEX ANANTHZEIZ

B. BAéne Bewpia oxoAikoU BipAiou oeA. 143

r.

Eotw f(x):{

Yeudng

2, av1l<x<3

X-1 av3<x<5

H f ouvexng oto X, =3, napaywyiowpn oto (1,3) kat (3,5) kat oto
X, =3, napouotdlel eAdxioto f(3)=2. Opwg, oto (1,3) Sev eival

yvnoiwg @bivouaoa.

[42]



a) NéBog
B) NaBog
Y) Zwotd
6) Zwotd
£) Lwotd

ot) \dBog

OEMA 2° “

a) Eival

f2(0)-6f (0)+9+f*(1)-4f (1)+4<0 &

= (f(0)-3) +(f(1)-2) <0

nou onpaivel 6t f(0)-3=0<

£(0)=3

Kalt f(1)—2=0<:>

©ETIKO

f(1)=2

f(O) >f (1) kat agpou n f ival yvnoiwg povétovn onpaivel 6t givatl yvnoiwg

¢Bivouoa.

B F(F(x°)-1)>3f(F7(x°)-1)>F(0)

f: ywnoing pbivovca
=

f’l(x3)—1<0<:>f’1(x3)<1<:>f(f’1(x3))>f (1)<

X >2ex>32

y) Eivat
f(0)>f
f(0)>f
f(0)>f

[43]
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| Wik N

— P

Av h(x)=9f (x)-2f (%)—ﬁ %)—4f (%] TOTE €XOUE:

e h ouvexnc oto [0,1]

e h (O) -h (1) <0 616t

vo-ato-a(3 5 o2
o) oo )«
{2 o)

Ondéte andé Oewpnpa Bolzano undpxel éva touAdxiotov &e(O,l) wote

h(ﬁ)zO kat €nedn n h eival yvnoiwg ¢@Bivouoa énetar 6t 1o € eival

pHovadiko.

©EMA 3° “

A o(x)=e"+x-1
f2(x)+f(x)=€"+x-1=9(x), xeR
a)

e @: napaywyiown oto R pe (p'(x) =¢"+1>0 &pa n ¢ yvnoiwg at€ouca

oto R.
e Ma X, X, €R pe X, <X, eivar (p(x1)<(p(x2)<3

[44]
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(*)
of(x)-f(x,) <0 f(x,)<f
Apa f yvnoiwg av§ouoa oto R.
(*) H napaotaon f2(x,)+f(x,)-f (xl)+(f2(x2)+1) givat ndvta

BeTkn apoU NpdKeLTaAl yia TPLWVUHO WG NPOG f(Xl) HE:
A=1£2(x,)—4(f7(x,)+1)=-3f*(x,) -4 <0

B) Evat F°(0)+f(0)=9(0)=0 &pa f(0)(f*(0)+1)=0<f(0)=0.

Apou f yvnoiwg av&ouoa Exoupe:

Mna X<0:>f(X)<f(0):0 X ‘_OO 0 0
Ma x>0=f(x)>f(0)=0 f ‘ - ‘j) *
Y)

e Ta x>0 f(x)>0 «kai f*(x)+f(x)>f(x) apa 0<f(x)<o(x) (1)
e Na x<0 f(x)<0 kat F*(x)+f(x)<f(x) apa ¢(x)<f(x)<0 (2)
Iirrg(p(x) =0, 1irr30 =0 ondte and kpitAplo napepBoAng ot (1) kat (2)

bivouv 6t limf (x)=0
Xx—0

8 lNa x=1- f3(1)+f(l):(p(1)=e>2 onéte (f(1)>1
(Adu av f(1)<1:>f3(1)<1 dpa f3(1)+f(1)<2 — Atono).

H f yvnoiwg a€ouoa dpa yia X>1=f(x)>f(1)>1 nou onpaiver 6t

elvat:
f2(x)>f(x).

[45]



©ETIKO

Eror 2 (X)+°(x) > £ (x)+f (x) = 23 (x) > o(x) =

:>f3(X)>£(p(x) kat enetdn  lim lcp(x) —
2 X—>+00 2

, 2 . 3 _ i 3/f3 = A i —
Enetat 6t lim 2 (x)=+w0 kar lim §f*(X) =+w0 @pa lim f(x) =+

X—>+00 X—>+o0

B.
a) MNa k4Be X € (0, TE) eivat:

f(x)x—£ (x) () _ £(x) @[fmj’ 1(x)

MK’x mux -\ mux ) mux
Onéte LX):Cex o f(x)=c(nux)e”
Mux

f(%):%-c;{?zﬁ({g@ ontre £ (x)=6*mix

B) f(x)=0=emux=0=nux=0=x=x1, kKEZ
‘Opwg, x €(0,7) ondte dev undpxouv onpeia.
y) f'(X)=€"nux+e*ovvx =e* (Mux +covx )

f'(X) =0 < nux +cvvx = 0 < NUX = —GLVX <> £pX =—1

i o X 3, n
EPX =€Q| —— | S X =KT——, oNOTE X=— N X=—
4 4 4 4
3n In
X 0 4 4 2n
i |8 |
EmAeypévog apiBudg 2 2 6
Mp6onpo + — +

[46]
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Onédte ota (0%)(%%) f’(x) >0

o ]|

a) H f eivat napaywyiown oto (—00,1) I3 f'(x):ﬁ(l—x)' —1=ﬁ—1<0

dpa n f eival yvnoiwg ¢Bivouoa.

B) Na v h(x)—x=f(x) éxoupe 61t f(0)=0 ka enewdn n f eivai yvnoiwg
¢Bivouoa n x=0 eival povadikn pida g f, n Ch tépvel tnv Y =X pévo
oto 0(0,0).

y) H f givat yvnoiwg @Bivouoa dpa eivar 1-1 ondte undpxel n f! kat eneldn
n f eival yvnoilwg ¢pBivouoa kal ouvexng eivai:

f(2021+f7(x))=0<
f(2021+f7(x))=f(0) <
2021+f 7 (x)=0<=
f(x)=-2021

apa x =f (—2021) = In 2021+ 2021

§) A, =(-,1),A, =R
o Ay ={xe(=01)/f(x)eR}=(-0])

f =ql(f -1— In(1-x)-x :1_1—X _ e*1x-1
(gof)(x) =g (f (x))=1-e X ¢
fog —

¢ Ay ={xeR/l-e <1}=R
(fog)(x)=f(g(x))=In(1-1+e*)-1+e* =x—-1+e* =
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=e*(gof)(x) oo

X ‘1—e 0 +00

> i. Hfblo popég napaywyiolyn, onodte:
(F(4-x)) =(F(2+%)) < (4-x)(4-x) =F'(2+x)(x+2) &
< —f'(4-x)=F"(2+x)
Na x=1: < —f'(3)=f'(3) = 2f'(3)=0<1f'(3)=0, dpa x=3 pida g
f'(x)=0
‘Eotw 6T undpxet kat GAAn pida p >3, téte oto [3,p] yia tnv f’
loxUelL Bewpnpa Rolle ondte & e(3,p) wote f'(§)=0, drono.
Opoiwg, av p<3
Apa, n egiowon f'(x)=0 éxel povadikn pida x =3

f"(x)#0 kat f" ouvexng, téte n " Siatnpei otabepd npéonpo, Gpa n f
yvnoiwg povotovn.
Ma v f oto [0,2] andé ©.M.T. undpxet & €(0,2), wote

f(2)-1(0)
f'(&,)= 0
(%) 2.0
Ma v f'oto [&,3] 1oxGel ©.M.T ondte undpxel éva TouAdxioTov

f'(3)-f' —f’
&, €(&,,3), wote f”(éz):%é(él)ﬁfﬂ(éz):—3_(§l)

f”>0 yiakdbe xR, dpan f'_7 oto R.

>0, ondte

Ma 0<x<3=f'(x)<f'(3)=0,dpan f 4 oto [0,3]

Ma 3<x<4=f'(x)>f'(3)=0,dpanf 7 oto [0,3]

O1 Béoelg Twv akpotdtwy eivat x =0, x=3, Xx=4
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0<3=f(0)>f(3)
3<4=f(3)<f(4) f(3)<f(4)=f(2)<f(0)
a6 TV apykh Yo x =2 pokontel f(2) < f(4)

x O 3 4

f' — +

N /
EAdxioto yia x =0 to f(3)

Méyioto yia x =0 to f(0)

EmpéAeia: OikovopdénouAog Avaotdotog, Poutng Kwvotavtivog

9° AIAFQNIZMA NMPOXOMOINZHX
ENAEIKTIKEX ANANTHZEIZ
I

Oewpla
A2. Oewplia
A3.
i. Adbog,
ii. ‘Eoww f(x)= X", avx =0 yia ta x kovtd oto 0, f(x)>0, 6pwg
1, avx=0
- _ - 2 _
leLrgf (x)= !(ILT(])X =0
A4,
a. Xwotd
B. AdBog
y. AdBog
b.
i. Adbog
ii. Zwoto
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©EMA 2° “
B1

i. H f eival napaywyiown, wg odvBeon napaywyiolpwy cuvaptnoswy,

HE Napaywyo:
fr)=——t (P HLl-x) = X _
09 (JXTH—X) XLy = (\/x +1- x) \/x +1 -

1 Xx—Vx?+1_ 1

\/x2+1—x. U2 +1 - U2 +1

<0

Enopévwgn f eival yvnoiwg ¢pBivouoa oto R, ouvenwg eivat kat ‘1-1".
Apa undpxel n ouvdptnon .

Eivat:
=In(\V/x*>+1-x) = e¥Y =V’ +1l-x =X’ +1=eY+x =
2 _ a2y y 2 y _ 2y _1—ezy

X“+1l=e“r+2xe’ +x° <= 2xe’ =1-e“7 < X =

2eY
Enopévwg
2X
*1(x):1_e , HE XeR.
2e*

ii. Ta to nedio oplopol tng £ apkel va woxvouv x2+1>0, to onoio
LOXUEL Y1a KABE XeR Kal Yx?+1—x>0<=x?>+1>x (1)

Av x<0, nteAeutaia oxeon 1oxUeL NpopavVW.

Av x>0, téte n oxéon eival 1oodGvapn pe v X2 +1> x2 <1>0
Enopévwg kat n oxeon (1) 1oxvel yia kdBe XeR, dpa to nedio opiopou Tng
f eivaito R.

Eiva lim f(x)=Iir_n(ln(\/x2+1—x)):+oo, agot
limWXx?+1-X) =+ ka
X—>—0

Ilmf(x)—llm(ln(\/x +1- x))!LrDO( (\/xTil X)J

[50]
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apou lim

1
(X2 +1+X)

H f eival ouvexig oto (—OO,-i-OO) Kal yvnoiwg ¢pBivouaoa.

0

Apa to ovvolo v tng T eivar o (Iimf(x), Iir_nf(x)),én)\af)h eivat
oR.
iii. ‘Exoupe:
[2 [2
g0 = In(/x2 +1+x) = In &YX +1J+;‘ix +1-%) _
Xc+1-x

Inﬁ:In(\/xTrl—x)_lz—ln(\/xTrl—x)=—f(x)

Epappoéoupe twpa 1o Bewpnpa péong TIPNG yia th cuvdptnon f
oto didotnpa [, f]. (loxGouv ot unoBéoeig Tou Bewpripatog).
Ynépxer & e(a, B) tétolo, wote
fo_fB-1@ _-9(B)+3(@)
p-a p-a
Enopévwg apkei va bei§oupe du f'(ar) < f'(£)< /() , to onolo 1oxvey,
agou n ouvaptnon f’ eival yvnoiwg av&ouoa oto didotnpa [e, ] Kal

a<é< pf.

(Eivar f"(x)= ( = X >0 yla X€ [OL,B] Kat apa n
X% +1 (x2 +1)\/x2 +1

f' eival yvnoiwg av€ouoa).
B2.
i. H f' eival opiopévn oto [0,5]

X 0 2 4 5
f'"l+ |+ | —
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ii.
xe(0,2)u(2,4):f'(x)>0 dpa, n f 7 oto [0,4].
€(4,5):f'(x)<0 dpa,n f * oto [4,5].
Ma X, =0 kat X, =5 n f napouaciddel tonikd eAGxioTo.

Ma X, =4 n f napouoiddel Toniké péyioto.

a’ Tpénog:
lim f (X)—GUVX i f(x)—l—cuvx +1 _lim f (X)—l_"m ocuvx —1 _
X—0 Xx—0 X X—0 X X—0 X

lim (X)_ (©) _jim@%=1 ¢ (0y_0-f'(0) =0

x—0 x—0 X

B’ Tpénoq.
0
fim () Zo0vx 2 lim(f'(x)+nux)=(0)=0

x—0 X D.L.H x—0

©EMA 3° “

H ouvdptnon 7 opiletal 6tav x>0 kat hx>0< x>1, ondte 10
nedio oplopot tng eivat D, =[1,+%0).

H 7 eival ouvexng oto D ;= [1,490) w¢ ovvBeon ouvexdv ouvaptNoEwV .

1
Ma x e (1,+0) evar f'(x)= ————=>0.
In x
ApoU n 7 eivat ouvexig oto 1 eival yvnoiwg ati€ouoa oto D, =[1,+%) kat

€Xel 0AIKO €Adxi0TO 0T0 1 T0 £(1)=0.

2. ‘Eotw € n e@antopévn TNG YpaPIkng napdotaong tng 7 o€ onpeio Tng

HE TeETPNpéVN X, pe X, € (L+90) | n omoia Siépxetal and tnv apxn twv
agovwv.
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1
Eivat e:y— f(x))=f'(x,) (x—x,)) © y—Inx, =—————-(x—x,),
0 0 0 0 2)(0-\/11]—)(0 0
A@ou n € Siépxetal and to 0(0,0) loxUet:
0—yhx, = : !

———0-x) e —\hx, =—F—
2x, - /In x, ’ ’ 2x, -4/In x,
1

1 1 -
Jhxy =——<hx, =— < x =62:\/;.
0 2 (]leo 0 2 0

‘Etol n €€iowon epantopevng TNG ypaPikng napdotaong tng s oTo onpeio

(=x)) &

PE TETUNPEVN X, = \/; elval

s:y—f(ﬁ)=f'(£>-(x—ﬁ)@y—\/};«x—ﬁ)
26 |

2

3.
ff<f)eohr<vhxeoh’x<hre...o0<hrx<lal<x<e

©EMA 4° “

Al. a. H ouvdptnon s opiCetat 6tav x>-—1 kar €ival ouvexng oto

Df =(=1,40) wc¢ npda€eic ocuvexdwv cuvapthoewy kal napaywyioyn pe

f'(x)=e" +L1 >0, apa €ival yvnoiwg av€ouoa oto Df = (=1,40) ka
X+ ’

dev €xel akpdtara.
H 7' elval ouvexng kal napaywyiolyn oto (—1,+00) WG ABpolopa ocuvexwv
L et(x 1)° -1

(x+1)° (x+1)°

Kal napaywyiopgwyv pe f''(x) =e”

Oewpw ouvdptnon h(x) = e' ()H-l)2 -1, napaywyiown oto R wg npageig
napaywyiopwy pe A'(x)=e"(x+ ) +e" - 2x+l)=...=e"(x* +4x+3),
Hx) =0 x’ +4x+3=0x="3 1 x=_1.
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R(x)>0x" +4x+3>00x<-3 A x>—1.
B(x)<0ex* +4x+3<0e 3<x<-1,

ApouU o napovopaotng tg 7" eival BeTikGg To Npdonpd TNG NPOKUNTEL and
10 NPAONKO NG A(x) -

Apou yia x>-—1 €ivat a'(x)>0 n h eival yvnoiwg av&ouoa ondte eival
x>0= A(x)>h(0)=0Kal —1<x<0= A(x)<h(0)=0,

dpa f"(x)>0 yia x>0 kat f"(x)<0 yia —1<x<0, ouvvenwg f'(x)
yvnoiwg av§ouoa oto (0,+oo) Katf '(x) yvnoiwg @Bivouoa oto (—1,0).

f(x)
AR g ={ ;@ *70
2, x=0

Na x>0 n g &ival ouvexng wg NNAIKO CUVEXWV.

x—0* x=0"  x x—0* x—0 0+1
dpa n g eival ouvexng oto o, ondte ival ouvexng oto nedio oplopol tng

D, =[0,+0).
Ma x>0 n g eival napaywyiopn wg nnAiko napaywyioipwy pe

Xt e+ l—In(x+1)

S @ x—f@) el
N

g'(x)= 2
X

Oewpw ouvaptnon k(x) = x-e* +Ll—e" +1-In(x+1), pg x>—1 kat
X+

k(x)=0.

H ouvaptnon k eivat napaywyioipn wg npa&eig napaywyiotpwv pe

E(x)=..=x-(e" -

(x+1)2):x.f"(x)>0 yla kaBe x > 0.

A@ou n k eival ouvexng oto O, gival yvnoiwg auouoa oto [0,+x).
‘Etot eival x > 0 = k(x) > k(0) =0, apa g'(x) >0 karapou n g eival
ouvexng ato O, eival yvnoilwg av&ouoa oto [0,+w).
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A1.y. Na va unoAoyiow to X“T {nu(f(x))-lnL

f(x)

Bétw u=F(X) kat

€Xw U, = limu = limf (x)=f(0)=0.

x—0" x—0"

‘Etol to {ntoupevo éplo, ypdpetat:

Xli_)lz{nu(f(x))-lnﬁj;()}:—ngg(nuu lnu)——lulir(}(nu (ulnu)j=0, S16TL

u
Y 1
Inu + u
I|m u-lnu)=lim— = I|m =lim(-u)=0
!erg u =1 kal ( ) u>0 1 DLHu-0 1 u—>0( )
u 2
A2,
. 1 Lin(x41) In(x+1)
I. lim f (x) = I|m(1+x) = lim ex =lime * =lime'=e
x—0" x—0" x—0" x—0"
In(x+1 In(X+1)—In1 0w u=x+1 -
AidT, |um¥= fim MO ZIndosw vt Inu—inl_ )
x—>0" X x—>0" X+1-1 u->1 y-1
f(O) =e, dpa n f ouvexng oto X, =0.
i.  xe(0,+0)

f'(x)= {em(iﬂ) J = em(iﬂ) {M] = em(iﬂ) [(In (x +1))' X —(x)' In(x +1)} -
e -{Ll_m (x+1)}

X+

Eotw h(x):xil_ln(x+1)|(o,+oo)
+

, X+1-X 1 1 1 1-x-1 X
h (X)= 2 = 2~ = 2 2
(x+1)" x+1 (x+1)" x+1 (x+1) (x+1)
Apa, h ™\ , ONOTE yla X>O:h(x)<h(0):>h(x)<0
Kat f'(X) <0, onéten f . oTO [0,+oo)

<0

i.  g'(x)=e"-2x, xeR
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grr(x):ex_z

g'(x)=0=e*=2=x=In2
X - In2 400
g’ 4 A

Apa n g’ napouaiddel eAdxioto oto X, = In2 ka1 Ba 1oxVEL:
g'(x)2g'(In2) =g’ (x)2e™-2In2<¢'(x)22-2IN2 <
<g'(x)=22(1-In2)>0

Apa, g 7 oo R

iv.  Apkel yia kdBe X;, X, €(—0,2] pe X, =X, = k(x,) =k(X,)
e TakdéBe X, X, € (—oo,O) HE X, #X, = g(Xl) # g(Xz)éléIl n eivar g /7
o TNak&Be X, X, €[0,2]pe x, #x, =>F(x,) = f(X,) 66un f eivar N
e Ta X (—»,0)
X, €[0,2]
Bplokoupe ta ouvoAa Tpwv.
£([0.2)) [ (2).F(0)] [ VBe]
9((—2.0)) = fim g(x), lim g (x)) =(~=,0)

A6, lime* =0, lim (—x2 —1)=—oo dpa lim g(x)=—o0
X—>—00 X—>—00 X—>—00

limg(x)=lim (e* —=x* +1)=e®~0-1=0
Xx—0" x—0"
Eneidn, f ([0 2]) %9 ((—oo, 0)) éxoupe f (X1) # g(Xz) .
Enopévwg, n k eivat “1-1".
EmpéAeia: Oikovopdénoulog Avaotdoiog

PouUtng¢ Kwvotavtivog
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10° AIATQNIZMA NMPOXOMOINXZHZ
ENAEIKTIKEZ AMTANTHZEIZ
I

A1, A2: Oswpia

A3. AGBog. H f(x) = x3 eival yvAola at€ouoa oto R, dpa Sev éxel akpdrata
alAa f'(0) = 0.

A4.

i) AdBog H f(x) = B bev €ival ‘1-1".

ii) Zwotd agou 1oxvel —|f(x)| < f(x) < |f(x)| epappdloupe Kkpithplo
napepBoAng.

iii) AdBog nx. f(x) = {_1’X <0

1,x=>0
iv) AGBog extd¢ Tou onpeiou enagng.
v) NaBog npenet ¢ > 0.

©EMA 2° “

B1. H f ival eival ouvexng wg aBpolopa ouvexwyv oto [—m, 7] Kat yia KdBe
x € (—m,m) eivat f'(x) =1+ ovvx. Apa f'(x) > 0 yia x € (—m, )
Kal f ouvexig oto —m kal 7 dpa f yviola av€ouoca [—m, m].
A@ou f ouvexng kal yviola aigouoa oto [—7, 7], To OUVOAO TIHWY TNG
f eivaito [f(—n), f(m)] = [—m, ] . Na x € [—m, ] éxoupe:
x>0 f(x)>f(0)e f(x)>0
x<0e f(x) < f(0) & f(x) <0 «kat
fx)=0ex=0

B2. A= {x € Df|f(x) € Dg} ={x €[-mmn]lf(x) >0} =(0,7] #0
Apa (g ° f)(x) = In(x + nux),x € (0,]

B3. Na x € [-m, ] éxoupe: f'(x) =1 1+ovwx =1 x=-hx

NIE
Il
[
NIE

‘EXOUpE TIG EENG EQANTOMEVEG:
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iy G)=r G- P ey=re1

sz:y—f(—%)=f’(—%)(x+%)<:)y=x—1

B4.f’(§)=1
e e
h—0 nuh
G -rG)+rG)-rGr)
h—0 h nuh
([ rGre)-r(G) rGHr)-rG))
=}11_r)r(1) 2 2h B h 'n,uh

(o)1) 1=r )=
f(§+2h)_f(§) =¥=2h |jm f(§+y)—f(§) =f’ (E)

610t lim
h—0 2h h—0 y

©EMA 3° “

©ETIKO

1. Zto tpiywvo ANM eivat ep(NAM) = % kal oto Tpiywvo AEB gival

A EB
ep(EAB) = —
'Apam=£=>w=3=)NM=2x
X AB x 1

Av0<xs1térsE(x)=§AM-MN=%x-2x=x2

Avl<x<3tbteE(x)=(ABE)+(x—1)-2=2x-1
x2, av 0<x<1
Onéte E(x) =
2x—1, avl<x <3

M.xtwo El) kat (1,3] n E e€ival ouvexn w¢ NOAUWVUPIKA Kal agou

lim E(x) = lim E(x) = E(1) = 1, n E eival ouvexig kat oto 1.
x—-1% x—1t

Apa ouvexng oto E 3]
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©ETIKO

Eival E'(x) = 2x yla x € G, 1) kKat E'(x) = 2 yia x € (1,3)

_ 2_
lim Z97E@ _ i, X 1=lim(x+1)=2
T OE@) o ey T
. E(x)— T -2
M s im s =2

Apa E'(1) = 2 ondte n E eival napaywyioln oto G, 3) Kal ENOPEVWG
Ikavonolei TG unoBéoelg tou OMT.

a) Eivat E'(x) > 0 yia x € (0,3) kat E ouvexng oto (0,3] dpa E yvhola
au&ouoa oto (0,3] kat to E(3) = 5 €ival péyioto.
B) ©étoupe h(x) = E(x) +Inx yia x € (0,3]. Eivat h'(x) >0 yia x €
(0,3) kal h ouvexig oto (0,3] dpa h yvhola at€ouoa oto (0,3] kal to
oUvoAOo TIHwvV NG h €ival To:

R((031) = (lim, h(),h(3)| = (~o0,5 + In3]

To 0€h((0,3]) Gpa undpxer p € (0,3), povadikd S6tLh yvnoiwg
aufouoa , tétolo wote h(p) =0

H E eival yvnoiwg av€ouoa oto (0,3] dpa kat 1-1. Bpiokoupe to olvoAo
TPWV o€ kKABe kKAAdo Kkal tnv avtiotpoPn oe kKABe kAAdo Kal givat:
Vx, av 0<x<1
E7l(x)={ x+1
2

, vl <x <5

r5. g*(x) = [E(x) — 1]* & [g()] = [E(x) — 1]

g =00 Ex) =10 Ex) =E1) =x=1

Apa g(x) # 0 yia kéBe x € (0,1) U (1,3] kat n g €ival ouvexng ota
daotnpata (0,1) kat (1,3], dpa n g dwatnpel npdéonpo oe kabéva and
ta Siaothpata (0,1) kat (1,3]."Exoupe TG €€AG NEPINTWOELS Yia TO
npoonpo Kal Ttov tuno Ing g.

e Avg(x)>0vywakdbe x € (0,1) U (1,3] tote
1—x%, av0<x<1
gx) =E(x) -1 & gkx) =
2x — 2, avl<x<3

e Avg(x) <0vywakdbe x € (0,1) U (1,3] téte and (1) kat (2),
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x>—-1, av0<x<1
gx) =—|E(x) — 1| @g(X)={

2—2x, avl<x<3

e Avg(x) > 0ywakdbe x € (0,1) kat g(x) < 0 yia k@B x € (1,3]

o 1-x% av0<x<1
tote givat g(x) =
2—2x, avl<x<3

e Avg(x) <0 vylakdbe x € (0,1) kat g(x) > 0 yia kabe x € (1,3]

o x2—1, av0<x<1
tote givat g(x) =
2x—2, avl<x<3

©EMA 4° “

Al.

A2.

A3.

H f eival nepitth dpa f(—x) + f(x) = 0 yia kGBe x € R kat yia x = 0
gival £(0) = 0. Eivat g'(x) > 0 yia x > —1 kat dpa g yvihola avouoa
oto (—1, +o0) kat To oUvoAo TIPHWV TNG Eival
9((1+e)) = lim, 9C). Jim_ 9()) = R dpa lim () =

x+1
1m =
x—01—f"(x)

lim — = —oo kat lim = 400 dpa 1o lim —— &ev UNAPXEL
x—-1t f’(x) x-1~ f1 (x) x—1 f1(x)

x—>0 X

Nax > 0 givat |

uvxS 1 o — 1 Scru\)xS 1
g(x) [g ()| glx) = glx) = glx)

ouvvVXxX
Kat and to kpitnplo napepBoAng eivat xli‘;“oo (g(x)) =0

a) g yvnola au€ouoa oto (—1,+0) dpa kat 1-1. Eivat
g1l-1
gx) =0 gx) =g(0)=x=0
B) H epantopévn eivatn y = x . AQou 1oxUel
9(0)=f(0)=0 . . ,
f , , Ny = x elval kowvn epantopevn oto (0,0).
o = =117 panopéun ot (0,0)
a) H povotovia ta akpdtata tng f kat to oUvoAo THwy TG f,
qaivovtal otov napakdtw nivaka.
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x —co -1 1 +co

F@| - 3§ + § -
0 \ fT (?

165 - 7 \0

Apou n f eivar nepittn 1oxdel f(—1) + f(1) =0, kat f yvnolwg
auv€ouoa oto [—1,1]. Epdoov f(0) = 0 eival
-1<0<1=f-D<fO<f()=f(-1)<0<f(1)

210 4; = (—o,—1] n f eival yvnoiwg ¢Bivouoa kat ouvexng dpa
f@) = [f(=1), lim_f(x)) = [f(~1),0) Gpa f(x) <Oyiax < -1

Y10 45 = [1,4+0) n f eival yvnoiwg pBivouoa kat ouvexng apa

f43) = (lim £G),F(D] = (0, F(D] épa f(x) > 0yiax = 1.
TeAkd n pida tng f €ivat oto (—1,1) kat €ivat To O kat agou f yvnoiwg
au&ouoa oto [—1,1] eival povadikn.

B) Andé to OMT yia tnv f oto [x,x + 1] undpxel & € (x,x + 1) tétolo
wote f'(§) = f+)-f @) ‘Opwg and to oxnpa eivat f'(x) < 1 dpa kat

f’(f) <1 x+1-x

O¢toupe
d(x) = (x - 2)(29(3) — g(x) — g(5))
+ = D(1 = f(=D - f()

Eivar d(1) = —(29(3) — g(1) — g(5)) kat
d2) =1-f(-D) = f(2) = 1+ f(1) — f(2)
« Ané 1o OMT yia tnv g oto [1,3] undpxel touAdxiotov éva p; € (1,3)
93)-9(1)

2
Anoé to OMT yia tnv g oto [3,5] undpxel Touddaxiotov éva p, € (3,5)
9(5)-9@3)

2

tétolo wote g'(p1) =

Té€tolo wote g'(p,) =

Ané to oxnpa n g’ eival yvnoiwg ¢Bivouoa dpa

b1 <Pz = g'(or) > g () » L2_ID) L IO —96)

29(3) > g(1) + g(5)

dpad(1) <0
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* Ané to oxipa kat to B) tou A3 eivatyla x > 0: f(x+1) < 1+ f(x)
Apal+f(1)-f(2)>0

Apa d(1)d(2) < 0 kat d ouvexng oto [1,2] ondte and to Oewpnpa
Bolzano ¢netat to {ntoupevo.

O¢toupe k(x) = f(x) — x, ouvexng kat yia x > 0 €ival
k'(x) = f'(x) — 1 < 0 (oxnpa) dpa k yvnoiwg @Bivouoa oto [0, +o0)
kat k(0) = 0. Ondte
x>0 kx)<k(D)eokkx)<0s f(x) <x
2019 + f(—2019) = 2019 — £(2019) > 0 agou f(x) < x yia x > 0

Ané to oxnpa g’ ival yvnoiwg @Bivouca kat g'(0) = 1.
Onétex>0=9'(x)<g'(0)=g'(x) <1

av T(x) = g(x) —x téte T ouvexngoto O kal T'(x) = g'(x) =1 <0
yia x> 0 dpa T yvnoiwg ¢Bivouoa oto [0, +0)

Apayiax >0evat T(x) <T(0) = glx) <x

H C, eival ouppetpikn tng € -1 G Npog tnv y = x Kat agol g(x) < x
yia x>0, 8a eivat g7 (x) > x yia k4Be x > 0. Apa g~1(e) > 0.

Mo avaAutika: Apou g yvnaola au&ouoa kat ouvexng oto (0, +oo) gival
9((0,+2)) = (lim g(x), lim g(x)) = (0,+) dpa g™*(x) > 0 yia
x>0

Ma x > 0 B£toupe 6nou x to g~ 1(x) otnv oxéon g(x) < x Kkai gival

9(g7 ) < g7 i) > x < g i(x)

lMNa kdbs x > 0 sival
©'(x) = [2019 + f(—2019)] - ("7‘1) e*Inx 4 g=1(¢) - Inx

Mapatnpoupe 6t @'(x) > 0yiax > 1kat@'(x) < 0yia 0 < x < 1 kat

@ ouvexng oto 1, dpa ¢ (1) eAdxioto.

EmpéAeia: MnaAtoaBidg BevéSiktog
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11° AIATQNIZMA NMPOXOMOIQXHX
ENAEIKTIKEX ANTANTHZEIZ
I

A1, A2: Ocwpia

A3. AdBoc. Av f(x) =x% kat g(x) =x téte lirll f(x) =+ Kal
X—>+ 00

lim g(x) =+ aAAd lim [f(x) — g(x)] = lim x3 = +oo.
x—+00 xX—+00 X—>+00

A4.
i) AaBog npénetkat g(x) # 0 ylakdBe x EANB

.o 3 1’ a x i 0
i) AdBog nx. f(x) = {2 av0<x<1
oto (0,1)

iii) Zwotd nx. f(x) = (x — 1)%,x € [-1,2]

dev elval otabepn aldd f'(x) =0

A5 f'(x) =2 f'(x) = (2x)" yia x € (0,2) kat f ouvexng oto [0,2] dpa
f(x)=2x+c.Nax=0¢lvaic =0 dpa f(x) = 2x yia x € [0,2].
Onéte f(2) = 4.
A@ou f ouvexng oto 2 eival lirzp+ f(x) = lil’gl_f(x) =f(2)=4

xX— X—
f'(x) =—-1e f'(x) = (—x) yia x € (2,4) ka1 f ouvexng oto (2,4]
dpa f(x) = —x+d.Na x = 2 giva lirélJrf(x) =—-2+d=d=6

X—

dpa f(x) = —x+ 6 ya x € (2,4].
TeAlka

flx) = {
—x+6, av2<x<4

Ix6A10: Mo anAd agpou f'(x) = 2 oto [0,2) n

Cr Ba cival éva euBlypappo tunpa pe kAion 2«
dnAadn napdAAnio otnv y = 2x. Apou f(0) =
0 kat f ouvexng oto [0,2], n Cr tautidetat pe tnv
y = 2x oto [0,2]. .
A@oU f'(x) = —1 oto (2,4] n C; Ba eivar éva
eublypappo tuApa pe kAion —1 &nAadn !
napdAAndo otnv y=—x n f(x) =—-x+d. !
Apol f(2)=4t0d =6 : ANEEEANSEEaEREN

2x, av 0<x <2
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B1. Xt0 (—0,0) n f eivat ouvexng wg dBpolopa ouvexwv kat oto (0, +o0) n

f €lval ouvexng w¢ NOAUWVURIKN.

210 x, = 0 €ival lir(r)1+f(x) = lirgl f(x) = f(0) =2 dpa n f €ival ouvexng
xX— x—->0"

Kat oto xo = 0. TeAwka n f eival ouvexng oto R.

x)—f(0 —x%+x x(—x+1

lim Mz lim ———— = lim gz lim(—x+1)=1
x-0% X x—-0% X x—-0% X x—-07*
f)-fO) o e*-1 e¥—e’ d(e¥)

lim —————— = lim = lim = =el=1
x—0~ X x—0~" X x-0- x—0 dx =0
apa f'(0) = 1.
B2. Eival f ouvexng oto R kal

s _ [—2x+1,x=0 reN _1
f(x)—{ex, reokuf=0ex=>
Eniong

lim f(x) = lim —x? = —okal lim f(x) = lim (e*+1)=1
X—+00 X—+00 X—>—00 X——00

H povotovia, ta akpdétata kalr to oUvoAo tpwv NG f @aivovtal oto
napakdtw nivaka.

o% -00 0

feo| + | +
S 5
fe | \_w /
1 1

. 4 ’ 1
H f eival yvihola at&ouoa oto (—00,5] Kal

+oo 3

E_M\o—o—:
8 3

, . 1
yvnoiwg ¢Bivouoca oto [5,+00) Kat

. 1 L 1
napouotadel oto 5 OAIKO pEyLoTo To f (E) =

9 91 , , ,
T To (—00, Z] efval oto oUvoAo TPV NG f.

B3.Twx <0: f'(x) =—1 & e*¥ =—1adbvato . Eniong f'(0) # —1

[64]



©ETIKO

Max>0:f'x)=-1e -2x+1=-1x=1«ka
y-f=fDx-Dey-2=-x-1Deoy=-x+3

B4.MNa x < 0 eivat:
g?(x)—2g(x)+2=e*+1 g%(x) —29g(x)+1=¢e*
() -1)?=e*so

Vgt — 1?2 =Ve* & |gx) — 1] = Ve¥
O¢étw h(x) = g(x) — 1, x € (—o0,0) n onoia ival ouvexng ouvaptnon (wg
Slapopd cuvexwv) kat dpeca npokuntel 6t [h(x)| = Ve,
Av h(x) = 0 yia kdnoto x € (—oo,0) tdte eivat: 0 = Ve* & 0 = e*,
aduvaro.
Apa h(x) # 0 yia kGBe x € (—oo,0) Kkat h ouvexng oto (—oo, 0), ENOPEVWG
n h dlatnpei otaBepd npdonpo. Apa yia kdbe x € (—oo,0) Ba €ival
efte h(x) > 0 ondte h(x) = Ve* & g(x) = 1 ++/e*
eite h(x) < 0 ondte —h(x) =VeX & g(x) =1 —+e*

©EMA 3° “

dépvoupe AA UYog to onoio eival kat
61ap£ooc, dixotépog dpa Ba Oigpxetar and to
kévipo K. Eniong to KBI tpiywvo €ival .lo00oKeAES
(KB=KI'=1) dpa KA bixotépog. Eival yvwoté ét n
gyyeypappévn ywvia BAT nou Baivel oto t6€o Bl
elval ion pe to plod ng enikevipng nou Paivel oto

{510 t6€0 dpa O = BKA. Yto tpiywvo KBA eival
ovvl = KA kainud = BA agoul p =1

Apa

(ABI) = %BI" - AA = % 2-BA-(AK + KA) = (1 + ovv@)nud

2. H ouvdptnon E €ival ouvexing oto (0, ) kal yia kéBe x € (0, ) eival
E'(8) = —nqu?6 + ovvl + ovv?0 = 20vv?0 + ovvh — 1

w=ovvlo

E(9)—0<:>20vv29+avv9—1—0(=>2w +w—-1=0
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w=—1r']a)=§<:)avv9=—1 1 avv@z%
o0 =n(amop.) 1 6 =g (Sektn)

‘Etol E'(0) # 0 yia kébe 0 € (0, g) V) (gn) kat E' ouvexng dpa Slatnpel

npéonpo o€ kabéva and ta diaotnpata ( :) Kat ( )

E' (E) >0 dpa E'(6) > 0 yia kdBe 6 € (0,7;) Kal

E' ( )<OapaE C)) <0ylaKa6£9( )KCll

i i ,

E ouvexig oto 7 onéte n E napouoldZel oto 6; = oAKG péyloto To
b 33
E(5) =

3 4

3. Eivat glirgl+ E@) = 6’ll)r7r11_ E(6) =0.

Y10 A, = (O, g] n E eival yvnoiwg at€ouoa kat g |0 a3 w|
OUVEXNG E'@®) | + ﬁg —
. : 3vV3
dpa E(4,) = ( lim E(6),E (= 0, 33 /4
1 (gﬁo+ (3)] ( E(0) 0/ v/ \0

3 ’
210 4, = [g,n) n E eival yvnoiwg ¢Bivouoa kal

OUVEXNG

dpa E(4,) = (lim E©),E (5)] = (0.3 33

Ma tuxaio y, € (0 i) LOXUEL
Yo € E(4,) dpa undpxel a € (O, g) tétolo wote E(a) = y,.

Yo € E(4;) Gpa undpxeL f € (gn) t€tolo wote E(B) = y,
Apa E(a) = E(B), E ouvexing oto [a,B] kal napaywyiown oto (a,p),
OUVENWG Ikavonotouvtal ot npounoBéoelg tou Oswpnpatog Rolle yia tnv E

oto [a, B].
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4. MNa kdBe 6 € (0, m) eival

E"(0) = —nub <4avv6 + 1)
<0 r(6)

E" (—) E" ( ) < 0 kat E"' ouvexig oto [—,%n] dpa and Bewpnpa Bolzano

, T 2T . ’
undpxel TouAdxiotov éva p € (E’?) té€tolo wote E”'(p) = 0.

To npdéonpo tng E”" e€aptdral and tnhv y = —myub < 0 Kal tnv ouvaptnon
r(6) = 4o0vvl + 1 n onoia €ivat yvnoiwg ¢Bivouoa (r'(#) < 0) oto (0, )
Kal pundevidetal oto p.

NMao< 6 <pevatr(@) >r(p) =r(@) >0 dapa E"(0) < 0 kat

yap <8 <meivar(@) <r(p)=r@)<0d4paE"(6) >0

TeAka to E'(p) eivat oAik6 eAdxioto tng E'.

5. Eivat G(0) = 29 ka yia 6 € (0,m) eivar G'(0) = eam;#

O¢toupe @(0) = Bavve —nub, 6 € [0, 1) ouvexng kat yia 6 € (0, ) eival
@'(0) = —6nud < 0 dpa ¢ yvnoiwg @Bivouoa oto [0, )
0>0=¢0)<p0)=¢B) <0d4pa G'(8) < 0 oto (0, 7) ouvenws n G
elval yvnoiwg @Bivouoa oto (0, ) Kal ouvexing dpa
6((0,m) = (9157?_ G(6), Jim, 6(8)) = (0,1) < (0,m)

Enopévwg yia tnv napdotaon G o G €ival

Ago ={x € DglG(x) € D¢} = {x € (0,m)|G(x) € (0,m)} = (0,7)
dpa opiletar n ouvdptnon Go G oto (0,7) kat n aviowon ypdeetal
looduvapa:

G(0) 2 ST )
MO0 2 (2) o 600 > 6(2) 2 o < 2

yv.f T
G(H)<7®G(6)<G(2)<=>0>E

Apa 6 € (gn)
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A1. O¢toupe g(x) = )2

P

lim f(x) = }Ci_r)r(l)(z +xg(x)) =2+0-f'(0) = 2 kaL agoy f cuvexng oto O

x—0
w¢ napaywyiown eivat £(0) = lirré f(x)=2
X—
Enopévag f(x) < 2 © f(x) < f(0) yia kébe x € R.
‘Etol £(0) = 2 tonkd akpoétato kal f napaywyiopn oto eowtepikd 0 tou R,
dpa ané to Oewpnpa Fermat eival f'(0) =0
MNax =0 eivat 4f'(0) + 0f2(0)=a=>a=0
fo>0  f'(x)  x 1y [x2)
4f"(x) + xf?(x) = 0 = — =—=>(_)=<_
freo+xr o4 \Fe) ~\s

ondte and TG ouveneleg tou OMT undpxel otaBepd ¢ té€tola wote

,x # 0 kal givat

1 x? N
—_——— C
f(x) 8
Katyia x = 0 €ivat ¢ = % dpa
1 x?+4 ) 8
= & =
f(x) 8 flx x%+4
A2.Tia kdBe x € R eival
16x X - 0 A
f'x) =— kat f'(x) =0 x=0
CFra)? fe| - ¢+
H f eivai yvnoiwg atgouoa oto (—oo, 0] kat yvnoiwg

¢bivouoa oto [0, +o0) f(x) / max \

A3. Mapatnpoupe 6t yia kéBe x € R woxvel f(—x) = = f(x) onodte

(—x)2+4
f(=2¢) = f(2c) . Eivalr 0 < ¢ < 2c¢ kat f yvnoiwg @bivouoa oto [0, +0)
apa

[© > (@) > £
14 B a

Etvat Aondv, h(x) = (x — a)?(x — B)?*(x — y)?
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h'(x) =2x —a)(x = B)(x —pY)[(x —B)(x—y)
+x—a)(x—y)x—a)x—p)]

=2x—a)(x =) (x =) [3x* = 2(a + B+ ¥V)x + af + By + ay]

p(x)

H ouvdptnon h gival ouvexng kat napaywyioipn wg noAuwvupikn oto R kat

h(a) = h(B) ondte and to Oewpnpa Rolle undpxel touAdxiotov éva
p1 € (a, B) tétolo wote h'(p;) =0
h(a) = h(B) ondte and to Oewpnpa Rolle undpxel touAdxiotov éva
p2 € (B,y) tétolo wote h'(p,) =0

Eivaith'(x) =0 x=a M x=8 Mpkx)=0
Yuvenwg ol pideg p1, p, ™NG h' gival pieg Tou noAuwvipou p(x) kal enewdn
elvat 2° BaBuou eival povadikeg. TeAKA EXxoupe

x - o P1 B P2 Y +0o
x—a - ¢+ + + + +
x—p - - - + + +
xX—v — — — — — +
p(x) + + T - - ¢+ +
N I N S S S

T.M. T.M.
h() \ T.E. / \ TE. / \ T.E. /

A4.

| 8 - x? 1 1 1 0
lim | — - gUV (—) —|=
x>+ X 4 X (%) X
[ Ylo}d
_ 8x? ~ 8x? _ 1
lim = lim — = 8§, lim | ouvv (—) =ovv0 =1
x—>+oo \ x2 + 4 X—+o00 X2 x—+00 X

. 1 _bétw u— . 1 _
i (e ) = i () =1 i 1=
1
x

Ix6A10: Mo anAd av Bécoupe u =

givat u — 0% kat éxoupe
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. 8u®  ovvu) i ( 8u 0vvu>_0 =0
w0 \T+ 4w nuu )~ ubor \1+ 402 quuju) B

A5.Mpénet x| —1>0 x| >1ex<—-1nx> 1.
f(X)=1n(|x|

o6nou d(x) =

—In(Jx] -1)—-1=0d(x)=0

—In(jx]—1)—-1,x € (—0,—-1) U (1,+0) = A Kal

napatnpoupe ot d(2) = d(—2) = 0 kat éu n d eival dptia apou yia kabe
x €At —x €Akald(—x) = d(x).

MNax > 1eivard(x) = —In(x—-1)—-1

d'(x) = —16x 1 <0
x S (x2+4)2 x-—-1
dpa d yvhola @Bivouca oto (1,+o) ondéte 2 povadikn pida tng d oto
(1, +00).

MNax < -1 eivat d(x) =

2+4 —In(—x—1) — 1 kat
d(x) = (d(—x)) =—-d'(—x)>0
apol —x > 1 eivar d’'(—x) < 0.
dpa d yvhola avgouoa oto (—oo,—1) ondte —2 povadikn pida tng d oto
(—o0,—1).

TeAkG d(x) =0 x = +2

IxOAa:
e [a to npdonpo g d’ oto (—oo, —1) éxoupe eVAAAQKTIKA:
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P 1
YE@ e x+1
1

= — - (x* + 24x% + 16 16

TSN YL (x* + 24x° + 16x + 16)
>0

Ma to noAuwvupo p(x) = x* + 24x? + 16x + 16 10xUeL

p(x) = x* + 16 + 24x% + 16x > 16 + 24x% + 16x = 8(3x? + 2x + 2) >
0 apou to 3x% + 2x + 2 éxe1 4 < 0.

Apa d yvhola av€ouoa oto (—oo, —1)...

e [0 anAd éotw x4, x, € (—o0,—1) pe x; < x,. Téte

X <x,=—-In(—x; —1)—1< —In(—x, — 1) — 1 kal

f yv.avvé
X1 < x;, == f(x1) < f(x,) kal npooBétovtag katd péAn eivat:

d(x;) < d(x;) dpa d yvhola av§ouoa oto (—oo, —1).

EmpéAeia: MnaAtoaBidg Bevédiktog

12° AIATQNIZMA NMPOXOMOINXZHZ
ENAEIKTIKEX ATTANTHXZEIZ
I

‘Eotw to noAudvupo P(x) = a,x¥ + a,_1x¥ 1. +ax + ap  Kat
Xy € R.

LUPQWva HE TIG LOLIOTNTEG TWV 0piwV EXOUYE:
limP(x) = llm (a'vx +a,_x" T4t ay) =

X—Xg
= lim (a,x ") + llm (av XV D+ limay =
X=Xo X—Xg
=a,limx¥ + a,_4 llmx" Lbvvt limag = ayxd + ay_qxy 1+ -+
X—=Xo X=X X—Xg

ay = P(xo).
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Enopévwg, limP(x) = P(x,).
X—Xg

A2.
AwatUnwon Bewpnpatog Bolzano

‘Eotw pia ouvédptnon [, oplopévn o€ éva kAelotéd didotnpa [a, B]. Av:

° n f elval UUVEXﬁC oto | ——— BOE. AN
KA€woté Sidotnpa [a, A Kai, / |

emnAéov, 1oXUEL ; /\x,' e
e
1
|

o
. f(a)-f(B)<0

fla)| -4, fla))

tdte undpxel éva, Toudaxiotov x, € (a, ) tétolo, wote f(x,)=0.

AnAadn, undapxel pia, touddxiotov, pida tng e€iowong f(x) =0
oto avolkté didotnpa («, ).

Mewpetpikn eppnvela Bewpnpatog Bolzano
Av pia ouvaptnon f eival ouvexng oto [a,B] kat ol tpég tng f(a) kai

S(B) eivar etepbonpeg, téte n C, Tépvel tov d§ova x'x touAdxiotov pia

@opd oto avoiktd didotnpa (a, F) .

A3. a) ¥

B) 'Eotw ot ouvapthoel f(x) = x? kat g(x) = x+ 1, ot onoieg
opilovtal oto R.
O1 ouvaptnoelg fog kat geof opidovtal eniong oto R (ouvBéoelg
NOAUWVUHIKWV
ouvaptnoewv), aAdd eivat (fo g)(x) = f(g(x)) = f(x + 1) = (x + 1)?
Kal
@eNX)=g(fx)) =g =x>+1%(feg)(x).dpa fog#geof.

A4.

a X

Aot ot f,g eival ouvapthoelg napaywyiopeg oto [a, f], pe f(a) =
g(a)
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Kal f(B) =g(B), téte ywa TN oOuvdptnon h(x) = f(x) —
g(x) kavonotouvtal ot unoBéoelg tou Bewpnpatog Rolle oto [a,B]
apou

h(a) = f(a) —g(a) = f(B) —g(B) =h(B) «ar n h  elval
napaywyiotpn oto [a, f] wg dtapopd napaywyi{gwyv cuvaptnoewy 010
[, B] pe h'(x) = f'(x) — g"(x).

Enopévwg, undpxel x, € (a, B) tétolo, wote

h'(xp) =0 f'(x0) —g'(x) =0 f'(x) =9g'(x0), Gpa ota
onpeia A(xg, f(x9)) kat B(xgy, g(xg)) oL e@antépeveg eival
napdaAAnAecq.

B) A

Av f(x)>1 ywa kGBe x € R kal undpxel to lirr&f(x), tote €ival
X—

limf(x) > 1.

x—0

Y) L

Av n ouvaptnon f eivat ouvexng oto [0,1], napaywyion oto (0,1)
kat givat f(0) = f(1), ouppwva pe to Bewpnpa Rolle undpxel ¢ €
(0,1), wote f'(§) = 0, dtono agou oxvel f'(x) # 0 yia 6Aata x €
(0,1).

6) A
Aev yvwpiloupe av n f - g eival ouvexng wote va toxvel n npdtaon.

£) X

H ouvdptnon f(x) =x3+x+ 1 eival napaywyiowpn oto R pe
f'(x) =3x2+1>0, dpa eivat yvnoiwg avfouca oto R. H
ouvdptnon f eival ouvexng oto [—1,0] w¢ napaywyiown oto R kat
agou eivat

f(-1)-f(0)=-1-1=-1<0, olppwva pe Bewpnpa Bolzano n
f éxeL pida oto (—1,0), n onoia eival povabdikn, d16tL n f eival
yvnolwg avfouoa oto R.
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. LUppwva pe to oxnpa n f' eival ouvexng R, ondte kpiopa onpeia tng
ouvaptnonc f €lval ta onpela ota onoia n ' pndeviletal, dnAadn ota
onpela pe tetpnpéveg —2,0,2.

B2. To npdonpo tng f’ kat n povotovia tn¢ f @aivovtal otov napakdtw
nivaka.

f1(x)
() T ~y T

a) H f eival yvnoiwg at§ouoa ota daothpata (—oo,—2] kat [2, +00),
evw eival yvnoiwg @bivouoa oto didotnpa [—2,2] agoln f eival ouvexng
oto 0.

B) H f napouciddel tonikd PEYLOTO 0TO —2 Kal TonKO EAAXIOTO 0TO 2, EVw
10 0 napapével kpiopo onpeio.

B3. ‘Onwg @aivetal oto oxnpa n cuvdptnon f’ eival yvnoiwg @Bivouoa ota
Slaothpata (—o,—V2] kat [0,v/2], evdd eivar yvnoiwg atfouoa ota
Siaothpata [—v2,0] kat [V2, +o0).

[FreP+2:f () e2+f (0 =
B4. Eivat lxl:n\/—( TV )

lim ( [Fre)+2]f ) (=f () +v2) ez+f’(x)) —

voyz V2> (= ()+V2)

— lim ([f (O+2]f' () =f'()+V2) 2+f’(x)) —
o2 ~(f'(0)+2)

Lim (—f"(x) - (J=F'C0) +VZ) —e2*f' ) =
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=~'(V2): (J ~-F (D) + ﬁ) ~ 20D = —(=2): (VZ++2) -
e?*(2) = 442 -1, &16u apol n  f'eivar ouvexig oto V2  eival
li ! = f'(V2) = -2.

lim ') = £'(V2)

Enopévwg, apou lir]/”L_K =442 —1>0¢ivat K >0 kovtd oto V2.

X2
©EMA 3° “
. Avotn oxéon f(x)-f'(—x) =—-1 (1) Oéooupe 6érou x T —Xx
I'IpOKUI'ItEl noxéon f(—x) -f'(x)=-1 (2). Apapwvtag tn oxéon (1)

andé tn oxéon (2) npokuntet  f(—=x) f'x) —fx) - f'(—x) =0
(f(x) -f(—x))’ = 0,4pa undpxet ¢ € R, t€tolo wote  f(x) - f(—x) =
c. (3)

Na x =0 noxéon (1) yivetar f(0)-f'(0) =—-1< f(0) (—1) =—
& f(0)=1.

Na x =0 noxéon (3) yivetat f(0)-f(0) =c < c =1, dpa civat
f(x) f(—x) =1. (4) Ané tn oxéon (4) npokuntel 6t f(x) # 0 kat
f(=x) #0.

Alaipwvtag katd péAn ug oxéoelg (2) kat (4) npokuntel

=l f@=—f@e () e +f@) e =0 (k)
e*) =0,

dpa undpxel k € R, tétolo wote f(x)-e* =k. (5)

Ma x =0 noxéon (5) yivetar f(0)-e® =k © k = 1, dpa eival
fx)re* =1 f(x) =e™ xER.

2. Eivat a'(t) = 1m/sec kat f'(x) = —e™*.

H epantopévn tng Cr oto onpeio M(a,e™®) éxel efiowon
@y-fl@=fa) - x-a)osy—e*=—e"" (x—a).

ApouU n epantopévn (&) oxnpatilel ywvia w pe tov d§ova x'x eival
cpw = f'(a) = —e %

Ta peyédn petaBdAdovtal oUppwva pe to xpdvo, dpa eival ep(w(t)) =

e~*® ya
— —a(t) / — p—a(t) . o/
cp(@®) = (=Y o o /(0 = e O 2 (0),
Tn XPOVIKA OTyHA to, elval a(ty) = In2 kal ep(w(ty)) = —e %) =
_e—lnz — _l, del

2

[75]



©ETIKO

_r
ovvZ(w(ty))

S (1+ep*(W(ty) ' (t) =e ™™ -1 (1+) - w'(t) =5 &

cw'(to) = e ' (t)) &

w'(ty) = érad/sec.

Enopévwg, o puBbpodg petaBoAng tng ywviag w nou oxnpatidel n epantopévn
euBela (&) pe tov G€ova x'x TN xpovikh ouypn t, eivar w'(ty) =§
rad/sec.

3. Oewpolpe ouvdptnon h(x) =g'(x) —2f(x) =2x+1—-2e7*, n
onola gival

OUVEXNG Kal napaywyiolpyn oto R wg dBpolopa NoAUWVUHIKAG Kal EKBETIKNAG
ouvdptnong pe h'(x) =2 + 2e ™ > 0, dpan h eival yvnoiwg av§ouoa oto
R.

H h eival ouvexng oto [—1,1] wg ouvexig oto R. Eniong, eivat h(—1) =

-1-2¢<0 kat h(1)=3-2>0, dpa  h(-1)-h(1) <0, ondte
oUppwva pe 1o Bewpnpa Bolzano undpxet  x, € (—1,1), t€T010, WOTE
h(xy) = 0 & g'(xy) — 2f (xy) = 0 kat apou n h givat yvnoiwg avouoa to
X €lval povadiko.

4. Oswpolpe ouvaptnon t(x) = 2f(x)+g(x) — xp?> —3x, — 3 =
=2e*+x2+x+2—xy>2—3x,—3, n onoia eivat 800 @Opég
napaywyiolpyn w¢ npdgelg napaywyiolpwv ouvapthoewv pe  t'(x) =
—2e*+2x+1 kat t'(x)=2e*+2>0, dpa n t' eivar yvnolwg
aufouoa oto R.

Eivar t(xg) = 270 + x2 + x9+2 — x92 — 3%y — 3 = 2e ™% — 2x, — 1 =
—h(xy) = 0.

Ma x<xy=2t'(x) <t(x)=>t'(x) <0 «ka yia x>x5=>t"(x)>
t'(xy) = t'(x) > 0.

To npdonpo tng t' kal n govotovia tng t (aivovtal oTov Napakatw nivaka.

X -00 _-xl} +o0
t'(x) - 0 +
t(x) \ /
0
min
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H ouvdptnon t napouotdel oAikd eAdxioto oto x, to t(x,) = 0, dpa
LOXUEL

t(x) = t(xo) & 2f (1) +g(x) —x0* = 3% =320 & 2f (x)+g(x) =

xo2 + 3x0 + 3.

'5. Hnapdotaon go f opiGetal 6tav x € Dy kal f(x) € Dy, dnAadn,
6tav x €R kair e™* € R, nou 1oxUel, ondte Dy = R. Eivat (go f)(x) =
g(f(x)) =e > +e*+2, n onola eivar napaywyiown oto R pe
[(gof)](x) =—-2e 2 —e™® <0, Gpa eival yvnoiwg @Bivouca oto R,

ondte yia kBe x € R n avicétnta ypdgetal wooduvapa 4e* — 4x >
1

x|~ Impx|+
, 1 1
Ma kébe x € R: |nux| < |x| © |x| — Inux| = 0 = |x| — |nux| + Sz
1 1
——5 < 2. Apkei va 6¢eifoupe U 4e¥ —4x > 2o ef-x>-=
lx|= Imtx|+— 2

e* >x+ 5, nou Loxuel apou
e* >x+1 yuaakdbe x €R.

©EMA 4° “

H f eivat ouvexng kat napaywyion oto (0,4+) wg npd&eig
napaywylolpwv
Inx+x-1
(x+1)2 °
Oewpolpe ouvdptnon g(x) =Inx+x—1, x € (0,4), n onoia eival
OUVEXNG Kal
napaywyion oto  (0,+) pe g'(x) = §+ 1> 0, dpa eivar yvnoiwg
aufouoa oto
(0, +0). MNapatnpolpe 6tt g(1) = 0 kat (x + 1)? > 0, ondte éxoupe
0<x<1=2g)<g)=2gx)<0=>f'(x) <0 ka
x>1=2gx)>g(1)=>gx)>0=f'(x) >0.
To npbéonpo tng f' kal n povotovia tng f aivovtal otov napakdtw
nivaka.

ouvaptnoewy pe f'(x) =« =
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X 0 1 +o00
£ (x) _ 0 m
f(x) \ /
-1
min

ApoU eivat f'(x) <0 yia 0<x<1,f'(x) >0 yiau x>1katn f
elval ouvexng oto 6ldotnpa  (0,+) n f eival yvnoiwg ¢Bivouoa oto
didotnpa 4; = (0,1] kar yvnoiwg av€ouoa oto didotnpa 4, = [1, +).
Mapouoidlel 0Aik6 eAdxioto oto 1 to f(1) = —1, dpa eivat f(x) = —1, ya
K&Be x € (0, 400), pe TNV 10O6TNTA Va LOXUEL HOvo yia x = 1.

, x-(Inx-2 x-lnx—2x 0-0
Eivar lim, f(x) = lim R
x+1 x—>0+ x+1 0+1

Inx) = 0. A(pou n f ElVCll OuveEXNg kat yvnoiwg ¢Bivouca oto 4; = (0,1]
10 0UVOAO TIHWV TNG yla to 44 givat f(4;) = [f(l) lim f(x)) = [-1,0).

. , x-(Inx-2
Eniong, eivat 11m f(x) = lim 2D _ im
xX—+00 x+1 X—+00 1+—

Apoun f eival ouvexng kat yvnoiwg at&ouoa oto 4, = [1,4+) 10 oUvoAo

TUgwv TG yia 1o 4, svar f(4,) = [f(l), lirﬁp f(x)) = [—1, —).
X—>+00

Enopévwg to olvodo tpwv tng  f eival f(Df) = f(41) U f(4y) =

[—1, —0).

=0, apou lim (x -
x—0t

lnx 2

= +o0,

A2. Agou givat f(x) = —1, ya kdbe x € (0,+0), pe tnv 106TNTa Va
loxUeL pévo yia x = 1 n e€iowon f(e3‘f(x)) = —1 006Uvapa ypdpetal
fledN=fH e M™M=1o3-fx) =0 f(x) =3

Apou 3 ¢ f(4,) nefiowon f(x) = 3 eivaraduvatn oto 44, evwd 3 €
f(4,), dpa undpxel x; € 4,, €010, wote f(x;) = 3, povadikd, ddéTL n
f €lval yvnoiwg avfouoa oto 4,. Enopévwg, n e€iowon f(e3‘f(x)) =-1
éxel akplpwg pia pida.

A3. Houvaptnon g(x) = f2(x) + 3f(x) +In (f?(x) + 1) eival ouvexng
Kal

napaywyfopn HE 9'(x) =2fC)f " (x) +3f'(x) + Z;SE)J;(: =
, 2f (x)
Fe@f) +3+00) =
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, 2f3(x)+3f2(x)+4f(x)+3 , x)+1)(2f2 () +f(x)+3
= () LW fJZC(JE)-)I-l SIS _ oriyy UG );Z{x)(+)1 G)+3)
Eivat 2f2(x) + f(x) + 3 > 0 (tpiovupo tng f(x) pe 4 < 0), f2(x)+1>
0 yia k&Be
XER, f(x)=2-1< f(x)+1=0, yia kG x > 0, pe v W0dtnta va
LoXUEL pévo yla
x=1kal f'(x) <0 yia 0<x<1,f'(x)>0 yia x>1 kat f'(1) =0.
Enopévwg, g'(x) < 0= 0<x<1, gx)>0=x>1 kat g'(x) =
0= x=1.

To npéonpo tng g’ Kat n povotovia tng g aivovtal otov napakdtw
nivaka.

X 0 1 +00
g’(x - 0 +
g(x) \ /
min

H g napouoidlet oAiké eAdxioto oto 1 to g(1) = f2(1) +3f(1) +
n(f2(1)+1) = n2 - 2.

A4. loxtel f(x) =2 -1 f(x)+1>=0, yia k@Be x > 0, pe tnv 1odtnta
va LoxuelL pévo

yia x =1, onéte eivat f(a) +1=0 < e/ @+ >1 (1) kai
f+1z20=sfB)+2=21=oIn(fB)+2)=20=In(f(B)+2) =
0. (2)

Ma va woxtel e @+ L in(Ff(B) + 2) =1 and ug oxéoerc (1) kat (2)
NPOKUNTEL

avaykaotkd e/ @t =1 o f(a)+1=0< f(a) = -1 kal
In(f(B)+2)=0= f(f)+1=0¢< f(B) = —1 kai apou eival f(x) =
—1 poévo ya

x=1 Baioxvel 6t a=p=1.

EmpéAcia: Yappag Nikog
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13° AIATQNIZMA NMPOXOMOIQXHX
ENAEIKTIKEX ANTANTHZEIZ
I

A1l. AnédeiEn :

Eotw x1,x, € 4 pe x; < x,. Apkei va anodeifoupe dtt 1oxuvel

f(x1) < fxz).

Mpaypatt oto didotnpa [xq,x,] n f Kavonolel tig unoBéoelg tou O.M.T.
Enopévwg, undpxel & € (xq,x,) TETOLO, WOTE

£ =20 o fa) — o) = 1) (o —x) (D)
Enedn f' (E) > 0 Adyw tng (1) eivat f(xq) < f(xz).

A2. To ouvoAo nou anoteAeital and TG tipég tng f yia dAa ta x € A Aéyetal
oUvoAo Tpwv TG f Kat oupBoAidetal pe f(A) h f(Dy).
AnAadn : f(A) ={y € R/y = f(x) yia kdnolo x € A}.

A3.a)A

B) Eotw ot ouvaptr'\oslc f(x) =+/]x] kat gx) = —i yla TG onoleg ivat
llmf(x) = llmw/ =0 (oxApa a) Kkat llmg(x) = llm(—— — 0
(oxnpa B)

ar limlf () 9(O1 = lim [JIxT (= )] = tim (- ) =~ (oxtwa

Y)
Kabwg,

ot (-0 = i (- ) = im (-22) = im (=) =

—Q00

s
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c i (48 =t () =t (- FR) = e () -

Ixnya a Ixnpa B IxApa y
Ad.a) X
, nx| _Inpx] _ 11 ,
B) X Eival |T =" < i (x >0, |[nux| < 1). Enopévwg
_lomx 1

X X X
’ . 1 ] 1 Ve . e
Eniong lim (—-) =0, lim (=) =0, ondte olppwva PE TO KPITAPLO
X—+00 X x—>+o00 X
, ’, . npgx
napepBoAnc eivat lim = = 0.
x—+00 X

y) £ Tl napdadetypa n ouvéptnon
fx)=x +§ napouclddel TonkG HEYLOTO

ya x=-11t0 f(-1)=-2 kal tonkd | a2
eMdxiotoyla x =1 1o f(1) = 2 kal gival '
f(=1D) < f(D).

A1) |

o) X /\
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€) L H ouvdptnon :
C(=x?+3, x<1
f(x)_{—x+4, leElval \
ouvexng oto [1,3], d1du gival ouvexng 2
oto (1,3) pe lir{grf(x) =3=f()
X—
Kal lirglf(x) =1=f(@3), ev) dev Y~ X3
xX—37
UNApxel  TO lirrllf(x), apol / REe i aanERaneERERRa ARRSY
Xx—
limf(x) =2+ lim f(x).
x—-1~ x-1t

©EMA 2° “

B1. H ouvdptnon h ¢xet nedio oplopou D, = R — {—1} kat n ouvaptnon g
¢éxet nedio oplopol Dy = (0, +90). H napaotaon f = g o h opidetal 6tav x €

Dy, kat h(x) € Dy, 6nAadn étav x # —1 kat

e (l-0l+0)>0e1l-x2>0 x| <le-1<x<

1.
Enopévwg, to nedio oplopol tng f = goh eivat Dy = Dg.p, = (—1,1) Kat

fG) = (g o B)@) = g(h(x)) = In ).

y=-x+4

B2. H ouvdptnon f e€ival ouvexng kat napaywyion oto diaotnpa
(—1,1) wg ouvBeon napaywyiolpwy cuvaptNoewv He

’ _ 14x —(1+x)-(1-x) -2 , , , ,
f'x) = T amy ST e < 0, dpa eivar yvnoiwg @Bivouoa
oto (—1,1).

Eivai

J lim_ f(x) = lim ln(ﬁ) = 400, 616U av Béooupe u = =
x->—1% x—-—1t 1+x 1+x

onote:

= lim u=lim [(1-x) - —] = 2+ (+00) = +o0, npoKUTel

lim f(x) = lim Inu = +oo.
s . uore . 1-x 2 . 1-x .
o xllgl_ f(x) —xll)r?_ln(m) = —oo, 81611 av Béooupe u = T Onote

. o Jig 17X — , . — 1 - _
Uy = xll)nlq_ u= xllgl_ T 0, npokuntel xll)r?_ f(x) Ll_rg Inu 0,
Apoun f eival ouvexng kat yvnoiwg ¢Bivouoa oto (—1,1), To cUvoAo TpwV
g eivat f(Dy) = (lim f(x), lim_£(x)) = (=00, +0).
x— xX—-—
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B3. H ouvaptnon f eival yvnoiwg ¢Bivouoa oto (—1,1), dpa 1 — 1, ondte
opiZetal n avtiotpogn tng. MNa va Bpovpe thv £~ Ba Abooupe tnv e€iowon
f(x) =y wenpog x.

Ly —1<x<11_x
Elvalf(x)—yﬁln( )zy = Ezeyﬁl—xzey+x-
el &

1-
<:>x-(1+ey)=1—e3’(:>x—1+y fl(y)—1+ey HE y € R.

Enopévwc, n avﬂorpocpn ™G f €ival n ouvdptnon f~1: R - R pe

fHx) =

1+eX’
x (5 -1 o
B4. Eival lim f~1(x) = llm —¢ — lim < D _ lim & =01
X—+00 o l+te*  x—>too ex( Ly x>+oo—x+1 041
OEMA 3° II
, |2x| 2 2
r. Elvcu|—|_1<:> <1 o |2x|<x?+1e [x]2=2x|+12>

0 © (|x| — 1)2, nou 1oxUel yia K4Be x € R.

2. Napatnpoutpe 6t f(0) =1 katapol f(x) =1 eivar f(x) = f(0),
dpa n f napouoiddel tonikd eAaxioto oto 0 kat apou eival napaywyioipn
oto R, dpa kat oto 0, wg &Bpolopa Napaywyiolpwyv ouvaptnoewy He
f'(x) = a* - Ina + 2x — 1, olppwva pe to Bewpnpa Fermat eival
ffO)=0=ha—-1=0a=ce.

3.Ma a =e sivat f(x) =e*+x? — x. Houvdptnon f eival 800 Popég
napaywyiopn oto R pe f'(x) =e*+2x—1 kat f"(x) =e*+2>0,
dpan f' eival yvnoiwg atfouoa oto R kat apou f'(0) =0 eivat x <
0=f'"()<fl0)=f'(x)<0 kat x>0=f"(x)>f'(0) = f'(x) >0.
To npéonpo tng f' kal n povotovia tng f aivovtal otov napakdtw
nivaka.

X -0 0 +00
(%) - 0 n
f(%) \ /
1
min
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Apot f'(x) < 0= x<0, f'(x) >0 x>0 kalLn ouvdptnon f eival
ouvexng oto R eival yvnoiwg ¢@bivouoa oto 6idotnpa 4, = (—o, 0] kat
yvnoiwg avfouca oto diwdotnpa 4, = [0,+0) kat napoucidlel oAk
eAdxioto yila x =0 to f(0) =1, &nAadn eivar f(x) = 1, pe tnv wodtnta
va toxveL povo yuia x = 0.

4. H andotaon tou M(x,y) and tnv apxn twv afdévwv 0(0,0) eival
(OM) = /x?> +y? «xat apoul to onyeio M(x,y) pe x > 0 Kweital navw
ot Cr kai ta peyedn petaBaAAovtal oUppwva pe to xpévo n andotaocn
(OM) eivar d(t) = /x2(t) + f2(x(t)) pe x'(t) = 2%. H ouvdaptnon d
elval napaywyiopn wg npdageig kat cuvBEoELG Napaywyiolpwy cuvaptNoEwyV
HE

d'(t) = 2x(t)-x’(t)+2f(x(t))-f’(x(t))-x’(t)x,(t)=: 2 2O+ (x®O) f'(x®))

2 x2()+f2(x(t)) x2(O)+f2(x(1))
Tn xpovikh otypn t, eivat d'(ty) = 2-(x(to,z:égji?z)z;c]c(tg§§t0)))

x(to) = 1,
fx(te) = e + x2(t)) —x(ty) =e' +12 — 1 =e kau
f(x(®) = e*® - x'(t) + 2 - x(t) - x'(t) — x'(t), pa
f(x(te) = eXC) - x'(to) + +2 - x(ty) - x'(to) — x'(te) = e*-1+2-1-
1—1=e+1, onéte o pubudg petaBoAng tng andotaong (OM) eival
2:(1+e(e+1)) _ 2:(e’+e+1) pov

! —
() = =gz = Vet sec'

I'5. H ouvaptnon g eival napaywyiolyn oto R w¢ dBpolopa kat cuvBEaelg
X per4x—x=— 4 f(X)

x2+1 x2+1

2x 4
21 > —1 (1) pe tnv 1oétnta va

napaywyiolpwyv ouvaptioswy pe g'(x) =

2x 2x ,
> |§1<:>—1S2—S1,6n)\(16n
x“+1 x“+1

loxUeL povo yia x = —1.
Eniong, eivat f(x) =1 (2) pe tnv 1o6tnta va 1oxvel pévo yia x = 0.

Enopévwg, pe npdoBeon katd péAn twv oxéoewv (1) kat (2) npokuntel
2x

x2+1
WG 106TNTEG. TUVENWG, lval g'(x) =

Eival

+ f(x) > 0, kaBwg ot oxéoelg (1) kat (2) bev 1oxUouv tautdxpova
2x
x2+1
elval yvnoiwg atfouoa oto R, ondte eivat 1 — 1 kat avuotpégetal.

+ f(x) > 0, dpa n ouvéptnon g
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x*+1

- +6 X’ +2x5 —3x* > 6-e* + 2x3 — 3x2

6. H aviowon 6 ln
looSUvapa  ypagetal 6 ln(x +1D)—6-ln(x2+1)+6-e* +2x° —
3x* > 6-e¥+2x3 -3x? &

2 x% x* x3  x?
Shx'+D+e” +5-=>Inx*+D+e* +> - f(x?) >
f(x) kat agol x,x2 € R kain ouvdptnon g eival yvnoiwg

avfouoa oto R, n aviowon ypagpetal oodlvapa x? > x & x? —x >
lex - (x—1)>0x<0n x>1.

3 2
[7. Eivar g(0) = Inl+e° + "? - "7 =1,dpa g~1(1) = 0.
Eniong, eival g‘l(g(x)) =x, katagou n g~1o g eival napaywyiown oto

R eivat (97" (g(x)))" = «, onéte (g71)'(g(x)) - g'(x) = 1.

Ma x =0 npokUntel (g‘l)’(g(O)) g =1e(@HD 1=1<
(gH'(1) =1,86u g'(0) = 02+1 +e%+02—-0=1.

H epantopévn  (g) TN¢ ypagikng napdotaong tn¢ g~! oto onpeio

A(1, g7 (1)) éxel e€iowon ():y—g ! =@H'D) - x-1)oy-
0=1-x—-1)esy=x-1

©EMA 4° “

Al.Ta x>1ehx>0 n 6oopsvn oxéon ypdgetal looduvapa wg €ENG :

p(x)—xlnx-¢'(x)=0 <:> Inx- ¢’ (x)—go(x)-;=
Inx>0 lnx-(pl(x)—(p(x)-l
= - X

In2x

e@Y _ o ¢ . )
0 lnx) = 0, apa unapxet apibuog ¢ € R,
P x) _

T£T010G, WOTE — = lNa x = e npokUnter — (p( )
@p(x)=—-2Inx,x € (1,+).

=0 <:>(

= ¢ & ¢ = —2, 0n0te gival

A2. a) NakdBe x € (1,4+) oxbouv ot oxéoelg f(x) = —x-Inx- g'(x)
(D) katg(x) =—x-lnx- f'(x) (2). Apaipwvtag Katd PEAN TG OXEOELG
(1) kat (2) éxoupe (f(x) —gx) —x-Inx-(f'(x) —g'(x)) =0, ondrg,
Bétovtag @ (x) = f(x) — g(x) éxoupe @(x) —x-Inx - ¢@'(x) =0 yiakdbe
X € (1,+) Kai ple) =f(e) —gle) =0—2=—2,0n6te and Tto
nponyoUpEVo pwInpa npokuntel ¢ (x) = —2Inx © f(x) — g(x) = —2Inx
(3) yiakdbe x € (1, +0). MpoaBétovtag katd péAn tig oxeoelg (1) kat (2)
éxoupe  (F(x) +g(x)) +xlnx- (f'(x) +g'(x)) =0, ondte, Bétovrag
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h(x) = f(x) + g(x) éxoupe h(x)+xlnx-h'(x) =0 xél Inx-h'(x) +
h(x) i =0 e (h(x) - Inx)" = 0, dpa undpxel apiBuédg k € R, Tétolog, Wote
h(x) - Ilnx = kTa x =e npokuntel h(e)-lne=k < k= f(e)+gle) =
0+ 2 =2, ondéte eivalt h(x) - lnx =2 mgo h(x) = % o fx)+gx) =

=5 (4) vy kdBe x € (1,400). MpooBétovtag katd péAN tig oxéoelg (3)

Inx

kat (4) npokUntel Tl 2-f(x) = %_

2-lnx e f(x) = ﬁ —Inx. AvukaBotwvrag f(x) = ﬁ —Inx otnv

oxéon (3) npokuntel g(x) = ﬁ + Inx yakdBe x € (1,+).

B) Houvdptnon f eival napaywyiown oto didotnpa (1, +) wg npdgelg
napaywyiopwv ouvapthoewy pe f'(x) = _x-lrlzzx — % <0,4pan f eival
yvnoiwg avfouoa oto (1,+). H ouvdptnon g eival napaywyiown oto
Stdotnpa (1, +0) wg NpdEelg napaywyloipwy ouvaptnoewy He

, 1 1 In?x-1 , ' In?x-1
g =——et-=—F7r Evat g(x) =0 _——=0cnx=
lehx=1ox=e.
In?x-1 x>1
Eniong, eivat g'(x) > 0 >0 o mMx>1lehy>1sx>
nx >0
5 x>1
’ In“x-1
e Kat gx)<oe —<0 & .el<x<e
x-ln“x
Inx >0
To npdonpo Tng g’ kail n povotovia tng g @aivovtal otov Napakdtw nivaka.
X 1 e +00
9 '(x) - 0 +
g(x) \ /
2
min

Apol g'(x) < 0= 1<x<e g (x) >0 x>e kain g &ival OUVEXAG
oto (1, +), eivat yvnoiwg @Bivouca oto 4, = (1,e] kat yvnoiwg av€ouoa
oto A4, =[e, +). Mapouoialel (0Akd) péyloto oto e to g(e) = 2, dpa
eival g(x) < 2, pe tnv 1o6tnta va oxuveL pévo yla x = e.
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Y) To epPadd tou xwpiou petadu twv Cr,Cy Kal Twv eVBeldv x = e Kat x =
3 ooUtat e E() = f: If (x) — g(x)|dx.

25

C

‘g‘—/

X=e

x=3
Cf

0.5

-0.5

Ané t oxéon (3) éxoupe f(x) —g(x) = -2lnx <0 vya kGBe x €

(1, +0), dpa to Zntolpevo eppadd eivat E(Q) = — f;(f(x) —g(x))dx =
3 3. ., 3 1

2- [ Inxdx =2 [[(x)" - Inxdx = 2 ([x - Inxdx]3 — [ x - —dx) =2~

(3In3 — e — [x]3) = --- = 6In3 — 6.

EmpéAcia: YapRag Nikog

14° AIATQNIZMA NMPOXOMOIQXHX
ENAEIKTIKEX ATTANTHXZEIZ
I

Al. Anédei€n :

Apkel va anobdei§oupe 6t yia onoladnnote x;, x, € 4 10x0el f(x1) = f(x3).

Mpdypat
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e Av x; = x, 16tE Npopavws f(x;) = f(x,).
o Av x; < x, TOtE 010 Oldotnpa [xq,x,] N £ kavonolel TG unobEoelg

Tou O.MT. Enopévwg, undpxel ¢ € (x1,x,) TETOO, WOTE:
2 1

Eneidn to ¢ eival ecwtepikd onpeio tou 4, woxtel f'(§) = 0, ondte, Adyw
g (1) eivar f(x1) = f(xz).

o Av x; > x, téte 6pola anodeikvietal 6t f(xq) = f(xy).
Xe 6Agg, Aowndy, tig nepintwoel eivat f(x;) = f(xy).

A2.a)A

B) ApoU n f' aAAdlel npdonpo ekatépwbev Tou x, katn f eival ouvexng
0t0 Xy, N f napouciddel akpdtato oto x,. loxter f'(x) >0 yia x > x,
kat f'(x) <0 ya x < xo, Gpato f(x,) €lval tonikd eAdxioto tng f. To
Xo €ER karn f elval napaywyiown o 'autd (givat napaywyion oto R),
onote, oUppwva pe to Bewpnpa Fermat woxvel f'(x,) = 0.

A3. a) Oswpnpa Fermat :'Eotw pla ouvdptnon f oplopévn o’ €va didotnpa
A kat x, éva eowteplkd onpeio tou A. Av n f napouoidlel tomké
akpétato oto x, kat eival napaywyiolpyn oto onpeio autd, tote:

f'(xo) = 0.

B) H f eival ouvexng oe éva kAeloté Sidotnpa [a, f] tou nediou
oplopoU tng, 6tav eival ouvexng oto (a,B) kal entnA€ov LOXUEL:

lmf)=f(@ xa  limfG)=fB).

Ad o)X
Aol n ouvdptnon f napaywyiletal oto [a,B] tkavonoiouvtal ol

unoBéoeig tou ©.M.T., dpa undpxel x, € (a, B) té€t0l0, WOTE:
f'(xp) = % > 0, kabwg eivat f(B) > f(a) kat B —a > 0.

)p2

O1 ypa@ikég napaotdoeig € kat C' twv ouvaptioewyv f kat f~ 1 eival
OUPHETPLKEG WG Npog tnv euBeia y = x nou Sixotopel g ywvieg x0y
kat x'0y’".
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V) A
y nux| _Inpx] _ 11 .
=g === <

Eival | ~ | o SR E (x >0, [nux| < 1). Enopévwg
_lomx 1

X X X 1 1
Eniong lim (—=) =0, lim (<) =0, ondte olUppwva HE TO KPITAPLO

X—+00 X nﬁcx—>+oo X

napepPoAng eivat lim — = 0.
x—+00 X

o) A
Eotw 61 epappdletal to Bewpnpa tou Rolle yia tnv napaywyiowwn f oto

[, B].

Oa npénel f(a) = f(B), nou eivar dtono, apou n f eival yvnoiwg av§ouoa
Katyla a < fioxvel f(a) < f(B).

€A

H npdétaon toxuvel oe didotnpa Kat 6xt o€ évwon dlactnpdtwy.
, s, s, _1 X < 0

MNa napdbdeypa, €0tw n ouvdptnon f(x) = { 1 ’ S0

Mapatnpolpe 6ti, av kat f'(x) =0 yia k4Be x € (—o0,0) U (0, +0),
evtoutolg n f 6¢ev eival otaBepn oto (—o0,0) U (0, +00).

©EMA 2° “

B1. a) H ouvaptnon h eival napaywyiolyn oto R w¢G ylvOpevo
napaywyioipwv ouvaptnoewv pe h'(x) =g'(x)-e ™ —g(x)-e™ =
[9'(x) —g(X)]-e™*=0-e*=0.

ApoU n h eival ouvexng oto R kal toxVel h'(x) =0 yia k4Be x €R
n h elval otaBepn.

B) H ouvdptnon h eival otaBepn oto R, dpa undpxel c¢ € R, t€tolo,
wote

hx)=co=o gx)-e*=ce gx) =c-e* yia kdbe x €R.

Ma x=0 civat g(0) =c-e® = c =2, ondte eivat g(x) = 2e* yia
KaBe x € R.
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gx) _ 2e*  e*

B2. Eivar f(x) = = = :

gx)-2 2eX-2 eX—1
H ouvaptnon f opifetaiétav e* —1# 0 < e* # 1 & x # 0, ondte Dy =
(—00,0) U (0, 4+00).
H f eival napaywyiown oto Dy wg nnAiko napaywyiolpwy ouvaptnoewyv
HE

! . ex,(ex_l)_ex,ex L
f'(x) = (ex 1) = —r - T 1)2 < 0,ywa kGbe x € Dy.
Enopévwg, n f eival yvnoiwg ¢Bivouoa oe kaBéva and ta diaothpata

Ay = (—0,0) kat 4, = (0, +00).

B3. Ta va Bpoupe to oUvodo tpwv tg f  ya to 4; npénel va
unoAoyiooupe ta épla:

lim f(x) kal lirgl f(x).

X—>—00 x—0"

, 0
Eival hm x) = lim =—=0.
f( ) x—>—00 e¥—1 0-1
, . e* . 1 ,
Eniong, ivat lim x) = lim = lim (ex . ) = —oo, O10TL
¢ x—0~ f( ) x—-0~ eX—1 x—0~ eX—1

. lirgl_(ex—l)=1—1=0 pEx< 0o e*<e’o=e*-1<0,
X—

, . 1
apa lim ( ) = —o00.
p x—0~ \e¥—-1

Apou n f eival ouvexng kat yvnoiwg ¢Bivouoca oto 4; = (—,0) 10
ouvoAo TPV g yla 10 A elvat

fdy) = (lim @), lim f(x) = (-,0).

MNa va Bpoupe to oUvoAo WV TG f yiato 4, npénel va unoAoyiooupe
Ta épla:

lim f(x) kat lim f(x).

x—-0* X—>+0co0

Eivat 11m f(x) = 11m = lim (ex - )= +00, 1611

-0t eX— 1 x—=0t eX—1
. hm e* =1 kat
x—0
. lirgl+(ex—1)=1—1=0 pEx > 0o e*>e’ = e*—-1>0,
xX—
. . 1)
tpa i, (55) =+
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ex

Enionc, eival lim x) = lim = lim = lim
¢ x—>+00 fx) x—+00 -1  x—+4oo ex-(l—eix) xX—+00 l—eix

2 -1
1-0

Apou n f eival ouvexng kat yvnoiwg @Bivouoa oto 4, = (0,4) 10
oUvoAo Tipwv NG yla to 4, eival

f(d) = (Jim f(x), lim f(x)) = (1,+).

Enopévwg, to olvodo tpwv tg  f eivar f(Df) = f(41)V f(4y) =
(=0,0) U (1, +0).

B4. Na x <0 n f eival yvnoiwg @bivouoa, dpa 1 — 1.

Na x>0 n f eival yvnoiwg ¢Bivouoa, apa 1 — 1.

Av x; <0 kat x, >0 e€ivar f(x;) <0 kat f(xy) > 1, ondte yia k&Oe
X1 # Xy OXUeL f(x1) # f(x3).

Enopévwg n f eivat 1 — 1 oto Dy katopiletarn f~1.
MNa x € (—0,0) U (0,40) kat y € (—,0) U (1,+) eival
f =y e

y <y
;(:)len(ﬁ), HE

—yoer=efry—yoer-(1-y)=-ySe*=

ﬁ>0<:)y(y—1)>0<:>y<0 ny>1.
‘Etoy, givat f71(y) =In (ﬁ), onote n avtiotpo®n NG f €xeL TUNO

f1(x) =1In (ﬁ) HEe x € (—00,0) U (1, +00).

©EMA 3° “

2
M. Bivaw f(x)-f'(x) = %(x) > 0,4pa f(x) # 0 ya k4B x > 0 kat
agou n ouvdaptnon f eival ouvexng dtatnpei npéonpo. Apou eival f(In2) =
1> 00acivatkat f(x) > 0, yla kGbe x > 0.

r2.Eva f() f'0) =LL 2. f@) f/(x) =1+ f2(x) &

(14 20)) =1+ f2(x).
YUpQWVa PE YVWOoTA eQappoyn, undpxel ¢ € R, tétolo, wote 1+ f2(x) =
c-e* ylakdbe x > 0.

[91]



©ETIKO

Ma x =2 eivaitl + f2(In2) =c- e s 1+1=2c@2c=2c=
1, onéte

1+f2(x)=c-e*e fi(x)=e*—1 f(x) =Ve* —1, 616u f(x) > 0,
yla ke x > 0.

H  ouvdptnon f elvat ouvexng oto 0, dapa f(0) =
xllr51+ f(x) =xli151+(\/ex —1) = 0,on6teeivat f(x) = ve* — 1 ylakdBe x >
0.

3. H e€lowon ypdpetat 1codlvapa ve* =1+ 2 =x+1<vVveX —1—
x+n2-1=0. (1)

Oewpoulpe ouvdptnon h(x) =ve* —1—x+I[n2—1, pe x > 0, n onoia
elval ouvexng oto [0,+0) «kat napaywyion oto (0,+o) w¢ npd&eig
napaywyiolpwv ouvaptnoswy e

’ o er 4 eX—2vVeX—-1
W) =1 %= o
Vi , ’ 173 _ _ e '(e _2)
H A’ eival napaywyiown oto (0, +) pe h''(x) = -+ = eV
{ "(x) = _ e x_ 9 — x — —
Elvcuh(x)—0<=>4_(ex_1).\/ex__1—0(=>e 2=0Se*=2ox=
In2.

eX(e*-2)

- - - X __ X
4-(ex—1)-m>0(:)e 2>0se* >

Eniong, eivat h"(x) > 0 &
2 & x> In2 kal

() <0 e 2

- X __ X
4.(ex_1)_,/—ex_1<0<=>e 2<0oe*<2e0<x<
n2.

To npéonpo tng h” kat n povotovia tng h' qaivovtal otov NAapakatw
nivaka.

X 0 In2 +o00
h""(x) - 0 +
h*(x) \ /
0
min

elnz_p/elnz_q _

2Jelnz_1

H h' napouotddet oAiké eAdxioto oto [n2 to h'(In2) =

.- = 0, ondte givalt h'(x) = 0.
Aot eivat h'(x) > 0 yia kdBe x # In2 kar n h' eival ouvexng oto [n2,
6nou h'(ln2) =0
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n h eival yvnoiwg avouoa oto (0, +0).

Mapatnpolpe 6t h(ln2) =Ve"2 —1—In2+In2 -1 =0 kat agou n
h eival yvnoiwg av€ouoa oto (0, +), n x = [n2 eival n povadikn pida tng
etiowong (1).

4. Apkei va Oei€oupe undpxer povadiké € € (0,In2), t€tol0, Wote
ef In2 f(f) In2

IGE o =

@swpoups n ouvdptnon k(x) =

()

, N onola gival ouvexng oto [0, (n2]

f(O) veO—
1

=0 Kat

WG NNAIKO Ouvexwv ouvaptr’loewv. Eivat k(0) =

[eln2_
k(ln2) = f(izzz) =Ye 22 L= %
loxUel k(0) =0 < m—z < % = k(In2), ondte, oupPwva pe to O.E.T. undpxel

éva touAdxiotov

¢ € (0,In2), tétolo, wote k(&) = lnTz 1O _ 2, = f(é) = al n2

e§ 7 2
H ouvaptnon K glval  napaywyiown oto (0, ln2) U3
flex)-e*—fx)e* _ f')—f(x)
K'(x) = o pram

A@ou gival e* > 0 yla kdBe x € R to npdonpo g k' e€aptdral and to
npéonpo ¢ ouvaptnong p(x) = f'(x) — f(x) pe x € (0,In2).

7 /i * *—2(We*-1)2
Eival p(x) = f'(x) — f(x) = 2\/%_\/396 1= ez(e—j_l) — =
2—e*

2vVeX—1

Mpokunter k'(x) >0, dpa n Kk eival yvnoiwg auvouoa, ondte UNAPXEL
In2 & In2
- S F :T(:)f(g) =

>0 vyakdBe x € (0,In2).

povadikd € € (0,In2), tétolo, wote k(&) =

eén2
PR

5. To tpiywvo OMK e€ival opBoywvio kat to gpfadd tou divetal and tov

. . X
xf(x)zxe 1p£x>0.
2 2

‘Otav n tetpnpévn tou onpeiou M petafdAAetal pe to xpdévo, Téte Kal 1o
eppaddév tou tprywvou petaBdAAdetar pe to xpdévo, dpa eivar E(t) =

x(t) f(x(t)) _ x()V ex(®)—1
2

2

wWno E =

pe x(t) > 0.
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Enopévwg o puBpdg  petaPoAng tou  epPadol  eival E'(t) =

21 () O 14 x(t)-E X O
201 e x(6) > 0.

2

Apa Tn Xpovikh otypn  ty, nou eival  x(ty) = In2 cm kal x'(ty) =
2 cm/sec, o puBudg petapoAng tou eppadou eival

x(to).
x1(to)VeX t0)—1 + x( tg)- el (t0) o [T + o olnz.,
. 2ex(t0)_y € Wy
E (tO) = > = > = eee =

(1 + In2)cm?/sec.

©EMA 4° “

A1. H ouvdptnon f eival napaywyiopyn oto R, dpa kat oto [0,7] wg
dBpolopa napaywyiolpwyv ouvapthoswy pe f'(x) = 20vvx — 1.
MNa x € [0,] eival f'(x) =0 & 20vvx — 1 =0 & ovvx = % =

VA 71'
oUVX = 0UVI & X = -
Apou x = g gival n povadikn pida g f'(x) =0 karn f' eival ouvexng
oto [0, ], téte Ba diatnpei npdéonpo ota dacthpata [O,g ) Kat (g, m]. Elval
f'(0)=1 kat f' (g) = —1.

To npdonpo tng f' kat n povotovia tng f @aivovtal otov Napakatw

X —0 0 T T 400
3
Emieypievog 0 g
AptHpog
f'(XO) 1 -1
f'(x) + O -
£ / \

nivaka.
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Apou f'(x) >0 oto [0,%), f'(x) <0 oto (g,n] Katn f eival ouvexig
oto [0,n], eivat yvnoiwg avouoa oto 4, = [0, g] Kal yvnoiwg ¢Bivouoa oto

4, = [, 7.
Yto 0 napouotdlet tonikd eAdxioto to f(0) = 3.

210 g napouotadel oAkd peyloto to f (g) = Znug —g +3=2 g -
3vV3+9-7
T

Z4+3=
3

Yto m napouclddel oAiko eAdxioto to f(m) =3 —m, didu f(m) < f(0).

A2.Tw x € [0, 7] n efiowon ypapetal looduvapa
17,ux=%x—§+avv%<=>2n,ux—x+3=\/§<=)f(x)=\/§. (
A}
oV - =—)
6 2
H f eival ouvexng kat yvnoiwg avfouca oto 4; = [0, g] dpa to ouvoAo
3vV3+9-1

TIHWV TNG yia To 44 €ivatto f(4;) = [f(O),f (g)] = [3, 3 ].
V3 & f(4,), dpa n e€iowon f(x) =+/3 eival adlvatn oto A4;.

H f eival ouvexng kat yvnoiwg ¢Bivouca oto 4, = [g,n] , dpa to ouvoAo
TIHWV TNG yla To 4, eivatto f(4,) = [f(n),f (g)] =[3—-m, 3\5;9_”].
Eivat 3—7 <0 <3 kat 232277 \/§+3—§> V3, dpa V3 € f(4,),

ondte n e€iowon f(x) =3 éxelAdon oto 4, katapol n f eival yvnoiwg

¢Bivouoa, n Auon autn eivat povadikn oto A4,. Enopévwg n efiowon
f(x) =+/3 éxet povadikn AUon oto Sidotnpa [0, ]

A3. H f eival napaywyiown oto didotnpa [0, ], dpa ikavonotouvvtal ot
. , T 3T 3w 2m ,
unoB¢oelg tou ©.M.T. yia tnv f ota dlaothpata [E'E] Kat [E'?]’ onote,

3 3 2 FE-r&
undapxouv ¢&; € (%,%) kat &, € (%,?n), tétola, wote (&) = 27— =
10 5
FE-r& FE-rE  rE-r&
1071’ = Kat f,(€2) = 5211: 31r10 = 2 T 10 .
o S 10 o

H ouvéptnon f' eival napaywyiown oto R, dpa kat oto [0, 7] wg dBpolopa
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napaywyiolpwy ouvaptioswv e f''(x) = —2nux.
MNa x € (0,m) eivat f""(x) < 0 katagol n f' eivat ouvexing ota 0 Kal T,
elval yvnoiwg @bivouoa oto [0, ).

fri 3m\_(m
Eivar 0 <§< 1 <i—7g< & <2?"< T2 fl(&) > (&) = f(lo)lf(s) >

10
f(z?”)—f(i—’;) 3m T 2m 3m 3m T
— =f(%)-rE)>r()-r(@)=27()>rE)+
2T
(%)
A4. Eival 0<x<1(:>0<§-x<§-1(:>0<§-x<§ Kal
0<x<1(=>0>—x>—1<=)e°>e"x>e‘1<=)§<e"x<1(=>§-
E<E.e—X<E.1$
3 3 3
:>0<£<—-e‘x
3e 3
<E
3
H f elval ouvexng kat yvnoiwg al€ouoa oto 4, = [Og] dpakar1l—1,

ondte n e€iowon

T Vs - , s [ 77.' - —
f(g-x) =f(§-e x) toodulvapa ypdgetal JXx=3e Yo x=e™
Oewpoulpe ™ ouvaptnon g(x) = x — e *. H ouvdptnon g eival ouvexig

oto [0,1].

Eniong, eival napaywyiown (eival napaywyion oto R wg &Bpoiopa
napaywyiolpwv ouvapthoewv) oto (0,1) pe g'(x) =1+e ™ >0, dpa
elval yvnoiwg av€ouoa oto [0,1].

EmnAéov, eivat g(0) = —e®=-1<0 kat g(l)=1-e1=1 ~1=

e

%1 > 0, onéte g(0)- g(1) < 0.

YUppwva pe to Bewpnpa Bolzano n e€iowon g(x) =0 o x—e™* =0

X

x = e~ éxel Avon oto (0,1), n onoia €ival povadikn, apou n g eival

yvnoiwg auouoa oto didotnpa auto.

Enopévwg, n efiowon f(g-x) =f(§-e‘x) éxel  povadikn Adon oto
diaotnpa (0,1).
EmpéAcia: Zappag Nikog
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®YZIKH NMPOZANATOAIZMOY

1° AIAFQNIZMA NMPOXOMOINZHX
ENAEIKTIKEZ AMANTHZEIE
|
A

1-A
2-B
3-B
A.A.O: |Sox,mw Zﬁoxm m,-v,—m,-v,=0—

2.m.1)1=3.m.1)2_)1)2= 2.1)1 (-I)

1 1
Eivat Kl:Kz?ml-vf—>K:§~2-m-vf—>K:m-vf(2)

Eniong:
1 1 4-v?
K,==-3m-v,—25K,=>3.m-—1
2 2 9
A@oU 1o oucowpdtwpa akivntonobnke, 6AN N KIVNTIKN EVEPYELQ TWV

owpdtwy, £yve Beppodtnta.

—->K, =§-m-vf¢)K2 =E-K

2 5
YUVENWG: Q:K1+K2:K+§-K—> ng-K

4-B
To {ntolpevo onpeio A , 6nou n évtacn B tou X Y
payvntikoU nediou eival pundév, Ba Bpioketal otnv H— 12cm ———H
neploxn avdpeoa otoug aywyoug X kat Y kat

nAnoléotepa npog tov X, o onoiog diappéetal anod & Bx
s ’ ’ 7 7 =0 =p— 170 —>

10 HiIkpOTEPO pevpa. Eotw og andotaon a and tov
X. Oa eivat:
= ku2l  kyél I @By 121
BO)l:O—)BX:BY—)T:E—)]_Z—a:
20
5. A-X

B
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M->x
A-X
E-A(P=v:1-> P =Vnuwt - Inuwt - P = Vinu?wt > 0)

Loz ||

1.Zwoté to (iii).

ArtioAéynon:

Tnv ouypn t= 3In2

10 nNAdToc eivat:

3In2

A=A e A 5A=A e

A=A, e"?’ —>A=AO~2-3—>A=%

2 2
Kal n evépyela: E:%-D-AZ:E.D-(ﬁj :l D- Ay —>E:5

2 8 2 64 64
YUVENWG N «anWAEla» EVEPYELQG TOU OUCTAPATOG OTOV Napandvw xpovo
eivat AE=E;,-E=E, —E——> AE—gE
64 64
2. Xwoto o (i)
ArtioAdynon:
KaBwg petakivoupe tov avakAaotnpa a,

navw otnv peookaBeto ToU F
euBlypappou  tpnpatog I1A,  otov
avixveutn A ¢tdvouv dUo0 kupata, Ta
onoia &ekwvouv and tnv nnyn I1 kat
dlatpéxouv  OLOPOPETIKEG  AMOOTACELG H. M A
HéEXpL va  @tracouv o€ autov. ~- d &
Avixveloupe  taAdvtwon  PEyIOTOU

NAATOUG OTOV AVIXVEUTH, yla tétaptn gopd and tdte nou apxioape va
HETAKIVOUPE TOV avakAaotnpa a, tav yla Ti§ anootdoelg autég, L.oXUEL N
oxéon: r; —r, =4-A, (IIN)+ (NA)—(TIA) =4-A,

2+ (TIN) — (MA) = 4- A

A2-(MIN)=d+4-A=6-A+4-2=10"A

(TIN) =5-2
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Epappéloupe nuBayodpelo Bewpnpa oto opBoywvio tpiywvo ITMN:
(IIN)? = (IM)? + (MN)? , (5-0)? = (5% +h? , h? = (5-2)% -
(3-1)?% =162

h-f

Apa h=4-)\=4-UT‘S TeAika Vs =

A':\/A12+A§ +2-A1-A2-ovv2?n —

—>A'=\/2-Af+2-Af-(—%)

Apa E=%-D'~A'2 :%m-m2~Af =E, =E,

Yuvenws: E=E, =E,

—>A'=JAI 5 A'=A

3. Xwot6 To i

ArtioAdynon:
Ano tn diatnpnon NG evéEPYELAg, EXOUME

Eap)(:ETSA_)KQPX+UQPX:KTSA+UTSA+Q_)0+mgh:K+0+

K 9K 91 4
3O Mmgh="— mgh=_om® v =2ygh

4. Ywoto to (ii).

ArtioAdynon:
To apxiko

OWANVOELDEG R
éxel N oneipeg, i

pnkog £ kat («) . T]
avtiotaon R. . ‘i
‘Otav 0 € e
OWANVOELOEG —
konel otn peon

Ba éxet  N/2 r, R2
oneipeg, pNKoG [ R
2/2 kar (B e T wa—

avtiotaon R/2. KOKAOUE

Xto oxnpa (a), :
onou autd éxel |
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ouvdeBel pe 1davikn nnyn nAektpeyeptukng duvapng E, n évtaon tou

. f E , .

pevpatog nou to Slappéel eivat [ = = Kal n €vtaon Tou payvntikoy
, . . , , EN

nediou B oto eowteptkod tou divetal and t oxéon B = k,/ht;;.

Yto oxnpa (B) éxoupe ouvdéoel tnv (dla 1davikh nnyn pe ta duo

owAnvoeldn napdAAnia

peta&l toug, enopévwg n évtaon tou peldpatog | nou diappéel to kABe
Y4 I'e ’ E ’ 2E 2 ’
owAnvoeldég eivat I'=—->1" = —  Kat n €viaon tou payvntikod

R/2
, , . . . , , /N/2
nediou B’ oto eowtepik6 tou diveral and tn oxéon B’ = k4wl N2,

2/2
B' = kdn g~

oewa 3 ||

A. O1 8Uo petalAikoi odnyoi, n pafdog kat o avuotding anoteAovv éva
kAelotd nAaiolo and to onoio Siépxetal payvntkn pon ®=BS, énou S 1o
epufaddév tou oxnpatldpevou nAatciou. KaBwg n pdpdog kiveital,
petaBdAAetal n empdavela S pe ouvénela va auv€dvetal n payvntikn pon
nou Siépxetal and to nAaiolo kal va ep@avidetal enaywyikn taon. Av o€
xpévo At n pdaBdog éxel petatoniotei katd Ax, TOTE TO PETPO TNG
ENaywylkNg tdong nou gpgavidetal oto nAaioto eivat

Egn — |£| — DPrer—Papy — BSter—BSapy — B(Sten—Sapy) — BAxL 5
At At At At At
E.r = BuL (1)
‘Exoupge  KAewotd  KUKAwpQ, Z A X
ondte avantyooetal ENaywytko 1‘4_“ B I+ v_ '
pevpa. ZUP@wva Pe tov kavéva ® .
tou Lenz, 1o enaywylkéd pedpa RA; S N B
éxel TéTOola POpd, WOTE va & Ry 4 X
avtrtibetat oto aitlo nou to 181 Lox
npokdAeoe,  &nAadbn  otnv A =
av€non TNG PAyVNTIKAG PONG. r X2

Ma va oupBel autd, 1o deutepoyevég payvntikd nedio, Ben , Npénel va €xel
@opd and tn oegAida npog tov avayvwotn. ZUPewva He Tov kavéva tou
6e€lou xeploy, yia tnv dnploupyia payvntikoU nediou o€ KUKAIKG aywyod,
agpou to payvntikd nedio éxel popd and tn oeAida npog tov avayvwotn,
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1O enaywylkd pelpa, len , €xeL Ppopd avtiBetn pe authv Twv SEIKTWV Tou
poAoylou.
H paBbog Al Bpioketal peoa oe payvntiké nedio évtaong B kal diappéetal
and pevpa pe @opd and to I npog 1o A, dpa déxetal duvapn Laplace n
onoia oUppwva Pe tov Kavova twv Tpiwv daktiAwv tou 6e€lol xeplou
éxel popd avtiBetn and autnv tng taxutntag Kat PETPo {00 pE
F, = BIL = BEm = p BY%_ _, p = BZV 5

Roa Rp+Rq Rp+Rq
Xtn oxéon autn, 6Aol ot 6pol gival otabepoi ektég and tnv taxvutnta u.
Ytnv apxn n taxvutnta eivat pndév, dpa kat n Fr . ‘Etol, n paBédog
entaxvvetal e€aitiag tng duvapng F. H kivnon eivatr emtaxuvépevn. H

enttdxuvon tng pdBdou npokuntel and tov 2° vopo tou Neltwva
_B%1%y
RA+R1 (3)

B?L%y
Rp+R,
Eneidn n kivnon eival enitaxuvépevn, n taxdtnta tng paBdou Slapkwg
aufavetal pe ouvénela, 6Nwg npokuntel and t oxéon (3), To PETPO TNG
entdxuvong tng paBéou va pelwveral.

‘Etol, n kivnon nou Ba ekteAéoel n pdPdog eival enitaxuvopevn pe
EMNITAXUVON NOU TO PETPO TNG PELWVETAL OE OXEON HE TO XPOVO.

JF=ma—->F—-—F,=ma—-F— =ma->a=

B. ‘Otav n ouviotapévn duvapn yivel pndév, dnAadn n Fi yivel ion pe tnv
F, tote n kivhon Ba yivel euBUypappn opgaAn pe tnv oplakn taxdutnta Uep ,
pe tnv onola Ba kiveital teAikd n paBdog. Etoleivat XF =0 - F = F, -
B?L%v
=T 7 Yo = gt ()
Mpénel va unoAoyiooupe tnv avtiotaon Ra tou Aapntipa. Ané ta otoixeia
Kavovikng Agitoupyiag tou Aapntipa 6W/3V, n avtiotaon tou Aapnthpa

, Vi VE
eivat P=R—K—>RA=?K—>RA = 1,50
A

4 , , m
Me avtikatdotaon otn oxéon (4) naipvoupe: |v,, = 4=

T

, . , , , Ee
I". H évtaon tou nAektpikoU pedpatog Bpioketal and tn oxéon [ = —=

Roa
__ BuL
" Rp+Ry
kal otaBeponoleital 6tav otabeponotnBei n taxdtnta, dpa €ivat ion pe:
BvgplL
1= 9P g Il = 2A
RA+R1
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Ano ta otoxeia kavovikng Asttoupyiag tou Aapnthpa 6W/3V, npokuntel n

, , , , P
évtaon kavovikng Aeitoupyiag tou Aapntnpa Px = Vil = Ix = V—K -
K

Apa, petd tn otabeponoinon tnG €viaong Tou NAEKTPIkoU peUpaATog, o
Aapntnpag Asitoupyei kavovikd, apou n €vtaon nou tov diappéet looUtal
HE TNV €vTaon Kavovikng Asitoupyiag tou.

A. ©a unoAoyiooupe to peTpo g duvapng Laplace t xpovikn otiyph nou
n Taxvtnta

272%0p
NG pdPdou eival (on pe To €va TETAPTO TNG Uop. (2) > F, = —
A 1
FL = 0,5N
O pubpog katavdAwong evépyelag and t duvapn Laplace eival
AW, F, Ax v AW,
AW, =L - =Fuv=F-2- AW, | FL|=0,5£
At At At S

Tnv (6la xpovikn ottypn o puBpdg katavdAwong evépyelag and toug
avTIOTATEC €lval

Vo
B212v2 _ B2LA(—2)?

E
P, = 1?R.,, = (==£&)2 = = N =
Roa o4 (RM Roa Ra+Ry Ra+R; Proy = 0.5W

‘Onwg napatnpolpe o pubudg katavdAwong evépyelag and t duvapn
Laplace kat o puBpédg katavdAwong evépyelag and Toug avilotdteg ivat
{ool, kAt nou ntav avapevépevo kabwg n 1oxug tng FL avtinpoowneUel tov
pubpd napaywyng NAEKTPIKNG evépyelag, n onola petatpénetal OAn oe
Beppikn Ndvw otoug avtoTtdrteg.

©EMA 4° “

A. (i) Na tnv kivhon tou m; (A-T)
0.M.K.E éxoupe:
AK=2W > K, -K, =W, »

N
N
P

AWM

N

MAMAWAMAG

< IV l

B s

1 1 ~_0:0
=mv —=m,v} =-m,gh - t
2 2 UT A
v, = \/1)0 —2gh — v, =4m/s| (r) I, é%—ﬁ ¥
m b i

B B

C
—

(i) H «xivhon tu m, eival
eubuypappn opald eniBpaduvopevn , v,
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pe otaBeph emPpdduvon g=10m/s’.
Apa

V=V
v =V, —gt > t=—2—2 5 t=0,2s].
g

(iii) Enetdbn n kpouon eival KeVTPIKA Kal EAACTIKA Kal Ta owpata €Xouv (ogg
pales (m, =m,), Ba avtaAAd&ouv taxitnteg, apa:

v, =, —>|v, =0| Kat v, =v, = |v, =4m/s|.

B. Xmn  ouvéxeila, 1w m, exteAei T[.AT  pe  nepiodo
T=2n % — T =2n, ’% —>T=—s Kal KUKALKN ouxvétnta

Enedn n taxdtnta v, anoktnBnke otn B¢on wopponiag tng taAdviwong,
Ba eival n péylotn taxvtnta, apa:

DI2=CO-A—)A=&—).

o)
X = Anu(ot+¢,) 0 =nue,
, , t= O (PO =0 >0
Eniong, yia tnv AT eival - . —>
x=0 n
v>0 Q=T

Py = 0

H e€iowon taxutntag tng AT eivar :

V= Dy OOV(0t + @) —>[v=4ovv5t] (S.).

I. Ma v anopdkpuvon x and tn Ban wopponiag, ivat:
X = Anu(ot +¢,) = x =0,8nust (S.I).

Eniong éxoupe: F = -Dx —>X 5 3F = -50-0,8nus5t —

2F = —40nust
L —>
YF=F, -B,

Ka —F, —-m,g=%F - |F, =20-40nut|S.|
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F, :O—>20—40nu5t:0—>nu5t:%—>m 5t, =g»

popa

Eivat:
T
-t =—5
30
F, =F,,. = 60N(*)—20-40nu5t =60 —nu5t =-1
1n 3n 3n .
Kar —L—5t, =— > |t, =—S5 (*) Xnv ©.
fope 2 10

givat XF=0 —>F, =B, > KAl =m,g—> Al =0,4m/Otav 1o owpa
Bpioketal otnv katwtepn B¢on (X = —A) Tng TaAdvtwong, Téte To EAATnpLo
€XEL TNV PEYLIOTN Napapéppwon Tou.

Alyps = AL +A —> Al =1,2m

kat eivat F;  =KAl,, > F, =60N.

A. Eivat x =O,8nu5ti>x =O,8nug—>x =0,8m.

AnAadn to m, Ppioketal otn B€on Z nou eival n akpaia B¢on tng AT

(x=+A).
‘Etot:
i) WBZ =B, -Aocvvl80=20-0,8-(-1) —> WBZ =-16J
i) W, =U0 Yo = L KA L KAI?
“) F, — Yer — Ma T E apy E TEL
, Alm =Al, =0,4m —
OHWG W, =0

Al_, = A—Al =0,4m

i) W =W, +W, —[W,, =—16]
1 .
EvaAlaktikd: Wy, = AK =0- Emzvf — W, =—16]

n W, = U%% —US, :0—%KA2 =-16J.

EmpéAcia: BAaxénouAog Apng
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2° AIATONIZMA NMPOXOMOINZHX
ENAEIKTIKELZ AMTANTHZEIX
I
A

1-06
2>y
3-p
4- 3

5.
A-Xwotd
B — N\d&bog
I ->YXwotd
A - Ywotd
E —»N\d&Bo¢

©EMA 2° “

1. lowotd 1o (a)
ArtioAéynon:

H efiowon nou nepiypager  to nAektpikd nedio evog appovikou

nAgektpopayvntikou kupatog eivat: E = Ej,nu2m (% - ;\)

ondte and v e€iowon E = 30nu2n(6 - 10°t — 2-10%x) (S.1.) tn¢ (a)

andvinong NPoKUNTeL:

T==210"0s>f=6-10""Hz kat A=5-10"2m

Apa n taxutnta pe tnv onoia dtadidetal to nAektpikd nedio tou appovikou

NAEKTpopayvNTiKoU KUpPATog oto KEVO elvat:
vV=A=2-102-6-10=3-10°m/s = c

Yuvenwg auth n e€iowon tng (a) andvtnong eival anodektn. AvtiBeta ol

aAAeg OUo anavthoelg bev eival anodektég yiati yia tnv e€iowon

E = 30nu2n(8-10°% —3-10%x) (S.1.) g (B) andvtnong npokuntel
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T = %- 1071% = f=8-101° Hz Kat A= é 1072m  ondte

U=?\f=§-108m/s¢c

yia v efiowon E =30mu2m(9-10°t—4-10%x) (S.1.) tg (y)

andvtnong NPoKUMTEL

T=%-10‘1°s=>f= 9-101° Hz «al A=%-10‘2m onote U=7\f=z'
8m/s # ¢

2. owaotd 1o (Y)

ArtioAdynon:
O1 600 petaAAikoi odnyoi, n paBdog kat o

avtiotdtn¢ anoteAolv  €va  KAELOTO — =
nAaiolo and to onoio Siépxetal payvntkn l }; 2.
pon ®=BS, 6nou S to €uPfaddév tou R
oxnpatdépevou nAawoiou. KaBwg n TI
papdog  kwelta,  petapdAAdetar n . =
enpavela S pe ouvénela va aufaveral n
payvnuikn pon nou Oiépxetal and to
nAaiolo kal va ep@avidetal enaywytkn IL
tdon. Av ot xpévo At n pdPdog éxel ®©

R wy

’ ré Ve 4 R B
petatoniotel katd Ax, TOTE N €NAYWYIKN ®
tdon nou gpgaviletal oto nAaiolo eivat
gn' _ | | — ‘prsl d’apx BSteAa—BSapy N AL -
At -
_ B(ng,l — Sapy) _Blax
ET T At - ET T At - ETT v

To kA€l0T6 KUKAwpa ZATAZ diappéetal and enaywylké pevpa tou onoiou

n évtaon sival
__Eegnr _ BuL _ BuL __ BuL

| ==& = = =
& R,y R+Ry R+2R 3R
H diagpopd duvapikou V za , ota dkpa tng avtiotaong R, oUpgwva pe tov

vopo tou Ohm eivat V;, = IR = %R Vo = §BUL

3. |owotd 1o (Y)

ArtioAéynon:
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T

2

210 Npwto cuotnya:

Natwowpa: ZF=0-T, =W

Opc Ty =T, - T, =W

Ma v tpoxadia: 27 =0 - F;R = T

T,R-F =W (1) !

2to 6eUtepo olotnpa:

ST=0-FR=T,R->F=T, (2 EH

SF=0->F,+T,=W,, > F, +
(2)

T,=2532F=""5F= Woi

3w (r-'l\-\) 3

—>F2:ZF1—> F1:§F2

4.
ArtioAéynon: (+)

—
e 7 ’ ’ sm

Kc,lta v I'I)\f:lOthn kpoton, To 0UoTna Twy AP 4 o mB

dU0 owpdtwv Bewpeitar  povwpEvo B <

il

(6nAadn XFe=0) dpa 1oxVet n  apxn S 4m
dlatnpnon tng oppng (AAO): ._.V
20\ ~0A U .

pnptv = pusrd = méuv-3mu=4ml/ = l/=2 HET&

To Nooootd NG KIVNTIKAG EVEPYELAG MOU XABNKe katd tnv kpouon
Kol Ko/‘l

, Eqnwar _ Kapy—Kzea _
eivat: ok T T ol =
apx apy
2
Jm(4v)? +}3mv?—Jamy? _teml+3mi-am(p?  1vi- 2 75
zm(4u)2+z3mv2 - 1672+ 3?2 T o19v2 T 19v2 76

©EMA 3° “

A. An6é ta otoixeia kavovikng Aertoupyiag yia tn BeppikA ouoKeun
Bpiokoupe To pelpa kavovikng Tng Asrtoupyiag kat tnv avtiotaon tng.

Px _ 400 Vg _ 160
Iy="X=—>1,=25A4 «kal Ry =X ==—"5[R; =640
Vk 160 Ix 25

Eneidn n ouokeun Aertoupyei kavovikd, lev=lk— |I, = 2,54

B. H oAkh avtiotaon tou kukAwpatog eivat:  R,; = R + Ry = 8012
Eniong: V., = I.,R,y = Vey =200V kat V= V.2 = 200V2V
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H ouxvétnta tng evaAAaocodpevng tdong divetal and tn oxéon

N _ 6000 , .
f= == 120" f =50Hz Kat n ywviakn ouxvotnta o = 2nf —
rad
w = 1007 —~

Apa n e€flowon tng evaAlAacodpevng tdong, eivat: v = Vyuwt -
v = 200+/2nu100mt (SI)

. To nAdtog tng évtaong tou evaAAaoolpevou pevpatog sival [ =

1.,V2 = 2,5V24

Apa, n xpovikn e€iowaon tng evaAAlaocodpevng évtaong eivat

i = Iquwt — i = 2,5vV2nu100mt (SI)

yia t = %s, eivat: i = 2,5\/777#117” - i=25V2 (— %) - i=
—1,25V24

O pubpog €kAuong Beppdtntag oto KUKAwpa elval n ottyplaia 1oxug

dQ , 2 dQ J
m =P = lZRo)L = (—1,25\/7) 80 — at = 250;

A. Npénet V.,' = Vi = 160V, dpa V' = 1602V
Apxikd eival V=NBAw kal teAikd V '=NB Aw

, V' NB'Aw 160vV2 B’ , 4
Onéte: — = - =—->B =-B
1% NBAw 2002 B 5
4

" ZB-B
Apa, m% =2-2100% = +—100% — [1% = —20%)

; B
©EMA 4° “

A. lNa tnv AAT tou owpatog X1 to nAdrog eival
A=d=0,4m.

, k rad
Enion¢ k, = myw? - w, = /m—l - w; = 20—
1

N

t=0, x=A

Eivat x = Anu(wt + @) A= Anpepy =
05(p0<27l' T
M@y =1—"—>¢0 =7

Onédte x = Anu(wt + @) =
Vs
x = 0,4nu (20t + E) (SD (1)

‘Exoupe: XF = —kyx > wy —Fgy 1 = —kx >
Fepr=mug +kx -

Fop1 = 40 + 640nu (20t + g) (SD
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B. H kpouon Ba yivel tnv ottyph t1 katd thv onoia

% = —h B x, = 0,4nu (206, +5) = -0,2 - nu(20t, +2) = -2

(1n popd)
—_— 20t1+§=ﬂ+% - t1=3—1:)S

H taxidtnta taAdviwong eivat:
T t1=%s
U = UpaxoVv(wt + @) » v = 8ovv (ZOt + E) — v, =
8ovv (20% + g) v, = —4\/§%
O pubpog petaBoAng tng duvapikng evépyelag TaAdvtwong Tou X1 tnv
ouypn ty, givat
aur _ _ 4K
at ~ dt
dUur _

1600(—0,2)(—4v3) - | %X = 1280v3.

= —JFv = _(_klxl)vl = k1x1U1 =

I". Xtn B€on 1oopponiag tou X, eivat XF =0 - W, = Fg3, > myg =
kAl > Aly = —m

To %I, katd tv taAdviwon tou, Oéxetal and to eAatnplo tnv
peyaAutepn katd pétpo duvapn otav Ppioketal otnv katwtepn B<on,
6nou n péylotn empnkuvon tou eAatnpiou, Ba eivar Aly g, = Al +
A,, 6nou A, to nAdtog TG TaAdviwong tou.

EVAL Fomax = kp(Aly + A) > Aly + Ay = “E2mex o, g, = Tehmex

2 k>
Alz d A2 = 0,32m
Apéowg petd tnv kpouaon to X, Bpioketal otn B<on 1oopponiag (kat

z ya ’ z ’ ’ k
®M), £xovtag PEYIOTN TaXUTNTA PETPOU U, = wyA, = Uy = fm—zAz -
2

m
v, = 3,2\/5?

Katd tnv kpouon, to olUotnpa Twv owpdtwv pnopei va BewpnBei
Hovwpévo, ondte epappoloupe AAO, Bewpwvtag tnv Npog ta Navw
Popa w¢ Betkn. Pornpw = Pormpw = MqUp + 0 =mu, + myu, -
, MU — Myuy’ ,
Vv, =————— >V = 0
my
Apa to X1 akwvntonoleital otyplala pHetd tnv kpouon, ondte Eekiva va
ekteAel pla véa AAT pe nAdtog A’ = h=0,2m
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Katd tnv taAdviwon tou X;, to €Aatnplo ki, anoktd tn péylotn
Sduvapikn evépyela EAAOTIKNG Napapdp@wong OTNV KATWIEPn akpaia
Béon, 6nou Al gy = Al + A’
Xtn B¢on wopponiag tou X1, eiva: JF=0->W; =F;; >myg =
1
- = —
kAl - Al om

7 1 r
Onoéte: Ueagr,imax = Ekl(All +4 )2 - |U£/1ar,1max = 4'0:5]|

EmpéAcia: BAaxénouAog Apng

3° AIArTQONIZMA NMPOXOMOINZHZ

ENAEIKTIKEX ANTANTHZEIZ

©EMA 1° “

A1l. Zwoto eival to B.
A2.Xwot6 eival to B.
A3.Xwot6 elval to .

(yiati o=oa.,t pe o, =ctal. H popd Bpioketal pe tov kavova tou He€lov
XepLou).
A4.Xwotd eivai to 6.

AS5. a. Zwotd
B. Zwotd
Y. A\aBog
6. Iwotd
€. Lwotd
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Loan |

B1. Zwoto ivai to a.
Ma tnv kivnon tou owpatidiou oto nAektpikd nedio ané OMKE éxoupe:

AK = XW = Koy — Kooy = WFm =

1 2 _ _ 2eV

= S mpu —0=e-Vvu= /m—(l) . d
P «— V—

Me tnv taxdtnta nou andéktnoe and tnv  + = ®B

kivnon oto nAektpikd nedio, To owpatidio i "

, . . 5 u_ ., v
ELOEPXETAL OTO Payvntiké nedio kat pe tnv neo r! .
enibpaon tng OUvapng Laplace FL * H = F! 11——‘_&—(‘—
dlaypdapel KUkAo (6w péPOG Tou KUKAOU).  + = u

H ywviakn andékAion ¢ nou oxnpatidel n

Taxutnta €1066ou pe tnv taxdtnta e€66ou K
elval fon pe v enikevipn ylati €xouv TIg

NAEUPEG TOUG KABETEG.

Mna v KUKAlKr'l kivnon éxoups FL =Fx=>
mpU

m
Buve =

A6 (1), 2) > R="22 /Ze >R=2 |23
a®

Ewlnucp———>nu<p— ==>nue =d-B

= e =052 [9=307.

Wl

B2. Zwotd elvat to B.
AAO otov x'x d&fova:

mu=2mV, -V, =—

AAO otov y'y da&ova:
m-2v=2mV, >V, =v

2
Apa V= Vi +V;) :4’%+02 ="
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1 1 1 2
Z.2mV2 = S mui+=m(2
AK,,. 2 [2 iy (”)}
Kapi Lo elm (2v)°
2 2
Vy____
S =
= 51)% —1=—%=—0,51’10mcb7»£1a 50%. rp_g ________________ 2m. BRVA
2 |

B3. Xwoté eival to a.

'y P ; , mu munud , rqB
loxUel 6Tt n aktiva Tng Tpoxidg eivat r = = = 2 gpq y=——
qB qB mnuo
’ 7 2Tm
Kat n nepiodégng T = TR
To Bhpa tng €Akag eivat:
8 Top 0 21TTm rqB 0 2mm 8 2r mouvo
=y T=p=vovwd——= = o —=>pB=———
qB mnue qB nuo

=
221

B=—po = B=mcm|

B4. Lwotd eival to B.
H tdon tou vhpatog naidel to péAo tng kevipopdAou duvapng, dnAadn:
mv’ T
Sv=,—
m

[T, -16) [5.
Tn oTyph Nou ondel To VAPA v = ,[—>— = ,500i5 =5 m/s.
m '

H ywviakn taxutnta gival o=a, -t < oR =a, -R-t

T=

< v=at
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<:>t:3:§s:2,55ec.
oa 2

(s

@ = 01252 12,5 rad|—(B).

Z

I\JIH
:Uls:

Enopévwg 0 = %a t?

Lo ]|

a. Mapatnpoulpe 6Tt A=4 m

. . , . , 5\ ,
Yto xpévo t, TOo owpa éxel Swavioel andotaon e ENOPEVWG

STT =10 sec< T=8s (agpou u=otabepn).

To onpeio O(x=0) otov xpévo t, éxer Savioel andotaon fon pe

5A=15m<A=0,3m (a(poi) o€ xpc’wo%&a\n}at amTOoTOON lAj
; . t X
E&lowon kopatog: y, = Anp,zn(? - XJ =

v, =0, 311]4275[5—2) (s1)

B.i.v=0 éxouv 6oa Bpiokovtal otg akpaieg B¢oelg, dnAadn ta onpeia O,
I kat E.
ii.v>0 €xouv ta onpeia B kat Z.

iii.ta Zedyn twv onpeiwv (O,T), (B,A), (ILE), (A,Z) yati éxouv
Ax=(2k+1)A/2, pe keZ.

t X
.Y, =0,3u2n| —+— | (SI).

E€iowon otdopou kipatog:
271X 27‘Ct X

2A -cov——nu— 0601)\/— — (SI)].

y= e M > > 2 L (si)

6. To onpeio I eival kolAia, ENOPEVWG: Vmax= ®-2A =0,15T m/s,
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€. To pnkog L tou oxowiod OZ eivat L=5 m. Av A eival To véo pAKog

. . I , X .
KUpatog tote L = ( N —1)3 + T 6nou N to nAnBog twv akivntwy onpeiwv

(6eapol).
O¢éloupe: N=3+2=5
Enopévwg Loal b5 220
2 4 4 9
H taxdtnta 61ddoong twv apxikwv Kupdtwy dev aAAadel,
1
3 M oM=A of M(SI)A{E 2 Hz| 7 (0,225 H
enopévwg: v=Af < Af =Af < —7_@_ m z| M
9

OEMA 4° “

a. KaBwg n pdpdog KA katépxetal tépvoviag KABeta TG PayvnTKES
SUVAMIKEG YPAPPEG, oapwvel pla enpdvela petapAntol epBadol AA, pe
anotéAeopa va  epgavidetal ota dkpa tng HEA and enaywyn:
E¢nr = Buf.
Téte oto kAewotd KUKAwpa Onploupyeitat F,
enaywylké pedpa évraong.

E:€Tlf

I - | = Bu? R1
ET 7~ Rox EM T R, 4R, K@

H noAwkétnta tng HEA eival tétola wote, n Mg
duvapn Lorentz nou aokeitat ota eAeUBepa B
nAektpovia tng paBdou va ta wbei oto dkpo tng
A, ondte autd to AKpo va amnoktd apvntiko 5 /WA
duvapiké kal oto aAAo tng dkpo va nAgovalouv
1a Betkd 16vta, ondte to onpeio K va anoktd
Betikd duvapiko .
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Apxikd n paBdog entaxvvetal aAAd otadiakd aufaveral to PETPo NG
, B2v¢2 ,
duvapng Laplace Fy =Bl ¢ = FL = R HE anotéAeopa
1 2

kanowa ottypn XF=0< F =Mg, ondéte n taxutnta yivetal péylotn

(oprakn) kat n pdpdog kat kavel nAéov euBUypappn opaAn kivnon. Téte

B2L2 R1+R;
Mg = F, = Mg = ———Vop = Vop = 735 Mg = mlO =

1+R, P

m
Up—l?.

m AX H
B. Enedn v, =l—=oct0b. evar v :E' yla AX:E gival

op S op
H
o2

L.,

=1sec.

Opwg At:E, ylati to xpoviké didotnpa péoa oto onoio to apaipidlo

, ’ /7 Ve U4 /2 ré T
peylotonolel dUo popég dladoxikd TNV KIvNTiKN Tou evépyela ival > HE

T tnv nepiodo tng aart (eivat o xpoévog and t 6.1. Eava tn 6.1.).

4m?m (SI)

= k= 20—.

‘Etol T=2-At=2s .Enopevwg T = 211\/7:' k=
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Y. Ztn O.. tou ocuothpatog paBdog -
ogalpidlo:

6.1 tng a.a.t.
Ol touM+m

K P

1F=0 & Fa=mg+Mg < kAf=(M+m)g < Af=(M+ m)g/k.

Ye autnv t B€on kéPoupe to vApa kal to opalpidlo apxilel va kavel aat,
Eekvawvtag pe taxutnta u=0, (AO).

Xtn ©.1. tng aat: XF=0 & Fa'=mg < kA¢'=mg < Af'= mg/k

Tote to nAdtog tng taAdviwong Ba eivai: A=A¢f—A¢'= Mg/k=0,5m.

8.E=1 ~DA 2 =2.20-0,5%)=2,5). Bewpwivtag kPavtikd autév tov

ta)\avrwtn, n evspysla Tou gival kBavuopevn ,6nAadn gival Tng popPng:
E = nhf (n eivat o kBavtikog aplBuog)=

ET_252 1034-0,75:10%=7,5-103%,

_ 1
E= nh =n=" m

T
€. i. Apou XF=0, fi—f = YF.Uop =0 J/s
i, S = -FLuop = - M-g'ugp =-10/s
dUBap

iii. % - M:g-Uop =-10)/s

. dQ o . _ydWEFL | _
V. dt Ign Ro)\ | dt | -IO J/S.

EnpéAcia: MNawvn BaoiAkn
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4° AIATONIZMA NMPOXOMOINZHX
ENAEIKTIKELZ AMTANTHZEIX
I

A1l. Xwot6 eival to B.
A2. Ywotd eival to a.

ArtioAdynon:

o0 2l 2l 4
B,, = 0¥, B1=BZ<:>%r—1=%r—2£:>— L
1 2

L :—|<:>r2 :4r1J
rl r.2
A3. Xwot6 eivai 1o y.

A4. Ywot6 eivai to .

A5. a. Iwotd
B. NaBog
Y. Zwoto
6. Zwotd
€. N\dbog

©EMA 2° “
B1

. a— Ad&Bog, yati T=2n s dpa m:ZT—n:I rad/s.’Etou:

I=1-nuot=4-nut (Sl)
B— YwotA .

Yy > Ywotn, ylati

2
pov, 1, - L VI IR 410y gyw
V22 2 2
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2 2
6§ >  NA&Bog, yiati Q =12, -R-t:%-R-t:%-lo-HO J=96001]

€ >  Iwoth, yati P=i’R=4?-10=160 W, pia kat T otyph
autn,
i=1=4A.

B2. Xwoté €ival to a.

0 aywydc Ba kivnBei npog ta Se€id pe tnv enidpaocn g SGvapng F,
pHéoa OTO OPOYEVEG MayvnTiké nedio B, kai £t0l ota dkpa Ttou
avantiooetal Enaywylkn taon
Een = Bu? (1),

pe noAkotnta K(-) kat A(+), agou n duvapn Lorentz nou aokeital ota
eAelBepa nAektpdvia tng paBdou ta wbei oto dkpo tng K, ondte autd
T0 GKpo va anoktd apvnuikd duvapikd kal oto dAAo tng dkpo va
nAgovadouv ta Betikd 1dvta, onodte to onpeio A anoktd Betikd duvapiko

H enayépevn HEA npokalel pevpa otov aywyd to onoio oUppwva pe

@
tov vépo tou Ohm, ooUtal pe I = Ezil: = I = E;—‘:f (2).
Ytov aywyo Ba aokeital dUvapn Laplace pétpou:
) BZ¢2
FL = BIST[‘E = FL = V) (3),

2R
n onoia avtiotéketal otnv Kivnon (kavovag tou Lenz).

Eneidn n taxvtnta eivar otaBepn ocuviotapévn duvapn otov aywyo

looutal pe pndév dpa
2£2
4).
e R
Mapatnpoupe &t Vkpa= VAF=ISHR=% R =% (5).
VKA R F-R

Alalpwvtag katd péAn g oxeoelg (5),(4)— 8> VKFQ )

YF=0=>F=F,=>F=

[118]



©ETIKO

B3. Xwoté €ivat to 6.

210 owpa ackouvtal to Bdpog tou B = mg
Kat n tdon tou vApatog T.
A@ou kiveital KUKAIkG o€ oplddvtio eninedo
EXoupE OTL :
— — o _
2F; =0=T, = mg = Tnp60" = mg =

m ®
=|T=—28 |, [T=40N
np60 R
Kat:
A A
mu? oto OKA agou AOK =30° =
YFy = —— (kevipopodAog) = ?
R (AK) =5 =R
T mu? ToLv60° 2mu? (1) m
= = = = =5 —
S ¢ V7%

To péTpo NG YwvIakig taxutntag wg npog tov a€ova OK Ba eival :

52 2‘/§rad/
2L _aVS s

V=wR©S n=2 0= dpawn =
- TR 7y A0 =TE =T

/2

B4. Zwotd elval to B.
Hnnyn (pe @y = 0) nepvd yia 6" popd and tn Béon y = + A o€ xpovo

T 21T
5T+—=425<:>T:425(:>.

4
Xtov (610 xpbvo n andotaon nou éxel dlavuoel n dlatapaxn Ba eivat

21 % =2lme& Kal n nnyn éxel dlavuoel anéotaon
5-4A+A=42m < [A=2m]
’, t t 4 t
Apa: y = Anu2m (? — ;) =y = 2nu2m (§ — 2) (SDny= num (Z_
X
2) (sD.
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o ]|

a. Agou n kpouon twv owHATwY X, Ko X, €ival KEVIPIKA KI EAACTIKA Kal

Ta owpata éxouv foeg paleg, avtaAAdooouv taxutnteg, dnAadn v, =
UZ = 0
Enopévwg to nAdtog tng taAdvtwong tou taAaviwtn X, - eAatniplo,

HETA TtV Kpouon, Ba eival A = ~ M, agoy Bpioketal oe akpaia B<on.

t=0 =1
x=Anp(wt+ @y) © A=Anug, & Ol”f;‘; < Zﬁ}

B
- (pozi rad|

, . p D=k rad
Ma tnv KukAIKA ouxvétnta: D = myw? © w = /m— = |w=10 ~
1

H anopdkpuvon tn otypn t = %s Ba eiva: x = Anp(wt + @y) =

(SI)\/_ T m V3 7nm V3 o
= gm0 gry) =g mg =5 mim-g)=
_V3 (_¥2y_| Ve
) 2 4
, _dp _ _ (E) Ve m
Enopévac: £ = 5F = —Dx = - 200 (—*°) =506 kg 3

B. To X, pOAG npiv tn oUyKpouonh tou Pe To X, , otn Béon X = ;m EXEL

v taxutnta v, nou oupgwva pe tnv AAE eivat:

1 ., 1 1 D(A? —x?)
E=K+Ue - DA =—mpu?’+=- Dx!eovy, = |[——.
2 2 m,

200- 3——
Apau1 = / / _10 —n u1=15§.

m /
To X, apéows PETG TNV kpoUon éxel Taxitnta: [V, = vy = 15 |k eneidn

1o danedo eivat Aeio (EF=0), Ba ouykpouotei pe o odpa X, P autn

Tnv taxutnta.

AAOQO: szIZ = (mz +m3)V@V :w = %

my+ms

niv=10 —|

S

» |3
8
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Y. 10 avwtato onpeio tng tpoxidg ( I'), enedh 1o cuoowpdtwpa Kiveital
KUKAIKG, npénet XF = (m, + m3) % (kevTpopoA0g).

Enopévwg: (m,; + m3)g+ T = (m, + mj3) % oplakd T =0, onote

U = Upin

2 .
Enopévws: (my—4m3)g = (e4mT5) ~22 & Uiy = /g2 (1)

OMKE A 5 It Ky — Koy = ZW &
1 1
5 (my + my)vd;, — > (my, + m3)VZ == —(m, + my) -g-2¢ &
(€]
UIz'nin -Vi=- 4g£ < gf — V2 = Umin
vz o, «—
— 4gf © V? =5g£<=£=£ A JUUES =S
‘g = 2 mi. //” \\\\ ~
, ,/ s
HETPO TNG OTPOPOPUNG TOU Y \ 4 <
ougowpatwpatog otn Béon I, wg H \‘
npog to O eivat: '. O? !
|L| = (mz + m3) “Unpint = “‘ ,'I
(m2+m3)\/g'€£=3\/210 \\\ C //I
2 N L7
2 kg ‘S“—zﬁ IL] = 12v/5 kg “‘T. Ay
Y G
m, + ms

6. Epdoov to ddnedo eivatl Asio
(ZF = 0), eivat d =, -t,

1 2m TC

re T
onout=—-=- —=—
2 2 o 10

/ — UL 1) . —
Apa,d =15 Sm=—m n d=4,71m|
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||

a. Xto nAektpovio POAIG pnel oto payvnukd nedio, aokeitar duvapn
Lorentz, pétpou K =By, |q| =By, -e kal katetBuvong and to M npog
to .
H &uvapn authn naidel to poAo tng kevipopdAou SUvapNg, ENOPEVWG:

RBe

Zz
mo ,
0 :By{-ecm)oz—m , 6rou:

F =Byy-ee

7 A
B
K
________ W__’_. d
UU T :..,0 .........
A . r

PA \4

:

' i

1

I F I F FFF F T F T T FFFFF T FFF T T A

R= % =9,1um=9,1-10° m, énwc PAénoupe oto oxApa.

YUVENWC:

-6 -19
91107 m05T46-1077°C ¢ 05™M |, _g.105™

LV
° 9,1.10 kg s s
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B. To owpatidio eloépxetal oto NAEKTPIKG nedio pe tn vy agou n
kivnon nou ékave ntav opaAn kukAtkn. Exei Ba kavel ouvBetn kivnon
nou avaAuvetal wg eENG:

Xtov XX _dfova

YF, =0 — kivnon euBdypappn opaAn

v, =06100. =V
Ytov Y'Y afova
IF, =F, =E-e= Ve otad. - «kivhon euBlypappa opadd
d

ENTaxuvopevn.
vy =a-t
1 2
y= Ea-t
LF, =ma
MOAIG gptdoel oto onpeio A Ba éxel kAvel Y = % =0,8m.

‘Opwg 2K —rnoc<::>%—mot<::>ot—E dpa:

md’
9/1 10°V-16-10°C
91-10%kg- 16m

Eivcuy=5a-t2<:>t: /—ycn: 5150 il =416-1071 g
0} m/s?

=4.1078

<:>|(1=1015 m/s2|.

Téte: X =vy -t f X:8-105?-4-10‘833|x:32-10‘3 m).

Opwe L=2x=|L=64-10"° m|.

by g 100554107
A e =[50] (apa ¢~ 88,85°)

Ux Vo g.10 M
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0. W,

[0)

x:WM

Opwg WMK:O, ylati n &uUvapn Lorentz (kevtpopdAog) eival

k T Wik

K&Betn otn K&Be otoxelwdn petatonion.

H F,, eival ouvtnpntikn dUvapn, cuvenwg to €pyo nou napdyel os
n

pia Sadpopn eival ave€dptnto tng Siadpopng, aAAd e€aptdtal

pévo and tnv apxikn kat tnv teAkn B€on. Apa:
A4 Ve

d V
Wi n =Wz # Wz 0 = an‘(KZ)JrO:EeE:EeE X

apa:
Wk—r=7,28-10"1° J. Yuvenwc:

W, =7,28-107° J

B.
a. Na va oopponnoel
npéneL:
\% dm
2F=0<:>E-|q|=mgc>E|q|=mgc>|q|=Tg

Apa
1,6m- 94 -10%'kg-10m/s?
g = 2Om L 107kg ~[lg/=16-10% C<e
91-10°V
To pikpdTEPO POPTio Nou PeEpeL £va eAeUBepo owpartidlo eival kat’
anéAutn tuph €=16-10"°C. Esm |q|<e, 10 onoio Bswpolpe

aduvaro.
B. Opoiwg,
9,1.10%V- 16 -107°C
ZF=O<:>¥e=mg<:>m=£= J;é &
d gd 10 m/s®- 16m

-17 . . .
< m=9,1-107"Kg nou &ival duvatdv va undpxel.

EmpéAeia: MNawvn BaoilAikn
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5° AIATQONIZMA NMPOXOMOINZHX
ENAEIKTIKEX ANTANTHZEIZ
I

Al. Xwotd eivar o a.

A2. Ywot6 eivar to B, (yati v, =2v ).

A3. Ywotd elval To a.
A4. Ywotd elvar To 6.

A5. a. wotd
B. Zwotd
Y. Zwoto
6. Zwotd
€. N\dBog

©EMA 2° “

B1.MuBayodpelo Bewpnpa oto H?‘XZ:
(AZ)" =62 +8 (SI) =|(AZ)=10 m|.
Eav r,=(ITA)+(AZ)=16 m kai
r,=(IZ)=8 m tote

r—r,=NL<8=N-2<[N=4|— onpeio

evioxuonc.

‘Otav ta kUpata nou cupPdAAouv oto onpeio X
akoAouBnoouv TG dtadpopég MIE kar ML, to
onpeio Ba eival ndAtL onpeio evioxuong ondte yia
v eAdxiotn andéotacn h Ba kavonoleital n
e€lowon tng evioxuong yia N=5.
Téte r, —r, =5\, énou

(me.)

r=(I)+(I'T) = 6+h+ (6+h)2+82:6+h+\/100+12h+h2
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r, =(1Z)=8 m.
Apa: 6+h++100+12h+h* -8=10 =
V100+12h+h? =12-h <

100+12h +h? =(12-h)’ <

100 +12h + ¥ =144-24h + ¥ < 36h =44 = [h== m|—(y)

B2.

l. Zwotd eivar to a. Na va
unepnndnoel to eunédlo Npénel
va otpaPei wg npog a&ova nou
Siépxetatl and to onpeio I, mou
glval to onpeio enapng tou
dlokou pe 1o epnddio. MNa va
oupBei autd npénet:

|t |> |t |2 FR>wWwR=
F>w.

Il. Zwoté eival to B.
MuBayodpelo Bewpnpa,
(R-h)*+d*=R*=
(R/2)2+d?=R*=d=R
Mpénel |tF |> |tw |=>
F-(2R-h) >wd =F >

V3

V3
W_
3

B3.l. Xwoté €ivar to y. Enedbn f =2?‘p=> hf = 2¢ = hf > @,ané v

KdBobo eknépnovtal @wtonAektpévia pe taxvutnta u=0.E€aitiag tou
HayvntikoU nediou kdvouv opaAn KukALKn kivnon. Na va pnv ¢gtdoouv otn

avodo npénet R<D :%SD (1)
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And tnv pwtonAektpikn e€iowon hf = K+ ¢=2¢ =K+ o= %mv2 =

=
- |2®
u=|—(2)
m 22 —
Ané g oxéoelg (1) kat (2) npokuntel 6Tl e—‘/B:SD ﬁ%SD =
B>1/2m(p:> Buni :1/2m(p
= eD min eD .

Il. Xwoté elval to y. Enetdbn n ouxvétnta tng npoonintoucag aktivofoAiag
glvar  peyaAltepn and tnv  ouxvotnta  Katw@Aiou eknépnovtal
PpWToNAEKTPOVIA.

Ma va pnv avixvedetal NAEKTPLIkO peUpa and To apnepOpETpo, NPENEL Ta
nAektpovia nou efépxovrar and tnv kdBodo pe TNV WPEYIOTN KIVNTIKN
EVEPYELA va pnv @tavouv otnv avodo. Tote av Vy = V,, — Viqe Eival n
dlapopd duvapikol petaly avédou kar kaBdédou (N oe andAutn Tipn
duvapikd anokonng), yla éva pwtonAektpdvio Nou Kiveital otov BdAapo
kevou and tnv kaBodo otnv dvodo 1oxvel to OMKE otnv poppn:

= Vo =2 = hf =eV,—¢ =f =

Kmax
e

0 —Kpax = —€eVyp =V, =
eVo+o
—h .
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o |

MEPOZ |
— [= L J
a.
[ ] L] ]
s e | = @ ™
»e I w | > B

2 .l': +q. »: =7 L& (=] ]

N e
1 - ~ ® e e

T £ I| o I*' :E!B v 11:".

e e e St “\:5;:6-. .
;C:..% ,é [ ]

QAP — H R

B. Aev Ba ektpanouv doa Séxovral avtiBeteg Suvapelg and to NAEKTPIKO
Kat and to payvntiké nedio, ondte yia ta PETpa Toug EXoupEe OTL:

E
Fop = F, = |q|E = Bulg| 2 v =-(1)

H aktiva tng KUKAIKAG Tpoxiag nou Ba Siaypdyel éva 18v 6tav €10€ABeL o€
7 ’, ’ 7 ya ya ’ muv a
payvnukoé nedio B kdBeta otig Suvapikég ypappeg eival R = — - H oxéon

.y . m RBB’
autn yivetai, ano tnv (1), Pl

dnploupyouvtal 6Uo otiypata, ot HAdeG Twv 1OVIwWY dlagépouy, dpa ta
16vta xAwpiou anoteAovvtal and duo odtona.

