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AATEBPA B’ AYKEIOY

1.1 TPAMMIKA 2YZTHMATA

2TOIXEIA OEQPIAZ : TPAMMIKH EZI120O%H

H eCiowon ex+ By =y, He a,f,yeR kat a =0 1 L #0, Aéyetal ypapHIKA g§icwaon. O
METABANTEG X,y €ival ol ayvwaoTol Tng egiowong authg. O1 apiBuoi o, Aéyovtal
OUVTEAEOTEG TWV AYVWOTWY TNG £€iI0wong evw To ¥ AEyeTal 0TABEPOS OPOG TNG £€icwong.
KdaBe Ceuyog apiBpwv (X,,Y,) TOU €xel Tnv 1010TNTA va €TTOANBevel Tnv egiowaon
ox+ By =y, dnhadn va 1oxuel ax, + By, =7, NEyeTal AUon TnG YPauMIKAG egiowang. Apa
TO CEUYOG (X,,Y,) Eival AUON TNG YPOUMIKAG €Gicwong av Kal uévo av o1 apiBuoi X,, Y,
€TTaAnBevouV TNV £gicwaon.

T.X. AV €XW TN YPaupIKA efiowon : 3x—2y =8 161€ 10 felyog (2,—1) Aéyetalr Auon Tng
eCiowaong yiati Tnv emaAnBevel : 3-2—-2-(-1) =8 < 6+2 =8 TI0U IOXUEL

MNa tnv e€iowon ax+ py =y pe o, B,y € R kai ¢ #0 3 B # 0 diakpivoupe dUo
TTEPITITWOEIG:

e Av =0, 101 n €iowon ypdeetal : aX+py=y < fy=—axX+y < y:—%x+%
Emopévwg n eCiowon autr TTapioTavel euBeia TTou £xel oUuvTeAEOTH) dielBuvong A = —%

Kal TEPVEI TOV Agova y 'y OTO OnuEio % .

=|=<

ax+py=y, a=0
ax+By=y, p#0

y‘
¥
g P
/ 0 X
P

/ % 0 X
2ynMuo o’ Zyfuo B
EidikoTepa :
v Av a = 0, 16T€ n €uBtia Téuvel Kal TOug dUO Agoveg (Zx. a’), evw

v Av a =0 , 161€ n €€iocwan Traipvel TN Hopen Yy :% KOl ETTOMEVWG

TTaploTavel eubeia TTou gival TTapdAANAn atov dEova X'X Kal TEPVEl Tov afova y'y oTo
4 .
onueio — (Zx. B).
B

e Av £ =0 (omote o = 0), T0TE N €Cicwon YPAPETAl axX =y <> X = 7,

(04
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AATEBPA B’ AYKEIOY

Emropévwg n e€iowon autr) TTapioTavel euBeia TTou gival TTapdAAnAn otov dgova y'y Kai

TEUVEI TOV AEova X'X OTO onuEio z
(94

A

y

ax+py=y, p=0

0

MNa Tapadeypa :

O—0

e 4

b
]

v' H efiowon x—2y =2 Traipvel TN Jopen Yy =%x—1 N oTToia TTAPICTAVEI EUBEIQ TTOU

EXel ouvteAeoTn dlevBuvong A =% Kal TEPVEI TOV Agova y 'y oTo onueio —1.

r S
b

v' H eCiowon y=2 mapioTdvel eubeia Tou gival TTapdAAnAn otov dfova x ' X Kal TEPVEI

TOov dfova y 'y oTo onueio 2.
A
‘7

v

y=2

0

>
X

v' H eCiowon x=2 mapioTdvel eubeia TTou €ival TTapdAAnAn otov dfova y 'y Kal TEPVEI

TOV Gova X ' X 0TO onueEio 2 .
-~
‘_7

x=2

o
X

KdaBe Celyog apiBuwy 1Tou eTaAnBelel pia ypauuikh egicwon AéyeTal AUon TNG YPANMIKAG

e€iowong.
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AAFEBPA B’ AYKEIOY
MNa rapdaderypa, 10 CeUyog (4,-1) gival AUon Tng egicwong X-2y=6 , agou 4-2(-1) =4+2=6 .
AlaTMOTWVOUNE, OuwG, OTI Kal Ta ¢euyn (16,5) , (-10,-8) cival AUoe€IG TNG €gicwong Kal

YEVIKA OTI K&BE (eUYOG TNG HOPPAS (K‘,%K—:g) , kK € R gival Abon Tng egicwong.

F’PAMMIKO ZYZTHMA 2x2

Otav wayvoupe TIG KOIVEG AUCEIG OUO YPOUMIKWY EGICWOEWV : aX+ fy =y Kal
ax+pLy=y T10T€ APe OTI €XOUME VA AUCOUMPE YPOUMIKO ouoTnua  2x2
axX+py=y
{a'x +Ly=y
YPOUMIKO ouoTnua 2x2 dlaAéyoupe évav atrod TOUG TTAPAKATW TPOTTouS. H etTiAuon evog

YPOUMIKOU CUCTANOTOG 00NYEl OTO ATTOTEAEOUA EITE : TO CUCTNPA €XEI AKPIBWG Hia Auon,
eiTe eival aduvaro (kapia Auon), €ite gival adpioTo (ATTEIPEG AUTEIG).

MEOOAOAOIIA 1 : MEOOAOZ ANTIKATAZTAZHZ

. AnAadn éxw 2 eglowoelg kal 2 ayvwoToug. Na va Avooupe €éva

BHMA 1 : AioAéyw pia a1rd TIG 2 £C10WOEIG, ouvNBWGS aUTA TToU €XEl TOUAGXIOTOV £vav
aT1rod TOUG OUO AYVWOTOUG PE CUVTEAEDTA 1, Kal AUVW WG TTPOG TOV AyVWOTO QUTO.
BHMA 2 : >1n ouvéxela avtikaBioTw autd TTou Bpnka otnv GAAn kal €101 Ba Exw
dnuioupynoel pia e€icwan Pe Evav HOvo AyvwaoTo TNV OTToia Kal AUVw.

BHMA 3 : Apou Bpw Tn Auon yia Tov £vav atrd Toug duo ayvwoToug, avTiIKabioTw Tnv
TIUA Tou oTNV AAAN €€icwan kal Bpiokw Tov GAAO AyvwaoTo.

AYMENEZX AYXKHZEIX :

. . . |4x+3y=5 . | x—4y=3 @
1. Na AuoeTe Ta oUOTNUA : . il.

2x+y=1 3x=12y=9 (2)
Auon :
. , 4x+3y =5,(1) , C ,
i. BHMA 1 : 'Exw : , OIGAEYW TN (2) yiaTi auTr €XEl TOV AyvwoTo Y MHE
2x+y=1(2)

ouvteAeot) 1. Apa 2x+y=1<y=1-2x,(1)
BHMA 2 : [llaipvw Ttnv €giowon (1) kar Ba avrikataotiow otmou y=1-2x, dpa :
y=1-2X

4X+3y =5<====>4Xx+3(1-2X) =5 4X+3-6Xx=5<=4Xx-6x=5-3 = -2x=2<=x=-1
x=-1
BHMA3: y=1-2Xx<==>y=1-2(-) < y=1+2<y=3

i. Qeox=4y+3, dpa (2)=3(4y+3)-12y=9<=12y+9-12y=9<0y=0, n
oTToia €ival adpIoTn, ETTOPEVWG TO CUCTNUA €XEl ATTEIPEG AUOEIS. TNa va Bpouue TN HopYn
TWV ATTEIPWY AUCEWYV TOU OUCTAMATOG, AUVOUNE Hia e€iocwaon wg TTPOG évav AyvwaoTo, TT.X.
X=4y+3. lNa y=x, 6Tou K TuXaiog apiBudg, cival X =4x+3. Apa KGBe {elyog TNG
Mop@ns (4x +3,x), ke R.

(Oa urmropouoaue va Abooupe wg MPogy 0nA. (1) & x=4y+3 <y = x=3

Kal yid X=K

. , . , X K—3
TO oUaTnua Ba éxel Arreipes AUCEIS TNS MOPPAS (zc, TJ , KkeR.)
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AATEBPA B° AYKEIOY

MEOOAOAOTIIA 2 : MEOOAOZ ANTIOETQN ZYNTEAEZTQN

BHMA 1 : Anpioupyoupe avTiBeETOUG OUVTEAEOTEG O €vav atmd TOUuG dUO AyVWOTOUG
TToAAaTTAaC1d{oVTaG PE KATAAANAO apiBud Ta YEAN TNG MIag e€icwaong i Kal Twv duo.
BHMA 2 : lpooB&toupe Katd PEAN TIG dUO £EI0WOEIG, OTTOTE TIPOKUTITEI £6iOWON UE Evav
MOVO AyvWwOTO TNV OTToia Kal AUVOUNE WG TTPOG TOV AyVWOTO QUTO.

