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I Aukeiou 2000

ZATnHa 1o
A. a) Aivetal n ouvaptnon F(x) = f(x) + g(x). Av ol cuvapTnosig f, g sivai
napaywyiolJec, va anodei&eTe OTI:
Fr(x) =f(x)+9(x)
(Movadeg 8)
B) Na ypayeTte oTo TETPAdIO 0AC TIC NAPAYWYOUC TWV NAPakATw CUVAPTHOEWV:
cf(x), f(x)g(x), f(x)/g(x) pe g(x) =0

OMou C NpayuaTikn otabepd.

(Movadec 4,5)

B.a) Na ypaweTe oTo TeTpddid oag Ta ypayuata TG oTnAnc A kai dinAa Tov
apiBud TnG oTAANG B nou avTioToIxXEl OTN oWOoTr anavtnon.

ZTAAN A 2tAAn B MpwTtn
Zuvdptnon TapAywyog

a x>+ 3 1. 1-npx

B. x + ouvx| 2. 3x*- 8x

Y. XNUX 3. 2x+ 3

5. X°-4x> | 4. nux - xouvx
5. 2x
6. 3x% - 4x
7. nNUX + XOuvx

(Movadec 8)

B) Na ypayeTte oTo TETPAdIO 0AC TO YPAMKA NOU AVTIOTOIXEI OTN OWOTH
andvtnon. H np®wTn napaywyog TnG ouvapTnong:

X

fix) =", x 20,
X

(Movadec 4,5)
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Anavrnon:

A.
a) Eneidn o1 cuvapTtnoeic f, g eival napaywyioiheg, 6a 1oxvel oTI:

f(x + h) - f(x)

T oo _ i 9(X+ ) -g(x)
s g
ToTe:
F(x+h)-F(x)=f(x+h)+g(x+h)-f(x)-gx) =
=f(x + h) - f(x) + g(x + h) - g(x)
Kai
lim F(x +h)-F(x) — lim f(x + h) - f(x) + g(x + h) - g(x) _
h—0 h h—0 h
— lim f(x +h) - f(x) +lim g(x +h)-gx) = F(x) + 2(x)
h—0 h h—0 h
B)

[cf(x)]" = cf'(x), c € R.
[fF(x)g(x)] = f (x)g(x) + f(x)g " (x).

[f(x)] :f"(x)g(xz-f(x)g’(x) ue g(x) = 0
a(x) 9°(x)
B.

a)

(x2+3) =(x)" +3'=2x +0 = 2x

(X + ouvx) =1 - nux.

(XNEX) "= (X) 'NuX + X(NUX) "= NUX + X  OUVX.
(x3 - 4x?)" =3x? - 8x.

Enopévwe Ba £xoupe:
a5 Be1 Yy 7 0« 2.

B) Na x # 0 £xOUpE:

e*)x-e*(x) e*x-¢e*
Pz €)W _e'x-
X X

Enopévwe owoTo €ival To A.
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ZAThHa 20

A. Na ypayete oTo TeTpAdid oag Tov nivaka TwV TINWV TNG NETABANTAC X
OWOTA CUMNANPWUEVO.

Tiyég ZXETIKT] ABpoIoTIKA
ya X 4 3 A \/: 2 2 .
UETABANTAC X, zuxvotnra v; | Zxetikn f; O'U)]S\(/(E/JT)I']TG sugvetnTa N, xvi | x XV
il 70

1 10 10 1 10

2 35 4

3 9

>YNOAO v =50 1 100 - -

(Movadec 16)

B. Na unoAoyiosTe Tn y€on TIPN Kai Tn dIAUETO.
(Movadec 4)

. Na dei€ete 671 n diakUpavon sivar:  s? = 0,49.

Aiveral oTI:

h ) -

!invi I
2 1 i 2 i=1
S°=—2) X'v. — 3
viIig ! v
(Movadec 5)

Anavrnon:

A. Ano Tov nivaka £xouue OTI:

v,=10, N,=35 x,v,=10, x’=1 x:=4,x:=9 xa x’v,=10

'OHwC:
N2=V1+V2<:>35 = 10+V2<:>V2=25.

Eneidn sivai:
v=50eovi+Vv,+v3;=5010 + 25 + v3 = 50 & v3 = 15,

Enopévwg:

AKoOua:
vi = N; =10 kar v = N3 = 50.