Epdboov otn pwrtoypagikh nAdka

Y. ‘Eotw my kat mz ot padeg twv dvo 1ooténwv. H andéotaon d twv dUo
2E(m2_m1)

! :
eB'B

oTypdtwy otn pwtoypadikn nAdka sivat: d=2Rz-2Rq1=
m,_m, = = =3,2:107kg.

mo_m
—2=—1 =2 verpbvia.

n

Ta dUo 1oétona dlapépouv katd

MEPOZ Il

a.

E 12

Ip = — = —

R+r  10+2 )

1A}

[128]



©ETIKO

E,r L

B. MO6A kAgiooupe tov diakéntn, avantiooetal ota dkpa Tou nnviou
HEA autenaywyng, pe anotéAeopa va pnv naipvel akaplaia tn peylotn
Tpn lo n évtaon tou pedpatog.

Oa loxoaziz%: |Eom| =E—-i(R+r) :>L§= E—i(R+r) =
di _ E-i(R+1)

—_ = =
dt L dt

30—.

Y. H npoopepdpevn 1oxUg oto e€wtepikd KUKAwpa ivai:
Pgg =Vp-i=(E—in)i=E-i—i’r = |Pg = 55W]|.
O pubpodg anobnkeuong evépyelag oto payvntiké nedio tou nnviou Ba eivat:

PL = Py — Prop = E-i— i2(R+1) =[P, = 3W]
. di
P.= |Epye| i=L-3-i= [P =3W].
H anoBnkeupévn oto nnvio evépyela Ba eivat: Ug = % -L-i? =|Ug = 0,025]|

©EMA 4° “

, s do
A1. HHEA oto nnvio €ival Eeni=| T =] —

dBl | AN=AAN .

Apou n pdBbéog 1oopponsi  XF = 0=>FL =mg = Bl ¥ =
1

mg = B, 2% “l; £=mg =
(R1+R2)mg _
Bz R1+R2 —f{=mg= A= “EAN? = A=2T/s.

A2. a. O aywydg Ba kivnBel npog ta katw pe v enidpaocn tou Bapoug

- ya 7 z ’, =g z 2z
TOoU mg, péoa OTo OpOYEVEG payvntiké nedio B kat €tol ota dkpa tou
avantiooetal enaywylkn taon Eg, = Buf, [pe Betikd ndAo (+) oto A
Kat apvntiké néAo (—) oto K].
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Ensibn %= P3 = len?R3 , npokUNtel 8Tt len=TA .

T6te Vin= -1 R3 = —1,2V.

B. EivatF;, = Byl# = 1IN kat EF = mg —F| =
2N — 1IN = 1N.

ETT

[en = R, + R, = Een = Isn(RZ + R3) = Een
= 2V.
881‘[ = BzU’g =
= Sem _ 2 74re
V=g Vo g B
K SF-v=2)/s. F,
dt 1 .
(_) — ] ( )
TK R 1 T 1A
h mg Ecn
|
R3
A
_/‘._.ARAA._

©ETIKO

Y. ©a anoktnoel anoktnoeL TNV oplakni tou taxdtnta 6tav PNOeVIoTEL n

ouviotapevn  duvapn,  dnAadn SF=0=mg=F,=>mg=
B,2¢2 R;+R3

Ugp = Vgp = mg = 4m/s.
Ry+R; ©P op — B,%¢2 g /s

EmpéAeia: MNawvn BaoiAkn
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6° AIATQONIZMA NMPOXOMOINZHX
ENAEIKTIKELZ AMTANTHZEIX
I

Al.a
A2.B

A3.a

Tq 2nmg
Atl - Atl Tl BQ1 1 7 ’ .o
Bl. 2}t =232>="2=2= = — apa ocwaoto to ().
At TTZ At, T, Zg% 6 9P (i)
2

B2. loxver K" =hfi —¢@ Kal kO =e'V

max max

7 V_
apa e'V1=hf1—(P$f1=elhtp @

opoiwg kat K,(,fgx =hf, — ¢ Kal K,(,fgx =e-V,
7 V -
apa f, =< zh £ @

apaipolpe 2) - W kat f, = f +%(V2 — V) owotd 1o (i)
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B3. YnoAoyioupe to nood Beppdtntag oe xpovo pia nepddou o€
avtiotatn R yia to neplodikd pedpa:
241%RT

4

2 T 2 T 2 T
Qoepn. = (4D*R 7+ DR+ (2D?R7+0 =
= 61*RT (D
Ko Qgepy. YIQ TO Iy, €lvat  Qgepy = I2,RT (2

ané @ Kat @ Qegpu. (meproSixov = Qespu. Ugy)
PELUATOC)
612RT = I2,RT

I, =6l dpa owotd To (iii)

©EMA 3° “

r. T+§= 6sec, apa T =4 sec
A=v6-T=2m
Apa 1o KUpa ptavel oto onpeio tnv &1 = 30 sec kal To onpeio
otapatd va taAaviwvetal, dpa akupwtikn cUpPBoAn.
kat d¥ =vs-t; =0,5-30=15m d=05-20=10m

2
df —di = (2MH)5=15~-10 = @MH) 1= M =2

B
dlB » Iq— dZB —>I
T
M1 2

r2.

‘Eotw onpeio B onpeio

EVIOXUTIKNG OUPPBOANG, tote

B _ 4B _
d; dg Noa ®}_i>zd3=1v-,1+d, df =3+N
df +df=d @

bpwg 0<d?P<6=>0<3+N<6 Gpa —3<N<3

N €[-2,-1,0,1,2] ouvoAikd 5 onpeia evioxutikng oupBoAng
peTagy twv nnywv.
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ALdA A df —dj =5

\ e df+di=6
- z .

t
[3. Eiy = Enfix

“““ 2d° =11 d?=55m

1 1 1
=Dy +-mv? ==-DA?> , vi=0w?% -y?), vy,

2 2

2
V2m

= —— m/sec

20

4. loxet df —df =NX

5=NX
,1'—5
N

6tav Ny, =1 tte ’=max A =5m

A fmin =
4pa

f=

OEMA 49 “

05 _ ’
_=?_O,1HZ Af = If' = fl
02_5 —025Hz |4f=1025-01]=015Hz

2
AliE,, =22k — 5y

2

Rox 1
K 5 Rk =10
Ros 2,5 oK

5

=254 | F,=Blylyx =25N

R — Pl?)K
0K 5
plos
R =
0x S
EETL'
Iy
R+ Rok
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lok
TFL = FL 'Tz 1,25N'm
ii. Pst = ngp“ ,

Feg - vy = Ig*Rop
Fee - wlps = 1y°(Rog + R) = Fog = 05N

. di Eq
A2.0. av & Eavrenaywyuen = lo(R +3R) =10V = 7= —=t = —5 A/sec

.r 2 E , Eq 5
ii.dtavE,=—==5V=i"=-—2=-A
. .
v 1 .
Kat VTR = E,-i' == Watt
At 4
iiomax =1p2=1.2.252=¢25]
. Uuayvnum'] — M0 T, ’ =0,
apa Qespu()‘l:nra =6,25]

EnpéAeia: YakeAAapiou Xphotog

7° AIATQNIZMA NMPOXOMOIOXZHX
ENAEIKTIKEZ ATANTHXEIZ
I
A

H NN =
o o<

a. \dbog
B. NaBog
Y. Zwotd
6. NaBog
€. \dBo¢
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o |

1. 210 KEVIPO TOU KUKAIKOU aywyouU ol eVIACEIG TwV PayvnTikwy nediwv
nou Snploupyouvtal and toug euBUypappous aywyoug ival opdppona.
Onodte 1o payvnuikd nedio nou Snploupyel 0 KUKAIKOG peupato@opog
aywyodg oto kévpo tou Ba npénel va éxel évtaon avtiBetng kateuBuvong
and autég twv euBUypappwy Kal PETpo

2ml 21 4]
Bz—B1+B3—>k T2 k/.t7+kl.t7:>12:

dpa owoth andvtnon n B.

2. Na va extedel to owpa anAn appovikn taAdviwon Ba

npénel oe 6An tn didpkela NG Kivnong Tou to vApa va eival
Teviwpévo dnAadn Ba npénet T > 0. 1
Ye tuxala B€on tng taAdviwong Tou owpatog loxvel: XF =
—Dx=>T—-mg =—kx=>T=mg —kx ]
, m , m,
Or|0t£mg—kx20=>xs?g apa dmax=79 w
dpa owoth andvtnon n a. v
3. H péon oxU¢ nou avantiooetal o€ €vav avtlotdtn
V- 2 '[.:*2
r £1f
P - I.EUIEP’ ;H' P — ;“* P = —_—
elvat: R 2R HE
V"= NwBA.
MNna n véa YwVIakn Taxutnta NEPLOTPOPNG w’,
T
p-
EE R W | f
loxuel
'[;-.I"E '[_:"2

Pl 4P =~ — 4’ 17— 91 = Nw'BA — 2NwBA = o — 2
TR IR = =

To ZntoUpavo nooooté petaBoAng eivat:
-) ] .' i

% — 2 ¥ 100% = X% 00% = 7% — 100%

#

Lt w
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dpa owoth andvinon n d.

oz ]|

a. Ané t ouykpion tng d0B¢eioag e€iowong pe tn yevikn efiowon twv
OTACIHWY KUPATWVY

2rx 2wt
y = 2A0vv M ——
I
NPOKUMTEL:
2A=0,1m A =0,05m = bem
21T N
= Idnr
A = A=1m
2ot 1 _
=10t =T=0,2s f=—==>5H:z
T f T .
Ano t BepeAdwdn e€iowaon tng KUPATIKNG Npokuntel n taxutnta diddoong
TwV EYKAPOLWV KUpAtwv nou

VN f 1 . EH -  E
supBarowy, U = A-f=1lm-5Hz . v=>5m/s

B. Ot Béoeig twv OSeopwv  bivovtar  yevikd  and  Tn

:1'.'__\.=(21Ef-|—1)-i

oxéon 4. H Béon tou 2° Seopoy A NPOKUMTEL
3\ _
F—1 , . r=—=0,75m
yia & = 1 kal Bpioketal otn B£on 1 .
A
ya ’, s ré 7 Z IK - k = /2
01 B¢o¢e1g TwVv KolAlwv bivovtal yevikd and tn oxéon 2 H 6¢on

G 3™ koldiag K npokuntel  yia k=2 Bpioketal  otn
Béon T = A = 1m

. . , 1= 5/6s, .
Y. H tpitn kotAia K tn xpovikh ottyph 1 / éxel anopdkpuvon
nou unoAoyidetal pe avtikatdotaon Twv X, t otnv e§iowon tou otdotipou.
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|

50
y=0,1love (2rz)nu(107t) = 0, lovr (27) i (ll}n‘ : ) =0, 1nu (E?L_)

n
_ 2448 iy
—0,1 ) =0, 1m (%) :
y : ?}’#( 6 ?') ;A 3 . y20!05\/§.??1
H ¢ntolpevn andotaon petafl tou beltepou deopold A kat tng tpitng
i = 5;'r6 5

KolAiag K, tn xpovikn ottypn , Bpioketal pe epappoyn tou
nuBayodpelou Bewpnpatog yia to Tpiywvo nou oxnyatidetal oto napakdtw
oTtyptétuno tou otdolpou KUPAtog:

(AK) = V“ro, 252 + (0, 05\/5)2 m = /0,0625 + 0,0025 - 3 m =
(AK) =+4/0,0Tm = (AK) =0, WTm

¥ (cm)
&

5 3

{} f-: : L .
u? s X (m)

5B

6. To nnAiko tg OGuVAPIKAG MPOG TNV KIVNTIKN evépyela, evdg UAIKoU
onpelou nou Ppioketat otn B¢éon NG TPITNG KOWAlAG TN XPOVIKN

I = 5;6 5

OTlypn , Ba givat

1
U v o ﬁDyg 2
- T TT 1 1 s 2

e
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(0, DEu/gm)? B 0,0075 . 7
(0, 1??1)2 — (ll 05\/’5'}]1)2 0, 0025 K

o ]|

A. Ta 6An tn Sidpkela tou
qalvopévou ol SuVApELG nou
aokoUvtal otn pdfdo kal
éxouv ponn pe afova oto
dkpo tng O eival autég nou
@aivovtat  oto  &inAavo
oxnpa. AAAGZel pévo o
HoxAoBpaxiwvag tou Bdpoug
TOU OWHATOG M.

O1 avaAuoelg Twv duvapewy
o€ KABe nepintwon ival
Wiy = Winue = 80N )
Wiy = Wiouve = 60N

Wy = Wnue = 32N, Wy, = Wouve = 24N
Ty = Tnue = 08T , T, = Touve = 0,6T

a. Ztn B¢on 1oopponiag Tou owpatog my :

SF=0=>F, = Wy, => Al, = 0,5m

Apa n andotaon tou cwpatog and to dkpo O tng pdPdou eival
d=1,—Al, =0,5m

H paBéog 1oopponei, Bewpwvtag dova oto dkpo tg O éxoupe:
ST =0=>Wyd+W,;—Tyl=0=>T=45N

B. (i) H taxutnta extéeuong eival n péylotn taxdtnta NG TaAGviwong,

Gpa Uy = U => 1= /milA => A = 0,25m

ondte to PEYIOTO PNKOG ToU eAatnpiou Katd tnv kivnon tou owpatog ivat
lpax =d +A =>4 =0,75m
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Apa n eAdxtotn andéotaocn nou ¢tdvel To owpa and to dkpo K eival d,p;, =
L — lLpax = 1,25m

(ii) Tn xpovikh otypn t, = 0 1o owpa ektofeletal and t Béon
loopponiag tou pe Betikn Taxutnta ondte N TaAGviwaon Ogv €XeL APXIKN
¢aon kat n e€lowon ¢ anopdkpuvong eival

X = Anpowt => x = 0,25nu4t (S.1.)

Apa n andotaon tou owpatog and to dkpo O tng pdpdou otn Sidpkela
NG taAdvtwong tou divetal and tn oxéon:

d=d+x=>d =05+025nu4t (S.1.)

Eneldn n paBég 1oopponet oe 6An tn didpkela oXUEL

T =0 =>Wyyd + Wy>— Tyl = 0=>T =45+ 12,5npdt (S.1.)

Y. To vApa ondel 6tav n tdon tou vhpatog yivetalt T=60N, evw n paBdog
OUVEXWG LOOPPONEL:

1
Xt=0=>Wy(d+x) +Wy§—Tyl =0=>60x =18 => x4y

=0,3m
Apa 1o péyloto NAATog nou pnopel va €xel N TaAdvtwon Tou oWHATOG
xwpi¢ To vhpa va ondel gival A4, = 0,3m

EmpéAeia: Alaykpidbwvng Mavayiwtng

8° AIATONIZMA MNMPOXOMOINXHX
ENAEIKTIKEZ ANANTHZEIX
|
1. Ay

6.

2.

3. &

4 a
B.

a. \dbog
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B. NaBog
Y. Zwotd
6. \dBo¢g
€. 2woto

Lo |

Epdoov petd tn oupBoAn to nAdtog g otoixeldoug palag ival
2A, auth Bpioketal oe unepBoAn evioxuong kat LoXUEL

ri-r2=NA, (1)
énou r1, r2 ol anootdoelg tng Am ané ti¢ nnyég My kat Mz avtiotoixa.

H otowxeiwdng pdda anmoktd péylotn Kivntikn evépyela 8 (OpPEG TO
deutepdAento, enopévwg Siépxetal and tn Béon 1oopponiag 8 @opég
ekteAwvtag 4 talavtwoelg to deutepoAento, dpa f=4Hz.

To pnAkog KUPAtog Twv KUPAtwy nou dnploupyouvtal and TG nnyEg eivat:

m
I

v =
A= —= =0,5m

[ 4H:z
AvtikaBiotwvtag otn oxéon (1) naipvoups
rl—rgz\}a ,-.J;rn =N OJIHF,]
rg = 2.5m — ?\ 0, 5m

MNa N=-1 naipvoupe ro=3m.
Ywoth andvtnon givat n (a).

2. Eneidn o kUAIvOpog kuAietal xwpig va
oAloBaivet 1o onpeio (A) éxel  OUVOAIKN
enttdxuvon (on pe tou danédou, ENopEVWG

ay =0=>aym = ayuR

Enedn to vhpa dev oAloBaivel otov kUAVOpO

3
Ay = ap => g = - Acm

To pnAKkog tou vApatog nou éxel EETUAIXBEL eival

[140]



©ETIKO

1 1 13 1
l =Axy — Axpy => 1 = Eaztz — Eacmtz =>1= ;;acmtz — Eacmtz =
11 1
> 1= 5§“cmt2 => 1= -Axcym =>1=3m
dpa owotn andvtnon n B.

3. H ouxvotnta Kat to pnkog KUpatog evog gwtoviou cuvdéovtal Pe Tn
oxeon

C
=3

O unodinAactaopdg Tou pnkoug kUpatog Ba npokaAéoel dSinAactacpd tng
ouxvotntag, apa

ff=2f=2-2fo= f =4f

.
H tdon anokonng ’ I{}, ouvdéetal pe T ouxvotnta Qwrtoviou, f, pe Tn
oxéon
Koy — K. = 'iI«",r =0-K.=—-eVhy= K.o=¢eVy = hf —p=elh=
H}:hf_" hf ¢

e e el 2o

‘Exovtag unéyn 4t to épyo Eanwyhc, ¢ Kat n guxvétnta katw@Aiou, fo,
ouvdéovtal pe tn oxéon fo=@/h, yia npoonintovta pwtdvia cuxvétntag
f=2fo n teAeutaia oxéon bivel

ro_ h?ﬁ} hf{} Vo — ﬂ

= Vo= - = W
e € e (1)

e

oo e
=

(=

Opoiwg, yla tn deltepn nepintwon
' - : K
o hf t N o h4f.[]. hﬁ} o o z.‘;hﬁ}
e

e

g1 0

o e e e (2

Alalpwvtag tig oxéoelg (1) kat (2) éxoupe
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7 s
-[?{} . [ 1) . 1 T :.;I;'
1 F 177 a 0 T 2o
o i !%h ﬁ} *{} ,_‘1
e

dpa owoth andvtnan n B.

©EMA 3° “

a. To owpa my ekivdel tnv kivnon tou and UYog

h=1—-lovvp = 0,2m kal katd tn Sidpkela NG Kivnong Tou €xeL £pYO
povo to Bdpog tou, ondte toxuel n A AM.E,,

ENOPEVWG Ugpy + Kopy = Urep + Kpgp => Uy = 2%

OMNouU OUYKPOUETAL KEVIPIKA Kal EAACTIKA PE TO owpa my Kat avtaAAdooouv
Taxutnteg kabwg éxouv (oeg PAdeq.

Apéowg petd tnv kpouon Aoindv to owpa palag my éxel taxvtnta

! — 2_

u; S
Fo
B. H pdaBbdog oopponei, ondte pe afova oto X
onpeio (A) :
L L L

57, =0=>Fi—W,(S+x)-W,5=0 =>
F =190 + 40¢t(S.1.) Fa W pagson W2

Y. H paBbdog 1oopponei, ondte pe a&ova oto onpeio (O) :

ZTO=o=>FA§—W2x—M4,(23—L—§)=0:>FA:20x+50

Onodte n péylotn Tpn Tng dUvapng Nou NpEneL va acknoel o pabntig eival

 Fpmax = 130N

©EMA 4° “
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A

a. Apnvovtag eAelBepn tn pdfdo (1) Adyw tng PBaputntag Eekivd va
Kiveital. KaBwg kiveital eppavidetar ota dkpa tng taon and enaywyn,
dlappéetal and nAektpikd pelpa, ondte NG aokeitar Fpup PE PoOpa
avtiBetn ané tv kivnon tng. H taxdtnta g pdpdou yivetal otabepn dtav
IF = 0=>Fyp =W, =>Bll=m;g =>B=l=mg =>

Bzuoplz mygR
R g =2 Uop =

=> Uy, =4m/s

B. Katd tnv kpouon 1oxuel Apxn Alatipnong tng Oppng Tou oucTNPATog,
ENOPEVWG:
Pormpw = Porpeta == MilUpp = (my + mp)V =>V =2M/

H B¢on 100pponiag tng paBdou m, anéxel and tn B€on QuUOLIKOU PNKOUG
Tou eAatnpiou andotaon

Al, = m;g => Al, = 0,1m

Evw n B¢on 10opponiag tou cucowppatwpatog anéxel and tn Béon
puOoLkoU pnkoug anéotacn

Aly =29 =5 41 = 0,2m

Apa n andéotaon tng B£ong 1oopponiag Tng pdBdou m, (Béon apéowg petd
v Kpion) and t B€on 10opponiag Tou cUCoWHPATWHATOG Eival
X = Alz - Alz = O,lm
Epappdloupe Apxn Awathpnong tg Evépyelag TaAdviwong tou
OUCOWHPATWHATOG :

12 _1p,2,1 2
Er=U+K=> EDA =5Dx +E(m2 +my)V*=>A4=0,3m

Y. Ztn B¢on nou yivetal n kpouon:

S =XFV=—k-xV=-50-0,1-2=10//
6. Katd tn didpkela tng kpouong:

1 1 1 1
QKp = Ropmpwv — Ko)l,uera = Emlu(%p —3 (my + mZ)VZ = 5015 16 — 5
4 =2j

Evw yia tv kivnon tou aywyou m, epappdloupe Apxn Alatnpnong tng
Evépyelag
1 .
Eap)( =Eep t Qj =>mygh = Emzucz)p + Qj => Qj =6j
Ondre ouvolikd katd tnv SIdpKela Tou patvouEvou ekAvovral
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Qor = Qj+QKp = 8j

EmpéAcia: Alaykpidwvng Mavayiwtng

90 AIAFTQNIZMA NMPOXOMOINZHX
ENAEIKTIKEXZ ATTANTHZEIZ
I

Al.B
A2.3
A3.6
A4. vy
A5a. N B.AN Y.N b6.L &L

©EMA 2° “

B1. .

P,=P,+3P, =4P, <
I2R=4I/R <

Ve,
R
Vev=E

apa NV —Veva/2 =E2

E V2 E?
4(—) =2 =4 =
(ZR) R? 4R?

B2. B.
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To noAU pikpd Tpnpa tou aywyou, pnkoug A, dnpioupyel oto onpeio K
nou anéxel r and to tunpa AL
payvnuké nedio AB tOU‘ onoiou n

évtaon EXEL HETPO
. 0 I.’!_\f.
AB = P e l 0=0
2 , ’, ’ A
™ oxéon auth O eival n ywvla nou —lr—-— 4 » K

oxnpatidouv ta diavuopata AL kat

rr. To twunpa AL Bewpeital

npooavatoAlopévo Pe tn gpopd tou va ival idla pe tn popd tou pedpatog.
‘Etol yia tn ywvia 6 exoupe : 8=0°, nu6=0 ka1 4B=0.

B3. B.

u, =2u,,
uB = Vufm +uc2m :ucm\/E

o'cpa:u—Azx/E

Ug

©EMA 3° “

. Ané to didypappa oupnepaivoupe 6Tl T0 HIGO TOU PAKOUG KUPATOG
eivar Tm.Apa A=2m.

Yupnepaivoupe eniong 0Tl To KUPa éxel 61adobei oe andotaon 2A. Apa to
KUpa diévuoe pe otabepn taxitnta andotaon x1=4m o€ xpovo t1=10s .

’ ré ’ . X
H taxdtnta diddoong tou kUpatog Ba eivat:u = t—l =0,4m
1

r2. u:£<:>T:£:55
T u

3. ZtaBpn otabepn, apa :My=Mz=l1<
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t X
=Anu2r(=——-—
v =Anu (T ﬂ)

[eviKOG TUNOG: (e AVTIKATW.OTAON TPOKDTTEL:

t X
=0,2nu2m(=—=
7 nu ﬂ(5 2)

4.Ané to 61dypappa NPoKUNTEL XA=3mM Kal Xk=3,5m
ApaZA¢:2ﬂ&:2ﬂM:2E%:£rad
A A 2 2

W Fsk

L II. I1I.

©ETIKO




Al.

m:>F =0
FeA=mg
FeA=10N

£7,, =0

TvnuBO% =Mg % + Fedl

Tv=140N

YFx=0

F,, =Tvovr30=704/3N
Zlft// =0

FAy =Mg + FeA—-Tvnu30=-10N

FA=FA +FZ =20J37N
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(1):3F =0
mg
FeAi=mg < Kxl=mg < xlzr(l)

A2. (I11):TF =0

@ mg
Fedl=2mg < K(x1+ x2):2mgc>x:?
A=xitx2=2M9
yla to At loan:At=I<:>l:I<:>T:2—ﬂs
4 10 4 5
, a)=2—ﬂ=55
dpa: T

D=K =2mw? < K =50N/m
kat A=0,4m kat x1=x2=0,2m

A3 AAET (I): %KA2 = %Kxg +%2muk2 o uk=+2m/s

A.A.O:
P, =P < mu=2muk < u=2+/3m/s

0.M.K.E(yta To m npiv tnv kpouon):
K,-K, =3W

%mu2 —%mug =W,, =-mgh
h =0,65m

A4.

AA_T = SF = —Kx = —KA7uat = —20nu5t

EmpéAeia: Tayvog Zwkpdtng
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10° AIATQONIZMA NMPOXOMOIN2HZ

ENAEIKTIKEZ ANTANTHZEIX

©EMA 1° “

A1 (),

A2 (B),

A3 (),

A4 (B),
A5 (a) A

B L, (v) L,

©EMA 2° “

Yoppwva pe tnv Bewpia tng okédaong Compton, katd tnv
aAAnAenidpaon tou @wtoviou «1» pE OTO NAEKTPOVIO «1», TO
PWTOVIO «2» ENAVEKNEPNETAL PE PNKOG KUPATOG

B2.

h

(

©ETIKO

o) L, (e X

A= 2—+L[ — ovv(6)].

AvaAdywg katd tnv a)\)\n)\smépaon TOU Qwtoviou «2» PE TO
NAEKTPOVIO «2», TO PWTOVIO «3» okeSALETal Pe PNKOG KUPATOG,

h
A'=2"+—][1 - ovv(r — 0)]
mc

=2 i + i [1 —ouwv(0)] + L [1 + ouv(0)]

mc

h

V= 4—|

mc

Zwotn andvtnon n (y).

To pedpa tou  SunAavou
oxnpatog eival neplodikéd pe
nepiodo T, Kal ota Xpovikd
Sdiaothpata [0,T/4] kat [T/
2,3T /4] ce€ivat ouvexég pe
otaBepn €viaon I, evw ota
Xpovikd Swaothpata [T/4,T/2]
kat [3T/4,T] e€ivar pndév.
Zuvenwg n  Beppdtnta  nou

[149]
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B3.

B4.

©ETIKO

avantyoogtal otnv avtiotaon R
o€ pia nepiodo 1ooltal pe
T

Q =2- IZR Z
Y0ppwva Twpa e TOV OpIOPO TNG evepyoug €vtaong Tou
peupatog, n Beppodtnta Q ypdgetal eniong wg

Q = I%RT.

LUVENWCG

T
IZRT =2 "Ry = Iy, =

s~

Ywotn €ival n andvtnon (a).
ZUpQWVa PE TNV €KPwvNon,

1 1
K| = 3K, = Emluf =3 -Emzvéz = v} =35,

Eniong oUppwva pe tnv AAE,

1 1
§m1U12 = §m1U{2 + Emzvéz =vZ=v2+v? =42 =uy

= 2v,
Kal ouppwva pe tnv AAO,

!

mu, = \/mfv{z + m3v2 + 2mym,v v0uv(6 + @) = 2v)

=v§\/3 + 14 2V30uv(8 + ¢)

4=3414+2V3cw(@+¢)=ocw@+@)=0=0+¢
=90° = [p = 607}
Ywotn gival n andvtnon (y).
YUppwva Pe To ypd@nua g eKpwvNong:
a) To kUpa and tnv nNnyn «1» @Tdvel oto onpeio TNV otypn
t; = 3s, dpa n andéotacn g nnyng and to onpeio 1ooutal pe
cm
= 2?- 3s = 6cm.
To kUpa and tnv nnyn «2» @PTdvel oTto ONWE0 TNV OTIyHN
t, = 5s, dpa n andéotaon tng nnyng and to onpeio looutal pe
cm
r, = ZT- 5s = 10cm.

H npdétaon (a) eivat cwotn.
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B) H oupPoAn twv Kupdtwy EeKIvA TNV Xpovikn oTiypn 6nou Kat
ta dUo kUpata diapopPwvouv tnv kivnon tou onpeiou yia
npwtn Qopd. XUuewva pe to diaypappa autd oupPaivel tv
otypn t, = 5s.

H npétaon (B) eival AdBog.

Y) To nAdtog tng taAdviwong tou onpeiou and 2cm npwv v
évap&n tng oupPoAng, yivetar 4cm petd v évap&n tng.
H npétaon (y) eival owotn.

B5. H nepiodog tou kUpatog toovtar pe T = 1s kalr n taxutnta
d1ddoong tou elval 2 cm/s, CUVENWG TO PAKOG KUPATOG LooUTal pe
A=2cm.

To pnkog tng xopdng tooutal pe

/’I+/1—25
Z— oCmy.

Ywotn gival n andvtnon (B).

©EMA 3° “

Yto O&wAavé oxnpa anekovidovtal ol
EVTAOEIG TWV PEUPATWY Nou dlappéouv To
KUKAwpa otnv pévipn katdotaon tou, PE To AN T

dlakdntn KAELOTO. N’

H tdon ota dkpa tng avtiotaong R, ooutal , ﬂ’ji% 2

ge tnv noAkn tdon ota dkpa NG nnyng,

ondte -’_ [ &
LR, =E—Ir= L

E—-LR, 32-24
I = = A = 8A.
T 1

YUppwva pe tov 1° kavéva tou Kirchhoff, I, =1 — I, = 6A.
M. H tdon ota dkpa tng avtiotaong R, 1ooUtal pe tnv tdon ota akpa
ToU ouvduacopou avtiotdtn R, —nnviou, ondte oUPPWVA HE TOV VOHO

tou Ohm,
LR, =1 (R, +R)=>R = %RZ - R,
n
Rz%RZ—R1=(2-12—1)Q=>.
Eniong
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3.

r4.

Is.
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golipo 2V _2:36
07 2™ 2 36

2 H = [[=021]

H tdon ota dkpa tou nnviou tooutal pe

Vimviov = 1R = 6 - 3V = | Viyvi00 = 18V}
Avoiyovtag tov diakdntn TV XpoViKN R1 Eourf
otlyun t =0 anopovwvoupe TNV ———AMA————TT0
nnyn tou ouvexoug pedpatog and to ;
KUKAwpa, To onoio aneikovigetat ., R{ -
Tpa oto SinAavé oxApa. WW
Me 1o KAglolpo tou S1akénTn To peUa 0To NNVIO TNV XPOVIKN OTIYHN
t = 0 teivel va pndeviotei kat ota dkpa tou nnviou epgaviletal taon
and autenaywyn, n onoia oUp@wva pe Tov Kavéva tou Lenz teivel
va avalp€oel Tov PNdevVIoPO Tou pelpatog, NTol

Equr = —L—

LUVeENWG To nnvio Aertoupyei wg nnyn s
e HEA E,,; Kal €owtePKN |\
avtiotaon R.

To apxikd pevpa to onoio Siappéel
Abyw autenaywyng tov povadikd
KAGb0 TOU KUKAWpaAtog, tooutal pe
I; = 6A. —
To {ntolpevo ypaenpa aneikovietar  * —
oto oinAavé oxnpa.

YUppwva pe Tnv dlatnpnon tng eVEPYELAG 0To KUKAWHA, N evEPYELa
nou napéxet To nnvio Adyw auvtenaywyng (dnAadn n evépyela U,
nou €ixe anoBnkeupévn 0To €0WTEPIKS TOU otnv Pévipn Katdotaon)
yivetal Beppikn evépyela otoug avuotdateg, dpa

. . i(XU‘[
Pove = P]oule = Equtlaur = lgwr(Rl +R, + R)=> —L dt

=i(R; + R, +R).
Tnv t =0 (6nou iy, = I;) 0 puBpog petaBoAng tng évtaong tou
pedpatog otov kKAAdo tou KUKAwpatog, dpa kal tng évracng otov
avtiotatn R,, 1ooltal pe
di L 6 A |di A
a o = —I(Rl +R2 +R) = —07' 16§$ % . = —480§
H tdon ota dkpa tou nnviou tooutal twpa pe
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Vm]v[ou(t) = iow‘t(t) (Ri +Ry) > Vm]v[ou(o) =1 (Rl + RZ)
=6-13V>
Vnnviou(o) = 78V.

o o 1|

Apxikd Ba efetdooupe TNV Katdotaon
loopponiag Tou CcUOTNHATOG TWV TECOAPWY
owpdtwy. Ot duvdpelg ol onoieg aockouvtal
o€ KaBe owpa eaivovtal oto dinAavé oxnpa
Kat eivat:

Twpa X1

= To Bdpoc B, = m, g,

* H tdon tou vApatog 71.

ZUppwva pe to deltepo vépo tou Neutwva
yla Tnv Loopponia:

Zﬁ=0:>T1=mlg (1).

TpoxaAia:
= To Bé&pog tng B = Mg pe onpeio epappoyng to kévipo pdldag
ng

= H &uvapn N ané to onpeio otnpiEng.

* H tdoeig tou vApatog TZ Kal ﬁ pe 61euBuvon epantopevn otnv
nepLpEPEL TNG TPOoxaAiag.

2Uppwva pe to BepeAiwdn vopo tou NeUtwva yla tnv JeETapopikn

Kal NEPLOTPOPIKN Loopponia:

Zﬁ=0=>Mg+T2+T4=N (2),

Zrcm —0>T,R=T,R (3).
Onou ), Ty N OUVIOTAPEVN TWV PONWV WG NPOG KATAKdpUPo otnv
TpoxaAia dova o onoiog digpxetal and to kévrpo pdadag tng.
LUOOWHATWHA Xo+X3:
= ToBdpog B, 5 = (m, + m3)g.
= H dUvapn tou eAatnpiou pe pétpo F = kx, Kal gpopd npog ta
Kdtw (undéBeon), 6nou x, N enpnkuvon tou eAatnpiou and tn
B¢on eAeuBépou pnkoug (6eg oxnpa).
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* H tdon tou vhpatog Ts.
YUppwva pe to deltepo vopo tou NeUtwva yla tnv loopponia

Zﬁ =0=>(my+my)g+kx,=T; (4).

To vhpa eivat aBapég kat pn ektatd, ondte ot TAoelg ota dkpa Tou
elval ioeq. AnAadn T, = T; kat T3 = T,. TotE péow NG oxéong (3)
énetat ou Ty, = Ty.
H e€iowon (4) peow tng (1), 0dnyei otnv e&iowon
mp; —my; —mj

k
Me avtikatdotaon npokuntel 0Tl n enPNKUVON tou eAatnpiou
tooutal pe

(my + m3)g + kxo =myg = xo =

110 0.2
o= g+ 10m =[5, = 02m]
0 100 0
H napapdéppwon tou eAatnpiou npokuntel Betikn, dpa n apxikn
pag unéBeon yia tnv popd tng Suvapng tou eAatnpiou gival owoth.
Yuvenwg to eAatnplo Bpioketal oe katdotaon eNPAKUVONG.

MOAI anokoAAnBouv ta cwpata X, Kat )
Y3, n pdda my Ppioketal otnv akpn tou R
eAatnpiou kat apxidel va talavrtwvetat. Xy i;

1

Yto OwAavé oxnpga  @aivovtar n
katdotaon €AeubBépou  pNAKOUG  TOU
ehatnpiou (1), n katdotaon TtoU
geAatnpiou otnv anok6AAnon (3) kat n M @2 3)
B¢on 1oopponiag tng taAdviwong (2).

H B¢on oopponiag tng taAdvrwong

divetal ané tn ouvBnkn 1Woopponiag

Xtn pdala aokolvtatr n duvapyn Tou 2 oeop———4--
eAatnpiou kat To Bépog Tng. %p:}

E F=0>m k 0 3 1 10m
= = f— e = [ — [ — =
39 X1 X1 A g 100 X1
= 0.1m.

Mapatnpoupe 6t étav to cwpa apxidel tnv taAdvtwon tou (B€on
(3)) Bpioketal oe andéotaon x, + x; and tn Bon oopponiag tou
(B€on (2)) pe pndevikn taxutnta. Ondte Bpioketal otnv akpaia Béon

NG TaAdvtwong tou. Zuvenwg to NAdtog taAdvtwong looutal pe
A=xy+x; =0.3m.
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Oewpoupe wg Betikn TNV Popd Npog ta ndvw, ondte To owpa X3
N xpovikn ouypn pndév  Ppiloketar otn  péylotn  Betikn
anopdkpuvon, dpa n apxiki tou ¢daon ¢, looutal e 7T/z. H 6¢e
KUKALKN ouxvétnta tng taAdviwong tooutal pe

H efiowon t™¢ amopdkpuvong tou  owpatog  Xs,
x(t) = Anu(wt + @,), oto S., givai n

x(t) = 0.31u (101: + %) .

Metd tnv anokdéAAnon twv 600 ocwpdtwy to
oUotnpa 6ev PBpioketal nAéov oe katdotaon

loopponiag. Ot duvdpelg ol onoieg aokouvtal

0to oUotnpa Twv TPIWV OWHATwY @aivovtal

oto 6inAavé oxnpa:

)Z(bpa 2

= To Bdpog tou §2 =m,g, (e§wTePIKN TOU
ouotnpatog duvapn).

* H tdon tou vnpatog 73 (EowTEPIKA TOU
ouothpartog duvapn).

TpoxaAia:

= To Bé&pog tng B = Mg pe onpeio epappoyng to kévipo pddag
NG (e€wtepIkn Tou ouotnpatog duvapn).

= H &0vapn N ané to onpelo otnpiEng (e€wtepikn tou
ouotipatog duvapn).

» H tdoeig tou vApatog fz Kal ﬁ pe 61eUBuvon epantdpevn otnv
neplpépela  TNG  TpoxaAiag (EOWTEPIKEG TOU  OUCTAPATOG
duvdaperg).

H tpoxaAia neplotpépetal yupw and katakdépupo afova o onoiog

Olépxetal and 1o kévipo padag tng kat bev petagépetal H

OUVIOTaPEVN EEWTEPIKA POMNA TOU CUCTAPATOG TWV TPLWYV CWHATWY,

TNV XPOVIKA oTypn pndév, w¢ npog tov dfova neploTpoPng Tng

Tpoxaliag ooutal pe
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Z Teg = —B1R + B,R = (my —my)gR = (1 —4) - 10+ 0.25 Ntm

= z Ter = —7.5 Ntm|.

Apa n tpoxaAia Eekivd va neplotpe@etal pe @opd Tnv popd
NEPLOTPOPNG TWV HEIKTWY TOU poAoylou.

A4. To vhpa eival aPapég, pn ektatd kat dev oAwoBaiver otnv
neplpépela tng TpoxaAiag, ondte n petagoplkn taxdtnta Tou
owpatog X; tooutal oe KABE Xpovikn OTyPN pE TNV ENTPOXIA
Taxutnta twv onpeiwv tng tpoxaliag, dpa

dv, dw
U1 = Ugqp = U4 = WRY; :E T
m 15m m
a; = ayR = 15-0.255—2=TS—2:> a, = 3.75—.

TUVENGKC TO oMpa L1 KIveltal pe emdxuvon a; = 3.75 = = HE popd
npog ta KAatw.

A5. Ta owpata X1 kat X> petatonidovral o€ (0eG anootdoelg, apa étav
10 OWMa X1 €xel petatontotei katd y; = 0.3m,

1 2y4
y1=§a1t2$t_ a
= 0.4s
Téte n taxdtnta wooutal Pe
Cate 15 4 m -1 m
nEMEE 0 T Y
0 &€ pubpdG petaBoAng TG KIVNTIKAG EVEPYELAG HE
dK1 15 ] [dK; ]
ZFlvl mia;v; =4 - il 15— T 22.5;.

EmpéAcia: AeBétag Xtaong
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11° AIAFQNIZMA NMPOXOMOINXHX

ENAEIKTIKEZ AMTANTHXEIZ

©EMA 1° “

6 A2. a A3 vy Ad. B
A5. a. Xwotd

B. Zwotd

Y. N\daBog

6. ANd&Bog

€. Nd&Bog

©EMA 2° “

Ywoth andvtnon sivatl n (a).
YUpQwva e Toug TUNOUG TNG PETWIKNG €AAOTIKNG Kpouong, n
Taxutnta tng HAdag m PETA TNV KPoUon €XEL PETPO

m
,_m-M - 2M w1 L2 s
v v = v vV —V V.
m+M m+M m 0T m 0
M+1 M+1
Onérte

v’ > 0= 2v > v,

B2. Xwoth andvtnon n (a).
O naApédg tou laser oe xpévo At =9-10715s éxel kivnBei oe
anootaaon,
Ax = cAt ~3-10%-9-10""m ~ 27 - 10™"m.
To pwtdvio pnopei va Bpioketal onoudnnote evidg tou eUPOUG TOU
naApou, Gpa ta 27-107"m eivar katd npooéyylon n
anpoaodloplotia eUpeong Twv Pwtoviwv otov agova tng Kivnong
Touq. Twpa n anpoodloplotia otnv oppn TwWV PwToviwy looutal pe
h

T AmAx

h
ApAx = yp = Ap =
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Tautdxpova n opun kaBe pwtoviou tng déopng wooutal pe
h
b= I'

Ap FmAie A 180m-107° 1

p Rk 4mdx  4m-27-107 60
p)

B3. Xwotn andvtnon eival n (a).
ArtioAéynon:
To UAIKO onpeio ekteAel KUKAIKN opaAd enttaxuvépevn kivnon otnv
nepipépela tou bSiokou pe emitpdxio enitaxuvon a = a, R Kal

KEVTPOPOAO enitdxuvon a, = ”Z/R, 6nou v e€ival n emtpdxioq
Taxutntd tou. H enitpoxiog enitéixuvon tou UAIKoU onpeiou eival
uneuBuvn yia tnv petafoAn tou pétpou TNG enttpoxiou taxutntag
Kal n KeVpopdAog enttdxuvon eival unevBuvn yia tnv aAAayn tng
d1evBuvong Tng enttpoxiou taxutntag.

To pPETpo TG KEVIPOPOAOU EMITAXUVONG, TN XPOVIKN OTypN t = 1sec,

eivat
v?  w?R? 5 - rad? 5
A = — = =wR =ayt°R=1—7"1sec’ - 1m = a,
R R sec
m
sec?
Kal To PETPO TNG enitpoxiou entdxuvong ivat
R—1 rad 1
a=a,R=1—"1Im=>a=
14 sec? sec?

Ta dlaviopata twv eNTaxUvoewy autwy eival petafu toug kabeta.
Apa to PETPO TNG OUVOAIKNG EMITAXUVONG TOU UAIKOU onpeiou, t
XPOVIKN oTtypn t = 1sec eival

m
Aoy = \/a,% +a? = \/E@
©EMA 3° “
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r2.

3.

Apxika Ba peAetnooupe tv Ntwon tng Hadag
m and 1o UYog h yla va unoAoyiooupe tnv
Taxutntd g akpPwg npwv TNV NAACTIKA
KpoUon pe tov ndocalo. Egappdloupe tv
apxn dlatnpnong TG pNXavikng evéPyelag tng
pHalag Bewpwviag wg eninedo pndevikng
duvapikng evépyelag to opldévtio eninedo to
onoio Oiépxetal akplpw¢ ndvw and Tov
ndoocalo (6eg oxnpa). upPoAiloupe wg B€on
(1) Tn B¢on tng pddag oto avwtepo VYOG Kal
w¢s Béon (2) t B€on tng pdlag akpiBwg nptv
TNV Kpouon, oto €ninedo pndevikng Suvapikng

EVEPYELAG, ONOTE:
1

Eq4y = E) = mgh = Emv2 = v =.,/2gh.

f—= —>|

©ETIKO

—U,=0

To p€tpo tng taxutntag tng Padag akplpwg npiv tv kpouon givat

m
u=\/2-10—2-7.2m=>u=12
sec

m

secC

2tn ouvéxela Ba e€etdooupe TNV NAAoTiKN Kpouon Twv 6U0 CWHATWV.
LUppwva Pe tnv apxn 6latnpnong thg OpHAG TOU CUCTAHATOG

akpBws nptv kat akpiPwg Petd tnv kpouon:

Prpw = Pperd = MU = (m+ M)V.

To pétpo tng taxdtntag TOU CUCCWHATWHATOG APECOWS HETA TNV

Kpouon looutal pe
m 1Kg

m m
V= 12— =V =3—

_m+Mv=4Kg sec

sec

TéAog Ba peAetnooupe TNV Kivnon ToU CUCCWHATWHATOG KaBWG
auto eloépxetal oto £6agog. Xto cuoTnpa ackouvtal ot SUVApELG

=g - 4 s =g 7
Tou Bdpoug B = (m + M)g kat n otaBepn avtiotaon F and to

£6aqog, ol onoieg elkovidovtal oto oxnpa.

Oa epappdooupe to Bewpnpa HETABOANG TNG KIVNTIKNG EVEPYELAG
petal tng apxikng Béong (1) ToU CUCCWHATWHATOG AKPLBWG
HETA TNV Kpouon Kal tng teAkNg tou B¢éong (2), otnv onoia
unoBétoupe OTL €xel aklvntonolnBei a@ou €xel €l0XwWPNOEL OTO

€dapog katd andéotaon x:
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1
(m+ M)V?

2[F —(m+ M)g]
To BdBog oto onoio eloxwpel to ouoowpdtwpa eival

4Kg 9=

=>x =

a2
sec _
X = 0.3m.

sec?

X =

2 [100Nt -

Oeppdtnta napdyetar katd tnv nNAaotkn kpouon twv 600 palwv
(AE) ka1 and to épyo tng otabepng SUvapng tng aviiotaong katd tnv
£10XWPNON TOU OCUGOWHATWHATOG 0To £6aPog.

YUppwva pPeE TNV apxn dlatnpnong tng evépyelag Katd tnv NnAaotikn
Kpouon

1 1
Krpw = Kyere + 4E = Emv2 =5 (m+ M)V? + AE.

Apa
AE = 1[ 2_ (m+M)V?] = ik 144 mz 4Kg - 9— m”
2 mu m 2 g’ & sec?

= AE = 54].
To épyo tng otaBepng duvapng F divetal HEOW TNG oxéong
Wr = —Fx = —=100Nt- 0.3m = W = —30]J.
Apa n ouvoAikn Beppdtnta n onoia anegdeuBepwvetal  oto
nepiPaAiov ooutal pe
Q = AE + |W;| = 84J.

©EMA 4° “

A2.

YUppwva Pe TNV ypaPikn napdotaon, napatnpoupe 6t n nepiodog
looutal ge T = 1sec kal to nAdrog taddviwong pe A = 2cm. Apa
10 PNKOG KUpAtog looutal Pe
A=cT =2cm.

Méow NG ypagikng napdotaong, napatnpouUpe Ot and tnv otiypn
nou to KUpa tng nnyng «1» npooeyyiel to onpeio M, autd ekteAei
dUo NANpelg TaAaviwoelg (xpovikd didotnpa [3sec, 5sec]) kat otn
ouvéxela to 6eUTePOo KUPA oupBdAel pe To npwto étav to onpeio M
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A4,

©ETIKO

Bpioketal oe anopdkpuvon y = 1cm, éxovtag apvntikn taxvtnta. H
oupBoAn oupBaivel Aondv, BAoel tou oxnpatog, katd tnv Sidpkela

NG Tpitng TaAdvtwong tou onpeiou M. Av
t n

y1(r, t) = Anu [Zﬂ (; - 7)] = 2nu[2n(t — 3)] oe cm,

3sec <t <ty
n e€iowon ¢ anopdkpuvong tou onpeiou M €€ aitiag tou kUpatog
«1», TOTE TNV ouypn tng OUPPBOANG t,, n taxutnta tou UAIKOU
onpelou gival apvntikn, onéte

1
yi(ry, ty) = 1em => nu2n(t — 3)] = > => 2n(t — 3)

5n
= —+ 2km, keZ.

6
Ot AUog1g nou avtiotoixoUv o€ apvntikn taxutnta ivat
; 12k + 41 Lez
27 12 '

rnv Oidpkela ™G Tpitng neptodou, 5Ssec < t, < b6sec, onodte
kz = 2 Kalt tz = 65/12 SecC.
H andotaon tou onpeiou M and tnv dedtepn, Nio anopakpuopévn
nnyn, ivat
. 65

r, = ct, = —cm.

2 2 6
To onpegio M tnv xpovikn otypn t, = 3.5s taAaviwvetat und tnv
enidpaon pévo tou Npwtou KUpatog, dpa n anopdkpuvon and tnv

B¢on 100pponiag tou tooutal pe

tbo T

== o ()

Kat n taxutntd tou pe

=1 = wtow [on (-3
v = v; = wAovv |21 T 7
n
35 6 cm
v=2n-20vv[2ﬂ(———>]=—4n e
1 2 S

Alagopetikd to onpeio M Eekiva va taAavtiwvetat and thv O tou
HE BETIKA Taxytnta TNV XPoVIKN oTtypn 3s Kal TNV XPOVIKN OTLypn
3.5séxel taAavtwBei yia pion nepiodo. Xuvenwg Ppioketar ava
otnv Ol, ge Tnv peylotn apvntikn taxvtnta TaAdviwong.

EmpéAcia: AeBétag Ltaong
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XHMEIA NMPOZANATOAIZMOY

1° AIATQNIZMA MNMPOXOMOINXHX

||
Al. B

A2.
A3.

A4.

AS.

ENAEIKTIKEZ AMANTHZEIZ

12,55
6. M <Mz <
B. Auvdperg dindAou — dindAou

Y. n ouykévipwon tou Oz napapével otabepn

a. Zwotd
B. N&Bog
Y. A\aBog
6. Xwotd
€. \dBog

©EMA 2° “
B1.

B2.

a. u = k[A][B]

B. 2ng tééng

Y. M5

6. noAunAokn,
= A+ B — A PBpadl otddio
= A+ A — 2 taxu otddio

To CH3COOH ¢€xet Mr = 60. Xe auto to A/pa epgaviletal va €xel

mRT . ; . ’ .
Mr = -y = 120 . oupnepaivoupe OtL ta pépla evwvovtal ava duo

pe deopoug H énwg qaivetal oto oxnpa.
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Z 0—H--- 0 H
N \_/
H/ \\\o - H—D/ k&
H
B3.
a Ke mol AB
+A
(oteped)
+V
(i61a mol aepiwv)
+0
(evd60eppn) T T T
B4 .
_ [HCOO™]- [HF] _ [HCOO™)[HF]-[H30]-[0H"] _ K,HCOOH _
Ke= [HCOOH]- [F~] = Ke = [HCOOH]-[F-]-[H30*]-[0H"] = Ke= K HF
©OEMA 3° “
r.
a. u = k, pndevikng td§ng
B.  k=0,02Ms"
\"2
A — 2B
apx 1 -
a/n -1 +2
TeA. - 2
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3. a.

©ETIKO

C(]\-? !

0. Aev ennpeddetal and v ouykEVTPWON TwV avtldpwviwy, dpa Kat
ToU OYKOU Tou doxeiou

‘Eotw x mol Hz kat y mol Clo. Vpiypatog = Vi + Vo = 11,2 = x22,4 +

y22,4=x+y=0,5(1)
Ho + Clh — 2HCl , AH;y = -44Kcal

X y

-y -y 2y y(-44)Kcal

X-y - 2y y(-44)Kcal

Ta mol tou H; nou neplocelouy : n = % =0,Tmol dpa x -y =0,1 (2)

(1) & (2) > x=0,3mol H2, y = 0,2 mol Cl.

X

) 3= : II) Q = y44 = 0,244 = 8,8Kcal

) HCI + NaOH — NaCl + H;0 , AH;
0,4 0,4- AH>

apa 0,4AH, =-5,6 Kcal = AH, = -14 Kcal

PClsg + Clag = PCsg noa=(3x-0,2) mol

2X X -
P .V ,
20,2 -0.2 02 nop=- Lt 1. 24610 0
R-T  0,082-300
2x-02  x-02 0.2 x = 0,4mol
a=22 _o5 Ke= 20

3
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PyVo 04925

. nCl = = =
P " "R.T  0082-300

0,Tmol

Vz =15L («), +Ch (—») = Qc=% = Kc

oema 4 ||

Al. ©1-Y3, D2-Y1, P3-Y2, D4-Y4, O5-Y5.

A2.
)c=01M,
HCl + HbO — Hs:0+ + CI' pH=1=C=0,1M
C3 C3 C3
I1) Kb(CHsNH) = 1074,
CHsNH: + H:0 & CHsNHs* + OH k, =2 =107
4
Csa-x X X

A3. NaOH:0,1.0,1=C;' -1= (;'=102?M

CHsNH»: 0,1.0,9=C4" ‘1= C4'=9-102M
CHsNH> + HO $ CHs NHz* + OH-

©ETIKO

NaOH - Na* + OH-
C4'-y y y
2’ 2’ c2'
Ko = 22— y=9.10%  [OH-]= C/+y = Co' = 102M=> pHs = 12

C4r
) pH=12, Il) [CH3sNHs+] = 9:10-4M, 1ll) a = 0,01.
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A4. CHsNH> : Cp, = 0,05M , CH3NH=Cl : Ca = 0,05M
CHsNH, + H,O &S CHsNHsz+ + OH-

CH3NH3C| —> CH3NH3+ + (-
Cb-z z z
Ca Ca Ca
z-(z+cC .
R L B o VI TR T
C,—Z C,

[OH]=10"*M, [H30*] = 107'° M, [CH3NH3*] = 0,05 M, [CI"] = 0,05 M.

EmpéAeia: ABavacdénouAog Mavayiwng
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2° AIATONIZMA [POZOMOIQZHE
ENAEIKTIKEE ANANTHEEIE
oema 10 ||

A1 A) (CHs)sN
A2 B

A3 T
A4_A

A5.

m o< ™R
> M MMM

©EMA 2° “

B1. A. O péylotog aplBpuég povnpwy nAeKTpoviwy yia tig unootPadeg s kat
p €ivat 1 kat 3 avtiotowxa. Enopévwg, yia ta otowxeia tng 4 ng neptddou ta
T€00Epa povhpn nAektpovia pnopouv va avinkouv pévo oe unootfada d.
E@appoyn tou kavéva tou Hund:

(T[] T
in-1)d ns

H 6opn d*s? 6ev eival duvatn agol petanintetl otn otabepdtepn d s' otnv
onoia undpxouv 6 povnpn nNAektpdvia.

A@ou 1o X eival otoixeio tng 4ng neptédou, Ta nAektpdvid Tou Katavépovral
0€ T€00€EPIG OTIPADEG.

HAektpoviakn dopn tou atdpou X o unootfddeg: 1522522p®3s23p®3do4s?
HAektpoviakn Sopn tou atdpou X ot otifddeg: K2 L& M4 N2

Atopikog aplBpdg: Zx = 26
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B. Ané tnv katavopn twv nAektpoviwv oe unootifadeg npokuntel Ot To
otowxeio X ta&vopeital otnv 8" opdda VIIIB kat otov topsa d tou Meprodikou
Mivaka.

I". HAektpoviakn dopn tou 16vtog X 3* og unootifadeg: 1s? 2522p83s23p®3d°
Epappoyn tou kavéva tou Hund yia tnv unootfdda 3d:

Ol Ol G G
m £ = 0 €xouv ta nAektpdvia: Tng unootiBddag s evég Tpoxiakou unootifadag
P
evog TpoxiakoU unootiBadag d.
Onoéte 6 + 4 + 1 = 11 nAektpoévia
me= -1 €xouv ta NAeKTpOvia: evog TpoxtakoU unootiBddag p €vog Tpoxiakou
unootpadag d Ondte 4 + 1 = 5 nAektpbdvia

A. HAektpoviakn dopn tou 16vtog X 3* o€ unootiBddeg: 1s 2 2s 2 2p® 3s? 3pb
3d°

HAektpoviakn Sopn tou 16vtog X 2* o unootiPddeg: 1s 2 2s22p ©3s23p ©
3d*

Ta napandvw 16vta €xouv (00 nupnvikd @optio (26 npwtévia) didtL
npoépxovtal and to (6o dtopo, aAAd Odwapépouv otov aplBpd tTwv
nAektpoviwv tng e€wtepikng otifddag. To 16v X 2* nepiéxel 1 emnAéov
NAEKTPOVIO, PE ANOTEAECUA Ol ANWOELS TwWV NAEKTPOVIWV TNG €EWTEPIKAG
ouPdadag va eivat peyaAltepeg og oUykplon pPe to X3* Kal To NAEKTpoviakd
VEQPOG va KataAappavel peyaAUutepo Xwpo.

Enopévwg, to X2+ éxel peyaAutepo péyebog and to X3+ .

E. Apou o€ pla nepiodo tou n atopikn aktiva au§avetal and 6e€1a npog ta
aplotepd kal to otoixeio W éxel tn péylotn TN, oupnepaivoupe 6t auto
Bpioketal oto aplotepd pépog tou Meplodikou Mivaka Kat oUYKeKpIPEVa oTnV
1 n opdda. Apa ta nAsktpdvia tou katavépovtal oe 4 otfddeg pe tnv
teAeutaia va nepiéxel 1 nAektpovio.

HAektpoviakn dopn tou atdpou W og unootifadeg: 1s 2252 2p 6 3s23p ©
4s1

Atopikog aplBpédg: Zy = 19
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IT.

l. MpwTtog 1ovtiopoG: Qg > Q (g + e~ Ein
AelTePOG 1OVTIONOG: O * (g > N2 g+ e~ Elp
Tpitog ovuiopédg: 02" g = Q3 g +e -~ E i@
Tétaptog 1ovTopdéGg: Q3 g > Q* g + e~ E i@

And g Tpég tou nivaka napatnpoupe 6Tl undpxel PeydAn diagopd petaly
Twv evepyelwv dedtepou Kal tpitou lovuopou [E ip) << E i@z ]| MNa va
anoonaotei nAektpdvio and to 16v Q ?* g anatteital peydAo nood evépyelag,
yeyovdg nou deixvel 6t to Q 2* éxel anokthoel otabepn NAektpoviakn Sopn
guyevoug agpiou. Enetdn to O?* anoktd tn dopn tou 18Ar* petd tnv anofoAn
Te00apwV hAekTpoviwy, oxuel Eir(Ar)<Ez(Q).

Ondte, n Katavopn twv NAeKTpoviwy Ttng e§wTtePIkng otiBddag oto dtopo
tou Q eivarl ns ? wote anofdAlovtag 2 nAektpévia va anoktd tn dopn tou
nponyoupevou euyevoug agpiou. And ta napandvw npokUuntel 4t to
otoxeio Q avnkel otn 2n opdda tou Meplodikou Mivaka h aAAlwg otnv
opada twv aAKaAIKWV yalwv.

II. Mpwtog 1ovTiopdg Arg = Ar *(g + €~ Eip

HAektpoviakn dopn tou atépou Ar og unootifddeg: 1s22s22p©3s23p ©
To otowxeio Q Bpioketal otnv 4n nepiodo (idia pe to V).

HAektpoviakn Sopn tou atdpou O oe unootiBadeg: 1s22s22p 352 3p 6452
Atopikog aptBpég: Zq = 20

B2. a) Yndpxouv tpelg Beppoxnpikoi KUKAOL:

19 : A->B-T

YUppwva pe tov vépo tou Hess, toxtet: AHy + AHz = AHs (1)

205 A>T A

YUppwva pe tov vépo tou Hess, toxUet: AHs + AHs = AH4 (2)

39 A->B->T->A

YUppwva pe tov vépo tou Hess, 1oxtet: AHy + AHz + AHs = AH4 (3)

Xtnv kAeloth Sadpopn A - B » T = A-> AoxUet AHy + AHy + AH3z + (-
AH4)=0
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B) Ano tn oxeon (1) otov 1° Beppoxnpikd KUKAO EXOUpE:
AH7 + AH; = AHs = 100 k) - 40 k) = AHs = AHs = 60k]
Ané tn oxéon (2) otov 2° BeppPoXNUIKO KUKAO €XOULE:

AHs + AHz = AHs = 60 kJ + (-80 kJ) = AH4 = AK4 = -20 kJ

y) Ané tov vépo tou Hess :

3v—1
CVHZV—Z + 2 02 - VCOZ + (V - 1)H20, AHI = —466Kcal
3v+1
VCOZ + (V + 1)H20 - CVH2V+2 + 02 , —AH, = 530Kcal
1
2H, + 2 -EOZ - 2 H,O0, 2-AH; = —136Kcal
AH= AH; +(-AH2) + 2AH3 = -72 Kcal
B3. a) E€wBeppn avtibpaon (AH < 0).
Eaq
B) A(g)+B(g) —E(g) AH>0 PBpadl otddio
kq
Ea,

E(g) +B(g) — 2I'(g) AH<0  taxu otddio
k

2
Y) i) Ea'l > Eaz.

ii) AH; > AH; (1oxdel 61t AH; + AH, = AH).
iii) k1 < ka.

B4. I. a. HCIO + H,0 = CIO" + Hs0*
B. HCIO + OH = CIO™ + H.0

Il. To OH" gival toxupodtepn Bdon and to H20. H 1oxupdtepn Baon
npooAapBavel no eukoAa H*, dpa to HCIO €ival 1oxupdtepo ofU otn B
avtibpaon, otnv onoia anofdAAelL nio eUkoAa H*.

ll. H 1ovtikn woopponia €ival petatoniopévn npog to acBeveéotepo o&U kal
v acBeveatepn Bdon.

2tnv avtidpaon i. ta o&€a (B-L): NHs* > H20, o1 Bdoeig (B-L): OH > NHs
2tnv avtidpaon ii ta ofta €ival ta : HF > NH4*, o1 Bdoeig (B-L): NHz > F-
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Apa yia ta o&ta oxver: HF > NH4* > H>0 kat yia tg Bdoeig woxider: OH >
NHz > F-.
Lwoth andvnon n: B

oema 30 |||
r |

) . U=k, undevikig td§ng II. k=0,02Ms!
l. u =k, gndevikng tdgng II. k=0,02MsT
.
F

c )
2

»

IV. dev ennpeddetal and tnv oUYKEVIPpWON Twv avtidpwviwy, dpa Kat Tou
Oykou Ttou doxeiou

ra. A) n naon =0,2mol N He =0,4V mol
n (mol) NaOH +HCI = NaCl +H20
Apxika 0,2 0,4V
TeEAKA 0,2 0,2

0,4V=0,2 = V=0,5L (HCI)
B) C naci =0,08M

n (mol) NaCl -» Na* +Cl-
Apxika 0,08
TeEAKA 0,08 0,08

MN=CRT=0,16RT=0,16 - R - % = 0,16 atm
[177]



©ETIKO

N Yta 0,2 mol ekAUetal Q=11,4 KJ
Tmol ? ?=57K] apa AH= -
57K]

OEMA 4° “

a. npotuno didAupa : HCl =0,2M

To oykopetpoupevo diaAupa nepiéxel NH3z yiati oto 1oobUvapo onpeio pH <
7 dpa to aAdt nou npokuntel eival 6€vo. ‘Oflva dAata npokuntouv and tnv
e€oudetépwon aoBevoug Baong and oxupod ofu.

HCl : V = 0,04L _
B. C=02M }nHC1=8-10 3mol
NH; : V= 4L
’ \él =OE:0M } Ny, = 4- 1072 C mol

n (mol) HCl + NH; - NH4Cl
Apxika 8-1073 4-1072C
Avubdpouv/napdyovtar —8-1073 —-8-1073 +8-1073
TeAkd - - 8-1073

4-1072€C=8-103=C=02M

Y. Xnpeio B
HA  + H0 = A + Hsz0°
[A7] - [H507] + _ [HA] [HA] 6
KaHA —W:[H3O ]—m Ko(_ W[HA] 2-10
=107°

pH =-log 10°=pH =9
10 d1dAupa eival puBpiotikd

Hel: \(lj z g'(z)lzvlL} Ny = 4+ 1073mol
NH, : V = 0,04L

c —OZM}HNH3 =8-1073 mol
1 — )
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n (mol) HCI + NH3 NH4Cl
Apxika 4-1073 8-1073
Avudpoulv/napdyovtar —4 - 1073 —4-1073 +4-1073
TeAkd - 4:-1073 4-1073

- C _
CNH4Cl=CNH3=1/15M [OH ]ZKbCN&::lO 5 =

NH4Cl
/15 =105
Kb 1/15 :>Kb =10
Yto onpeio I
Cane = 22 1oty
C(M) NH4Cl - NH4* + Cl-
Apxikd 0,1 - -
TeAKa 0,1 0,1
C(M) NH4* + NH3 Hz0*
H.0 = +
Apxika 0,1
Avudpouv 0 +W +W
/Mapayovtal
Xl 0,1 -w w w
Ko =50 =10 K, =2 = 0 =10"5 dpa pH=5
a_Kb_ a_0’1:>('0_ apa pA=
8. pKa na = -log 2-10°® = pKa Ha =6-log2

neploxn aAAayn oeiktn: 5- log2 < pH < 7-log2
2to L.Z. pH = 5 dpa o d¢iktng €ival katdAAnAog yiati to pH Bpioketal peoa
otnv neploxn aAAayng xpwpatog tou deikn.

CHCLV ¢
€ PH terks onpeto > pH 1= CNH3 = —4Hdl
VNH5
VHCI weAws onpeio < VHCI 1x dpa C NHs < 0,2M
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3° AIATONIZMA [POZOMOIQZHE
oema 10 ||
A

o

vk WN =~

ENAEIKTIKEZ ANTANTHZEIX

< o< o™

a.

Arrhenius:

1. O&¢a eival ot evwoelg nou 6tav dtaAuBouv oto vepd bivouv H*

2. Ta o&a €ival oudétepa popla

3. H oupnepupopd evog o€og ekbnAwvetal pévo oe udatika
SlaAupata

B-L:

1. O&u €ival n oucia nou eival §6tng npwrtoviwv

2. Ta o&éa pnopei va eival oudetepa pédpla n évia

3. H oupnepipopd evog o&€og ekdnAwvetal Kat EKTOG udatikwy
SlaAupdrwyv

Aidotaon
1. Anopdkpuvon 16viwv and tov 1oviikd kpUotaAAo
2. Eivat nAnpng

lovuoud

1. Eivat n avtidpaon pe pépia vepou
2. Eivar nAnpng n pepikdg
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©EMA 2° “

. A. H avtidbpaon Ag —Bg eival €€wBeppn avtidpaon pe AH=-30k]
enopévwg n avtiotpopn avtidpaon ival evb60epun pe AH =30k]
Ma v evépyela evepyonoinong LOXUEL
Ea£v666£ppnc - Eaaﬁd)eeppnc = AHavSéeappnc A
Eaevééeepunc -40=30 & Easvééesppnc=70kj
Ywotd 1o

B. And 1o evepyelakd S1dypappa napatnpoupe 6t n avtidpaon eivat
anAn a@ou n PETATponi Twv avildpwviwv os npoidvta yivetal o éva
otadlo agou undpxel pévo pia Ea.

Av n avtidpaon ntav noAunAokn, énpene oto SiGypappa va undpxouv
160¢¢ Ea 60€¢ Ntav kat ta enpépoug otddla tng aviibpaong.

O vépog taxutntag eivat u=k[A]

I Zwotdétoy.

Me tnv au&non tng Beppokpaciag au€dvetal n taxdtnta tng avtidbpaong,
enopévwg n otabepd ki ,apou n [A] napapével otaBepn kat o vOHOG
taxutntag eivat u=ki[A].

H E. e€aptdtal and tn guon twv avudpwvtwy kat n AH and tig ouvBnkeg
nieong kat Beppokpaciag

2. ZUpgwva pe to VOpo tou Hess éxoupe

CoHa(g) + 302(g) = 2C02(g) + 2H20()) AH>=-314kcal

CaHz(g) + H20() = CH3CHO AHz=- 33 kcal
2Cs) + Ha(g) = GoHa(g) AH4=+55 kcal
H20() = Hag) +1/202() -AHs=68 kcal
2C05g = 2Cs) + 202 2:(- AHe)=188 kcal

C2H4(g)+1 /2 Oz(g)%CH3CHO(|) AH1= AHz+ AHs3 +AH4-AH5+2'(- AH6)=-36kcaI
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i. O lovtiopog eivat evoéBeppn avtidpaon olppwva pe Le Chatelier n
loVTIKN Lloopponia petatonidetal npog ta 6e€ld dpa o a aufdveral.

ii. Adyw apaiwong n ouykévtpwon tou HA pelwvetal dpa o a augavetat.
iii. Opolwg pe ii

iv. Adyw npooBnkng SlaAupévng ouaiag n Cha au§avetal dpa o Babudg
LOVTIOPOU HELVETAL.

v. 0,05<CHa<0,1 dpa n ouykévipwon pelwvetal dpa o a au§dvertat.
vi. 0,1<CHa<0,2 dpa n ouykévtpwon au€dvetal dpa o a PelwveTal.

vii. Me t npooBnkn &/tog HCI au€dvovtal ta mol twv H30* kal o dykog
tou SwaAlpatog. Enedn to &/pa HCI éxel pH=2 yia to pH tou &/tog
éxoupe 2<pH<3 dpa to pH pelwvetal ouppwva pe Le Chatelier n 1ovtikn
loopponia petatoniletal Npog ta aplotepd dpa o a PELWVETAl.

viii. Mg t npoaBnkn 6/tog HCI au€dvovtal ta mol twv H30* kat o 6ykog
tou SlaAlpatog. Enedn to &/pa HCI éxel pH=5 yia to pH tou &/tog
éxoupe 3<pH<5 dpa 1o pH aufdvetal olppwva pe Le Chatelier n 1ovtkn
loopponia petatoniletal npog ta 6e€1d dpa o a au€davetal.

H adgnon t¢ Kc kat n av€non tng anddboong yivetar étav n Xl
petatonioBei npog ta de€1d. Autd yivetal poévo otn nepintwon peiwong
G Beppokpaciag. ‘Otav peiwooupe th Beppokpacia n Bon tng XI.
olUppwva pe tnv apxn Le Chatelier petatonietar npog ekeivn tn
kateUBuvon n onoia teivel va avaipéoel tn petafoAn dpa va aufnBei n
Beppokpaocia ,enopévwg euvoeital n e€wbepun avtidpaon dpa n X.I.
petatonietal npog ta Se€ld.

Ywoto 1O .
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©EMA 3° “

a.
i. MeyaAutepo onpeio (foewg epgavidet to CHsCOOH vyiati dnploupyei
neploodtepoug deopoug udpoydvou and tnv CHzOH

ii. lovuikd udatkd didAupa dnpioupyel to CH3COOH wg aoBevég o&U evw
poptaké n CH3OH agou eival cuouyég o€U tng oxupng Baong CHz0"

CHsCOOH + H20 2 CH3COO- + H30+

B. Mg tn npooBnkn aepiou HCI napdyovtar HzO*
HCl + H,O — CI- + H30+

Au&dvetal n [H30*] dpa kat n taxvtnta g aviibpaong

Y.i.

A:CH, CHCH,,B:CH,CHCH,,I"CH, CH CH,A:CH,CHCH,
| | | |
OH Cl MgClI Br Br
CH,
| CHs
|
E:CH,C=CH,Z.CH,CCH,,0:CH, C C HCH,K:CH,C= C CH,

I | |
0 OH CH, CH,

iil. H A wg deutepotayng aAkoOAn anoxpwpatilel to 6&vo 61dAupa KMnO4
o€ avtiBeon pe tnv O© nou gival Tpitotayng
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o.i

A M
CvH2v+1COOH + CsH70H= CyH2v+1CO0 C3H7 +H20
Ma tov eotépa M EXOUpE:
M=116 ©14v+88=11614v=28<v=2 dpa

A:CH,CH,COOH ,M :CH,CH,COO CH CH,

I
CH,

ii. CH3CH,COOH + CzsH;0H= CH3CH,COO CzH7 + H,0
1 1 - -

-X -X X X
1-x T-x X X
X X
) x Y 2
KC:H.H<:>4=(—1_Xj <:>ng
2 2
2
a=-3 0666
i 2
3 0
.B:A[HZO]: 2 :EM/min
At 2 6

iv. H Kc g avtidpaong eivar 4.
‘Eotw 61 npooBetoupe xmol CH3CH,COOH kat xmol H20
loxuel
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e ‘Eotw Kc=Qc=4

2 2
2-[3+xj (3+xj 5 5
4= =2 —+X=—+2X=1=2
(1 ) (1 j 3 3
Z4X Z+X
3 3

Anoppintetal

e ‘Eotw Qc>4

@
&

Anoppintetal
e 'Eotw Qc<4

&

-4 & >2<:>§+x>§+2x<:>1>2

<2<:>§+x<§+2x<:>1<2

Aekto
Enopévwg Qc<Kc, n X.I. petatoniletal 6e€1é

||

a. To HCl eivat 1oxupd o&U enopévwg tovtidetal nAnpwg dpa [H30*]=1M
Apa pH=-log1=0
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CH3COONa — CH3COO  + Na*

1M 1M 1M
CH3COO™ + H20 =CH3COOH + OH"
1-x X X

Enitpgnovtal ol yvwotég npooeyyioelg dpa oxuel
2 K 2 1 -14 2

K, EEAPINLIR PN 075 =X o x=10"*
C K C 10 1

Apa [OH]=10*> dpa pOH=4,5 dpa pH=9,5

NH4sCl — NHs* + CI

1M 1M 1M
NH4* + HO = NH3 + H30*
1-x X X

Enttpénovtal ot yvwoteg npooeyyioelg dpa LoxUeL:

2 K 2 -14 2
K =X R X 100 X 10

‘' C K, C 10° 1

Apa [H30*]=10"*> dpa pH=4,5

B. Apaiwon, enopévwg CHVi=CG V2 ©1:0,2=C'1(=0,2M
CH3COONa — CH3COO" + Na'

0,2M 0,2M 0,2M
CH3COO™ + H20 2CH3COOH + OH
0,2-x X X

Entpénovtal ol yvwotég npooeyyioelg dpa 1oxUeL:

2 K 2 _14 2
szx—c—wzx—clo_s =X o x=42-10"
C K C 10 0,2

Apa [OH]=v2:10°M
Y. To CH3sCOONa kat to HCl avtidpouv petau toug

Nch3cooNa= CchzcooNa'Venzcoona= 0,2:0,1=0,02mol
Nuc= CuarrVia= 1:0,04=0,04mol
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CH3COONa+HCI — CH3COOH + NaCl

0,02 0,04 - -
-0,02 -0,02 0,02 0,02
- 0,02 0,02 0,02

‘Exoupe enidépaon kolvou 1évtog.

To NaCl eival oudétepo dAag kat 6ev ennpeddel to pH tou dlaAlpatog.

n 0,02
CHCI = V_ = T = 0,0lM

Tel.

n 0,02
CCchOOH = V_ = T =0,01M

Teh.

HCI + H.O — H30" + Cl

0,01M 0,01M 0,01M
CH3COOH + H,0 = CH3COO™ + H30*
0,01-x X 0,01 +x

Entpénovtal o1 yvwotég npooeyyioelg apa 1oxUel

W = X'0’01<:>10’5 =x<x=10"°
0,01
-5
o= X 10 _10°°

Cencoon 107

[H30*]= 0,01 +10 &pa [H30*]= 0,01 4pa pH=2

6. To CHsCOONa kat to HCl avtdpouv petafu toug

Nch3cooNa= CcHzcooNa'Venscoona= 0,2:0,1=0,02mol
Nuc= CuarrVia= 1:0,01=0,01mol
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CH3COONa +HCl — CH3COOH + NaCl

0,02 0,01 i )
0,01  -0,01 0,01 0,01
0,01 - 0,01 0,01

‘Exoupe enidépaon kowvou 1évtog.
To NaCl eivar oudétepo dAag kat dev ennpeddel to pH tou dlaAupatog

n 0,01
C =——=—"""-=0,006M
CH,;COOH VTS)\“ 2
n 0,01
CCH3COONa = K = TO’OOSM
CH3COONa — CH3COO  + Na*
0,005M 0,005M 0,0056M
CH3COOH +H,O = CHsCOO + Hs0*
0,005-x 0,005 + x X
Enttpénovtal ot yvwoteg npooeyyioelg dpa 1oxUel
L= X-0005 _ 105 —x e x=10°
0,005

[H:0*]= 10 &pa pH=5

i. loxUel 6t to xpwpa tou dlaAupatog eival kbkkivo dtav
pH < pKaHa-1epH<5-1pH<4

Kat Kitpivo otav
pH > pKana+1&pH>5+1<pH > 6

To dtdAupa éxel pH =5 dpa to xpwpa eival noptokaAi
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EmpéAcia: Kapadépntpog Oed6wpog

4° AIAFTQONIZMA MNMPOXOMOINXHX
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ENAEIKTIKEZ ANANTHZEIZ

©EMA 1° “

A

—_
(4]

a
B
6
Y

a. Zwotod
B. NaBog

Y. \aBog
6. \dBo¢

o u ~ W N

€. \dBo¢

©EMA 2° “
1.

2.

i. 1522522p®3523pb3d?4s? 4" opdda

A 1522s5%22p®3s23p®3d84s? 10" opdda

ii. 40Zr: 1522522p®3523p®3d'%4524p®4d?5s? 4" opdda
apa to X 4" opdda kat Z=22

iii. 2p—>3e” 3p—-3e”

A— i, B—ii
2to boxeio A Ba napdayovtal nepioodtepa mol Hy agou Ba éxoupe
neplocotepa g Fe

2to doxeio B éxoupe Atydtepa g Fe dAAa peyaAutepn empdvela enagng
apa Atydtepa mol H; kal peyaAutepn taxutnta o€ oxéon pe to doxeio A
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3. i. Ta mol twv agpiwv kaBwg n avtidbpaon egeAiooetal eAattwvovtal
apou: Tmol A +Tmol B = Tmol I

dpa o OyKoG pElwveTal kal to €PPoAo petatoniletal Nnpog ta Katw.
Ywoth andvtnon n a

ii. Otav 1o €pBoAo avaotpagei n nicon oto doxeio pelwveral apou To
€uPoAo petatonidetal npog ta katw Adyw tou Bapoug tou, Kat 0 GYKoG
Tou doxelou audvetal.

LUpgpwva pe tnv apxn Le Chatelier n 8¢on tng X.I. Ba petatonioBei
npog ta neplocdtepa mol agpiwv dpa npog ta aplotepd

Ywoth andvtnon n a

4. A Xwot6toa
[N204] o _ nN204 V

2 c— 2
[NO, | Mo,
H petaBoAn tou 6ykou tou doxeiou dev ennpeddel tn Béon tng X.I. agou
dev undpxouv aépleg ouoieg ota avtidpwvta kal npoidvia.
H npooBnkn CHClz éinAdoiddel tov 6yko tou SlaAUpatog,enopevws and
10 NnAiko avtiépaong éxoupe
-2V
_'nyo, , QK , ¢ X ,
Q¢ =—5—— , épa Qc>Kc enopévwg n B¢on tng X.I. petatonidetal
NO,

aplotepd

c

B.Zwoté oy
Me to dinAaciaopd tou 6ykou Tou SLaAUPATog N WOPWTIKA Nieon yivetal
M/2 (N-V=n-R-T).
H 10opponia petatonietal aplotepd pe anotéAeopa va audvovtal ta
mol twv ouotwv nou eivat dtaAupéveg oto CHCIs (xmol N20O4 - 2xmol
NO2).H petaBoAn &ev avalpeital nAnpwg enopévws Ba  1oxuel
M1/2<My<MMy
5.a. 3CO + KzCr207 +4H2S04— 3C0O2 +Crp(S04)3 + K2S04 +4H,0

B. 6FeS04 + K2Cra07 +7H2S04~ 3Fe(S04)3 +Crp(S04)3 +K2S04 +7H20

Y. 10FeS04 + 2KMnO4 +8H>S04— 5Fez(S04)3 +2MnS04 +K;S04+8H,0

6. 5CH3CH,0H+4KMnO4 +6H,S04->5CH3CO0H+4MnS04 +2K,S04+11H,0
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€. 3CH3CH20H+K2Cr207 +4H2S04— 3CH3CHO+Cr2(S04)3+K2504 +7H20
ot. 3CH3CH20H+2K2Cr207+8H2504—>3CH3CO0H+2Cr2(S04)3+2K2S04+11H20

Cocn 5|

a.i.ii.

2NH3zg) + 3CuOi) — Nz + 3Cu) + 3H20(g)

0,3 0,3 - - -
-0,2 -0,3 0,1 0,3 0,3
01 - 0,1 0,3 0,3

H péon taxitnta tng avtibpaong unoAoyiletat and tn petaBoAn tng

OUYKEVIpWONG €vO¢ aepiou (N OUYKEVIPWON TWV OTEPEWV MNAPAMEVEL

otaBepn)

‘Otav n nieon oto doxeio otaBeponoleital AapBdvel téAog kal n avtidpaon
0,3

1AH,0] 1 2

3 At 3 100

0
=5.10"M/s

V=

B. Metd tn Yu€n twv agpiwv anopakpuvovtal ol udpatpol enopévwg ta aépla
nou cuAA€yovtal €ivat to N2 kat n NHs,

N2 + 3Hzg = 2NHs()
0,1 0,4 0,1
-X -3X 2X

0,1-x 0,4-3x 0,1+2x

O1 nogdétnteg tng NH3 kat tou Hy elval ioopoplakég apa
0,4-3x=0,1+2x<5x=0,3<x=0,06mol

i. yla tnv anédoon tng avtibpaong xpnaotponotwvtag ta mol tng NHs éxoupe
0,12

o= 0 = 0,6 dpa n anédoon eival 60%

[186]



©ETIKO

0,1+2x Y’
N [NH, ] 1 0,22 10000 1250
ii.Ke = = = — _

[N J-[H. P [O,l—xj_[0,4—3xj3_0,04-0,223_ 88 11
1 1

Y.

i. Mpwv au€nooupe tn Beppokpacia ta ouvoAikd mol Twv agpiwv eivat:
n=0,1-x+0,4-3x+01,+2x=0,6-2x=0,6-0,12=0,48mol

Me tnv av&non tng Beppokpaociag ta ouvoAikd mol twv agpiwv aughBnkav
(0,5mol) dpa n X.I. petatonioBnke npog ta apiotepd, eniong pe tnv av€non
NG Beppokpaaiag euvoeital n evd6Beppn avtidpaon dpa o oxnPAtIopég TNG
NHs eival e€wBeppn avtidpaon

Nog) + 3Hzg = 2NHs(
0,04 0,22 0,22
y 3y -2y
0,04+y  0,22+3y 0,22-2y

0,5=0,04+y+0,22+3y+0,22-2y<0,5-0,48=2y<y=0,01mol

yla tnv andédoon tng avtidpaong xpnaoiponolwvtag ta mol tng NHs éxoupe

. 2x-2y 0,12-0,02
0,2 0,2

=0,5 dpa n anédoon eival 50%

6. NapBdvel xwpa n avtibpaon:
NHsz +HCOOH - HCOONH4
Eqpdoov undpxel nAnpng e§oudetépwon to TeAlkS StAAupa NePLEXEL HOVO
HCOONH4
Apa:
HCOONH4 -» HCOO™ + NHg4*
HCOO™ + H,0 = HCOOH +0H-
NH4* +H20 = NH3z +Hs0*
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K -14
KbHCOO’ = = 2 e 107
Kaicoon 10
14
K, 10 _10°

K, ,6=—"Y-=
aNH} KbNH3 10°°

KanHa® >KbHcoo™ dpa [H30*]>[OH] enopévwg ta didAupa eival é€vo

©EMA 4° “

o. [vetat n avtidpaon HA +NaOH —NaA +H,0

Metd tn nAnpn e€oudetépwon oto didAupa undpxel pévo dAag NaA.

Ene1dn to 61dAupa eival Baoikd ocupnepaivoupe 6t to A- avudpd pe to H,0
A" +H,O=HA +OH"

Apa to A" gival ouduyng Bdon aoBevoug o&éog HA

B. To HA gival povonpwtiké o&u kat to NaOH povodé&ivn Bdon.
Ztnv NAnpn €£0USETEPWON TOUG EXOUHE

i. NHA=NNaoH < Cha'VHa=CnaoH VNaone(C-0,2=2-0,1=C=TM
Epdoov 1oxUouv ol Npooeyyioelg Exoupe

[,07]= /K, C < [H,0"]=410° 1< [H,07]=107

ii. Apa pH=3

Y. Eotw Vi o éykog tou dlaAupatog HA kat V2 o éykog tou SlaAupatog NaA
Bpiokoupe tig véeg ouykevipwoelg tou HA kat tou NaA

Cua Vi Sy,
AV 4V, "V 4V,
Caa VS c - 2V,

NaA

= = =
V, +V, ATV 4V,

Eqpdoov npokUntel puBUIOTIKO €XOUHE
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Vl
[H30+]= K, Con 100 —100 Ve V, =2V,
Craa 2V,
V,+V,

Avapetyvioupe 200mL andé to HA kat 100mL andé to NaA enopévwg o
péylotog dykog eivat 300mL

6. To NaOH avubpd pe to HA tou puBpiotikoU diaAdpatog
Bpiokoupe ta mol tou HA kat tou NaA nou undpxouv oto Y4
NHA=CHa-V1=1-0,2=0,2mol

NNaa=Cnaa'V2=2-0,1=0,2mol

HA +NaOH — NaA + H»O

0,2 0,1 0,2
-0,1 -0,1 0,1
0,1 - 0,3

210 teAikd didAupa undpxetl HA kat NaA, npokettal yia puBuiotiké. Epdoov o
TeAIKOG OYKoG elval 1L ot ouykevipwoelg tou HA kat tou NaA eival 0,1M kal
0,3M avtiotolxa.

forr]-x, S Jorr |- Ko Cus 5 o ]- 107,08
Cra Ke Cha 10 0,1
& lon]=3.10"
for ] [10°]-K, = 310° [1,0°]=10" = [4,0°]- 2w

ii.Ta ubpo&UAia npokuntouv and tov tovtiopd tou A™ dpa:
L _low ] _3a0°
A C A 0,3

A-

S, =10"'
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EmpéAcia: Kapadépuntpog Oe66wpog

5° AIATQNIZMA NMPOXOMOINXHXE
ENAEIKTIKEL AMTANTHZEIZ
||

Al.a
A2.a

A3. B
A4. &
A5. B

©EMA 2° “
B1

a) To ypaepnpa B.

B) Ztnv autokatdAuon n taxutnta TnG avtidpaong eival apxikd NoAU Hikpn.
Ytn ouvéxela kabwg oxnpatidetar enapkng noogdtnta Mn?* (MnS04) nou
Agrtoupyei wg kataAutng n avtidpaon enttaxvvetal Pe anotéAeopa o pubudg
napaywyng tou CO, va aufdvetal. Xto téAog tng aviidpaong n taxutnta
HelwveTal Adyw €€AVTANONG TWV avtdpwVIWV.

B2.

a)

H,; _ [Erzﬂ:r]l_
[0, F-[H,0'F
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B)

i. O 1ovuopég tou HCI napdyet 16vta HzO* kat enopévwg ouppwva pe ty
apxn Le Chatelier n ioopponia petatonifetat npog ta 6e€1d. Apa n [Cr.0727]
au&averal.

ii. Me tnv avtidpaon nou divetal ta 16vra Zn?* anopakpuvouv ta 16via CrO42"
and tnv apxikn woopponia n onoia yia to Adyo autd petatoniletal Nnpog ta
aplotepd.

ili. To NaOH 6iiotatal kat napéxet OH™ ta onoia avtdpouv pe ta HzO*:
Hs0*(ag) + OH (aq) = 2H20(£). H peiwon tg [H30*] odnyei tnv apxikn

loopporia npog ta aptotepd pe anotéAeopa n [Cr0727] va pelwveral

B3.

a) B: 152252 2p>  A: 1s? 252 2p® 352 3pb4s2.  E: 1s? 252 2p°
B) A<T <B<A<E(E§nyw pe Baon tn BEon twv otoixeiwv otov nePLodIKO

nivaka kat tn petafoAn tng evépyelag NPWIOU LOVIIOPOU o€ pia nepiodo kal
o€ pia opdda)

y) Mpokeitat yia woonAektpoviakd évra. To 16V Pe To PEYAAUTEPO ATOHIKO
aptBpé Ba €xel kal Tn pIkpOTEPN aktiva Adyw tg augnpévng eAKTiknG dUvapng
Tou nupnva ota e 60£voug. Yuvenwg, B3 < E-< A%

B4.

a) Enoyn 1.

B) H eioaywyn tng opddag -CN nou napouctdlel 1oxupd -l enaywyikod
(PALVOHEVO €XEL WG ANOTEAEOHA TNV €AEN TWV NAEKTPOVIWY TWV OPOLOMOAIKWY
SdeopwV Npog o péPOG TNG. TeAkd, o beopdg O-H e€aoBevilel kal to oy
yivetal .oxupotepo.

Y) H o€1pd 10x00¢ twv ofcwv autwv eivat: H20 < HpS < HpSe < HaTe kaBwg
o€ pia opdda tou neplodikou nivaka o 6EIvog XapakInpag Twv EVWOEWV HE
10 H (buadikeg evwoelg) aufdvetal éoo nnyaivoupe Npog ta kAtw, 6nAadn
akoAouBel tn oelpd av&nong tng atopikng aktivag. ‘Etol, npog ta kdtw n
otaBepd Ka aufdvetal kat n otaBepd pKa = -logKa peiwveral.
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©EMA 3° “

r.

a)

Y)

i) Me Bdon tnv anédoon tng avtidpaong Ppiokw 6Tl katavaAwbnkav 4
mol PCI5 kat napdxBnkav 4 mol PCI3 kat 4 mol CI2.

Mpokuntel 6t Kc = 8.

ii) Me Bdon toug vépoug Oeppoxnpeiag Bpiokw 6t AH = 125 kcal kat
OTOIXELOPETPLKA Bpiokw 6t anoppopwvtat 500 kcal.

Me Bdon tnv apxn Le Chatelier, n ©.X.I 8a petatonioBei npog ta 6e€la
Kal otn véa loopponia Ba éxoupe 6 mol CI2. dudxvw nivaka pe mol kat
ané tnv Kc Bpiokw 6t npénel va npooteBouv 3,25 mol PCI5.

H véa anédoon Ba sivar a = 24/33.

YnoBétw 6t éotw Qc > Kc. Mpokuntel dtono kai teAlkd Bpiokw ot
Qc < Kc. Apa n B¢on 10opponiag Ba petatonioBel npog ta de€id.

A@ouU n avtibpaon eival povodpopn kal neplooevel A oto TéAog, TOTE TO
B e€avtAcital. Aviédpaoav 0,4 mol A pe 0,2 mol B. Apa w = 0,2 mol.

UE=5103Ms1 u=25103 M,

g1 > g2. Me tnv ndpodo tou xpovou n Taxutnta g aviidpaong pelwvetal
Kal ENopévwg o pubpdg napaywyng Bepudtntag pelwvetal eniong.
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3.
a) Bpiokw and tnv Ky tou CIO™ étt yia pH = 10 10 Cmax = 0,03 M.
B) [Na+] = 0,06 M, [CI"] = 0,03 M, [CIO"]= 0,03 M, [OH] = 107* M,

[Hs0*] = 10710 M.
oeun ||
Al.
a)
O0—H---0
CH —C/ C—CH
3 N\ = Wil
\D --- H—0

B) 2CH3sCOOHccia) = (CH3COOH)2(caiy) (1)

APX. 0,04 mol
ANT.  2x mol
MAP. x mol
X1 0,04 - 2x mol x mol

Apxikd mol CHsCOOH: n = m/Mr = 2,4/60 = 0,04 mol
Ano tnv e€iowon Van't Hoff: MV = nxRT otn X.I Bpiokw étt nx = 0,03 mol.

YUVENWC:
nx = 0,04 — x = 0,03 mol kat x = 0,01 mol.
a = noootnta (CHsCOOH)2 nou napdxBnke and tnv appidpopn avtidpaon

x 100% noadtnta (CHsCOOH), nou Ba napayétav av n avtidpaon ntav
Hovodpopn
a = 0,01 x 100/0,02 = 50%
Kc = [(CHsCOOH),]/[CHsCOOH]? = 2,5
[193]



©ETIKO

Y) Av apawwooupe to 61dAupa und otabepn Beppokpacia, to nnAiko
avtidpaong Qc Ba augnbei (Adyw auv&nong tou 6ykou) kal n Beon woopponiag
Ba petatonioBel npog ta aplotepd pe anotéAeopa tn peiwon tng andédoong:

2CH3COOHcc4) = (CH3COOH)2(cci4) (1)

APX. 0,04 mol
ANT. 2y mol
MAP. y mol
N.X.I 0,04 - 2y mol y mol

a=0,4ny/0,02 =0,4. Apa y = 0,008 mol. H otaBepd 10opponiag Kc éxel tnv
(6ta tpn otn N.X.I apou n Beppokpaaia dev aAAadeL:

Kc = [(CHsCOOH);]'/[CH3COOH]"? = 2,5. AvtikaBiotwvtag Bpiokw ot
V'=0,18 L = 180 mL. Apa npénel va npocBsocoupe 80 mL diaAutn.

A2.

a) O vépog taxutntag Ba éxel tn popen: u = KINOP[{O3z}Y énou x n td&n tng
avtidpaong wg npog NO katy n ta&n tng avtidpaong wg npog Os :

ur/uz = KINOJ1*[Oz]1Y / kINOJ]>*[Os3]2Y. Bpiokw oty = 1

uz/uz = kINO]x*[Os], / k[NO]3*[Os3]s. Bpiokw 6t x = 1

O vépog taxutntag Ba ival u = kINO][O3].

B) AvtikaBiotolpe TG TIPEG TOu nelpdapatog 1 oto vOpo taxutntag Kal
Bpiokoupe: k = 2,2:10” M 1571,

A3.
a) aAkaAwpetpia, olpwvio, npoxoida,
B) 1o 1ooduvapo onpeio €xel avtidpdoel 6Ao 1o yaAaktiké ofu:
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CHsCH(OH)COOH + NaOH - CHsCH(OH)COONa + H.0
TTOIXELOPETPIKA LOXUEL OTL Nog = Nao = CacVpas = 0,05 x 0,012 = 610 mol
CHsCH(OH)COOH + NaOH - CHsCH(OH)COONa + H.0
210 teAikd StdAupa Ba éxw CHsCH(OH)COONa pe Ceraroc = N/V = 6104
mol/0,032L =3/160 M, nou éliotatal NANPwWG:
(M) CHsCH(OH)COONa — CH3CH(OH)COO" + Na*
C(J)\atoc divouv Cd}\atoc

To aviév tou yaAaktikoU ofeog avudpd pe 1o HO wg ouluyng Bdon
aoBevoug 0&€oc:

(M) CHsCH(OH)COO" + H20 = CH3CH(OH)COOH + OH-

2OP. Cératoc - X X X
A@oU oto 10odUvapo onpeio éxw pH = 8, pe fdon tnv kapnUuAn oykopétpnong,
téte pOH = 6 kat x = 10 M. Ané tnv ékppaon tng Ky Bpiokw kat tnv upn
ng:
Kb = [CH3CH(OH)COOH][OH]/[CH3CH(OH)COO"].
Me Bdon tg katdAAnAeg npooeyyioelg Bpiokw 6t Ky = 16/3107" Kal
Ka = Ku/Ko = 3/16:1073,

y) Ta mol tou yaAaktikoU o&€og pe Baon tnv kapnUAn oyKopETpNoNG ivat Nog
= NBao = 610" mol.

H pada tou yaAaktikoU o&€og Ba eival

m=nxMr= 610%x90=54x103g.

¥ta 20 mL ydAatog nepiéxovtal 54 x 103 g

2ta 1000 mL yaAatog Ba nepiexovtal B = 2,7 g.

Apa n nepiektikdtnta tou yaAatog o€ yaAaktiké ofU eival 2,7 g/L.

H ouykévtpwon tou yaAatog oe yaAaktikd o&U Ba eivat:

C=n/V= 610%mol/20103L = 3102 M.

Apa 1o YaAa eivar akatdAAnAo apoul n cuykévipwon yaAaktikoU 0§€0g €xel
Eenepdoel tnv enitpentn tipn (to yaAa éxel Evioel!h).

6)

i. H apaiwon tou diaAlpatog Ba odnynoet oe peiwon tou pH oto 1oobuvapo
onpeio agou Ba pelwbei n ouykévipwon tou dAatog and tnv e€oudetépwon
Tou yaAaktikou o&€og. AnAadn oto .ooduvapo onpeio Ba toxvel 7 < pH < 8.
O kataAAnAdtepog deiktng eival n vapBoAo@BaAeivn 16Tt apou n neploxn
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pH aAAayng xpwpatog ival no kovtda otnv tin pH oto wooduvapo onpeio.
il. XTnv €vap&n tng oykopétpnong to xpwpa tou deiktn eival pod agou to
pH < 7 (to oykopetpoUpevo SidAupa nepiexel To yaAaktikd ofu). 1o teAlkd
onpeio o xpwpa tou deiktn aAAdlel andtopa and pol oe npdoivo.

EmpéAeia: NikoAdkng BAadipnpog

6° AIAFQNIZMA NMPOXZOMOINXHX
ENAEIKTIKEL AMTANTHZEIZ
||

Al.B
A2. 6
A3. 6
A4y
AS. B

©EMA 2° “

B1.
a)l

B) To Se éxel peyaAUtepn aktiva and to S, ylati to Se Bpioketal no kdtw
otov .M. H 1ox0¢ tou deopol H-Se e€aoBevei kat anoondtal eukoAdtepa to
H*.

Y) To HaSe éxel 1oxupdtepeg diapoplakeg duvapelg diaonopdg and to HpS
Adyw peyaAltepng tipng Mr

B2.

a) H anédoon g avtibpaong au€dvetal pe tn peiwon tng Beppokpaaiag,
ouvenwg npokettal yia e§wleppn avtidbpaon pe Bdon tnv apxn Le Chatelier.
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B) MNa v av&non tng Taxutntag Kat tn peiwon tou xpdvou anokatdotaong
X.l.

y) Na v adgnon tng taxutntag kat tn peiwaon Tou Xpovou anokataotaong
X.I aAAd kat yia tn peraténion tng oopponiag npog ta 6e€1d (apxn Le
Chatelier) wote va au€nbei n anédoon.

6) H xpnon kataAutn peiwvel to xpdvo anokatdotaong X.I kat anotpénel tn
xpnon nio uPnAng Beppokpaciag nou pelwvel tnv andédoon.

B3.
a) Sc2* : [Ar] Zn?* : [Ar]3d'°

B) MeyaAutepn Eir éxel to He agou eivar de€ldtepa kat no navw otov M.11
evw peyaAutepn Eip éxel to He yiati 1o katdv tou éxel otabepn dopn
euyevoug agpiou.

y) F, Ne, Na (pe Bdon tn petaBoAn atopikng aktivag otov I1.1)

0) C agpou pe anofoAn teoodpwv e anoktd otabepn dopn He kai
Ei4 << Ei5

B4.
a3
B) C17H33CO0" + H20 = Cy7H33CO0OH + OH-

H avtiépaon tou kapPofuAikol aviévtog pe 1o HoO petatonidetal npog ta
aplotepd otav €xw uynAn [OHT] kat aufdvetal 1o Nocootd TG LOVIKAG
Hop®NG Kal tng kaBapiotikng 6pdong:

©EMA 3° “
r.

Q. LToIXEIOPETPIKA Bpiokw 6tL and tnv npwtn avtidpaon katavaAwBnkav 0,3
mol Cu evw and tn deltepn 0,1 mol. ZuvoAikd 0,4 mol.

B. An6 to pH PBpiokw tnv teAkn ouykévtpwon HNOsz (on pe 0,1 M nou
avtiotolxel g 0,05 mol.

YnoAoyidw otowxeloperpikd ta mol HNO3 nou katavaAwBnkav.
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YUVOAIKA katavaAwBnkav 1,2 mol. Zuvenwg, oto apxikd didAupa unnpxav
1,2 + 0,05 = 1,25 mol o€€0¢g Kkal n apxikn cuykévtpwaon ntav

c=n/V=125/0,5=25M.

Y.

i. Bpiokw Qc = 95/60 < Kc kat ouvenwg n avtidpaon eEgAiooetal npog ta
oe€id.

ii. dudxvw nivaka pe noodtnteg Kat Bpiokw 6t otn X.I €xw 0,1 mol NO,,
0,3 mol NO kat 1

r2.

a) H taxitnta tng avtidpaong pelwvetal ouvexws He tv ndpodo tou xpovou
Abyw pelwong ouykévipwong avidpwviwy. Xuvenwg, ota 10 min Ba
napaxBei ouykévipwaon Mn?* peyaAUtepn and to piod tng CUVOAIKAG.

B) u(Fe?*) = 5u(Mn?*) = 5A[Mn?*]/At = 15.10"* M/min.

Y) Ztoixelopetpikd Bpiokw 6t aviédpacav 15.10-3 M Fe?* nou avuotoixolv
oe 3.10° mol Fe?*h oe 168.103 g (168 mg).

rs.

a) H Beppokpaoia tou dlaAlpatog ouvexwg aufavetal kKaBwg peyaAltepo
nooootd o&éog efoudbetepwvetal and tn Pdon (n efoudetépwon oéog-
Bdoewg eival e€wBepun avtidbpaon). Otav éxel e€oudetepwBei 6Ao to 0&U, n
Beppokpaocia otadlakd peiwveral apou éxel oAokAnpwBel nAéov to e€wbeppo
Qaivépevo.

B) 1o 10odUvapo onpeio LOXUEL OTOIXEIOHPETPIKA

Notéoc = NBéoewc N Cot.Vog = Cpac.Vpao. BPIOKW OTL Cogzoc = 0,6 M.
y) Otav avtdpouv 0,03 mol HCI ekAvovtat 1,71 k]

‘Otav avudpd 1T mol HCl ekAvetat Q = 57 k). Apa AH = -57 k]

) Nati to aoBevég 00U npénel va anoppopnoel Beppdtnta wote va Lovtiobei
kat va dwoel H30* nou Ba e€oudetepwbouv pe ta avidvta OH tng Bdong.

©EMA 4° “

A1.
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a) Me Bdon tov oplopd TG wopwong, neploadtepa pépla vepou Ba eloéABouv
oto dlapéplopa l.

B) ‘Eotw Vi kat V2 ot éykol twv 600 SlaAupdtwy petd tnv e€iowon twv
OUYKEVIPWOEWV (C N KowvA ouykévipwon). Vi + Vo =1L (1)

Ma ™ YAUKOQN: Ngpx = Neea Kat apa: 1,2-0,5 = cVi (2)

Ma t gakxapoln: Ngpx = Neea Kat dpa: 0,8:0,5 = ¢V (3)

Anoé tig e€lowoelg (2) kat (3) npokuntet V1/V2 = 3/2 (4)

TéAog, and tig e€lowoelg (1) kat (4): Vi = 600 mL kat V2 = 400 mL.

Y) And tn oxéon (2) npokUntel ATt N Kowvh ouykévipwon twv dUo SlaAupdtwy
Ba eivat: c = 1 M. Metd to népag tng udpdAuong tng oakxapdlng to didAupa
Ba nepiéxel: [ = 1 M kat [®@] = T M (ouvoAikn cuykévtpwon 2 M). Etal, to
SldAupa autd Ba eival uneptoviké o oxéon pe to SidAupa oto Siapépiopa l
Kal n pon tou vepou Ba eival twpa and to diapépiopa | npog to Siapépiopa
Il pe otéx0 ndAL tnv e€lowon TwV CUYKEVTPWOEwWV Kal ta dlaAvpata va yivouv
lootovika. Eotw V1 ° kat V2° o1 éykol ota diapepiopata | kat Il, avtiotoixa.
loxver: Vb * + V2" =1 (5)

2to dlapéplopa undpxouv 0,6 mol yYAukddng o€ ouykévipwon 0,6/V1”, evw n
OUVOALKN OUYKEVIpWON twv 600 SlaAupévwy ouotwv oto dapépiopa Il Ba
givat: (0,4 + 0,4)/V2" =0,8/V2".

‘Etol, Ba npénet: 0,6/V, " = 0,8/V27, 4V " = 3/V>” (6).

Ané ug oxéoelg (5) kat (6): Vi =4/7 L, V2" =3/7 L.

A2.

a) Me Bdon toug vopoug Oeppoxnpeiag Bpiokw 6t AH = -29 kcal. Ané thv
andédoon tng avtibpaong PBpiokw 6t aviédpaocav 3,2 mol nponeviou Kat
ekAUBNKav 92,8 kcal Beppdtntag pe Bdon tn otowxelopetpia tng avtidpaong.

B) YnoAoyilw tn otaBepd Kc = 25. Ané tv andédoaon Bpiokw OtL avtédpaoav
3,6 mol nponeviou kat and tn otabepd Kc Bpiokw 6t npootéBnkav 2,4 mol
H> eninAéov oto piypa ioopponiag.

A3.

a) Xxnpatidet deopoug udpoyodvou pe ta popla tou Ho0 1600 péow Twv TpLv
-OH 600 kal péow tng -NHo.
B) Ta tpia -OH napoucidlouv -1 enaywylkd @awvopevo Kal anocUpouv
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apvntiké goptio and to atopo tou N pe anotéAeopa autd va napouctadel
EMeppa nAektpoviwv. Etol npooAappdvel duokoAdtepa H* pe anotéAeopa n
apivn tris va eival acBevéotepn Baon anéd th CHsNH..

Y) Bpiokw 6t npénel va neplooégel n apivn andé tv avtidpaon
e€oudetépwong pe 12V mol HCl wote va oxnpatiobei pubpiotikéd didAupa
ANH; (0,3-12V mol) kat ANHs* (12V mol). AouAelovtag to puBplotikd
StdAupa: [OH-] = Ko[ANH2]/[ANH3*], Bpiokw 6Tl anattouvtat

V =0,02 L =20 mL ané to &idAupa HCl.

EmpéAeia: NikoAdkng BAadipnpog

7° AIATQNIZMA NMPOZOMOINXHXE
ENAEIKTIKEL AMTANTHZEIZ
||

Al.a
A2.y
A3.y
A4. a
A5. a

©EMA 2° “

B1.
a) EnAoyn 4.

B) Ztnv apxikn toopponia (xpovikn otiypn t1) n taxutnta tng avtidpaong npog
ta 6e€1d eival ion

pe tnv taxutnta tng aviibpaong npog ta aplotepd. Me tnv avfnon tng
Beppokpaociag au§avovtal kat ot SUo taxutnteg kat Npog ta de€ld kat npog ta
aplotepd. MapdAAnAa, n oopponia kateuBuvetal npog ta 6e€ld Adyw tng
apxng Le Chatelier kat enopévwe n ul Ba npénet va au€dvetal neploodtepo.
KaBobév npog tn véa 1oopponia n ul pewwvetal kat n u2 avdvetal wote otn
véa Loopponia ot dUo taxutnteg va yivouv ndAt iosq.
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B2.

a) ) Ztddio 1: NH3(aqg) + OCl-(aq) - NH2Cl(ag) + OH-(aq)
2tablo 2: NH2Cl(aqg) + NH3(aq) = N2H5+(aq) + Cl-(aq)

2tadlo 3: N2H5+(aq) + OH-(aq) = N2H4(aq) + H20(l)
YuvoAwkn: 2NH3(aq) + OCl-(aq) - N2H4(aq) + Cl-(aq) + H20(l)
Evéiapeoa tou pnxaviopou: NH2Cl(aqg), OH-(aq) kat N2H5+(aq).

B) To otddio 3. To N2H5+ nailet to poAo tou oféog, to OH- to pdAo tng
Bdong, to N2H4 to poAo tng ouluyoug Baong tou o&éog N2H5+ kat to H20
10 pOAo tou ouluyoug oEéog tng Bdong OH-.

y) AoBevéotepn. To -Cl gpgpavilel -1 enaywyikd @awvépevo kal anooupel
apvntiké goptio péow tou opolonoAlkoU deopol oto N nou npocAapPavel
duokoAdtepa H+ Kal enopévwg Asttoupyei wg

aoBevéotepn Bdon katd Bronsted — Lowry.
B3.
a) Enidoyn A.

B) O puBuég napaywyng tou owpatog I eival to dBpolopa twv pubuwv
napaywyng tou ot duo avudpdoelg kabwg eival npoidv kat otg duo
nepntwoelg. And tnv 1n avtidpaon npokuntel to owpa I e To APIOU Tou
puBpol katavédAwong tou A(g) kat napdAAnAa pe to OwnAdolo pubuod
katavaAwong tou A(g).

B4.

a) Kal ot tpelg nepIntwoelg oto 1.oodUvapo onpeio €XOUPE anOKAELOTIKA
CH3COONa tou onoiou to avidév udpoAuetal.

B) i. cB > cA > I, ii. pHB < pHA < pHI.

Y) pH = pKa (kat otig 3 nepINTWOELS).
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M. To 6idypappa A. Tn xpovikn ottypn t = O n tn tou Adyou A = [B] / [A]2
eflval ion pe tn otaBepd Kc tng woopponiag. Tn xpovikn otiypn t1 n tipn tou
Adyou A augavetal anétopa AGyw tng al&nong Tou OYKou. TN ouvexela AGyw
g apxng Le Chatelier n oopponia petatonidetal npog ta aplotepd pe
anotéAeopa n [B] va pewwvetal kat n [A] va aufdvetal ‘Etol, o Adyog A
HELWVETAL PEXPL va anokataotabei n véa 1oopponia otnv onoia anoktdtat n
apxikn tpn nou eival ion pe tn otabepd Kc.

2. Eqpappéloupe toug vopoug tng Beppoxnpeiag kat unoAoyioupe 6t AHo
= -2960 kJ.

3.
a) i. 0,25 mol, 2 mol kat 0,5 mol. ii. a = 2/3. iii. Kc = 0,5.

B) E€wBeppn (apxn Le Chatelier), a = 0,5.

y) AU€non tng taxutntag kat tng anédoong pe av€non nieong (Peiwon dykou)
kKaBwg n 1oopponia odevel npog ta 6ela.

©EMA 4° “

A1,
a. i) [Ar]3d54s1 kal avikel otnv 4n nepiodo, d topéa kat 6n opdada.

ii) 6 povnpn e ka1 12 e pye ml = 0.

B. i) 1.040 kg, ii) 50.000 mol Fe203, 20.000 mol CO2, 10.000 mol CO,
10.000 mol AI203.

A2.
a.C2=0015M
B. Ka2 = 0,01

y. Kc = 20
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6. Mpog ta 6e€1a (oto aoBevéotepo ofU kat Bdon). E€nyoupe pe Baon to -I
enNaywyilkd galvopevo twv atdpwv o§uydvou.

EmpéAeia: NikoAdkng BAadipnpog

8° AIAFQNIZMA NMPOXOMOINXHX
||
A

A WWDN =

ENAEIKTIKEX ANANTHZEIZ

< 000 ™A

©EMA 2° “

1.

a.

6C: 15 2s? 2p?

To otoixeio X Bpioketal otnv 2" nepiodo, s topéa kat otnv 14" opdda

tou I1.I1.

7N: 1s? 2s? 2p3

To otoixeio N Bpioketal otnv 2" nepiodo, p topéa kat 15" opdda tou

n.n.

i. Katd pnkog plag neptdédou, n atopikn aktiva aufaverat and de€1d
npog ta aplotepd. Apa, rc>ry .

[203]



©ETIKO

ii. TMo nAektpapvnuikd eival to otoixeio nou npooAapPdvel nio
€UKoAa e 6nA. autd pe to peyaAutepo atopikd aplBpo, yiati téte
elval peyaAutepn n €AEN nupnva-e . Apa, nio NAektpapvnTiko eivat
o N.

B.
HCN:

i. H-C=N Yndapyovv dvo drapopetikoi, TOA®UEVOL, OLOIOTOAKOT
deopot, Gpo 6TO LOPLO VITAPYOVLY GUVOAIKA dVO STOMKEG POTES LE
por=p+u2 .Enopévwg to HCN €ival noAikd popio kar €tol
SlaAuetal og noAko diaAutn 6nA. oto H20.

ii. Xwnv avtépaon CN +H,Oz=HCN+OH™ n 0opponia

petatonidetal npog ta aplotepd Adyw auvgnong [OH‘], onodte

dev eAeuBepwvetat HCN nou eivat SnAnthplo.

2.

1. Me au&non tng Beppokpaciag n X.I. petatonidetal npog ta &1, apou
ekAUgtal neploodtepo aéplo. Xuvenwg, n avtidpaon Sidonaong eival
evdb6Beppn, apou olp@wva pe tnv apxn tou Le Chatelier, n at€non
NG B guvoel Tnv evb6Beppn avtidpaon.

2.

i. loxvel 6w
K. =[CO,]=0t00.= R R Y. avdAoya

c 2 : . co,’ .

P=[CO,]|-R-T=otab.

i. Ny, T =al

iii. Mood Beppdtntag nou anoppopd to ovotnpa T .

iv. U=otab., apou dev undpxouv aépla avidpwvra.

3.

3. Na tonoBetnoete ouUVTEAEOTEG OTIG NapakAtw o&eldoavaywylkeg

e€lOWOEIC:

TTUKVO—BepUd

B) 3P +5HNO; + 2H,0 — 3H3PO, + 5NO
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Y) 10FeSO, + 2KMnO, + 8H,S0, — 5Fe,(S0,)s + 2MnS0, +
K,S0, + 8H,0

§) 2CH,+2NH;3+30, - 2HC = N + 6H,0

€)10HCOONa + 4KMnO, + 11H,50, —» 10C0, + 4MnSO, +
2K,S0, + 5Na,S0, + 16H,0

4 B. 0<25°C
Y10 péoo tng oykopérpnong V=15ml éxel e€oudetepwOei n pion noodtnta
TOU OYKOPETpoUpEVoU dlaAupatog.
HA + KOH - KA +H20

apx. n n/2
Avt./map. -n/2 -n/2 n/2
TeA. n/2 n/2

TeAika bdnpioupyeital puBpiotikd dtdAupa HA-KA pe Cof = CBac. Ondte
[H30*]=Ka=10"
Xto L.Z yivetal nAnpng e€oudetépwon kat TeAlka €xw povo to dAag KA.

HA + KOH - KA +H20

apx. nn
Avt./nap. -n -n n
TeA. - - n
.30-10~3
llatoKA: C =E=m= 0,1M
v 60-10~3
KA-> K"+ A—
A +HO e HA+ OH —
Tex.  0,1-x X X
Kw?2
2 r— 2
o= 37 = i = TRt = 05 = K = 107156107

Bepuoxpacio 6<25°C, apod 0 10VTIGHAG eivar vO0BepO PaVOLEVO.
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©EMA 3° “
a.

= A: CH3CH=CH;
CH, CHCH,
B: |
Cl
CH3|CHCH3
' MgClI

T

CH,CHCH,CI
A: |
Cl

= FE:CHsC=CH
= 7. CHsCOCHs

CH, CH,
| |

= O©:CH, - Cli - CH-CH,
OMgClI

CH, CH,
| |
= K CH, - C - CH-CH,

OH
B.
Miypa anoteAeital and 6Uo aAkodAeg Kkat pia KapBovuALKA €vwaon, MOU €Xouv
0to H6pLd toug tpia dtopa dvBpaka. To piypa xwpiletal o€ tpia ioa pépn.
a. To a’ pépog yia nAnpn o€eidwon tou (xwpig KataotpoPn Twv avipakikwyv
aAuoidbwv) anattei 480 mL o€viopévou dtaAupatog KMnO4 1 M.
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B. To B pepog apxikd udpoyovwvetal kataAutikd. Na thv nAnpn ofeidwon
TOU USPOYOVWHEVOU piyHatoG (xwpi¢ Kataotpopn Twv avBpakikwv
aAuoidwv) anaitei 640 mL o&viopévou draAlpatog KMnOs 1 M

Y. Zto v~ pépog npootiBetal I2/NaOH ondte oxnpatiovtal 0,2 mol kitpivou
otepeoy

Mola n nolotikn Kat nota N NoooTIKA cUotaon Tou apxikoU piyuatog;

CH, CHCH,
Ot aAkobAgg eival n CHzCH,CH,OH kat n |

OH
evw n kapPBovulikn pnopei va eivat n CHzCH,CHO n CH3COCHs3

‘Eotw 611 k&Be pépog tou petypatog nepiéxel x mol CHzCH2CH2OH kat ¢ mol

CH,CHCH,
| Kat z mol kapBovUAIKNG.
OH

Av n kapBovuAikn eivat aAdelion o€eldwvetal kal auth npog ofu.
5CH3CH2CH>0H+4KMnO4+6H>S04—->5CH3CH.COOH+4MnS04+2K>S04+11H>0
x mol 4x/5 mol
CH, CHCH,
5 | + 2KMnO4 +3H,S504—>5CH3COCH3+2MnS04+K,504 +8H,0
OH
¢ mol 2y/5 mol

5CH3CH2CHO+2KMnO4+3H>S04—~>5CH3CH,COOH+2MnS04+K>S504+3H,0
zmol 2z/5mol

MNa to a’ pépog anartodvtal CUVOAIKA
4x/5 + 29/5 + 2z/5 = 0,48 mol =2x + Y + z=1,2 mol KMnO4 (1)

210 B’ péPog n aAdelidn pe udpoydvwon petatpénetal otnv a’ tayn aAkooAn

CH3CH2CH20H, onéte undpxouv ouvoAikd (x+z) mol CHzCH>CH,OH.

Kavovtag otowxelopetpia ot avudpdoelg ofeidbwong Ppiokoupe ot

anattovvtat:

2(x+z) + ¢ = 1,6 mol KMnO4 (2)

Anod (1) kat (2) z=0,2mol, 2x+Pp=1mol

Yto Y  pépog tnv iwdopoppikn divel pévo n B’ tayng aAkodAn

CH, CHCH,
| + 4l + 6NaOH—-CHIs + CHsCOONa + 5Nal + 5H>0

OH
ymol ymol
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ondte npokuntel 6t Y=0,2mol kat x=0,4mol

Av n kapPovuAikn eivar ketévn CH3COCHs 6ev ofeldwvetal, ondte LoxUEL
CH, CHCH,
2x+P=1,2, evw pe udpoyovwon divel tnv B tayng aAkooAn |
OH

Kat 2x + P +z=1,6 enopévwg teAikd z=0,4mol — drono eneidn n ketdvn diver
v 1wdooppikn ondte Ba napaydtav teAikd 0,4mol 1 parog.

oema 20 ||
Al.
1.

(mol) N, + 3H, & 2NH, AH=-100kJ
Apx. 4 10
Avt. /nap. —X -3X 2X
Xl 4-x 10-3x 2x
[NH3]:[H2]:>27X:10_3X = 5x =10 = X = 2mol

ny, =4-2=2mol
n,, =10—6=4mol

Ny, = 4mol
i)
NH
koo AN] _ \10) 100,
[N ][H.] (2)(4j
10/ \10
2.
2mol NH, ——  100kJ
4mol NH, y;
y = 200k] eAsuBepwvovrtal
n
3. Y0 =AMLy
vV 20L
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To -CH, eppavilel +1 enaywyiko ¢awvépevo ondte n CH,NH, €ival mo
loxupn Bdon ané tnv NH,, dpa
Doy by 2 o
o ’ = —>—=12>0=> 10 didAupa tng¢ CH,;NH,
Cennn, =Cnm, =0,2M c ¢

elval no Baoikd, dpa éxel peyaAutepn tpn pH.
4.
i. Ané tnv oykopétpnon npokuntel Ott:
CoEVoE = CﬁVB:>1 OOCog = 0,425:>C05=0,-| M

ii. To 61@Aupa B npokuntel and tnv avtidbpaon:
HCl + CHsNH, -  CHsNHsCl

-n -n n
--- --- n

Ene1dn apxikd diabétoupe 1oopoplakég noodtnteg to SidAupa B nepiéxel pévo
CHsNHsCln= 0,5-0,1=5-10"2 mol kat Cx=0,05/0,5=0,1M

CHsNH3Cl - CHsNHz* + CI

0,1 0,1
CHsNHsz* + H,O =& CHsNH, + H30*
TeA. 0O,1-x X X

Ka = Kw/Kb = x2/0,1=x=v/5 - 10~11 = ,/1/2 10"°M =10"V2/2M

iii. Z1o L.Z TnG oykop€Tpnong LoxueL OTL:

n, =n,=C-V=0,4-25-10" =10 mol
CHsNHsCl + NaOH —— CHsNH, + NaCl + H0
Apx. 107 1072
Avt./ nap. -107? -107? 1072 1072
TeA. 107 107

To teAkd dtdAupa nepLéxel:

)
CHsNH, pe c= 0 ML _ 10 _ 4 ogm
12510°L 125
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CHsNH> + H>O — CHsNHz*  + OH-

TeA. c-y y y
=y? y=4/k,-Cc=+2-10°.8.107% =4.10%°
k, _ 10* 1,
po [H0" ] = [OH ] 410° -l

Ma tov deiktn: HA+H,0——A" +H,0"

A o) _[Ho]_
“ [HA]  [A] Kk

1

- 10—105
[HA] — — £_1075,5
[A] 10-5 4
5. YnoAoyidw mol kat ypapw tv avtidpaon nou npaypatonoleital
Ma CHsNH3Clni= 0,1-0,12=12-10"mol
Ma NaOH nz = m/Mr = 0,4/40 = 10-10>mol

CHsNHsCl + NaOH - CHsNH; + Nadl

o

Apx. 12-1010-10°3
Avt./nap -10-10°3 -10-10°% 10-10°3
TeA. 2:1073 _ 10-10°3

To teAkd didAupa eival puBuiotiko, apou nepléxel acBevng Baon kat to dAag
nG (CH3NH2 — CH3NH3Cl) pe ouykevipwoelg:

Cpao= 10:10%/120-103 =1/12M

Coe=2:103/120-103= 1/60M

loxUet: pOH = pKb + logCoe/Cpac = -l0g2:10™ + log1/5=5 - log2 + log0,2=4
Apa pH= 14 - pOH =10

YnoAoyidw TeAIKEG CUYKEVTPWOELG
lMNa to HCl: n=V/Vm=224/22400=0,01mol
C=n/V=0,01/0,08=1/8M

CHzNH3Cl— CHsNHs3* + CI
0,1 0,1
CHsNH3* + H,O = CHzNH» + H30*
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TeA. 0,1-z z z

HCl + H20-ClI" + Hs0*
1/8 1/8

2to 61dAupa A enikpatei E.K.I, ta H30*

Ly, 10-11
loxvel : Ka= KW/Kb=[H3O+][CH3NHZ] _ % ’ g3 12 =4-10710
[CH3NH3+] 0,1 z
. —-10
a=2=20_-410°
0,1 0,1

ot.’Eotw V, L tou dlaAdpatog B (CHsNHs*Cl) pe ¢, =0,1M
kat V2 L tou CH3sNH> ¢=0,1M
Avdapeln SlaAupdtwy, énou ot 6, o dev avtudpouv petafl toug. unoAoyilw

ﬁ Kdl CH3NH2: C, = O,lVZ
V,+V, V,+V,

TeAIKEG ouykevipwoelg yia CHsNHs*Cl : ¢, =

Mpokuntel puBpiotikd SidAupa:

CO‘2
C

pOH = pk, +log :>5:pkb+log&:>
C

4
AV,
9V :IogZZIog%: —+=2

9'/'( V2 2 Vz

p

B =—log2+ B8 +log

EmpéAeia: Matdkn Zwnh

9o AIAFQNIZMA NMPOXOMOINXHXE
ENAEIKTIKEL AMTANTHZEIX
||
A

A UWN -~
oo ™o
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5. a

a. \dBog
B. NaBog
Y. Zwotd
6. Zwoto
€. Xwoto
ot. \dboc¢

||

= H:1s!

= 0O:1s? 2s? 2p*

= S:1s? 2s? 2p® 3s? 3p*

= P:1s? 2s? 2p® 3s? 3p®
B) To S éxel 2 povnpn e- evw o P éxel 3 povnpn e-.
To S éxel OUVOAIKA 6 p atopikda Tpoxiakd pe e-, to idlo kat o P.
y) i) H evépyela npwtou lovtiopol aufdvetal and aplotepd npog ta de€la
Katd pnkog plag nepltédou, dpa to otoixeio X nou Bpioketal otnv idia nepiodo
pe to O kat éxel tn peyaAutepn En éxel Sopn: 1s? 2s2 2p°.
ii) H atopikn axtiva au€dvetal and 6e€1é npog ta aplotepd katd pnNkog plag
neptédou. Enopévwg to otoixeio W, nou Bpioketal otnv idla nepiodo pe to S
Kal €XEL TN PIKPOTEPN ATOHIKNA aKTiva, €xel Sopn: 1s? 2s? 2p® 3s? 3p®.

2. Enedn otnv katdotaon X. nepiéxovial LOOHOPLAKEG MOCOTNTEG TWV
OUOTATIKWY LOXUEL :

[N204]=[NO2]=1M olUppwva pe 1o didypappa.

Apd Kc=[NO2]?/[N204]=1M

Tn ouypn t1 o napayovtag nou petaPpaAAoupe eival o 6ykog tou doxeiou.
Agv oupBaivel petaBoAn tng Beppokpaoiag, apou napatnpeital katakbépupo
TPNPa, ondte éxoupe andtopn petaBoAn ouykevipwong. Av agalpEcoupe
noootnta NO3:

N,O,, &=——=2NO,,, AH>0
M.X1 1 1
Metap. -2/3
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Avt.nap -X 2X
N.X 1-x 1/3+2x=1/2
1/3+2x=1/2=2x=1/6=x=1/12M

Kc=[N02]2/[NzO4]=11;:2=

Av aufhooupe tov Gyko tTou Ooxeiou pelwvovtal tautdxpova ol
OUYKEVIPWOELG, evw n X.| petatoniletal npog ta nepliocdtepa mol agpiwv.

3/11=1 datono, apou B=c0tab.

i) Zwotn andvinon — B), enedn o éykog unodinAacialetal, n nieon tou
doxelou apéowg petd Ba OinAaociaotel (P, V peyébn avtotpdpwg
avaAoya).

ii) Zwotn andvinon — B), enetdbn petafdAAetal n nicon kat éxoupe petaoAn
Twv Mol twv agpiwv, olppwva pe tv apxn LE CHATELIER, n xnpikn
loopponia Ba petatoniotel npog tnv KateuBuvon nou teivel va avalpeOei
n av&non tng nieong. TeAikd n tipn tng nieong Ba eival peyaAdtepn and
NV apxikn, aAAd éxi dinAdola.

iii) Otav T,=2T,=P,=2P,, 6pwg ot véa Xl n nieon eival
30atm < 2P, = 40atm, ondte n X.|. petatoniotnke npog ta Atyétepa mol

aepiwv dnA. npog ta 6e€ld=n npog ta 6e€ld eivar evdédBepun=n
avtidpaon didonaong ival evo6Beppn.

4. i)Av 10 0&U ntav loxupd téte oto L.L to pH=7, eneidn Ba ywvétav nAnpn
e€oudetépwon kat oto teAikd dtdAupa Ba unnpxe pévo KX (oudétepo dAag).
Apa to o&u HX eival aoBeveg.

ii) Otav €xouv katavaAwBei 20mL npoétunou SiaAdpatog PBpiokdpacte oto
HECO TNG OYKOMETPNONG, OMoU €xel oxnpatiotei puBuplotikd OldAupa pe
co€=cBao, ondte pH=pKa=4 6nA. Ka= 10

iii) KatdAAnAog €ival o dgiktng nou n neploxn pH aAAayng xpwpatog tou
deiktn nepidapPBdvel to pH oto LX. Apa katdAAnAog eival o deiktng pe
pKa=8,8

5.
1. Eow v=k[A] = M-s'=M-s*"M* = x-1=1= x=2, 2" t4€nc,
2. MMoAuUnAokn,
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2A —>T (apyn)
B—>T (nepinAokn)
3. v=k[A]
4. V'=%:>[A]' =2[A] > u' =k(2[A])’ = 4k[A] = u'=4u
oema 30 |||
A.
A: CH=CH B: CHsCH=0
[: CHsMgCl A: CHs-CH(OMgCI)-CHs
E: CHs-CH(OH)-CHs Z: CHsCOONa
H: CHs| ©: CHsCOOCH:;
l: CHsCOOH K: CHsOH

= (CH=CH + 2CuCl + 2NH3z— CuC=CCu + 2NH4CI

H2504 Hgs04
= (CH=CH + HbL0 ——— > [CH2 = CHOH]- CHsCH=0

CH, CHCH,
= (CH3CH=0 + CHsMgCl - |
OMgCI
= 5CH30H + 6KMnO4 + 9H,S04— 5C0; + 6MnS04 + 3KyS04 + 19H,0
= (CHzOH + SOClL—=CHs3Cl + SO, + HCl

. Apou n évwon avudpd pe Na kat divel kat tnv aAoyovo@oppikn, ivat
CH,CHCH,
aAkooAn, n CHsCH,OH hn n |
OH

Katd tnv ofeidwon thg CH3sCH,O0H pe o&viopévo KCra07
3CH3CH20H+2K,Cr07 + 8H2S04—> 3CH3COOH + 2Cr2(S04)3 + 2K2S04 + 11H20

MNapatnpoupe and tnv otowxeloperpia 6t 3mol CHsCH>OH anattodv 2 mol
CH,CHCH,
K2Cr207 dtono, dpa n aAkooAn givat n | )
OH
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O1 avubdpdoeig nou AapBdvouv xwpa kat tautonolouv v évwon, givat ol
napakdtw:
CH3CIZHCH3
| |

+ 4l + 6NaOH - CHIs + CHsCOONa + 5Nal + 5H,0
OH

CH, CHCH, CH, CHCH,

+ Na = + 1/2H>

OH ONa

,CH: CHCH,

+K2Cr207+4H2504 -3CH3COCH3+Cr2(S04)3 + K2SO4 + 8H0

OH
oema 20 ||
Al.

A|IHC/ - —
1ouo LACA le—c gpe 117Gy ¢ _g5-c —0,5M
2 A 2 2
u, =k[HC(| 2
0 [ ];PX 3£:(&] :}hIO,ZS
1=k[HCf] N Uy \C Uo

Ny, =0,25mol

Apa avtédpaoav 0,25mol.

YUppwva PE TN OTOIXEIOPETPIA:
2mol HC¢  —— 150kJ
0,25mol HC/ X;

x=0,25-150/2=150/8Kj=18,75Kj eAcuBepwovovtal

3.
i Nyep =Ny, =0,5mol =V, =ocrab.
i. ci=u, ¥

A2.

a)

i) MNa 1o didAupa A3:
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HCOONa -» HCOO" + Na*

C C C
HCOO- + H,O = HCOOH + OH-
TeA. C-x X X

Kb = Kw/Ka = 10°14/10= 10710
Kb = x%/C= 109/C = C=1M (pH=9=>pOH=5=[0H]=10"M)

[Na to AT:
HCl + H,O — CI- + Hs0*
™ ™
pH = -log[H30*]=-log1 = 0
lMa to A2:
HCOOH + H;0 = HCOO" + Hs30*
TeA. T-w w w

Ka= w?/C = w?/1= w=102M, pH=-log102?=2

ii. Ma HCI: c:%: n,=c-V=n,=1.0,1=0,1Imol

H> + Cl, — 2HCI
Apx. n n
Avt./ nap. -X -X 2X
TeA. n-x n-x 2x=0,1
[HCl] X )
= =2
SR S
Y

2X 0,1

=2= =2=
n—x n-0,05
n-0,05=0,05= a=2x/2n=0,1/0,2=0,5 - 50%

B) Eotw 6t avapryvlioupe VoL tou A2 kat VsL tou A3. To &idAupa A4, nou
NPOoKUNTEL, €ival puBUIOTIKG, EVW Ol CUYKEVTPWOELG TWV CUOTATIKWY TOU €ivat:

= HCOOH: C,=22- 12

Vted Vted
c3Vv3 V3

Vted Vteld

= HCOONa: Cs=
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O1 diaotdoelg kat ot lovtiopoi nou Aappdavouv xwpa eivat :
= HCOONa—HCOO" + Na*

= HCOOH + H,0=HCOO" + Hs0*
loxvel n e€lowon Henderson:

pH = pKa + logCs/C4 = -log10-4 + Iogg = 4 + logVs/Va=logVs/V2 = 0

=V3/V=1
c2v2 V2 V2
n = = = —_— =
4T Vred vier 2V2 0,5M
c3vV3 V3
= (5= =M = 0,5M
Vted 2V3

Y) To HCl avudpd pe tn Bdon tou pubpiotikod StaAlpatog &nA. pe to
HCOONa. YnoAoyidw apxikd mol:
= HCl: ny = GGVi=ViL
= HCOOH: n2=0,5-2= Tmol
= HCOONa: n3 = 0,5:2= Tmol
HCI  + HCOONa ——s HCOOH + Nadl

Apx. Vi 1 1
Avt./ nap. - Vi - Vi Vi
TeA. --- 1-Vx 1+ V;

Ene1dn npokuntel ndAL pubpiotiké didAupa, avtidpd 6Ao to HCI.

YnoAoyidw teAIKEG GUYKEVTPWOELG:

1+V1

HCOOH: Ce_wea

1-v1

= HCOONa: C7—m
loxUeL:

[Hs0%]= Ka%: 3.10% = 10-4%=>1 +Vp=3(1-Vp) =
1+V; = 3-3V1=4V, = 2=V;=0,5L = 500m|

6) Na to 61édAupa tng NHs 1oxUet:
NH3 + H,O — NH4* + OH-
TeA. 1-x 1-V; 1+ V;

X2

K, = =x2=10"
C

CpH=11= pOH=3=x=10"°M
( )
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loxOgt: Ny, =Nycoon =C-V =1-V, apa eCoudetepwvovtal NANPWS Kat to
TeAKS StaAupa nepiexet povo HCOONH, .

2to A6:
= HCOONH,——HCOO™ +NH,"

= HCOO +H,0——=HCOOH +0OH"
* NH,"+H,O0&==NH,+H,0"

k _ k _
k, =—2-=10" ka k, =—2=10°
HCOO™ k NHg"
A HcooH bNH3

Enopévwg to S1dAupa A6 eival 6€vo.

Apa k, >k,

4 HCOO™

EnpéAeia: MNatdkn Zwn

10° AIATQNIZMA NPOXOMOINXHX

ENAEIKTIKEZ ANTANTHZEIZ

©EMA 1° “
A

NouhsWN-
<= <<wopn<=<

a. Zwotd
B. Zwotd
Y. \dBog
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6. \dBog
€. XLwotd

©EMA 2° “
A

1. X 1s2 2s2 2p% 32 3p°
2. W 1s> 252 2p®  3d]
3. Z 1s> 252 2p*
B.1.
C + 0, — CoO, AH, = —-390KkJ
(x2) S + 0, — SO, AH, = —-460kJ

cs, + 30, —> CO, + 250, AH,=-430k]

Cpe avtiotpo@n)

cs, + 30, — CO, + 250,  AH,=-430k]

MpooBétw Co,+250, »>CS,+30, —-AH,
Katd 25+20, - 280, 2AH,
péAN C+0,—>CO, AH,

C+25—->CS, AH=-AH,+2AH,+AH,
= AH =430-920-390
= AH =-880kJ
2.i. To popo tou CS, epgavider euBuypappn didtan apa p, =0.
Yuvenwg eival pn noAtkoé popto, dpa gpgavidovral duvapelg LONDON.
ii. Q¢ pn NoAkog dtaAutng o CS2 Ba 6iaAlel pn noAtkda pépia 6nA. to Br2 kat
1o C8H18

r.
a. iii
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B. ArtiloAéynon: Me tnv apaiwon to pHtou puBpiotikol SlaAlpatog
napapével otabepod, ondte [HzO0*Japx = [HzO*JteA = x

Apxikd, yia to CHsCOOH: a7 =x/C (1)

TeAkd, petd tnv apaiwon: az = x/C” (2)

loxvet: CV=C"2V=C" = (/2

)=a=%= Z?X =21

INIToY R

ia. p

ArtioA6ynon: Kavovtag to evepyelakd diaypappa twv dUo avtibetwv

avudpdoewv, napatnpoupe 6t Ea2 = Eal - [AH| = 58-27 = 31KJ/mol.

ii. Mapoucia kataAutn n Ea peiwveral katd 10Kj, 6pwe n evBaAnia tng
avtidpaong napapével apetdBAntn. Onéte yia tnv avtiotpopn avtibpaon
AH’=-27K], evw> Ea2 "=Eal '-|AH|=48-27= 21k

E.
a)

3A(g) +  Blg) — (g + 2A(g)
Apx. C C
Avt./ nap. - 3x - X X 2X
TeA. C-3x C-x X 2X

Ané to nivakdakl napatnpoupe 6t étav to ocvotnpa kataAngel oe X., n [A]
elval pikpétepn and tv [B], ondte n kapnuAn (1) avagépetal oto A kat n
KapnuAn (2) oto B.
Ané to didypappa, napatnpoupe 6Tl
[AlteA = C-3x = 0,5M= 3x=1,5=x=0,5M.
Apa: [IteA = x = 0,5Mkat [A]teA = 2x =1M.

_Alrl_ osM

B)u= At 50s
uo= k[A][B] = 4k

u1=k[A]'[B] =3k/4
uo/u1=4k/(3k/4)= u0/ul = 16/3=v1=(3/16)v0

=5-102M/s

Y) Mg tnv av&non tng Beppokpaoiag, olppwva pe tnv apxn Le Chatelier,
euvoeital n evdoBepun avtidpaon, ondte n X.I Ba petatoniotel npog T
aplotepd. Enopévwg ol ouykevtpwoelg twv A kat B aufavovtal, evw ol
OUYKEVTPWOELG TwV [ kal A petwvovtal, dpa kat n otabepd Kc peiwverat.
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©EMA 3° “

Xe doxelo otaBepou dykou kat Beppokpaciag 27° C eiodyoupe udatiko
StdAupa A1: CHsOH ¢; kat ubdatikéd dtdAupa oupiag A2: NH2CONH; 0,3M ta
onoia diaxwpidovtal pe npinepathn pepPpdvn . nv apxn n pepPpdvn xwpidel
10 doxelo oe dUO {oa pEépn Kal oTn ouvéxela napatnpeital petakivnon tng
npog t nAgupd tng oupiag, £tol wote otnv katdotaon loopponiag ta duo
dlaAupata va gpgpavidouv avadoyia dykwv 3/5.

a) To &dAupa tng CHsOH eival poplakd, enedn éxer Ka<Kw, ondte dev
lovtiletal

B) napatnpeital petakivnon tng pepPpdvng npog tn nAeupd tng oupiag, ondte

Siaxuon neploodtepwyv popiwv H20 napatnpeital npog to Al, dpa cl1>c2.

Ytnv katdotaon oopponiag M1 °=MN2" =C1'=C2"=c1VN1=2V/N2=
c1/c2=V1/N2=5/3= ¢1=0,5M

y) M1=c1RT = 0,5-:0,082-:300=12,3 atm.
M2=c2RT = 0,3-:0,082:300=7,38 atm
4
M =MN2"=M1"=cl’'RT = (c1V/V1)RT =O,5~%0,082~300=9,84atm

Na tov éyko tou doxeiou: Apxikd: Vdoxeiou=2V
TeAka: Vooxeiou= V1 + V2 = V1 + 3/5V1=8/5V1
Apa: 2V=8/5V1=V = 4/5V1

0)lMpénel va aokNooupe 0to unepToviko dtdAupa, wote va epnodlotel To
gaivépevo diaxuong popiwv vepou oe autd. loxvel Meg=M1-M2=12,3-7,38
= 4,92atm.

€) lNa tnv oupia: n= C*V/2 = 0,3-5=1,5mol
4NH3z + COCIl; » NH2CONH:> + 2NH4Cl

Apx. n n2
Avt./nap. -n1 -n1/4 nl/4
TeA. - n2-ni/4 n/4 ni/2

ni/4=1,5mol= n1=6mol

nx-m/4 =n2-1,5
COCl; = CO + Cl; AH = +100K)
Apx. n3
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Avt./nap. -X X X 100x=200= x=2mol
Xl n3-x X X
xx 2
Kc =745=4= n2_2—4=>n3=3moI=>n2-1 ,5=3=n2=4,5mol
|4
Enopévwg to apxikd peiypa NHs kat COCl; anoteAgital andé 6 mol NH3 kal
4,5 mol COCl.

o)
Eneidn o1 dUo 1oopponieg npaypatonolovvtal tautdxpova, oL NoodTNTEG TNG
CH30H kat tou H20 €ivat ot id1eg kat otig SUo 1oopponieg.
N chzon =0,5M-4L =2mol
HCOOH(l) + CH30H(l) 2 HCOOCH3(l) + H20(l)

Apx. nl 2

Xl nl -x 2-(x+z) X X+Z
CH3COOH(l) + CH30H(l) 2 CH3COOCH3(l) + H20(I)

Apx. n2 2

Xl n2-z 2-(x+z) z X+Z

‘Onou x=0,7mol, z=0,9mol

Ma v 17 X - Kc =——21° __4—n1=1,4mol
(n1-0,7)0,4

MNa tnv 2" Xl : Kc =——221%  _4—n2=1 ,8mol
(n2-0,9)0,4

©EMA 4° “

A. H évwon T gival n peBavoAn didt eivat n pévn aAkodAn nou oeldwvetal
npog CO2. H évwon O eival kapPofuAikd ofU pe (v+1) dtopa C evw n
évwon M eival eotépag pev -1 +v = (2v - 1) dropa C.

A@ou ol ©, M €ival 1oopepeic: v + 1 = 2v — 1 = v = 2. Ot {ntoupevol
ouvTaktkoi tunol givat:

A: CH2=CH B:CHzCl I CHsOH A: CHsOna E:CHs -0
- CH2CHs

Z: CHsCH2CN ©: CHsCH,COOH K: CHsCH20H

A: HCOONa M: HCOOCH2CHs

B.a. To 16v CH3sCOO" eivar toxupdtepn Bdon and to 16v HCOO. To +l
enaywytlké gawvépevo aufdvel tnv 1oxU twv Paoswyv. To CHs- anwBei
LoxupOtEPA NAEKTPOVIA, O OXEoN HE To H-, pe anotéAeopa va evioxUel
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TO apvnTko (poptio Tou Lévtog ondte Ba eival eukoAdtepn n npdAnYn
npwtoviou.

Apou ta SwaAlpata €xouv tnv (dla ouykevipwon to SldAupa Tng
loxupdtepng Paong Ba éxel peyaAutepn [OH], dpa kal peyaAutepn tph
pH. Onédte to Y1 nepiéxet to HCOONa kat to Y2 nepiéxel to CHsCOONa.

. Lta 10 mL KaBevdg dlaAuparog nepléxoval
n=0,2M-0,01L =2-10 °mol dAatoc. To CHsCOONa &¢ev ofsibwvetal
ondte 1o Y2 Ba €xel to epubpoiwdeg xpwpa tou KMnO4. To HCOONa
avtdpd olppwva pe T xnpikn e€iowaon:

TOHCOONa + 4KMnO4 + 11H2S04 = 10CO; + 4MnSO04 + 2K;S04 +

5Na;S04 + 16H,0

Ané tn otowxelopetpia NG avtidpaong npokuntel Ot analtouvial

2:10°-4
10

H nooétnta tou ofedwtkol nou  npootébnke  eival

n=0,1IM-10 L =10-10 “mol.

Mapatnpoupe 6t 1o KMnOs Ppioketal oe nepioosia ondte kal to

StdAupa Y1 Ba éxel to epuBpoiwdeg xpwpa tou KMnOa.

=810 *“molKMnO,.

. Apxikd Ba unoAoyiooupe tn otabepd tovtiopou tou CHsCOOH. Xto
StdAupa Y2 to dAag diiotavtatl kat to avidv avidpd pe to Ho0:
CH;C00~ + H,0 2 CH;COOH + OH~
0,2 — xxx
Oewpolpe o6t 0,2—x=~0,2 kat apod pH=9->x=[0H7] =
10~°Mondte:
=552
Kp(crscoo™) = (1(;’2) Fer=Th 2-107°
Xta 300 mL tou Y2 nepiexovtal n, =0,2M-0,3L = 0,06 mol CH,COONa

Kal €0tw N3 mol n noagdtnta tou HCI. Katd tnv avapi&n twv dtaAupdrwy
npaypartonoleitat n avtidpaon:

CH3COONa + HCl » CHsCOOH + Na(l
MNa va npokUYel puBpiotikd diaAupa npénet to CH3COONa va Bpioketal
oe nepiooela. Ondte petd tnv avtidpaon to Y4 Ba nepiéxel n3 mol
CH3COOH «kat (0,6 - n3) mol CH3COONa.
Ma to puBpiotikd SidAupa Y4 éxoupe:

=5-107" = Ky cuycoom) =
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[H,0*] = K ([CHsCOOH] 14 _ 5 . 1(-5 . [CH3CO00H]
3 @ [CH3€007] [CH3C00]
[CHsCOOH] = 5[CH5C007] -

- nz = 5(0,06 —n3;) - 6n3 = 0,3 > nz =0,05
0,05mol —0,5M.

Ondte to didAupa Y3 éxel ouykévipwon C, = o1l

EmpéAeia: MNatdkn Zwn

11° AIAFQNIZMA NMPOXOMOIOXHZ
ENAEIKTIKEZ AMTANTHZEIZ
||

B1.

a) 1: CHsCH>OH, 2: CeHsOH, 3: CHsCOOH

B) npoaBétoupe pikpn noadtnta 6&vou dlaAupatog uneppayyavikou kaAiou,
av anoxpwpartiotel ivat n CHzCH,OH. Ltn ouvéxela npooBétoupe NaCOs3
kat av oxnpatiotei aéplo d10&eidio tou dvBpaka Ba eival to CH3COOH

B2.

(a) 6eopo6g udbpoydvou

(B) duvapeig dindAou-6inéAou
(y) duvapeig diaonopdg.

B3. Fe,0; + 3C0 — 2Fe + 3C0, AH=-12 kJ/mol
B4.
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1. To CH; — napouotadel +l enaywyikd gawvépevo, apa aufavel tnv
nAektpoviakn nukvotnta oto N kat SieukoAdvel tv npdoAnyn HY.
Onote n CH3NH> €ival .oxupdtepn Baon.

2. Engidn éxouv tnv {dia tph pH Ba napdayovtal {0€G OUYKEVIPWOELS
OH™.0Opwg n NHs gival aoBevéotepn Baon ondte Ba npenet va €xel
HeyaAUTepN ouykévipwon, to (B)

©EMA 3° “
M

(A) CHsCH,Cl, (B) CH;CH,OH , (I) CH;CH =0, (&) CH5CH,MgCl,

(E) CHs — CH — CH, — CHs, (Z) CHsCH,CN , (6) CH;CH,COOH ,

OH
(K) CH;CH,CO0 CH — CH, — CH;3, (N) CH;CH,COONa
CH,
2. (a) éotw 6t nepLéxel pévo tnv ouoia A, tdte: ny = B= 0,5 mol

80

RaRT — 1,5 atm # 1,8 atm dpa €ival voBeupévo.

Il =

(B) ¢otw x mol A katy mol B.

my +mg = 40 - 80x + 60y = 40 (1)

n= % =0,6mol > x+y=206(2) Ané (1), (2) Bpiokoupe: x=0,2 mol,
y=0,4 mol

mg = 0,4- 60 = 24g

40g 24g8B

100g x x=60g 60% w/w

I3. [HA] = 103[47] éxe1 KOKKIVO Xpwpa

pH =2 - [H;0%] = 10°2M HA + H,0 = A~ + H,0*

- +
Kona = la7]1#507) g[HSO I_ 10~°

HA]
©OEMA 4° “

Al1. C,V; =C,V, > C, =0,5M, pH = 2,5 — [H;0%] = 1072°M
CH;COOH + H,0 = CH;C00~ + H;0%
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0,5-x X X [H;0%] = x = 1072°M
2
K,=——=2-1075
0,5—x
A2.

(a) 2 L tou daAdpartog Yz nepiéxouv: n=1 mol CHsCOOH
2CH;COOH + Na,C05 —» 2CH;COONa + CO, + H,0

1 mol 0,5 mol
Veo, = 0,5-22,4=1121L

3 L tou diaAupatog Yz nepiéxouv: n=1,5 mol CHzCOOH

mol 2CH;COOH | Mg— (CH;€00),Mg | +H,
+

Apxikd 1,5 0,5 - _

Avub./napdy. -1 -0,5 0.5 0,5

TeAkA 0,5 - 0,5 0,5

Vy,=05-224=1121L

(B) Ys: [CH,COOH] =22 M = [(CH;C00),Mg]
3
(CH;€00),Mg - 2CH,C00™ + Mg2*
9 g
2 M M
1 [CH3COOH] _ . _s _
[Hs0*] = Katgiicooy = 107° > pH =5
(y) pH = 4 — [H,0%] = 107*M
Y) p 3
(Y1): éotw V; L - n=2V; mol CHsCOOH,
(Y2): éotw V, L — n=% V, mol CH3COOH kal n=
(CH;€00),Mg — 2CH;C00™ + Mg?*
9 9

0,5

0,5V, M V2 M
3 3
2V1+0T5V2
+1_ o [CHsCOOH] 4 _ 5 .10-5 _VitVs n_3
[H50*] = Kyqtcoo = 107 = 210750 5 B = 2
V1tV
A3.
mol COxg) + Hag = COg + H20¢)
Apxikd 0,5 0,5 - -
Avub./napay. -X X X X
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| X, | 0,5-x | 0,5« X | X
= =0,6 > x = 0,3mol KC=2
0,5 4

A4, ngype, = 0,16 mol

5C0 + 2KMnO, + 3H,S0, - 5C0, + 2MnS0, + K,S0, + 3H,0
0,4 mol 0,16 mol

Au&nBnkav ta mol tou CO, dpa n X.I. petatoniotnke npog ta He€ld.

mol COz + Hag = CO) + H>0(g)
Apxikd 0,2 0,2 0,3 0,3
Mpoobet. - 0,2 - -
Avud./napdy. |-y -y +y +y

X.I. 0,2-y 0,4-y 0,3+y 0,3+y

0,3+y=0,4 - y = 0,1 mol
/ 16 yé ’ ’ ré ’

K¢ == > K¢ dpa pe v peiwon tng Beppokpaoiag euvoeital n avtidpaon

npog ta 6e€1d kal eival e€wBeppn.

EmpéAcia: KopéAa BaoiAikn
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OETIKO
BIOAOTIA MPOXANATOAIZMOY

1° AIATQNIZMA MNPOXOMOIOXHX

EMA 1° “

R

O o< O

ENAEIKTIKEZ ANANTHZEIZ

©EMA 2° “

1.
2.

BAéne oxoAko BiAio: ZeA. 105.
BA¢éne oxoAwkd BipAio: ZeA. 137-138 kat ogA. 139 «nepi Bacillus

thuringiensis kat to&ivng».

3.

Moleg aoBéveleg napouotdlouv PeEYAAn €TEPOYEVELQ OTA CUHNTWHATA
TOUG Kat nou opeiletal auth oe k&Be nepintwon;

» aBaAaocoapia: BAéne oxoAikd BipAio: ogA. 97

» B BaAacoawpia: BAéne oxoAikd BiAio: ogA. 97

*  aAQLopdG: BAéne oxoAkd BipAio: ogA. 98

= KapkivoG: BAéme oyolkd Pipiio: ogA. 105

2T0 EUKapUWTIKS KUTTapo nota oUpnAoka anoteAouvtal and VOUKAEIKS

o€U Kal NpWTEiveg Kal va avagpépete ouvontika nolog eival o poéAog

TOUG.

=  NoukAebdowpa: anoteAgital andé 8 poépla otovwv yUpw and ta
onoia tuAtyetat DNA pnkoug 146 {euywv Baoswv —naketdplopa
nupnvikou DNA.

»=  PiBovoukAeonpwreivikd owpdtia anotedeitar ané snRNA kal
npwteiveg - €évdupga nNou GCUPPETEXOUV OTnV  wpipavon tou
npo6dpopou MRNA.

»  PiBéowpa: AnoteAeitar andé rRNA kat npwrteiveg-Béon
petdppaong mRNA (pipéupo).
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©EMA 3° “

2.

Enedn eival otn 12" Béopdda kunong pnopel va yiver Anyn epuppuikwv
KUTTApwV €ite PE apvionapakevinon efte ge ANYn xoplakwv Aaxvwv. Oa
npotupnBei n apvionapakévinon yiati pnopel va odnynoel oe kaAltepng
notdtntag kapudtuno.

TUvbpopo pwving tng ydrag : ogeidetal o€ SOHIKA XPWHOOWHIKA
avwpaAia kat ouykekplpéva EAAEIPN THAPATOG TOU 5% XpWHOOWHATOG .

Apa n oepd twv dladikaoiwy Ba eivat :

" KaAAEpyela EPPPUIKWV KUTTAPWV.

» Kataokeun kapuotunou Katr pPeAETn Twv {wVwVv XPWOTIKNG (MNX
Giemsa) Tou 5° XxpwHooWHATOG.

Apenavokuttapikn avaiyia : eneidn ogeidetal oe yovidiakn petdAAagn

Kal OUYKeKplpéva avukatdotaon piag Pdong oto yovidio B nmou

kKwbikonolel th B aAucida tng HbA apoopaipivng. Apa n pbdvn

dladikaoia petd v apvionapakévinon eivat avaluon DNA  yia tnv

eUpeon tou petaAAaypévou yovidiou Bs.

MNa va dlakpivoupe €av to yovidlo eival autoowpiké n @uAoolvdeto
Ba diaotaupwooupe BNAUKS pE OYOUPEG TPIXEG PE APOEVIKO JE (OLEG.

Oa &¢eioupe T1g SlaocTtaupwoelg Kal oTiG duo NEPINTWOELG KaBwG Kat tn
®.A otoug anoydvoug. Eival eudiakpito téte 6 €av to yovidlo eival
@uAoouvéeto n DA twv apoevikwv dagépel and tn A Twv
BnAukwyv evw otnv nepintwon nou To yovidlo €ival autoowpikéd
avapéveral 6t n @.A apoevikwv anoyovwy eival idla pe twv BnAukwv

3. Xe éva nnatikd KUTtapo

a) noteg aAAnAouxieg DNA b€ petaypdgovrat:
= Mn kwbIKonoloUoeg NEPLOXEG pETa&U Twv yovidiwv
" YNOKIVNTEG
= AAAnAouxieg AENG TNG petaypa®ng
= [ovidla npwteivwv ta onoia &gv ekppdlovial oOto
OUYKEKPIPEVO TUMO KUTTAPOU

B) noleg aAAnAouxieg DNA petaypdgovtal aAAd &g petagppdlovtat:
= Tovidla nou petaypdpovtal oe tRNA, rRNA, snRNA
= 5 kal 3’ apetdppacteg NEPLOXES
* Eowvia

Kwdikdvio Angng
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4. Yto 6nAoeldEg KUTTapo : 54 xpwpoowpata (27 Zelyn) €k Twv onoiwv
52 autoowpikd (26 Zeuyn) kat 2 uAeTIka (1 Zedyog)

Atépou pe  Atbpou pe

B Atépou
avaoctpopn Tplowpia ot Atépou pe
oto 8° QUTOCWHIKO Hovoowi
XpWHOOWH  XpwHOoWH pRtE a
a XXY
a a
Mépia DNA
otn petdgpaon 108 10 10 106
Autoowpika
XpWHOOWHAT 52 53 52 52
a
Ividia
xpwpativng 54 55 55 52
otnv G1
Ividia
xpwpativng
TV
(QUAETIKWV 4 4 6 2
XpWH/Twv
petd tnv
avuypaen

©EMA 4° “
a.

Mpwtapxiké tunpa : 5°’AUUGACAU 3’

H DNA noAupepdon enmpnkivel To nNpwtapxikd tuApa npooBétovrag
deoofupif/dla oupnAnpwpatikd otn pntpikn oto 3’0OH apxikd tou
NPWTAPXIKOU TPAPATOG Kal OTn Ouvéxela tou TeAeutaiou deoof/diou tng
avantuoobpevng aAuaoidag.

I’ auto kat n avtypaen éxel kateubuvon 5°->3’

O1 duo aAucideg tou DNA eival avunapdAAnAeg ouvenwg n Pntpikn aAucida
nou xpnaotyonoleital wg kaAount Ba gival avtunapdAAnAn

B.
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" 5'ayucacauTa &

3' /-JP 4\
/v

Y. Metd v évap&n tng enpnkuvong tou 6006€vtog Npwtapxikou TUNPAtog
ané tnv DNA noAupepdon,nola dAAa éviupa Spouv; Na avapepBouv
OVOHAOTIKA:

6

DNA eAkaoeg
Mppdéowpa

DNA noAupepdoeg
DNA beopdon
EmdiopBwtikad éviupa

5" GCACGCACCTATACGTGATCGCTACTATTGGGCATCGGCTGAATAT 2
3'CGTGCGTGGATATGCACTAGCGATGATAACCCGTAGCCGACTTATA Y

To tRNA tng peBetovivng  éxel avtikwdikévio 3 UAC 5.

Apa otnv KwSIKA Tou yovidiou nou to kwdikonolel Ba undpxel n tpinAéta
5'CAT 3"

Apa kwdikn aAucida ival n navw.

€.

= KAwvonoinon tou yovidiou pe th PonBela @opéa kAwvonoinong kat
Baktnpiou Eeviotn

»  Méow kataokeung cDNA BiBA1oBNKNG Ttou Kuttapikou tUnou atov onoio
ekpPAdeTal To OUYKEKPIPEVO Yovidlo kal anopdvwaong oTn GUVEXELA TOU
BaktnplakoU KAWVOU Mou MEPLEXEL TO OUYKEKPIUEVO Yovidlo

= PCR

EmpéAcia: Aonpoudn EAévn
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2° AIATONIZMA NPOXOMOIOXZHX
ENAEIKTIKEXZ AMTANTHZEIZ
oema 1o ]|

N
o< o< <

EMA 2° “

1. Opddec aipatoc BAéne oxoAkd BiBAio ogA. 79-80

‘Eva dtopo pe opdda aipatog A pEpeL otnv eNPAvela Twv epuBpokuTTapwv
Tou To avtiyévo A.’'Eva dtopo pe opdda aipatog B ¢pépel to avtyovo B, éva
atopo pe opdda aipatog AB pépel kat ta duo avtiydva evw éva ATopo HE
opdada atpatog O b6e pépel avtiyodvo.

Awadikaoia napaywyng PpovokAwVIKGOV avtiowpdtwyv BAéne oxoAikd BiBAio
oeA.123

papoupe 6An t 6ladikacia pévo nou otn Béon «avityévo» Ba ypaprel
OUYKEKPIPEVA «avTLydvo Ax.

Ytn ouvéxela Ba enavaAn@Bei n (dia OSadikacia ot Slapopetikd
nelpapoté{wo oto onoio Ba elodyoupe to avuydvo B.

2.

* Ta yovibla nou eAéyxouv Toug 2 xapaktnpeg Bpiokovtal o€ dlapopetikd
Zelyn XpWHOOWUATWV Kal OUVENWG LOXUEL 0 2°¢ vopog MévteA — vépog
ave€dptntng petaBipaong yovidiwv.

= Kal ta duo yovidla eival nupnvikd kat ouvenwg Loxuel o 1° vépog
MévteA- vOpog tou diaxwplopol twv aAAnAdpop@wV yovidiwv otoug
Yapéteg Kat tuxaiou ouvbuaopou Toug.

* Yndpxouv povo 2 aAAnAdpopga yovidla otov nAnBuopd nou eAéyxouv
Kal toug 2 xapaktnpeg H oxéon twv aAAnAdpoppwv yovidiwv nou
eEAéyxouv  Kal TOUG 2 Xapaktnpeg eival  oxéon  enikpatoug-
unoAelndpevou.

= Aev undpxel Bvnotyévo yovidlo kal puoikd Kat oL duo XapaktpPeg Nou
peEAETnoe o MévteA eival povoyovidlakoi.
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3.
P Juyxivipwon PBaxtnpiwv
-
=
-
=
P—
onu 2 3 ta y
Xpovog
(Gopeq)
a)
XPONOZXZ ®AXH
0 -ty NavBdvouoa ¢don
ti- 2 EkBetikn pdon
tr - t3 Ytatkn gdon
ts - ta EkBetkn pdon
> 14 Ytatikn gdon
B)

‘Ooo undpxel YAukAZn to onepdvio tng Aaktddng eival o€ kataotoAn. MoAlg
e€avtAnBei n yAukdn kal npooteBel Aaktddn tdte to onepdvio Ba eival ot
enaywyn.

= 0O-t;: AavBavouoa ¢don — Ongpdvio 0€ KATAOTOAN.
Mapdayetal n npwtelvn kataotoAéag.

»  t3-t: EkBeTkh don - Ongpdvio o€ KataotoAn.
Mapdayetal n npwteivn kataotoAag.

" to-tz: Ztatkn gpdon- Ongpdvio o€ KAaTaoToAn.
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Mapdayetal n npwteivn kataotoA£ag.

»  t3-ts: EKBeTIKA @don- Onepdvio o€ enaywyn.
Mapdayetal n npwteivn-kataotoAéag Kat ta évqupa nou HETEXOUV OTn
dldonaon tng Aaktédng (B yaAaktooldbdon, neppedon  Kat
TPavoakeTuAdon).

©EMA 3° “

Y€ MOLEG NEPINTWOELG OE €va ATOO yla €va povoyovidlakd xapaktnpa
undapxouv 3 n neploodtepa aAAnAdpopoa;

»  Tplowpieg o€ AUTOOWHIKA XpwWHOOWHATA Kal Tplowpia Tou X

= AveunAoecldieg

* AinAaoclactapol

2. [apatnpoulvtal 3 @aiwvétunol yla To XpwHa twv avBéwv, dpa eite
undapxouv 2 aAAnAdpoppa peE oOxéon ATEAWG EMNIKPATWV Efte 3
aAAnAdpop@a pe oelpd nKpATeLlag.

P : MnAe X TaAdQa

61 pnAe
29 yaAdQua
31 Aeukd

Apa ®.A otnv F1: TyaAddo : 2 pnAe : 1 Agukd
F1 X F1: pnAe X pnAe

110 pnAe
36 Asuka

®.A: 3 pnAg: 1 Aeukd

Mpékertal yia kAaooikn avaAoyia MévteA nou npokuntel and dlactadpwon
€TEPOUYWV atdpwv pe to aAAnAdpop@o nou kaBopilel to pnAe va enikpatei
évavtl autou nou kaBopilel To Aguko.

Enopévwg npdkeital yia 3 aAAnAdpopga pe oglpd enkpdtelag.

Ané tn dlactavpwaon tng NATPIKNG yevidag énou dlactaupwvovtal 2 dtopa
dlapopetikoU palvotunou yia va npokuntouv Aeukd dtopa Ba npenel kat ot
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2 yoveig va @épouv 1o aAAnAdpop@o nou kabopilel to Acukd. Enopévwg Kal
ot duo yoveig eival etepdluyol kat to aAAnAdpoppo nou kabopilel to pnAe
elval enkpatég Twv dAAwy 2.

I : aAAnASpopgo yovidlo nou kaBopilel to pnAe

Y : aAAnAdpop@o yovidlo nou kaBopidel To yaAadio

Y* : aAAnAbpop@o yovidlo nou kaBopidel To Acukd

F>y>y*
P: I'y" X yy*

r Y*

Y [y (unAe) Y Y* (yaAado)
Y* Fy* (pnAe)  y*y* (Aeuko)

MNa va npokuntouv otnv F2 pévo pnAe kal Aeukd onpaivel 6t kat ot duo
yoveig eixav tov (610 yovétuno kal ntav Qopeig tou y*

F1XF1 Ty*X Iy

l

r Al
r [T (unAg) [y* (UnAg)
Y* Fy* (pnAg)  y*y* (Aeuko)

3.

4. Kat ota éuo kUttapa n pn kwoIKA tou yovidiou n onoia petaypagetal dev
éxel petdAAagn enopévwg kal ota duo KUTtapa napdyetal N PpUOLOAOYIKN
npwteivn

©EMA 4° “

) H B BaAaococalpia napouadiddel autoowpikd UMoAENOpevo Tuno
KAnpovoleomtac.
B: enkpatég autoowpiké aAAnAdpopgo yovidio nou kaBopilel tn ouvBeon
TWV PUOLoAOYIKwWV aAuaidwv P.
B : unoAeindépevo autoowpikd aAAnAdpopgo yovidlo nou kaBopidel
ouvBeon petaAAaypévwy aAuacidwy B.
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Yta dinAogldn kuttapa evég puotoAoyikoU atdpou undpxouv 4 yovidla a, 2
a o€ kaBe xpwpdowpa tou Levyou.

Enopévwg yevetikn olotaon dinAoeldwyv kuttdpwyv dvépa nou ndoxel and B
Balacoapia :

Enopévwg yevetikn olotaon dinAoeldwyv kuttdpwyv dvépa nou ndoxel and B
BaAacoapia :

Bl B
o o
o o

MBavn yevetikn olotaon SinAosldwv Kuttdpwy yuvaikag nou ndoxet and
atgopo@iAia a:

BB Bp Bfs it
! [ [

o o ol |a al |o

o o

KdaBe yapétng nepiéxel éva xpwpdowpa and to kébe Levyog.
Enopévwg ouvexiCoupe kavovikd pe tetpdywvo Punnett yia kébe pia and
TG 4 niBavég dlaotaupwoelg.

B) BAéne oxoAko BipAio: oA 97.
Yuvontikd ot Adyol yla Toug onoioug undpxel PeydAn etepoyévela ota
oupntwpata tng B BaAacoalpiag ivat:

=  KaBopiletar and noAAanAd aAAnAdpoppa yovidia kabéva ek twv

onoiwv éxel npokUYel and dlapopetikd €ibog yovidlakng petdAAagng
(avtikatdaotaon Bdong, npooBnkn h EAAelPn Bdoswv).

* H B¢on tou/twv apvo&éwv oto péplo tng awpooPalpivng. Yndpxouv
B€oelg Kpiolpeg yia T Asitoupyikdtnta TnG aipgoo@alpivng onwe yia
napdadetypa ol Béoelg déopeuong twv aAucidwv petafl toug N Tng
aAuoibag pe tnv opdda tng aipn ondte petaAAd&elg nou apopoulv autd
Ta apvo&éa €xouv BapuUTtePEG OUVENELEG.

B. H axpwpatoyia oto kékkivo npdoilvo napoudtddel UNOAEINSPEVO
(UAooUVEETO TUNO KANpovdpnong.
a) Mn Siaxwplopdg Twv opoAdywv XpwHoowpAtwy tou 119 {edyouc:
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Xt VXY

MEIQYH I/ Mn dumaopiopog oto 11°

O .‘

rAMETEE rAMETEE

B) Mn diaxwpiopdg adeApwv xpwpatidbwv tou X:
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sligl"  BlIgl"

EmpéAcia: Aonpoudn EAévn
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3° AIATQNIZMA NMPOXOMOIOXZHX
ENAEIKTIKEX ANTANTHZEIZ
||

1->p
2y
3P
4->q
5-y

©EMA 2° “
1.

Ll A
@ >>m

a) O1 6Uo opiopoi Tou petaoxnpatiopol Ppiokovtal otig oeideg 61, 63 tou
oxoAlkoU BiBAiou.

B) BAéne oxoAiko BiBAio: oeA.65.

Y) Movoyovidiakdg Aéyetal o xapaktipag nou eAéyxetat and aAAnAdpoppa
€vOG pHovo yovidiou

3. Ynokivntig, petaypaikoi napayovteg kat oxoAlkd BiBAio: oeA. 45, 46:
«€ninedo katd tnv petaypa@n»

4. BA¢ne oxoAko BipAio: ogd. 17, 18.

©EMA 3° “

A. MapatnpoUpe NwWG Ol XAPAKINPEG «aonpépaupo» Kal «&onpo» Oegv
Katavépovtal opoldpoppa ota 2 pUAa.

Apa eival puAooUvdeta ta yovidia nou toug eAEyxav.

Eniong XA'= uAooUvdeto yovidio, ouvenikpatég tou XA2, eAéyxel to padpo
xpwpa kat XA2 = puAoolvdeto yovidio, ouvenikpatég tou XA, eAéyxel donpo
XpWHa
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Eneidn o1 apoevikoi anéyovol tng F1 kAnpovopouv 1o X xpwpéowpa Kat ta
@uAooUvéeta yovidla and tn pntépa toug, oupnepaivoupe Nwg to BnAukod
ng P ntav etepdluyo.

xA1 XAZ‘

Eniong eneidn otnv F1 undpxouv BnAukd padpa XA XA gupnepaivoupe nwg
10 apoeviké ¢ P fitav padpo X AW

P: XAT XA2 x X AW

v XAT D XR2 x XA W

F]; XA1 xA1 ) XA1 xAZ , XA“P, XAZLIJ

@A : 25% BnAukd pautpa : 25% 6nAukd aocnpdpaupa : 25% apoevikd pavpa :
25% apoevikd aonpopaupa

B.

AXOENEIA | :

€NedN To PUOLoAOYIKO Yovidlo unnpxe otoug yoveig kat 6ev eKPPAOTNKE,
kataAaBaivoupe nwg eival unoAoindépevo. Apa to yovidlo tng acbévelag
eivar enikpatéc. Eneidn o natépag eivar aobevig evw n képn Tou
(QUOLOAOYIKN ,oupnepaivoupe Nwg to yovidlo tng acBévelag dev eival
QUAooUvéeTo enkpatég yiati téte o natépag Ba to petafifale otnv kdpn
Tou, nou Ba énaoxe.(kavéveg PUAOOUVEETNG KANPOVOUIKOTNTAG) .

Apa n acBévela | o@eidetal o€ AUTOOWWHIKG eMKPATEG  yovidlo.

< A=0VTOOWULKO ETILKPATES YOViSLO, TTpoKaAel aoBéveLa |

A=0UTOCWLKO UTTOAELTIOUEVO YOVISLO,E(VAL TO PUGLOAOYLKS
P: Aa x Aa
v:Aa x Aa
Fi1: AA, Aag, Aa, aa
AnAadn ol yoveig €éxouv yovétuno Aa, v n K6pn aa

AXOENEIA Il :

€netdn to yovidlo tng acBeveiag unnpxe otoug Yoveig kal dev eKPPAOTNKE,
kataAaBaivoupe nwg gival unoAeinépevo. Enetdn n képn é€xel tnv acbévela
Il evw o natépag ival puoloAoyikdG oupnepaivoupe Nwg To yovidlo tng
aoBévelag dev eival puAoouvdeto unoAeindpevo, yiati téte n k6pn Ba Atav
opéluyn ota euAooUvdeta unoAsindpeva yovidla kal Ba €ixe kAnpovopnoel
10 £va and Tov natépa g nou Ba énaoxe.

Apa n acBévela Il opeidetal og autoowpiké UNOAEINOPEVO Yovidlo

B=0UTOOWULKO ETKPATEG YOVIELO,(PUOIAOYLKO

B=avtoowLko VTOAELTTOLEVO YOViSLo,TpokaAel acBévela 11

P.BB x BB
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y:BB x B
F1: BB, BB, BB, Bp
AnAadn ol yoveig éxouv yovotuno Bp, evw n képn toug PR

. Epdoov to DNA tou nupnva, oto owpatikd KUTtapo Katd tn petdpaon
elvat 1,6 m, npiv Tnv avtypagpn Ba eivar 0,8 m kat otov Nnupnva tou yapétn
nou eival anAoidng, to DNA Ba eivat 0,4 m. ‘Opwg o yapétng neplAapPavel
Kal pitoxovopla nou dtabétouv Sikd toug DNA.

Apa 1o ouvoAikd DNA tou yapétn eival Atyo peyaAutepo and 0,4 m.

Ywoth andvtnon : A

‘Oool apoevikoi yapéteg nepLEXouV TO PUAETIKO xpwpdowpa X Ba éxouv To
(610 pnkog DNA pe to DNA twv wapiwv twv BnAukwv atépwy. ‘0col dpwg
NEPLEXOUV TO PUAETIKO xpwpoowpa W Ba éxouv Atydétepo DNA agoul to W
elval apketd pikpotepo and to X.

©EMA 4° “

A. Ta to 1° yovidlo, n ndvw aAucida eival kwdikn pe to 5 de€ld katto 3°
aplotepd, yiati dtaPddovtag tnv and de€1d npog ta aplotepd ouvaviw To
Kwbikévio 5° - ATG - 3’ nou avuotowxei oto Kwdikdvio €vaping
5’- AUG - 3’ nou avtiotoixel oto kwdikévio AnEng 5° UAA 3° tou mRNA.
Zépw Nwe n kwdIkN aAuacida exel napdAAnAa dkpa kat idleg BAoelg pe to
mMRNA, aAAd énou n kwdikn éxel T to RNA éxel U.

Ma to 2° yovidlo, n katw aAucida ival kwdikn pe 1o 5 aplotepd kat to 3°
de€la.
(H diepedvnon yivetal énwg kat yia to 1° yovidio)
i. MNa to 1°yovidio : 5'GGTTCTTACGACC 3°
Ma to 2° yovidio : 5° ATACGTTACC 3°
H 5% apetd@paotn neploxn tng kwdIkAG aAuoidbag Ppioketal npv to
KwOIKOVIo €vapéng
ii. Tatonpwrto yovidlo, o unokivntig Bpioketal 6e€1d, ekel mou n kwdIkN
éxel to 5° kal n pn kwdIkA aAucida to 3 dkpo tng.
Apa 1o €vlupo RNA noAupepdon 8a npoodebeil oto A.
MNa to deltepo yovidlo, o unokivntng Ppioketal apiotepd, dpa n RNA
noAupepdon Ba npoodebei oto I.

B. Ané ta anoteAéopata tng 1™ Sactalpwong (2 evoldpeoou pnkoug :
1 KavovikoU PNAKoug), S1anioTwvoupe Nwe undpxel autoowpikd Bvnotydvo
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yovidlo nou okétwoe 1o 25% Ttwv anoyévwv aAdowwvoviag Tnv
avapevopevn O.A

Eneidn ouvavtoUpe 3 Slapopetikols (alvotunoug yld TO OUYKEKPIPEVO
XAPAKTNPLOTIKO, €K TWV OMoiwV ol Kepaieg evOIAPUETOU PNKOUG avTIoTOIXoUV
otov evbldpeco  @awvotuno, kataAaBaivoupe nwg ta  yovidia
oupnepLpépovtal w¢G ateAn enikpatn. XuvavioUPe Kal apoevikd dtopa pe
evdlapeoou pnkoug kepaieg, etepoduya, apa ta yovidla gival autoowpikd.
A1 : AuToowIKO Yovidlo, ateAws enkpatég tou Ax, AEYXEL TIG KAVOVIKEG
Kepaieg

Ay : Autoowpiké yovidlo, ateAwg enikpatég tou Ap, npokaAel €AAswyn
Kepaiwv

(Bvnotyovo)

2Tnv Npwtn dlactavpwaon €XOUpE:

P: AtA x A1 Ay

Y: A Ax x Ay

Fi:A1 AL AT A2

DA : 50% KavoVvIKEG kKepaieg : 50% evdlapeoeg kepaieg

(ArmoAdynon: 1o¢ vopog Mendel, Bvnotyéva yovidia, ateAwg enikpatn
yovibia)

r.
a. BAéne oxoAikd BiBAio: ogA. 64.
B. BAéne oxoAiko BiBAio: oeA.103, 104.

EmpéAcia: MepoAupdrou Avdpovikn

4° AIATQONIZMA NMPOZOMOIOQXHZ
ENAEIKTIKEX ANMANTHZEIZ
Lo 1|

1-B
2>y
3->a
4>y
5-a
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©EMA 2° “

1) BA¢ne oxoAkd BiBAio oeA. 97: «Ta vyovidia nou kwdikonoolv TG
aAuoideg Twv algooPalpvwy... 0Toug anoydvoug toug ivat 25%».

2) BAéne oxoAké BiBAio ogA. 81: «To pooxopnideo gival 1dbaviko... diapopeg
HOVOYOVIOIOKEG AOOEVELEG.

3) BAéne oxoAkd BiBAio oeA. 22: «To YeEVETIKO UAIKO TWV EUKAPUWTIKWV... KAl
AAAa €idn NpwIEiVWV».

4) Katd t petaypapn Twv NPOKAPUWTIKWY OPYaVIOUWV TO Napayopevo
mRNA eival ndvta wpipo, agou ta yovidia npwteiviv Twv PBaktnpiwv dev
neptAapBdavouv noté eowvia katr  PAEne oxoAwké PBiPAio oeA. 37, 38:
«AvtiBeta otoug eukapuwtikoug ... wptgo MRNA». Apa ota Baktipia n
peTdppaon Eekvd nptv Tnv 0AoKANPwWON TNG pETaypagpng.

Eniong, ota Pakthpia ouvavtévtal ta onegpdvia (oplopdg, oeAidba 45
oxoAlkoU BiBAiou). ‘Etol katd tn petaypa®n twv OopIKwv yovidiwv
napayetal kotvd mMRNA nou nepiéxel kwdikovia évap&ng kat AnEng yia kabe
¢vqupo nou kwdikonoleitat and autd ta yovidia.

©EMA 3° “

1) BA¢éne oxoAik6é PBipAio oeA. 113: «O1 emothpoveg eixav NnoN...
anoaotelpwvovtal npv tnv £vapén tng KaAAIEPYELAG».

2) A. Mpokertal yia kAgiot kaAAEpyela epooov diakpivovtal ot 4 QAocelg
avantuéng twv pikpoopyaviopwy (AavBdavouoa, ekBeTIKA, oTatikn Kal ¢pdon
Bavdtou). Na avapepBei kal 0 oplopdg NG KAElOTNG KaAALEpyelag (oeA. 114
oxoAlkoU BiBAiou).

B. Epdoov napatnpoupe 6t n noodtnta evdovoukAedong nou napdayetat
eivalr avdAoyn tou nAnBuopol twv PIKPOOPYAVIOHWY Kal €neldn katd tn
otatikn  @don otapgatd n nepaitépw  €kkplon  evbovoukAedong,
kataAaBaivoupe nwg yla tnv napaywyn tg 6a xpnolponotnooupe oUVeXN
KaAAlEpyela. Xtn ouvexn kaAAEpyela AOyw TNG NAPATETAPEVNG EKBETIKNG
¢dong avdntuéng, dnpioupyouvtal peyadAol nAnBuopoi PHIKpoopyaviopwy Kat
n noootnta evbovoukAedong nou napdyetatl Ba eivat oAU uPnAn.

AvtiBeta napatnpoupe 6t n peyaAdtepn noodtnta apnikiAAivng napdyetal
Katd tnv otatkn @don avantuéng twv pikpoopyaviopwv. Etol yia tnv
napaywyn apnikiAAivng Ba npotipnooupe KAELOTN KAAAIEPYELQ.

3) BAéne axoAko BiPAio ogA. 105: «Ta oykokataotaAtikd yovidia... EAAePng
€VOG 0YKOOTAATIKOU yovidious.
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©EMA 4° “

1) A) MNpdkertar yia ouvenikpatn yovidia yiati ta aAAnAdpopga yovidia
ekppadovtal kat ta 6uo oTo PavoTuno Twv eTePOlUYWV AtOPWV

Enedbn Opwg o xapaktnpag «Mtollwtd» dev exkppdletal kabBoAou ota
apoevika dropa, kataAapaivoupe nwg ta yovidia eival puAoouvodeta.

‘Eotw XA' = puAoolvéeto yovidlo, ouvenikpatég tou XA2 nou ekppdlel to
donpo xpwya

B) P XA2XA2 x XAy
y: o XAZ x XA Y
Fi: XA XA2, XA2@
®.A: 50% BnAukd nitoidwtd : 50% apoevika donpa

I Eneidn o1 apoevikoi andyovol kAnpovopouv ta gpuAocuvdeta yovidia an’
v pntépa toug, kataAaBaivoupe nwg n pntépa ntav etepdduyn XA XAZ
Eneibn petal twv anoyévwv undpxouv BnAukd donpa XA2 XA2
kataAapaivoupe nwg to éva X2 to kKAnpovéunoav an’ tov natépa toug rnou
Atav donpog XA2W,

P: XAT XA x XAy

v XA XA2 x o XA Y

F1: XA1 XAZ’ XA2 XA2 , XA”P, XAZLP

®.A: 1 BnAuko6 NMItolAwto : 1 BnAukd donpo: 1 apoevikd pauvpo:

1 apoeviké donpo

2. H &wadikacia nou akoAouBeitar yia twv yovibiakh Bepaneia Tng

dpenavokuttaplkng avaipiag eivat n €€Ng:

= [lpddpopa epubpokuttapa tou nawdiod napalapBdvovtal  Kat
noAAanAaotddovtal o€ KUTTAPOKAAALEPYELEG.

* To @uoloAoyiké vyovidlo ™ B aAucidag NG awoopaipivng
evowpatwvetal oe évav 16 gopéa (nou éxel kataotel apAaBng) pe tig
TEXVIKEG Tou avaouvduaopévou DNA.

= O yeveukd tpononolnpévog 1o elodyetal ota npédpopa epubpokuttapa

= Ta yeveukd tpononoinpéva epubpokuttapa elodyovtal pe evOopAEBia
éveon otov acBevn Kal napayouv TG PpuoloAoyIkéG B—aAuoideg.

BéBala ta tpononoinpéva epuBpokuttapa 6e {ouv yla ndvia otov opyaviopd
— &nAadn n Bepaneia 6ev elval povipn kat xpelddetal GUVEXNG £yXUon TETOLWV
Kuttapwv. Opwe ta dropa pnopoulv va {ouv (puoloAoyikd, kavovtag avd
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Taktd xpovikd Siaotnpata auth tn Bepancia. Autég o tunog yovidlakng
Bepaneiag ovopddetal ex vivo,ylati ta kUttapa tpononotovvtal £€€w and tov
opyaviopd kal elodyovtal NdAl o€ autdv.

3.
38 76 19
38 38 19
19 19 -
36 36 18
2 2 1

EmpéAcia: MepoAupdrou Avdpovikn

5° AIATQNIEMA NMPOXOMOIOXHX
ENAEIKTIKEX ANMANTHZEIZ
||

1->y
2B
3->aqa
4>y
5-8B

©EMA 2° “

1. H apoppopiria A eivar puAoolvdetn unoAenépevn aocbévela (BAéne
0x0AIkO BiPAio: ogA. 84, 85). H yuvaika wg @opeag eival etepdluyn pe
yovétuno XAXe, Névta npiv Eekivhoel n peiwon, yivetal avuypagpn tou DNA.
a. Ou yapéteg Onpoupyolvtal and pn Slaxwplopd Twv OopdAoywv
XPWHOOWPATWY Katd tnv 1n pewwtikn dlaipeon. ‘Etol dnpioupyouvtal pn
(PUCLOAOYIKOL YAPETEG:

*  yapéreg pe XAX® kat 24 xpwpoompata

" YapETeg (-) XwpiG QUAETIKS xpwpdowpa, PE 22 XpwHoowpata

B. Ou vyapéteg Onpioupyolvtar and pn  Slaxwplopd twv adeApwv
xpwpatidwv katd tnv deltepn pelwtikn diaipeon. ‘Etot dnploupyouvtal kat
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QuoloAoyikol Kal pn @ualoAoyikoi yapéteg. AvdAoya pe to KUTTapo tng
peiwong | oto onoio ouvéPn o pn S1axwpPLopdG, EXOULE:
yapéteg pe XAXA kal 24 xpwpoompata

YAUETEG (-)xwpig PUAETIKG xpwpbowpa, HE 22 XpwHoowpata

YapETeG pe X® kal 23 xpwpoowpata

n

yapéteg pe XA kat 23 xpwpoompata

YApETEG pE XX Kal 24 xpwpoowpata

YAPETEQ (-) Xwpig PUAETIKS XpwHbowpa, P 22 Xpwpoowpata

2. H aAAnAouxia Baogwv tou yovidiou dev pnopel va npoodloplotei akpifwg

ylatt:

unopei va éxouv anopakpuvBei kdnota apvo&éa anéd to apiviké dkpo
NG Npwtelvng, N va éxouv anokonei ki dAAa apivo&éa katd tnv
Tpononoinon tNg (av npoOKeltal yia MNPWIEivn  €UKAPUWTIKOU
KUTTApou).

Ta yovidla nepiAapBdvouv 5', 3' apetd@paocteg neploxég ota dkpa
TOUG, ol onoieg dev kwbdikonoloUv apivoéa.

Yndapxouv 3 mBava kwdikovia AnEng kat dev kwdikonotolv apvo&éa.
Ta nepioodtepa apvo&éa kwdikonotolvtal and 2-6 diagopetika
KwOIKOVIA AdYw TOU EKPUALOPEVOU YEVETIKOU KWOIKAL.

Av 1o yoviblo ival acuvexég pnopei va nepiAapBdvel eowvia.

MNovidlakég petaAdd&elg  (avukatdotaon Bdoewv, €AAewpn n
npooBnkn Bdong n Baocwv).

MN.X. PalvuAKeTovoupia.

AOUIKEG XPWHOOWHIKEG avwpaAieg, 6nwg n EAAswyn.

n.x. ouvdpopo Cri du chat.

Ap1BUNTIKEG XPWHOOWWIKEG avwHaAieg, dnwg oL TpIoWIES.

n.x. tplowpia 21, tpiowpia 13, tplowpia 18.

a. Me tov Adyo A+T/C+G (ogA. 18 oxoAikou BiAiou)
B.

= Me blaotalpwon eAéyxou (ogA. 77 oxoAikou BiAiou)
= Me autoyoviponoinon (o€ putd)
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= Mg poplakn avéAuon DNA

= Me peAétn yeveaAoyikoU 6évdpou

* Mg BloxnpikéG avaAuoelg
(nx. av undpxet au€npévn Hb A, to dtopo eivar @opéag
B-BaAacoalpiag).

5.

a. N\aboc.

loxUel to avtiotpo@o. O1 Siayovidiakoi opyaviopoi déxovtal to «E€vox
yovidlo oto npwto KUTtapo Ttou opyaviopou toug (1o cwpatiké kUttapo yia
Ta @utd n uywtd yia ta {wa), e anotéAeopa to yovidlo va petafipaletal
o€ 6Ad ta cwpatikd kUTtapa Tou opyaviopou toug KabBwg Kal o€ K&noloug
ané toug yapéteg toug. 'Etol otn ouvéxela to yovidlo autd petaBifdletal kat
0TouG anoyovous.

AvtiBeta otn yovibiakn Bepansia to @ualoAoyikd yoviblo evowpatwvetal
ota owpatikd KUttapa tou 1otou nou ekPppadel Tnv acbévela, dev ennpeddel
noté toug yapéteg kal ev petapifadetal otoug anoyovoug.

B. Zwoto.

AnAoeldn kUttapa gival ol YapPETEG TWV EUKAPUWTIKWY 0PYAVIOHWVY NOU OTOV
nupnva toug dtabétouv NoAAd ypappikd kat dikAwva pépia DNA, oe éva
avtiypago tou yovidiwpatog. Eniong anAoeldbn eival kat ta kittapa twv
Baktnpiwv nou diabétouv éva KUkAIKG dikAwvo péplo DNA.

©EMA 3° “

1. Oa dlaotaupwaooupe BNAUKA PE KOVTIEG PHE APOEVIKA PE HAKPLEG MTEPUYEG.
Av 6Aot ot andyovol, ave€aptntwg UAOU NPOKUYOUV HE HAKPLEG MTEPUYEG,
TO XapakInNPIOTIKO €lval autoowpikd. Av O6Aol ol apoevikoi andyovol
NPOKUYOUV HE KOVTEG Kal OAol ol BnAukol pe PakpléG NTéPUyeg, TO
XAPAKTNPLOTIKO €ival puAoouvdeto.

ArtioAéynon: 106 vépog Mendel (BAéne oxoAikd BiAio: oeA. 75) kal Kavoveg
puAoouvdetng kAnpovopikédtntag (BAéne oxoAiko BiBAio: oeA. 84, 85).

= Av TO Xapaktnplotikd eival autoowpikd, €otw A TO EMIKPATEG

QUTOOWHIKG Yyovidlo nou €AEYXeL TIG HAKPIEG KAl A TO UMOAEINOUEVO
AAANAGHOP@PO TOU NOoU EAEYXEL TIG KOVTEG NTEPUYEG. TOTE:

P: aaxAA
y: axA
F1: Aa
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@.A.: 100% HakKpLEG NTEPUYEG

* Av TO Xapaktnplotkd eival (puAoolvéeto, éotw XA 10 enikpatég
QUAOOUVOETO YoVidlo nMou eAéyxel TIG PHaKPLEG Kal X To unoAeindpevo
AAANAGHOP@PS TOU NOoU EAEYXEL TIG KOVTEG MTEPUYEG. TOTE:

P.  XaX® x XAY

y: Xex XAY

F1: XAX¢, Xay

®.A.: 50% BnAukd pe pakplég kat 50% apoevikd PE KOVTEG NTEPUYEG.

2. BAéne oxoAiké BipAio B Aukeiou: 0eA.25 «Eivar dikaloAoynpévo va
avapwtlOPAOTE ....w¢ CUOTATIKO TOU auyoU».

3. dawvuAketovoupia: auToowIKN unoAenépevn aocBévela. Metd tnv
yévvnon (natdi 2 etwv) npooblopidetal pe PETPNON TNG OUYKEVIPWONG TNG
@alvuAaAdavivng oto aipa tou atépou (Broxnpikég e€etdoelg). Mpwv tnv
yévvnon (oto €pPpuo) npaypatonoleital apvionapakévinon n  AAYN
XOPIAKWV Aaxvwv Kal ota kuttapa nou AapBdvoupe kAvoupe PBLOXNUIKES
avaAuoelg yla oplopéveg npwiteiveg n évdupa, wote va npoodlopicoupe thv
aoBévela.

ApenavokuTtapikn avalpia: autoowpikn unoAeinépevn acBbévela. e naidi 2
ETWV Pnopoupe va npoodlopicoupe tnv acBévela ite pe avixveuon tng HbS
oto aipa tou naidiou, eite pe dokipacia dpendvwong dnou oe cUVONKEG
éMepng ofuyovou ta epubpokUttapa naipvouv dpenavoeldég oxnua oe
60a dropa ndoxouy, eite pe poplakn avédAuon DNA evtonidoupe ta yovidia
B¢, epooov undapxouv. Mpiv tn yévvnon, ato £URpuo, Npaypatonoloupe Anyn
X0OPIOKWV Aaxvwyv N apvionapakévinon kal  ota kdttapa  nou
napaAappdavoupe kdvoupe poplakh avaAluon DNA yia evioniopd twv
yovidiwv BS.

4, BA¢ne oxoAko BiBAio: oeA.44: «Ta kUttapa evédg NOAUKUTTAPOU... € MOAAG
eninedax.

©EMA 4° “
1.

a) H pepikn axpwpatoyia oto npdotvo kat KOKKvo gival (puUAooUvdeTn
unoAeindpevn acBéveia.'Eotw X2 to puloalvdeto enikpatég yovibio yia ty
Quaololoyikn 6paon kat X® to QuAocUvEeTo UNOAEINOPEVO NOU MPOKAAEi
HEPIKN axpwpatoyia.
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Ta dropa nou gival gualoAoyikd diabBétouv onwabnnote éva X2, evid dool
ndoxouv Siabétouv £va X8 (avdpeg) n 2 X8 (yuvaikeg).

0 avépag 1171 nou ndoxet éxet yovétuno X8Y, ev ot puotoAoyikoi Gvdpeg 12,
117 kat 13 eivar X2Y.

O 111 kAnpovépnoe to X8 anéd thv guotoAoyikn pntépa tou.

Apa n 112 givat popéag X2X3.

H 112 kAnpovépnoe to X and th pntépa tng 11 (epdoov o natépag tng Atav
(PUCLOAOYIKOG).

Apa n guatoloyikn yuvaika 11 gival popéag XX,

H @uatoAoyikn képn 112 pnopei va givat X2X8 i X2X2, 6nwg ¢aivetal and
dlaoctavpwon twv 112 kat 113:

P: X&X5 x XAY

y: XA X8 x  XRY

[l XBXE, XAX8, XAY, X8Y

ArtioA6ynon: puAoouvoetn kAnpovopikdtnta (BAéne oxoAko BiBAio: oeA.84,
85).

B) MNa va npokuyel naidi pe ouvépopo Klinefelter kal pepikn axpwpatoyia
npénel n pntépa va petapipace avopalo yapétn pe 2 X8, Adyw pn
Slaxwplopol Twv adeApwv xpwpatidwy X8 katd tn 2n peiwtikh Siaipeon.
AvtiBeta o natépag petaPipace @uoloAoyikd yapetn pe Y QUAETIKO
xpwpbowpa. (kavete to didypappa énwg oto oxoAiko BiAio: oeA. 99.)

2.

a) To npwto apvo&y tou oAtyonentidiou ival autd nou éxel eAeUBepn tnv
apwvopdda tou.

Apa n npwrteivn €ivai :

NH»-Met-Lys-Cys-Ala-Val-Ser-Met-COOH

O yevetkdg KwdIkag eival KWwoIKag TPINAETAG, CUVEXNG, PN EMNIKAAUNTOUEVOG,
He €va kwoIKOvIo evapéng kal 3 AnEng (BAEne oxoAikd BiPAio: ogA. 39)

mRNA : 5' AUG - AAA - UGU - GCU - GUU - AGU - AUG - UGA 3
KwOIKN: 5' ATG - AAA - TGT - GCT - GTT - AGT - ATG-TGA 3
pn kwbikn: 3" TAC-TTT - ACA- CGA-CAA-TCA-TAC-ACT 5

H oxéon kwbIkNG, pn kwdikng kat mMRNA ava@épetal oto oxoAikd BiBAio:
oeA. 37.

B) Metd tn petdAAan to yovidio kat to mRNA Ba eivat:
mRNA : 5' AUG - AAA - UGA - GCU - GUU - AGU - AUG - UCA 3'
KwOIKN: 5' ATG - AAA-TGA - GCT - GTT - AGT -ATG-TCA 3
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pn kwdikn: 3" TAC-TTT - ACT - CGA - CAA-TCA-TAC-ACT 5
Mapatnpoupe nwg oxnpatiotnke Npdwpo Kwdikévio ANENG Kal n npwteivn
Ba napapeivel pe 2 pévo apvotéa.

Apa Ba ennpeaotei onwodnnote n AeltoupytlkdTNTd TNG.

y) Mpékertar yia autdpateg petardelc N petadAdel  Adyw
petaAAagoyovwy napaydéviwv nou cuppaivouv katd tnv pecdeaAcn, otnv
diapkela avtypagng tou DNA. (BAéne oxoAikd BiBAio: ogA. 96)

EmpéAeia: MepoAupdrou Avbpovikn

6° AIATQNIZMA NMPOXOMOIOXHX
ENAEIKTIKEX ANNANTHZEIZ
||

1-a
2>y
35i—-y ii—06
4->y
5-a

©EMA 2° “
1.

a. O B kAwvog avtiypdpetal ouvexaws.
ArtioAdynon: BAéne oxoAikd PBiBAio oeA. 34: «O1 DNA noAupepdoeg ...
aoUVEXNG oTNV GAANS.

B. Mpwtapxikd tpnpa RNA: 5° ACCCUGAUUC 3
ArtioAdynon: BAéne oxoAké BiBAio ogA. 32: «Ta kUpla eviupa ... Npwtapxika
TUApaTa.
2.
1. a,v
2. a,B,v,6

3. q,B%Y, 0
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a,y, &

Y

a, B, vy, 6 kat pikpn nogdtnta B°
a By 6

a By 6

a, B, vy, 6 kat pikpn noodtnta B°

o ® N o U A

10. a,y
3.524-2- 3]

4, BAéne oxoAlké BipAio B Aukeiou, oeA. 61 «O pdAog tou nupnva ...
neploplopevn didpkela {wng. »

©EMA 3° “

A. Apa n k6pn eivar opdluyn ota unoAewndpeva naboAoyika yovidia kat
ndoxet. AnAadn €xel kAnpovopnoel éva unoAsinépevo naBoAoyikd yovidio
and tov kABe yovéa.

Av ta yovidla ntav autoowpikd, o natépag¢ Ba ntav opdluyog ota
unoAewndpeva kat Ba eixe petapipdaoel €va unoAendpevo yovidlo oto yio tou.

‘Opwg otov yio dev avixveltnke unoAsindpevo naboAoyikd yovidlo, apa ta
yovidia eivat puAoouvoderta.

XA : puAooUvdeto enikpatég yovidlo puotoAoyIké
X% : puAoaUvdeTo unoAetndpevo yovidio naBoAoyikd

li: XOW ndoxe, lo: XA X @ualoAoyIko,
llh: XA W yi0G @uotoAoyikdg, llo: X¢ X kdpn ndoxeL
ArtioAéynon: 10¢ vopog Mendel, 3 kavoveg @. K.

B. BAéne oxoAko BiBAio: ogA. 83.

r.
a) BAéne oxoAikd BipAio: ogA. 61.

B) BA¢ne oxoAiko BiAio: oeA. 81.
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Y) BAéne oxoAkd BiBAio Mevikng Matdeiag: oeA. 104-105.
A. BAéne oxoAkd BiPAio : ogA. 122

©EMA 4° “
A

a)
np6dpopo mMRNA:

E0WVIO

5" GACCGG - AUG - CUU - A (AGGUAUC)GC - GAU - CAU-UAG -CGCA 3°

1o e€wvio 20 e&§wvio

wpigo mMRNA (oto noAUcwpa):
5’ GACCGG-AUG-CUU-AGC-GAU-CAU-UAG-CGCA 3°

B) cDNA BiBA1o6rkn.
AitioAéynon: O 2°¢ optopdg yovidlwpatikng BiALoBnkng kat o oplopdg cDNA
BiBAL0BAKNG.

Y)

[ovidio( xwpi¢ eowvia)
Kwé: 5" GACCGG-ATG-CTT-AGC-GAT-CAT-TAG-GGCA 37

Mn Kwb: 3’ CTGGCC-TAC-GAA-TCG-CTA-GTA-ATC-GCGT 5°
AitioAéynon: Kataokeun cDNA BiAtoBnkng.

0) ZiwnnAn petdAAa&n - kapia aAAayn otn dopn npwteivng

2tnv QUOLoAOYIKN KWwOIKN To KwbIkOvio ogpivng ntav 5 °AGC3° (dpa oto
mRNA 5°AGC3 ") kat otnv petaAdaypévn kwdikn 5 °AGT3 " (dpa oto mRNA
5'AGU3’) . Ta kwbikévia 5 AGC3 " kat 5°AGU3’ eival cuvwvupa.

€)
= Katd tnv avuypan (Heodpaon).
= Autdpateg n Adyw petarAafoydvwv napaydviwy (ovopaotika).

B. 1) 25, 2) 50, 3) 25, 4) 25, 5) 50

EmupéAcia: MepoAupdrou Avdpovikn
7° AIATQNIXMA NMPOXOMOIOQXHL
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ENAEIKTIKEX ANTANTHXEIX

©EMA 1° “

1->p
2-a
306
4-a
5-y

©EMA 2° “

1. BAéne oxoAwkd BiBAio oeA.61: O popéag kAwvonoinong eival éva péplo
DNA n.x. nAaopiéio n DNA @dywv, to onoio pnopel va autodinAacidletal
ave€dptnta péoa o’ éva kuttapo Eeviotn 6nwg éva Paktnplo. Kat oeA.62,
63: «H aAAnAouxia ...... xwpi¢ va npooAdBouv DNA tou opyaviopou.»

2. BAéne oxoAk6 BiPAio ogA. 74: «Otav o MévteA dlaotalpwoe .... eival ta
yovidla.» kat ogA. 75: «O tpénog pe tov onoio ..... aAAnAdpopPwv yovidiwv.»

3. Toviblakég petaAdaels (paivuAketovoupia), SOHIKEG XPWHOOWHIKEG
avwpaAieg n.x. EAAewpn (oUvbpopo cri du chat), aplBPNTIKEG XPWHOOWUIKES
avwpaAieg n.x. tplowpieg (tplowpia 21, tplowpia 13, tplowpia 18).

4. BA¢éne oxoAkd PBiPAio oeA.137, 138 «To Pakthpio Agrobacterium
tumefaciens ..... véeg 16160tnteg oToUG anoydvoug TouG.»

5. BAéne oxoAikd PBiPAio oeA.142, 143 (Metdpaon 1) kat oeA. 144:
«Tautéxpova OPWG ..... MoU Pnopei va napaydayeL.»

©EMA 3° “

A. BAéne oxoAiké BiBAio oeA. 81: «To pooxopnileAo eivar 1daviko ...
HOVOYOVIOIaKEG A0BEVELEG».

B.

-noAAanAd aAAnAdpop@a yovidia: Eav otov nAnBuopd undpxouv tpia N
neploodtepa aAAnAdpopga yovidia yia pia yeveukn Béon, ta yovidia
ovopddovtal noAAanAd aAAnAdpop@a.

-ateAwg enikpatn yovidia: Ta yovidia nou av BpeBolv oe etepdluyn
katdaotaon ek@pdlouv gpalvotuno evOIAPECSO o€ 0XEoN PE TOV PAlvOTuUmno Twv
op6luywv atdpwv.
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-ouvenikpatn yovidia: Ta yovidla ta onoia ota etepdluya Atopa
ekppddlovtal kal ta dUo otov Paivétuno.

-Bvnolyéva vyovidia: Ta yovidia nou ek@pdalovtal vwpic katd tnv
euBpuoyéveon, ouvnBwe npiv tnv 8" fdopdda tng kKUnong kat odnyoulv oe
dlakonn tng avdntuéng tou epPpuou (teppatiopds TNG KUNONG)

-puAooUvbeta yovidia: Ta yovidia nou Bpiokovtal oto X xpwpdowpa kat dev
éxouv aAAnAdpoppa oto W.

. BAéne oxoAkd PBipAio: o0eA.65: «H péBodog aAuoldbwrtng ... ano
anoAlBwpatar.

OEMA 4° “
1.

To pépio DNA npoépxetal and nupnva , apa eival ypappiké kat dikAwvo.
Epdboov Eekivd kal teAelwvel Pe VOUKAEOOWHA, ol evOldpeoeg neploxég Ba
elval katd pia Atyotepeg and tov aplBpud twv voukAcoowpdtwy. Av v Ta
voukAgoowpata tote (v-1) 0 aplBpdg Twv eVOIAPECWVY NEPLOXWV.

K&be voukAedowpa anoteAeitat and 146 {P. tuAypéva ylpw and €va
OKTAMEPEG LOTOVWV.

To pépio DNA Ba €xel pnkog 39.892:2=19.946 .
Apa Ba oxvet: v.1463 + (v-1).54B = 19.946 {p.
TeAkda v=100 voukAeoowpata kat 8 x 100 = 8.000 1otdveg

2. BAéne oxoAkd BiBAlo oeA. 22: «To yevetikd UAIKOS ......To avacuvouaopévou
DNA.»

3. To popto tou DNA eival dikAwvo, dpa 1oxUel n cupnAnpwpatikdtnta Twv
Bdoewv (tnv avapépoupe avaAutikd and tn oeAida 20 tou oxoAlkou).
Eotw A, T, C, G o1 Bdoelg tng piag aAuoidag to DNA kat A*, T, C', G’ ol
Bdoelg tng 2™ aAuoidag. Tote Adyw cupnAnpwpatikdTNTag IOXUEL

A=T’

T=A"

C=G’

G=C"
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Xtn deltepn aAuoida Ba oxve: A+ C°/ T +G "= T+G/A+C =4/3

2to pépto DNA Ba 1oxtet AoA + CoA / ToA + GoA = 1 (yiati ot oAkég adeviveg
Tou popiou Ba eival (oeg pe TG oAIkéG Bupiveg Kal ot 0AlkéG Kutoaiveg Ba
elval {oeg pe tg oAIkéG youaviveg, e€altiag tng cUPNANPWHATIKOTNTAG TWV
Bdoewv.)

EmpéAeia: MepoAupdrou Avbpovikn

8° AIATQNIZMA NMPOXOMOIOXHX
ENAEIKTIKEX ANMANTHZEIZ
||

1->6
206
3oy
4->qa
5-p

©EMA 2° “

1. A XZwotd
B. Adbog¢
I Zwotd
A. \dBog
E. Zwoté
Xt \dbog
Z. Ywotd
H. Zwotd
©. \dBog
l. AdBog¢

2. BA¢ne oxoAko BipAio ogA. 81 «noAAanAd aAAnAdpoppa yovidiax.

3. BA¢ne oxoAkd BiBAio B Aukeiou ogA. 142 «[Mpdpaon I».

[255]



©ETIKO

©EMA 3° “

. Na oupnAnpwoete tov napakdtw nivaka nou agopd avbpwniva

KUttapa.
Zebyn
Mépia DNA Xpwpoowpata adeApwv

xpwpatidwyv

G1 46 46 -

G2 92 46 46

Metdpaon 92 46 46

pitwong

Avagpaon 9 9 i

pitwong

Mpépaon| 92 46 46

Metdapaon | 92 46 46

Avaopaon | 92 46 46

Mpégaon Il 46 23 23

Metdgaon Il 46 23 23

Avapaon Il 46 46 -

2. A) BAéne oxoAiko BiAio oeA.65 : «H péBodog .....andé anoAlBwpata.»

B) Xtnv péBodo PCR npaypatonoteital anodidta&n kar aneAeuBepwvovtal
ol 6Uo pntpikoi KAwvoL XTnv ouvéxela KABe KAwvOG Xpnolponoleital wg
kaAount yia tnv dnploupyia véwv kKAwvwyv. H avtiypagn yivetal pe ouvexn
Tpéno kat &ekwva anévavtl and 1o 3°dkpo tou KABe nmaAiol kAwvou.
Xpnotponotouvtal £Tolpa NPWTAPXIKA TUNpata cupgnAnpwpatikd oto 3 “dkpo
TWV UNTPIKWYV aAucidwv.
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Apa yia tov kKAwvo: 5 ' TTACGCAATGCTGACCGGAT3” Ba xpnoiponolnBei to
npwtapxiké tunpa 5°AUCCG3°
Kat yia tov kAwvo : 3"'AATGCGTTACGACTGGCCTAS “Ba xpnaotponoinBei to
npwtapxiké tunpa 5 UUACG3’

3. BAéne oxoAkd BipAio B Aukeiou, oeA. 82: « Ta évlupa yevikd
KAtaAUouy ... yld TOV OXNUATIOPO TwV Npoidviwy.»

©OEMA 4° “

A. An6 toug yoveig 1T kal 12 nou eivar uyleig kat Tov yié toug 113 nou eival
aoBevng kataAaBaivoupe Nwg to yovidlo tng aoBbeévelag eival undAeindpevo
ylati av kat unnpxe otoug yoveig dev pndpeoe va ekPpaoctel.

Ané tov nivaka kat to dtopo 113 nou ndoxet kataAafaivoupe nwg to
naBoAoyiko yovidio dev kéBetar and tnv EcoRI kat diatnpel to apxikd tou
pnkog (4004B) .And ta @uoloAoyikd dropa kal Ta otoixeia tou nivaka
napatnpoUpe NwG To (PUOLOAOYIKO yovidlo kéBetatl oe pia Béon and tnv
EcoRlI kat npokuntouv duo tunpata 300 kat 100 B avtiotoixa.

Av 1o yoviblo aoBévelag ntav autoowpikd unoAeindpevo to dropo 113 Ba
Atav opoduyo ota autoowpikd unoAewnépeva yovidia kat Ba eixe
kAnpovopnoel éva an’ tov kdBe yovéa. Autd dpwg eival dtono yiati an’ tov
nivaka &lanotwvoupe nwg o yovéag 12 bev diaBétel 1o unoAeindpevo
yovidlo (pépel poOvo TO €MIKPATEG (PUOLOAOYIKO MOU €xel Komel an’ tnv
nepLopLoTikn evOovoukAedan) .

Apa 1o yovidlo Tng aobévelag eival puAooUvdeto unoAeindpevo.

‘Eotw XA 1o puAoolvéeto enikpatég yovidlo nou ekPppdadel Tov pUCIOAOYIKG
gaivétuno kat X to puAoouvdeto unoAeindpevo yovidlo tng aobévelag.

B. 17: XAX®, 12XAW, 111: XAW, 112: XAXS, 113: XOW, 114: XAXA

P: XAXax XAW

v XA Xax XA W

F1: XAXA, XAXa, XAW  Xoy

®.A.: 2 BnAukda QuotoAoyikd, 1apoevikd pualoAoyikd, 1 apoevikd aobevég

Apa undpxel 25% niBavoétnta va andéktnoouv eNOPeVo Yo acBevn
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ArtioAdynon: - 1°¢ vépog Mendel, - 3 kavoveG @UAooUVEETNG
kKAnpovopikétntag , - kaBe kUnon eival ave€dptnto yeyovos ......(avaAutikd)

I. H EcoRI 6pd pévo oto guatoAoyikd yovidlo, oe pia B€on avayvwplong kat
1o Slaond oe duo tunpata. Aev dpa oto naboAoyikoé yovidlo.

A. O avixveutng 5’CCUAUG 3" Ba npookoAAnBel avuinapdAAnAa kal
oupnAnpwpatikd otnv neploxn 3 GGATACS * tou yovidiou, nou gaivetal pe
évtova okoUpa ypdppata oto yovidlo. H neploxn authn anoteAei to eowvlo.

5" AGGTCATGGAATTCCATAGGACGATT 3’
3’ TCCAGTACCTTAAGGTATCCTGCTAA S’

Apa n ndvw aAucida ival kwdikn yiati dtafalovtdg tn and to 5 'npog 1o
3’akpo ouvdavtape 10 Kwokévio ATG nou avuotoixei oto KwdIKdVIo
évapéng 5°AUG3 ‘tou mRNA kal ouvexiovtag to 61dfaocpa pe Brpa
TPINAETAg, NPOOMEPVWVTAG TO E0WVIO, ouvavioUpe aképa 4 kwdikévia
apvo&éwv.

E. Mapatnpolpe nwg oto tunpa tou guotoAoyikoU yovidiou nou divetal
undpxel n Béon avayvwpiong tng EcoRl. Zépovtag nwg to naboAoyikd
yovidlo 6ev kéBetal and tnv neploplotikn evdéovoukAedon kataAapaivoupe
nwg n avukatdotaon Bdong éywve péoa otn Béon avayvwplong Kat
onploupynoe kwdIkOvio ANENG pe anotéAecpa va pnv kwdlkonoleital
nentidlo. Xuykekplpéva avtikataotdbnke to 1° voukAeotidlo tg 2™
TpINAétag ™G (PUOLOAOYIKNG KWOIKAG Kal avti yia voukAeotidlo pe G
tonoBetnBnke voukAeotiblo pe T. Etol SnploupynBbnke npdwpo KwdIKOvio
ANENG kal tautéxpova xdAaoe n B€on avayvwplong tng EcoRl.

>T. Atopo 112 XAX®: 1°6 kikAog PCR 2 XA, 2 X@ / 2°¢ kUkAog PCR 4 XA |, 4 X@
/ 3% kkAo¢ PCR 8 XA , 8 X

Av npoagBéooupe tnv EcoRl Ba npokdyouv (8x2)+8=24 tuhpata DNA.

Atopo 113 X*W : 1°¢ kGkAog PCR 2 X , 2 W / 2°¢ kUkAog PCR 4 X* , 4 W /306
KUkAoG PCR 8 X° , 8 W. H EcoRI 6gv k6Bel ta pépla autd dpa Ba npokuyouv
16 tunpata.

EnpéAeia: Moupikn Mapidéva
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9° AIATQNIZMA NMPOXOMOIOXHX
ENAEIKTIKEX ANTANTHZEIZ
||

A1.6.
A2.B8
A3.6.
A4.y.
AS5. 6.

©EMA 2° “

To prtoxovdplakd DNA otov avBpwno gival KukALkS dikAwvo poplo.

Av X eival o0 aplBpédg Twv «VOUKAEOOWHATWV» TOTE 0 aplBPOG TWV KOPPATIWV
tou DNA nou ouvbéouv duo «voukAeoowpata» ival kat autdg X, ylati to
DNA auto €ival KukAtko péplo.
MNipw and kdBe «voukAedowpar tuAiyetat DNA pnkoug 80 leuywv Baoswv
Kat to evdiapeco tunpa DNA petafl dUo «voukAeoowpdtwv» eival 20
Ceuywv Baoewyv, dpa Ba éxoupe Tnv e€lowon:

80X + 20X = 16.000 = 100X = 16.000 = X = 160
Apa éxoupe 160 «vOUKAEOOWUATAY.
K&be «voukAedowpa» anotedeitat and 4 poépla NPpWIEVWY, ENOUEVWG
OUVOAIKA éXOUpE:

4*160 = 640 npwrteiveg

(H doxnon eivar unoBetikn yiati voukAgoowpata ouvavtoupe pévo oto
nupnviké DNA)

B2. BAéne oxoAiko BiBAio ogA. 97: «Ta epuBpd aipoopaipia ... tng HbF.»

2€ €va owpatiké kuttapo otnv G1 ouvavtoupe 4 yovidla a, 2 yovidia B, 2
yovibla y kat 2 yovidia &. XUvoAo 10 yovidlia nou oxetidovtal pe tnv
napaywyn twv aAucidwy Twv alpgooeaipivwy.

B3. BA¢ne oxoAko BiBAio ogA. 98 «O aAQLOpOS .... pELWPEVN EVEPYOTNTA.»

B4. BAéne oxoAkd BiPAio oeA. 64 «XTOUG AVWTEPOUG EUKAPUWTIKOUS ... OTO
KUTtapo &eviotn.»

©EMA 3° “

M. To pitoxovoplakd avBpwnivo DNA eival KukAtkd dikAwvo.
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H EcoRI to ékoye o€ 6 onpeia. H EcoRI avayvwpiel tnv aAAnAouxia
5°GAATTC3 "(oe 6ikAwvn poppn)

Ye k&Be Béon avayvwplong n EcoRl ondel 2 pwopodleotepikols
deopoug kat 8 6.H. Apa ouvoAikd éonacav 6x2=12 @.6. kal 6x8=48
&.H.

O eAdxiotog apiBpdg nAaopidiwv nou Ba xpetactouyv eival 6. 'OAa ta
Tpnpata Ba pépouv ekatépwbev povokAwva dkpa kat eival katdAAnAa
yla avaocuvéuaopo , aAAd opiopéva nAacpidla Eavayivovral KUKAIkA
xwpi¢ va AdBouv £évo DNA.

Ye k@Be avaouvbuaopévo nAaopidlo dnploupyouvtal 4 ¢.6. and tnv
DNA 6eopdon. Apa Ba oxnpatiotolv 6x4=24 ..

Yta Katwtepa npwtdlwa to pitoxovoplakd DNA eival ypappikéd
dikAwvo. Apa Ba eixe konel oe 5 onpeia. H EcoRIl Ba eixe ondoel
OUVOALKA 5x2=10 @.6. kal 5x8=40 6.H. Ene1dn ta 6Uo akpaia tuhpata
Tou popiou dev Ba eixav ekatépwBev povokAwva dkpa, Ta Tunpata nou
Ba ntav katdAAnAa yia avaocuvbuaopd Ba ntav 4 kat Ba
xpetdlovtouoav TouAdxiotov 4 nAaopidia. Katd tn &npioupyia
avacuvbuaopévwy nAaopidiwv Ba oxnpatidovtav 4x 4=16 @.6.

a. Zupgpwva pe tov 10 N6po tou Mendel ta opdAoya xpwpoowpara,

kaBwg kat ta aAAnAdpop@a yovidla nou Bpiokovtal o’ autd diaxwpilovral
Katd tn peiwon, €tol wote KABe yapetng va xel and €va aAAnAdpop@o, ol
andyovol NPoKUNTouv and Tov Tuxaio ouvouaopo TwV YAHETWY TWV ATOPwWV
nou dlaoctaupwbnkav.

XpHa TPIXOHATOG Q 3

AEUKO 44 43
Kagé 21 22
YUvolo 65 65

Mapatnpoupe 6t n avaAoyia puAou (Q) : (F) = (65) : (65) = 1(Q) : 1(JF) kat
n avaAoyia Aeukd npog ka@e eival 2:1 kat ota dUo PUAa, dpa cupnepaivoupe
nwg n 1d1dtnta autn eAéyxetal and éva (euydpl aUTOOWHIKWY Yovidiwv Kal
undapxel Bvnotydvo unoAeindpevo yovidio diétL éxoupe avaloyia 2:1, kat 6xt
3:1 apa Aeinel to % twv anoyévwv.
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To Bvnolyévo yovidlo dev pnopel va eival to aAAnAdpop@po yovidio nou
eAéyxel To kagé xpwpa (to oupPBoAidw pe A) di6tl ol andyovol autoi eival
otnv avaAoyia 1 kat pe Bdon to 10 vépo tou MévteA eival opdluyol kat Jouv.
Enopévwg to Bvnotydvo yovidlo to @épouv Ta dtopa pe AEUKO xpwpad
TpIXwpatog, ival to aAAnAdépop@o tou A (to ouppoAidw pe a) to onoio ot
etepdluyn katdotaon pe to A divel Aeukd xpwpa Kat 6rnolo topo To PEPEL
o€ op6duyn katdotaon (aa) nebaivel.

To aAAnAdpop@o A ival enikpatég tou a ylati 6notog to epépel dev nebaivel.

B. Alaotaupwon:

lNoveic: Aa ® Aa

lFapétec: A, a /A a

Anéyovol: AA, Ag, Aqg, aa

Movétunot: 1(AA): 2(Aa): 1(aa)

dawvétunot: 1(kape xpwpa TPIXWHAToG): 2(Aeukd xpwpa): 1(nebaivel)

©EMA 4° “

¥’ éva dikAwvo poéplo DNA ot dUo aluoideg tou eival peta&u toug
avunapa?\?\n)\sc, dnAadn to 3’ dkpo NG plag aAuacidag eival anévavt and
10 5’ dkpo NG AAANG.

Katd tn petaypapn n RNA noAupepdon ouvBéter to mRNA
ouvééovtag ta pipovoukAeotidia petall toug e 3’ — 5 puoPodleoTePIKo
deapo.

H petaypapn éxel npooavatoAiopd 5 = 3’ . To pépio RNA nou
ouvtiBetal €ivat oupnAnpwpatiké npo¢ t pia aAucida tou DNA tou
yovidiou. H aAuaida autn eival n petaypagdpevn kat ovopddetal pn KwdIkn.
H oupnAnpwpatikn aAucida tou DNA tou yovidiou ovopddetal KwdIkn.

To RNA eival to kivntd avtiypago tng nAnpogopiag evédg yovidiou.

To mRNA givat avtinapdAAnAo npog tn pn kwdikn aAucida tou DNA.

0 6pog kwdikbdvio dev apopd pévo to MRNA aAAd kal to yovibio and
10 onoio napayetal. O yevetukdg kwdikag eival kwdIkag tpinAétag, dSnAadn
pla tptdda voukAeotibiwy, to Kwdikovio, kwbdikonolei éva apivo&u.

YUPPWVa HE TO YEVETIKO KWOIKA, KwOIKOVIO €vapEng otn KwoIKA
aAucida tou DNA €ival to 5’ATG3’ kat kwdikdvio AnNENg éva and ta 5’TAA3S
5'TGA3’ kat 5’TAG3’.

EAéyxovtag to napandvw pépio DNA, Bpiokw kwdikévio évapéng
5'ATG3 otn ndvw aAucida and Se€1d Npog ta aplotepd, NPoXwP He Phpa
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TpinAétag kal Bpiokw to endpevo kKwdikévio Tng BaAivng. Ta kwbdikdvia yia
Ta enépeva apvo&éa kabwg kal To kwdikévio AnEng ta Bpiokw pévo otnv
aAuociba 1, ondte unoBétw 6t auti eival n kwdikn aAucida tou yovidiou.

Enopévwg:

Mpd6popo MRNA: 5'- AGCCGAUGGUUGGUGGCGGAGAUAGCAUUUC -3

5’ apetdppaotn neploxn: 5'-AGCCG-3’

3’ apetagppaotn neploxn: 5'-CAUUUC-3’

Eowvio: 5’- GGUGG -3’

E€wvio 1% 5'~AGCCGAUGGUU-3’

E€wvio 2° 5'-CGGAGAUAGCAUUUC-3

Kwdbikévio AnEng: 5’ — UAG - 3’

A2. Opipo mRNA: 5°~AGCCGAUGGUUCGGAGAUAGCAUUUC-3’

‘Otav éva yovidlo nou nepléxel ecwvia petaypdeetal, dSnploupyeital to
npo6dpopo MRNA nou nepiéxel kal e€wvia kat ecwvia. To npédpopo MRNA
petatpénetal oe mRNA pe tn dadikaoia tng wpipavong, katd tnv onoia ta
eowvia kKoéBovtat and pikpd pipovoukAeonpwieivikd «owpatidia» Kal
anopakpuvovtal. Ta pipovoukAeonpwieivikd owpatidia anoteAolvtal and
snRNA kal ané npwrteiveg kal Aeitoupyouv wg éviupa: KéBouv ta ecwvia Kal
ouppdantouv ta e€wvia petagl tous. 'Etol oxnpatidetal To «wpipgo» mMRNA.

A3. a. To dikAwvo tpnpa DNA nou Byaivelr ané to mRNA eivat:

Ahuoidal:  3'-CTTTACGATAGAGGCTTGGTAGCCGA-5’
Aluoida 2:  5'-GAAATGCTATCTCCGAACCATCGGCT-3'

B. To mRNA xpnowonoleitat oav kaAounmt yia T oUvBeon pilag
oupnAnpwpartikng aAucidag DNA (cDNA), ouvBeon tou cDNA yivetal ané to
évQupo avtiotpopn petaypa@don. To cDNA otnv ouykekpipévn nepintwon
elval n aAuaida 2.

Mapdyovtar uPpidikd poépio cDNA-mRNA. To mRNA Obiaondtar pe
KatdAAnAeG xnpikéG ouoie¢ n  anodlatdoostal pe Béppavon kal To
pHovékAwva cDNA xpnolpgevouv oav kaAouni yia tn oUvBeon piag
oupnAnpwpatikng aAucidag DNA. To anotéAeopa eivar n dnploupyia
SikAwvwv popiwv DNA pe tn BonBeia tng DNA noAupepdong. H aAucida 1
dnploupyeite ané tnv DNA noAupepdon.

A4.  Av ouykpivoupe tnv aAAnAouxia tou avBpwnou pe tou xiunatdh Ba
doupe Ot dlapepel o€ 2 VOUKAeotTidla. ZUYKEKPIUEVA OTO €0WVIO TO 4°
voukAgotiblo and to 5’ dkpo tou, otov dvBpwno eival G evw otov xipnatdh
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C. Autn n aAAayn eival avtikatdotaon Baong kat tng gaivetal eivat oudétepn
HETAAAQEN yia tn Sev éxel enintwon otn Acitoupyikdtnta tou nentidiou. H
endépevn arayn eival oto 2° kwdikdvio énou and 5’GTT3’ atov avBpwno,
éyive 5’GTG3’ otov xipnatdi, ta duo autd kwdikovia eival cuvwvupa, dpa n
HETAAAaEN xapaktnpidetal olwnnAn.

Av ouykpivoupe tnv aAAnAouxia tou avBpwnou pe tng yatag Ba
doupe 6t dlapépel oe 5 voukAeotidia. Ta 4 and autd sival avtikatdotaon
Bdong, duo and autég ival otnv 3’ apetaPpactn nepLoxn kat pia otnv 5’
apetd@paotn neploxn, autég ol aAAayég ival oudétepeg PeTAAAAEEIS Kal n
Tétaptn elval oto 2° kwdikévio idla pe tou xpnatdn, dpa eival olwnnAn
HeTdAAa&n. ‘Exoupe kal pia npoobnkn (n éAAewpn) voukAeoudiou (T) oto
€0WVIO0 Nou elval oudétepn petdAAagn.

Av ouykpivoupe tTnv aAAnAouxia tou avBpwnou e Tou Kotougplou Ba
doupe 6t dlapépel og 9 voukAeotibla. Ta 7 and autd eival aviikatdotaon
Bdong, duo and autég eival otnv 3’ apetd@paoctn neploxn kat duo otnv 5’
apetd@paotn neploxn, autég ol aAdayeg eival oudétepeg petaAAdelg. AAAN
pia avtikatdotaon eival oto 2° kwdikdvio (dia pe tou xipnatdn, dpa eival
olwnnAn petdAAagn, tg olwnnAn petdAAagn éxoupe kal oto KwOIKOVIO
ARENG, 6nou otov dvBpwno eival 5’TAG3’ kal oto kotoUgl eivat 5’TAA3’. H
teAeutaia avtikatdotaon ival oto 4° kwbdikévio énou otov dvBpwno eival
5’AGA3’ kal kwdikonolel to apivo&u Apylvivn evw oto kotoUgl gival 5’AGC3’
Kal kwoikonolel to apivofu epivn, autn n aAAayn dev éxel enidpaon otn
Agitoupyikétnta tng npwteivng dpa kat autn n petdAAagn eival oudétepn.
‘Exoupe kat dUo npoobnkeg (h EAAewpn) voukAeotidiwy (T&G) oto ecwvio nou
elval oudétepeq peTaAAGEELG.

EmpéAeia: Moupikn Mapidéva

10° AIATQNIZMA NMPOXOMOINQXHX
ENAEIKTIKEZ AITANTHXZEIZ
||

Al. 4
A2.1
A3. 1
A4.2
A5.2
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©EMA 2° “

B1.

STAAN | Movidiwpatiki cDNA

BiBAloOnkn  BiBAoBnkn

1. To 1° eowvio yovidiou piag
lotévng

2. Ynokivnthg tou Yyovidiou 1tng

npoivoouAivng

+ -

3. loviélo snRNA + -

4. To 3° e€wvio tou yovidiou tng RNA . .
noAupepdong

5. 5 apetappactn neploxn Tou . .

yovidiou tng RNA noAupepdong

6. 3’auetdppaoctn neploxn  Tou
yovibiou ™G B-aAucidag tng + -
algoo@alpivng

7. Foviblo rRNA pikpng piBoowHIKAG
unopovadag

8. To 2° &fwvio tou yovidiou tng
npoivoouAivng

9. To yovibio tng B-yaAaktooidbdong
TOU ongpoviou TG Aaktddng

B2. O yeveukog kwdikag xapaktnpidetal oxeddv kaboAikog yiati 6Aol ot
opyaviopoi (pe eAdxioteg e€alpéaelg) Exouv tov (610 yevetkd kwdika. Auto
npaktika onpaiver 6t to mRNA and onotovdnnote opyaviopd pnopel va
HETapPaoTei o€ eKXUAlopata QUTIKWY, {WIKWV A BaKTNplaKwy KUTTApwvV /7
vitro kat va napaydyet tnv 6ia npwteivn. Auth v 1diétnta thv
EKPETAAAEUTNKE N TexvoAoyia tou avacuvbuaopévou DNA otnv cDNA
BBAL0BNKN 6nou pe auth tnv texvikn divouv th duvatdtnta ouvBeong tng
npwteivng, evog ouykekpipévou yovidiou tou 66N, oto KUTTapo-Eevioth.

B3. BA¢ne oxoAko BipAio ogA. 83: «KABe kUnon ..... péoa o€ pla olKOYEVELD.»

B4. OukAnpovopikég aoBeveleg eivat:
= JYUvbpopo Down, o@eidetar otnv Unapén evog  emnAgov
xpwpoowpatog 21. H didyvwon yivetal pe kapudtuno.
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» Tpowpia 13 kat tpiowpia 18, ogeidetar otnv Unap&n evég
ennAéov xpwpoowpatog. H didyvwon yivetal pe kapudtuno.

= YUvbpopo pwvn tng ydtag, EAAenPn TUNPATog oto Pikpd Bpaxiova
ToU xpwpoowpatog¢ 5. H didyvwon yivetal pe kapudtuno.
EmnAéov, elval anapaitntn n Xpwon twv XPWHOOWHATWY HE
TEXVIKEG Nou dnpioupyouv {wveg ((wveg Giemsa) 0to Xxpwpdowpa
nou pag evdlagépel. TEAOG, OuyKpivoupe TO XpwpoOowHa HE
(QUOLOAOYIKO Nou BAPTNKE PE TIG (B1EG XPWOTIKEG.

= dawvulketovoupia (PKU), ogeidetal otnv éAAewpn ev{Upou nou
petatpénel to apivo&U patvudaAavivn oe tupoaoivn pe anotéAeopa
N ouoowpeuon PatvudaAdavivng. Mapepnodiletal n PpuoloAoyikn
avantuén kat n Aeltoupyia Twv KUTTAPWV TOU €YKEPAAOU HE
ouvénela tn Olavontikn kaBuotépnon. H Sidyvwon yivetal pe
éAeyxo DNA yia tnv Unap&n tou petaAAaypévou yovidiou (pHoplakn
oldyvwon).

©EMA 3° “

2Ta EUKAPUWTIKA KUttapa KaBe yovidlo €xel To 61kd TOou unoKlvNTA
Kal petaypagetar autévopa, n RNA noAupepdon npocdévetal otov
UnoKIVNTA pE T BonBela petaypaPikwy Napayoviwy. LToug NoAUKUTTApouG
EUKOPUWTIKOUG Opyaviopoug ol petaypagikoi napdyovteg napouotalouv
Tepdotia nolkiAia katr KABe Kuttapikodg TUnog neplexel dla@opetiké €idn
HETaypa@ikwy napayéviwv. AlaQopeTtikdg ouvOUAOHOG HETAYPAPIKWY
napayovtwyv pubpidel Tn petaypagpn kdbe yovidiou. Mévo 6tav o owotdg
ouvbuaopog Twv HeETaypaPlkwy napayéviwv npoodebei otov unokivntn
evog yovidiou, apxidet n RNA noAupepdon tn petaypagn evég yovidiou.
O ouvbuaopds twy peTaypagikwy napayoviwyv nou anattovvial yia tn
petaypapn tou yovidiou | Bpioketal ota naykpeatikd kuttapa, apa To
yovidlo autd ival tng npoivoouAivng.
O ouvbuaopds twv petaypagikwy napayéviwv nou anartodvial yia t
petaypagn tou yovidiou Il Bpioketal ota npddpopa epubBpokitrapa, dpa 1o
yovidlo auto ival tng B noAunetidikng aAucidag tng alpoo@atpivng A.
O ouvbuaopdg twy peTaypagikwy napayoéviwyv nou anartovvial yia tn
petaypaen tou yovidiou Il Bpioketal kat otoug duo kuttapikoug tunoug, yr
auté Ba avagépetal oe €va yovidlo nou ekppddletal kal ota duo kuttapa
onw¢ autd g 1otévng.
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2. a. Av n aobBévela nou deixvel o yeveaAoyikd dévtpo ntav enikpatng,
161 KABe aoBevng andyovog €xel TouAdxiotov éva yovéa acBevh. XIto
napandvw &évipo autd dev 1oxuel, d1dtL to dtopo i nou ndoxel éxel Kal
Toug dUo yoveig tou (11 & 1) uyieig, dpa n acBévela eival unoAsndpevn.

Av n aoBévela ntav unoAeinépevn UAOCUVEETN, TOTE pia pntépa nou NAoXel
Ba eixe 6Aoug Toug apoevikoUg andyovoug NG va epgavidouv tnv acbévela,
ylati pévo anéd autn Ba énaipvav to xpwpoéowpa X9, autd Opws Sev 1OXUEL,
d16tL n pntépa llls nou eival acBevng €xel évav uyin yio (IV2). Zuvenwg n
aobévela nou unodelkviel to O&€VIPO KANPOVOETAl HPE QAUTOOWHIKO
UNOAEINOPEVO TPOMO.

B.

A: puaoloAoyikd yovidio.

a: yovidlo uneuBuvo yia tnv acBévela.

l1: Aa

l: Aa

ll: aa

l2: Aa

ll3: aa

ll: AA 1 Aa

lll2: aa

lll3: aa

lll4: Aa

IV1: Aa

IV2: Aa

IV3: aa

Y. Vi @ IV2: Aa ® Aa

Mlap:A,a/A,a

Anéyovol: AA, Aa, Aa, aa

H niBavétnta to dropo Vi va gival puotoAoyiké gival 3% kat n nBavétnta va

elval kopitol gival 2. Apa n niBavdtnta va eival kat ta duo eivat:
3% * 2 = 3/8 (37,5%)

6. H niBavétnta kat ot dUo ouluyol va ival popeig tng idlag acBévelag nou
KAnpovopeital pe autoowpikd unoAenépevo tpono eival noAU pikpn.
Au&dvetal dpwe o nepintwon nou ot dUo ouduyol eival otevoi OUYYEVEIG,
onwg £adéApla otnv ouykekplpévn nepintwon. Autd oupPaivel, enedn ta
dtopa pe KowvoUg npoyovoug eivar niBavétepo va €xouv ta (bia
unoAewndpeva aAAnAdpoppa oe oxéon PE ATopa PN OUYYEVIKA
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©OEMA 4° “

H ndvw aAucida eivar kwbikn yiati 6wafdlovidg tnv 5 npog
3 ouvavmupe 10 KwdIkOvio ATG nou avuotoixel oto kwdikdvio Evapéng
5°AUG3 " tou mRNA kat ouvexidovtag to didPacpa pe Prpa tpinAétag (agou
elpaote o€ Paktnpiakd DNA kat 6ev undpxouv £0wvia) CUVavioUpe akopa
5 kwdikdvia apvofEwy Kal otn ouvexela To Kwdikdvio TAA Nou avtioToIxel
otokwbIkovio AnEng 5 'UAA3 " tou mRNA.

A2. Metd thv avaotpo@n to yovidlo €xeL pop®n
5 TAATGGATATTTAACTTGCATAATC3”
3'ATTACCTATAAATTGAACGTATTAGS

mRNA: 5 "UAAUGGAUAUUUAACUUGCAUAAUC3'

Abyw NG avaotpopng Onpoupyeital npdwpo Kwdikdvio ANENg kat
napayetal tpinentidlo oto onoio pévo ta 2 npwta apivo&éa tautidovral pe
1a 2 npwta apivo&éa TG PUoloAoyikng aAuaidag

A3. H avaotpo@n avikel otig SOHIKEG XPWHOOWHIKEG avwpaAieg. ZeA. 101
0X0ALkoU BiBAiou : «Ot SOPIKEG XPWHOOWHIKES ....... Zwveg Giemsa.»

A4.

1" nepintwon: yovétunog atépou 1991~

Fapéteg : 199, 1—

Apa napdyel Toug PLooug yapéteg puotoAoyikoug e dUo yovidla a kal toug
AAAoug pLooUg YapeTeg xwpig kavéva yovidlo a

2" nepintwon: yovotunog atépou 191¢

lapéteg : 19, 1@

Apa 6Aol ol yapeteg Ba eival pn guotoAoyikoi kat Ba nepiéxouv 1 yovidio a

A5. BAéne oxoAlké BipAio oeA 105 : «Xapaktnplotikd napddetypa ...
emdlopBwtkd éviupa.»

EmpéAcia: MepoAupdrou Avdpovikn
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ANAMNTY=H E®APMOI'ON ZE

1° AIATQNIZMA MNMPOXOMOINZHZ

o1+ ]|

Al.

i)

Vi)

A2.

i)

Al6]
Al7]
A3]
Al9]
A[3]

ENAEIKTIKEZ ANANTHZEIZ

[268]

©ETIKO



©ETIKO

i) MNaiand 1 pexpt 5
AvupetdBeoe AfiA[11-i]
TéAog_gnavaAnyng

A3.
i)AN BAOMOZX > MO TOTE

FPAWE "ToAU KaAd'

AAANIQX_AN MO - BAOMOZX <=2 TOTE
PAWE 'KaAd'

ANNIQXY
PAWE 'Métpia’

TEAOZ_AN

ii)
AN TMHMA=T1' KAl BAGMOZX > 15 TOTE
PAWE EMONYMO
TEAOX_AN

iif)
AN AMNMANTHZH<>'N' KAl ATTANTHXH<>'v' KAl ATTANTHXZH <>'0O'
& KAI ATTANTHXH <>'0o' TOTE
MPAWE 'AdBoc andvtnon'
TEAOXZ_AN

iv)
AN X<0'H HM(X)=0 TOTE
PAWE 'AdBog dedopévo'
ANNIQL
Y<(X"2+5%X+1) / (T_P(X)*HM(X))
PAVE Y
TEAOZ_AN
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A4.
Ma x and 3 péxpl 19 pe_Pnpa
May and 19 pexpl x pe_Pnpa-2
Av M[yl< M[y-2] téte
AvupetdBeoe Mly],Mly-2]
TéAoc_av
TéAog_gnavaAnyng
TéAog_gnavaAnyng

©EMA 2° “
B1.

Oa gp@aviotouyv ol tpeg 5,4,7,9,9,16,11,25,13,36.

B2.
i)i<99
‘0Ooo i >=1 enavéAaPe
X<in2
Epgpavioe x
l<i1-2
TéAog_enavaAnyng

ii)
i<99
Apxn_gnavaAnyng
X«i"2
Eppdvioex
li-2
Méxpig_odtou i<1
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Lo s |

NMPOrPAMMA GEMA_3
METABAHTEXZ
XAPAKTHPEZXZ: min_ov1, ov, min_ov2
MNMPAFMATIKEZ: xwp, ey, min1, min2, nooooto
AKEPAIEX: nA_6Awv, nA_10
APXH
nA_O0Awv < 0O
nA_10 <0
xwp < 1000
AIABAXE pey
min1 < 1001
min_ovl « "'
0X0 pey<= xwp EMANANABE
AIABALE ov
'PAWE 'Enttpent anoBnkeuon'
XWP < Xwp — HEY
nA_OAwv < nA_OAwv + 1
AN pey> 10 TOTE
nA_10 < nA_10 + 1
TEANOZ_AN
AN pey<min1 TOTE
min2 < minl
min_ov2 < min_ov]
min1 « pey
min_ov1 < ov
ANAIQZ_AN pey<min2 TOTE
min2 < pey
min_ov2 ¢« ov
TEANOZ_AN
AIABAYE pey
TEANOXZ_ENANAANHWHX
nocootd < nA_10 / nA_6Awv * 100
PAWE nooootd, '%'
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MPAWE min_ov1, min_ov2
TEAOZ_IMNMPOIrPAMMATOX

||

NMPOrPAMMA OEMA_4
METABAHTEX
MPArMATIKEZ: kotv,EpB[8],0p[5],EpB_op,kotv_9§[5,8],MO
AKEPAIEZ: i,j,6po@og,olap
NOTIKEZ: BpéBnke
APXH
AIABALE kolv
A 1AMO 1 MEXPI 8
AIABAXE EpBli]
TEAOXZ_ENANAAHWHXZ
Op[1] « kowv * 5/100
Op[2] « kowv * 15/100
Op[3] « kowv * 20/100
Op[4] « kowv * 25/100
Op[5] « kowv * 35/100
Epup_op < 0O
A iAMNO 1 MEXPI 8
EpB_op « Epp_op + EpP[i]
TEAOXZ_ENANAAHWHXZ
A i ANO 1 MEXPI 5
A jAIMO 1 MEXPI 8
kotv_d[i,j] « Epp[jl / Eup_op * Opli]
TEAOXZ_ENANAAHWHX
TEAOX_ENANAAHWHX
MO < kolv / 40
o6po@og < 0
diap < 0
Bpébnke « WEYAHX
Rl
020 i<= 5 KAI BpéBbnke = WEYAHX EMANAAABE
j<8
0X0 j>= 1 KAI BpéBnke = WEYAHZ EMANAAABE
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AN kowv_9[i,j]> MO TOTE
Bpebnke < AAHOHX
6poPog « i
oap « j
ANNIQY
jej-
TEAOZ_AN
TEAOZ_ENANAAHWHX
i «<i+1
TEAOZ_ENANAAHWHX
'PAWE 6pogog,biap
TEAOZ_MNMPOIrPAMMATOXZ

©ETIKO

EmpéAeia: OikovopdénouAog Znipog
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2° AIArQONIZMA NMPOZOMOINZHZ

ENAEIKTIKEZ ANTANTHZEIZ

©EMA 1° “
Al.

A2.

A3.

i) A
1 0O|lO0|0]|O
0}2|0|0]O0
O|0|3|0]|O0
Oo|0]0|2]|0
OO0 | O |01

ii) Oa eppaviotel n tpn 9.

AAy6p1Bpog Ocpa_14
Aedopéva //A//
K<4
Maiand 1 péxpt 4
A3
Ma jand 1 péxpl 3
BIi,jl<A[K,A]
AeA-1
TéAog_gnavaAnyng
K< K-1
TeAog_gnavaAnyng
AnoteA¢opata //B//
TeéAog Oépa_14

1) K
2) >
3)i
4)Nk] n 4)M[e]
5)M[6] n 5) N[k]
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A4.

i)Epgavidovtal ot tpég 5,-2,5,100.

i)
NMPOIrPAMMA Aok
METABAHTEX
AKEPAIEX: AB
APXH
A<5
Be-2
PAVE AB
B«<ZX(B)
PAVYE AB
TEANOXZ_TMNMPOIrPAMMATOXL

LYNAPTHZH X(B): AKEPAIA
METABAHTEX

AKEPAIEL: B
APXH

2<100
TEAOX_YXYNAPTHZIHX

©ETIKO

Inpefwon: H ouvdptnon ~ anAd eniotpépel oto kUplo npdypappa tnv Tiun
100. Apa, dev xpetdletal va ndpel tnv TN Kapiag petaBAntng and to kuplo
npoypappa NPokelpévou va to kavel autd. Opwg, epei npénel va ypdyoupe
pla napdpetpo péoa oug napevBéoelg tng ouvdptnong, 6161 T0 oxoAIkd
BBAlo opicel 6Tl pia dradikaoia pnopel va pnv éxel kapia napapetpo, aAAd
dev opidel To {610 yla TIG oUVAPTAOELG.
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o ]|
B1.

i)MTPOr'PAMMA YnoAoytopot
METABAHTEL
MPArTMATIKEZL: a,B,y,6
APXH
AIABALE o,
KAAEZE Mpa&n_2(a,B,0)
y<a+d
FPAWE vy
TEAOZ_MPOrPAMMATOZ

AIAAIKAZIA Tpa&n_2(x,y,8)
METABAHTEX
MPATMATIKEL: x,y,6
APXH
AN x >= y TOTE
dex-y
ANNIQY
dex+y
TEAOXZ_AN
TEAOXZ_AIAAIKAXIAL

ii)
MPOIPAMMA YnoAoylopol
METABAHTEZ
MPArMATIKEX: a,B,y,6
APXH
AIABAYE a,
AN o>=B TOTE
6<a-p
ANNIQY
6<a+P
TEAOXZ_AN
y<a+b
FPAVE vy
TEAOXZ_MNPOIrPAMMATOZ
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B2.

iii)
1)©a epgaviotei n tpn 15.
2)Oa gppaviotel n tpn 5.
3)Oa epaviotel nupn 11.

a) 12,17, 22
B) 12, 5,8

oz ||

AAy6p1Bpog OEMA_3
Aedopéva //X//
Maiand 1 péxpt 100

Mi] « -1

TéAog_enavaAnyng
nA_tpon < O

n\ <0
Apxn_gnavaAnyng

AldBaoce ov
BpéBnke « Weudng
Béon < O
i1
‘000 i<= 100 kat Bpédnke = Weudng enavdiafe
Av ov = X[i] téte
Bpébnke « AANBNG
Beon « i
aAALg
iei+]
TéAog_av
TéAog_gnavaAnyng
Av BpéBnke = Weudng tote
Epgdvioe "Ayvwoto”
aAALg
AdBaoce npoo@
Av N[Béon] <> -1 to1e

Epgpavioe "TPOMOMOIHZH NMPOX®OPAL"

nA_tpon < nA_tpon + 1
aAALG

nA < nA + 1
TéAoc_av
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M[Béon] < npoo@
TéAog_av
Méxpig_otounA = 100
nA_ 0«0
S«<0
Maiané 1 péxpt 100
S « S+ i
Av[i] = 0 téte
nA_O < nA O +1
TéAog_av
TéAog_gnavaAnyng
Eppdvioe S,nA_O,nA_tpon
TéAoc OEMA_3

oema 4 ||

NMPOrPAMMA GEMA_4
METABAHTEX
AKEPAIEL:

©ETIKO

S_AabBwv_ano®,S_Aabwv_Any,S_npoon,notdtnta,nA_Aabwv_anog

AKEPAIEL:

nA_AaBwv_Any,nA_npoon,i,METAAOZH[31],AHWH[31],nA_AaBwv

AKEPAIEZ: nA_O,nA_1

MPATMATIKELZ: AAOGHANO®[10],AAOHAHW[10]

APXH
S_AaBwv_ano@<«0
S_AaBwv_Any<«0
S_npoon<«0

A notgtnta AMO 1 MEXPI 10

nA_AaBwv_ano@<«0
nA_AaBwv_Anp<«0
nA_npoon<«0
APXH_ENANAAHWHX

nA_npoon<« nA_npoon + 1
FA i AMNO 1 MEXPI 31
AIABAYE METAAOZH[i],AHWHII]
TEAOX_ENANAAHWHXL

nA_AaBwv<0

IA i AMO 1 MEXPI 31
AN METAAOZXH][i] <> AHWH[i] TOTE



©ETIKO

nA_AaBov<nA_AabBwv + 1
TEAOX_AN
TEAOX_ENANAAHWHX
AN nA_AaBwv> 0 TOTE
NA_AaBwv_Anp<nA_AaBwv_Any + 1
AN nA_AaBwv>= 16 TOTE
nA_AaBwv_ano@<«nA_AabBwv_anog + 1
TEAOX_AN
nA_0<0
nA_1<0
A i A0 1 MEXPI 31
AN AHWH][i] = 0 TOTE
nA_O<nA_O + 1
AANIQXY
mA_1<nA 1 +1
TEAOX_AN
TEAOX_ENANAAHWHZ
ANPnA_O>nA_1 TOTE
A i A0 1 MEXPI 31
AHWH]Ji]«<0
TEAOX_ENANAAHWHZ
AANIQX
A i A0 1 MEXPI 31
AHWH]Ii]«1
TEAOX_EMNANAAHWHZ
TEAOX_AN
TEAOX_AN
MEXPIZ_OTOY nA_npoon = 100000°'H nA_AaBwv_anop = 100
NAGHAMO®[nototnta] < nA_AabBwv_anog / nA_npoon=* 100
NAGHAHW[not6tnta] < nA_AaBwv_Any / nA_npoon* 100
S_AabBwv_ano@<«S_Aabwv_ano + nA_AaBwv_anogp
S_AaBwv_Any<S_AaBwv_Any + nA_AaBwv_Any
S_npoon<«S_npoon + nA_npoan
TEAOX_ENANAAHWHX
MPAYE S_AaBwv_anop / S_npoon* 100
MPAYE S_AaBwv_Any / S_npoon* 100
TEAOX_MNMPOrPAMMATOXZ

EmpéAeia: OikovopdénouAog Znupog
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3° AIArQONIZMA NMPOXZOMOINZHZ

ENAEIKTIKEX AITANTHZEIX

©EMA 1° “

) Oa ektunwOei n tpn 75.

2) A

(11 ]2]4)]

3)B

©ETIKO

1w | o] 7] 4] -3]o0]14]

| 2 [ 3 |

4) q) imod2<0

B) Alilmod2<>0
y) Ali]>=10 «xon Ali]<=99
6) 1>=10 ko i<=99

ot) Ali]< 20
€) Ali]<0
5 a)l

7 6 5
9 8 7
11 10 9

BN
5 11 | 24
-1 0 2
1 1]
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6)
a)

Ma <petpntng> and <apxikn Tpn> pEXpL <teAkn Tpn> pe_Phpa <Phpa>
<opdada evioAwv>

TéAog_enavaAnyng

B) AoBévtwv twv otoixeiwv ai, Ay, ..., an N tagvépnon ouviotatar otn

petdBeon tng Bong twv otoixelwv wote va tonoBetnBouv o€ pia veéa ogpd

Qk1, Qk2, ....., Qkn €T0L WOTE 60B€iong plag ouvaptnong diataéng f va toxveL:

f(ax)=f(aw)s....sf(awn) - Ta&vépnon katd av§ouoa ta&n peyéBoug.

f(ak)=f(ak)=....2f(akn) — Ta&wvépnon katd ¢pBivouoa téén peyebouc.

©EMA 2° “

1)) A
11 141412 8] 5] 3] 1]

ii) ©a gppaviotel n tpn 23.

2)

nA_AA<O

Maiand 1 péxpt 100
Av M[i]=AAHOHZX tdte

nA_AAN<RNA_AN+1

TéAog_av

TéAog_gnavaAnyng

Maiand 1 péxpt nA_AA
M[il«<AAHOHXZ

TéAog_gnavaAnyng

Ma i andé nA_AA+T péxpt 100
Mlil«<WEYAHX

TéAog_gnavaAnyng
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3)

AAy6p1Bpog O¢pa_B3
Aedopeva //AB,N//
Maiand 1 péxpt N
Majandé 1 péxpt N
AOPIi,jl<Ali,j]+BIi,j]
TéAog_gnavaAnyng
TéAog_gnavaAnyng
Maiand 1 péxpt N
Majand 1 péxpt N
S<0
Makand 1 péxpt N
S<S+A[iK]*B[K,j]
TéAog_gnavaAnyng
FIN[i,jl«<S
TéAog_gnavaAnyng
T€AoG_enavaAnyng
AnoteAéopata //AGP,I'IN//
TéAog O¢pa_B3

©EMA 3° “

AAy6p1Bpog OEMA_T
Apxn_gnavaAnyng
S«<0
Maiand 1 péxpl 34
Apxn_gnavdAnyng
AéBaoe nA_ty[i]
Méxpig_otou nA_ty[i] > O
S<S + nA_ty[i]
TéAog_gnavaAnyng
Méxpig_dtou S = 217
Maiand 1 péxpl 65
AéBaoe Ovli]
Majand 1 péxprt 217
AéBaoe Ztaupolli,j]
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Té€Aog_gnavaAnyng
TéAog_gnavaAnyng
Maiand 1 péxpL 65
S«<0
Majand 1 péxprt 217
S«S + Xtaupolli,j]
TéAog_gnavaAnyng
S_otaupwv[i]«<S
Epgpavioe S_otaupwvli]
Té€Aog_gnavaAnyng
Maiand 1 péxpl 65
S_20<0
Majand nA_tp[1]+1 péxpt nA_tu[1]+nA_tp[2]
S_20«S_20 + Xtaupoili,j]
TéAog_gnavaAnyng
S_kat_2J[i]«S_2o0
TéAog_gnavaAnyng
max<S_kat_2[1]
Maiand 2 péxpl 65
Av S_kat_2[i] > max toéte
max<S_kat_2[i]
TéAog_av
TéAog_gnavaAnyng
Maiand 1 péxpl 65
Av S_kat_2[i] = max tote
Epgdvioe Ov[i]
TéAoc_av
TéAog_enavaAnyng
Maiand 2 péxpl 65
Ma j and 65 péxpt i pe_Pnpa -1
Av S_otaupwVv| j | > S_otaupwv] j-1 ] téte
AvupetdBeoe S_otaupwvl j 1,S_otaupwy] j-11]
AvtpetdBeoe Ov[ j 1,0V[ j-1 ]
TéAog_av
TéAog_enavaAnyng
TéAog_enavaAnyng
Maiand 2 péxpt 10
Majand 10 péxpt i pe_Pnpa -1
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Av Ov[j]<Ov[j-1]tote
AvtipetdBeoe Ov[ j 1,0V[ j-1 ]
TéAog_av
TéAog_gnavaAnyng
TéAog_gnavaAnyng
Maiand 1 péxpt 10
Epgpavioe Ovli]
TéAog_gnavaAnyng
MNaiand 11 péxpt 65
Av S_otaupwv(i] = S_otaupwv[10] téte
Epgpavioe Ovli]
TéAoc_av
TéAog_gnavaAnyng
TéAoc OEMA T

oema 4 ||

AAyo6p1Bpog OEMA_A
Aedopeva //AB,KEIM//
nA_Kevwv_TtéAoug«<0
i<500
‘Ooo KEIM[i]= " " enavdAaBe
NA_KEVWV_TEAOUC<NA_Kevwv_TéAouc + 1
i<i—T
TéAog_gnavaAnyng
Epgpavioe nA_kevwv_téAoug
Av nA_kevwv_téAouc = 0 téte
Epgpavioe "To phkog tou kelpévou gival 500 xapaktnpeg”
TéAog_av
Maiand 1 péxpt 500 - NA_Kevwv_TtéAoug
Av KEIM[i] <> " " tote
BpéBnke<Weudng
othAn<0
K1
‘000 k <= 24 kal Bpédnke = Weudng enavaiape
Av KEIM[i]=AB[1,k] téte
Bp€Bnke <AANBNG
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OTNAN<K
AAALOG
KK + 1
TéAoc_av
TéAog_gnavaAnyng
KPYTM[i]«<AB[2,0thAN]
aAALOC
KPYM[i]«" "
TéAoc_av
Té€Aog_gnavaAnyng
Ma A anéd i pexpt 500
KPYM[A]«<""
TéAog_gnavaAnyng
nA_Aé€ewv<«0
max < -1
nA_xap < 0
Maiand 1 péxpt 500 - NA_kevwv_TtéAoug
Av KPYI[i] =" " tote
NA_Aé€ewvenA_Aé€ewv + 1
Av nA_xap > max tdte
max<nA_xap
TéAog_av
nA_xap<«0
aAALOC
NA_xap<nA_xap + 1
TéAog_av
TéAog_gnavaAnyng
Eppdviose nA_Aé€ewy + 1
Av nA_xap > max tote
max<nA_xap
TéAog_av
Epgdvioe max
TéAlog OEMA_A

EmpéAeia: OikovopdénouAog Znipog
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4° AIATQONIZMA MPOZOMOINZHZ

ENAEIKTIKEEX ANTANTHZEIZ

©EMA 1° “

1) a. Oa gppaviotolv ot Tipég 12 Kat 6.
B. Oa eppaviotolv ot TS 6,5,5.

2) a
MNaiand 1 péxpl 4
MNajand 1 péxpt 4
Av i=j téte
Alijle1
aAALwg
Alijl<0
TéAoc_av
TéAog_enavaAnyng
TéAog_gnavaAnyng
B.
Maiand 1 péxpl 4
MNajand 1 péxpt 4
Av i=j fhi+j=5 tote
Ali,j]¢1
aAALWg
Ali,jl<0
TéAog_av
TéAog_enavaAnyng
TéAog_gnavaAnyng
Y.
Maiand 1 péxpl 4
MNajand 1 péxpt 4
Av i=j téte
Alijl<1
aAAlwg_av i > j téte
Alijle2
AAALWG
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3)

Ali,j]<0
TéAog_av
TéAog_gnavaAnyng
Té€Aog_gnavaAnyng

6.
k<0
Maiand 1 péxpt 5
Majand 1 péxpL 5
K<K+1
Ali,jl<k
TéAog_gnavaAnyng
TéAog_gnavaAnyng

i)
max<-A[1,1]
i1
‘000 1<=20 enavdAafe
j<1
‘Ooo j<=50¢enavdAafe
Av A[i, j]> max tdte
max <« Ali, j]
TéAog_av
j<« j+1
TéAog_enavaAnyng
l<«i+1
T€AoG_enavaAnyng
Epgdvioe max

n:
max <— A[1,1]
Maiand 1 péxpl 20
Majand 1 péxpt 50
Av A[i, j] > max TOTE
max <« Ali, j]
TéAoc_av
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4)

5)

TéAog_gnavaAnyng
TéAog_enavdAnyng
Epgpdvios max

ii)YnoAoyidel kal eppavidel to péyloto otoixeio tou nivaka A[20,50].

AAy6p1Bpog O¢pa_A4
Aedopéva //A//
k<0
Maiand 1 péxpl 4
Majand 1 pexpt 3
KeK+1
BIK]<Al[i,j]
TéAog_enavaAnyng
TéAog_gnavaAnyng
AnoteAeopata //B//
TéAog Oépa_A4

AAyO6p1Bpog Ocpa_A5
Aedopéva //A//
Majand 1 péxpt 5
Maiand 1 péxpl 3
Av j=1 téte
B[i,j] <Al
aAAlwg_av j=2 tote
AéBaoe Bi,j]
aAALWG
Bi.jl<Alij-1]
TéAog_av
TéAog_enavaAnyng
TéAog_gnavaAnyng
AnoteAéopara //B//
TéAog ©¢pa_A5
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6)

a) [Mivakag eivar €va olUvoAo avukelpévwy (dlou tlnou, ta onoia
ava@epovial pe éva kowod Ovopa. KaBeéva and ta avikeipyeva nou
anaptidouv tov nivaka Aéyetal otoixeio tou nivaka. H avagpopd ota otoixeia
Tou nivaka yivetal pe to évopa tou nivaka akoAouBoUpevo and €vav n
nepLooOTEPOUG OEIKTEG.

B) Me tov épo otatikn dopn dedopevwv evvoeital 6t to akpiBég péyebog
NG anartoUpevng pvhpng kaBopidetal katd th oTypn Tou NPoypPApHaTIoHoU
TOUG Kal Katd OUVENELa Katd tn oTlypn tng PETd@pacng Toug Kal Oxt Katd tn
Slapkela Tng eKtéAeang tou npoypdppatog. Eniong, ta otoixeia twv otatikwy
dopwv anoBnkevovtal o€ ouvexdpeveg BETELG PvAPNG.

©EMA 2° “

1)
a. Oa gppaviosl tg tpég: 1,10, 2,0,3, 7,0, 3.

[ 10]0]7]

Y- AAAayn oto kUplo npéypappa:

AN A[l] MOD 2 =1 TOTE
KAAEZE Awad_X1(A[lLY)
B[X]«Y DIV 2

ANNIQZ
KAAEZE Awad_X1(A[lLY)
B[X]«<Y MOD 2

TEAOX_AN
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2)

Awabikaoia:

AIAAIKAZIA Awad_21(X)Y)

METABAHTEX
AKEPAIEZ: X)Y,X1

APXH

TEANOZ_AIAAIKAYXIAL

Ap. I'p.
01
02
03
04
05
06
08
10
06
09
10
06
07
10
11

X1X

KAAEXZE A2(X1)

Y X1

X
35

MA

AP

AE

12
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Lo |

MPOrPAMMA OEMA_T
METABAHTEL
AKEPAIEL: i, EL[5], ES[5],aptBpdég, B¢on_max_EL, B¢on_max_ES
XAPAKTHPEZX: xwpa, ouvexela
MPArMATIKEX: max_noo_EL, max_nooc_ES
APXH
FA i ANO 1 MEXPI 5
EL[i]«<0
ES[i]«0
TEAOX_ENANAAHWHXL
INéyw ™G onpeiwong nou undpxel oto epwtnya A4 kataAapaivoupe 6Tl
ofyoupa !86a undpxel touAdxiotov pia andvinon, dpa pnopoupe va
xpnotygonotooupe tn !dopn MEXPIZ_OTOY
APXH_ENANAAHWHX
AIABALE xwpa,aptBuég
AN xwpa = 'EL' TOTE
EL[apBpég]<EL[apBpég] + 1
ANNIQL
ES[apiBuog]«ES[apiBudg] + 1
TEAOZ_AN
PAWE 'yia Alakonn tng eloaywyng natnote A n &'
AIABALE ouvéxela
MEXPIX_OTOY ouvéxelia='A' ‘H ouvéxela='8"
KAAEXLE MEI_MNOZX(EL,max_noo_EL,6éon_max_EL)
NPAWE B6¢on_max_EL,max_noo_EL
KAAEXE MEI_MNOX(ES,max_noo_ES,8éon_max_ES)
MPAWE B¢on_max_ES,max_nooc_ES
TEAOX_MNPOIrPAMMATOXZ

AIAAIKAYIA MET_NOX(A,max_noo,0éon_max)
METABAHTEXZ
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AKEPAIEX: A[5], Béon_max, max, i
MPArMATIKEX: max_noo
APXH
max<A[1]
Béon_max<1
A i ANO 2 MEXPI 5
AN A[i] > max TOTE
max<A[i]
Béon_max<« i
TEAOXZ_AN
TEAOX_ENANAAHWHX

max_noo<max / (A[1]+A[2]+A[3]+A[4]+A[5]) * 100

TEAOZ_AIAAIKAXIAL

©EMA 4° “

MPOrPAMMA BEMA_A
METABAHTEX

MNMPAFMATIKEZ: MO_np_napay[12], MO_&toug
AKEPAIEL: €tog, i, Ap_np[12], j, Ap_auywv[12,31], S_€toug,

nA_np_€toug, S_pnv, K
APXH
APXH_EMANAAHWHX

AIABAXE étog

MEXPIZ_OTOY €tog >=2000 KAI £€10G<=2099

A i ANO 1 MEXPI 12
Ap_ny[il«<YnoA_np(€tog,i)
TEAOX_ENANAAHWHX
A i ANO 1 MEXPI 12
A j AMO 1 MEXPI Ap_n[i]
AIABAYE Ap_auywv]i,j]
TEAOX_ENANAAHWHX
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TEAOX_ENANAAHWHX
S e1<0
nA_np_gtoug<«0
A i ANO 1 MEXPI 12
S_pnv«<0
A j ANO 1 MEXPI Ap_np[i]
S_pnv<S_pnv+Ap_auywvli,j]
S_et«S_et+Ap_auywvli,jl
TEAOX_ENANAAHWHX
MO_np_napay[i]«S_pnv / Ap_ny[i]
NA_np_€toug<nA_np_gtoug+Ap_npli]
TEAOX_ENANAAHWHX
MO_€toug«S_gt / nA_np_€toug
k<0
A i ANO 1 MEXPI 12
AN A_T(MO_np_napay[i] - MO_¢toug) <= 10/ 100 * MO_¢€toug
TOTE
Ke<K+1
AN k=3 TOTE
FPAWE i
TEAOX_AN
TEAOX_AN
TEAOX_ENANAAHWHX
AN k<3 TOTE
'PAWE 'Agev undpxel o pnvag nou ¢ntdrte'
TEAOX_AN
TEAOZ_MPOrPAMMATOX
YYNAPTHZH YnoA_np (€étog,unvag): AKEPAIA
METABAHTEX
AKEPAIEL: €t0¢, pnvag
APXH
AN pnvag<=7 TOTE
AN pnvag=2 TOTE
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AN (¢to¢ MOD 4 = 0 KAl éto¢ MOD 100 <> 0)'H (¢to¢ MOD 400
=0) TOTE
YnoA_np«29
ANNIQXY
YnoA_np«28
TEAOZ_AN
AANIQX_AN pnvag MOD 2 = 0 TOTE
YnoA_np<«30
ANNIQL
YnoA_np<31
TEAOZ_AN
ANNIQL
AN prvag MOD 2 = 0 TOTE
YnoA_np«31
ANNIQY
YnoA_np<«30
TEAOZ_AN
TEAOZ_AN
TEAOZ_YXYNAPTHZIHXL

EmpéAeia: OikovopdénouAog Znipog
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5° AIArTQONIZMA MPOXOMOINZHZ

©EMA 1° “

ENAEIKTIKEX AINTANTHZEIX

Al. 1. Xwotd, 2. Adbog, 3. Ndbog, 4.A\a60¢, 5.XwoTto.

A2. YxoAkd BiPAio §9.4 Tunikeg ene€epyaoieg nivakwy.

A3. A AKEPAIA
B MPATMATIKH
C XAPAKTHPAL
D AOTIKH
E AOT'IKH
A4,
Noyikég MetaBAntég NOYIKEG EKPPATELS
A B ((OXI A)'H B) KAI B (OXI A) KAI (OXI (B'H A))
AANBNRg | AANBNAC AANBNC Weubng
AANBNRg | Weubng Weubng Weubng
Weubng | AANBNC AANBNC Weubng

A5.1.A=101,B = 999(n1000) =2
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o ]|

B1.

€
o]
]

ox Is=10

| OXI NAI
-~ EMoaNIZEZ, A

B2.(1) 40, 2) M, (3) K, (4) K, (5K, (6)5, (7)1, (8) 1
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Lo |

MPOrPAMMA O¢pa_r
METABAHTEZ
AKEPAIEL: i, ny, xpewon, SUMX, SUMY
XAPAKTHPEL: nep
APXH
SUMX<0
SUMY <0
A i ANO 1 MEXPI 500
AIABAXE np
APXH_ENMANAAHWHZ
AIABAXE nep
MEXPIZ_OTOY nep = ‘XAMHAH’H nep = ‘YWHAH’
Xpewon < unoAoylopog(ny,nep)
MPAYE xpewon
AN nep="XAMHAH’ TOTE
SUMX <& SUMX+xpewon
AANAIQL
SUMY < SUMY +xpewon
TEAOX_AN
TEAOX_EMANAAHWHL
PAYE SUMX, SUMY
TEAOX_MNMPOrPAMMATOX

LYNAPTHZH unoAoytopog(np,nep): AKEPAIA
METABAHTEX
AKEPAIEX: np
XAPAKTHPEZX: nep
APXH
AN nep="XAMHAH’ TOTE
AN np<=3 TOTE
unoAoylopog<40*np
AAAIQZ_AN np<=7 TOTE
unoAoylopog < 30*np
ANNIQL
unoAoylopog<25*np
TEAOX_AN
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AANANIQL
AN np<=3 TOTE
unoAoytopog<70*np
AAAIQZ_AN np<=7 TOTE
unoAoylopog<55*np
AANANIQL
unoAoylopog < 50*np
TEAOX_AN
TEAOX_AN
TEAOX_XYNAPTHIHZ

oema 4 ||

AAY6p1Bpog Oépa_A
MNaiano 1 péxpr 20
AdBace ONKQA[i, 1], ONKQA[i,2]
TéAog_gnavaAnyng
MNaiano 1 péxpr 20
S[i]€0
TéAog_gnavaAnyng
AdBace Kwd
OXO0 kwbd<>""TEAOX " ENANAANABE
BpéBnke &<Weubng
Béon<0
i€<1
‘000 (Bpébnke = Weudng) kat (i<=20) enavaiape
Av ONKQA[i,2]= kw6 téte
BpEBnke €AANBNG
Béon<i
aAAlwg
i<i+1
TéAog_av
TéAog_enavaAnyng
Av BpéBnke = AAnBNG totE
AdBaoe noco
S[B¢on]<S[6¢on] + nooo
aAAlwg
Eppdavioe * “Ayvwotog kwdikég
TéAog_av
AéBace Kwd
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TéAog_enavaAnyng
MNaiano 1 péxpr 20
Epgpdvioe S[i], ONKQA[I,1]
TéAog_enavaAnyng
MNaiano 2 péxpr 10
MNa j ano 10 péxpt i pe_Phpa -1
Av S[j]>S[j-1] téte
temp < S[j]
S[j] € Slj-1]
S[j-1]<temp
temp2 < ONKQA[j,1]
ONKQA[j,1]€<ONKQA[j-1,1]
ONKQA[j-1,1]€<temp2
TéAog_av
TéAog_gnavaAnyng
TéAog_gnavaAnyng
MNa i ano 12 péxpt 20
Ma j ano 20 péxpl i pe_Pnpa -1
Av S[j]>S[j-1] téte
temp < S[j]
SIl€SIj-1]
S[j-1]<temp
temp2 €< ONKQA[j,1]
ONKQA[j,1]€<ONKQA[j-1,1]
ONKQA[j-1,1]€<temp2
TéAog_av
TéAog_gnavaAnyng
TéAog_enavaAnyng
Maiano 1 péxpt 3
Eppdavice ONKQAJi,1], * “unokatdotnpa Abnvag "’
TéAog_gnavaAnyng
Maiano 11 péxpt 13
Eppdavioe ONKQA[i,1], * “"unokatdotnpa Oeoocalovikng
TéAog_enavaAnyng
TéAog Oépa_A
EmpéAeia: OikovopdénouAdog Znipog
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6° AIArTQONIZMA NMPOZOMOINZHZ

ENAEIKTIKEX AINTANTHZEIX

o1+ |
Al.

. \abog,

. ZWwoTo,

1
2

3. Xwotd,
4, Ywotb,
5

. \aBoc.

A2.
1. (x+3*y)*(x-5"y)
2.10/20-5/(7*w"3)
3. 30.5* x+y*6+w*x
4. y"5-2*(p-y)"2
5. T_P(w-x"2)

A3. a. 2xoAké BiBAio §83.6
B. 2xoAké BiBAio §8.2

A4.
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o ]|

B1. a.

A>5

B<g

OXI NPAVE
OXI ‘enmuyia’

IPAWE
EI'IlTU}(ICI

MFAWE
‘anoTuyia

TPAWE
‘anoTuyia”

Av A>5 kat (B<8 n A>8) tdte
Mpdye ‘enituxia’
AAALDOG
pdye ‘anotuxia’
TéAog_av
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B2.

(1) ZYNAPTHEZH M_M(HA,0,X): AKEPAIA
(2) N = 200

(3) i,HA[200],1

(4) X,0[200]

(5) TEAOZ_XYNAPTHEIHZ

Loz |

MPOrPAMMA OEMA_T
METABAHTEZ
MPATMATIKEEL: L, 6¢ep, aib, npony, max
AKEPAIEL: i, B¢on, @laA, n, pey
XAPAKTHPEL: an
APXH
X<0
i<0
n<
npony<-1
pey <0
max<-1
APXH_ENMANAAHWHL
AIABAXE &gy, i
i€<i+ 1
Y& +af
AN a6 > max TOTE
max<aid
Beon<i
TEAOX_AN
AN ai@=npony TOTE
n&n+1
ANNIQL
AN n>pey TOTE
pey<n
TEAOX_AN
n<
TEAOX_AN
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npony<aid
AN ai8<>0 TOTE
M’PAWE ‘Oa ouvexiotei n eloaywyn; NAI/OXI’
AIABAXE an
TEAOX_AN
MEXPIZ_OTOY an="OXI"'H ai6=0
MPAWE ‘To nAnBog twv depdtwv nou elonxBnoav eivat’, i
MPAWE ‘To ouvoAké Bdpog tou aiBépiou gAaiou eival’, &
QLA <A_M(2/2)
MPAWE B¢on, @laA
AN n>pey TOTE
pey<n
TEAOX_AN
MPAWE pey
TEAOX_MPOrPAMMATOX

©EMA 4° “

MPOrPAMMA OEMA_A
METABAHTEX
AKEPAIEZ: i,j, npony,vnot,AM[15,15],S,EM[15],nA_1n¢
XAPAKTHPEX: ON[15]
APXH
[IA i AMO 1 MEXPI 15
AIABAZE ONJ[i]
TEAOZ_EMANAAHWHE
MIA i AMO 1 MEXPI 15
[IA j A0 1 MEXPI 15
AN i<j TOTE
AIABATE Ari,j]
TEAOZ_AN
TEAOZ_EMANAAHWHE
TEAOZ_EMANAAHWHE
FIA i AMO 1 MEXPI 15
EM[i]€0
TEAOZ_EMANAAHWHE
EN[1]€ T

[303]



©ETIKO

npony <1
S<0
nA_1ng<1
APXH_EMNMANAAHWHL
AIABAXE vnoti
AN EM[vnaoi]=0 TOTE
nA_Tng&nA_Tng+1
TEAOZ_AN
EM[vnoi{]<EMN[vnoi]+1
AN npony < vnoi TOTE
S<S+Al[npony,vnai]
ANNIQX
S<S+Al[vnoi,npony]
TEAOZ_AN
npony < vnot
MEXPIZ_OTOY nA_1nc =15
A i AMO 1 MEXPI 15
PAWE ONIi],EN[i]
TEAOZ_EMNMANAAHWHX
MPAWE S
TEAOZL_IPOrPAMMATOL

EmpéAeia: OikovopdénouAog Znipog
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7° AIATONIZMA NMPOZOMOIOZHZ

ENAEIKTIKEX ATTANTHZEIX

©EMA 1° “
Al.

A2.

A3.

N —

A4.

AS.

uhWWN -~

uhWN~

APUWDN -

Ywoto
Ywoto
Ywoto
N&Bog
Ywoto

. BAéne oxoAiké BiBAio oeAida 68: «ZUPNANPpwHATIKO €KNALOEUTIKG

UALKO».

BAéne oxoAikd BiAio oeAidba 125: «ZupnAnpwHATikG eKNALOEUTIKO
UAIKO»

o

55
Anelpeg
0

40

IBEEPIX

~>2ZIp P
> xxXZ
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B1.

A)

B)

Mn Y A I
1 1 11 0
5 1 5 1
2 0 2 2
1 1 1 3
0 0 4

A=11

Auadikn avanapdotaon: 1011
n Y A I
1 0 8 0
4 | 0 4 1
2 0 2 2
1 1 1 3
0 0 4

A=8

Auadikn avanapdotaon: 1000
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oz |

NMPOrPAMMA GEMA_T
METABAHTEX
NOTIKEL: BPEOHKE
AKEPAIEZ: i, N, ©EXH, Luxv[100], Min, MNMA
XAPAKTHPEX: AEZEIZ[100], \e€n, Kelp
APXH
AIABAYE NEZEIX[1]
A i AlMO 2 MEXPI 100
APXH_ENMANAAHWHX
AIABAZE Né€n
N<i-1
KAAEZE ANAZHTHZH(AE=ZEIZ,N, Aé€n, BPEOHKE, OEZH)
MEXPIZ_OTOY BPEGHKE = WEYAHXL
NEZEIX[i] « Aé€n
TEANOXZ_ENANAANHWHX
A i AMO 1 MEXPI 100
Yuxv[i] < O
TEANOXZ_ENANAANHWHX
NN\ «< 0
AIABALE Kewp
N «< 100
0X0 Kewp <> “TEANOX_KEIMENOY’ EMTANAAABE
NA < TIN + 1
KANEZE ANAZHTHZE(AE=EIZ, N, Kewy, BPEOHKE, ©OEXH)
AN BPEOHKE = AAHOHX TOTE
YUuxv[OEZH] « Yuxv[OEXH] + 1
TEANOZ_AN
AIABAXE Kewy
TEAOZ_ENANAAHWHXZ
Min < A + 1
A i AlNO 1 MEXPI 100
AN Yuxv[i] < Min KAl Xuxv[i] <> 0 TOTE
Min < Yuxvli]
TEAOZ_AN
TEANOX_ENANAAHWHX
A i AMO 1 MEXPI 100
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AN Zuxv[i] = Min TOTE
MPAWE AEZEIX][i]
TEANOZ_AN
TEANOX_ENANAANHWHX
TEANOZ_MNMPOIrPAMMATOX

AIAAIKAZIA ANAZHTHZH(M, N, X, BPEOHKE, ©OEXH)
METABAHTEX
AKEPAIEY: OEXZH, i, N
XAPAKTHPEZX: M[100], X
NOT'IKEL: BPEOHKE
APXH
OEXH « 0
BPEOHKE <« WEYAHX
i<
0OZO0 i <= N KAI BPEOHKE = WEYAHZ EIMANAAABE
AN M[i] = X TOTE
BPEOGHKE <« AAHOHXL
OEXH « i
AANNIQX
i<+
TEAOZ_AN
TEAOX_ENANAANHWHX
TEAOX_AIAAIKALIAX
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o o |

MPOrPAMMA BEMA_A
METABAHTEXZ
XAPAKTHPEZX: M[75, 12], Temp, Max_nep
AKEPAIEL: i, j, k, A[[75], Z[15], max
APXH
IMA i AMO 1 MEXPI 75
A j AIMO 1 MEXPI 12
AIABALE TT[i, j]
TEAOX_ENANAAHWHZ
TEAOX_ENANAAHWHZ
A i AlNO 2 MEXPI 75
A j AMO 75 MEXPI i ME_BHMA -1
AN M[j,11] < O[j-1,11] TOTE
INA k AMO 1 MEXPI 12
Temp « I1[j, K]
M, k] « M[j -1, ]
Mj-1,k] « Temp
TEAOX_ENANAAHWHZ
AANIQY_AN Mfj,11] = N[j-1,11] TOTE
AN Mfj, 1] < NO[j = 1, 1]TOTE
MNA k AMO 1 MEXPI 12
Temp « [}, K]
M, k] « MO[j -1, ]
Mj-1,k] « Temp
TEAOX_EMNANAAHWHZ
TEAOXZ_AN
TEAOXZ_AN
TEAOX_ENANAAHWHZ
TEANOX_ENANAAHWHX
IMA i AMO 1 MEXPI 75
AN M[i,12] = ‘' TOTE

Ali] <10

AANANIQX_AN IM[i, 12] = ‘K’ TOTE
Ali] <« 50

AANIQX_AN i, 12] = ‘N’ TOTE
Ali] « 100
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AANIQY_AN I[i, 12] = ‘M’ TOTE
A[i] « 500
AANIQY_AN I[i, 12] = ‘N’ TOTE
A[i] < 1000
AAANIQX_AN M[i, 12] = ‘=" TOTE
A[i] < 5000
AANIQX
A[i] <« 10000
TEANOZ_AN
TEANOX_ENANAANHWHX
A i AMO 1 MEXPI 15
2[i]«< 0
max < 0
A k AINO i MEXPI 75 ME_BHMA 15
X[i] « Z[i] + AlK]
AN A[k] > max TOTE
max < A[K]
Max_nep < MM[k, 11]
TENOXZ_AN
TEANOX_ENANAAHWHX
FPAWE IM[i, 1], Max_nep
TEANOX_ENANAANHWHX
TEAOZ_MNMPOIrPAMMATOX

EmpéAeia: OikovopénouAog Znipog
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8° AIArQONIZMA NMPOXOMOINZHZ

ENAEIKTIKEX ATTANTHZEIX
©EMA 1° “
Al.

N&Bog
Ywoto
N&Bog
N&Bog
Ywoto

uhWwWnN -~

A2.
a.
AN nooé <= 100 TOTE

enPB € 1/100 * nocd
AANIQL_AN nooé <= 1000 TOTE

enp < 1/100*100 +0.8/100 *(nood —100)
ANNIQX

enP €< 1/100*100+0.8/100*900+0.6/100 *(nocd —1000)
TEAOX_AN

B. Oa eppaviotolv ot Tpég 3, 5, 8, 13.

A3,

a. Ouanavthoelg Tou i kat tou ii Bpiokovtal otn ogAidba 221 tou npdaoivou
BiBAiou pabntn.

B. Ou nAéov bladedopévol aAydpiBuol avaditnong eival n ogplakn kat n
duadikn avafdhtnon. O nio anodotikdg aAyodpiBpog eivar n duadikn
avaghtnon n onoia pnopei va e@appootel poévo o€ TtaIVOPNPEVOUG
nivakeg.
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. 2MOD 3 =1
BnXx>100

AS.

ik WN -~
P o< O

©EMA 2° II

B1.
m <=
2 »>=
(3) < (evaAAaktikd pnopei va tonoBetnBei o teAeotng <=)
4) «
5) -
6) «
7
@8 -
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B2.
X BpéOnke Yndpxel i
10 Weubng Weubng 2
40 AANBNg AANBNg 4
70 Weubng Weubng 7
100 Weubng AANBNg 7

©EMA 3° “

NMPOrPAMMA GEMA_T
METABAHTEX
NOTIKEX: eioobo¢
AKEPAIEL: max, aiBouoa, eniokénteg, entAoyn
APXH
max < -1
aibouoca € 0O
entokénteg € 0
AIABAXE enidoyn
0OXO0 enmAoyn <> 0'H aiBouoca <> 0 EMANAANABE
AN enidoyn = 1 TOTE
AIABAXE dtopa
ENIOKENTEG € EMIOKENTEG + ATOpa
eloodog € IN(atopa,aiBouca)
AN gioobog¢ = AAHOHZ TOTE
aiBouoa € aibouoa + dtopa
ANNIQL
FPAWE 'AOKIMAXTE APTOTEPA'
AN dtopa > max TOTE
max < dtopa
TEAOXZ_AN
TEAOX_AN
AAANIQXZ_AN emAoyn = 2 TOTE
AN aiBouoa <> 0 TOTE
aiBouoa € aiBouoa - 1
ANNIQX
FPAWE 'AAYNATH AEITOYPTIA'
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TEAOX_AN
TEANOX_AN
AIABAXE enidoyn
TEAOX_ENANAAHWHZ
AN max <> -1 TOTE

PAWE max
ANNIQX

FPAWE 'AEN AMOPPI®OHKE KAMIA OMAAA'

TEAOXZ_AN
PAWE emokénteg
TEAOXZ_MNMPOIrPAMMATOX

YYNAPTHZH IN (atopa,aiBouca) : AOT'IKH
METABAHTEXZ
AKEPAIEL: dtopa, aiBouoa
APXH
AN aiBouoa + dtopa <= 1000 TOTE
IN € AAHOHZ
ANNIQY
IN €« WEYAHZ
TEANOZ_AN
TENOXZ_XYNAPTHXHXZ

[314]

©ETIKO



©ETIKO

o o |

MPOrPAMMA GEMA_A
METABAHTEXZ
MPArCMATIKEX: MO[10], max2, MO2, Alagopd[10], min2
XAPAKTHPEZX: O[10], max_oy, min_op
AKEPAIEL: i, B[10,10], j, max, min, S
APXH
A i AlNO 1 MEXPI 10
AIABAXE O[i]
TEANOX_ENANAAHWHX
A i ANO 1 MEXPI 10
AIABAXE BJi,i]
A j AlO 1 MEXPIi -1
'PAWE OJj]
AIABALE Bli,j]
TEANOX_ENANAAHWHZ
A j AMO i+ 1 MEXPI 10
MPAWE OJj]
AIABALE Bli,j]
TEANOX_EMNANAAHWHZ
TEAOX_ENANAAHWHZ
A j AMO 1 MEXPI 10
max < B[1,]]
min < B[1,j]
A i ANO 2 MEXPI 10
AN Bl[i,j] > max TOTE
max < Bi,j]
TEAOXZ_AN
AN BJi,j] < min TOTE
min < Bi,j]
TEAOX_AN
TEANOX_ENANAAHWHZ
S€O0
A i AMO 1 MEXPI 10
AN Bl[i,j] <> max KAI B[i,j] <> min TOTE
S <« S + BJi,j]
TEAOX_AN
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TEAOX_ENANAAHWHXL
MO[j] < S/ 8
TEAOX_ENANAAHWHXL
max2 < MO[1]
max_op €< O[1]
A j ANO 2 MEXPI 10
AN MQJj] > max2 TOTE
max2 < MOJj]
max_op €< O[j]
TEAOXZ_AN
TEAOX_ENANAAHWHXL
'PAYE max_op
A j ANO 1 MEXPI 10
S<O0
A i ANO 1 MEXPI 10
AN i <>j TOTE
S & S + BJi,j]
TEAOZ_AN
TEAOZ_ENANAAHWHXL
MO2 €« S/9
Aapopd(j] € A_T(B[j,jl1 - MO2)
TEAOX_ENANAAHWHXL
min2 < Ala@opd[1]
min_op €< O[1]
A j ANO 2 MEXPI 10
AN Awapopdlj] < min2 TOTE
min2 < Ala@opd(j]
min_op < O[j]
TEAOZ_AN
TEAOZ_ENANAAHWHXL
'PAWYE min_op
TEAOX_MNPOIrPAMMATOXZ

EmpéAeia: OikovopdénouAdog Znipog
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APXEX OIKONOMIKHX ©EQPIAX

1° AIATQONIZMA NMPOZOMOIOZHZ

ENAEIKTIKEZ AMANTHZEIZ

Cowsan ||
A

a. NaBog
B. Zwotn
Y. Zwoth
6. Zwotn
€. Xwotn

1.a
2.6
OMAAA 2" “

KepdAalo 7°, oeA. 142 - 143 oxoAikoU BiBAiou, napdypagpog 10. «To AE.T.
w¢ SelKTNG OIKOVOUIKNG EUPAPELAG Kal ot aduvapieg Toux»

OMAAA 3" I I

a. KE.tou ¥ = Movadeg tov X mov Bucralovton

Movadeg tov W mov mapdyovon
O ouvbuaopdég A ival akpaiog, dpa, .

B—a =X =50

2 100

o ==X L [x=100]

200

4
A~r:§:X‘1°°c>

300
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O NINAKALZ ZYMMNAHPQMENOZX

ArAG0 X ArAeo v
A 0 600
B 50 500
r 100 300
A 150 0

B. H napaywyn X=40 kat X =80 anoteAolv evOIdpecEG NapaywyEg oToug
ouvbuaopoug A — B kat B — I avtiotoixa.
Movadeg Tov ¥ mov Bucralovran

Oa xpnowonotnooupe: KE. tou X = - -
Movadeg Tov X mov mapayovtol

100 600 —
Apa: KE to0 X="—"—=2,dpq, 2=——L <y, =520.
P 50 P 0 "

(A-B) ,

AnAadn yia 6edopévo X =40 to peyoto ¥ =520.

KE tov X = 220 _ 4 gpa, 4=200"V2 o\ _350.
50 30

(B-T) ,

AnAadn, yia dedopévo X =80 to péyloto W =380.

Apa: Na va peiwbei n napaywyn tou X and 80 oe 40 povadeg npénel va
napaxBouv 520-380 ={140 povadeg tov ayabov ¥

Y. H napaywyn X =20 anoteAsi evéiapeon napaywyn, oto ocuvduacpo
A — B.

K.E o0 X =2, dpq, 2= 6020_\|l <y =560,

(A-B)

AnAadn, yia 6edopévo X =20 to peyioto ¥ =560.
ApouU kdBe epydatng napdyet tnv idla noodtnta and to ayado W, pnopoupe
va unoAoyiooupe tnv napaywyn avé epydtn (napaywylkdtnta epyaciag).
MNvwpioupe 6tL to epyatikd duvapikd Tng okovopiag eival 120 gpydreg, dpa,
otov akpaio ouvbuacpdé A xpnowonotolvtal Kat ot 120 epydteg yia va
napayouv ¥ =600 kat X=0.
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‘Etol, €XOUpE:

= Q, 600 _ 5 povadeg (n napaywyn tou Y avd epydtn)

L, 120
Apa, otov dpioto ouvduacpé (X =20,¥=560), yia va napaxBei ¥ =560
anaoxoAouvtat: 560=5-L, < L, =112 epydrec.

Enopévwg, ot undAoinot 120-112 =8 epyareg| napdyouv 20 povadeg tou
ayaBou X.

OMAAA 4" I I

a. ZHTHYH: Aivetat 6u n |[Ep|=1 katd pakog tng kapndAng gatnong, dpa,
elval L.oookeANg unepPoAn, dnAadn P-Q =A

Apa: P=60, Qg =15 dnAadn, P-Q=60-15=900, dpa: |Q, =£P0
MPOXPOPA:
900
MNna P=10: =90
“ REETY

EMeypo =55 < Qp — Qg =55 <> 90— Qg =55 <> Q, =35

Apa: P, =10, Q, =35, E, =y
_AQ P 2 Q3510

— < |Qs=25+P
AP Q1 7 P-10 35

s

B. ILOPPOIIIA ArOPAL:

Q,=Q. < 920_25+P<:>P2+25P 900 = o<

P, = 20=P,
P, = —45(advvorn)

T 20 |QE =45 uovd88g|
Qs =25+20=45

Y. Qsl =Qs+20<:>QSI =(25+P)+20<:>QS‘ =45+ P
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NEA IZOPPOTIIA AT OPAX:

: P,=15=P.
QD=QS@@=45+P@P2+45P—900=0 ! E
P P, =—60(ad0var)

Q=N _60 | .
15 Q¢ =60 povadeg
Q. =45+15=60

0. Apxiké ZE =P -Q; =20-45=900 €
TeAikd ZE =P, -Q, =15-60=900 €
Apa: ZE —ZE =900-900=|0 €

H kapnuAn ghtnong eival .oookeAng unepBoAn. Enopévwg, avefdptnta and tm
HeETaBoAn NG nNpoo@opdg, Kal Kat €néKTaon tng TIPNAG, Ta OuVoAlkd €o0o0ba
(P-Q) twv napaywywv 6a napapeivouv otabepd kat ioa pe 900E.

€.

PA

0" 5 10 15 20 25 30 35 40 45 50

55 60 Q
Q: Q.

EmpéAcia: KoutooupnéAn Katepiva
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2° AIArTQNIZMA NPOZOMOINZHZ

ENAEIKTIKEZ ANTANTHZEIX

OMAAA 1" “
A

N&Bog
Ywotn
N&Bog
N&Bog
N&Bog

uihWN -~

B. 1.0 2.y

OMAAA 2" I I

KegpdAalo 1, oed. 16 — 17 oxoAikou BiBAiou, napdypa@og (i). «Ot ZuvteAeotég
g Mapaywyng.»

OMAAA 3" I I

a. Znatnon: P, =40, Q, =160, E, =-0,25

,=2Qh 52510090 5550 P
AQ Q, P—40 160
Mpoogopa: P, =90, Q, =200, E;=0,9
ES:££<:>O,9—QS 200 50 — < |Qs=20+2P
AP Q, P-90 200

B. loopponia ayopdg: Qp =Qg < 200—-2P =20+ 2P < |P. =60 y.p.

Q, = 200—60 =140 AT
= OV.
Q. =20+2-60=140] =E a

Y. ZuvoAikdEcoda = P -Q. =60-140 =|8.400 y.p.
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6. H katwtatn upn (PK) nou eniBdAAetat anéd to Kpdrog eival peyaAidtepn
ané v uph wopponiag (P, ), pe anotéAeopa va Snptoupyeital nAgdvaopa
otnv ayopd, ioo pe Qs —Qp.
Qp =200—-P,
MNa P : -Q,=(20+2P, )—(200-P, ) =-180+3P, (1
o a0sgm [Q Q0= (2025 (200-R) 0

To nAebvaopa autd to ayopddet to Kpdtog otnv upn Py .

