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EKOQNHZEIZ

ZATnHa 1o

A.1.

'EoTw n noAuwvupikl e€icwon a,x’ + av.q X1 + ... + a; X + ag = 0, HE akEpaioug
OUVTEAEOTEG. Av 0 akepalog p = 0 gival pila Tng €€icwong, va anodei&eTe 0TI 0 p
gival diaipeTng Tou oTabepol Opou dy.

Movadeg 6,5
A.2. Na ypayerte gTo TETPAdIO 0AC TO YPAUMA MOU avTIOTOIXEI OTN OWOTH anavtnon.
'EoTtw noAuwvupo P(X) kal p €vag npaypaTikog apibpoc. Av 1o P(x) €xel napayovTta
TO X—p Kal n(x) ival To nnAiko TnG diaipeong Tou P(x) WE TO X-p, TOTE:
a. PX)=x-p)nx)+1
B- n(x) = (x-p)P(x)
Y. 0 BaBuog Tou unoAoinou Tng diaipeong Tou P(X) WE TO X-p €ival ico¢ HE PNOEV
0. P(p)=0.
Movadeg 6
B.1. Na XapakTnpiosTe TIC NPOTACEIG NOU akoAouBouv, ypagovTag oTo TETPAdIO 0ag
TNV &voeiEn EwoTo 1 AdBog dinAa oTo ypauua nou avTIoTOIXEI O KaBs npoTaon.
a. Hefiowon 3x> - 5x + 6 = 0 éxel pila 10 4 .
B. H efiowon 4x* + 5x*> + 7x + 4 = 0 éxel pila 10 2 .
y. Hefiowon 6x° - 3x3 + 2x* - x + 2 = 0 dev éxel pida 10 - 3 .
Movadeg 6
B.2. Na ypayeTte oTo TETPAdIO 0AC TO YPAUMA MOU AvTIOTOIXEI OTN OWOTH anavtnon.
To noAuwvupo P(x) = (4x + 5)2°%* + x?%%! ¢yel napayovra To:
5
a.x+ 1 B.x-1 Y- X 5.X+Z
Movadeg 6,5
ZATNHa 20
MNa Tn ywvia a 1oxver ot
5ouv2a-14cuva-7=0.
a. Na dsi&ete 0TI oUva = -3/5
Movadeg 10

B. Av gnminAgov IoXUEl N < @ < 3n/2, va UNOAOYIOETE TOUG TPIYWVOPETPIKOUG apiBuoug

ny2a, cuv2a kail egp2a.



Movadeg 15
ZATnHa 30

O TpiTOGg OpOG pIag apiBunTIKNG Nnpoodou (ay) €ival ioog pe as = log125 kal n diagopa
TNnG €ivail ion ye w = log5s.

a. Na Osi&eTe 0TI 0 NpWTOG OPOC Ay TNG NPooOdoU €ival icog Pe TN dlaPopa w.
Movadeg 8

B. Na unoAoyiosTe To aBpoioya A = ayy + Ay + ... + dyg .
Movadeg 8

Y. ‘Eotw (By) pia yewpeTpikn npdodog Pe By = a; Kal B, = ap, ONOU d; KAl d; O NPWTOG
kal o OeUTEPOC OPOC TNG Napandavw apiBunTIKNG npoodou avTioToixd. Na unoAoyiosTe

TO C'|9p0I0|JC| B = [31 + B3+ [35 + ... + [31999 + [32001 .
Movadeg 9

ZATnHa 40

‘Eotw Q(t) n Tiun &vog npoiovTog (o£ ekaTovTadeC XIAIAOEC DpaAXMEC), t €Tn WYETA TNV
KUkAo@opia Tou npoiovTog oTnv ayopd. H apxikn Tiyn Tou npoiovrog nTav 300.000
OpPAXMEC, EVW PETA ano 6 PYAVEC N TIUR TOU EiXE YEIWBEI OTO YICO TNG APXIKNG TOU TIUAG.
Av gival yvwaoTo 0TI IoXUEI

INQ(t) =at+p, t=0
onou a, B € R, ToTE:!

a. va deifete 0TI Q(t) =3 -4 via t>0
Movadeg 10

B. va BpeiTe 0 NOCO XPOVO N TIUN Tou npoidvTog Ba yivel ion pe 1/16 Tng apxIkng Tou

TIUNG, :
Movadeg 8

Y. va BpeitTe Tov eAAXIOTO XPOVO YIa TOV OMOio N TIYR TOU NPoiovTog Osv unepBaivel 1o

1/9 TnG apxIkKnG Tou TIUAG.
Movadeg 7



AMNANTHZEIZ

ZnTnua 1o
A.1. Av o p = 0 sival pifa Tng €icwong, TOTE O1adOXIKA EXOUME:
avp'+aapt+. . +apta=0s
G=-0a,p' -a1p - -ape
o =p(-a P -a-p?- .- ay).
Eneidn ol p, ai, 4y, ..., Gy €Eival akEpalol €NETAl OTI KAl O
-a, p't - avy p'? - ... - a; €ival aképaiog.
Ano Tnv TeAeuTaia 100TNTA NPOKUNTEI OTI O p €ival dIAIPETNG TOU dy.
A.2. H owotn anavtnon €ivai n d.

B.1. a> A BN Y2

B.2. H owot anavTnon sivai n a.