Texvikn Ene&epyaaia: Keystone 3



EninAgov:

XoVy = 2e25 = 50,

TENOC, €XOUE:

x2v, =22 25=100,

X3V3=3.15=45

3
D x,v, =10+ 50+45=105.
i=1

Y x,’v, =10+100 +135 = 245.

i=1

Enopévwe o nmivakag yiverar:

Kai

x2v,=3"-15=135 ko

TIMEC | suxvernra | sxerin ZXSTIKI‘] A9p0|'0'rn<n , ,
METABANTNG ouxvornTa | ouxvornTa | xvi | x° | x°v,
Vi fi
Xj fi(%) N;
1 10 0,2 20 10 10 1 10
2 25 0,5 50 35 50| 4 | 100
3 15 0,3 30 50 45| 9 | 135
2YNOAO v = 50 1 100 - 105| - | 245
B. 'Exoupe oTI:
3
25V s
X = =—=21
\% 50

Kal OTI N €IKOCTN KAl N €IKOCTH NpwTN naparfipnon eivai 2.

Apa:

:X20+X21 :2+2:

o

2 2

S P
50

2

105% )
50

=1/50(245-(11.025/50)) = 1/50(245-220,5) = 24,5/50 = 0,49.
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ZATnHa 30

Anod 120 pabnTeg evog Aukeiou, 24 NaABNTEG CUMMPETEXOUV OTO dIaywVvIoPO TNG
EAANVIKNG MaBnuaTikng ETaipeiag, 20 padnTEG OCUPKETEXOUV OTO dIAYWVIOUO
TNC 'Evwong EAANVwY QUOIK®OV Kal 12 pabnTeg CUPPETEXOUV Kal aTouc U0
dlaywviopoUc.

EmA€youpe Tuxaia €va yabnTtn. Moia gival n mbavoTnTa o padnTng:

A: «Na OupuETEXEI 0° €vav TouAdyxioTov and Touc dUo diaywVIoHOoUGC».
(Movadec 8)

B: «Na ouppeTEXEl HOVO 0 €vav and Toug dUo diaywVvIoHoUG».
(Movadec 8)

I «Na Pn CUPPETEXEl O Kavevav ano Toug dUo diaywVvIoPoUc».
(Movadec 9)

Anavrnon:

O OelypaTIkOC XWPOC Tou neipdpaTog €ival ol 120 padnTég Tou Aukeiou, onoTe
N(Q) = 120.

'EoTw Ta evdexodueva:

A: «OpadbnTnC CUPPETEXEN OTO dIAYWVIOWO TNG EAANVIKAC MalnuaTikng
ETaipeiac» kal

B: «OpadnTrng cUPUETEXEl OTO dIayWVIOHO TNC ‘Evwong EAANVWY DUCIK®OV».
ToTe: A N B: «O pabnTrng CUPMETEXEl KAl oToug dUO dIaywvIoHoUGc»,

ToTe: P(A) = 24/120 = 0,2 kalP(A') =1 -P(A)=1-0,2 & P(A') = 0,8 Kai
P(B) = 20/120 = 1/6 kai P(B') =1 - P(B) = 1 - (1/6) & P(B') = 5/6 kai
P(A ~B) = 12/120 = 0,1.

To evOeXOUEVO VA CUPHETEXEI O° €vav TOUAAXIOTOV anod Toug dUo diaywVIoHoUg
gival A U B, onore:

P(A U B) = P(A) + P(B) - P(A ~ B) =
= (24/120) + (20/120) - (12/120) = 32/120 < P(A) = 4/15.

To evOeXOUEVO VA CUPUETEXEI 0’ €vav JOvVo and Toug duo diaywviououg givai:
(AnB") U (A'nB) apa:

P(ANB' )U(A'"B)]=P(ANB') + P(A'"nB) =

= P(A) - P(AnB) + P(B) - P(ANB) =

= P(A) + P(B) - 2P(A N B) =

= (24/120) + (20/120) - 2 » (12/120) = 20/120 < P(B) = 1/6.
TENOC, TO eVOEXOUEVO VA YNV CUUMETEXEI O Kavévav and Toug dUo

dlaywviououc gival (A U B) ', apa
P[(AUB)']=1-P(AuUB)=1-(4/15) = 11/15.

Texvikn Ene&epyaaia: Keystone



ZAThHa 40

>Ta oxoAeia evoc drpou unnpeToUv 100 eknaidsuTikoi. O cUVOAIKOG XpOVOG
unnpeoiac Twv ekNAldeUTIKWV diveTal and Tov NApakdTw nivaka:

Xpovia ZXETIKN
unnpeoiag [ - ) |ouxvornTa fi (%)

0-5 10

5-10 15

10 - 15 12

15 - 20 15

20 - 25 18

25 -30 18

30 - 35 12

A. MoooI eknaldeuUTIKOI £X0UV TOUAAYXIOTOV 15 Xpovia unnpeaciac;
(Movadeg 5)

B. Mg Tnv npolndBeon OTI KABe eknaIideuTIKOC Ba cuvTa&lodoTnBei oTAV
oupnAnpwosl 35 xpovia:
a) Moool eknaideuTikoi Ba ocuvTa&lodoTnBoUV PYEoa oTa enoueva 12,5 xpovia;
Na diakaloAoyAOETE TNV anavrnor] oac.

(Movadec 10)

B) Moaool ouvoAika eknaldeuTIKOI NPENEl va NpodAngBouv YEaa oTa endPeva

NEVTE XPOVIA, WOTE 0 ApIBUOC TWV EKNAIDEUTIKWV NOU UNNPeToUV aTa OXOAEia

Tou druou va napapevel o id10c.; Na d1kaloAoynosTe TNV andvrnor oag.
(Movadec 10)

Anavrnon:

A. Ano Tov nivaka gaiveral 0TI TouAaxioTov 15 xpdvia unnpeaoiag £xouv
15 + 18 + 18 + 12 = 63 aTopa.

B. a) To CUYKEKPINEVO EPWTNHA, KME TOV TPOMO Mou dIAaTUN®VETAl, ENIOEXETAI
NEPICCOTEPEC ANO Wia anavrTnosic.

A’ Auon:

Av akoAouBrjooupe To OKeNTIKO Tou aXoAlkoU BIBAiou kal unoBooupe (av Kai
O€ pag diveral) OTI N KATAvon €ival ogologopPpn, TOTE oTa endueva 12,5
xpovia 6a cuvTta&iodoTnBoUlv 6001 £xouv Navw and 22,5 xpodvia unnpeaoiag, Ta
22,5 xpovia unnpeoiag ival To yEgo Tng kKAaong [20, 25), dpa 6a £xoupe
OXETIKA OUXVOTNTA TO WICO Tou 18, dnAadn 9 (AOYyw TNG opoIdpoppnc
KaTavounc), ENoNEVwG 9 + 18 + 12 = 39 eknNAodEUTIKOI.

B Auon:

A@oU n kaTavopn Os yag diveral OTI ival opolopopPpn, dev PNopoUE va
OWOOoUNE akpIBr apiBuo, aAAa didoTnua yia Ta €Tn unnpeoiac. Ta enoueva
12,5 xpovia 8a ouvTta&iodotnBouv 6001 £xouv navw ano 22,5 xpovia
unnpeoiac. Ta 22,5 xpovia unnpeoiag Bpiokovtal yéoa otnv kAaon [20, 25),
apa ynopoUpe va noUue O0TI Ba ouvTa&iodoTnBouv To AlyoTepo 18 + 12 = 30
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€KNAIDEUTIKOI Kal To NEPICOOTEPO 18 + 12 + 18 = 48 eknaIdEUTIKOI.

" Auon:

Me Tn BorB€ia Tou MOAUYWVOU TWV OXETIKWV ABpOIoTIKWV CUXVOTHTWYV 6a
£XOUHE OTI N TeETayuevn (a) Tou onueiou (22,5, a) Tou NOAUY®VOU gival To
nNANBoG TwV eKNAIOEUTIKWV PE UNNPETia PHEXPI 22,5 xpovia, apa 100 — a sival
TO NANBOG Twv {NTOUPEVWV EKNAIOEUTIKDV.

. . b3 1
Xpovia ZXETIKN e XETIKN .
. ) . fi (%) aBpoioTiki
unnpeoiag [ - ) |ouxvornTa ouxvétnTa F(%)
0-5 10 10
5-10 15 25
10 - 15 12 37
15 - 20 15 52
20 - 25 18 70
25 -30 18 88
30 - 35 12 100
Fl(c}h]
F s
100 + —
o
o4
o
521
a7t
25]
101 LpoOvLL
ol 5 101520 25 30 35 DANPECIG
22.5

'Exoupe o1 A (20, 52) kai B(25, 70).
'Botw y = ax + B n e&iowon Tn¢ eubsiac AB. ToTe:

52 =200+p 52=200+p 52 =200+p B=-20
= = =
70 =250+ 18 =5a a=3,6 a=3,6
Enopévwe n e€iowon TnG AB €ival: y = 3,6x — 20

'‘Onou yia x = 22,5 €xoupe: a = 3,6 22,5 - 20 @ a = 61
Suvenwg 6a ndpouv cUvTagn: 100 - 61 = 39 ekNAIDEUTIKOI.
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B) M&oa oTa endpeva nevre Xpovia Ba ouvta&lodoTnBoUV ol EkNaldEUTIKOI Mou
gxouv 30 -35 xpovia npounnpeoiag, dnAadn 6a npEnel va yivouv 12 VEEG
NPOCANYEIC.
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