Apa: EmBdpuvon Kpatikou MNMpounoAoyiopou =
IMeovaopa- P, < 12.000 = ITheovaopa- P, (2)

And tig oxéoelg (1), (2) éxw:
P, =—40( ad0varn)

12.000 = (-180+3P, )- P, <> 3P,* ~180P, —12.000 = O<P 100
=

Apa: H katwrtatn tpn eival [P, =100 y.pu.

€. Ma P, =100: Q,_ =200-100=100
Apa: TA, =P, -Q, =100-100=[10.000 yp.

ot. Ta P =100: Qs =20+2-100=220
Apa:  XE, =P, -Qs =100-220=22.000 y.p.

YE. =P, -Q; =60-140 =8.400 y.u.
Apaq, ol napaywyoi wpeAndnkav katd

SE, —XE, =22.000—8.400 = [13.600 .
OMANA 4" “
a.

» [vwpifoupe ot
DoHpoc eleoduatog = Eioodnua kAlpokiov - .c.
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B.

MoAftng Z
Eioc66npa=19.000€

e R Popos
8.000 0% 0
2.000 10% 200
9.000 22% 1.980
Eio66npa: 19.000€ 2.180¢€

O noAitng Q nAnpwoe @dpo elcodnpartog 2.960€.

Na va unoAoyiooupe to €1066npa tou ) npénel NpwTta va unoAoyicoupe
10 Pdpo elcodnpatog o€ K&OBe KAPdKIO.

MoAitng Q
Elg66npa kApakiou CDOPOAOYIK,() ) Ddpog
OUVTEAEDTNG
8.000 0% 0
2.000 10% 200
10.000 22% 2200
10.000€ 28% X
2.400€ + x

Bpiokoupe to popo nou nAnpwaoe oto teAeutaio KALPAKIO:

2.960 =2.400+x = x =2.960—2.400 = x =560 0 @dpog oto teAeutaio
KALPAKIO.

Enopévwg npénet va BpoUpe nolo tunpa tou e1.006npatog tou noAitn
anobidel popo 560¢€.

M:ﬂzz,ooo

M'vwpidoupe 6t Eioodnuo ihpaxiov =
0.c. 0,28

Apa to e1.066npa tou noAitn Q eivat:
8.000+ 2.000+10.000+2.000 = 22.000 €
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O noAftng ® éxel ano@opoAoynpévo el066npa 28.000€.
MNvwpidoupe ot
Ew60dnua = amopoporoynuéva e166omua + DOpog 1600MUaTOG

MoAftng @
PopoAoyLkog

Elo66npa kApakiou i dbépog

8.000 0% 0

2.000 10% 200

10.000 22% 2.200

10.000 28% 2.800

X 36% x - 36%

Eio66npa: 30.000+x 5.200 + x - 36%
Apa:

30.000+ x = 28.000+5.200+0,36x =

30.000+ x =33.200+0,36x =

0,64x =3.200 = x =5.000€ 10 €1066npa tou teAeutaiou KAlpakiou

Elo66npa tou noAitn @ =30.000+5.000 =35.000 €

DbHpog e160oMpaTog = E1c6dn o — ATo@opoioynuéva 166U =
=35.000—-28.000="7.000 €

EmpéAcia: KoutooupnéAn Katepiva
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3° AIATQONIZMA NPOXZOMOINZHX

ENAEIKTIKEX ANTANTHZEIX

OMAAA 1" “
A.

N&Bog
N&Bog
Ywoth

Ywoth
N&Bog

ke WN -~

B1. vy
B2. B

OMAAA 2" I I

IX0AIKS BiBAio oeA. 170: KepdAaio 9° — Mapaypagog 4: «Eidn avepyiag»

OMAAA 3" I I

a) IZOPPOIMIA AFOPAY:
Q, =Q, ©400-5P=-100+20P < P. =20 x ..

Q, =400-5-20=300

=300 )
Qs =-100+20-20= 300} Qe pov
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B) Kanthor=10<P' -P, =10<P' =P, +10 (1)

stnv Py, ol napaywyoi npoopépouv Qg =—100+20P, (2) EVQ ol
KatavaAwtég eival diateBelpévol va anoppo@noouy Ty noodtnta authn o€ pia

P’, dnAadn Q, =400-5P' (3)
Ma P’ kat Py, n Qp=0Qs.

Apa: And (2), (3) éXw:

@
Qp =Qg < 400 5P’ =-100+ 20P, <>400—5(P, +10)=
—100+20P, < P, =18 ..

y) Na P, =18:

Q, =400-5-18=310

EA =Qp — Qs =310—260 =50 pov.
Q. =-100+20-18 = 260} grpo = Qp — Qs LoV

6)

30
P ali
B=20-

By-I8 |

50100 150 200 s 5050350 400 Q
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Cowsan + ||

a.

ATy, — AT, .100=12 & MTT_S:LZS:LOO =12 < AT, =140

PIl,, =12% <

02

AFII TP.T.
i L L 1o %-100 =120 y.p.

TOZ

= AEII

(2002)

» [paypatikn nocootiaia petaBoAnoo2-2003) =50% <>
AEII AEII

03ott 02 ot1 100 = 50% f—
AEHOZ oT.T

AEIT,, .. —-120
120

100 =50% <> AETT,, .. =180 y.u

AEIT TP.T. AEIT T.
ot = @ P g 180 ifo)-loo o

03

= AEII

(2003)

AEIT . tp.T. = 252 .|
K.K. AEIT
OT.T.=

(2002) AT

(2003)

(2002) TP T- )

= KXK. AEII 100 &

(2002)

K K. AEIT ., Tp.
12= (2002)

T.
o 100 & K K. AEI

K XK. AEIL . . Tp.T.
(2009 0T T = @09 1002315 100 22,25 4 1.
AT(zooe;) 140

p.1.=15 %1

= KK. AEII

O MINAKAZ YMITAHPQMENOXZ
AET K.K. AEMN K.K. AE
ETOX AT AEI (ot.t
(tpéx.t.) () (tpéx.t.) (ot.t)
2001 100 80 80 1,1 1,1
2002 125 150 120 1,5 1,2

2003 140 252 180 3,15 2,25
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AEIT ot.1.
mAnBocoudg

K K. AFEII ot.t.=

Apa yia to €tog 2002:
120

12=——< n?m@ucuég(zooz) =100 kdroKot
TAnBovoudg
Na to €tog 2003:
180 , .
2,255=—— & 71701900“0@(2003) =80 Kdtowot
TAnBvcoudg

[Mvetal aAAayn tou €toug Baong.

AT(ZOOZ) =100 (véo €tog Bdong)
AT 01 = % -100=80
AT 505 = % 100 =112

AEII ot.t.= M.loo

AT

AEH(2001) e = % -100=100
AEI 5009 0 = % -100=150
AEI o) oo = % 100 =225

Enopévwg o nivakag diapoppuvetal wg eENG:

‘Etog AT A.E.MN. (tp.T)
2001 80 80
2002 100 150
2003 112 252

Mpaypatikn petaBoAnooi-2002) = 150 -100 =50 y.p.
Mpaypatikh petaBoAnoeo2-2003) = 225—-150 =75 y.p.

A.E.MN. (ot.t)
100
150
225

EmpéAcia: KoutooupnéAn Katepiva
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4° AIArTQONIZMA NPOXZOMOINZHX

ENAEIKTIKEZ ANTANTHZEIX

OMAAA 1" “
A.

a. Nabog
B. Zwotn
Y. Zwotn
6. NdBog
€. NdBo¢

B.1 Bkaty

B.26

OMAAA 2" I I

KegpdaAalo 5° . MetaBoAn tng Tipng Kat tng noodtntag .oopponiag.

MetaBoAn tng ZAtnong.
MetaBoAn tng MNpoopopdg.
BAéne oxoAikd BiAio oegA.: 96, 97, 98

OMAAA 3" “
a.

AINQXTO L AP Q MP
EMINEAO L
1 X 25 25x
2 x+1 25x+40
3 X+2 max 30
AP, . =MP, =30

Q, =AP;-L,=30-(x+2)=Q, =30x+60
_Q9,-Q, :>30:30x+60—25x—402>
L,-L, X+2-x-1
[329]

MP, X=2

ATC MC

80

50



O nivakag yivetat:

L Q MC
2 50
3 90
4 120 50

TC,, = ATC,, - Q,, =80-50 = 4.000
VC=L-W

MC,,, = VC,,, —VC,, 50— 4w —3w
leo - ng 120-90
VC,, = L-W =2-1500 = 3000

FC =TC,, - VC,, = 4000—3000 = FC =1000

= w =1500

B.
VC,, = L-W =3-1500 = 4500

VC,,, = L-W =4-1500 = 6000

Y.
Av n enixeipnon anaoxoAnoel évav entnAéov L n napouoia tou Ba petaBdAel

TNV Nnapaywyn katd 25 povadeg.

Apa MP, =25, an6

Mmp, = Q= 95 Q57120 5 145
L.-L, 5—4

VC,, =L-W =5-1500 = 7500

VC, =VC,, —2000= VC, =5500

To Q, eivat evéidpeon napaywyn petau tou Qg kat Q,,,. To oplakd k6oTog

deixvel otnv enixeipnon néoo Ba petaPAndei to kdotog napaywyng tng and
TNV napaywyn tng kabe gopd teAeutaiag napaydpevng povdadag. Kébe pia
Hovada peyaAutepn tou 90 Kal ewg o 120 éxel oplakd kéotog 50.

Apaq,
MC, =50
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e - VG, —VCy _ o 5500-4500 _

" Qx _QQO Qx -90
AQ=Q, s —Q,yp =145-110 =35 povadeg

OMAAA 4" “
a.

"komého" = P, +20 = P'—P, = P, +20 =P’ =2P, +20(1)

Q, =110

Xvvohikd ‘Ecoda P, =200 = P, -Q; =200
Tuvorké Ecoda P’ =800 = P'- Qs, =800
_ 200

Qs
A ()
P, @200: 800 [P, =10
o _800[ P 2R,+20
SA P(
P/ =2.10+20= [P’ = 40|
200
QSAZE: QSAZZO

AQ

B. H npoo@opd kat n ¢htnon eival ypappikég ouvaptnoels. O Adyog AP

ekppddlel tnv kAion t™¢ eubeiag, &nA. to 6po «b» otn cuvdptnon NG
npoo@opdag Kat To «B» otn ouvdptnon tng {Mtnong.

Apa,

S_%-g: 2_5% 5=4
Qs, =v+P=Q =v+4-P, =>20=y+4-10=y=-20
Qs=-20+4-P
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v P Qg =20=Q,

/
ED :&.13_423.@362_2.
AP Q, 20
Qp =a+PP' =20=0-2-40= a=100.
Q, =100-2-P

EmpéAeia: KoutooupnéAn Katepiva

5° AIArQNIZMA NPOZOMOINXHZ

ENAEIKTIKEZ ANTANTHZEIX

OMAAA 1" “
A.

NaBog
NaBo¢
Ywotn
Ywotn
Ywotn

AWN=

B1. y

B2. P

OMAAA 27 I I

KepdAalo 1°. To olkovopiké KUKAwpa
BA€éne oxoAikod BipAio ogA.: 23, 24.

OMAAA 3" I I
a

2007

To €10g 2007 eival €tog Baong, dpa to AEN oe tpéxouoeq tipég tautiletal pe
10 AEN oe otaBepég tpég. MNa va Bpebel o apiBudg twv avépywv npénel va
unoAoylotel 0 NANBuopdg to 2007 Kal To €pyatikd dSuvapikéd Tng Xwpag autng.
Apa:
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AE 5007) o . 2007 320.000.000.000
KK AEIT, ., 16.000

*  Epyatkd dvvopko = [TAnBvopog-65% = 20.000.000 - 65% =13.000.000 dropa
Epyatiko dvvapkd - Iocooto avepylog
100 -

=2.990.000 érropior

= [TAnBvopog = =20.000.000 dropa

=  Avepyor=

~13.000.000-23

100
2008

. H?m@ucuég(zoog) = H?m@ucuég(zom) + Hkneucuég(zom) -25% =
20.000.000+ 20.000.000 - 25% = 25.000.000 aropa
= Owovopka gvepyog mAnduopudg = Epyatikd duvopuko
= Epyatikd vauuu(é(zow) +3.000.00 =
=13.000.000 +3.000.000 =16.000.000 aropa
=23+2=25%

*  Epyatikd SDvaulKé(zoos)

*  Jlocootd (xvz—:py{ag( 2008)

=  Avepyor= % =4.000.000 dropa

" Owovopkd pn evepyodg n)m@vcsuég(zoos) =
[TAnBvopdg — Owovopkd evepydg TAnBvo oS =
25.000.000—-16.000.000 =9.000.000 dropa

» To KK npaypatiké AEMo0s) = 16.000
= Apa:
= AEII

=KK AEH(zoog) 02 1(2007) * mneucué(zoog) =

=16.000-25.000.000 = 400.000.000.000

= [Ipaypatikr mocootioio petafoin AEH( = M-IOO =25%

200772008) 320

(2008) o 7.(2007)

6. MNa va Bpebei o pubudg NANBwplopoU tou 2008 npénel va unoAoylotel o
AT(2008)
Apa:
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AEII
" AT e = 100 460 100-115
AEH(zooa) oe7(2007) 400
AT 00 —AT ~
" Pl = — 20— (20100~ 115100 35 _ 1504
AT 100

(2007)

Cowsan # ||

A E: Qy=Qs=120-10P =20P = |P. =4
lNa P. =4:

Qp =120-10-4=Q, =80
Qs=20-4=0Q,=80 }
rtnv E:

QD/ >Qs:>QD/ - Qs =&Meppa

Qy -Qs=16=Q_, -80=16=0Q_, =96

Mooootd pet. noo. = 9680 100 =

Qg =80

80
AQ
0,
v = % = i(())w/o =2. To «N\» gival kavoviko.
0
Y

B.
Q, =12-Q, =|Q,, =144-12P| - n véa htnon

Yo véo onpeio 1oopponiag E’:
P, P
= & _E_ = -1=

b= —E& =[P, =6
AP Q, 144 -12P,

Onodte: Q, =144-12-6 =|Q_ =72

Y10 véo onpeio oopponiag E’:

P,
AT 58 5o
AP QE/ 72
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Q. =y+P=72=y+12:6=7=0

Apa n véa npoogopd givat: |Q, =12P

I. Yto véo onpeio 1oopponiag E' n |ED| =1 eival to péoov tng gubeiag tng

{Atnonc.

Edv n npoopopd pelwbei, 5nAadn kivnBel npog ta aplotepd pe otabepn
™ ¢htnon, n ayopd Ba 1oopponnoel oe PeyaAutepn TP Kal PIKPOTEPN
noocoétnta. H eAactikétnta ¢htnong eival EAAcTIkA oTtnNv NEPLOXN AUTA.
H noocootiaia petafoAn tng noodtntag eivar peyaAltepn and tnv
nocootlaia petafoAn tng tpng. Apa n ouvoAikn dandvn nou eival to
OUVOAIKG €0060 Ttwv Nnapaywywv Ba pelwbel.
Edv n npoo@opd au€nBei, 6nAadn kivnBel npog ta 6e€1d pe otabepn tn
¢htnon, n ayopd Ba loopponnoel oe PIKPOTEPN TIPA Kal PeyaAUutepn
noooétnta. H eAactikétnta ¢htnong eival aveAaotiki otnv NEPLOXn autA.
H nooootiaia petaBoAn tng tipng eival peyaAltepn and tnv noocootiaia
petapoAn tng noodtntag. Apa n ouvoAlkn dandvn nou gival To oUVOAIKOS
£€0060 twv napaywywv Ba pelwbel.
Ané ta napandvw ocupnepaivoupe 6Tl ol napaywyoi tou ayabou «\»
NpENeL va Kpatnoouv otaBepn tnv npoo@opd ylati kaBe petatonion Ba
HEIWOEL Ta £€0064 TouG.

EmpéAcia: KoutooupnéAn Katepiva

6° AIArQNIZMA NPOZOMOINXHZ

ENAEIKTIKEZ ANTANTHZEIX

OMAAA 1" “
Al

a. XOXTH

B. ZOXTH

y. NAOOS
6. NAOOS
e TOYTH

B2 &
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Cowon 2 ||

A. KepdAalo 60. BAéne oxoAikéd BiAio 7. AkaBdpiloto EBviko Mpoidv oeA.
140,141

B. KegpdAalo 60. BAéne oxoAko BiBAio 9. To Katd KepaAnv Mpaypatikd AET
oeA. 142

Cowon > ||

a.
= L=4, AP, =40, dpo Q,=AP,-L,=40-4=160
VC,s, =nuepopnc0ia + mpmdteg VAES + HETOPOPKE =
=1500+200+100 = 1800
= L=5, AP, =40, AP,

Smax

= MP, =40

Apa MP, :% = Q, =200

5 4

AVC = ATC = 1400 = TCZOO - TC160 = 1400

TC,y,, =15TCy,

=1,5TC,,, - TC,,, =1400=[TC,,, = 2800
Apa TC,,, =1,5-2800=|4200

» Q, =210 Apou n kd&Be pia and ug ennAgov Hovadeg npoidvtog
petapBdaAAel to kéotog Katd 60 eupw, toxver MC,,; =60.

TC,,, —TCy, TC,,, —4200 N

10

MC,,, = = 60 =

TC,,, = 4800

Q210 _ono

Apa:
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Q TC

160 2800
200 4200
210 4800

B. To evoikio tou Kktipiou eival to Ztabepd Kbotog
Apa FC=TC,, —VC,, = 2800—-1800 =|1000

Evoikio = tetpayovikd HETpo - TIUY TETPAYOVIKOU LETPOV

Apa Twn teTpoyovikov=

=2 gVPO TO TETPAYOVIKO HETPO

y. Na Q, =éyvwoto TC, =3500
Xpewalbpaote 10 MC,,,

TCop —TCyyy _ 42002800 _

MC,y, = = 35
ono _leo 40
Apa MC, =35
TC,A -TC -
MC :W—‘“’235:M:Q =180
' Qw _Qmo Qw _160 !
Q TC MC
160 2800 -

Qu,=180 3500 35

210 4200 35
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Av augnoel tnv napaywyn tng katd 25 povadeg Q =180+ 25=205
To Q,y €vdiapeon napaywyn, apa MC,, =60

TCo — TCopy TCops —4200

MC., . = =60= TC,.. =4500
o ons - ono S =
Q TC MC
200 4200 -

205 TC=4500 60

210 4800 60

Apa ATC =TC,q — TC,qy = 4500 —3500 = 1000

OMAAA 4" I I

a. AyaBé X

A
rnv Qp =100, XA =2500, P =—== 2500 25

Q, 100
P, =25, Qp =100. To peoov tng eubeiag D,. Apa ED, =-1

AQ P 25
An6 tnv ED, =A—Q-—1:>—1=[5._:> B=4

P Q, 100

Q,, =0+BP =100 =0—4-25=|o=200]

1Q,, =200-4P|

Ayab6 ¥

rtnv twpn P =10, EDW:—% Kat B=-10 ané v

AQ P 1 10
ED, =— 1 =-——=B-—=1Q, =300
v AP Ql 3 B(21
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Qp, =a+BP=300=0-10-10=

Qp, =400-10P

B. Ztnv upn P, =25,

A
2A =12,5%Y, =Y, =0T215:>Yl = %: Y, =20.000

Apa Y, =Y, +0,5Y, =Y, =15Y, =Y, =30.000

y. H atfnon tou eioodnpatog anotedel npoadlopiotikd napdyovia tng
¢ntnong kat yia ta duo ayabd. H ghtnon toug Ba augnbei yiati eival kavovikd.
MNa va BpeBei n avtidpaon tou katavaAwtn petd tnv alt&non tou €l008NPATOG

ToUg npénel va unoAoyloBei n elcodnpatikh eAactikdtnta (E, ) kat yia ta 6o
ayabd oe otaBepn Tpn.

Ayabé X
H ad&non tou el0o0dnpatog katd 50% avgnoe tn D, katd 100%. Apa otnv

A(y
100%
otaBepn upn 25, E, = _/Q _109% =|E, =2
AY 0
A 50%

H av€non tou el0obnpatog tou katavaAwtn auvgnoe tn hrtnon katd 200
povadeg oe kABe eninedo tipng. Apa otnv otabepn tiyn 10 n nocdtnNta nou
{ntdel o katavaAwtng eivat 500 povadeg.

Apa Y, =20.000 Q, =300 AY =10.000
Y, =30.000 Q, =500 AY =200
g, 28Q Y, 200 20000 ey

AY Q, 10.000 300

6. H véa ouvdptnon ghtnong tou X :
Qp, =2:Qp = |Q,, =400-8P

H véa ouvéptnon ghtnong tou W :
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Qu, =Qp, +200=>[Q,, =600-10P

€. H av&non tou eloodnpatog eixe oav anotéAeopa o katavaAwtng va ¢ntdel
and to ayab6 X otnv P, =25, Q, =40-8-25=Q, =200.

H tautéxpovn petaBoAn tng tpng peiwoe tv noodtnta ot 160 povadeg.
Apa n tph augnbnke and 25 xpnpatikeg povadeg oe 30 XpNPATIKEG HOVADEG.
H teAikn Zvvoiikn Aomdvn =30-160 = 4800 yp.LL.

Apa AZA = 4800—2500 = 2300 yp.p.
H at&non tng tipng tou X (oupnAnpwpatikd) peiwoe tn ¢htnon tou W katd 200
HOVAOSEG Kal tnv enavagepe oto apxiké eninedo.

Apa n XuvoAikn Aandvn yia to W napépeive otaBepn.
XA =10-300=3000 xpnUoTiKéC LOVADES .

ArA©O X

0 100 160 | 250 300 350 400
>0 150 200 Q
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ATAOO ¥

1
1
1
0 100 200 300 400 500 600

7° AIATQNIZMA NMPOZOMOIQXHX
ENAEIKTIKEZ AMTANTHZEIZ
I
A.

NAGOL
X(XTH
Y(3TH
X(XTH
NAGOL

Lk WN -
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owsanar ||

BA€ne oxoAko BiBAio ogA. 83-84 (napdaypagol a, B, Y).

OMAAA 3" “
a)

L MP MC ATC Q VC
1 8 8
2 10 18 20-400
3 12 1000 30 32-400
4 20 840 1064 50 49-200
5 10 60
AQ ,

MP = AL kat Bplokw to Q

VC =W-L+ Q-Kobotog mpwtng VANG

VC30 =W-3+4+30-600

VCso =W-44+50-600

Apa:

MCq, = VCsy — VCs3 © 840 — (4W + 30.000) — (3W + 18.000) -

Qs0 — Qa0 20
W = 4.800x. p.

B) TCso= ATCso - Qs0=1.064 - 50=53.200 x..
VCso = (4 - 4.800) + (50 - 600)=49.200 x.p.
Apa: FCso = TCs0 — VCs0 = 53.200 - 49.200 = 4.000 x.p. = FC

y) MCgq = 250 VC0 o g4 = 22200°VEao oy, - = 40.800y. .
Qs50—Qa0 10
TCao = FC + VIC40 = 4.000 + 40.800 = 44.800 x.p1.
Apa: ATC,o = —20 = 24890 _ 4 120y. .
Qa0 40

8) VCs0 = 49.200
A(VC) = A(TC) = 22.800 x.p. (yiati A(FC)=0)
O¢éAoupe VCq = 49.200 - 22.800 = 26.400 x.p. (evoidpeoog)
Xpewalbpaote MCzp = 1.000 x.p.
_ VC30-VCq 32.400-26.400

ApCl: MC30 = W < 1000 = T < Q = 24 pov.
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QP
a) Ep = EQ_l ceteris paribus

[=>ATwayY =4000
P: =30: XA1=P1Q7 © 450=30-Q; & Q; =15

P2 = 20: £A2=P>Q; & 800=20- Q2 & Q2 = 40

AQPy _ 2530 _ _
Apa: Ep = APQ, -1015 5

|Ep| > 1: EAactiki {htnon

B) Na Y = 4.000: A1 = 450 x.p.
2A> = 800 x.p.
Apa: XA> - A1 = 800 - 450= 350 x.p.

A AP , ’ . .
H |Epl > 1 (|?Q| > |?|) Kalr n tpn pewwvetal, dpa, oto ywopevo P - Q

enikpdtnoe n 1oxupdtepn petafoAn tn noodtntag kat n A au€nbnke katd 350
X.H.
Y) ZAg = P - Qs ©1.600 =20 - Qg & Qs = 80

B->A:TwaP =20
Q=80 Y; = 6.000

Q2 =40 Y2 = 4.000
Moq: v = 201 _ =40 6000 _ . —
Apa: Ey = ATq, — 7000 80 1,5 Ey > 0: Kavovik6 ayaBé

6) MNa Y = 4.000: Qp = a + BP (onpeia A kat IN)
{15 =a+f - 30}

40 = a+ B - 20 a=90xkaLf =-25

Apa: Qo = 90 - 2,5 P)
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€) BA¢éne oxoAikd BiBAio oeA. 46.
EmpéAeia: AupneponouAou Katepiva

8° AIArQNIZMA NMPOXOMOINXHX
ENAEIKTIKEL ATANTHZEIZ
I
A.

rOXTH
NAGOL
rOXTH
NAGOL
NAGOL

e

B.
1. 6

2.y
OMAAA 2" “

a. BAéne oxoAkd BipAio oeA. 54, napdypagpog 3.
B. BAéne oxoAwkd BiBAio ogA. 65.

OMAAA 3" I I

Movadeg W ov Buodlovtat
A. K.E tou X= S ¢

Movadeg X Tov mapdyovtol
A>B:2=1//B->Tiz = 15//T > A2 =2//A > E: 2 =4
To k6otog eukalpiag eivat au€avépevo (oeA.21-22 oxoAkou BiBAiou)
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B. Na X=30 (evdidpeooq):
150-Y¥

K.E( tov X=1,5<1,5=

B-T)

ow,, =135

Apa : O ouvduaopdg K ( X=30), W=140) eival avé@Iktog

r.
LYNAYAXMOI X (+50%) Wy
A’ 0 170
B’ 30 150
An6 tn r s 120 véa
KA, A’ 920 80 oto
E’ 120 0

ouvéuaopd B “, yia X=30, Wmax = 150
Apa, o K ( X=30, W=140) €ival epIktog (oeA 19 — 20 oxoA. BiAiou )

A.

a.[ta X=55 (evbidueooc otnv apxikn K.I.A.):
120—-¥

KEtovuX=2&2= V¥, =90

(T>4)
Apa, yla TG npwteg 55 povdadeg and to X npénel va Buotaotouv 170-90= 80
Hovadeg W.

B. Na X=55 (evdiapeoog otn véa K.I.A):

K.E rouX:£=1<:>1=150_‘P<:>‘I’maX:125

(B-T) 30 25
Apaq, yla TG npwteg 55 povddeg and to X npénel va Buotactolv 170-125=45
povadeg W.
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a.

ETOX 2015

,P . 150

(Xpnpatikeg Povadeg)
Q

(Hovdabeg) L&

'A.E.I'I. , 24.000
(O€ TPEXOUOEG TIPEG)
Agiktng Tipwv

(%) 100

A.E.I',I. , 24.000
(o€ oTaBepEg TIPEG)
Katd kepaAnv 20
npaypatikd A.E.IMN.

MANBuopog 1.200

Epyatiké Auvapikéd 960

AnaoxoAoUpevol 816

Avepyol 144

MNMooootod Avepyiag 15%

" AEHtp.r. = Ptpéxovroq étoug Qrpéxovroq £TOVG

AEHO“[.‘[. = Pérovq Ba&ong * Qrpéxovroq £TOVG

AEII
» K KAE[, , =—09%t
e MAN6Bvopodg
; ’ Avepyol
= Jlooooto avepylag = Py

Epyatikod Suvapiko

- AT _ P‘tps’xovtog £TOVG 100
Ps"touc Baong

[346]

2016

165

180

29.700

110

27.000

18

1.500

1.200

984

216

18%

2017

198

200

39.600

132

30.000

18,75

1.600

1.280

1.088

192

15%



AEI, ¢,

= AT = AL 100

" AElg . = AEZ{,‘”‘ +100

*  Epyatiko Suvauikd = Amacyxoiovuevol + Avepyol
p

ETOX BAYHY = 2016
*  AEIl55cr = Pig - Qis = 165 - 160 = 26.400x. .
* AEM4 400 = Pig - Qe = 165180 = 29.700x. . (= AEIl,,, — 'Etog Bdong)

Apa: Mpaypatikn TocooT. LETABOAN2015-2016 = 22700726499, 100 = 12,5%

26.400
Y. PuBuég minbwpiopot,g , = %- 100 = %- 100 =
16

= (ave€apthtwc £toug Paong)
6. BAéne oxoAiko BiBAio oeA. 141.

EmpéAeia: AupneponouAou Katepiva

9° AIAFQNIZMA NPOXOMOINXZHX
ENAEIKTIKEL ATANTHZEIZ
I
A.

NaBog
Ywotn
NaBog
Ywotn
NabBoc¢

uhWN -~

B.
. 6

II. «a
OMAAA 2 “

A. BAéne oxoAko BiBAio oeA. 164:
a. H @don tng Upeong.

B. H@don tng avéddou.

B. BAéne oxoAko BipAio ogA. 165, «Ta aitia twv olKOVOPIKWY KUKAWV».
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a)

M- A: [\a W = 500 kat gvoikio = 8000
P, =25 Q;=80
P, =20 Q,=40

. _AQPl_—4025_2
ST APQ; -580

Es>1: EAaotikn npoogpopd

E - B: [la W = 400 kal gvoikio = 6000
P, =48 Q; =100
P, =24 Q=70

_AQP,  —30 48

=== =06
S APQ; —24100
Es<1: AveAaotikn npoopopd

B) Qs=y + &P (ceteris paribus)
Yuvduaopoi A kat I
40=v+6-20 y=-120
80 =y + 8-25} 5§=8
Apa: Qg, = —120 + 8P

Yuvbuaopoi B kat E

70 =y +8-24 y = 40
100 =y + 5-48}‘:’5= 1,25
Apa: Qg, = 40 + 1,25 P
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Y)

S

28: ----------------------------------------------------------------- 2 Z (Grepeg)

S1

%8 ------------------------- 1§A (amerpec)

20 40 60 80 95100 140150 Q

Fowar e ||
a)

L Q VC AVC MC

1 4

2 10 3,000

3 18 4.800 225

4 28 6.800 200

5 ; 40 225

6 ; 48 10.800

VC ;=W L, +Q;-A&la tpdtng HANS <

[349]

MP

10
12



4800 = (1000-3) + (18- A&ia mpdtng HANG) <
A&ila mpod™C VANC=100 %. L.

B)
VC, =AVC-Q, =225-Q; (1)

)
VC, =W-L,+Q,100¢>225-Q, =(1000-5)+(Q,-100) < Q, =40 pov.

Mp, = 2= g Q=40

= =48 pov.
L L. Qs u

Y)
VC,, =(2:1000)+(10-100) = 3000 y.4.

_VC,-VC,, 48003000

MC,, = = =225 y..
" Q18 _QIO 8
MC,, _ VG, -VC;s <225 :M@ VC,, =4125 y.u.
QIS _le
VC,, 412
Apa: AVC,, =—2L =—5=275x.u.
Qs 15

8) VC, = (1000- 6)+ (48 . 100) =10.800y.LL.
©¢Aoupe VC, =10.800—-5.800 =5.0005 .. (evbidueoog)

Xpetalépaote MCys kal to unoAoyidoupe
(VC, =1000-4+28-100 = 6.800y.L1. )
VC,-VC, 6.800-4.800

MC,, = = =200 y.u1.
= QZS_QIS 10
VC,,—VC 800—5.
Apa: MC,, =28—Q©200=M@Q=19 Hov.
28-Q 28-Q
AQ
€) Bpiokoupe to MP =— .
) Bp H AL

H Aeitoupyia tou Nopou tng ®Bivoucag h pn AvaAoyng Anédoong apxilel pe
TNV NpooBnKn tou 6°Y epydtn, yiati to MP pewwvetal kat to TP (Q) apxidel va
augavetal e gpBivovta pubBpo.

EmpéAcia: AupneponouAou Katepiva
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10° AIAFTQNIZMA NMPOXOMOINXHZ
ENAEIKTIKEX ATTANTHZEIX
I

Al.
a. \édBog
B. Zwotn
Y. Zwotn
6. Zwoth
€. N\dBog

A2.
l.a

Iy

Cowsan 2 ||

a. BAéne oxoAikd BipAio oeA. 13: «Xuveldntd ... {ouv ta PéAN TOU».
B. BAéne oxoAiko6 BiBAio oeA. 14: ii. «H enixeipnon».

OMAAA 3" “
a.

AE.N. AE.N.
ETOX Py Py Qx @ ou AT e
2015 4 10 200 160 2400 80  3.000
2016 5 125 240 224 4000 100  4.000
2017 6 15 250 300 6.000 120 5.000

" AEHtp.r. =

PX TPEXOVTOG £TOVG QX TPEXOVTOG £TOVG + PIP TPEXOVTOG £TOVG Qq" TPEXOVTOG £TOVG

" AEHO‘T.T. = PX

£€toug Baong QX TPEXOVTOG £TOVG + Plp é€toug Bdong le TPEXOVTOG £TOVG

- AT _ Ptiéxovtog étou:;+Plp TPEXOVTOG £TOVG 100
Px £TOoVg Bo’«:ng+PlF étovug Bdong
AEI, .
AT = PT. 100
AEHO”E.’E.

[351]



AEllgpr,

* AEll;, = AT

- 100

B. ETOX BATHY = 2015
»  AEl 6 e orr = (4-240) + (10 - 224) = 3.200x. .
»  AEIl; e 0rr = (4-250) + (10 - 300) = 4.000. p.

Apa: Mpaypatikn TocooT. LeTABOAN2016-2017 = 200023299100 =

3.200
Y.
= PUBLOG TANBWPLOHOY 01 = “%AST” 100 = =22 100 =
= PuBpOC TANBWPLOHOYg s = ”XT—A:“ 100 = 222100 = [20%]

(ave€aptnta and to €tog Bdong)

OMAAA 4" I I

a.
P Q, Q. EAMEMMA TAEONAIMA

80 360 12 240
120 40 28

o

o

240

ZHTHEH: Q, =0 +BP

360=a+B-80}©a=1.000

40=0+B-120) ~ p=-8

MNa P=80:EMeppa =Qp - Qg <240 =360-Q, < Q; =120

MNa P=120: NAgévaopa = Q- Q, < 240=Q, -40 < Q, =280
120=v+5-80 }@y:—ZOO

280=7y+58-120) ~ 5=4

} APA: Q, =1.000-8P

Q,=v+5-P, épa }APA: Q. = -200+4P

B.
loopponia: Qy = Qg <1000-8P =-200+4P < P, =100 x.p

Q, =1.000-8-100 = 200

— Q. =200 pov.
QS:—200+4-100:200} Qe =200 pov
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Y-
H E, >0, dapa, to ayaBé X eivat kavovik6 ayaba.

Enopévwg, n ¢htnon tou ayaBou X au€nbnke, 6tav aunbnke to €1066npa.

AQ AQ
_Q __Q L AQ_ s
EY_g@Lzs_zo%@ o 1%
Y
25
APA: Qp =Qp +—=Q, =
Qo =Qp +755Qo

1
(1.000—8P)+Z(1.000—8P) =1.250-10P=Q,,

Au&Enon tou kdotoug Napaywyng onpaivel geiwon tng npoo@opdg tou ayabou
X.
APA:

50 1
Qs = Qs ~ Qs = (-200+4P) - (-200+4P) =~100+2P = Qg

6.
NEA IXOPPOIIA:

Qp = Qg <1.250-10P = ~100+ 2P <> P, =112,5 X.u
Q, =1.250-10-112,5=125

= Q.. =125 pov.
Qs,=—100+2~112,5=125} Qe a
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L
1000 1100 1200 1300 1400 Q

-100 o 100 200 300 400 500 600 00 B0O 800

EmpéAcia: Aupneponouldou Katepiva

11° AIATQONIZMA NPOXOMOINZHZ

ENAEIKTIKEZ ANANTHZEIZ

OMAAA 17 “
Al.

A XQO¥YTH
B. NAGOZ
. NAAGOL
A XQOYTH
E. NAGOX

[354]



A2.
B
II. B

a2 ||

BA€ne oxoAko BiBAio ogA. 182 (iif) «Anpdolog Aavelopog».

oo 1]

=500- 25P Q, =-400+50P
a.
H E, >0,dpa, to ayaBs X eivar kavovik6 ayabo.

Enopévwe n atgnon tou elcodnpatog Ba au€noel kal tn ¢htnon tou ayabou
X.

2Q Q
EY=Q<:>2=i<:>£=2O%

AY 10%  Q

Y

1

APA: Qp =Qp + QD (500 25P) z (500—25P) =600-30P=Q,,

Meiwon tou k6oToug Nnapaywyng onpaivel ai&énon tng Npoo@opag tou

ayaBou X.
APA: Qg = Q, +200 = (—400+50P) +200 = -200+50P = Qg

B.
NEA IXOPPOIMIA: Qp = Qg < 600-30P =-200+50P < P., =10 x.pn

Q, =600-30-10=300

= Qg =300 .
QS, =-200+10-50 = 300} QE pov

Y.
Ma P,n Qg =-200+50P, (1)

EVW oL KatavaAwTtég eival diateBelpévol va anoppopnoouy Tny NoodTNTa autn
o€ pia upn P’, 6nAadn, Q, =600-30P" (2)

"Kaného"=8<«<>P'-P, =8 < P'=P, +8 (3)

Ma P" kat Pyn Qp =Qq
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(1),(2)=Q,, =Q, < 600—30P' =-200+50P,
g

&600-30(P, +8) = —200+50P, < P, = x4

Cowsan + ||

a.
L Q VC MC
30 150 600 4
40 170 740 7

50 180 860 12
* VC=w-L+c-Q

pa: 600 =w-30+c- 150} o= 10 XpNUATIKEG HOVASES
740 =w-40+c-170 C = 2 XPNHUATIKEG LOVASES
B.
- MC,, - VC,, —-VC,,, _ 860—740 12
Q180 - Q17o 10
= MCg,, = VCig—VCys 12 = 860—VCys & VC,, =800
leo - Q175 S

VC,,,=wW-L+c-Q,,; <800=10-L+2-175< L =45 (ytoc Q= 175)
i.
* [la Q=150: Aandvn epyacioc=w-L =10-30=300 x.p.
" [la Q=175: Aomdvn epyoaciog=w-L =10-45=450x.p.

Apa avgnon katd 450-300 = (150 y.pu.

ii.
* [la Q=150: Aoandvn mp. vAGV =c-Q =2-150=300 x.p.
* [la Q=175 Aoamdvn mp. vAov =c-Q =2-175=350x.p.

Apa av€non katd 350300 =

v Mp, = Qu~Qo 1702150 _,
I-40 - L30 10
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170-Q
2=r3232<:> Q32 =154 ('Yl(lL:32)

Apa: VCy, =W-Ly, +¢-Qy, =10-32+2-154 =[628 ..

6. Bpiokw:

mc = AVC
AQ

AVC,.. yia Q=150 onuaivet AVC,,;,, = MC(apyn KapmdAng Tpospopis)

Avepxépevo MC > AVC, . — kapnuAn S

APA:
MNINAKAY. ATOMIKHZ MPOYXDOPAY
P=MC Qs
4 150
7 170
12 180

Qs . =Qs... ~ApBuég emyeipficewv

oryopoio

APA:
MINAKAS. ACOPAIAY. MPOY®OPAY
P Qs
4 150-200 = 30.000
7 170-200 = 34.000
12 180-200 = 36.000

€. H emxeipnon peylotonotei ta képdn tng dtav P =MC.
Apa, npénet va napdyer Q=180 (P =MC =12 y.u.)

EmpéAcia: Aupneponoulou Katepiva
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ENAEIKTIKELZ A[TANTHZEIX
Cowsan ||
Al

X(XTH
NAGOL
NAGOL
X(O¥TH
NAGOL

A2.
l. 6

Iy

OMAAA 2 I I

a. BAéne oxoAko6 BiBAio oeA.133-134
B. BAéne oxoAwd BiBAio oed.134
Y. BAéne oxoAko6 BiBAio oeA. 135

OMAAA 3" I I
a

2YNAYAZMOI X Y

A 0 epydtece4 =0 200 epyarec » 8 = 1.600
B 50 epyatec ¢4 = 200 150 epyarec e 8 = 1.200
r 100 epyaTece 4 =400 100 epyatec e 8 = 800
A 150 epyaTece 4 = 600 50 gpyarec e 8 = 400
E 200 epyarec » 4 = 800 0 epydTece 8= 0

O1 napaywyikoi ouvteAeatég €xouv tnv (61a e€eldikeuon otnv napaywyn

Kartwv 6Uo ayabwv (kdBe epydtng napdyet h 4 povadeg tou ayabou

X 1 8povadeg tou ayabol W), dpa, n KILA. eival eubBeia. To kbotog

eukalpiag
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eival otaBepd, SnAadn, Buoiadovtal otabepég povadeg and to eva ayabo
ylava napaxBei pia emnAgov povada and to aAAo.

Movdadsg X nou Buaoidlovtal

=0,5 (otaBepod oe 6An tnv KIMA)

B. KE.tou W=

Movédsg W nou napdyovrat

AnAadn, yia va napaxBei pia eninAéov povdda tou ayabou W
Buaoialovtal 0,5 povadeg X. Apa, yia va napaxBei n 1.000n povada
W npénetl va Buolaotouv 0,5 povadeg X.

! Ytov @iktdé K anaoxoAouvrat:

Epyatiké duvapiké-Avepyol=200-32= 168 epydrteg
»  [aW=560 anaoxoAouvtat: 560=8LY <=> LW=70 epydreg
= QOiunéAoinol 168-70=98 epydateg napayouv X=4 « 98=392 pov. ¥
0 e@iktdg K pnopel va kataotel péyiotog, av n KMNA petatoniotei npog
ta aplotepd. Autd Ba oupPei, av pewBel n noodtnta tTwv

Napaywylkwy OUVIEAEOTWV TNG OIKOVOHIaG N av XElPotePeUoel N
texvoAoyia n av undp&elouvduaopdg kat Twv duo.

6. OéAw X=450+80=530lNa
X=530:

KE.touW=05<==@& _ 600-530 - Y_..=540
Wmax- 400
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Apa, to W npénet va augnBei kata: W-loo =8%

OMAAA 4" I I

a.
Qs =y +5P, apaAP%O o V=Y
100=v+&-60 6:1
B. KapeAT 49, 4600
lNa P 40 n E, 5
Q,=80 Y,=4000
=Q, Y, =4600
E, - AQ Y, _ Qs —80 4000 Q, =140
AY Q1 600 80

140= 0 +p- 40 a =220
QDzza"'BP’ Gpa, o }

100= o +B-60[ ~ p=-2
APA: [Q, =220-2P

Koumoin D1 Y =4000

[Moapdiinieg kapmdleg onpaivel 6Tt B= g

=—2 oty Tig dvo Kapumoieg D .
AP

lNa P=40 n Q, 80
APA: Q, =% tPp<=80=0-240 < ®=160

APA: [Q, =160-2P

Y.Q,, =160-2P

E :A_Q.P_1<:>_3:B.ﬂ<:>_3:_z-L<:>Pl:60
AP Q Q, 160-2P,
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D

Ta P,=60:Q, =160-2-60=40, &ni.=|P,=60, Q,=40

o.

[a P =50:Q, =160-2-50=60
’ [Theovaopa =Qg —Qp =90-60=30 pov.
Qs =40+50=90

2E =P -Q,=40-80=3200 (yopis xpatiky mnapéupoocm)

a. 2E =P -Q; =50-90=4500 (netd tnv kpatikh mapéufocn)

APA SE_-3E, =4500-3200=|1300 yu

B. And Toug KatavaAwtég eloénpagav:

A, =P,-Q, =50-60=|3.000 ypu.

Amd 10 Kpatog elomEmpatayv:

[TAedvoopa-P, =30-50=(1.500 yp

EmpéAcia: AupneponouAou Katepiva
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NEOEAAHNIKH FNQZ¥A - AOFTOTEXNIA

1° AIATQONIZMA NMPOXOMOINZHZ

ENAEIKTIKEX ATTANTHXEIX

A

= O autapxikég tpdnog OSanadbaywynong wBel otnv enmBetikn
oupneplpopd tou naidlol. — =Zeondopata opyng o€ kKABe @opéa
e€ouoiag aAAd kat ekbnAwon piooug npog adlvapa nAdopata —
Mnxaviopdg apuvag.

*  Yi00étnon otepeotunwy and naidld olkotpoPeiwv, nou dev eixav
Betikd npdtuna kal epebiopara.

=  AU&non patoiopol — Mndapivin petaAapnddeuon nBikwv apxwv an’
TOUG QOopelG aywyng — Patolopdg: évoelén twv aduvapiv tng
NPOCWNIKOTNTAG TOU ATOHoU.

B1. O @déPog tng anwAelag Twv KektNpévwy Kal dlatdpa&ng Tng KOIVWVIKNAG
yaAnvng oe ouvduaopd pe  npoUndpxouceg  NPoKATAANWEL  Kal
dlalwviZépeva otepedtuna wbel kanoloug avBpwnoug otn pioaArodoia kal
v enBetikn oupnepipopd oe Pdpog twv Evwy, Nou Petatpénovtal o€
e€lAaotnpla Bupara...

B2.

a. H ouyypagéag enikaAeitat tnv €€hynon g Yuxoduvapikng Bewpiag yia
TN yévvnon Tou pataolopou. Apxikd divel éva napddelypa yla va TeKUNpLwoEL
™n B¢on NG, oto onoio epnepiéxetal pia oUykplon — avtiBeon yia va H€i&el
10 p6A0 TwV autapxikwv yovéwv («Ma napdderypa ... naididé»). AkoAouBel
éva aitio - anotéAeopa yla va gavel n enidpacn autig TN CUPNEPLPOPAG
ota natdd («Autd ... e€ouaiag»), aAAd kat pia ouykpion — avtiBeon nou
€lOAyETaAl PE TNV OUVEKTIKA @pdon: «And tnv dAAn nAeupd ... AAAoug».
AkoAoUBwg artioAoyel yiati ta nadid and Bupata yivovral BUteg («An’ To
poAo ... bla») kar enkaAoupevn tnv aubBevtia tou Freud aitioAoyel
ennpooBétwg yiati ta natdid uloBetolv TN cUPNEPLPOPA TWV YOVIWV TOUG.

" nou KAvel kanolog, va npootatéel, ayyidel: evepyntikn olvtagn

» Metarponn: Yuxvd an’ tnv npoondBeia nou yivetal and kanolov
MPOKEIJEVOU va MNPOOTATEUTOUV TA KEKTNPEVA Tou anod
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npaypatikoug N @aviaotikols e€wteplkous exBpoug, ayyilovtal
Ta épla tou piooug kal tng Eevopopiag.

Y.
= 81" — §2": Xpnon epwtnong
= 84" — §5": AvtiBeon (evw, OpwWC)
B3.
a.
* Ewoaywylkkd: petagoplkn  Kal  €lpwvikn - xpnon Tng  A€ENng
«KOAANTIKA»
*  Avw Kal Kdtw teAeia: npooBnkn plag anoyng
B.
= feonkwvouv - eyeipouv
* youota - NPOTIUNOELG
= p{wpEvn - edpatwpévn
= £X€l va KAvel - ouoxetiletal, ouvoéctal
—

»  grpéPetal evavtiov avurtiBetal, avupdxetat

I. O nowntng Bewpei adiavénto va pnv pnopolv va cuveldbNTonoaoouyv ot
avBpwnotl 46Tl toug evwvel éva Kolvd Xapaktnplotikd, n poipa TNg
Bvntétntag, dnAadn 6t n {wn pag eival e@hApepn, napodikn Kal epeig
«NgEpaotikoi» and autdv tov kéopo. Avr autoU noAAoi davBpwnotl
Agltoupyolv napdAoya Kal patolotikd, Bewpolv TOug €autous TOUG
unéPtepoug, unotpolv  Toug ouvavBpwnoug Toug Kal  «Tpafouv
SlaXWPLOTIKEG YPAPPEG», EkdNAwvovtag éviova alobnpata picoug Adyw tou
Xpwpatog N tng dlaPopetikng NpoéAguong N twv NenolBnocwy twv dAAwv.
MNa tov nowintn €ival avenitpento kat napdAoyo va tautidouv kdnototl T
dlapopetikdtnta pe TNy Katwtepdtnta evw 6Aol aveaptntwg Ba Exoupe pla
Kolvn katdAn&n, tov Bavaro.

A.

Avaykaiétnta oeBaopou tng Sla@opetikdTnTag:

= [lpootacia avBpwnivwv dikaiwpdtwy kat avBpwnivng aflonpénelag -
AlaopdAion dnpokpatikwy Beopwy.

= QOpaAn cuvinapén — ayaotn cuvepyaoia — Kolvwvikn eudokipnon kat
atopikn aveAlgn.

= Apon patolopou, €BVIKIOPOU Kal YEVIKA TWV PALVOUEVWYV TNG KOWVWVIKNAG
naboyévelag — ‘Oxt 6idonaon KOWWVIKAG GUVOXNG.
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Eopiktol tpénot e€EdAeing patoiotikwyv d1abéoewv:

AvBpwniotikn  nawdeia - Evioxuon tou aAtpoulopol Kat  Tng
aAAnAgeyyUng — ZXuppetoxn o€ avtiotoixeG eBelovtikéG Opdoelg n
NOAITIOTIKEG EKONAWOELS

HBwn dianaidbaywynon and tnv olkoyévela.

Auotnpég kupwoelg and tnv noAiteia oe dooug ekbnAwvouv tétola
anapadektn cupneplpopd.

Ta MM.E. va pnv otoxonotolv avBpwnoug, unoypappilovtag tnv
Kataywyn n to Bpnokeupd toug. Avt’ autoU npoBoAn NVEUPATIKWY
avBpwnwv kat M.K.O, nou diatpavwvouv tnv afia Tou oupaviopou Kat
TNG NVEUPATIKAG avektikdTntag.

EmpéAeia: MavwAdkn AyyeAikn

2° AIAITONIZMA NMPOXOMOIQZHE

ENAEIKTIKEZ ANANTHZEIZ

A. Awatnpnon tng €BviknG pag tautdtntag, aAAd oxt andppiyn NG €NAPng
pe dAAa €6vn. — AAAnAenidpaon - Xuvepyaoia - Eprivn — TMaykéopia
oUpnvola — AvBpwniotikd 16ewdn — Andppipn pioarrodotiag.

B1.

Ywoth
Ywoth
N&Bog
NaBo¢
Ywoth

i WN =

‘Ox1 anokonn ané g pideg.
» [lapadoon: nu&ida npooavatoAiopou yia to NeoéAAnva.
= AvtAnon duvdpewv an’ autn.

a’ nAnBuvtiké:
*  Yuyypa@éag: 6ev anootactonoleital — KaBoAwkdtnta
*  Enkowvwviakég tévog: {wnpdtnta, apecdTnta, napaotatikdtnta.
*  YuMoyikn euB0vn - and kotvoU avtipetwnion Tou B€patog.

[364]



B3.

©ETIKO

Evepyntiki obvtaén:

o Toviletal o popéag tng evEPYELQG

o Emkowvwviakég tévog: {wnpdtnta, agecodTnta, Napactatikoétnta
Metatponn: Eival Yuxikn appwaotia, nou npénet va Eenepactei and epdcg,
yla va 606ei otnv €Bvikn pag undéotaon 6An tng n a&ia kat 6Ao NG TO
Bdboc.

16avikéd - 16ebeg

ave€dvrAntoug - aoteipeutoug
avunoAdyiotn - avektipntn

aAdlouv - petaBdAAovtat

d1dAuon - anoddépnon, kataotpoPn

EnikAnon otn Aoyikn pe tekpnpla: KaBoAikn aAnBela («Kal pdAiota ...
Eupwnng), napadeiypata («oav kAaoikdg... Eikooléva, Aativoug -
YAdBoug»). Enxeipnpa — loxupn otnpl&n tg B€ong tou, peaAlotikn
anekévion tng Katdotaong.

EnikAnon oto ouvaioBnpa pe nointikh Agitoupyia g yAwaooag
(«yaAouUxnoe ... Toug Bnoaupoug TNG») Kal AEEEIG Pe ouvaloBnpatikn
@option («ave§aviAntoug Bnoaupoulc», «afia avunoAdyiotny) —
MpdkAnon Yuxikwv avtidpdoewy, ENKOVWVIAKOG Tovog ({wnpdtnta,
apeodtnta), evalcbntonoinon tou 6éktn.

Opotétnta: Xdvouv tnv enagn pe t yAwooa toug. MiAouv
«BapBapikdr.

Alagopd: O1 Mooeldwvidteg €xouv eniyvwaon Tou €KQUAICHOU TOUG
Kal autd elval kKAtl nou toug otevoxwpel, evw ol NeoéAAnveg dev
é€xouv guveldntonolnoel tn {oPepn autn kataotaon.

Avaykaiétnta napddoong:
= Avtiotaon oto oapwtiké KUPA TtNG naykoopionoinong kat tng

noAltiotkng aAAotpiwong.
=  Akpoywviaiog AiBog noArtiotikng avéAlEng kal apupnAdtnong
LOXUPWV SETHWV.
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Avtpetwnion navavBpwnivwv npofAnpdtwy
Anoguyn twv AaBwv tou napeABévrog.

Avaykaiétnta d1e8volc ouvepyaoiac:

MoAiopikn  aAAnAeniépaon - Apon  Eevo@oPilkwyv  Kal
PATOIOTIKWYV TACEWV.

Alevpuvon ayopdg — Tévwon oikovopiag - MNaykdopia eipnvn/
Y0pnvola.

Alao@dAion avagaipetwy SIKalwpdtwy.

B. Tpéno eniteu€ng twv napandvw otéxwv:

‘Ox1 anokonn an’ g pideg.

Anoguyn tng Aakpltng nNpookOAAnong oto napeABdév kal tng
npoodonAngiag.

[Ovipn evowpdtwon twv eVIKWY otoixelwv — 8xi Eevopavia kat
HIUNTIOPAG.

MpowBnon Ttou uylolg Olebviopol pPEOw  MOAITIOTIKWV
EKONAWOEWV Kal aBANTIKWV aywvwv.

Yuppetoxn og npoypdupata avtaAAayng padntwv Kat Qpoltntwy
- Eknaibeutikdg touplopdg — «AdeA@onoinon» oXoAgiwv.
EuBUvn M.M.E. kal nveupatikwv avBpwnwv.

PéAoc tou oxoAegiou - OeAktkdg Tpdénog  SidaockaAiag
avtiotoxwv pabnpdtwyv - Biwpatikn yvwon kat enagn pe ta
otoixeia Tng NnoAtiotikng KAnpovopiée.

EuBuvn oikoyévelag: Thpnon nBwv, €Bipwv  goptacpdg
BpnokeuTIKWV Kal €BVIKWV eneteiwy.

EmpéAcia: MavwAdkn AyyeAiki

3° AIArQNIZMA MPOZOMOINZHZ

ENAEIKTIKEEX ANMANTHZEIZ

A

MNEPIAHWH

Avaykaia n xpnon evaAAQKTIKWV HOPPWV EVEPYELAG.
A&lonoinon yewBeppiag, nAlakng Kat aloAIkng evépyelag.
ApaAdtwon tou BaAacotvou vepou.
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o “Mpdypappa totyyouvidg™ : nAlakd ndveAd kat enAoyn uppidikng
autokivnong, napaywyn Atyétepwyv anoppippdtwy.

B1.

uhwhN =
>>>MM

B2. Kal ta duo keipeva divouv éugpaon otoug tpdnoug npootaciag tou
nAavAtn and thv kKAlpatikh aAAayn. Ito keipevo A napouotadovtal Tponot
EVEPYELAKNG ENdpKelag aAAd Kal NPOCWIIKEG EMAOYEG, Mou el ol anAoi
noAiteg pnopoupe va otnpifoupe. Xto keipevo I divetal peyaAltepn Eugpaon
oto vopoBetikd nAaiolo nou n xwpa pag eTotpdadel i AAAEG eupwnaikeS Kal
HE OIKOAOYIKEG OPYAVWOELG YIa TNV AVTIHETWNION Tou nNpoPAnpatog. Am’ tig
dnpooievoelg avudappavopaote 6Tl npokeltal yia éva kaiptlo, enikaipo Bépa.

B3.

a) Eniotnpikn tponikdtnta.

- Mapatnpw 6t ta napdBupa bev e€oikovopolv evepyela.
AnAwvel BeBaidtnta.

- H yn éxe1 otaBepn Beppokpaoia.
AnAwvel Befatdtnta.

B) EvaAAayn a’ evikoU kat a’ nAnBuvtikou.
A’ evik6: KatdBeon npoownikoU npofAnpatiopol — dlEpWTNON-0IKEIOG,
ENIKOIVWVIAKOG TOVOG.

A’ nAnBuvtiké: OXI anootactonoinon- KaBoAikétnta- EuaioBntonoinon-
And kotvou avupetwnion- Entkovwviakog tévog.

B4. YuvunobnAwrtikn onpacia Aé€ewv.
Ybdtwvol nupyol
MéAelg olwnnAég- Avdoa okéyng
Metagpopikdg- EikovonAaotikdg Adyog — EnikAnon ouvaioBnpatog
— YuxikéG avtidpaoelg
— Kivntonoinon ¢gavtaoiag
— EUAnnto pnvupa - Enkotvwviakédg tévog

BS5. Auo otoixeia dpBpou.
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e Enikaipo B¢pa nou dnpooievetal o e@nuepida.
e Ava@opiki Asitoupyia tng yAwaooag, Y’ npéowno — nAnpo@oplakiog
T6VOC.

I. ©¢pa- MpoPAnpatiopds: O alyxpovog dvBpwnog Ba nAnpwoel €va Bapu
Tipnpa e€attiag tng enaioxuving kal kKePOOOKOMIKAG CUHNEPLPOPAS TOU
anévavtt otn gpuon. O axdplotog AvBpwnog Pe TIG WPEAIPIOTIKEG BAEWEL Kal
ug adnedyeg dabéoelc “agaipdooel” toug @uOolkoug népoug kat Ba
TPwPNBel yU' autd.

Kelpevikoi deikteg
e OnukA gk6va: ‘Otav ol AvBpwnotl ... tpuneg.— Oduvnpn
ouveldntonoinon tou peydAou kakou!
e [poownonoinon: Ba pionoouy, Ba puyouv — dUon: NAnywpévog
“{wvtavog opyaviopog.
e Xpnon péAAovta: Ba peivouve, Ba néoouv — Aucolwveg
npoPAEWYELG, Nou anonvéouv avnouxia.

A.
Obuvnpéc ouvéneleg
MAnppUpES

., A Va PLTOV
Atpoo@atpikn péAuvon —-E€apavion

Comv
Epnponoinon @uaoikou toniou - Alatdpa&n .oopponiag olkoouaTNHATWV.
YWHATIKEG Kal PUXIKEG aoBEveleg
Owkovopikn kpion
Anopdkpuvon tou avBpwnou an’ to nepiBdAiov — YnoBdbuion notétntag
dwng.
Kataotpo@n neplouciwv.

Adosgig
e EBelovukég dpdoelg — EualoBntonoinon- OkoAoyikn ouveidbnon-
YuppeToxn oe 6evOpoPUTEUOELG.
e [leploplopdg Tou unepkatavaAwtiopou- AvakUukAwon
e Xpnon evaAAakTIKWV PECWV PETAKivnong.
e Yuppetoxn pabntwv oe avdAoyoug opidoug, npepideg, ouvedpla.

Yi00eoia {owv
e Aflonoinon evaAAQKTIKWV HOPPWV EVEPYELEG.
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e BiloAoyikég KaAALEPYELEG.

e Tlpdotvn™ avantuén — Xpnpatodotnon yla TNV KATAoKEUN
“OIKOAOYIKWYV ™ KATOLIKIWYV .

e Métpa daoonpootaociag.

e Xx£610 vépou yla avaddowon.

e AuoTtnp£g NOLVEG O€ EPNPNOTEG K. a.

EmpéAeia: MavwAdkn AyyeAikn

4° AIArTQONIZMA MNMPOZOMOINZHZ

ENAEIKTIKEZ ANTANTHZEIZ

A. To kelpevo npaypatevetal to Bépa tng napafiaong twv avBpwnivwv
Sikalwpdatwy o' 0Aeg TG XxWpPeG. Apxikd enatveital n npoondbeia tou OHE yia
TNV KatoxUpwon Kal npootacia twv avBpwnivwy dikaiwpdtwy, ekppaloviat
Opw¢ npoPAnpatiopol kat appiBoAieg yia tv thpnon toug, Kabwg ol
napapfaoelg ival kabnpepiveg. AnAwvetatl 6t o oefacpodg kat n drapuAagn
Toug anoteAel nBkd kaBnkov ki1 Oxt  eniPePAnpévo  xpéog. TEAoG
kataypdpetal n ducoiwvn npoPAeyn étt n npodonion Twv SiKAlWHPATWY
anoteAel Peudeniypago.

B.
Epwtnpa 1o

a) Xwotd

ENAEIKTIKA: Ta avBpwniva dikaiwpata eivat 61eBvn, 1oxdouv navtou kat
loxuouv ta (dia yia 6Aoug.

B) NaBog

ENAEIKTIKA: AnoteAel kowvh Slaniotwon 6t ta neploodtepa avBpwniva
Sdikalwpata napapidlovtatl pe tov nio Pavauco tpono.

y) NdBog

ENAEIKTIKA: H Oikoupevikn Alaknpuén twv AvBpwnivwy Alkalwpdtwy dev

elvar vopikd Odeopeutikn, yI' autd xpeldletar kat tn BéAnon tou kdABe
avBpwnou atopikd.

6) Zwotd
ENAEIKTIKA: «Oa npénel va ...i61o tpono».
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€) NdBog
ENAEIKTIKA: H 6Uvapn tng ouAAoyikétntag kat tng opadikng npoondbelag
Ba BonBnoel 18laitepa yia tnv npodonion twv avBpwnivwy dikalwpatwy.

Epwtnpa 20

a) To Bépa twv dUo Npwtwv Kewévwy eival Koo, kabwg agopd ota
avBpwniva dikatwpata. Kat ot 6Uo ouyypageic otnv teAeutaia napdypago
TWV KEIPEVWV TOUG ava@épouv TPOMoug HE Toug ornoioug pnopei va
neploplotei N kat va efadewpBel n katandtnon twv avBpwnivwy
SiKalwpdtwy. I1o npwto anéonacpa avapépetal otny avaykn GUAAOYIKNAG
npoonddelag Kal CUPPETOXNG ota Kolvwvikd Bépata kal npoPAnpata. H
evaox6Anon pe ta npoPAnpata tou KolvwvikoU ouvOéAou Slacpalilel
KaAUtepeg ouvBnkeg dlaPiwong kat oto id1o to dropo €ite avupetwnilel To
(610 ta Bépata autd eite 6x1.. Qotdoo, Kal 0 ouyypaPéag tou deltepou
KEWWEVOU evioxUel auth tnv dnoyn aAAd péoa and tv nadbaywylkn
dladikaoia. Oswpei 6t Baoikd otdxo tng eknaideuong npénel va anoteAei n
dlapdppwon eAeUBepwv Kal evepywV Npocwnikotntwy. Ta dtopa autd Ba
oépovtal kal Ba npoonabolv va BeATIWOOUV TIG CUVONKEG yla To undAolno
KOLVWVIKO aUVOAO.

B) pntopikd epwthpata otéxo £xouv va Swoouv

éupaon, Jwvtdvia, napactatikdétnta, va euaicBntonoocouv kal va
npoPAnpatioouv 1o Kowvd, aAAd kar va €EunnpeTtnoouv tn CGUVOXN TOU
KEIPEVOU.

(Epwtnpa 30)

a) H ouvtaén €ival evepynuikn. H avtiotoixn tng naBnukn eivat: lotopikd, n
napoxn tg naideiag pubuiétav and duo kivntpa.

Aivel oto UQog éugaocn ,{wvtdvia , NapactatikotnNta ,tovidel To UNOKEIPEVO

B) Mapaywyikn and tn Béon tou ouyypagéa oto UAIKO unootipieng ,
NPOCBETW KEIPEVIKEG avaPopES

I To B¢pa nou avadeilkvietal OTO0 OUYKEKPIPEVO andonacpa eival o
OuVTPINTIKAG avtiktunog nou €xel otnv YPuxoAoyia kal otn VvVoNntKN
katdotaon g npwidag o Blaocpdg tng. H npd&n autn anoteAei pia and tg
nAéov anotponaleg popPEG Biag, nou npokaAei ebAoyn ayavdktnon anévavti
0' ekeivoug nou tnv ackouv €ite wg pego ekdiknong eite wg péoo voonpng
euxapiotnong. MNpdkelttal yia €va yeyovog nou tpaupatidel to Bupa oxi pévo
owpatikd, aAAd kat Yuxikd, otepwvtag tou, petafu aAAwy, Tn duvatdtnta
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va viwBel ao@dAela kat va el xwpi¢ to dlapkn @OBo plag enkelpevng
anelAng. Mpdkettal, ouvdpa, yia pia npd&n nou Ba npénel va Tipwpeital pe
16laitepn auotnpétnta, epdéoov o avtiktundg tng, €0tw KL av dev eival
ndvtote opatdg, pnopei va AdPel dpapatikég diaotdoelg, ennpedlovtag
epoOpou {wng to Bupa. Ito Kelpevo autod, AAAwOTE, N apnynTpLa ENTUYXAVEL
va anodwoel pe 16iaitepa dpapatikd tpono to Ndoo TNV €xel NANYWOEL Kal
10 nNéoo TNV éxel ennpedoel autd to yeyovdq. Ot apeiAKteG EpWTNOELG Nou
Bétel otov Oed, aAAd kal oAU nepLoodTepPo N evaywvia €EKKAnon Tng pntépag
NG va pnv evbwoel otnv TpéAa nou anelAel va tnv odnynoet oto xapd tng,
dnploupyouv pla GUYKAOVIOTIKA anotunwon TwV (PLIKTWY ENMTWOEWV MoU
éxel 0 Blaopodg otn {wn plag yuvaikag.

A.

MpdéAoyog

H yevikdtepn unoxwpnon twv Kataktnpévwy avBpwnivwy Sikalwpdtwy,
enpépel kat Tnv napafiacn BepeAiakwy alwv nou apopouv tov euaiobnto
Topéa twv natdiwv. Kal touto napatnpeital 6xt pévo oto Beopikd eninedo
e v adpavonoinon kalt neplBwplonoinon @opéwv npootaciag Twv
Sikalwpdtwy toug, aAAd Kupiwg pe ta adpavin Kolvwvikd aviavakAaotiké
nou adlapopouv Bavdoipa yi' autd.

Kdpio pépog
H unoxwpnon tou KowvwvikoU 10ToU €Xel OUVTEAEDEL otnv anoddpunon tou

Kpiowou pdAou NG olkoyévelag wg BepeAlakng kal pUOIKNG Npoaotaaciag tou
avnAikou natdtou. H anouocia twv yovéwv anéd tov puaoikd Xwpo Tou onitiou,
0l EEOVIWTIKEG ENAYYEAPATIKEG UNOXPEWTELG,

TO OUVEXEG KUVAYL TOU kEPHOUG, atepouv and ta naidld tn cuvaleBnpatikn
Kat YuxoAoylkn evbuvapwon ota npwta Pnpata tg {wng toug. Tov
natdbaywyikd poAo twv yovéwv avaAappavel twpa o anpéownog natdikog
otaBpdg Katl N Kowvwvikonoinon Tou enagietal ota XEPLa TwV NAEKTPOVIKWV
viavtddwyv. H €AAewpn Biwpatikng @poviidag kat otopyng peE TNV
anoodBpwon twv culuyIKWY OxEoEwV oTePEL and to natdl éva acpaA€g kat
Betikd nepiBdAAov nou Aeltoupyel Npootateutika kal evBappuviikd yla to
(6lo to nadi. To yeyovog autd, oe ouvdbuaopd HE TNV UNOXWPNON
OUAAOYIKWV S0PwWV ONwg TN YEITOVIE, Ol anpOowneg OXECELG oTa oUyxpova
aotiKa KEvIpa, eniteivouv tnv avaopdAela tou naidiol kair 1o agnvouv
¢€kBeto o€ navroioug KivoUvoug

. Ano tnv AAAn, otnv olkovopIkn Kpion kat ta npoBAnuata gtwxonoinong tng
OlKOYEVEIQG (PEPOUV Ta Natdld avtipeTwna pPE TO EMNTAKTIKO aithpa tng
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anaoxéAnong kat tng epyaciag. H naidikn epyacia napafidlel katdpwpa ta
Quolka Oikalwpata tou kKaBwg yivetar BUpa ekpetdAAeuong  Kal
eunopeupatonoinong. Akpaia ékgpaon autng TG Npaypatikdtntag anoteAel
N epnopeia cwpatikwy opydvwy, oe€ouaAikng ekpetdAAeuong kal natdikng
otpdreuong. Akdpa ki 6tav éva naidi dev avupetwnidel 1dlaitepa dSuopeveic
KOWVWVIKEG OUVONKEG, To dyxog Kal n eviatikonoinon péoa and éva Ateykto
Kal okAnp6 Babpobnpikd eknaidbeutikd ovotnpa topnididel to avagaipeto
Sikaiwpa tou natdiol otnv avepeAld kat to natdikd nawxvidl. Ot noAAanAég
unoxpewoel tou naidou, to Olapkég kuvnyl tng Oldkplong Kal tou
npwtabAntiopol o' 6Aoug tou Ttopeig To e€oubevivel owpatika Kal Puxikd
Kal tou otepel tn duvatdinta va avanti&el noAUnAsupa tnv NpoownikdTNTd
TOU.

EniAoyog

‘OAgg autég ol napafléoelg akupwvouy Tig NpolnoBEaoels kal tig BAoelg piag
BeTKAg NpoonTikNG yla tTnv avdntuén tou natdlov kal t dnuioupyikn tou
Kolvwvikornoinon. ‘OAe¢ autég ol kataotdoelg anoteAolv nAnypa yla tn
dnpokpatia, TNV KOWWVIKA ouvoxn Kal tnv edpaiwon KOWWVIKWY
npounoBéocwv yla npdéodo Kkal .ootipia.

EmpéAcia: Matépa AyyeAiki

5° AIAFQONIZMA NMPOXOMOIQXHE

ENAEIKTIKEX ANTANTHZEIZ

A. ToAA£g eival ol attieg nou anellolv to Beopd NG olkoyEévelag, dnwg ol
aAAayéG nmou €xouv UMOOTEL Ol CUVIPOPIKEG OXEOELG Kal ol Beopol nou Tig
enikupwvouv. H enibpaon t™g tnAedpaong otn Odlapdbppwon Twv
OIKOYEVEIOAKWY Oxeoewv €ival kataAutikn. T€Aog, n katdppeuon Twv
IOEOAOYIKWV OUCTNUATWY €XEl AEITOUPYNOEL KAl aUTA apvntikd otn
Agltoupyia tou Beopou tng olkoyEvelag.

B1. a.
1. NaBog
2. NdBog
3. Xwotn
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4, Ywoth
5. NdBog

B. O ouyypap£ag Tou KEIPEVOU EMONPAIVEL TIG WPUXOAOYIKEG EMNTWOELG
Qawvopévwy, O6nwG n naykoopionoinon kat n  enéAacn NG
nAnpogopikng. Kat ta &Uo ouvételvav Kal ouvieivouv otnv PUXIKA
@Bopd TtoOU oOUyxpovou avBpwnou. H naykoopionoinon kat n
TeExvoAoyikn avdntu€én BAdntouv tov YPUxiké KOOHO TwV atdpwy, KabBwg
odnyolv oe otadlakn tunonoinon twv ekPAvoewv tng {WNG Kal
ouvipiBouv évvoleg, dnwg n NpoownikdTNTa, N atopikn BouAnon Kat n
eAeuBepia endoyng. To dtopo viwBel va xavel tnv tautdtntd tou péoa
0t autiv tnv naykéopla opolopop@ia nou €xel eniPAnBei. To
anotéAeopa ival évag anpéownog tpdnog {wng, 6rou oL NPOCWIKEG
oxéoelg unokaBiotavtal and EIKOVIKEG Kal N ouppikvwon g
avBpwnivng enikovwviag odnyel otn povagld.

a. H xpnon tou a' evikoUu npoownou and tov ouyypagéa yiveral ota
onpela ekeiva 6nou o 810G ekPpAadel TIG OKEWELS, TIG UNoBEoEIg Kal Ta
atoBnpatd tou. To a' eviké npdowno eival SNAWTIKG Tou NPoownIKoU
opdpatog tou ouyypagéa kal npoodidel tévo e€opoloyntikd oto
Keipevo.