ZnTnHa 20
a. H doopgvn oxeon ypageTal Icoduvayua:
5 (2ouv’a-1)-14ouva-7=0<
10 ouv’a-5-140uva-7=0<
10 ouv’a-140ouva-12 =0 <
S5ouvia-70uva-6=0

OtToupe ouva=yY ME Y e [-1,1] K EXOUUE:

S’ -7¢-6=0

Eivar:
A=49 + 120 =169 >0
onors:
o _T-N169 _7-13_ 6 _ 3 Sexn, o ob—ge[—ll]
¥ 10 10 10 5 T ARORTS ’
T+4169 7+13 20
o Y, = o " 10 :E:Z anoppintetat., apov 2 ¢[—-1,1]

Apa: ouva=-3/5

B. Ano tTnv Baoikn TauToOTNTA:
nu’a + ouv’a =1, pue ouva = -3/5
EXOUUE:
nwa+|——-| =1l



a=— <
nu 25
16 4
a= =T —:i—
nH 25 5
Eneidn n<a<3n/2, sival nua<0, onoTe:
nua = -4/5
Eivai:
2a =2npaouva = 2- g N
k<a = <Nk - 5)\"5) 25
2
e ouv2a=20uvla-1=2- —E _1:2.2_1:§_1:_l
5 25 25 25
2 24/25 24
cuv2o —7/25 7
ZnTnua 30

a. Eivai: as = log 125 = log 5° = 3 log 5.
Eneidn n npdodocg sival apiBunTikh YE diapopd w, EXOUME OTI:
a; =0a; + 20 <
a; = as - 2w.

Apa:
3log5-2log 5 =log5.

a;
B. Engidn €ivai :
a; = log 5 ka1 w = log 5, npokUNTEl OTI:
ay=a;+(v-1)w=
=log5+(v-1)log5 =
=log5+vlog5-log5 =

= v log 5.
Enopévwg:

A2021+022+...+029:
=21log5+22log5+ ..+ 29log 5 =
= (21 + 22 + ... + 29) log 5.

'Opwg To abpoiopa 21 + 22 + ... + 29 eival aBpoioua diadoxIkwv Opwv apidy.
npoodou Pe NPwTo 0po To 21, diagopd 1 kai nAnBog 6pwv 9. OnoTe

[2-21+(9-1)-1]-9  (42+8)-9 50-9
2 2

21+22+..+29= =25-9=225

Apa:



A =225 1log 5.
Y- Engidn n npddog (By) €ival YEWUPETPIKN, 0 AOYOG TnG Ba €ivai:

X:B_z_ZlogS 5

B, log5
onoTe:
Bu=PBi-Al=log5-2"t=2".1og 5
Apa
B=2B1+PBs+ Bs+ ..+ Biogg + B2oo1 =
=1log 5+ 2%log 5+ 2*log 5 + ... + 2% jog 5 + 2?°? |og 5 =

(1 + 2%+ 2%+ ... + 21998 4 22000y 5g 5,

'‘Ouwe To a6poioua
14 2%+ 2%+ .+ 21998 4 22000 =
14 (22 + 2% + .. + 21998 + 22009) =
1+ [221 4+ 222 4 4 22999 4 221000] =
1+ [+ (2D + .+ (2% + (2)1] =

=1+ (4 +4+ .. +47+419) =

4 41000 _1 4 41001 4
:1+¥:1+—(41°°°—1):1+ ——=
4-1 3 3 3
1 1 1
— 41000 _ 2 2 glo0n g
3 3 3( )
Apa:
B:%(4lOOl —~1)log5
ZnTnua 4o
a. ‘OTav o Xpovog ival t = 0, TOTE n apxikn TR 6a sivar Q(0) = 3, onoTe:
InQ(0) =a-0+B=8
Apa:

B=In3 (1)

MeTa anod 6 pnveg (OnAadr YETA ano Piod £10¢, t=1/2) N TIYR Tou NpPoidvTog Ba
givar:

onoTE:



B.

Y-

1 1
InQ| —|=a-—+In3
Q(ZJ 2
Enopevwg:
3 1
In==—a+In3 &
2 2

In3 —1In2 :%a+ln3 =

—ln2:loc<:>
2

a=-2In2 <
a =In(2?) (2)
Ano Tnvoxeon InQ(t) =at+ B Aoyw Twv oxeoswv (1) kai (2) EXOUUE:
In Q(t) = t-In22 + In3 &
In Q(t) = In22' + In3 &
In Q(t) = In3-22' &
In Q(t) = In3-4"

Apa:
Q(t) = 34"

Av gival:
1 1
Q(t) _EQ(O) —£'3

TOTE CUPPWVA PE TOV NPONYOUPEVO TUMO EXOUUE:

1:3-4” <:>i:4” 47 =47
16 16

Apa:
t=2 &m.

Mpéner:

Q(t)éé'Q(O)QQ(t)SéG@

(4 >0 vyiakabe t>0 kar 3° > 0)

Eneidfl 4' >0 yiakabe t>0 kar 3% > 0, AoyapiBuiloupe Tnv TeEAEuTaia Kai
Bpiokoupe:

In4'>1In32 < tlh4>2In3 <



2¢n3 2/¢n3
> Stz
/n4 2/0n2

- /m2
Apa:




