Aoknon 1"
Aivetal n ouvaptnon f(x)=10-S-x* +X-x+11, xeR 6mou X n péon TiyA kait S>0 n
TUTTIKI) OTTOKAION TWV TTapaTNPNoEwyV evOog OeiyNaTOog PNEYEBOUG v. AV N €QATITONEVN TNG
KOUTTUANG f oo onpeio Tng A(—1,f(—1)) eival TapdAAnAn TTpog aTov aova XX TOTE:
a. Na Bpeite v ().
B. Na &¢gi¢ete 611 TO deEiypa gival OPOIOYEVEG.
Y- Na &¢i¢ete 611 n f TTapoucidlel eAaxioTo.
8. Av n eAaxioTn Tipn Tng f gival ion pe 1 16TE:
1) va BPEiTE TN MEON TIWA KAl TV TUTTIKA aTTOKAION TWV TTApaTnPACEWY ToUu dEiyUaTOG.
I1) va Bpeite TNV e€icwon TG EQaATITOPEVNG TNG KAUTTUANG TNG f oTo onueio A
QUTAG.

Auon

a. Mapaywyifoupe TNV ouvapTnan wg TPog x € R. Eivar f'(x)=20Sx +X .

B. AQoU n £@atTopévn TG KaumuAng f ato onueio Tng A(-1,f(~1)) eivar TapaAAnAn

mpog Tov  agova x'’x €xoupe f(-1)=0<20S-(-1)+X=0<Xx=20S>0 (1) omdTe ©

ouvTeEAEOTAG HeTaBOANG eival CV :2100% = 2083100% =5% dapa 1O Ociypa eival
X

OMOIOYEVEG.

y-f(x)= 02}2OSX +20S =0 < 20(x +1)=0 < x = -1 Béon mMOavou akpGTaTOoU.
MeAetape 1o TTPoonuo Tng f'(x) . ‘Exoupe f'(x)<0 < x<-1 kai f(x)>0 < x >-1. Apa
n f yvnoiwg @Bivouca oto (—w,-1] kal n f yvnoiwg avouca oto [-1,+ ) dpa OTO
x = —1 TTapouciadel eEAGXIOTO TO

108:57 _
f(=1)=10S(=1)? + X(~1)+11=10S =X + 11 =2§—i+11=11—g.
5. AQoU n eAdxioTn TiuR TS f eival ion pe 1 f(—1):1<:>11—§=1©22—¥:2<:>¥:20

kol 161e oo TV (1) < 20 = 20S < S =1.
&. Eivar A(-11) kai A=f'(-1)=0 dpa n e€iowon TNG epamTouévng TNG KAUTTUANG TG f
givar y =1.

Aoknon 2"

Aivetar n ouvaptnon f(x)= Kal 0 SEIYHATIKOG XWPOog Q TToU aTTOTEAEITAI OTTO

JX+7-3
4

2
X —
ammAd 1ootiBava evdexdueva. Oswpoupe A kal B duo evdexdueva tou Q yia Ta otroia
axUE P[(AuB)']z% P(A)=limf(x) kan P(B)=k.

a. Na Bpeite To 1TEdi0 OPICUOU TNG cuvapTnong f .

B. Na amodeigete 611 P(A) = %
y. Na utrohoyioete Tnv mBavétnta P(A UB).

6. Na Bpeite Tnv TIPn Tou K £€T01 WOTE Ta evOeXOueva A Kai B va gival acupBifacTta petagu
TOUG.

Auon
a.Maipvoupe Toug TTEPIOPIOPOUG: X° -4 %0 < x =42 kal x+7>0< x>-7 dpa 10
edio oplopou gival 1o didoTnua A =[-7,-2) U (-2,2) U (2,+x).

. Cx+7-3( 0 (Vxr7-3Wx+7+3)
E : P(4)=1 =lim————|=—|=1 B
B. ‘Exoupe ( ) Alll’zlf(x) xlle x> —4 ( Oj xllrzl (x2_4 \/m+3)




i We7fos x—2 i 1 _

o2 (x2 —4)JIx+7 +3) X—>2x 2)x+2)Vx+7+3) =2 (x+2)x+7+3)
1

=(2+2)(«/2+7+3)_24

11 5
.Eivai P(AUB)=1-P|(AUB)|=1-—=—.
V. Eivar P(AUB)=1-P[AUB)]=1- 10 - =
o.MNa va gival acuuBifacTa TTPETTEN
5 1 5 1 13
P(AUB)=P(A)+PB)© —=—+K S K=-—-— S K=—.
16 24 16 24 48

AOon
Eivar )= (36 +7) = 3(e™ | = -3(2ax) 6" - -60e™ ka

!

f(x) = (- 60e>™ ) =-6a(2ax) 2™ = -12a%6™".
a.

0
Fx)= £7(x)= 0 = 60> ~1207¢™ =0 6 (0+202)=0 & a(l+2a)=0o o =1 7
1

2

B. Eotw y = Ax +B n e&iowon tng eparropévng. Eival A = f'(0) = -60e**° = —6a-1=-6a.
Eivar f(0)=-3e**® +7=-3-1+7 =4. ETei®A n €@amropévn TG YPAPIKAG TTApaaTaong
diEpxeTal amd 1o onueio (0,4) Ba éxoupe 4 =-6a-0+B < B=4. ET0l n egiowon g
€QATITOPEVNG Eival Y = —60X +4 .

Y. ©Oa Bpoupe Ta onueia TOUAG TNG €QATITOUEVNG €UBEiOG PE TOUG GEoveG y'y Kal X'X.
Mo x =0 €xoupe y = -6a-0+4 < y =4 dnAadn téuvel Tov y'y oto onueio A(0,4)

MNa y=0 éxoupe 0 =—-60x+4 < x = 33 OnAadn TEuvel Tov X'X OTO onueEio 8(31,0) .
a a

1 1 2 2 2
6. Eivai (AOB OA)OB)=—-2-—=— T. onAad AOB)=E(a)=— Kal
()2()()233unn()()3a

E'(a)=(%)' —9 oTTOTE E'(%j (?j =- 6 =-6T..

9.1
%9




AOon

OcwpoUpe apxIKa Ta evOEXOMEVQ:

MI={To oTUAG TTOU Ba €TTIAEYET VO £XEI HEAAVI ITTAE XPWHATOG}
M={T0 OTUAG TTOU Ba £TTIAEYEI VA £XEI HEAGVI JOUPOU XPWHOTOG}
K={T0 0TUAG TTOU B0 £TTIAEYEI VA £XEI HEAAVI KOKKIVOU XPWUATOG}
M={T0 OTUAG TTOU Ba £TTIAEYET VO £XEI HEAQVI TTPATIVOU XPWHATOG}

20 _1 P(M) = 10 1P(K)— X P(IT) x—1

Eivar P(MIT) = =3 20°2 ,

 3x+4 Tox+2
a. Emeidr) 1o dbpoioua Twv TOAVOTATWY OAWV TWV CTOIXEIWOWY EVOEXONEVWY EVOG
delypankou xwpou eival ioo pe 1 éxoupe: P(MIT)+P(M)+P(K)+P(1)=1<

1 1 X x—1 X(9x +2)+(x —1)(3x +4) 1 1 12x*+3x-4 1
—+—+ + =1 =1l-———< 5 =—
24 3x+4 9x+2 (3x + 4)9x + 2) 2 4 27x%+42x+8 4
4
<:>48x2+12x—16:27x2+42x+8<:>21x2—30x—24:0<:>{x=_7.
x=2

Hriyn x = —; arroppitrreTal yiati x eN apa x =2.

11 2-1 1
B.Ta x =2 éxoupe P(K) 32+4 =10°5 PW=9352"%0
] 1 () 1 NI 1
. Eival P(K)=— < =— <N 8kal P(IT)=— < —~=—< N([I)=2.
Y ()5 5@() ()20®40 20@()

AOon

5.a. M'vwpigoupe 611 S? = —{



Me e@appoyn TnG (1) €xoupe:

82_62+32+x2+22+12+22+42 _(6+3+x+2+1+2+4j2<:>
7 7
2 2 2 2
g2 X +70_(x+18j g2 X +70 X +36x+324<:>
7 7 7 49
2 2 2
82:7X +490 — X —36x—324©82:6x —36x +166
49 49

_ 6x° —36x+324

dnhadl S? =S?(x
nAadn (x) 29

_ 6x*-36x+324

B. Oswpolpe v ocuvaptnon f(x)=S*(x) . ©a avalnTAoOUNE TNV TIYA

49
. . . . . , 12x — 36
Tou X yla Tnv otoia n ouvdptnon f mapoucialel eAayioTto. ‘Exoupe f'(x)= 19
Bpiokoupe apxIkd Tig B£0eig Twv mMBavWY akpdTatwy Advovtag Tnv egiowon f'(x)=0.

12x-36 _ 0 < 12x = 36 < x = 3.E€e1adoupe 1o Tpoanuo g f'(x).

>0 x>3 evw f’(x)<0<:>%<0<:>x<3. ‘Etol n f eivai

‘Exoupe: f'(x)=0 <

f(x)>0 < 12x-36

yvnoiwg @Bivouca oto didotnua (0, 3] Kal yvnoiwg avéouca oTo [3,+oo) Kal yia x=3 n f

TTAPOUCIALEI 3

. . , X 0 ! + o0
eAayioTo. Ta ouptrepaopara ouvowicovTal f(x) N 0 >
oTov SITTAaVO TTiVOKA JOVOTOVIaG-OKPOTATWY. f(x) T~ ¥
Y- Exoupe:

V166

2_
50 o g2 166 _ 6x7—36x+166 166 _

=
49 49 49

6x> —36x
49

To TABoG Twv oToIxeiwv Tou evdexopévou A givar N(A)=5 yiati A={1,2,3,4,5} evi) 10

TABOG  Twv OToIXEiwv Tou  Belypamikou  Xwpou Q eivar  N(Q)=50. ‘ETol

<0< 6x’ —36x<0gxe(0,6)

p(a)=NA)_5 _ 1
N(Q) 50 10
Aoknon 6"
_ 2
Aivovtai o1 cuvaptioeig f(x)= Jx-3 Kal g(x):w Kal Ta evdexopeva A kal B
x-9 xX“+7x+10

Tou SelypaTikoU Xwpou Q yia Ta otroia uTToBEToupE OTI: P(A) = Iirr;f(x) kai P(B) = limg(x)
2= X—>—2

kai P(AnB)=g'(1).
a. Na Bpeite 10 MeEdio opiopoU Twv cuvapTAcewy f, g Kal va atmmAoOTTOINCETE TOV TUTTO TNG

ouvapTnong g.
B. Na utrooyioete Tig mBavétnTeg P(A) ,P(B) kai P(ANB).

y- Na utrohoyioete Tnv mBavétnta P(A UB).

6. Na utroAoyioeTe TNV TTBAVOTNTA TOU EVOEXOPEVOU: «TTPAYMATOTTOIEITAI €va HéVO aTTO TA
A kai B».

AUon




a. MNa mv ouvdptnon f mpémmel x-9#0< x#9 €vw yia TNV OuvAPTNON g TIPETTEI
x> +7x+1020 & x = -5ka1 x #-2.E101 A, =R —{9} Kkau A, =R-{-5-2}. O 10T0G TnNg
(x+2)(x+3) x+3

(x+2)x+5) x+5

ouvapTNong g ypagetar: g(x) =

B. Eivai
P(A)zIim&—s(zgj:Iim(&—3)(&+3):|im x-9 .1 1
x>9 x—-9 0 x—9 (X _9)(&4_3) x—9 (X _9)(\/; + 3) x—9 \/; +3 6
2
P(B)= |imX2LX+6(:9): imXt3_1
x>2x°+7x+10\ 0) x>2x+5 3

[a Tov uttoAoyiopd NG P(A N B)Bpiokoue apxIKG ThV TTapaywyo TG ouvdapTnong g.
(¢ +5x46) (v + 70 10)—(x* + 53+ 6)x* +Tx+10)

(x> +7x+10) B

B (2x+5)(x2 +7)c+10)—(x2 +5x+6X2x+7) _

) (x* +7x+10) B

B 2x° +14x% +20x+5x% +35x+50—2x° —7x* —10x*> —=35x—12x—42 _
) (x* +7x+10) B

g'(x)=

2x° +8x+8
(x> +7x+10f

&pa P(AAB)=g/(1) = 2-1+8:1+8 18 1

(2 +7-1+10F 187 18’
Y- ATTo TOV TTPOCOOETIKO VOUO EXOUNE
11 1 8 2

P(AUB)=P(A)+P(B)-P(AUB)=—+——-—=—=—.

(AUB)=P(A)+P(B)-P(A UB) = g+~ == =<
8. H mBavdtnta Tou {ntoupevou evdexopévou eivarlP[(A-B)u(B—A)] kai emeidn 1a
evdexopeva A-B kal B-Acival acuuBifaocta amd Ttov ammAd TTpocBeTIkG vouo Ba
EXOUE :

P[(A-B)u(B-A)]=P(A)-P(AnB)+P(B)-P(AnB)=P(A)+P(B)-2P(ANB)=

1_2 1 7

1
6 3 ~ 18 18

Aoknon 7"

Aivetai n ouvaptnon f(x)=xInx—x.

a. Na Bpeite To 1TEdI0 OPICUOU TG CUVAPTNONG.

B. Na Bpeite TNV £€icwaon TG e@atTopévng TNG YPOQIKAG TTapdoTacng TG f oTo onueio
K(e,f(e)).

Y- Na peAeTRAoETE TRV OUVAPTNON WG TTPOG TNV PJOVOTOVIa KAl T aKPOTATA.

6. Na 1a evdexdpeva A kal B Tou delypatikou xwpou Q utroBéToupe 011 A < B kai 10 A

O¢ev gival To aduvaTo evOeEXOUEVO.

Na amodeitete 61 P(A)InP(A)+P(B)>P(B)InP(B)+P(A).

AUon

a. Eivar A = (0,+x).

B. Eotw y = Ax+B(1) n e€iowaon Tng {ntoluevng spamtopévng. Emeidn A =f'(e) mpémel
apXIKA va Bpouue TNV TTapdywyo TG ouvdptnong f. ‘Exoupe :




£(x) = (xInx) —(x) =(x) Inx+x(Inx) 11X+ X —1=Inx+1-1=InX apa
X

A=f(e)=Ine =1 &ra1amd v (1) éxoupe: y = x+B (2). Eivai f(e)=elne-e=e-1-e =0
otote K(e,0) kai kaBwg 1o K ival onueio Tng e@amropévng eubeiag ammd v (2) £XOULE :
0=e+P < B =-e. Emopévwg n egiowan g epamropévng eubeiag oto K(e,0) eivar
y=x-¢€.

y. Bpiokoupe yia Toia x € A n f'(x) undevicetal. f(x)=0 < Inx=0<x=e° o x=1.
E€etadoupe 10 poanuo TG f'(x). Exouye :

f(x)>0=Inx>0<Inx>IN1e x>1kal f(x)<0 = Inx<0<Inx<In1e x<1

ATTO TOV TTiVOKO JETARBOAWY TNG GUVAPTNONG X 0 1' + o0
ouptrepaivoupe 6T n f gival  yvnoiwg f'(x) - Ol +
@Bivouca ato (0,1], yvnoiwg avgouca ato f(x |

3 . (x) T min —
[1+90) Kat yio x =1 TTapouadiadel EAAxIOTO, TO

f(1)=1n1-1=0-1=—1

5. Emreidn 1o A dev cival To aduvaro evdexopevo sival 0 < P(A). Etriong, emreidf A ¢ B
givar P(A)<P(B). A6 ta rponyoupeva TpokUTrTel 611 0 < P(A)<P(B)<1. Emeidi n
ouvapTtnon f eival yvnoiwg @Bivouca oTo (0,1] EXOULE :

P(A)<P(B) < f(P(A)) > f(P(B)) =

< P(A)InP(A)-P(A)>P(B)InP(B)-P(B) = P(A)InP(A)+P(B)>P(B)InP(B)+P(A).

Aoknon 8"
Aivetal n ouvaptnon f ,duo Qopég TTapaywyioiun o1o R, yia Tnv oTToia IoXUoUV:
f'(1)=2, f'(1)=-1 ka1 f(1)=3. Aivetai aképa n ouvaptnon g(x)= xf(2x —3)+f(3-x),
xeR.
a. Na Bpeite v e€iowon Tng eparmTouévng NG C, oTo onueio g A(L, £(1)).
B. Na Bpeite TNV TTAPAYWYO TNG OUVAPTNONG g.
y- Na 8ei€ete 611 g(2) =9 ka1 g'(2)=9.
8. Na Bpeite TNV £&iowan NG epaTTopévng TNG KAPTTUANG TNG g 0To onpeio TG B(2,9(2)).
£. Na Bpeite Tov apiBud A eR wote va ioxUer: (A +3)g"(2)+ g'(2) = N + 4.

Noo

a. 'Erclmu y =M +B n egiowaon Tng epamrouévng TN ouvaptnong f oto onueio A(1,f(1))
kol emeidn amd v umobeon f(1)=3 eivar A(13). Exoupe A =f'(1)=2 omote y=2x+p
Kal KaBWg 1o onueio A(13) eival kai onugio TNG epamTouévng ubgiag yia x =1 Kal
y =3 €xoupe 3=2-1+B < B =1.ET101 n €€icwon TNG epaTITOPéVNG gival y = 2Xx +1.

B. Emedy g(x)=xf(2x-3)+f(3-x) (1) yia va Bpolue Tnv Tapdywyo TG ¢
epapuoloupe  Kavova Trapaywylong ouvleong ouvaptioewv. MNa xeR  €xoupe
g'(x) = (xf(2x - 3)) +(f(3-x)) = (x) f(2x - 3)+ x(f(2x - 3)) +F(3-x)3-x) =

1.£(2x = 3) + xF'(2x - 3)(2x - 3) + (3= x)(=1) = f(2x —3) + 2xf'(2x — 3)— F'(3 - x).

Apa g'(x)=f(2x -3)+2xf'(2x - 3)-f'(3-x) (2)

y-Na x =2 amd v (1) TpoKUTITEL
g(2)=2f(2-2-3)+f(3-2)=2f(1)+f(1)=3f(1)=3-3=9.

MNa x =2 amd v (2) TPOKUTITE! :

§'2)= £(2-2-3)+2:27'(2-2-3) £'(3-2)= 1)+ 4 (0)- 1) = 1) 37/() =3+3-2 =9




6. Eotw Twpa y=Ax+B n e€iowon Tng €@atTouévng TNG ouvapTnong g OTO OnuEio

B(2,9(2)) 8nAadn ato B(2,9) Adyw Tou gpwthuatog y. Eivar A =g'(2)=9 £101 n egiowon

NG €QamTopéVNG YiveTal y =9x+B Kal KaBwg To onueio B(2,9) eival kai onugio g

e@aTrTopévng eubeiag yia x =2 kal y =9 €xoupe 9=9-2+B < B=-9. Apa y=9x-9 n

n €€iowan TG {nTouuEVNG €UBEiag.

£. Bpiokoupe Tnv g"(x). MNa x e R éxoupe :

g'(x) = (f(2x —3)) +2(xf(2x-3)) —(f(3-x)) =

f(2x —3)2x —3) + 2((x)'f'(2x ~3)+x(f(2x-3)) )— f(3-x)3-x) =

2f'(2x - 3)+ 2(f'(2x — 3) + 2xf"(2x - 3))+ f"(3 - x).

Ma x=2 g"(2)=2f"(1)+2(f'(1)+ 4f"(1))+ f"(1) = 4f'(1)+ 9f"(1) = 4-2+ 9(- 1) = 1.
A=1n1

Erol (A +3)g"(2)+ g’ ()= +4 & A +3)(-1)+9=1+4 >V +1-2=0 " 121

Aoknon 9"

Mia autokivnToBiounxavia oTtov €EOTTAIOUO  KABe  auToKIvATOU TnG  TTEPIAAUBAVEI
TTPOAIPETIKA BEPPATIVO KaBiopata Kal pAdIoCIVTI. ZTIG TTapayyeAIEG TTOU £yIvav YIa TO £T0G
2004 10 40% TWV QUTOKIVATWY TTOU KOTAOKEUAOTNKAV €ixav depudTiva kabioparta, 50%
padiooivTl evw éva 15% eixav padiooivl aAAd ox1 depudtiva kabiopata. Na Bpeite TIg
TMOAVOTNTEG TWV EVOEXOUEVWV:

a. To autokivnTo va unv €xel pAadIOaIVTI.

B. To autokivnTo va unv €xel depudTiva KaBiouara.

Y- To autokivnTo va £xel depudTiva KabiopaTa Kal padIoaivT.

6. To autokivnTo va £xel depudTiva KabiopaTa r padIoaIvTl.

€. To auTokivnTo va PNV €xel ouTe depudTIiva KaBiopata ouTe padIoCIvTi.

Auon

Oewpoupe Ta evdeXxOUEVA :

P: «10 autokivnTo £xel pAdIOaIVTI» Kal A: «TO AUTOKIVNTO £xel depUdTIva KaBiopaTtay

ue P(P)= % kai  P(A)= % avriotoixa Epyaldépoote e Kavoveg  AoyiopouU
MOAVOTATWV.

50 50
PP)=1-PP)=1-2 -9
o P(P) = 1-P(P)=1=405 =00
40 60
P(A)=1-P(a)=1-20 _ 60
B P(A)=1-PA)=1-00 =100
v 15 15 15
P(P—A)= > s P(P)=PP A A) = - s P(P A A) = P(P)——>
(P-4)=175 = PR)-PPA)=0 & PP NA)=PP)-7- =
PPra) =2 1S L ppaa)=2
100 100 100
50 40 35 55
6.P(PUA)=P(P)+P(A)-P(PNA PIPUA)=—+—— PIPUA)=—.
(Pua)=P(P)+P(4)-P(PAA) & PPLA)= 0+ 100 =00 & PPUA) =

€. P[(PuA)’}:1—P(PuA)=1—;4T50=55%




Aoknon 10"

To TMARB0G oc BeKAdEG XINAOEG KOMMPATIO TwV TTWANCEWV MPIAG ETAIPIOG TTOU TTAPAYEI
400t
t? +25

MAVEG TO XpOVO KUKAOQOPIAg Tou JovTEAOU aTTd TRV KUKAO®OpIa TOU aThV ayopd.

a. Na Bpeite TIG TTWAOEIG TOU JovTéAou Tov 10 priva KUuKAogopiag Tou oTnv ayopd.

B. Na Bpeite To puBuS PETABOAAG TWV TTWANCEWYV TNG ETAIPEIAG PETA ATTO £va YAva atmo
TNV KUKAOQOpIa oTnv ayopd evOG VEOU JOVTEAOU.

Y- Na BpeBei n Xpoviki OTIyPr KOTd TV OTToia Ol TTWANCEIG TTAipVOUV TN PEYIOTN TIPA.

8. Na Bpebei n p€yiotn TO0OTNTA OE BEKADES XIANIAOEG KOPPATIA TTOU TTOUAG N €TAIPIA TO
prva Tou BpEBnKe oTo B EpWTNUA.

NAEKTPOVIKOUG UTTOAOYIOTEG, BiveTal ammd Tnv cuvaptnan P(t) = , t>0, ekppadel o€

AUon

a. MNa t=10 éxoupe P(10)= 400-10 _ 4000

102+25 125

=32 dekAdeg XINAdEG KopudTia r 320.000
KOMMATIaL
_ 400(t) (t? + 25)- 400t(t? + 25)

B. MapaywyiCoupe TNV ouvaptnon P. Exoupe: P'(t) = - =
(t? +25)

2 2 2
= 400t” +10000 — 800t = 10000 — 400t . O puBp6S peTaBOAnG Twy TTwARoEwy Tov  1°

t2 4 25) t2 4 25)
(t? +25) (t? +25)

— . 2
MAVO  KUKAOQOpPIaG Tou HOVTEAOU Eival P'(1):10000 4001 :9600;14,2 OeKAOEC

(12 +25) 676

XINAOEG KoppaTia A 142000 KoppdTia.
Y. Kavoupe HEAETN povoToviag Kal akKpoOTATwY TG ouvapTNoNG TwV TTWANCEWV.
‘ExOuE :

—5armop.viarit>0
10000 — 400t? P .Y

P(t)=0 < ——=0<10000-400t* =0 = t* =25 < t= n
(t> +25) 5
_ 2 =0
P’(t)>0<:>w>O<:>10000—400t2 >0 t?<25<0<t<5 Kka
(t? +25)
_ 2 t=0
P/(t) < 0« 100004008 _ 5 40000 —400t2 <0 = t2 > 255> 5. O Tivakac
(t? +25)
peTaBoAwyv NG f @aiveral aTto t 0 5| + o0
oimmrAavo axnua. H guvaptnon P'(t) e | N

TWV TTWANCEWV TTAIPVEI TNV

MEYIOTN TIPN yia t=5. max

_ 400-5 _ 2000
52425 50

3. lNa t=5 éxoupe: P(5) = 40 5eKEdEC XINABES KOUUATIAL




Aoknon 11"

O1 70 dnuoéaoiol uttdAAnAol deuTepPoBABpIag eKTTAIdEUCONG MIAG VOUOPXIAg €XOuv PECO
pnviaio picBé 800 Eupw, evid o1 UTTAAANAOI TTAVETTIOTAMIOKNG EKTTAIOEUONG £XOUV PECO
pI086 1.100 Eupw. O péoog pioB6¢ 6Awv Twv utTaAAAAWY oTn vopapyia gival 890 supw.
A. a. Na Bpeite 600! €ival o1 UTTAAANAOI TTAVETTIOTNUIAKNG EKTTAIOEUONG.

B. MMolo gival To pNvIaio OIKOVOWIKG KOVOUAI TTOU aTTAITEITAI VIO TV aTTOTTANPpWH OAwv
TWV epyalopévwy oTNV VOPOPXia;

B. Tnv 1" lavouapiou Tou £toug 2005 d6Bnke augnon 30 Eupw unvicia ot KAOe
UTTGAANAO OeuTepofaBuiag exmraideuong Kal 4% o€ KABe UTTAAANAOI TTAVETTIOTNUIAKNG
ektTaideuong. Na uttoAoyioeTe:

a. To yéoo pIoB6 Twv UTTAAANAWY deuTEPORABUIOG EKTTAIBEUONG KAl TO HECO PIOBO Twv
UTTGAANAOI TTAVETTIOTNUIOKAG EKTTAIBEUONG OTTWG Ba dIapoPPWOE PETA TNV augnaon.

B. To véo pIoBs Twv epyalopévwy oTnV vouapyia.

AUon
Oetwpolpe v, KAl Vv, TOoV 0OpIBud Twv UTaAMfAwv Tng OeuTEPOPABUIag  Kal
TTAVETTIOTNUIOKAG  EKTTAIOEUONG QvTioToIXa TIou gpydalovTial oTnv vouapyia. ETiong

Bewpoupe X, Kal X, TOUug MEOOUG pnvidioug MICBOUG Twv  UTTOAARAWY NG

OeUTEPORABNIAG KAl TTAVETTIOTNMIOKAG EKTTAIBEUONG AVTIOTOIXO KAl X O PECOG pNvIAiog
MIOBOG OAWV TwV UTTAAAAAWV.

A. a. Oa éxoupe:
VX, FVy Xy

890 70-800+ v, -1.100
vV, +Vvg 70+ vy

< 56.000+1.100v ; =62.300+890v, < 1.100v; —890v =62.300-56.000

< 210v,; =6.300 & v, =30.

Apa éxoupe 30 UTTAAAAAOUG TTAVETTIOTNUIAKAG EKTTAIBEUONG.
B. Apou o1 uttdAAnAol gival cuvoAikd 70 +30 =100 kai 0 péocog pnviaiog uiocBog 890E 1o
OUVOAIKO TT00d TTOU ATTAITEITAI VIO TNV aTTOTTANPpWWA Toug gival 89000E kdBe prva.

x=890 < =890

B. a. Metd tnv 1" lavouapiou ol véol yégol unviaiol YicBoi diapop@wvovTal W £EAG -
yia Toug uttaAAfRAoug Tng deutepofaduiag ekmaideuong X, =X, +30=3800+30=830E
EVW yia TOUG uTTaAARAOUG g TTAVETTIOTNUIOKAG ekTTaidEUONG

_, 4 _ _
X. =X;+——X; =104Xx, =1,04-1100=1144E.
IT IT 100 IT 11

B. O véog péoog unviaiog piIoBog dAwv Twv uTTaAARAwY petd v 1" lavouapiou ival

<= Va Xy +Vy Xy _70-830+30-1144 _ 92420924,205
V,+Vg, 70+30 100




Aoknon 12"

To péoo uywog 70.000 padnTWwyv TNG T'" Aukeiou gival X =172cm Kal n TUTTIKA atToKAIon

gival s =7cm . H katavour Twv pabntwyv wg TTPog 1o UYOog €ival TTEPITTOU KAVOVIKH.

a. Na atrodeiete 611 TO deiypa Twv padntwy TG I'" Aukeiou €xel opoloyévela wg TTPOG TO
Uyog.

B. Na ekTiuroete méo0I padNTEG TNG T AUKEiou €xouv UWog pETagu 165cm kal 179cm .

Y- EmAéyovTag Tuxaia €va padntr tng I'" Aukeiou va Bpeite Tnv mOavoTNTA TOU
evoexopévou  A={ To UYog Tou pabntn gival yetagu 165cm kar 193cm}.

8. Av Katd Tnv pETpnon Tou Uwoug OAwv Twv pabntwy eixe ammd AdBog petpnBei 2cm

TTEPIOCOTEPO ATTO TO TTPAYHATIKO VA BPEITE TTOOO €ival TO «TTPAYUATIKO» YECO UWOG.

€. AauBdavovtag uttéyn Ta «TTPAYMATIKA» OTOIXEia TOU UYOUS TwV pabnTtwy, To deiypa o€

QUTAV TNV TTEPITTTWON €ival TTEPICOOTEPO 1 AIyOTEPO OPOIoYEVEG aTTO TO Otiyua yia TO

oT1T0i0 €ixape A&Bel UTTOWN Ta «TTAACUATIKAY OTOIXEIQ TOU UYOUG;

AUon

o. YToAoyiouhe  TOV  OUVTEAECTN METOBOANG  vyia  TO  Oeiyua. Eivai

CV= 2 -100 = %-100 =4,06% <10% dapa TTPAyuaTl €XEI OPOIOYEVEIA WG TTPOG TO UYWOGS
X

10 O€iyua TwV PadnTwv.
B. Emeidi n katavour Tou UWoug €ival Kavovikr aTo didotnua (X —S,X +S) dnhadn amo

165 cm wg 179 cm Ppiokoupe 10 68% TOU deiypatog dnAadn %-70.000:47.600

MaBnTEC.
y- ETeidi n katavoun €ival kavovik Ta uyn amd 165 cm wg 193 cm avTioTolxouv GTO

digotnua (X—S,X+3S) oTo omoio Bpiokoupe TO 68 + 99,7268 _ 68 +15,85 =83,85%

TWV TTapatneiocwy Tou dciyuatog. ‘ETol n mBavétnta €mAéyovTag Tuxaia évav pabnth
n mBavoTnTa Tou evdexouévou A eival P(A)=0,8385.

8. To «mpaypaTtikd» péco Uyog Ba eival y =x—-2=172-2=170cm.
€. H tumkA amoékhion AauBdavovtag uttoyn Ta «TTPAYHATIKG OToIXEio» ToOu UYoug TwvV
HaBnTWV Oev peTaBaAAeTal €101 S, =S =7cm.O ouvteAeoTG peETABOARG Tou deiypaTog

£XOVTOG NV «TTPAYHATIKA» péon TIUA TOU oyoug givai
S

Cv, =—.100 :L-100:4,11%>CV.
y 170

Mapatnpoupe 611 AauBAvovTag Ta TTPAYUATIKA OTOIXEId TOu UWoug Twv PadnTwv o
OUVTEAEOTAG METAPBOARG TOU BEiYPATOG QUEAvEl O OXEON UE TO CUVTEAEOTH METABOANG TOU
OciypaTog TToU UTToAoYioaue AauBAvovTag Ta «TTAQOPATIKA» OTOIXEia TOU UWoug, dnAadn
TO OEiyMA HPE TA «TTPAYMATIKA» OTOIXEIO TOU UWOoUg €ival AlyOTEPO OMOIOYEVEG CUYKPITIKA
ME QUTO TTOU €iXaPE apyIKA.




Abon
‘Exoupe:

P(A)=1-P(A")=1-(1-x)=x ka1 P(B)=1-P(B")=1-

X  X+1-x 1
X+1  x+1  X+1
2
=3

x €(0,1).

o T x =+ EXOUME P(A)=1 Kall P(B)=L=
2 2 1+1

2
P(AUB)=P(A)+P(B)= % +% = % >1ad0varo yiati 0 <P(AUB)<1 dpa Ta evdexOueva

N w| =~

A kai B dev gival acupBifaoTa.

B.

_ 2 _ 2
P(AUB)=P(A)+P(B)—P(ANB)=x+ T x _x(xaD)+t-x x> +x+1-x _ x*+1
x+1 x+1 X+1 X+1 X+1
. x? +1
dnAadn P(AUB) = o1 Ve x €(0,1).

2
Y. O@ewpoulpe v ouvaptnon f pe f(x)=P(A UB)= );—T pe x €(0,1).
+

Exoupie Fi(x) = (x2 +1)' (x+1)—(x2 +1Xx+1), _ 2x(x+1)—(x2 +1)1 _2x®+2x-x* -1

(x +1)? (x +1)? (x +1)?
x? +2x -1
== = xe(01).
(x +1)?
24 0x-1 12
f’(x)=0<:>x(+—1x)2_=0<:>x2+2x—1=0<:>x= Y
X+ —1+«/§

Emeidf (x+1)° >0 yia kéBe x € (0,1) 1o mpdonuo Tng f'(x) e€aprdtal améd 1o TPAONUO
ToU TPIWVOPOU X +2x—1 aTo didotnua (0,1). ZUPTTANPWVOUKE TOV TTVAKA PETAROAWV
g f.

x |0 | 1
—1+4/2
f'(x) - 0| +
f(X) \ min /V




Mo x=-1+2 n f Tapoucidler  eAdyxioto n TR Tou  oTToiou  Eival

f(_1+\/§):(—1+\/§)2+1 1-2y2+2+1_4-2V2 _ 4

= = _2=2J2-2.
—1++2+1 J2 J2 V2
"ET01 n eAdxioTn TipA Tng P(A UB) givar 242 -2.

X x2+x—-x X2
6. P(A-B)=P(A)-P(AnB)=x-— = = 0,1).
( ) ( ) ( a ) X X+1 X +1 X+1 Xe( )

1 X 1-Xx
PB-A)=PB)-P(AnB)= = x € (0,1).

x+1_x+1_x+1
x2  1-x x%+x-1

£. P[(A-B)u(B-A)|=P(A-B)+P(B-A)= - =

[( )U( )] ( )+( ) Xx+1 x+1 X +1

x €(0,1).
. . x? +x-1
Ocwpoupe TNV ouvaptnon g(x)=P[(A-B)u(B-A)|= i1 X (0,1).
X +

g(x)= (x? +x—1) (x+1)— (x? +x—1Xx+1)’ C(@x+Nx+1)-(x? +x—1)-1 B
(x +1) (x+1)
C2X2 42X+ X+ 1% —x+1 X +2X+2

1,
= = KQl YO X = — £XOUME
(x+1)° (x +1)? Y g KO

(1)2+21+2 1 3 13
g,m:z 27 477 4 _13

S

2

Aoknon 14"

2x
xZ+1
a. Na Bpeite 1o 1TEdi0 OPICUOU TNG cuvapTnong f.
B. Na Bpeite TNV TTapdywyo Tng ouvapTtnong f.
y- Na Bpeite Ta akpodTaTa TG ouvdapTtnong f.
8. Na Bpeite Tnv €€iowon Tng e@aTTOévnG TNG KAUTTUANG Tng f TTou gival TrTapdAAnAn
TTPOG TNV €uBtia pe egiowon y =2x—1.

Aivetal n cuvapTnon f(x)=

AUon
a. Mpémel x* +120 < x% = —1 10U 10XVEI VIO KABE TTPAYMATIKO X. Apa TTEdI0 OPICHOU

gival
70 A=R.

~ (2x)' (x? +1)—2x(x? +1)

!

2(x2 +1)—4x2 —2x% 42

B. f'(x)= = = .
(x) (x2 +1)2 (x2 +1)2 (x2 +1)2
y. Bpiokoupe Tou pndevigetai n f'(x). ‘Exoupe:
—2x%2+2

f(x)=0< W =0 -2x*+2=0< x* =1< x =11, B¢0eIg MOAVWOV AKPOTATWV.
X+
Kdavoupe peAETN Tou TTpoCTuou TG f.
_2X2 +2 (x2+1)2>0

f(x)>0e——->0 & -2x*+2>0< -1<x<1
(x? +1)

_ 2 (x2+1)2>0
Fx) <0 22X 2 0"y 22 +2<0@ x<—11 x>1.
(x2+1)

Kartaokeudloupe Tov TTivaka JETABOAWY TNG ouvapTnong f.




f — o0 -1 1 + o0

f'(x) - : + : -
0 0
f(X) \L T.E / T-M >;

H ouvaptnon f rapouacidadel yiax = —1 TotKO EAAXIOTO evw yia X =1 TOTTIKO PEYIOTO.
6. Agou n eparrTopévn eubeia givalr TTapdAAnNAn Tpog Tnv eubcia y =2x -1 Ba €xel
ouvteAeoTA O1EUBuvong A = 2. Eival 6pwg:

2(—x§ +1)
(1+x§)2

xg +3+0

o x2(x2+3)=0 © x?=0s X, =0.

A=f(x,) = =20 -x2+1=(1+x2)f & X2 +1=1+22 +x} & xt +3x2 =0

2-0

MNa x=0 eivai f(O):W:O. Emouévwg n epamropévn Sigpxetal améd 1o anueio (0,0)
+

Kal €xel ouvTeAeoTr dleBuvong A =2, dpa €xel e¢iowon y = 2X.

Aoknon 15"
AiveTal pia Katavoun hE Ta dedouéva TNG ohadoTToINUEVA OE TEOOEPIG KAAOEIG.
A. Na BpeBoulv o1 ouxvOTNTEG V1, V2 V3, V4 TWV KAACEWV OTAV.

1)TO v —Iimx—_3
T8 x+1-2
n) 10 v, loo0tal ME TNV KAION TNG YPA®IKAG TapAoTacng TnG OuvapTnNOong
f(x) = 2x? —20/x —16Inx +1 oTo onpeio A(4,f(4)).
. \ . . x>+5 av x=3 .
1) 10 Vv, gival N TIPA yia TNV otroia ouvaptnon g pe g(x)= gival
V,+3 avx=3
OuveEXNG OTO Onueio x, = 3.
vV, +3V, +V,
-
B.a. Na oupgTTANpwaoETE TOV TTiVAKA TNG KATAVOUAG  TTou akoAouBei AapdavovTag utroywn
Ta 6edopéva Tou EpwTruaToC A:

Iv) TOV, =

KAdoeig[ - ) | Zuxvotnta | Kévrpo ZXETIKN ABpoioTiky | ABpoioTikr} | MNvoueva

v, X, Zuxvotnrta | Zuxvotnta | Zuxvornta XV,
f % Ni F.%
4-10
10-16
16-22
22-28
ABpoioua

B. Na Bpedei n y€on TP TWV TTAPATTAVW OEDOUEVWV.

Y- Av oI TTapatmdvw KAAoE€IG avagépovtal oTIG attoudieg 40 pabntwy TG y TagNG €vog
AuKkeiou yia To pfiva Mdio kai o1 KAAOEIG €ival OPOIOPOP@a KATAVEUNUEVES va Bpebei o
apPIBUOG TWV PaBNTWVY TToU £XOUV aTTouadieg atmd 16 wg 25 Kal TO TTOC0OTO TWV PABNTWV
TTOU €X0UV TOUAdYIoTOV 10 ATTOUTIEG IO TOV Urjva auTov.

Aoon




A
1)

v —lim_X=3 (—gj—lim (x—3)(\/x+1+2) _“m(x—B)(\/x+1+2)_
"o x+1-20 0 X—>3(«/x+1—2 \/x+1+2) x->3 x+1-4
Iing(x_s)(vxg1+2):Iing(\/x+1+2):«/3+1+2:2+2:4.
X—> X— X—>
Apa v, =4.
)]
Eivar f'(x) = 4x —ZO-L—16-1 =4x _10_16 Kal €TTEIBNA N KAiON TNG €QaTITOPEVNG TNG
2Jx X Jx X
ypagikng TapdoTaong, dnhadn o ouvteleaTrig dieuBuvong, oto A(4,f(4)) eival ion pe
#1(4) Ba éxoupe v, = f(4)=4.4- 19 10 46 10 4 46 5_4-7 mpav,=-7.

Ja 4 2

m) MNa va ival n ouvapTnNon g CUVEXKG OTO ONUEio X, = 3 TTPETTEI Iirr;f(x)z f3) =

<:>Iing(x2+5):v3+3<:>32+5:v3+3<:>v3 =9+5-3 < v, =11.

4+3-7+11 36
=

V,+3V, +V, v,-B oy, 218
2 2

v) v, =T, eV,

B.a. A6 Tov OpIopO TNG OXETIKNG ouxvotnTag dnAadn armod tnv 100tTnTa f % = Yi 100 yia
v

i=123,4 £€xoupe dladoxika f,% =10, f,%=175, f,%=275% , f,%=45. Me v
XPron ToU opICUOU TWV aBPOICTIKWY CUXVOTATWY, ATTOAUTWY KAl OXETIKWY, OTTWGS Kal TOU

KEVTPOU KAAONG CUPTTANPUWVOUE TOV TTAPAKATW TTIVOKA.

2uxvotnta | Kévrpo 2XETIKN ABpPOoIOTIKA ABpOoIOTIKA MNvoueva
KAdoeig[ - ) v, X; 2uxvoTnTa zuyvornra N; | ZuxvotntaF % XV,
f. %

4-10 4 7 10 4 10 28
10-16 7 13 17,5 11 27,5 91
16-22 11 19 27,5 22 55 209
22-28 18 25 45 40 100 450

ABpoioua 40 100 778

B. AT ToV TTapaTTAVW TTiVOKO BPICKOUME ZXiVi =778 'ET01 X = % -778=1945.

y. Emeidr) o1 KAGOEIG €ival OuOIOPOPPA KATAVEUNUEVEG TO OUVOAO Twv PaBNTwvV TTOU

éxouv atrd 16 wg 25 atrouaieg yia Tov priva Maio gival To d8poiopa v, +V?46r])\a6r'] ool

ol pyadntéc g 3" kAdong kai ol picoi TG 4" kAdong. Eivai v3+v74:11+9:20

MoONTEG. To TToocooTd TWV PaBnTwv TToU £Xouv TouAdyioTov 10 atroucieg Tov Mdaio
givar 100 -F, = 100-10=90%.



Aoknon 16"

H BaBuoAoyia Twv ypamtwyv 50 pabnrwv kupdavlnke atmd 10 €éwg 20. O1 50 BaBuoi
Xwpiotnkav o€ KAAoEIG iooug TTAATOUG YIa TIG OTTOIEG KOTAOKEUAZOVTAG TA IOCTOYPAUMATA
OUXVOTATWY KOI OXETIKWV OUXVOTATWY KABWG Kal TO KUKAIKO SIAypauPa CUXVOTATWY
TTAPaATNENONKE OTI:

1) 210 IOTOYPOAUPO CUXVOTATWY TO EURAdOV Tou opBoywviou Tng KAGong 10-12 1couTal pe
5

1) 270 10TOYPAPPO OXETIKWY OUXVOTATWY, TO UWog Tou opBoywviou Tng kKAdong 16-18
eival 20%

1) 270 KUKAIKO SI1Qypappa OUXVOTATWY, TO TOEO TTOU avTIOTOIXEI OTnv KAAGon 14-16 ivai
144° .

Eivail emmiong yvwaoTd 611 01 pabntég Tou 10 ypatTo Toug BabuoAoyndnke amod 12 €wg 14
gival TETPATTAGOIOl aTTO TOUG PABNTEG TTOU TO YPaTITé Toug BaBuoAoyrOnke atmd 18 £wg
20, va deiteTe OTI:

a. To A&Tog TNG KABe KAAONG gival 2.

B. O1 podnTEG Pe BaBPO atrd 18 £wg 20 civar 3.

y- Na yivel Tivakag Karavoung OUuXVOoTHTWY Kal aBPOIOTIKWY OXETIKWY CUXVOTATWY  Kal
va BpeBei n péon TiuA Kai n dIAPECOG.

0. Na uttoAoyioTei, emAéyovTag Tuxaia €vav atmo Toug TTapaTTdvw Jadntég, n mlavotnTa
TO yPaTITO TOU Va £Xel BaBuoAoynbei pe Babuod peyaAuTepo ammo 15.

AUon
a. To eupog cival R=20-10 =10ka1 €1e1df o1 5 kKAdoeig gival 1I00TTAATEIG TO TTAATOG C
] R 10
gival c=—=—=2
K

B. MNa v kAdon [10,12) eivar E, =5 < v, =5yiati oT0 10TOypAPUA CUXVOTATWY TO
euBadov kaBe opBoywviou gival i0o pe TNV ouXvoOTNTA TNG AvTioToIXNG KAdong. MNa tnv

kAGon [16,18) eivan f,% = 20 < ~£.100 =2o@;—6:0,z@v4 -10.
\")

o Tnv kKAGon [14,16) gival a, =144° < Vs 3600 = 144° v, = 144°.50
50 360°

Av v, n ouxvotnra g KAAong [18,20) Kal Vv, n ouxvornta tng kKAAaong [12,14) TOTE
vV, =4v, agoU ol yabntég TTou TO ypaTITé Toug BaBuoAoyriBnke ammd 12 éwg 14 eival
TETPATTAGCIOI OTTO TOUG HaBNTEG TTOU TO yPaTTTd Toug BabuoAoynonke atd 18 éwg 20.

< v, =20.

Vo=4vg
Emeidi v, +v, +v,+v,+v, =50 < 5+4v,+20+10+v,=50=5v, =15 <= v, =3
Kalapa v, =4-3=12.
Y- Kartaokeuddou e Tov TTivaKa OUXVOTATWY.

KAdoeig X; v, XV, f.% F % , V. ,
[1012) 11 5 55 10 10 Eivar f,% :7'-100 oTroTe
[12,14) 13 12 156 24 34 SIadoyIKa yia i=1,2,3,4
[14,16) 15 20 300 40 74 ,

[16,18) 17 10 170 | 20 94 Bpiokoupe:

[18,20) 19 3 57 6 100 f1%=10, f2%=24 , f3%=40
ABpoioua 50 738 | 100 f2%=20 , f5%=6

Eivar 3 x,v, =738 dpa X = %.738 ~1476.

MNa va Bpouue TN SIAUECO KATAOKEUACOUUE TO TTOAUYWVO TWV aBPOICTIKWY OXETIKWV
OUXVOTATWV.




Fi
1001 == ====nmcaacaany

Mmoo ATTO Ta 6uola Tpiywva ABI kal KA €xoupe:
A

T4p==mmm--- B Q:ﬁ@ X = 2 @L:i@X:O,S
K|x/l KI' AI' 50-34 74-34 16 40

% Apa 5=14+08 =148

34} ---- 7r

10 “{7

o 10 12 145 16 18 20

6. O1 pabntég pe BaBud upeyaAutepo Tou 15 gival 3+10+%:3+10+10:23 ETal N

mOavoTnNTa va €TTIAEEOUNE HaBNTA pe BaBuo peyaAuTepo Tou 15 givail %

Aoknon 17"
AiveTal 0 TTOPAKATW TTIVOKOG CUXVOTATWV :

KAdoeig | Kévrpa | Zuyxvortnra fi Ni Fi
Xi Vi
[153-159) 156 20
[159-165) 0.35
[165-171) 0.51
[171-177) 12
[177-183) 0.09
[183-189) 0.1 0.82
[189-195) 192 100
2Uvoho

o. Na ouPTTANPWOETE TOV TTAPATTAVW TTiVOKA
B. Na oxedidoeTe TO TTOAUYWVO oUXVOTNTWYV Kal ABPOICTIKWY CUXVOTNTWYV
Y- Na Bpeite TNV pyéon Tipn Kai TN S1IAUECO

AUon
a. To KEVTPO X; KABE KAAONG Io00UTAI PE TO NUIGBPOICHA TwV AKPWV TNG KAAonGg. ‘Exoupe:
¥, = 159 +165 162 x, = 165+171 168 x, = 171+177 174 x, - 177 +183 180

2 2 2 2
x6=183;189=186

1" ypauuA TOU Trivaka:
Eival Ny=v4=20. ETriong N7= vq+va+...+v;=100, dpa v=100
fi= Yu 20 _ 0,2 ka1 F1=f1=0,2
v 0
2" ypappn:
f= F2-f1=0,35-0,2=0,15. ETriong v, = f, - v=15 Kal N2=v4+v,=35

3" ypappn:
Eival f3=F3-F2=0,51-0,35=0,16 kai v, = f; - v=16 .Emiong N3=v4+vo+v3=51



4" ypappn:
f=2 = % = 0,12 ka1 F4=F3+f,=0,63. ETriong Na=vi+vo+va+v,=63
\%

57 ypappn:

fi =2 oy, = f, -v=9 Kai Fs=F4+5=0,63+0,09=0,72.
.

Etriong Ns=N4+v5=63+9=72

6" ypapun:

vy = f¢ - v=10 Kal Ne=Ns5+vs=82

7" ypappn:

Eivar N7-Ng = v7 dpa v;=100-82=18 ka1 f, =L = % ~0,18.
\4

Emiong F7=Fe+f7=0,82+0,18=1.

O1r6TE 0 TTiVaKAS CUUTTANPWHEVOG €XEI TNV TTOPAKATW UOPPN :

KAdoeig | Kévrpa | Zuyxvortnra fi Ni Fi
Xi Vi
[153-159) 156 20 0,2 20 0,2
[159-165) 162 15 015 | 35 | 0,35
[165-171) 168 16 0,16 | 51 0,51
[171-177) 174 12 0,12 | 63 | 0,63
[177-183) 180 9 0,09 | 72 | 0,72
[183-189) 186 10 0,1 82 | 0,82
[189-195) 192 18 0,18 | 100 1
2 UVOAO - 100 1 - -
B.
Vi

20 ]

53 159 165 171 177 163 169 195 KAGQOEIG
N;

100

80

60

40

20

]

153 159 165171 177 183 189 195 KAGOEIG




y. Eivan pl XV XYyt XY, 17262 _172.62
v 100

ATTO TO TTOAUYWVO ABPOICTIKWY CUXVOTHTWY BPICKOUME TNV dIANECO 6 ~171

Aoknon 18"

To péoo BAapog 4 arduwy o€ évav aveAkuoTrpa gival 72 KING. Z& KATTOIOV OPOPO UTTAIVEI
évag emmTTA£ov TTou Cuyicel 98 KIAG.

a. Méoo cival To véo péoo Bapog OAwv padi ;

B. Av 0 aveAkuoTApag uTropei va avTegel péoo Papog 80 KIAG Kal To TTOAU 6 dTopa, PEXP!
oo KIAG TTPETTEl va CUYiCel 0 EKTOG ETTIRATNG ;

AUon

a. Av Xy, X2, X3 X4 Ta Papn Twv TECOAPWYV  ATOMWYV,  E€XOUME
- X t+tXx,+x;+x -

=2 ey tx, tx X, =x 4SS X, +x, +x, +x, =72-4=288

4

oupBoAidoupe X5 TO BAPOG TOu €TTITTAéOV ATOUOU TTOU UTTAIVEI OTOV QVEAKUOTRAPA, Gpa
x5=98. To véo yéoo Bapog dAwv padi Ba civai

oon +X, + x5 +x, +x5  288+98 386
5 5
B. Av Xg TO BApPOG TOU €KTOU ETTIRATN, KaI x'' TO H€oO BAPOg OAwV padi, Ba TTPETTEl
X, +x, +x; +x, x5 + X 386 + x,
6
apa o €KTog €mIRATNG pTTOPE Va CUYicel EXPI 94 KIAG.

=77,2 KIN&

¥'< 80 & <80 &

<80 <> 386 + x, <480 <> x, <94

Aoknon 19"
2€ Mo Kavovik katavourj, 70 49,85% Twv TapatnpAocwy Bpiokovral oto didoTnua
(10,16). Na e¢eTaoBei av 1o deiyua €ival OUOIOYEVEG.

AUon
2TNV KAVOVIKI KOTAVOoun YVWPICOUNPE TTWG OTO dIAoTNHA ()_c - 3S,)_c + 3S) BpiokeTal T0 95%

TWV TIHWV TNG METABANTAG. Apa TOo 49.85= 992’7 Ba BpiokeTal oTto didoTHUA (;—3S,)_c) g]

oto (x,x+35). Omére (x-35.x)=(10.16) (1) (x.x+35)=(10.16) (2).

A6 Vv (1) éxoupe x =16 Kol S=2, apa CV = i = % =0,125=12,5% >10%, apa 10 dEIypa
X

€ival avouOoIoyEVEG.

ATTO TNV (2) €xoupe x=10ka1 S=2, dpa CV:£
X

:%:0,2:20%>10%, apa 10 O¢tiyua

€ival avouOoIoYyEVEG.

Aoknon 20"
Mévre diadoxikoi aképalol apiBpoi €xouv péon TIA 8. Na UTTOAOYIOTEI O OUVTEAEOTHG
METOBOANG.

AUon
O¢Toupe X, x+1, x+2, x+3, x+4 Toug nToUPEVOUG BIadOXIKOUG aKEPAIOUG OpIOuOUG.
A@ou €xouv péon TIPA 8, EXOUE:




)—C:x+(x+1)+(x+2;+(x+3)+(x+4)<:>8:5x;—10<:>5x+10:40<:>5x:30<:>x:6

Apa ol ¢nToupevol apiBuoi Ba eival o1 6,7,8,9,10

Aoknon 21"

E¢etdoaue éva deiypa pabntwv piag Tagnsg wg Tmpog 1o BApog Toug Kail dIaTTIoOTWONKE OTI
Kupaiveral atd 45 ewg 75 KIAG, VW N KOTAVOMN TwV BapwV €ival KAVOVIKT).

o. Na BpeBei n péon TR Kai To €UPOG.

B. Na e¢etdoeTe av 10 deiyua €ival OUOIOYEVEG.

Y- Av 10 dBpoiopa Twv Bapwv egivar 1800 KIAG, va BpeBei To ué€yeBog Tou dEIYUOTOG.

6. T Too00TO TV PABNTWY €XEl BAPOG TO OTTOI0 KUpaiveTal HeTagU 50 Kal 60 KIAWY;

Auon
a. EQdoov n katavoun Twy Bapwyv Twv HadnTwy €ival KAVOVIKK], EXOUUE
(x - 35, +35)=(45.75) apa x—35 =45 (1) ka1 x+35=75 (2).

MpooBEéTovtag Katd PéAN TIG BUO TeEAeUTAiEG OXETEIG EXOUNE 2x =120 <> x = 60 KIAG.
AvtikaBiotwvtag otnv oxéon (1) A (2) tTnv péon Ty TTOU  PBPAKAME, €XOUME
x-35=45<-35=45-60 < S =5KI\NG

To €0pog R oTnVv KavoviKr KAatavour] IooUTdl R ~ 6S dpa R ~ 6 -5 =30KIAQ.

B. Eivar CV = i = % =0,083=28,3%<10% dpa 10 deiypa gival OPOIOYEVEG.
X

—_ Z )
Y. Exoupe Zx, =1800, omoTE X = =X 60 = 1800
\% \%

< v =30 pabnrég

6. To Tmoocootd Twv pabnTwv Twv oToiwv TO0 Pdpog PpiokeTar  peTALU
(x—2S,x+ 2S):(50,70) eival 95%, Gpa aTo SIACTNUA (x—2S, x):(50,60) Ba BpiokeTal TO
47,5% 1wV pabnTwv.

Aoknon 22"

Aivetal ouvaptnon f pe f(x)=(x-3)(x>-9x+20), xeR.

A. Na Bpebouv Ta akpdTata TNG ouvapTtnong f.

B. 'EOTW X1,X2,...,Xg Ol TINEG HIaG METABANTAG X, pE Xc=2K, OTTOU K=1,2,3,4,5,6 KaI
QVTIOTOIXEG OUXVOTNTEG V1,Va,...,Ve ME V1<V2<V3 KOl V4=2Vq, V5=V3+Vq, Ve=Vo+Vs OTTOU
V1,V2,V3 Ol TETUNUEVEG TWV ONpeiwv oTa otroia n f TTapouciadel akpdTaTta :

a. Na BpeBei n yéon Tyl

B. Na Bpebei n diduecog

AUon
A.Tia kdBe xe R €xoupe: f'(x)=(x-3)(x—4)(x-5)
X |- 3 4 5 + 00
f(x) - D+ 0D - 0 +
f
TE TM TE

H f mapouoidder:
- TOTIKO eA&XI0TO OTO 3
- TOTTIKO uéyloTo oTo 4
- TOTTIKO eAGXIOTO OTO 5




B. O1 1iyég TG YeTaBANTAG Ba eival: x1=2, Xo=4, X3=6, X4=8, x5=10, Xg=12.
a. AQouU Vv4<vyp<vs, Ba eivar vi=3, vy=4, v;3=5. Emmiong v4=2v4=6, vs=v3+v41=8 Kai
Ve=Vo+Vv5=12.
To péyeBog Tou BEIYUATOC Ba gival: v= vi+vo+...+v=38
. . , . = 2Xx;v; 6+16+30+48+80+144
Apa n péon TP Ba gival x=———+= 33
v
B. To péyebog Tou deiyuarog eival v=38 APTIOG, OTTOTE TOTTOBETWVTAG TIG TIUEG O€ aUouoa
ocipd, n dlduecog Ba 1ooUTal pe 1O NnuIGBpoioua Tng 19" kar 20™ TipAg, dpa
10+10
o= =10
2

=8,52

Aoknon 23"

‘EoTw X MIa TTOOOTIKN) METABANTH WG TTPOG TNV OTToia €¢eTdoape éva dgiyua peyéBoug v
KAl X1,X2,...,Xy Ol TTAPATAPACEIG PE MEON TIUR x>0 Kal TUTTIKA atmokAiIon S. OswpouUpe Kal
TNV cuvapTtnon f(x)=3x3-(x )>x+10S. Av n f(x) Tapouciddel yia x=1, eAdxioTo ico pe f(1)= -
1, 161€:

o. Na BpeBei n pyéon TP Kal N TUTTIKA atTokAIon

B. Na peAetnBei To TTapatTdvw deiyua wg TTPOG TNV OUOIOYEVEIQ.

Y. Av Bewpricoupe OTI N KATAVOMN TWV TTAPATNPEACEWV €ival KAVOVIKH, av €TTIAEGOUME
TUXQia PIO TIPGA, TI TTOOOOTO TWV TIMWV gival geTagu 2,5 kai 3,5;

AUon

a. Agou n f TTapouacialel akpoTtato oto 1 akpoTarto (eAdaxioTo) pétel £(1)=0
Exoupe f'(x)=9x> —x . AQoU f'(1)=0=9—x =0 x=3 (x>0)

Apa n ouvdpTnon f yiverar: f(x)= 3x3-9x+10S. Apou divetar 611 f(1)= -1 £xOUpE

3—9+10S=—1<:>S=i=l
10 2
1
B. Eivar CV =£ =%=é= 0,16 =16% >10% Gpa 1o dEiyua Eival AVOUOIOYEVEG
X

Y- AQoU n Katavou Twv TTOPATNPEACEWVY E€ival KAVOVIKF, TO TTOO0CTO TWwV TIJWYV TToU
BpiokovTtal oTo BlIdoTNUA (x— S, x+ S)z (2.5,3.5) Ba eival 68%.

Aoknon 24"
Aivetal n ouvaptnon f(x) = -2x> +12x + (—u* — u + 44) Na BpeBei 1o p>0 £dv yvwpioupe
OTI N p€yioTn TIWA TNG f €ivail 1o 50.

AUon

H f eival mapaywyioiyn oto R pe f'(x)=—4x +12=-4(x—3)

Eivai: f(x)>0 yia x<3 kai f'(x)<0 yia x>3

Apa oTo 3, n f Tapouciddel péyioTo.

Eival f(3)=50< —18+36+(—u° —pu+44)=50 =y’ — u+12=0 < p=3
(agou p>0)




Aoknon 25"

‘EoTw A, B gvdexoueva Tou 18iou delypatikou xwpou Q pe P(A) < P(B) kai n ouvdpTtnon
3 2

f(x)=%—7+6x—4 EXeR .

Av P(A), P(B) eival o1 TIuég Twv TOTTIKWYV akpoTatwy TnG f va Bpeite Ta P(A), P(B) kai va

eetdoete av Ta A kai B gival acupBipaoTa.

Auon
H f cival Tapaywyioiun oto R ye f'(x)=x> =5x + 6 < f'(x) = (x — 2)(x - 3)

X |— o0 2 3 + oo

f(x) + - +
IN S

2710 2 n f TTapouciadel TOTTIKO PEYIOTO, iI00 JE f(2)=§

2710 3 n f TTApouCIAdel TOTTIKO EAAXIOTO, iCO e f(3)-;

Agou P(A)<P(B), éxoupe P(A)= ; ki P(B)= i

Av T1a evdexoueva A kai B eival aoupBiBaota, 1ote P(AUB)=P(A)+P(B)= ;+§=§>1TO

oTroio gival aduvaTo, dpa Ta A kai B dev gival acuuBifacTa.

Aoknon 26"

H KaTtavour Twv OXETIKWY OUXVOTATWY Twv Babuwv 200 goitnTwv piag MavermioTnUIaknig
2XOAG Ol OTToi0I E£LETAOTNKAV ETTITUXWG O€ éva PABnua, divetal ammd Tov TTAPOKATW
TTivaka:

quipoi 5 6 7 8 9 10
ZXETIKN
ZuxvoTnTa 0,15 0,25 0,22 0,18 0,12 0,08
fi

A. Na utroloyioeTe 16001 QOITATEG:

a. TTApav Babuod ico ue 6

B. Tpav Babuod pikpdTEPO TOU 8

y- MApav BaBud TouAdxioTov 7

B. Na oxedidoeTe TO I0TOYPAUUA OBPOIOTIKWY CUXVOTATWY
. Na Bpeite TNV péon TIUA Twv Babuwy.

Auon
Agou f, =4 €XoupE v, = f; -v. OTTOTE:
v

v1=200-0,15=30, v,=200-0,25=50, v3=200-0,22=44, v,4,=200-0,18=36, v5=200-0,12=24,
v6=200-0,08=16.




BGG[.IOi Xj Vi fi N;
5 30 0,15 30

6 50 0,25 80

7 44 0,22 124

8 36 0,18 160

9 24 0,12 184

10 16 0,08 200
2UvoAo 200 1 -

A.

a. BaBud ico pe 6 Tpav v,=50 @oITnTég

B. BaBUOG pIKpSTEPO TOU 8 TTHPAV V4+Vo+Vv3=124 @oITNTEG
Y- BaBuo TouhdxioTov 7 TIpav Va+vatvs+ve=120 @oItnTég

B.
N;
200
184
160
124
80
30
5 6 7 8 9 10 Xi
- 2x,v; 150+300+308+288+216+160
M x= = =7,11
\Y 200
Aoknon 27"

Aivetal n ouvaptnon f(x)=(x-3)* —1. Na Bpeite o T0I6 anueio TG f, 0 CUVTEAEDTNG
O1EUBuvong TNG €QATITONEVNG €UBEiag gival i00G YE 2. ZTNV OUVEXEID va BPEITE TNV|TIUNA
TOU Y WOTE N eubcia y=2x+y va e@atrtetal otnv f, 010 onueio TTou BprkaTte TTPIv.

AUon

‘EoTw M(Xo,f(X0)) TO nTOoUpEvo onueio. O ouvteAeoTg dieUBUvVONG TNG epaTTTouévng TNG f
oTo onueio M gival A=f'(xo) kal agpou icouTal pe 2, f'(Xo)=2.

Emeidn f(x)=2(x-3) €xoupe f'(X0)=2 1} 2x0-6=2 1 xo=4.

H teTaypévn Tou onueiou M Ba civar: f(4)=0

Apa 10 {nToUpEVO onpeio gival To M(4,0).

MNa va epattetal n eubeia y=2x+y otnv f oto onueio M(4,0) TTPETTEI OI CUVTETAYUEVES TOU
onueiou va eraAnBelouv Tnv £€icwar) NG, dnAadn

0=2-4+y apa y=-8



Aoknon 28"

Aivetal n ouvapTtnon f(x)=(x+2)?+1

o. Na HEAETAOETE TNV TTAPATTAVW OUVAPTNON WG TTPOG TNV JOVOTOVia Kal T akpoTaTa.

B. Na Bpeite TNV €€iowon Tng epatrtopévng TG f, o010 onueio A(-1,f(-1))

Y- Na Bpeite To eupaddv Tou TPIywWVOU TTOU OXNMATICETAI ATTO TNV TTOPATTAVW EQPATITOPEVN
Kal Toug G&oveg xx’ Kai yy'.

AUon
a. H f eival mapaywyioiyn oto R pe f'(x) =2(x +2)

X |- o0 -2 + o0
f(x) - +

N

H f eivai

yvnoiwg gBivouca aTo (— 0 ,-2]

yvnoiwg augouoa aTo [-2, + )

TTapouaiadel EAAxIoTo OTO -2

B. Eotw y=Ax+[ n €Cicwaon Tng {nTouuevNG €ubEiag.

Eivar A=f(x0)=F(-1)=2

O1oTE N €€iowon yiveTal y=2x+p.

H teTaypévn Tou onueiou eragng ival f(-1)=2. ETTopévwg A(-1,2).
O1 ouvTteTayuéveg Tou onueiou A eTTaAnBelouv TNy e€iocwon TG EQaTIToPévng, Apa:
2=2:(-1)+Bnp=4

H epatrropévn 1ng f 010 onueio A(-1,2) Ba éxel e€iowon y=2x+4.

Y. Bpiokoupe Ta onueia Topng TnG eubeiag y=2x+4 e Toug AEoveG XX’ Kal yy'.
MNa Tov xx’ BéToupe y=0 kai £xoupe: 0=2x+4 ] x=-2. Apa 10 onueio gival To B(-2,0)
MNa Tov yy’ BéToupe x=0 kai £€xoupe: y=4. Apa 1o onueio gival 1o (0,4)

To €ufaddv Tou TPIYWVOU TTOU OXNMATICETAI ATTO TNV TTAPATTAVW E£QATITOMEVN KOl TOUG
0B-or| |-2-4

agoveg xx’ kal yy’' Ba gival E = 5

=4T.J.

Aoknon 29"

Aivetal n ouvéptnon f(x)=ax>-3px*+24x-2. Na BpeBolv ol TrpaypaTikoi apiBuoi a kai B,
woTe n ouvaptnon f va éxel akpdTata oTa onueia x=2 kal x=4. TNV OUVEXEIQ Va
MEAETAOETE TNV f WG TTPOG TNV povoTovia — akpOTATA.

AUon

Egpdboov n ouvéptnon f £xel akpdtata ota onueia 2 Kai 4, Ba TTPETTEI

£(2)=0 ka1 f(4)=0. Eivai f(x)=3ax*-6x+24.

[1(2)=0=3a2° -6B2+24=0=12a - 12 +24=0=a-B=-2 (1)

(4 =0=3a4” —64+24=0=48a-24B+24=0=2a - f=—1 (2)

AgaipwvTag Kata PEAN TIG (1) kai (2) éxoupe: a=1 kal avTikaBioTwvTtag otnv (1) A TNV (2)
TTPOKUTTTEI B=3.

Apa n ouvdpTtnon ypdeetar: f(x)=x3-9x*+24x-2

H f eival TTapaywyioiun oto R pe f(x)=3x*-18x+24=3(x-2)(x-4)




X |—o0 2 4 +oo
f(x) + - +
f /' \ /'
™ TE
H f eivau:

N'vnoiwg auouoa oTo (— 0 ,2] KOl OTO [4, + )

'vnoiwg @bicouca oTo [2,4]

H f mapoucidlel Totmiké pé€yioto oto 2 ioo pe f(2)=18, kal TotmKO €AAXIOTO OTO 4, i00 ME
f(4)=14

Aoknon 30"
AUo @ihoi A kai B AUvouv éva mpoBAnua pabnuatikwyv. H mlavotnta va 1o AUoEl

TOUAGYIOTOV £vag atrd Toug dUOo £IVGIZ, EVW n mMBavéTnTa va 1o AUoouv Kal ol dUo Eival

. Av n mBavoTnTa va punv Auoel o TpoPAnua o A gival 2/3 va uTToAoyIOoTE:

A=

a. H mBavéTtnta va unv Auoel To TTpoRAnua o B
B. H mBavoTnTta va Aucel To TTpopAnua uévo o B
Y- N mBavoTtnta va Aucel To TTPpoRANPa pévo o A yoévo o B

AUon

Oewpoupe Ta evoexOEVQ:

A={o A AUvel TO TTPOBANKA TWV HOBNUATIKWV} KAl
B={o B AUvel TO TTpOPANUA TV PABNUATIKWV}

Eival P(AUB)=% kal P(ANB)= i. Emione P(A’)= %

a. Znteital n mBavétnTa P(B’). Agou P(A’)= % TOTE P(A)=1-§ =%.

Eival P(AUB)=P(A)+P(B)-P(ANB) &pa P(B)= P(AUB)-P(A)+ P(ANB) A

P(B): E_l+l :2
17374 3
B. P(B-A)=P(B)-P(ANB)= 2 - =2
' 34 12
111
. Eival P(A-B)=P(A)-P(ANB)= -1 =1
Y (A-B)=P(A)-P(ANB) D
1 5_6 1
Znreitar n P[(A-B)U(B-A)]= P(A-B)+ P(B-A)= —+—>=>_1
n r][()()]()()1212122

Aoknon 31"
OewpOoUpE TN OUVEPTNON f(x)=ax3+[3x2-3x+% .

a. Na Bpeite Toug apiBuoug a, B yia Tou otroioug Ioxvel f'(-1)=f"(1)=0
B. Av a=1 ka1 =0, T6TE va BpeiTe Ta TOTTIKA akpdTaTa TNG f.

AUon

a. H mapaywyoc f(x) Tne f, eivar f(x)=3ox*+2x-3
f'(-1)=0 otréte 30-23-3=0 (1) Kau

£(1)=0 dnAadn 3a+23-3=0 (2)




MpooBéTwvTag TIG (1) Kai (2) Katd YéAN €xouue 6a-6=0 dnAadn a=1
Kai avtikaBiotwvtag a=1 o€ pia at1ro 1ig (1) kai (2) £€xoupe B=0
B. H f(x)=3x>-3 eival Tapaywyioiun oto R pe f'(x)=6x

X |- 0 + o0

Px)| - +

S N

210 (—0,0] n f eival yvnoiwg @Bivouca kai o1o [0, + ) n f eival yvnoiwg avgouoa.
210 onueio 0 n f TTapoucialel eAaxioTo ioo ue f(0)=-3