B. H xpnon tng yAwaooag otn ppdon «0 BAvatog tng oIKoyEVELagy Eival
ouvunodnAwtikn, dnAadn petagopikn. H enidoyn tou ouyypagéa dev
elval tuxaia, agou pe autdv tov tpdno ansubuvetal oto cuvaiodnpa tou
avayvwotn tou. Xkondg tou eival va dwoel éugpacn kat va Sleyeipel
ouvaloBnpara.

Y. H t€taptn napdypagog Acitoupyel wg petaBatikn. Eival odvtopn kat
€xel pOAO OUVOETIKO PECa OTO KEipEVO.

0.
1. AubBevtia
(3n napaypagog: autouola napdBeon twv Aeyopévwy tou Mapg)
2. AnoteAéopatra €peuvVwv
(3n napdaypagog: «Kat 6Aa autd ta nooootd...
TNV  TeAeutaia  Tplakovtaetia», 6N napaypaqgog:
«MNpbopateg OpPwG KOWWVIOAOYIKEG HEAETEG KataAnyouyv OTL..)
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3. Mapabeiyyara
(50 napdaypagog: «Ag Eekivhooupe, yia napddelypa,
EKTETAPEVNG OLKOYEVELAG, 7n napdaypaqgoc: «..pévol
natépeg, XNPEG UNTEPEG... avunavipeg UNTEPEGH
Kal  «.€ykAnpatkétnta, Bia, aAkooAiopdg,  aduvapia
KOLVWVIKAG NPOoapHOoyNG»)

4. Teyovéta
(6n napdypagog: «.xapnAolu pécou 6pou {wNG... 0 PEYAAN
nAkia» Kal «..n Blopnxavikn enavéotaon ,..and tnv nNepLpépela
ot NOAEIG», 7n Napdypaqpog: «... Hadlkn €10poN TwWV YUVALKWV
OTNV Napaywyn ...Kal otnv OLKOYEVELQ.

€. H ouyypagéag akoAouBel napaywylkn oUuAAOYLOTIKA nopeia.
Apxikd npotdooer ™ B¢on g 6u n Eutuxiopévn Oikoyévela
evdexopévwg va  pnv  anoteAel  xapévn  undéBeon kat  otn
OUVEXELD TEKUNPLWVEL TNV dnoyn tng xpnotgonoiwvtag 6uUo e1dika
napadeiypata (petagopikd péoa Kat tnAéPpwvo).

ot.
" «(QPUOLOAOYIKEGH:
elpwveia, SNAwVeL TNV andppLPn TETOLWV XAPAKTNPLIOPWY and tn
ouyypagea.
" «0oTI6ANOTE OTEPED ALWVEL OTOV aépax:
autouola napdBeon twv Adywv tou Mdp¢,

. An6 tnv apxn NG a@nynong yivetal oapég Nnwg o veapds Nnpwag €xel
otepnBel tnv npoooxn kal to evolapépov Tou Natépa tou, apou ekeivog eival
dlapkwg anaoxoAnpévog pe ta diapaopatd tou. H andé@aocn tou, ENopéEvweg,
va autoktovhoel nnyddel kupiwg and tnv avdykn tou va OlekSIKNoeL tnv
NpoooXN TOU natépa Ttou, €0Tw KL av n enidoyn autn anoteAsl pia
onaopwdikn kivnon evég nAnywpévou naidlou. Otav, dAAwote, o hpwag —
apnyntng avagépetal otn cuvnBeLla TOU NATéPa TOU va EAEYXEL TO HNPOOTIVO
HEPOG TOU autokivntou yia va 6el néoa {wugla eixav KapPwbel oto
apd&wpa, SnAwvel nwg Ba entBupoloe ki o (dlog va npooeAkUoel pe avéAoyo
Tpono 1o evdlapépov tou: «Mou dpeoe n 16€a va pe napatnpei o natépag
pou pe tv {dla aAAdkotn payeia, yati éx1 kat névo, nou napatnpouoe ta
évtopar. 000 KL av n okéyn tou veapou nwg pe to Bdavatéd tou Ba katdpBwve
va otpéYPel €NTEAOUG TNV MPOOOXN TOU natépa tou o' autdv, Holdlel
nadtdotikn, dev navel va Qpavepwvel e Tov NAEov epgatikd tpéno tnv
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aneAnioila otnv onoia éxel nepléABel. Oa pnopouoe, BEPala, va avtteivel
k&nolog Nw¢ n oxéon tou natdlou pe Tov natépa tou dev evéxel otoixeia Piag,
Kakonoinong n eykatdAewpng, wote va dikaloAoyeital pia téoo akpaia
endoyn and tn pepla tou veapou npwa. Oa npénel, evtoutolg, va AngBel
unoyn nwe n adlagopia evég ocuvaloBnpatiké anpdéoitou natépa npokaAel
o' éva natdi névo avaioyo pe autdv tng QuUOIKNG eykatdAeipng. Eival pia
oduvnpn pop@n napapéAnong, nou €UAoya NANYWvel Tov dwdeKAXpovo
npwa

A.
TitAog dpBpou: Tt kat yiati aAAadel otnv oIKOYEVELD TOU ONPEPQ;

Mp6Aoyog
Xtn ouyxpovn gnoxn o Beopdg g olkoyévelag, dAAote BepéAiog AiBog tng

Kolvwviag, upiotatal noAUnAsupeg kat oUvBeteg aAAayég. AAAeG aneldouy
va t dlaAuoouyv kal AAAEG enixelpouyv tnv avavéwon tng. H npooappoyn tng
oUyxpovng Hop®Nng olkoyévelag ota véa &edopéva yivetal pe apyoug
puBpoug, péoa and cuykpouoelg aAAd Kal NoAAEG KATAKTNOEL.

Kiplio pépog
* H olkoyévela, wg nupnvag tng Kovwvikng {wng, Ba ntav aduvatov va

napapeivel avennpéaotn and tig HEYAAEG KOIVWVIKEG avakatatdgelg twv
tedeutaiwv xpdvwv. Mo ouykekpLpéva:

* H onpavtkdtepn aAAayn ennABe pe tnv e€AnAwon tou QEPLVIOPOU Kal
Tnv €i00b0 twv yuvalkkwv otnv ayopd epyaciag. H xelpapétnon kat n
OIKOVOUIKN avegaptnoia twv yuvalkwy, N CUPHETOXN TOUG OTnv
napaywyn kat n dievpuvon twv SiKalwpatwy toug, dAAafe katd noAu
Toug napadedbopévoug poéAoug kar twv dUo QUAwv péoca otnv
OLKOYEVELQ.

= Tig paybaieg texvoAoyilkeég eeAi€elg twv TeAeutaiwv Sekagtiwv
akoAouBnoe pla peydAn kpion 6Awv twv napadooiakwv a&lwv Kal
dopwv. Avapeod toug kat o BeopOG TNG OIKOYEVELAG, MOU UNECTN LOXUPA
XTUNNPAta otn ouvoxn Kat tov Tpédno Aeitoupyiag tou. H texvoAoyia kal
Ta entedypatd tng neploploav to didAoyo Kal Tnv enikovwvia avapeoa
ota péAn Ing.

* H naykoopionoinon, (owg n peyaAutepn Kowvwvikn HetaBoAn tou atwva,
dev dpnoe avéyyixtn tnv olkoyevelakn {wn. Ta evépepta npdtuna
{wNg Kat 0 povtepviopds npoPdAAouv kat KaAAlEpyoUv Tov ATtopIKIoHG
HEOa oTnV Kolvwvia Kal 6xi ToUG OIKOYEVEIAKOUG OECHOUG.
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» H Aertoupyla ™G olkoyévelag €xel ennpeactel kal and to HoVtépvo
Tpoéno dwng, pe TOug TaxUTatoug Kal ayXxwtikoug puBupoug tou. Ol
anattnoelg, n {wn otig peyaloundAelg kat n kabnpepiv unepévtaon
ékavav TG avBpwniveg oxéoelg duoappoviké. H anofévwon twv
ONPEPLVAV KOVWVIWV gival évag akéun napdyovtag aAAayng tou toniou
péoa oTnv OlKOYEVELQ.

EniAoyog

To péAdov tou Beopou tng olkoyévelag dev pnopei va npoPAe@Oei pe
akpiBela. Eivat ap@ifoAo av ot kKAudwviopoi nou ugiotatal Ba obnynoouv
o€ Katdpynon tou BeopoU N otnv avddelgn plag avavewpévng Hopeng tou.
To aifyoupo €ival, nwg, ave§aptnta and tnv tuxn nou eNPUAAooEeL To PéAAov
otnv olkoyévela, n aia kat n oupPoAn tng otov avBpwnivo noArtiopé Ba
napapeivel avektipntn.

EmpéAeia: Matépa AyyeAikn

6° AIATQONIZMA NMPOXOMOIQXHE

ENAEIKTIKEX AINTANTHZEIZ

A O ouvtdktng tou Kepévou A oug teAeutaieg napaypd@oug
npaypatevetal toug napdyovieg nou odnyouv tov dvBpwno otnv eutuxia.
Apxikd w¢ avaykaia npoUnéBeon yia tnv eudaipovia gival n yvwon kat n
autoyvwoia. MapdAAnAa tovidetal 6t o AvBpwnog o@eidel va éxel
evotepviotel éva ouvodo aflwv Bepedlwpévwv otnv eAeuBepia, otov
oefaopd tou dAAou kat otov autooeBacpd, kabBwg enikpatolv MOAAEG
avupaocelg kat ouyxuon. TEAOG o ouyypa®eag kpivel étL anoteAel adnpitn
avaykn va OwBételt o AavBpwnog dpapa, noAunplopatikn - kpion,
dnpioupyikdétnta kat duvatdtnta evéookonnong.

(Né€erg 77)
B1. O ouvtdktng tou Kewpévou A unootnpilel nwg o AvBpwnog npénel va
ouAAoyidetal aneAeuBepwpévog and NPoKATaANYELG KI AUTOMNEPLOPLOTIKEG
nenotBnoelg, dpa eAeUBepa. Mévo tdte ouAAoyidetal opBa. BéBala avaykaia
npoinéBeon cUpPWva Pe ToV ouyypagéa yila va oKEPTOPAoTe 0woTd Kal va
dleupUvoupe TG eVaAAaKTIKEG pag eival n yvwon kal n avtoyvwoia. Me tnv
npwtn o dvBpwno¢ navel va eival povodldotatog, €xel NEPLOOOTEPES
ENAOYEG Kal ouvenwg pnopel va tg afloAoyel pe ppdvnon kat cwepoouvn.
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Ektég pdAlota and tn yevikn yvwon o ouyypagéag Bewpel anapaitnto
napdayovta gudalpoviag kal tTnv autoyvwaia, tTnv katavonon tou autou Kal
OAwvV Twv napapétpwv nou tov anoteAolv. H yvwon Aowndv kal n
auteniyvwon anoteAolv kaBoplotikoUg napdyovieg eAeUBepwv entAoywv
nou odnyouv otnv eutuxia.

O ouyypagéag yla va neioel tov avayvwotn, aflonolel tv aubevtia.
YUykekplpéva Kdavel avagopd otov Phaya ®Pepaio kal otn pnon tou
«oUAoydtal kaAd, énotog cuAdoydtal eAevBepa» yla va dnAwoel 6Tl n
eAeuBepia twv endoywv odnyei otnv andktnon tng eutuxiag. Entuxnpéva
Aowinév tiBetar oto onpeio auté n enikAnon otnv auBevtia, n onoia
loxuponolel tnv dnoyn tou ouvtdktn Kal tov kabiotd aflénioto, agou
ep@avietal va katéxel tnv avtiotoixn BiBAloypapia ki avadeikvuetal n
EUPUPABELA TOU Kal N ENOTNHOVIKA TOU Katdption.

B2. O ouvtdktng tou kepévou A atnv Npwtn napdypago enAEyeL T xphon
enavaAnPewv kat a’ nAnBuvtikoU npoownou. ApxiKA He TN Xxphnon
enavaAngewy, é6nwg «n {wn pag eival pia» — «va to nai€oupe pévo pia
@opd», «ePEig entAéyoupe — epel @uidixvoupe — epeiq elpaote — gpeic Ba to
XElpOKpoTNooupe»  e€aopalidetal  éugpaocn  eyeipovtag  ouvaiobnpata
uneuBuvotntag, agou pévo pia popd Joupe ki epeis eipaote unetBuvol yia
1a anoteAéopata twv npdfewv pag. lMapdAAnAa n xpnon tou a’
NANBuUVTIKOU Npoownou PE EVOEIKTIKEG PPACELG «EPEIG EMAEYOUPE — €PEiQ
QTuaxvoupe» dnploupyei KAipa olkeldtntag pe tov O€Ktn Kal npoodibel
apeocotnta otov Adyo, apou 0 CUVIAKING EVTACOEL KAl TOV €autd TOU OTO
B¢pa. Oa pnopovcape pdAlota va noupe 0Tl To UPog Xxpwpatiletal éppeca
pe 616akTiko tovo.

B3. O titAog tou kewévou eivar neplektikdg ki anodidel evotoxa To
neplexépevo tou. O ouvtdking pe eucUvonto TPOMo Kal PE pia unoBetikn
npdtacn bivel tn duvatdtnta otov avayvwotn va lkdoel T Ba ywvétav av
unnpxav 6Uo {wég. Apa e€apxng tou Kevtpidel To evolapépov va dlaBdoel to
Kelpevo. Aegdbopévou Opwg 6t n unoBetikn npdétacn SnAwveEL To pn
npaypatiké o avayvwotng yvwpidel ek Twv NPoTEPWV NwG 0 ouyypapéag Ba
avalpeoel tnv unéBeon autn kat Ba kateuBUvel Tov GUAAOYIOPG Tou o€ AAAo
B¢pa.

TitAog: Eutuxia: Zuykuplakn n atopikn unéBeon;

B4. Xto keipevo blakpivetal n nowntikn Aertoupyia tng yAwooag. Avo xwpia
nou eniBefaiwvouy tn Asitoupyia autn eivat:
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«ol eMAoY£G pag elval nou kaBopidouv to BEatpo tng wNG pagy
«lkavotnta va BAénoupe ta npdypata and to PnaAkovis

H xpnon ouvunodnAwtikng ékppaong npoodidel oto keipevo apecodTNta,
{wvtdvia, napaotatikdtnta Kar noikiAia otov Adyo. To keipevo yivetal
NePLOoOTEPO AUPIKO-MOINTIKO Kal To UPog yAapupd. AKOpn, ol 1O€EC TIG
onoieg npaypatevetal o ouyypagéag yivovtal neplocOTEPO KATAVONTEG.
I6laitépwe 0’ éva kelpevo, ‘énwg to §00€v, nou Biyel éva NoAu adpioto Kat
noAuoxi6ég Bépa, autd tng eutuxiag kat tng oAokANpwong tou avBpwnou, n
XPAoN Tou peta®opikol Adyou cUPBAAAEL OTNV OUCLACTIKOTEPN NPOCEYYION
Kal npéoAnyn tou Kelwévou and tov avayvwaotn.

B5. O ©avaong Béyyog oupBouAegUel Tov ylo Tou va ano@uUyel TIG NOAAEG Kat
ouvavaotpoEG Kal TIG AoKomneg napéeg n eutuxia yia autdv Bpioketal otn
otaBepdtnta twv dlanpoownikwv oxéoewv .To Kelpevo eival oupBouAeuTiko
Kal autd entuyxdvetar pe tn xpnon tou B pnpatikol npoowrou .0
oupBouAeuTikdG TOVOG evioxUetal pe Tn ouvalobnpatikn diéyepon tou d€ktn
péoa and to acUvéeto oxApa Kal to cuvalodnpatikd goptiopévo Ae€IAdyLo.

r. O Tékng MNanatowvng oto noinpd Tou avagepetat otig NpoinoBEoelg
Katdktnong NG eutuxiag. XUYKEKPIPEVA OTG TPELG MPWTIEG OTPOPEG
xpnolponolwvtag 6&vo unoBetikéG (av  pévo..av  poévo) kat  pia
XPoVIKoUNoBeTkn npdtacn (6tav pia oou OTLypn...) Kal JE EVIOVO TO OTOIXEIO
NG enavaAnyng (touto pévo B” apkouoe - €toUto Ba ‘tav kidAag n eutuxia)
1o nowntikd unokeipevo npoonaBei va opioel T €ival eutuxia. Ztnv tpitn
otpopn pdAlota otov npoPAnpatiopd Tou autd KAVEL GUPHPETOXO Kal ToV
avayvwaotn xpnotpgonolwvtag KAntikn npoopwvnon (avBpwne) kat B eviko
npoéowno (nou “xeig Eepuyel — atoBavBeic). Méoa and ouvexel peTaPopég
Kal €IkOveg onou pnopei vV avadntnBei n gutuxia to NoNTtiKG UNOKEIPEVO
kataAnyel étl n eutuxia Bpioketal navioU Ki apkel va tng eNTPEPOUPE TO
nepaocpa (ag €pOet) yia va tn PLLWOOUE.

Auotuxwg otn onpepvi €noxn o avBpwnog 6co noté aAAote npénel v
ano@uyel NOAAWYV €10WV «ZEIPAVES» NMou Tov anonpooavatoAilouv and tnv
katdktnon tng eudaipoviag. ‘Etol emPaAAetal va Bpet tpdnoug v’ anaAAayel
and tov UAIKO gubalpoviopd nou Tov Katatpuxel Kal va Katavonaoel Nwg n
eutuxia Bpioketal ota anAd, kaBnpepivd npdypata nou pag nAaloLwvouy.
MapdAAnAa npénel v anaAAayei ané to aioBnpa tng patatodofiag kat Tng
unéppetpng elAodotiag nou dev tou enttpenel va ZNoel euxdplota OPoPPES
OTIYHEG PE TOUG ayannpevoug tou. TEAog otoug xaAenoug autoug Kalpoug
nou {oupe o ouyxpovog dvBpwnog €xel V' avupetwnioel évav ouvavBpwno
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avtaywviotn, nou ocav Bnpio npoonabei va tov kataonapd&el kat va tov
unotipnoel. Autoi Aoindv ol To&Ikoi, KaKEVIPEXEIG Kal XelploTikol AvBpwnol
npénel va e€oPeAiovtal 61a navtég and tn {wn pag.

A.
» Enkowvwviaké nAaioio: dpBpo
TitAog: Avadntwvtag v eutuxia...
MMwooa: avagopikn Aertoupyia, xpnon Kupiwg Yy’ Npoownou e
evaAlayn a’ nAnBuvtikou.
Ypog: coPapd, enionpo

Mp6Aoyog: yevikn avagopd otnv €vvola TNG €UTUXiaG Kkal Tn Ouvexn
anopdkpuvon tng and autn.

Kuplwg Bépa:
A. MpounoBéoelg katdktnong eutuxiag:

1) Yyeia : Aivel tn duvatétnta andéAauong kdBe ayabou, ennpedlel tov
Yuxiopd kat anoteAdel anapaitntn npounéBeon yia tv aviPwon Tou
atépou.

2) Mveupatikn kaAAiépyela: Mpoo@épel nAatid-o@alpiki yvwon, BonBd tov
avBpwno va aflonotnoel TG diavontikéG tou duvatdtnteg. EEguyevidel tov
E0WTEPIKO TOU KOOHO Kal Tov odnyel otnv Yuxikn wplpdtnta kal teAeiwon.

3) Owovopikn guxépeta: EEao@alilel oto dtopo €va uynAd Blotikd eninedo
pe duvatdTnTeg eNAoywv otn HOPPWON Kal TNV Puxaywyia.

4) Opbn enidoyn enayyeéApatog: Aivel tn duvatdtnta yia NPOCWIKA
€K@Paon, KOVWVIKA avayvwplon Kal avtonpaypdtwon.

5) Autoyvwoia: O dvBpwnog BeAtiwvel TG atéAeleg tou, kateuvadlel tov
eywlopd tou, ouveldntonolel, TG KAloelg tou, avaAappdavel épyo nou
avtanokpivetal ot duvatdtnteg tou, anoPeUyoviag £T0L AnOTUXIEG Kal
anoyonteUoelg.

6) AutonenoiBnon: Evioxtel th BéAnon yia avdAnyn kat npaypdtwon
upnAwv otdxwv. ‘Onotog niotevel atov eautd tou avtpetwnilel pe 08évog
TG duokoAieg, aywvidetal pe Bdppog, enpovn kalr dev ENITPENEL OTOUG
aotdBpuntoug Nnapdyovieg TG TUXNG va yivovtal puBpiotég tng {wng Tou.

7) ZOvayn uylwv SlanpoowniKwy OXECEWV: KAAUNMTOVTAL Ol ENKOVWVIAKES
avaykeg, ano@euvyetal n pova&ld kat 0OAoKANPWVETAL TO ATOHO WG KOIVWVIKO
ov.
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Anploupyeital aiobnon aocpdAeiag kat npéopopo £€dagog yla avlnon twv
YPAHHATWY Kal TwV TEXVWY, Yla OIKOVOUIKNA avdntuén kal dvodo yevikdtepa
Tou PBlotikou ennédou.

9) H katoxUpwon tng EAeuBepiag-Anpokpatiag: Mpowbeital o didAoyog,
dlaopaAidovtal n dikatoouvn kat n aflokpatia, katoxupwvovtal n 0pubun
Agltoupyia twv Kolvwvikwyv Beopwy, n eucuveidbntn nelBapxia otoug vépoug
nou BepeAiwvouy tov apoiBaio ogfaopd kat dnploupyouv TG NpolnoBEaoelg
yla TNV atopikn Kal KovwvIKn eudokipnon.

10) H Bepediwon twv avBpwnivwv OSikaiwpdtwy : EEao@alidel tnv
eleubepla tou atdépou va oképtetal, va ekppdletal, va anogaoilel, va
evepyel xwplg e€wtepikolq katavaykaopoug kat va anoAapBdvel éAa ekeiva
Ta ayabd nou taipidlouv otnv avBpwnivn undéotacn Kat v eEUPWVouV
odnywvtag tnv otnv eudalpovia.

B. Mop@&g aAdotpiwong :

1) O1 ouvBnkeg {wng ota ouyxpova actikd kévtpa: H kakonoinon tng
alobntikAg, N KataotpoPn TG @UONG, O CUVWOTIOPOG, N avwvupia, n
palonoinon dlaBpwvouv TG avBpwniveg OXEOELG, EMITEIVOUV TO AYXOG Kal
€UVOOUV TNV eKONAWON YPUXIKWV Slatapaxwy.

2) To uAlotiké kal katavaAwtikd nAaiolo {wng: H Beonoinon tou képdoug
Kal To aévao Kuvnyl twv UAIKwV ayaBwv kaAAlepyouv tov €€ouBevwtikd
aviaywviopod, neplopifouv TG KOWVWVIKEG apeTEG yia opaAn oupPiwon kat
anonpooavatoAifouv TG avBpwniveg NnpoondBeleg yia nveupatikn avdtaon,
noArtiotkn dnpioupyia kat nBikh oAokAnpwon.

3) H padonoinon: Avaipei tnv atopikétnta, tn povadikdtnta, ta dlaitepa
otoixeia tng npoownikdtntag kat odnyei otov ekpuAlopd g avBpwnivng
aflonpénelag, o€ anwAELa AUTOTEAELAG, auToKuplapxiag Kal oTtnv NVEUHATIKA
unodouAwaon.

4) H oxéon tou oUyxpovou avBpwrnou pe tnv epyacia: Ta ouotipata
autopatiopoU kat n eniAoyn enayyéApatog pe Pdon TG analtnoel tng
ayopdg epyaociag neplopidouv tnv @avtacia, anofevwvouv to dnploupyo
and to dnploUpynpa Kal Tou otepouv Tn Xxapd Ttng dnpioupyiag.

5) H oxéon tou avBpwnou pe t ¢uon : H anopdkpuvon and th @uon, n
e€avtAntikn ekpetdAAeuon NG yla €UkoAo nAoutiopd pe enakdAouBo tnv
aAdyLlotn 0IKOAOYIKN KataoTpo@n, N dyvolad TwV VOHWY, TWV HNXAVIoHWY Kal
Twv enitaywv tng €xouv unofaBuicel aioBntd tv nowdtnta {wng tou
ouyxpovou avBpwnou kal entteivouv to PuxoAoyikd adiE€odo.
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6) H oxéon pe tnv noAttikn : Ta opdpata yia tv Kolvwvikn dikaloouvn Kal
eunpepia nou vonpatodotovoav th {wn Tou avBpwnou €xouv eKAiPEL Kal
TN Bon toug éxel NApel 0 €VIOVOG ATOMIKIOPOG, N nabnuikdétnta Kat n
anootacionoinon and ta noAltika dpwpeva.

7) H oxéon pe tov ouvdvBpwno: O1 1anpoownikéG OXEOELG xapaktnpidovtal
and tunikétnta nou @tdvel péxpl tnv adlagopia, apol n avadynoia, o
KUVIOPOG Kat 0 apopaAlopdg napepnodidouv 1o NANGiaopa Twv PYuxwv.

EniAoyog:
AvakepaAaiwon kal npotponn

EmpéAcia: Matépa AyyeAikn

7° AIATONIXMA MPOXOMOIQXHE

ENAEIKTIKEX ANANTHXEIX

A Nonpatikd kévrpa:

Eivalt avugaukn, anoteAel éykAnpa ,6ev Acitoupyel avaotaAtikd tou
EYKANpAtog, €lval oploTikA Kal apetdkAntn ,eival patolotikn kal e€aptdral
and Tta OIKOVOMIKA Kal KOIVWVIKA XapaktnploTikd tou dpdaotn.

B1. EvioxUouv tnv dnoyn étt n Bavatikn nowvn ivat pia akatdAAnAn nown,
anoteAouv enikAnon otnv auBevtia kat n xpron toug divel 0To Keipevo KUpoG
kat aloniotia aAAd kat anodelkvuel Tnv eupupdBela Tou ouyypagéa .

B2. O epwthoelg eival pntopikég  Sivouv  €upaon, Jwvtavia
napaotatikétnta, euatobntonololv kat npofAnpatiouv Ttov avayvwotn o€
Bépata nou agopolv tnv notvi Kal anoteAolv enikAnon oto cuvaioBnpa
apou npooeAkUoUV TO €vOlapEéPov TOU avayvwotn yia tnv Beatpikn
napdotacn kat tnv napakoAouBnon tng.

B3. Avapepopal otig nAnpogopieg nou avtAw and to keipevo 1, avapépopat
oTIG NAnpogopieg nou aviAw and to keipevo 2. Bydldw oupnépaopa e Tig
opolotnTeG : N Bavatikn notvn eival pia nowvn nou dev €xel Nndvta oxéon pe
10 PEYEDOG TOU EYKANPATOG 000 PE KOIVWVIKA KAl OIKOVOHIKA XapaKTNPLOTIKA
Tou 6pdotn kal ouvdEetal Pe NPOKATAANYELG Kal oTepedTUNA.
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r. H Avtévia gival évag avBpwnog pe avBpwnid, katavénon kat EAAELPn
ekSIKNTIKOU nvelpatog. Xuveldbntonolel 6Tl n Bavatikn ektéAeon tou govid
Tou natdlou g dev npoobétel tinota napandvw and éva aképn vekpd. To
peyaAeio Tng YPuxng Tng avadelkvuetal and toug eENG KEIPEVIKOUG SEIKTEG: TN
ouxvn xpnon tou euBU Adyou nou bivel napaoctatikétnta , Beatpikdtnta Kat
QWwtilel To xapaktnpa g Avtévia (KEIPEVIKEG avagopég),tTn Xxpnon Tou
E0WTEPIKOU PHOVOAGYOU MOU anokaAUNTEl TG PUXIEG OKEWELG TNG(KEIUEVIKEG
avagpopég),n npwtonpdownn apnynon nou Npoo@épel Blwpatikd Kal
e€opoAoyntikd tévo ,kabBwg kal n xpron onpeiwv otiEng nou eniBePatvouv
TN ouvaloBNPAtikn TNG POPTION(KEIPEVIKEG avapopEg).

A.
= APOGPO

= TITAOZ

= MPOAOIOX: Avukelpeviko, enikaipo, yevikd , €181kd ,avagopd ota
epwthpara.

= KYPIQX MEPOX
= ENIXEIPHMATA
Enxelpnpata katd tng avatiking noivag:

- H Bavatikn nowvi, oo ki1 av Asttoupyei ekpoPlotikd, dev anoteAel o GAeg
TI NEPIMTWOELS Ikavd anotpentikd napdyovia yia onpaivovta eykAnpara,
kaBwg autd eite teAovvtal and avBpwnoug nou Bpiokovtal oe katdotaon
loxupng ouvaloBnpatikng @optong (ev PBpacpw Yuxng), ondte Oev
Aappdavouv kav unéyn toug TG NiBaveg ouveneleg Twv NPAgewy toug, Eite
and dropa nou teAolv to £ykAnpa éxovtag Nndn anodextei to evoexdpevo
Tou Bavdrtou toug. AvBpwnol NMou enXelPOUV TPOHOKPATIKEG EVEPYELEG N
noArtiké eykAnpata, €ivat nén anogaociopévol va Buoidoouv aképn Kat tn
{wn toug, evw dev ival aniBavo va Bewpouv tn Bavdtwon Toug weG PECO
ENIKUPWONG Kal NPOCWIKNG avayvwplong.

- H noAntela npokelpévou va enidAet tn Bavatikn novi avaykadel kanoiov
noAitn (undAAnAo) va enwpiotel to PBApog TNG eKTEAEONG TNG. XTnv
nepintwon auth aképun kat n enfyvwon nwg npokeltal yia pia vOopia
enBePAnpévn nowvn dev anaAAdooel tov ekteAovvta and tig TUYPELS KL and
10 Yyevikdtepo npoownikd kbdotog. Av, pdAlota, npdkertar yia
enavaAapBavépevn dpaotnpiétnta téte o (dlog kat dool epnAékovtal o° autn
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n Sladikaoia e€wBouvtal oe pla anceuaiobBntonoinon nou toug Qépvel ota
6pla TNG anoKTNVwong.

- H Bavaukn nowvn eival anoAUtwg apetdkAntn, yeyovog nou dnploupyei
eUAoyeg avudpdoelg, kaBwg undpxel navrote 1o evdexdpevo va eniPAnbei
o€ kanotov noAitn nou dev éxel dianpd&el To £ykAnpa nou tou kataAoyidouv.

- Mg t Bavauxn nowvh avalpeitar nARpwS n évvola ToU CwW@PPOVIOHOU,
KaBwg dev napéxetal kapia duvatdtnta petdvolag kat nBIkng avapdépPwaong
oto dpdotn. H nowvn, étol, Acitoupyel neploodtepo wg ekdiknon.

-H noArtela, 6x1 pévo dev anodéxetar tuxdv Oikn tng €uBUVN yla tnv
e§wBnon evog noAitn tng o’ £va akpaio €ykAnpa, aAAd ouvdpa eival cav va
napadéxetal nwg dev eival oe Béon N akdpun NePLoodTEPO NwG Bewpsei 6Tl
dev afidel kav va enblwgel péow plag dapopetikng novng (n.x. oopla
k&Belp&n) tnv avapdppwon tou. Xpnoiponolei tn Bavatikh nowvn yla va
anaAAd&et tn noAtteia and tov noAitn nou dianpdttel éva e16exBEG EykAnpa.

-H Bavaukn nown ouviotd péylotn napaplaon evég BepeAindoug
avBpwnivou Sikaiwpatog. AnoteAel, ouvdpa, pia didanpa&n @dvou, nou
enParAetar and tnv idia tnv noAwteia, yeyovdg nou eyeipel To epwtnpa, av
n noAttela €xet tn dikatodooia va agatpel Tn {wn evdg noAitn.

- To gpwtnpa autd, dAAwote, Pnopei va OXETIOTEL Kal PE TN YEVIKOTEPN
évvola Tou eykAnpatog, uné tnv évvola nwg n Bavatikn nowvn eniBdAAetal
andé pwa noAwteia (kuBépvnon), n onoia evéexopévwg pe TG AavBaopéveg
NOAITIKEG TNG va empépel Puxikn oduvn N akdun kal va ewBei otnv
autoxelpia noAiteg tng, xwpi¢ noté va Aoyodotel yia ta eykAnpata
autd. Anpioupyeftal, €tol, pia avioétnta avdpesa oto npo@avég EykAnpa
nou G6lanpdrtel évag noAftng kat ota nAelota agavn eykAnpata nou
dlanpdttel n noAwteia pe AGOn N napaAeiPelg tng.

- M noArteia nou npoxwpd otnv katandtnon evog eyyevoug Kal
ava@aipeTou Sikalwpatog twv NoArtwyv tng, Bétel avtopdtwg und aipeon
v dla tng tnv undéotaon kat afla wg Oeopol mou undpxel ya va
npootatevel kal va unepaonidetal ta BepeAindn dikaiwpata twv peAwy Tng.

- H empoAn tng Bavatikng nowvng Baoidetal kGBe popd o€ pla dikaotkn
andégpaon, n onoia 6nw¢ OAeg o1 avBpwNIVEG anoPAcELG EVEXEL TO OTOIXE(D
NG UNOKEIPeVIKOTNTAG, Kal ival dpa eudAwtn o€ napdyovieg énwg ivat o
KOWVWVIKAG N PUAETIKOG paToLlopoG.
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- H Bavatikn nowvn pnopel va xpnoipononBel wg péco Aoknong NOAITIKWY
niéoewv Kal eniBoAng, AapBdvovtag tn pop@n ekkabapiong avtinaAng n ev
yével dlapwvouoag NoAltikng napdtagng.

- H entyvwon éu éva €idog eykAnpatog entoUpel Th Bavatikn nowvn o€ pla
noAtteia, énwg yia napaderypa o Piaopog, sival niBavé va e€wbnoel tov
eykAnpatia oe npdafelg peyaAutepng Platdtntag (n.x. dianpa&n @dvou),
NPOKEIUEVOU va KaAUWel To SianpaxBév EykAnpa.

- H Bavatkn nown, népa and to idlo to yeyovdg tng Bavatwong, ouviotd
OUVOAIKA pla e€alpetikd okAnpn Tpwpia, kaBwg unoBdAAeL tov TipwpnBévta
o ¢évav efoubevwtiké Yuxikdé Pacaviopd ané tn otypgn nou Ba tou
yvwaotonolnBel nwg enikeltal n eKtéAeon tou.

- H emBoAn tng Bavatikng nowvng potdlel wg n edkoAn AUon o€ oxéan pe 6oa
Ba €npene npoAnnukd va epappdlel pla noAitela npokelpévou  va
KaAALEpYNOEL €NapkwG Kal va OSlapuAd&el toug noAiteg tng and tnv
katagpuyn oe Biala eykAnpata.

= EMIAOIox
AvakepaAaiwon
Mpotponn

EmpéAcia: Matépa AyyeAikn

8° AIATQONIZMA MNPOXOMOIOXHX

ENAEIKTIKEZ ANTANTHZEIZ

A. O ouyypagéag avagpepetal otov eBeAoviiopd enonpaivoviag nwg ot
attieg nou wBoUv tToug avBpwnoug OToV ATOPIKO N OPYAVWHEVO
eBedovuiopd  eivat  ouxvd  adieukpivioteg.  O1  eBeAoviikeg
dpaotnpléTNTeG KAAUNTOUV Ta KPATIKA KEVA O€ Atopikd N Kowvwvikd
npoPAnpata nou yevvouv ol {81EG ot Kovwvieg. LUpPwva PE EPEUVES
n npoogopd tou eBeAovtiopol eival ap@idpopn. Ot €BeAoviég
anokopifouv Ikavonoinon kat tloopponia otn {wn toug, atalodofia kat
KAAUYN TwV NPOCWIKWY, KOIVWVIKWVY Kal €PYACIAKWY KEVWV Mou
pnopel va volwBouv.
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B1.
a. N&Bog (npokuntel an’ Tnv eppavn avendapkela Twv Sopwv ...)
B. Zwotd (n évtafn o€ pla véa ... OIKOYEVELAKN Toug {wn)
Y. A&Bog (n dtapopad ... pnopei va npoopépel)
6. Xwoto (bev anookonel ... unokatdotatd tou)
€. N\&Bog (o eBeAovtiopdg npowBel Th dnptoupyia ... Tnv epyaoia)
B2.

»  Epwrthpata: npoodidouv {wvtavia, apgecdtnta Kal napactatikdtnta
oto keipevo. O avayvwotng agunviletal kat npoPAnpatidetal oxetiké
HE Tov eBeAovTiopo.

» [’ npbéowno: to Keipevo anoktd tunikd Ugog, avilkeldevikdTnta Kat
oudetepdtnta. O ocuyypageag anootaclonoleital kal ta Agyopevd
TOU anoktouv KaBoAIKnA 1oxU

B3.

Evbewctikoi titAol

* Ta o@éAn tou eBelovtiopou

* [lpoo@opd: to povondt Npog TNV NPOowWIIKA kavonoinon
= O eBelovtiopdg Katl ol EKPAVOELG Tou

= EBeAovtiopdg: pabnpata {wng kat avBpwnidg

B4. O ouyypapéag akoAouBei nabntikn ovvta&n. Me tnv nabntikn tovidetat
n npd&n, emituyxdvetal n anootacionoinon, n oudstepdtnta Kal To
TUNIKOG UPOG.

B5.

»  Tpbnog newBoug: enikAnon otn AoyIkn Kal tekunpla (ta napadeiypata
Tou lMpopnBéa kal tou HpakAn).

» Ti_emruyxdvel: pe antd kal eupéwg yvwotd napadeiypata o
avayvwotng €xel xelponiaoteg anodei€elg nou tov BonbBouv va
katavonoel kaAutepa tnv évvola kat aia tou eBeAovtiopou.

B6.
= YUPpwva pE To ouyypagéa o €BeAOVTIOPOG €XEl WG OTOXO TNV
ATOMLKN KAl KOWVWVIKA gunpepia. Xuvopdpel avibloteAwg otnv napoxn
BonBelag dpwvtag CUPNANPWHATIKA OTIG KPATIKEG HOPEG Kal anoTeAEel
¢lAogopia kal otdon {wnNg.
»  Tpoénog nelBolg: Aoyikn Pe enxelpnpata
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r.
= Kupio B¢éua: n aduvapia napoxng PonBeiag kat n  EAAswyn
aAAnAgyyUng otoug onpePIVoUG XxaAenoug kalpoug.
» [Awooikég EMAOYEG: ouyKivnolakdg AGyog (yepidel pépetpa), xprnon
a’ evikoU npoownou, oxnpata Adyou (va EeyAlotpd oa xéAL).
A.
Mapaywyn Adyou
Enikowvwviaké nAaiolo: dpBpo
Mpoogopd

= Ze@eUyoupe an’ Tn xpnoloBnpikn avtiAnwn {wng kat avayvwpiloupe
v a&ia tng npooPopdg

»  KatanoAépnon tou eywKEVIPLIOPOU Kal TOU ATOIKIOHOoU

= KalAAigpyela ouAAoyikdtntag Kat aAAnAgyyung

=  Kolvwvikonoinon pe tnv évta&n o€ eBeAoVTIKEG OpALES

= AvakoU@ion o€ eunaBeig opddeg kal dtopa nou xpndouv avaykng

»  KatanoAéunon patotopou kat Eevopopiag pe tnv enagn pe aAAlodanoug
ava&lonabouvteg

= KaMAiépyela owotng kat  oAokAnpwpévng npoownikétntag —He
OUCLAOTIKEG apxéG Kal a&leg

Tpénot uloBétnong eBeAovtiopou

= [aAouxnon and pikpn nAkia pe apxég kat a&leg

= Yy npdtuna an’ Toug YOVE(G Kal Tn oxoAlkh kolvétnta

»  [lpwtoPoulieg kat eBeAovTIKEG OPATELG an’ TO OIKOYEVELAKS Kal OXOAIKS
nepipaiiov

*  AvBpwniotikn natdbeia

= [lpoPoAn péow twv MME avaykwv kal €BeA0OVTIKWY 0pyavwoewy Kal
dpdoewv

EmpéAcia: ToidkaAou Mapia
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9¢ AIATQONIZMA NMPOXOMOIQXHE

ENAEIKTIKEZ ANTANTHZEIX

A

B1.

B2.

B3.

B4.

H ouyypa@éag avagépetal otnv aAAnAgyyun, enionpaivovtag 6 t ev
pHéow tNG onpeplvhg navénpiag ot dvBpwnol cuveldntonololv Nwg
euBuvovtal yia noikida npoPAnpata tou nAavatn. Autd anoppéouv an’
v EAAelPn aAAnAeyyung avBpwnwyv Kal KovwvIwy, N onoia anoteAei
OUVENELQ EYWKEVIPIKWVY oupnepipopwyv. O Twplvog pofog e€artiag tng
aobévelag wBel Ttoug avBpwnoug va ouvepyactolv yia TNV
avtigeTwnon  Twv  Kowvwv  npoPAnpdtwy, anofdAdovtag Tov
EYWKEVTPIOPS Kal uloBetwvtag tnv aAAnAsyyun wg povadikd tpdno
aAAnAokatavénong kat aAAnAootnplEng Twv avBpwnwv.

Lwoto
Lwoto
N&Bo¢ (yia tnv eniteuén ... oto npdPAnud tou)

N&Bo¢ (BAénoupe yia napdadetypa ... MeyaAutepo pdAo otn {wn pag)
Ywoto (elval pavepd ... eautdv Eexwploto)

OTO ATPOPIKO ... KUVIOHO)
n aAAnAgyyun ... nolotikétepn {wn)

(
(

moO=<®A

» Tpénol nelBoug: Aoyikn pe tekpnpla (napadeiypata 6nwg eotieg
noAépwv, avéxela, kAM) kat ouvvaioBnpa pe  ouyklvnolakda
Qoptiopévo  Adyo, OnwG «npoPdAAouv anelAntikéG», «Biyouv
ouBepeAay.

» [wg BonBoulv: ta tekpnpla anoteAolv xelponiaotég anodei&elg nou
neiBouv tov avayvwotn pe tnv aAnBela Toug Kal 0 CUYKIVNOLAKAG
Adyog tov agunvidel kat tov npoPAnpartidel oxetikd pe ta npofAnpata
nou o AvBpwnog £xeL NPOKAAETEL

Apepipvnoia, otnpiovtal, aAAnAoBonBelag, aduvapo, ducakoAia, Eppaia,
eBedotuAiag, wpdtnta

» [AwooikéG emAOYEG: ouykivnolakdg Adyog (PovIKAG appwoTtiag),
onpeia otiEng («dapdkAelo ondébny), petaPopég (va ykpepiooupe ta
teixn).

= Xpnrion a’ npoownou : npoabidel {wvtdvia, apecdtnta, OIKELOTNTA Kal
deixvel tn ouppeToxn tou ouyypagéa oto npdPAnpa.
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Mivupa: pévo péoa an’ tnv anofoAn tou EYWKEVIPIOPOU Kal PE TNV
KaAAlépyela tng aAAnAeyydng pnopolv ot dvBpwnol  va
avtipeTtwnioouv tn govikn navénpia kat va Bpouv AUoELC.

BS5. Avantdooel th B8¢éon tou pe napadeiypata. Ta napadeiypata eivat

NeloTkA yiati anoteAolv TekpNpla, Xelpomaoté anodeifelg kat n
nAnBwpa nou napabétel o ouyypagéag kavel tn B€on Tou NELOTIKN.

. To kUplo B¢pa tou notnpatog eival o akouolog eyKAwPLopEG Ttou
nownth nou aloBdvetal Nwg ta «teixn» nou kdnotot dAAol £xouv UPWOEL
yUpw ToU Tov anokAgiouv an’ tn ouvéxion thg KaBnpepIvng
(PUOLOAOYIKNG TOou {WwNG.

Pnuatikd npdowna: a’ evikd kat v’ nAnBuvtikd

A’ gvik6: npoodidel oto noinpa e€opoloyntikd tévo. Bonbd tov
nownth va KAvel pla katdBeon Yuxng kal to noinpa anoktd Babid
OLKELOTNTA PE TOV avayvwotn Kal agecotnta.

" NANBuVTIKG: PiAwvTag adplota yI' autoug nou tov eyKAwPLoav Toug
enppintel Tnv euBUvn xwpPIG va Toug Katovopdadel.

A. Napaywyn Aéyou

Enmikowvwviaké nAaiolo : opiAia
Ta Betikd tng kapavtivag

BaBid evbookdnnon kat yvwplpia pe Tov €0WTEPO €QUTO pag.
AvakdAuyn kat kaAAlEpyela 1dlaitepwyv de€lothtwv.

Andéktnon eAeUBepou xpdvou.

AéBaopa  BiPAiwv, napakoAolBnon  tawiwv, SladIKTUAKWV
napaotdoswv nou Oev eixape 1O xpoévo N TNV €ukalpia va
anoAaUoouE.

Mapaywylkog Kal ouolactikdg XpOvog HE TNV OIKOYEVELA Kal cuoglEn
OXECEWV.

ABAnon.

KaAAiépyela  Sidpopwv  evaoxoAnoewv, ONw¢  KATAOKEUEG,
KNMOUPLKN, K.AM.

EmpéAcia: ToidkaAou Mapia
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10° AIATQNIZMA NPOXOMOIOQXHX

ENAEIKTIKEZ ANANTHZEIZ

B1.

B2.

To B€pa tou kewpévou eival av ota xpévia pag o dvBpwnog eivat nio
dlepBappévog N TIPIOTEPOCG.

H B¢on tou ouyypagéa ival 6Tl o Kuviopog Kal n elpwveia eival ta
Kupiapxa xapaktnplotikd tng avnBikdtntag tng €noxng pag kat ot
NEPLPPOVOULE TOUG VOPOUG Neplocdtepo and noté dAAote

HBwkN S1a@Bopd unnpxe oe OAEG TIG ENOXEG Kal 0 OAES TIG KOWVWVIEG.
Yhpepa to npdéPAnpa tng nBikng dtapBopdg npoPdAAel nio éviovo
ylati unotiBetal 6t {oupe o avBpwNIOTIKEG KOIVWVIEG.

Agv undpxel aioBnpa viponng aAAd Kuviopdég agou enikpatel to
d6ypa 6t o okondg aylddel ta péoa.

Ytn ouyxpovn €noxn n €vtacn tou Qalvopévou eival nio évtovn,
yeyovég anapddekto av okePToUpe Ol €xel BeATIWOEL To BloTikd Kal
HopPWTIKS eninedo tou avBpwnou.

‘Exel xaBei n évvola tng Sikatoolvng, n onoia unnpxe o€ OAEG TIG

EMOXEG Kal KOWVWVIEG, Eppunveudpevn pe dlagopetikd tpono.

Yhpepa n nBkn éxel avukataotaBel and tnv 16lotéAsla kat tnv
aveAentn kepdookonia.

Apa, onpepa n nBIkA dlapBopd eival neplocdteEpo Katakpitéa and
note AAAote.

ékAuon: n ékAuon nBwv NG enoxng pag odnyel otnv ana&iwon twv
avBpwnIoTIKWV 16EWOWV.

kepdookonia: n kepdookonia twv tpanedwv NUIOVEL TOUG NOALTES
nou €xouv cuvdyel ddvela pe autEg.

anotipgnon: n anotipnon tg 0IKOVOUIKAG Katdotaong Tng Xwpag Hag
elval tpayikn ylati ta xpén gival unépoyka.

NAPEKTPONEG: Ol NAPEKTPONEG OPLOPEVWY  BOUAEUTwVY Katd tn
ouvedpiaon tng BouAng anodeikviouv OtL dev €xouv dnpoKpatTIKN
ouveidnon.

KUVIOPOG: QVTIPETWNIOE TNV Tpaywdia pe npwtopavin KUVIopod, oUute
éva 6dkpu bev €rpee and ta pdria tou.
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B3.
H ouvoxn petafl twv neptédwv tng Seltepng napaypaPou eNtUyxavetal pe
TN XPAON TWV Napakdtw SlapBpwTIKWV AEEEwV:
* ‘Opwg = avtiBeon
BéBaia = eniBePaiwon
* AAAG = avtiBeon
» ‘Enerta = npooBnkn
* Edv = un6Beon

B4.

H enixelpnpatoAoyia nou xpnoiponolei o ouyypagéag eival nelotikn, ylati
TEKUNPIWVEL TNV dnoyn Ttou pe auBevtia. To péoo nelBoug nou
xpnolponoleital eivat n dnoyn tou Ooukudidn, nou Bewpeital dtopo kKUpoug.
‘Etol, To enxeipnpd tou anoktd 1oxu kat afloniotiag.

I. To nowntikd unokeipevo ekPppddel tnv IKavonoinon tou yia TV autévopn
kal acupBifaotn otdon {wng nou thpnoe. H xapd auth tov yepidel pe
nAnpodtnta kal yaAnvn kabwg dev evdlapépetal yla tnv dnoyn twv dAAwy,
TwVv NoAAwv, twv cupPiBacpévwy, aAlAd apkeital otn cuvénela nou €6¢el€e
O€ Hla QVTIKOU(POPUIOTIKA otdon {wng. Agv UNOTAXTINKE OTA KOWWVIKA
otepedtuna, 6ev palonolnBnke, dev e€etddel av €Jnoe EUTUXIOPEVOG N
eUTUXIOpévog e€altiag autng tng otdong. Apkeital otn xapd nou tou divel n
a&lonpenng otdon {wng Kal o autooefacpag.

XApepa, n padonoinon kar N unotaynh ota KOWWVIKEG oupBdoelg
xapaktnpifouv toug neplocdtepoug avBpwnoug, ol onoiol Kuplapxouvtal
ané ta katavaAwtikd — uAlotikd npdtuna. Aiénovtal and tnv avtiAnyn ot
n eutuxia anoppéel and ta UAIKA ayaBd, bev evdlagpépovtal yia tnv
KaAAlEpyela tng npoownikdétnNtdg toug, Yyivovtar avaflonpeneic dtav
aonddovtal to 68ypa Ot «o okondg ayladel ta pEoas.

A. AITIA KPIZHZ TON HOIKQN A=IQN THX EMMOXHE MAX

* Ta olkovopikd oup@épovia nou €xouv odnynoel otn Buoia tou
avBpwniopou oto Bwpo tou kEPSoUG.

» H aAadoveia kat n patatodoia tou avBpwnou, nou BEAeL va kepdilel
OUVEXWG NEPLOaOTEPA e onolovonnote Tpdno.

» H enkpdtnon twv UAIOTIKWV npotunwv kat n aduvapia tou
avBpwnou va avuotabei otov KatavaAwtiopd Kal otiG OlapKwg
au€avopeveg UAIKEG avAYKEG Tou.
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H éAAeipn avBpwnokevipikng natdelag kal KPITIKAG okéWYNG, HE
anotéAeopa o AvBpwnog va pnv pnopei va lepapxnoel tig agieg kal
TIG aVAYKEG TOU.

» H SuoAeitoupyia tou dnpokpatikoU noArteUpatog, n Yngpobnpia, n
e€oualopavia twv NOAITIKWY.

* Ta MME avanapdyouv dlapkwg ta kupiapxa katavaAwtikd npdtuna
Kal anoTEAPATWVOUV TNV  KPITIKA  OKEYN  AEITOUPYWVIAG WG
nponayavlotikoi pnxaviopot.

» H AavBaopévn xpnon NG TtexvoAoyiag, n onoia ot NOAAEG
NEPINTWOELG €XEL UNOKATAOTAOEL TNV avBpwnivn dpactnpidtnta.

* H naBnukdtnta kat n adlagopia Twv NEPIOCOTEPWY avBpwnwy yia
10 ouvavBpwnod toug.

* Ta avBpwniva dikawwpata, av kat eival Beopikd katoxupwpéva,
dlapkwe napapidlovtal katd kaipoug Kat katd ténoug.

* Ynokplola Kpatwv Kal KuBepvnoewv yla Tov avBpwniotikd Kat
SnpoKpatiké Xapaktnpa TOoug, €vw OTNV npaypatkdétnta ouxvd
XpNolponoloUv autapxikég pebddouc.

»  Anaiwon kdBe napadoolakoU OTOIXEIOU WG avaxpoviotikd, akéun
Kal Twv NBIKWY avaoTtoAwv.

* Anouocia nveupatikwv avBpwnwy, ol onoiol Pe To €pyo TOUG Kal TG

npageig toug pnopouv va anoteAécouv npdtuna npog Pignon yia tnv

KOLVA YVWHN.

NMQx TO IXOAEIO ©A YYMBAAAEI XTON ENANAKAOGOPIZMO TON
A=ION MAX

= O bdokaAog o@eiAel va petaAapnadevoel ota naidid tg agieg tou
avBpwniopou kat thv avtiAnyn 6t ta uAikd ayaBda bev eival
autookondg kat xpeladetal PETPo o€ OAEG TIG EKPAVOELG TNG {WNG.

» To exknadeutikd oUOTNPa nNPEMNEL VA AMOKINOEL €MITEAOUG
avBpwnokevipikd npooavatoAiopd. Ot pabntég npénel va yvwpidouv
Ta diKalwpata Kal TG UNOoXPEWOELG Toug, va divetal épgacn otnv
KPLTIKN OKEWN, otn ouvepyaaia, oto S1dAoyo, otnv KAAAITEXVIKA Kal
aBAnukn naideia, ota npoypdppata avtaAdayng pabntwv, otn
yvwplpia pe dAAoug Aaolg kat noArtiopoug. Mpénel va otapatnaoel n
pnxaviotikn paénon, n faBuobnpia kat o avraywviopdc.

=  EBeAovtikég dpdoelg yia evioxuon tou aloBnpatog tng aAAnAgyyung
kat g avidloteAelag (BonBela oe avaflonabouvieg, OIKOAOYIKEG
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dpdoelg, ouvdpopn oe euaioBnTeG KoVwVIKEG OpAdeg, Onwg ol
NpOOPUYEG, oL Xpoviwg ndoxovieg, natdid nou {ouv ot 16pUpata KtA).

=  Kolvwvikn aywyn: owoth odnylkn oupnepipopd, thpnon twv
Kavévwyv UYIEIVAG, npotepaldtnta o€ nAKIwPéEVous kat AMEA,
oefaopdg otn Sla@OopPETIKA Anoyn, €vePyn CGUHPETOXA OTa Kolvd
HEOW paBnTKwV cUpPBouAiwy.

EmpéAeia: PAcykag Kwvotavtivog

11° AIATQNIZMA NPOXOMOIOQXHX

ENAEIKTIKEZ ANANTHZEIZ

= O duoAsitoupyieg SlOIKNTIKWY TOPEWV TOU Kpdtoug ogeilovtal otnv
dyvola Kat tnv acuvevvonaia.

= XTnv onpeEPLVA €Noxn otnv doknon tng e€ouciag npénel ektdg and tov
oUYXpOVO NYETN va CUPPETEXOUV EMIXEIPNUATIEG, EMIOTAPOVEG Kal N
evnpepwpévn Kotvh yvwpn, wote va dleupuvBei n Bdon doknong tng
e€ouoiac.

= H aufavépevn anoxn and g ekAoyeg oxetiletal pe tnv adlagopia, tnv
apglopntnon kat tnv anaiwon twv NoAITIKwY KOPPATwy, Ta onoia dev
prnopouv va eniAloouyv ta tpéxovia npoPAnpata.

= A > Ywotd
= B - Ywotd
= [ > Ywotd

= A — AdBog
= E - AdBog
B2.

O kelpevoypd@og unootnpidel TG andYeLg Tou Pe Kova anodekteg aAnBeleg,
oL onoleg ouviotoUv TeKUNplwPévo AOYo («ol OUTIKEG Onpokpatieg
dlaniotwvouv MNAéov TNV TUMIKA NAPAKUN TOUG KAl N KOWVA yvwpn
anopakpuvetal and toug eKAEYPEVOUG avTINPOOWNOUG»). AvantUooel TIg
andYelg Tou peE aitio — anotéAeopa (ZTpatnyikn Kal Taktikn ¢aivovtal nio
ONPAVTIKEG and Tov NpoodloploPd CUYKEKPIUEVWY OTOXwV. ‘ETal, ol SUTIKEG
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dnpokpatieg dlaniotwvouv NAéov TNV TUMIKA NApPAkPn TOug Kal N Kowvn
VN anopakpuvetal and Toug EKAEYHEVOUG avinpoownoug) Kat oUykKpLon
- avtiBeon (H kpion, épwg, tou olyxpovou dnpokpatikoU cucTtNpatog dev
purnopei va anoteAéoel SikaloAoyia ywa tnv andéppipn NG {dag tng
dnpokpatiag). Xpnoiponotouvtal ol S1apBpwTIKEG AEEEIG «ETOL» KAl «OHWG».

B3.

B4.

a.

B.

«H nAnpng katavénon kat o nAnpng €éAeyxo¢ NG teEpdotiag
noocotnNtag twv NAnpo@oplwv npv and tn AnYn twv ano@doewv
kabiotavtal avaykaia and tnv au€avépevn noAunAokdétnta tou
K6OpPou Kal ta npoPAnpatd tous. Me tnh xpnon tng nabntikAg
ouvta&ng to Ugog yivetal anpdowno kat divetal éugacn otnv
npagn.

To kabnkov tng eknaidbeuong elvar va OlapopPpwvel APTIEG
NPOCWNIKOTNTEG HE avBpwNOoKeVIPIKS NPooavatoAlopo.

To npoPAnpa eotidetal otnv  aduvapia katavénong Twv
oedopévwv.

Mpotdooestal n okéWn Kal énetat o AGyoq.

O nabntikonolnpévog NoAitng anepnoAel TNV KpITIKA Tou oKEYN.

O xpdvog eniBpaduivel tn pon tou dtav Bpiokopal otn puon.

XpnolponotoUvtal deovtoAoyikn dlatinwon («Npénel»)  Kal To

€

nippnpa «@uolka» nou evouvapwvel to enixeipnpd tou. Eniong,

xpnaotgonolel a nAnBuvtiké yia va anodwaoel tnv Kovn avaykn 6Awv

v

E

ag ol €€ouaoieg va anoktnNoouv véa XapakInploTKa

PYQOLaKEG OXEOEIG:
AnéAutog dlaxwplopdg petafu vionwv -EEvwv (Eupwnaiwv),
EYXPWHWV - AEUKWV OTOV £pYACLAKO XWPO.
Ot vténiol avuikeipevo exkpetdAAeuong and toug ndvteg -
Aldkplon aképa Kal ota €pyatikd owpateia kalr  oto
OUVOIKAALOpO.
Ta&lkog dlaxwplopog petall twv AeUKwV (apeviika-undAAnAol).

KolvwVikéG ox£€oEIC:

Patolotukég  avuAngelg  Alovuon, Xtapdtn, Eupwnaiwv:
Kowvwvikég anokAglopdg twv vidniwv
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AvBpwniotikn npooéyylon Apldyvng: anéppola Adikng cogiag -
nnyaiag avBpwnidg.

Ytdon aAAnAegyyung unép twv aduvdtwv nou anoppéel and
16eoAoyIkA ouveldntonoinon kal tonoBétnon (Zévog — MixaAng).

Kewpevikoi deikteg:

O &1dAoyog avadelkviel avayAupa tig napaplioslg Epyactakwy
SiKalwpdtwy pe dwvtavia Kat napactatikotnta.

Ta epwthpata oto téAo¢ tou anoondopatog SnAwvouv tnv
anopia kat tov npoPAnpatiopd oxetikd pe TG dakpioelg
avBpwnwv kat tnv ekpetdAAeuon avBpwnou and dvBpwno.

KaAd¢ noAftng:

Evepyn ouppetoxn ota Kolvd kat doknon KpItikng otnv e€ouaia.
AldAoyog pe xphon enixelpnpdtwy Kat oefacpd otn Sla@opeTiKn
anoyn.

Evnpépwon kal dlactavpwon twv nAnpo@oplwv péoa and Tig
VEEG TEXVOAOYIEG.

Kotvwvikn euBuvn kat ogfacpdg twv avBpwnivwv dikalwpdtwy.
EBeAovtikég dpdoelg, Apon npokataANYPewy Kal otepeOTUNWY

KaAég nyétng:

Evupdtnta, nBikn akepaldétnta, avtiotaocn o€ noAltkd kal
OLKOVOUIKA CUppEpOVTQ.

Anap&ykAitn tpnon twv avBpwnivwv SIKalwpatwy.

AldAoyog Kal 0eBacpog Twv NOAITIKWY avtindAwy

‘Ox1 oto pavatiopd kat otg enbeoelg oto nBog tou avtindAou,
avunapdBeon pe enixelpnpata Kat 6xt Pe tov Adikiopo.
E€unnpétnon Adikwv ouppepovTwy.

MNpootaocia tou nepiBdAAovtog, Tng napddoong, Twv eAeuBepPLV
K&Be atopou.

EmpéAaia: PAéykag Kwvotavtivog
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12° AIATQNIZMA NPOXOMOIOQXHX

ENAEIKTIKEZ ANANTHZEIZ

Al.

B1.

B2.

O ouvtdking tou Kelpévou eotiddoviag OtiG altieG kakornoinong tou
yuvaikeiou @UAou Slepwtdatal av o avtpag unepéxel BloAoyikd and t
yuvaika kat kataAnyel nwg AAAeg eivar o BaButepeg aitieq tou
Qawvopevou, 6NwG N UMEPOXN TOU ota péoa napaywyng. Auth n
loxUouoa B¢on tou odnyel otnv aviodtnta kat TeAka otn Pia kat otov
Blaopd evtdg tng oikiag. Qotdéoo napatnpouvial kal nNeplotatikd Piag
oTov XWpPo gpyaciag, 6mou ot yuvaikeg und tov @oéBo tng andAuong
upiotavtal oe§ouaAikn napevoxAnon.(NEEeLG 72)

a. AdBog (napdypapog 3, «Evw otnv enoxn tou homo sapiens... ta 6Uo
(QUAAa Atav 1oéTpa...»)

B. AdBog (napaypapog 3, «ot peydAeg aAdayég €pxovtal mpv and
10.000 xpévia / «Kat autn eivar n ouypn nou o dpivrpix ‘EvykeAg
NEPLYPAPEL WG «IOTOPLKN ATTA» TOU YUVAIKEIOU (PUAOU.»)

Y. A@Bog (napdaypagog 8, «B€Baia o nio anoteAeopatikdg tpoénog eivat
va otoxeUoel Kkavelg t Oopikn katanieon evdvuia otg yuvaikeg,
KATapxAag HE OUYKEKPIPEVEG MOAITIKEG Kal PETpa nou Ba kavouv
KaAutepn tn {wn Toug.

6. Lwoté (napdypagog 2, «Av, Aondv, n tdon auth dev eival eyyevig
otov avtpa, eival avaykaotikd eniktntny

€. Lwotd (napdypagog 6, «MapdAAnAa ekppdotnke N dnoyn... Kal 0Toug
XWPOUG £pyaciagy

a. O tithog tou Kelpévou 1 «Bia katd twv yuvaikwv: Waxvovtag ta
«ylati»!» kpivetal anoteAeopatik6g wg NPog TNV NANPO@OPLAKN 1oXU Kal
TNV evioxuon tou avayvwotikoU evélapépovtog. MNapouotdlel apevog
TNV KEVIPIKN 16£a TOU KeEIPévou P akplPn kat oa@n tpdno npotdooovtag
T0 KUpl1o B¢pa, tn Bia kKatd twv yuvaikwy, kat tnv avaitnon twy altiwyv
nou tnv npokaAouv. EAKUEL, apetépou, TNV NPOCOXN TOU avayvwotn PeE
TN ouvtopia, tTnv nAnpdtnta Kal TNV agecdTNTa Tou PnvUpatog, kabwg
anodidetal pe éva ovopatikd aUvoAo Kal tn xpnon tou Baupactikoy nou
napakivel tov 6€ktn Npog avayvwon Tou KeIPévou.

B. TitAog pe ouykivnolakd oxdéAlo:
«Ep@uAn Bia: Zwypagidovtag tov névo... poll»
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B3. To keipevo 2 anoteAei éva noAutponikd €(60G KEIPHEVOU NMOU OTOXO EXEL
va nAnpo@opnoel Tov &€KTN yld Ta NOCOOTd TWV YUVAIKWV MOU
ugiotavtal kakonoinon, yia Th CUMNEPLPOPA TWV AVIPWV ANEVAVTL OTIG
yuvaikeg, yia tv aduvapia twv véwv vopwv yia aAdayn tng
KAtdotaong Kal yla TIG OUXVOTEPEG AlLTiEG KAKonoinong. XUYKeKPLPEVQ,
ouvbuddovtag €lkéva kat Adyo kevrpilel tnv npoooxn pag, Kabwg
emAéyovtal évtova xpwpata (to kKékkivo yla v anotunwBei oe kaBe
okitoo n yuvaika nou ugiotatal Bia kat £évag nevraynelog aplBpog
yuvaikwv nou doAo@ovnbnkav pla ouykekplpévn xpovid. MdAlota n
avagpopikn Aertoupyia g yAwooag pe napdBeon otauOTIKWV
otowxeiwv (87.000, pia ot 6U0) €evioXUOUV TOV EVNHPEPWTIKO
Xapaktpa Tou KEIPEVOU.

To Kelpevo 2 oxeti¢etal dpeoa pe to Kelpevo 1, apou avapépovtal oto
(610 akpiBwg B<pa, tn Bia kat tnv kakonoinon Tou yuvalkeiou gpuUAou.
To pévo dlapopetikd nou NpoobEtel To Kelpevo 2 gival ol SoAopovieg
TWV YUVALKWV W¢ anotéAEopa tng Kakonoinong.

M. Xto noinpa tou T. Aouatdh otnAtteletal N KAKOMOINON TWV YUVALKWY
w¢ avtinoda oto ogfacpd nou to noinTikd unokeipevo anodidel otn
yuvaikeia @uon. To kUplo Bépa aiobntonoleital apxikd pEow Twv
noAAanAwv avtibéoewv OTIG NEVIE MNPWTIEG OTPOPEG  («Kpauyn
andyvwong — @wvn oe tpayoudla, patwpévo otnBog - dwoydva
opoppld, nAnyn — AvolEn-dwng nnyn, tpopaypéva pdua - yaAnvia
BdAaood oou, dev gioal e0U — €pyo KTNVOUG»). XapaktnploTtikn eEAAAOU
oto noinpa eival kat n evaAdayn a’ (eyw) kat y  (dev €ival) evikou
pnpatikou npoownou. Me 1o Y’ Npéowno o NoiNtig anootaclonoleital
ané ta gawvopeva kakonoinong tng yuvaikag deixvovtag o6t o idlog dev
Ta gykpivel avutdooovtag o€ a’ npdéowno tnv agia kat tn duvapn tng
yuvaikag oe kdBe nepintwon. H xphon a’ npoownou npoodidel
{wvtdvia, apecdtnta Kal EPMEPIEXEL TO OTOIXEID TNG MPOCWNIKAG
paptupiag. H apeodtnta auth evioxvetat and tn xpnon B’ evikou
NPOOoWOoU OTNV £KTn Kal ¢B6opn otpo@n, 6nou To Notntikd UNoKeipevo
angeuBuvépevo otnv idla tn yuvaika kat aflonowwvtag to acuvoeto
oxnpa («eioat, Ba eioat... Suvapn ki eAnidax) tovilel nwg eival yI' autdv
éva nAdopa Eexwplotd kat onpavtikd Adyw tou noAunoikiAou pdéAou
NG TéAOG, péow TNG petagopds («eyw €paba va PubBidopal otnv
yaAnvia BdAaocod toug») To notntikd unokeipevo dnAwvel EekdBapa tov
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oefaopod tou anévavtl oto yuvalkeio pUAO Kal tnv npepia Nou autn tou
NPOOMEPEL PE AnOTEAETUa va pnv pnopei va tnv diavonBel nAnywpévn.

To B¢pa tou nowpatog sival tdéoo enikaipo apou otn onPePLVA ENOXN
nou yivovtal OUVeEXeiG aywveg yla TNV €QAPHOYN TWV APXWV TNG
lootipiag kat tnv katdppeuon otepeotUnwy yia ta npdtuna puUAou o
kaBévag pag opeilel va katakpivel Tétoleg anotponaleg npdagels Biag ki
EKPETAAAEUONG TOU Yuvalkeiou @UAou, va 1o npootateUel Kal va
avayvwpilel toug noAAanAoug péAoug kal tnv afenépaotn a&ia tng
yuvaikag.

A1.

Evéelktikdg titAog: «H adpatn nAnyn g Biag katd twv yuvakwvs»

MpbAoyog: Apoppnon and xapaktnplotikd yeyovota TN enkalpdtntag
kat tnv Maykdéopia Hpépa katd tng Biag twv yuvatkwv.

Kuplwg Bépa:
a. — H owkovopikn kpion tng teAeutaiag dekaetiag, n avepyia, n
PTWXELA

- H évtaon, to dyxog pe ta onoia Biwvouv Ta HEAN TWV OLKOYEVEIWV TN
véd OIKOVOWIKN Katdotaon wg anotéAeopa tng kpiong odnyel ouxvd ot
no évrova Ki enikivbuva neplotatika Biag aAAd kal oe owpatikn Kat
oe€ouaAikn kakonoinon kaBwg kat oe S1APOPEG HoPPEG NapeVOXAnong
0€ XWPOUG gpyaoiag.

- H epnopeupatonoinon tou oef kalt n petatponn twv CwUATWY o€
avtikeipeva, ta oeflotikd otepedtuna kal ta tdbavika tng emBeTIKAG
appevwnotntag.

- H nopvoypapia dev nouAiétal nia «ota Kpupd». Yndpxel diaBéoipn
oto Oladiktuo. Ol véol HEYAAWVOUV PE QUTEG TIG EIKOVEG WG TOV MLo
ouvnBlopevo tpono va pdbouv yia to o€t evw duotuxwg e€akoAouBei
va undpxel eAdxiotn oe€ouaAikn eknaideuon n avoixtn ocudhtnon yia tn
oeouaAikn dlanaldaywynon ota oxoAeia.

-euBlvn TNG OlKOYEvElaG: Ta NEPLOTATIKA evdoolkoyevelakng Piag
odnploupyolv AavBaopéva npdétuna ota naidld, O6nwg kar n
avanapaywyn otpeotunwy CUPNEPLPOPAG.
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B. - Xpeldletal va undp&el npooappoyn tng undpxouoag vopoBeaoiag pe
OUYKEKPLPEVEG NOALTIKEG Kal pétpa nou Ba kdvouv kaAutepn tn {wn twv
yuvalkwy, 6nwg N ouclaotikn npootacia tng Pntpdtntag, ioeg apolPeg,
augnoelg otoug pLoBoug, peiwon tou wpapiou, kKaAUtepeG ouvONKeG
gpyaoiag.

- lMpénet va dwateBolv nodpol yia tnv enéktaon katr t Aertoupyia
NEPLOOOTEPWY OUHPBOUAEUTIKWV KEVTIPWV Kal Eevwvwy, KabBwg Kat
€10V povadwv yia nepiBaAyn kat npoowpivh Napapovn yuvalkwy
nou né@touv BUpata kakonoinong.

— Ot kakonownNpéveg yuvaikeg npenel va anokaAuntouv to npdBAnpd
Toug. H owwnn nou ogeietal otov pofo dlaiwvidel to npdBAnpa.

- Eivat anapaitntn n ovotaon edikwv povddwv tng aoctuvopiag,
OTEAEXWHEVEG HE WUXOAGYOUG Kal KOWVwVIKOUG Agrtoupyoug, nou Ba
enegfaivouv  dueca oe  nepintwoelg  evdoolkoyevelakng - Piag.
MapdAAnAa, kat ot dpdoteg twv enBéoewv eival anapaitnto va
napakoAouBouyv €161kd Bepansutikd npoypdappata, yiati kat ot idtot eivat
aoBeveic.

— KaBoplotikdg eival o pdAog tou oxoAeiou Kal TG OlKoYEVELAG Yia TOV
NEPLOPLOPSG KAl TNV AVTIPETWNION autoU Tou voonpou @aivopévou. H
napoxn oAokAnpwpévng natdeiag kat n avantuén KpITikng okEYng ivat
anapaitnta €@dédia yia tnv e€dAeipn otepedtunwy avuAnPewy. Ita
oxoAgia Ba pnopouoe va eloaxBei kat €161kd pdBnpa yia tnv wodtnta Kat
TG OXE0ELG TwV duo PpUAwvV. Ot eknatdeutikol kal ot yoveig Ba npénel va
anoteAoUv Pe TN 0TAON Kal TN CUPNEPLPOPA Toug uylh npdtuna yla ta
natdtd kat toug epnpouc.

Enidoyog: Tovidetat n onpacia tou npoPAnpatog kat n avaykn yia
EVNUEPWON TNG KOWNG YVWHNG aAAd Kal evOUVAPWON TwV HECWV
QVTIPETWNLONG.

EmpéAcia: PAéykag Kwvaotavtivog
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