BHMA 3 : Apou Bpw Tn Auon yia Tov £vav atrd Toug duo ayvwaoToug, avTIKabioTw Tnv
TIUA Tou o€ oTroia aTTd TIG 2 £€l0WOoEI§ BEAW Kal Bpiokw Tov AAAO dyvwaTo.

AYMENEZ AZKHZEIZ :
) ) 3X-y=-3
2. Na AuoeTte 1o ouoThua :
2Xx -5y =-28
Auon :
, 3X—y=-3 X—-y=-3 |2 6X—2y=-6
BHMA 1 : Exw : = =
2x—5y =-28 2x—-5y=-28-(-3) —6x+15y =84

BHMA 2 : lNpooBétovrag Katd HEAN éxw : 13y =78 < y =6
BHMA 3 : lNdaw oTtnv egicwon 3x—y =—-3 kal 6a BAAw O1ToU Yy =6, dpa £XW :
X-6=-3<=3x=6-3<=3x=3< x=1. Apa n Auon Tou cuaTuaTog eivail (X,y) = (1,6)

MEOOAOAOTIIA 3 : TPA®IKH ENMIAYZH 2Y2ZTHMATOZ 2x2

. . , . ax+py =y . .
KaBepia amd TG €I0W0EIC TOU CUOTANOTOG , TraploTavel pio euBeia

ax+py=y

ypauun (g):ox+py=y Kkai (g):a’x+py=y avriotoixa. H Aoon (X,,Y,) TOou
OUCTAPATOG €ival TO KOIVO f Ta KOIVA onueia Twy duo eubeiwv. H ypagikr TTiAuon evog
OUCTHMATOG, OUCIOOTIKA €ival 0 oXeBIOONOG TwWV dUO aUTWYV €UBEIV O éva oUOTNUA
OUVTETOYMEVWY KOl OTNV €UPECT TWV CUVTETAYMEVWYV TOU KOIVOU TOUG onueiou. MNa va
oxedlaow Hia gubegia, xpeidloual duo onueia Ta otroia Ba eviwow. ZuvABwG dIoAEyw Ta
onueia TOPNG MIag uBeiag pe Toug agoveg. MNa onueio TOPRG e Tov dgova X X Balw y=0
oTnV £¢iowaon kal Bpiokw TO avTioToixo X dpa 1o onueio A(x,0). Evw yia onueio TOuAg pe
Tov agova y'y Balw x=0 oTnv e¢iocwaon Kal Bpiokw To avTioToIXo y dpa 10 onueio B(0,y).

BHMA 1 : Aivw ota X,y diadoxikd tnv Tiur 0 kal Bpiokw Ta onueEia TOPNAS ME TOUG AEOVES
A(x,0) ka1 B(0,y)

BHMA 2 : >xed1dlw €va oUOTNUA CUVTETAYHEVWY KAl EVTOTTICW TO ONUEIQ TOUAG ME TOUG
agoveg A(x,0) kai B(0,y), Ta evwvw kai €101 oxedldlw Tnv eficwon TNG YPAPMNAG
(e)iax+py=y

BHMA 3 : EmavaAauBdavw tn diadikacia kai oxedidlw Ttnv e€iowon Tng ypauung
(e):ax+ py=y . Amd 10 OXNHO BPIOKW TIG CUVTETAYUEVEG TOU CNMEIOU TOPNG TOUG,
TTOU €ival Kal N AUON TOU GUGTHUATOG.
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AATEBPA B° AYKEIOY
AYMENEZ AZKHZEIZ :

) . i X—y=-2
3. Na AuoeTe ypa@ikd 1o oUCTNA :
2X+y=5

Auon :

Eotw (&):Xx—y=-2 kal (&,):2X+Yy =5 o1 guBeieg TTOU TTAPIOTAVOUV OI BUO EEICWOEIG
TOU TTAPATTAVW CUCTAPOTOG. 2TNV (&)

via X=0 éxw 0—-y=-2< y=2 dpa A(0,2) onueio TouAg 1nG (£,) METOV Y'Y

via y=0 €&xw x—0=-2 < x=-2 dpa B(-2,0) onueio Touyng 1ng (&,) HE TOV X'X
Opoiwg otnVv (&,)

vyia x=0 éxw 2-0+y=5< y=5 dapa I'(0,5) onueio TouAg NG (£,) HETOVY'Y

yia y=0 €xw 2x+0:5<:>x:g<:>x:2,5 apa A(2,5,0) onueio Toung NG (&,) ME TOV

\ ?
rio,s)

A(0,2)

X X.

(E)x—-y=-2

B(-2,0) A{2,5,0)

(£)):2x+y¥y=5

Mapartnpouue atré To oxrpa T o1 duo eubtieg (g;) kai (&,) TéUvovTal oTo onueio E(L,3).
Apa 10 auoTnua €xel povadikh Avon (X,y) = (1,3)

EPQTHZEIZ KATANOHZHZ :

4. Na XapoKTNEIoETE TIG TTAPAKATW TTPOTACEIG e ZwoTd ) AGBOG.
. . (04 . .
i. H e€iowon —+ By =y €ival ypapuIkn.
X

ii. H eCiowon ax+ Ay =y TaApIOTAVEI KOT avAyKn €uBeia.
iii. O1 euBeieg x=K Kal y=A €ival KABETEC.
iv. H guBcia x=K €ival ypa@ikr TTapdotacn cuvapTnong.
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AAFEBPA B’ AYKEIOY
5. Na XopakTnPIioETE TIG TTAPOKATW EEICWOEIG UE ZWOTO, AV TTAPICTAVOUV €ubtia i euBEieg
TTavToTe Kal ue AdBog, av dev TTapIoTAvOouV.

I. |[x=3y|=0 ii. ax+ By =y . oy +(a@-1)y=2

V. AX+(A°=2)y=5 V. L1=2 vi. X% =2xy =—y?
X_

vii. y*-x*=0 viii. x> —xy=0 iX. x>’ +y*=0

6. Na xapakTnpioEeTe TIG TTAPOAKATW TTPOTACEIG ME ZWOTO 1 AGBOG.
‘EoTw (Z) TO 0UCTNUA BUO YPAUMIKWY ECICWOEWV PE OUO QYVWOTOUG.
I. Av oI €uBgieg PE €CIOWOEIS TIG EEI0WOEIG TOU (2) TEPVOVTAI, TOTE TO () £XEI MOVODIKN
Auon.
ii. Av 10 (2) €x€1 BUO AUCEIG, TOTE £XEl ATTEIPEG AUCEIG.
iii. Av 10 (2) €ivar aduvaro, TOTE OI €uBciec pe €CIOWOEIC TIG E€EIOWOEIC TOU ()
TauTidovTal.

iv. Av 10 (Z) €x€l wg Auon 1o Ceuyog (0,0), TOTE 01 0OTABEPOI OPOI TWV EEICWOEWV TOU ()
gival undév.

7. Na OCUPTTANPWOETE T TTOPAKATW KEVA, WOTE VA TTPOKUYWOUV aAnBEig TTPOoTACEIC.
I. O YEWWETPIKOG TOTTOG TwV onueiwv M(3,y), Y€ R eival n eubegia
ii. O YEWUETPIKOG TOTTOC TWV onueiwv M(X,2), x e R gival n gubeia ........
iii. O YEWMETPIKOG TOTTOG TwV oneiwv M(X,x-2), x e R €ival n euBeia
iv. O yewueTpikdG TOTTOC TWV onueiwv M(0,y), y e R eival o agovag
V. O yeEWHETPIKOG TOTTOG TwV onueiwv M(x,0), xe R €ival o agovag

AZKHZEIZ A AY2H :

8. Aivetal n e€iowon (a-2)x-|B-1|y+2=0. Na BpeiTte TIC TIPEC TwV A, B WoTe To LeUyog (1,-1)
va gival AUon Tng gicwong.

9. Na Bpeite TIC TIHEC TOU A, WoTe N e€iowan (JA]-1)x+(A%-A)y+5=0 va TTapioTdvel suBsia.

> [pa@ikn eTiAucn CUCTAUATOC

) , , 2x—-y=0
10. Na AUoeTE ypa@Ika TO cUCTNHA
X+y=3

. . ) 2x—y=1

11. Na AuoeTe ypa@ikd To oUOTNPa
2Xx—y=3
X—-y=2

12. Na AuoeTe ypa@ikd To oUCTnPa
6x-2y=4

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 9



AATEBPA B’ AYKEIOY

> AAyeBpIkn eriAUON CUCTAUATOC

3x-5y=1
13. Na AuoeTe To ouoTnua: y
7x—y=13
3x—-5y=8
14. Na AuoeTe To ouoThua: X=9J
4X+7y=-3
x—2y 3y-1
15. Na AuoeTe To ouoTnua: 2
1-2x(y-1) =3x—-y(2x-1)

=—X+5

16. Na Bpeite TIg TINEG Twv a Kal B, woTe n egiowon (a-2B3-1)x+(2a-p-5)y+a-1=0 va
TTapIoTAVEl EUBEia.

17.i. Na Bpeite TnVv €giocwaon TnG €ubeiag €, TTou diEpxeTal atrd Ta onueia A(1,2) kai B(2,-1).

ii. Na Bpeite Tnv €gicwon g €uBeiag n, TTou dIEPYETAI ATTO TNV APXI TWV afdvwy Kal
gival TTapdAANAn oTnv €uBcia €.

AZKHZEIZ-ANANTY=H

18. Na e&etdoete, Toia atmd Ta euyn (1,2), (0,-3) kai (a,2a-3) cival AUOEIG TNG £€icwong
2x-y=3

19. i. Na &¢igete o011 N e€iowon (A+2)x+(A-1)y+3=0, TapioTével euBeia, yia KGBe 1 e R.
ii. Na Bpeite TI¢ TIEG Tou A, WoTe N e€iowon (A%-4)x+(A-2)y+5=0, va TTapIoTdvel uBsia.

20. Na AUoeTe ypa@IKd Ta CUCTAMOTA:
i {yz”l i {y:Zx i {X_yzl
y=2 X—y=3 X+y=3
21. Na AUoeTe ypa@IKG Ta CUCTAMOTA:
i. {X—Zy:4 . {Zx—yzl
X—2y=06 —4X+2y=-2

22. Na AUoete he TNV péEBodO TNS avTIKaTAoTaoNG T CUCTAUATA:

i X—-3y=2 i 3x—2y=3 i 3x—-2y=5
| 2x+4y =14 " |9x-y=4 |2x+3y=-1
23. Na AUoeTe he TNV JEBODO TWV avTIBETWY CUVTEAECTWY TA CUCTHUATA:
i 3X+2y=-1 i 2x-3y=7 i 3X-5y=-2
" |-3x+5y=-6 " |4x+2y=-2 " |4x-7y=-3
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AATEBPA B’ AYKEIOY
24. Na A0o€Te T ouOTAUOTA:

i x-y=1 ' 2x+y=7 . X+2y=0
' x+y:g " |3x-5y=4 S |—2x+y=1
25. Na AUoete Ta ouoThuaTa:
i X—2y=1 ii 2X—y=4
" |2x-4y=3 ' —x+%:—2
26. Na AUoe€Te T ouoThuaTA:
L,
)2 4 i JX—2x=y)=3-(2x-y)
Cx-1 x-=2y 4 " ly=x(1-2y) =1+2y(x-1)
2 3 3

=1 X+y=7
y Kal {a y=15 €Xouv Kolvr) Auon, va Bpeite Ta a Kai

X_
27. Av Ta ouoThuara:

2X+y=5 5X—py =3
B.

28. Na Bpeite TI¢ TIHEG TwWV a Kal B, woTe N €giowon (a-3p+1)x+(3a-B-5)y+p-3=0 va
TTapIoTAVEl €UBEiQ.

29. Na Bpeite TO onuEio TOPNAS TWV €UBEIWV: €1 X-3y+1=0 Kal €. 2X-y-3=0

30. Av o1 eubBtieg €;: 2ax+By=a+39 kal €5: x+(a-B)y=p-2 TéPvovTtal oto onueio A(5,3), va
Bpeite Ta a kai B.

31. AivovTal ol eUBEiEG €1: 2X-y=-4 KOl €,: X+2y=3.
i. Na Bpeite TO onueio TouNG A, Twv EUBEILIV €1 KAl €;
ii. Na Bpeite Tnv €uBeia €, TTou dIEpYETAl ATTO TV ApPX Twv AfOVWV Kal atmo To
onueio A.

32. i. Na Bpeite Tnv €€iocwon TngG eubeiag €, TTou diEpyeTal atod Ta onueia A(2,-3) kai B(-2,5).
ii. Na Bpeite TNV €€iocwon NG €uBeiag n, TTou TEPvEl Tov Ggova y'y oTto -1 Kail gival
TTapdAANAn otnv €ubtia €.

33. Na &¢i€ete 611 N e€iowon y*> —x* =2x+1 TAPIOTAVEI dUO €UBEIEC £1,€> KAl VA BPEITE TO
OnMEIo TOPNAG TOUG.

34. Av n egiowon (a-2B-1)x=2a-B-5 €xel atreipeg AUCEIG, va BPEITE TIG TIMES TWV O Kai .
35. Av ioxuel x-2y+1+A(x-y)=0, yia KaBe 4 R , va BpeiTe Ta X KAl Y.
36. Av n ypa@IKA TTapdoTaon TS ouvaptnong f(x) =8x° —4ax* —24x+2a -3 TEUVEl TOV

agova Twv XX 010 onueio -1 kal diEPXETAI ATTO TO ONUEIO A(—%,—ZO), va Bpeite Ta a

Kai 3.
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MEOOAOAOIIA 4 : ENIAYZH 2YZTHMATOZ 2x2 ME TH
MEO®OAO TQN OPIZOYZQN

. , ax+py =y . .
Exoupe 10 ouoThua , ) . Oewpoupe Toug apIBuoug
ax+py=y
a p . . .
D=| 'B,‘zaﬂ —a’fp (OpiCouca D Tou cuCTAUATOG)
a
y B . ) _ . . .
D, = 5 =ypB —y'f (OpiCouca D,: dev €xel X, OnAadny avTiKOBIOTW TOUG
4
OUVTEAEOTEG TOU X [JE TOUG OTOBEPOUG 6POUG)
D, = a, 7/, =ay’ —a’y (Opifouca D, : dev éxel y, OnAadn avrikaBioTw TOUG
a

OUVTEAEOTEG TOU Y E TOUG OTABEPOUG OPOUG)

lNa va Auooupe €va ouoTnua Pe TN HEBODO Twv OpPICOUCWY : BPICKOUUE TIG OPICOUCES
Twv D, D,, D, kai peta :

D D
» Av D =0, 161€ TO gUoTnpa £xel yovadikA Auon (X,Yy), OTTou : X = DX Ly =—>

D

> Av D=0 ka1 D, #0 1} D, #0, 161€ T0 0UOTNUA €ival adUvaTo

> Av D=0 kai D, =0 ka1 D, =0, 161€ TO CUOTNUA Egival A6PIOTO, £Xel dBNAAdN
ATTEIPEG AUOEIG.

AYMENEZ AZKHZEIZ :

37. (Aoknon 5 oeA. 21 A" opadag oxoAikou BiBAiou)
Na AuceTte Ta guoTAuaTa Pe Tn uEBodOo Twv opIlouCWV :

_ 2X+y=7 . [2y=3x-8
i. i.
3x-5y=4 X+3y+1=0
Auon :
] 2X+y=7
i.
3x-5y=4
. 21
Exw : D=3 5=2~(—5)—1-3=—1O—3=—13;v&O
71 2 7
D, = =-35-4=-39, D, = =8-21=-13
4 -5 Y13 4
D, -39 D, -13
Apa : Xx=—2X=—"=3, y=—2=-—""=1,8nA. 10 cUOTNUA £XEl Povadikr} AUC
P D _13 y D _13 n nua exer Y n n
(x,y) =31
. |2y=3x-8 —3x+2y=-8
. &
X+3y+1=0 X+3y=-1
. -3 2
Exw: D= =-9-2=-11+0
1 3
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D =‘_8 2‘:—24+2=—22, D =‘ ‘:3+8:11
* -1 3 N (R |
Apa: x= D, =_—22 =2, =& =£ =—1, OnA. T0 ouoTnuUa €xel povadikr) AUon
D -11 D -11
(X’ y) = (2!_1)

MEOOAOAOTIA 5 : ENMIAYZH NMAPAMETPIKQN ZYZTHMATQN

MNa va AUooupe €va TTOPAPETPIKO OUCTNUA XPNOIKMOTTOIOUUE TN HEBOBO TwV 0pIfOUCWV.
2 UYKEKPIUEVA aKAOUBOUUE Ta €ENG BrpaTa :

BHMA 1 : YmoAoyiCoupe Tig opiCouoeg D, D, , D,

BHMA 2 : AUvoupe Tnv e€iowon D =0

BHMA 3 : Alokpivoupe Tnv TTEPITITWON yia TAv oTtroia iIoxuel D =0
BHMA 4 : Alokpivoupe Tnv TTEPITITWON yia TNV otroia ioxuel D =0

AYMENEZ2 AZKHZEIZ :

38. (Aoknon 8 oeA. 23 B” opddag oxoAikou BiAiou)
Na AUoeTe Ta oUOTNUA WE TN HEBODBO TwV opIlOUCWV :

o |(A-Dx-2y=1 . [(u—2)x+5y=5
i ,AeR il , HeR
IXx—(A+)y=-2 X+(u+2)y=5
Auon :
i. (Ta TapaPeTPIKA oUOTAUATA, AUVOVTal JOVO PE TN HEBODO Twv 0PICOUCWV)
(A-Dx-2y=1
4x—(A+D)y=-2
BHMA 1 :
l—l —2 2 2 2
D= =—(A1-)(1+)+8=—(1"-1D)+8=-1"+1+8=9-4
4 -1+
-2 ——(A+1)—(-2)(-2)=-A-1-4=-21-5
T2 —(a+1 - -
A-11
Dy=4 2=_2(,1—1)—4=—2/1+2—4=—21—2

BHMA2: D=0=9- 2 =02 =9o1=+/9 < 1 =43
BHMA 3 : Ay D0 A3 & A#-3, 16T€ TO oUCTNUA €xEl Hovadikr) AUCH

v X = D, -41-5 y= D, =212
- D 9-2" D 9-X2
BHMA4: Av D=0 4 =43 101¢ :
B-Dx-2y=1 2x—-2y=1 |-(-2)
= =
4x—(3+)y=-2 4x -4y =2

{—4x+4y=—2
=

o Avl:3éxw:{

TIPOOOETOVTAC KATA MEAN £XW :
Ax—4y =—2 P S MEAN £X

0=-4 d4pa 10 CUCTNUA €ival aduvaTo.
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AATEBPA B’ AYKEIOY
(-3-Dx—-2y=1 —4x-2y=1
4x—(-3+1)y=-2 < {4x+ 2y =-2
MpocobBéTovrag katd péAnN TTpokuTTel 0 = -1 dpa 10 cuoTNA gival aduvaro.

e Av A1=-3 éxw:{

{(y—Z)X+5y=5

X+(u+2)y=5
BHMA 1 :
_,[1—2 . 2 _ 2
D= =(u—-2)(u+2)-5=pu"-4-5=p"-9
1 H+2
5 5
D, = —5(u+2)—25=54+10—25="54-15
S5 u+2
25
Dy=‘f 5‘=5(,u—2)—5=5u—10—5=5u—15

BHMA2: D=0 4> -9=0< 1° =9 u=+/9 < p=+3
BHMA 3 : Av D#0< u#3,&u = -3, 10TE TO OUCTNUA £XEl Jovadikry Auon TNV :

D, 5u-15  5(u-3) _ 5
D x*-9 (u-3)(u+3) wu+3’
Dy 5u4-15  5(u-3) 5

y: = = =
D #*-9 (u-3)(u+3) wu+3
BHMA4: Av D=0« =43 101¢:

] (B3-2)x+5y=5 X+5y=5
e Av u=3 éxw: = =
X+(B+2)y=5 X+5y=5(-1)
{x+5y:5
=

—X—-5y=-5
0=0 dpa 10 cUoTNMA gival adpIaTo, £xel dNAadR ATTeIpeg AUCEIC TNG
pMopenc (5—-5y,y) OTTou Y gival oTTOI008NTTOTE TTPAYMATIKOS apiBuds. (MNa
va Bpw TIG AUCE€IG BIaAéyw pia atrd TIG duo €CICWOEIC Kal AUVW WG TTPOG
évav atrd Toug dUO AyVWOTOUG : X+5y =5< x=5-5y)

] (-3—-2)x+5y=5 —-5Xx+5y =5
e Av u=-3 &xw: = =
X+(-3+2)y=5 X—y=5 -5
{—5x+5y:5
=

5X—-5y =25
ouoTnua givalr aduvaro.

TTPOCOETOVTAG KATA PEAN €XW :

Mpocbétovrag katd péEAN mrpokuTtel 0=30 dpa TO

EPQTHZEIZ KATANOHZHZ :

39. Na xapoKTNEIoETE TIG TTOPAKATW TTPOTACEIS e ZwoTd A AdBOG.
ax+py=y

ax+py=y

i. Av TO ouoTnua dgv £xel ovadikn Auon, 16é1e D=0

ii. Av D=0, téT1€ TO oUOTNPA €ival aduvaTo.

iii. Av T0 ouoTnua gival adpioTo, Té1Ee D=0.

iv. Av D=0, 16T1€ TO oUCTNUA €ival adUvaTo 1} adPICTO.

‘EoTw TO oUCTNNA {

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 14



AATEBPA B’ AYKEIOY
40. Na XapOaKTNPIioETE TIG TTAPAKATW TTPOTACEIG HE ZwOoTo ) AGBOG.

ax+ py=
‘EOTW OTI 01 €5I0WOEIG TOU CUCTANOTOG { py=r () mapioTa@vouv TIg €UBEiEG € Kal

ax+py=y
€.
i. Av D#0, 161€ 01 €UBEiEG €, € TEPVOVTQL.
ii. Av oI euBcieg €, € gival TTapdAAnAeg, Té1e D=0.
iii. Av D=0, 16T1€ 01 €, € dev TEPvVOvTAL.  iv. Av D=0, 16T1€ 0I €, € gival TTAPAAANAES

41. Na XapOKTNPIoETE TIG TTAPAKATW TTPOTACEIG HE ZWOoTo 1) AdBoG.

aX =
‘EOTW TO oUCTNUA { Ay =y (2)

ax+py=y
i. Av TO0 ouoTnua €xel yovadikr Auon, 1ét1e |D|>0
i. Av D°+D?-3=0, T6T€ TO oUOTNUA £XEI HOVADIKA AUON.
iii. Av To ouoTnua dev €xel yovadikr Auon, TOTE ival aduvaro.
iv. Av To ouoTnpa dev €xel ATTEIPEG AUOEIG, TOTE €ival aduvaTo.

AZKHZEIZ A AY2H :

42. Na utToAOYioETE TIG OPICOUTEG:
i 3 -2 i A-2 1
14 5 -4 A+2 -9 31+2

‘3/1—2 _ )2

3x-1 =2
-1 X

43. Na Auoete Tnv e€icwaon

44. Na A0oeTe Ta ouOTHPATA PE TV HEBODO Twv 0pICOUCWV:
i 2X—y=3 i X—7y=3 i 2x+3y-5=0
" |-3x+5y=-2 " |2x-10y=—4 " |16+5x =2y

AX+Yy=A4

45. Na AUoeTe 10 oUoTnua
X+Ay=24+2

2X—6y =4

46. Na AuoeTte To ouoTnua
Xx-3y=4-1

2Xx-y=41-1

IX—4y=4

i. Na &¢€igete 0TI TO oUOTNPA €xel pOovadIKA AUoN (Xo,Yo), VIO KGBE A e R.
ii. Na Bpeite TIG TINEG TOU A, WOTE 2Xo-Yo<1

47.'EoTtw TO oUCTNNA {

48. Na deigete 0TI 01 €uBeieg (€): y=Ax-2 ka1 (n): 4x+Ay-A=0 T€uvovTtal yia KGBe A e R.

49. Na Bpeite T0 A, woTeE o1 euBeieg (€): (A-1)x+Ay=A ka1 (n): Xx+Ay=2 va gival TTapAdAAnAeg.
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— e 2
50. Av 10 oUOTnUa {ﬂx ﬂy j a (2) €xel ameipeg Auoelg, va Ogicete 0TI TO cUOTNUA
X—Ay=2—
2AXx-y =21
{ d (X) €xer povadiki Auon.
X+4y=1

51. Na AUoE€TE TO OUOTHUATA:
i (2—\/§)x+y=—1 i (2—\/§)x+y=1
' x+(2+\/§)y:—2—\/§ - x+(2+\/§)y:2

52. Na AUoE€TE TO OUOTHUATA:

i AX+y=1 ; APX=2y=21
S x+Ay=-1 | Ax—y=4-1
53. MNa 11¢ dIdpopeG TIUEG TOU A, va AUCETE TO CUCTAPATA:
; AX+y=71 : (A+Dx-y=1+1
Cx+4y=2 S x+(A-1)y=2

X+2y=A1
54. Na Bpeite TIG TIUEG TNG TTAPANETPOU A WOTE TO oUCTNUA ey
3X+6y=2

i. Na €xel arreipo TANB0g AUCEWV.
ii. Na unv éxel kapia Auon.

55. Na BpeiTe TIG TIUEG TOU @, WOTE Ol EUBEIEC €1: X+aAy=2 KAl €: AX+9y=2 va TEUVOVTAI.
56. Na Bpeite TO O, WOTE 01 EUBEIEC €1: 2X+a’y=4 Kal €5) X+ay=0+2

i. Na téuvovrai
ii. Na gival Trap&dAAnAeg

AX+2y=1+2
57. Na diepeuvnBei To ouoTNUA : y
2X+Ay=4
. (A-Dx+y=2 coer A , . ,
58. Av 10 ouUOoTnua Exel Ameipeg Auoeig, va Ocgitete OTI TO
X+ (A+)y=41-2

eival aduvaro.
2Xx—(1-34)y=41

{lx+(2}t+1)y:3
59.Na AuBei 1O OUOTNUO pe opiouoeg D, Dy, Dy yia TIg OT0iEg 10XUEl
DXZ+Dy2+D2—12DX+8Dy—4D+56=0.

. . . 9+D)x+(@B8+D)y=11
60. Av D cival n opifouca Tou cuaTAPaTog @ (X): , TOTE :
IX—2y=-1
I. va oegitete o1 D =7
il.  va AUoegTe TO ouoTnua ()
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iii.  va Bpeite TIG TINEG TWV «, B € R, WOTE N AUON TOU CUCTAHPATOG (2) va gival Kal AUon

(@ +1)x—38 =3

TOU CUOTANATO
MHATOS {2ax—(,6’+1)y:—4

AX+y=4
X+Ay=2—-1
i.  Na Bpeite Tig opidouoes : D,D,,D,

61. Aivetal TO cuoTNUA : {

ii.  Na Bpeite Ig TIHEG TOU 4 € R WOTE TO OUCTNPA VA gival aduvaTto

iii.  Na Bpeite TIg TINEG TOU A € R WOTE TO OUCTNUA VA €XEI ATTEIPEG AUOEIG

iv.  Na Bpeite TIg TINEG TOU 4 € R wOTE TO cUOTAPA va €xel Jovadikr AUCH yia TNV OTToia
IOXUEl : X, +Y, >1

MEOOAOAOTIIA 6 : EMIAYZH 2Y2ZTHMATQN 3x3

MNa va emAUooupE Eva ypauuiké ocuoTtnua 3x3, dnAadn éva cuoTnua Pe 3 £1I0WaEIS Kal 3
QAYVWOTOUG, XPNOIMOTIOIOUME TIG idlIEG HEBODOUG PE QUTEG TTOU XPNOIUOTIOIOUMNE VIO TNV
ETTIAUON €VOG YPAPMIKOU ouoThuaTog 2X2. Mo cuykekpiyéva AUvoupe pia armd Tig 3
€CIOWOEIC WG TTPOG £vVaV AYVWOTO TNG ETTIAOYNG MAG, KOI OTN CUVEXEIA AVTIKABIOTOUNE TNV
TIUA TToU Bprkaue oTIG 2 GAAeG e€lowaelg. 'ETOI TTPOKUTITEI éva CUCTANA 2X2 TO OTTOIo Kal
AOvoupe OTTwg €xoupe paBel. Emeidn n mmiAuon €vOg YPOUMPIKOU CUOTAPATOG 3X3 OTTWG
gidaue avayerar otnv €TmAUON YPAUPIKOU OUCTAMOTOG 2X2, TIPOKUTITEI OTI Kal €va
YPOUUIKO ouoTnua 3x3 &iTe €xel akpIBWG pia Auon, €ite ival aduvarto (kauia Auon), €ite
gival adpioTo (ATTEIPEG AUOEIG).

AYMENEZ AZKHZEIZ :

62. (Aoknon 8 ogA. 22 A" opddag oxoAikou BiBAiou)
Na AUoETE Ta TTAPAKATW CUCTNUA :

x+Y_20=3
X-2y-w=11 5Xx-y+3w=4 3
i 12x-5y-20=3 i {x-3y+w=2 i 7X+y+a):5
SX+y—-2w=33 IX—-2y+2w=2 Bx+3y — 20 =16

Auon :
Xx-2y-w=11,(1)
i. 2X -5y —2w = 3,(2) diaAéyw TNV (1) ka1 6a AUow wg TTPog w. AnAadn :
5x+y—2w=33,(3)
D:3x-2y-w=11< ©=3x—2y—11. AvTIKOBIOTW TNV TIKI TOU W OTIG AAAEG 2
Kal EXw :
2x—-5y—-2(3x—2y-11)=3 2X—5y—-6x+4y+22=3 —4x—-y=-19
{5x+ y—2(3x—2y—11):33<:>{5x+ y—6x+4y+22=33©{—x+5y=11
) o ] _{—4x—y:—19‘-5 {—20x—5y:—95
Mpoékuwe dnAadn cuoTnua 2x2 apa : =
—X+5y=11 —X+5y=11
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MpooBéTw KaTd PEAN Kal €xw : —21x=-84 < x=4 Kkal aviikaBiotw oTn :

x=4
—X+5y=11<-4+5y=11<5y=15< y=3. TéAo¢ TO Xy TOU BpRKka Ta
x=4
y=3
QavTIKABIoTW atnv w=3x-2y-11<cw=3-4-2-3-11< w=-5. Apa

(X! Y, a)) = (4’3’_5)

5x—y+3w=4,()
il. X—=3y+w=2,(2) Odiaréyw TNV (1) kai Ba AUOW wg TTPOG y. AnAadn :
3X=2y+2w=2,(3)
D :5x—y+3w=4< y=5x+3w—4. AvTIKOBIOTW TNV TIU TOU Y OTIG AAAEG 2 Kal
EXW :

X—=35x+3w—-4)+w=2 X—=15X-9w+12+w =2 —14x—-8w =-10
{3X—2(5X+3a)—4)+2a)= 2 < {3x—10x—6a)+8+2a)= 2 < {—7x—4a)=—6
Mpoékuwe dnAadn cuoTnua 2x2 apa :

—14x —-8w =-10 —14x—-8w =-10
{—7X—4a)= —6 |-(-2) < {14x+8a)=12
MpooBéTw KaTd PEAN Kal €xw : 0= 2. Apa To cUoTNPA gival aduvaro.

x+Y_20=3 2x+2Y_2.20=2.3
3 2 3 2 2X+y—4w=6,()
i 7X+y+a):5 <o 2?X+2y+2a):2-5 & 13x+2y +20=10,(2)

mpavoua oo v
5x+3y—2w =16 5x+3y—2w =16 5x +3y —2w =16, (3)

d1aAéyw TNV (1) Kal Ba AUow wg TTPog y. AnAadn :

D:2X+y—-4w =6 <= Yy =-2X+4w+ 6. AvTIKOBIOTW TNV TIUA TOU Y OTIG AAAEG 2

Kal £XW :

3X+2(—2x+4w+6)+ 2w =10 3X—4X+8w+12+2w =10 —X+10w =-2

{5x+3(—2x+4a}+ 6) - 2w =16 e {5x—6x+12a)+18—2a):16<:> {—x+10a):—2

—X+100w =-2 —X+10w =-2

—X+10w = —2‘-(—1) e {x +100 =2

MpooBETW KaTa PEAN Kal €Xw : 0=0. Apa 10 cuoTnua gival adpioTo, dnAadn €xEl
2X+y—4w=6,()

amelpeg AUoelg. Exw < —X+10w =—-2,(2) , mapatnpw dnAadn 61 ol (2) kai (3)
—X+10w =-2,(3)

Mpoékuwe dnAadn cuoTnua 2x2 apa : {

) ] 2X+y—4w=06 ) , .
TauTtiCovtal apa : CATTO TN (2) éXw : X =10w + 2, avTikaBioTouuE TO
—X+10w =-2
xotnv (1) kal éxw : 2X+y—-4w=6 <= 2(10w+2)+y-4w =6 <
< 20w+4+y-4o=6<= y=2-16w . Apa TO CUCTNPO £XEI ATTEIPEG AUCEIG TNG
Mop®NG : (X,Y,2) =10k +2,2—-16x,x) OTTIOU K € R .
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AZKHZEIZ A AY2H :

63. Na AUoeTe TO oUOTHUA

64. Na AUoeTe TO oUOTHUA

65. Na AUoete TO oUOThPA

66. Na AUoeTe TO oUOThPA

67. Na AUoeTe TO oUOThPA

68. OewpoUue TO 2X2 YPAPMIKO ouoTnua (X) ME ayvwoToug X,Y.

D,D,,D, 1oxuouv 1a €8¢ :

69. Na AuoeTe Ta ouoTHUATA:

X+y—-z=0
. 42X—-y+2=3
X+2y—-2=2
2X—y—-3z=2
. {X+y+2z=1
3X—-z=4

AATEBPA B’ AYKEIOY

2X—y+WwW=-5
y+3w=7
w=2

2X—y+3w=4
X+2y-—w=-7
X-3y+2w=1

2X+3y—-Tw=0
3X—-y-50=0
5X+2y-120=0

X=2y+w=1
2X—-y-3w=2
3X-3y-2w=4

X—-y-20=4
2X—3y+w=2
X—2y+3w=-2

lNa mg¢ opifouoeg
2D, -3D+D,=-1
D, +2D-2D, =8

3D, -8D+3D, =-8

. Na Bpeite Ta Xx,y.

2X+y+z=1
. 43x+y+2z=1
4x—-y+3z=1
X—2y+z=1
V. $2X—-y—-22=-2
3x-3y-z=0

70. Na Auoete Ta ouoTHUATA:

X—-y+z=1
I {2X-y—-z=-2 ii.
3x-2y=-1

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ

2X—y+2=-2
X+2y—-2=0 iii.
X=3y+2z=-2

X-y+2=0 X-=2y+2=0
X+y-z=0

2X—y+z=0

2X+y—-2=0 iv.
X—2y+z=0
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71. Na AUoeTe Ta ouOTHUATA:

X+2y—-2=0 2x+y-2=0
. {2x-y+z=0 . {X—-y+2z=0
Xx—-3y+2z=0 X+2y-3z2=0

MEOOAOAOIIA 7 : ZY2THMATA ME TEXNAZMATA

Opiopéva cuoTriuata, av Kal Ogv gival YPAUPIKA, PTTOPOUV PE KATAAANAO TéEXvaoua va
METATPOTIOUV O€ Ypauuikd. 'Eva T1étolo Téxvaopa ouvhABwg eival n avrikatdoTtaon.
AvVTIKaBIOTOUUE KATTOIOV 1] KATTOIOUG OPOUG TOU CUCTAUATOG TTOU BpiokovTal Kal oTig dUo
e€lowoelg, Ye évav vEo AyvwoTo Kal €T01 0dnyoupaoTe O€ éva VEO oUOTNPA TToU €ival
OMWG YPAUUIKO. AUVOUNE TO VEO CUCTNPO KAl OTN OUVEXEIA, ETTIOTPEPOVTAG OTIG APXIKES
oX£0€IG, Bpiokoupue TIG AUCEIG TOU APXIKOU CUCTHMATOG. 2€ AAAEG TTEPITITWOEIG JTTOPOUE
va TTPo0BEcoUPE OAEG ] PEPIKES ATTO TIG ECICWOEIGC TOU CUCTHHATOG KAl JE AVTIKATAOTAON
va Bpoupe euKoAGTEPA TN AUCH TOU BOOUEVOU CUOTHUATOG.

AZKHZEIZ A AYZH :

X+y=4 X+y=1 X+y=5
72. Na Auoete Ta ouothpata : i. (2): sy+w=-1 ii.<y+w=0 iii. \y+o=2
w+x=1 w+X=5 X+w=-1
—+Z=—2 ﬁ+—:—2
: y . X
73. Na Auoete Ta ouoTAuaTa & . .
8 9 2
———=17 —+—=9
y
3 5 P 3 B 2 _13
24, Na At ) o x=2y 2x-y o |2x=y+1 x-3y+4 6
. Na Auoete Ta ouotiuata @ . 4 X 15 . i. 2 ) 4 7
X—2y 2X-Y 2x—y+1 x-3y+4 6

3|x|—4|y| =6 3x|+4ly—2|=5
75. Na AUoete Ta ouoTAuATa & .
4 +|y| =11 5x|+ 9]y —2| =13

{4|X—34—3|y+14=3 " {IZX—ﬂ—I3y—2|=2 ' {IXWI—2

.
Sx-U-dy+f=-1 " |-2x-foy-4=1 = [Jax’ -dxy+y* =1
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AATEBPA B° AYKEIOY

1 1
—+—=2
Xy 1 1 5
Cx=y=2x-y-1 |1 1 _|x+2y-3 3x-2y+1 12
Vi. viii—+—=4  \viii.
x2 —2xy+1=0 y o N S
2y—-3 3x-2y+1 12
£+£=8 X+2y X—=2y+
® X

76. AivovTtal ol apiBuoi a, kary ye: 3 — -y =0 kal ¢ -2 +3y =0. Na ekppAoeTe TA

a,B WG GUVAPTNON TOU Y KAl OTN CUVEXEID VA aTTOdEICETE OTI : @’ + B° —ay — f+6y > —1.

MEOOAOAOTIIA 8 : MIPOBAHMATA ME 2YZTHMATA

MNa ™ AUon TTPOBANPATWY, TTOU avAyovTal O€ CUCTAWOTA ME OUO 1 TTEPICOOBTEPOUG
AyVWOTOUG, apXIKA oXNUATICOUME TIG £CI0WOEIS aTTO Ta Oedopéva TOU TTPOBAANATOG KAl
oxnuaTtioupe TO oUCTNUA TTOU TTPOKUTITEL. OETOUPE TTEPIOPIOUOUG YIA TOUG AYVWOTOUG
EQPOOOV €ival aTTOPAITNTO KOl OTN OUVEXEID AUVOUPE TO TTAPATTAVW ouoTnua. TEAOg
ETTAANBeUOUE TIG AUCEIG TTOU £€XOUME PBPEI ME TOUG TTEPIOPICHOUG TTOU €XOUME BETEI.

AZKHZEIZ A AY2H :

77. Av 0 Méyag AANécavdpog TTEBaive 9 xpdvia apyotepa, Ba Bacideue To PIOO TNG (WG
1
Tou, evw av TTEBaive 9 xpodvia vwpitepa, Ba Bacileue To 3 NG Cwng Tou. Na Bpebei Téoa

Xpovia £{noe kal TTéca xpovia Bacileue o Méyag ANECavdpoc.

78. 'Evag pabnt¢ amdvinoe oe éva TeoT pe 20 epwTtAoelS. MNa kaBe ocwaoTh atrdvinon
Emmaipve 4 povadeg, evw yia KABe AavBaouévn Tou agaipouvTav duo HovAadeS. Av GUVOAIKA
ouykévipwoe 50 povadeg, oe TOOEC €PWTACEIC ATTAVINOE OWOTA Kol Ot TIO0EQ
AavBaouéva;

79. 'Eva ¢evodoxeio £xel 30 dwudTia, dikAiva Kal TPIkKAIVA, Kal JTTOPEI va QIAOEEVAOEI UEXPI
kal 80 daropa. MNooa gival Ta dikAIva Kal TTéoa Ta TPIKAIVA SWPATIA,

80. ¢ pia ekdNAwaon o apIBudG TWV YUVOIKWY TTOU CUPUETEXOUV gival SITTAGCIOG aTTd TOV
apIBud Twv avdpwyv. Mia wpa PeTd TNV évapén TnG eKBRAWONG atToXxwpouv déka Ceuydpia.

. . . . 4 . .
O apIBudg TWV avdpwV TTOU ATTOPEVOUV £ival 100G JE TA 3 TOU apIOUOU TWV YUVAIKWYV TTOU

atropévouv. Na Bpeite Tov apIBPd Twv avOpwyV Kal TWV YUVAIKWY TTOU CUMPUETEIXaV apXIK&
oTnv €kdRAwaon.

81. O Anuntpng, o MNwpyog kal o AvéoTng BEAouv va ayopdoouv PE Ta XpruaTa Toug £va
dwpo yia Tn Mapidvva. Ta xprAuara Tou AnunTtpn kar Tou MNwpyou padi sivalr kara 20€
TEPICOOTEPA ATTO Ta XpriuaTa Tou AvéoTn. Ta xprparta Tou MNwpyou kKal Tou AvEoTn €ivai
Katd 60€ trepioodTEPA ATTO TA XpripaTa Tou AnuATtpn Kai TEAOG Ta Xpripata tou Anuntpn
kal Tou AvéoTn cival katd 40€ TTepiocodTepa atmd Ta Xpriwata tou MNwpyou. MNéoa xpruara
£xel o kaBévag; MNMoéoo koaTiCel To dwpo TG Mapidvvag;
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AATEBPA B° AYKEIOY
ZYNAYAZTIKA OEMATA ENOTHTAZ

81. Aivetal n ouvéptnon f(X)=x*+ @A+ u)X+A+2u pe L, ucR. H C, Téuvel Tov
agova y'y oto onueio pe tetaypévn 3. Emmiong n kopuer tng C, €xel TeTunuévn 1.
i. Na d¢igete OT1: A =-1, u=2.
ii. Na AUoete Tnv aviowon : f(x)+ f(x—2) <8.

2X—y=31-3

X+y=—A+21

i. Na atrodeiete 611 TO cuoTNPa €xel ovadiki AUon yia KABe Tiu Tou 4 € R.

ii. Av (Xo,Y,) €ivalr n govadik AUon TOU OUCTAPATOG, VO BPEITE yia TTOIQ TIMA TOUu A N

82. Aivetal To ouoTnua : {

TTapAOTaON 5X, — Y, YiveTal HEYIOTN.

(A-Dx+y=-2
X+ (A-Yy=41-1
: x> —(D+5)x+4(D+1) =0 éxer diTAA pida.

i. Na Bpeite Tnv opiCouca D kai Tn dITTAR pida TG £g¢icwong.
ii. Na AUoeTe TO oUOTNUO.

83. Aivetal To oUuoTNA : { TO oT1T0i0 £XE€l opiCouca D. Etriong n egicwon

84. H efiowon X +(A+u)x+u—v=0 éxe pifec TIC X, X,. loxUouv ol Oxéoeig :
X, + X, ==3, X,X, =—2 Kal X} + X5 =-31+ u+v.Na Bpeite TOUG apIBUOUC A, 1, v .

A+D)x—-y=-41
—4X+(A+D)y=41+1
AUan 1o Zelyog (X,,Y,) YO To otroio IoxUel Yo —2X, =1.

85. Na Bpeite yia 1moieg TINEG Tou A € R 1O oUoTnua { EXEl HOVadIKN

86. ‘Eva ypapuiké ouoTnua duo £§I0WOEWY, JE AYVWOTOUG X Kal Y, £XEl Jovadikry AUon Kal
loxuel : 5D, +4D, =7D ka1 4D, +5D, =2D omou D,, D, D o1 avTioToIXeG 0pifouceg

Tou ouoTAuaTog. Na Bpeite Tn povadik AUGN TOU CUGCTHUATOG.

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 22



AATEBPA B' AYKEIOY

1.2 MH TPAMMIKA 2ZY2THMATA

MEOOAOAOIIA 1 : ENMIAYZH MH TPAMMIKQN 2YZTHMATQN

MNa TNV €miAuoN TWV PN YPOUMIKWY CUCTANATWY OUVHBWS XPNOoIYOTToIoUPE TN HEBODO
TNG avTikatdoTaong. Auvoupe OnAadr Tn @AIVOUEVIKA TTIO «EUKOAN» atmd TIG Ouo
€€IOWOEIG WG TTPOG £vav AYyVWOTO, KAl QVTIKOBIOTOUNE TNV TIUF TTOU BPAKANE OTNV AAAN.

[Mpoooxn : €1TeIdr] TO OXOAIKO BIBAIO QvAQEPETAI OE YEWMETPIKI EPUNVEIA TWV EEICWOEWV
KaAOG Ba eival va yvwpifoupe 0TI €61I0WOEIG TNG HOPPNG :

» ax+ py=y pe a#0 R B =0 mapiotdvouv eubeia

} _“JI. ‘_Jk
T
¥ ] ax+Hpy=y, a=0 ax+Hfiy=y, f=0
[} ax-+Hiy=y, f0
> o
/’% 0 X o

> X% +y? = p? maploTdvouv KUKAo pe kévipo O(0,0) kal akTiva p

M(x:y)
L
>

> y=oax’ N Xx=ay® TApIGTAVOUV TTOPABOAN

y=ax’
p] _ 2
x>0 x=ay X=aay
on.0) a>0 a<0
® W 9,8
&0,2) ® 2 o0,
y=ox
<

>y =% n x= i TTOPIOTAVOUV UTTEPPBOAN.

y=-x y=x y=—x YA y=x

a<g
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AATEBPA B° AYKEIOY
AYMENEZ AZKHZEIZ :

1. (Aoknon 1 oeA. 27 A" opadag oxoAikou BifAiou)

X*+y?+xy=3
Na AUoeTe TO cuoTnUA { y y

X+y=1
Auon :
2 2 =3,(1
XTHy +xy=3,(1) SIGAEYW TN QAIVOUEVIKG TTIO «EUKOAN» (2):x+y=1< y=1—X
X+y=1(2)

Kal AUVW WG TTPOG Y. TN CUVEXEID avTIKaBioTw oTtnv (1) TV TIWA TOU X TTOU BpPrKa Kal
y=1-x
EXW: (D) X2 +y? +xy=3<==>X"+(1-X)*+x(1-xX) =3 x* +1-2x+Xx* +x—x* =3 <

X*-x-2=0 a=1L,pB8=-1Ly=-2 A=p"-4ay=(-1)*-4-1.(-2)=1+8=9

X=2
:—ﬂi\/Z:—(—l)iﬁzliB@

20 2-1 2

XL2
Xx=-1

x=2
e Av Xx=2 16Te AOYyw TG (2):y=1-Xx<=y=-1 dpa (x,y)=(2,-1)

x=-1
e Av X=-1T10TE AOyw NG (2):y=1-X<=y=2 apa (x,y)=(-12)

2. (Aoknon 2 ogA. 27 A" opddag oxoAikou Bi3Aiou)
Na AUoETE TO CUCTAMOTA :

i {y=3x2 ; {x2+y2:9 . {x2+y2=5

12x -3y =4 Xx—y=0 Xy =2
KAl VO EPUNVEVCETE YEWUETPIKA TO ATTOTEAECQ.
Auon :
=3x%,(1 y=3x"
y M ,H (2) Aoyw tng (1) yiveTar @ (2):12x -3y =4<=>12x-3-3x’ =4 <
12x -3y =4,(2)
12X—9x? =45 9x* —12x+4-0 A=0 x-_P_12_2
20 18 3

2 e 4 4 2 4

Av x==T10TEMOYW TG (D) :y=3x"=y=3—<y=— apa (X,y)=|=,—

. 3 yw g ():y y =33 ysp(y)(33j
FewpeTpIKG n (1) : y = 3x* TrapioTavel TapaBoAn, evw n (2) :12x—3y =4 TTapIoTAVEl
€uBcia. To ouoTnua Toug €XEl JOVO PIa AUon, autd onuaivel 0TI N TTaPABOAA Kai n

2 4
euBeia éxouv éva pbévo Kolvd onueio 10 A(Egj onAadn n euBeia e@AaTITETAI OTNV

TTapaBoAf oTo onueio A[%%) .
MNa va oxedidooupe TNV eubcia (2):12x—3y =4, Ba TpéTTel va Bpouue dUo onueia.

MNa x=0 n(2) diver y = —g, onAadn 1o onueio B(O,—%)

Nna y=0 n(2) divel x = % onAadn 10 onueio F(%,OJ
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AATEBPA B’ AYKEIOY

2 2:9’ 1
il. {X Y (), Exw (2):x—y=0<y=x.Apan (1) Adyw TnG (2) yiveTai :

X_y=0’ (2)
L u2 2 all.o2 2 2 2
D:x+y " =9=xX"+Xx =9 2Xx =9 X _—<:>x +\/7<:>x +—<:>
3 32
S X=tFt—S X=F——
NA 2
W2 _ cNZI W2 3V2
e AV X=—— T0TENOYW TNG (2):Yy=X<=>y=—— dpa (X,Y)=| —,——
2 2 2 2
V2 . . _ NP 3J2 32
o Av X:_T TOTE AOYW TNG (2):y =X < y:—T apa (x,y)= T

Fewpetpika N (1) : x* + y* =9 mapIoTavel KUKAO pe kévrpo O(0,0) kal akTiva p=3, eV
n (2):x—y=0 mapiotdvel eubeia. To ouoTnUa Toug £xel 2 AUCEIG, aUTO anuaivel Ot

32 342 3J2 32
0 KUKAOG Kal n guBeia €xouv dUO KoIvd onueia A — 5 kal B ST,

3«/’3«/’} (3\/_ 3«/‘}
Kal B

onAadn n eubeia TEPvEl TOV KUKAO OTO onueia A(T 5

A

2

—Z
‘L‘!

“[&
‘N

o2,
[ov]
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AATEBPA B° AYKEIOY

2 2 X

i, XYY W @) ixy=25y = 2 Apan (1) Abyw T (2) yiveTan :
xy=2, (2) X

2

y= 2 X2
(D) : x> +y? =5<:>x2+[3) =5<:>x2+i2:5<:>x4+4:5x2 < x*-5x*+4=0
X X

H teAeuTaia e€iowon givar «BITETPAYwvVN» OTIOTE BETW X° = @ >0 dpa yiveTal :
0’ -50+4=0=w=1 1 w=4 BeKTiC.
> Av o=l xP =1l x=+1

x=1
e Av x=1 TéTe AOyw TNS (2):y 25 y=2 apa (x,y)=(12)
X
X=—1
e Av x=-1T16TEAOYW TNG (2):y = 25 y=-2 dapa (x,y)=(-1-2)
X
> AV w=4 X =4 Xx=%2
x=2
e Av x=2 18TE MOyw NS (2):y = z<:>y =1 dpa (x,y)=(21)
X
X=—2
e Av X=-2 10TE AOYyW TNG (2):y = 2 < y=-1dpa (x,y)= (— 2,—1)
X
Fewpetpika n (1) : X% + y? =5 TapIoTdvel KUKAO pe kévipo O(0,0) Kai akTtiva p = /5,
evw n (2):y= 2 TTaploTavel uttepBoAn. To cuoTnua Toug éxel 4 AUOEIg, auto
X

onuaivel 6T 0 KUKAOG kai n UTIEPBOAN éxouv 4 koivé onueia A(1,2), B(-1,-2), I'(2.1)
kal A(-2,-1) dnAadA o KUKAOG kai n uTepPoAry Téuvovtai oTa onueia A(1,2),
B(-1-2), T(21)ka1 A(-2,-1).

AZKHZEIZ I'IA AYZH :

3. Na AUoete Ta TTAPAKATW CUCTHUATA :

i{2x+y=1 ' {x+3y+1:0 " {x2+y2—2x+2y=3 y {x2+y2—xy:3

X*—2xy—y? =7 Xy = -2 X +y>—x=3 Xx—y=-1
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AAFEBPA B’ AYKEIOY
X+y=4
Xy =3
I.  AAyeBpika ii. ['pagikd

4. Na AUoeTe T0 oUoTNnUa {

5. Na AUoeTe Ta ouoThATA:

| x-y=-2 .| x-y=2 .| 2X+y=-3
i. i. iil.
4x—y*+5=0 X* +xy =60 X —Xxy =6
6. Na AUoeTe aAyeBpIKA Kal YPOPIKA T CUCTAUOTA:
| X+y=5 : X+y=-1 i x> +y? =17
xy=4 Cxy=-2 Clxy=-4
, . y =2x° . , ,
7. Na Aboete T0 oGotnua ° . KOl VO EPUNVEUCETE YEWUETPIKA TO ATTOTEAECHQ.
X +y° =
) ) y=2x° ) . .
8. Na Auoete 10 ouoTnua 3 KQI VO EPUNVEUCETE YPOPIKA TO ATTOTEAECUA.
X+y=

9. Na Bpeite Ta kova anueia TG TapaBoAnig (C):y =3x* kal TnG €uBsgiag (g):y=2x+1.

2TN CUVEXEID va oXeDIAOETE TNV TTAPABOAN Kal TNV uBeia 0TO idI0 CUCTNUA AEOVWV.

10. Na Bpeite Ta koivad onueia ™G mapaBoAng (C,):y=2x> kai TG utepPROArg
(C,): y=%. 2Tn Oouvéxela va oxedidoeTe TNV TTOPABOAN Kal TNV UTTEPBOAR OTO idIo
ouoTnua agdovwy.

11. Na AuoeTe T0 CUOTAPATA:

i 2x—y-1=0 " 5x* —y* =19
" xy-1=0 Cxy=2
X+ y?+2x-2y=-1

12. Na AuoeTe To ouoTnua:
2x° +2y* +3x-3y =1

13. Na AuoeTe Ta ouOTHUATA:

X+y x-y 13 \/3x—2y 2X
-3y = —t—=— X+Xy+y=5 + =
|{2;& 93 y813 i. {x—y x+y 6 iii.{ Y ooV ax 3z
- = X"V+ XY =
X=Jy xy=5 yr X* —4xy+12y =8

14. Na Auoete Ta cuoTApaTa : (MeTaTpOTTA M YPOMMIKOU CUCTHMOTOG O YPAHUMIKO HE
avTIKaTaoTaon)

2,1, [3_4_ ¢ 4, 6 3 .8_ 4
x oy Cx oy o x=2 2y-5 " |x y
"4 3 "2 6 " 3 V- l3y+2x 3

2 2 1 2.0 °__° 3 yrex_ o

X 'y X Yy 2—-x 5-2y Xy 2
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AATEBPA B° AYKEIOY
ZYNAYAZTIKA OEMATA ENOTHTAZ

15. Na AUoeTe T0 CUCTAPATA :

i{x3+y3:7 ” {XS—y3:19 . {\/ZX y-xey=1 {5\/_ 3/y =3

x+y=1 x—y=1 X+Y+.2x-y=3 25x —9y =81
{x2_9x=y2—9y C[(V2x+1+.y—-3=5 =8
V. Vi. VI. Xy 5

xy =18 Vox+1-,fay-12 =1 v 2

16. H rapaBoAn pe e€iowon : y = x* + (1 — u)x —3u — 51 éxel Kopugr To anueio K(2,8).
I.  Naodcigete om A =-3, u=1.
i. Na Bpeite T KOIVG Onueia TNG TrapaATTAvw TTAPABOANG Kal TnNG €uBgiag
(&) :—x+y=8.

17. Aivetar n euBsia pe e€iowon (¢):y=Ax—2 kai n mopaBoAn (C):y=2x*. Na
TTpoodiopioeTe TO A € R, WOTE N €UBEia va €xel UE TV TTAPABOAN :
i. 'Eva koivé onueio,
ii.  Ouo Koiva onpeia,
iii.  Kavéva Kolvo onueio.

18. Aivetal o KUKAOG pe e€iowaon : (C): x* +y® =1 ka1 n suBsia (¢):y =2x+ 4.

i.  Na Bpeite yia TTOIEG TIMEG TOU A O KUKAOG Kal ) uBegia :
e £xouv OUO KoIvd onueia,
e £XOUV £Va KOIVO onueio,
e Qgv £XOUV KOIVA onueia.

i. o A=+5va Bpeite :

e TIG CUVTETAYUEVEG TOU KOIVOU OnuEiou

e TO €uPadOV TOU TPIYyWVOU TToU opilel n eubeia (€) Je TOUG AEOVES X' X KaI Y'Y,

e TO guPadOV TNG TTEPIOXNS TToU opileTal atrd Tnv gubetia (€), Tov KUKAOG (C) Kal Toug

Aagoveg X'X Kal y'y.

19. Aiverar uttepBoAn pe egiowon : (C):y :%, a #0 n omoia diEpxeTal aTTd TO CNUEIO :

2
M(a—4, 20{—0{7) Otwpouue etiong eubcia (€), N otroia diEpxeTal atd 170 onueio N(1,-2)

KOl OXNHOTIZEN PE TOV GEOVA X X YWVIOt W yIa TNV OTToia IOXUE © |edew — 3 = 3egw —5.

i.  Na amodeitere 611 0 =6.
ii.  Na amodeitete 611 n euBeia (€) £xel e€iowon (&) :2x—y =4.
iii.  Na Bpeite Ta KoIva anueia TNG uttepPoAng C kai TnG eubeiag €.
iv.  Na oxedidoete Tnv euBeia € kal TNV uTTEPBOAN C oTo id10 cuoTNUa atdvwy.
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AATEBPA B° AYKEIOY
OEMATA THX TPAMEZAZ IMA TO 12 KEQAAAIO

1.1 TPAMMIKA 2YZTHMATA

OEMA 20

OEMA 1 14235
a) Me Baon Ta dedopéva Tou TTAPAKATW OXAMATOG, VA BPEITE TIG EEICWOEIS TWV EUBEIWV (&)

Kai (n).

(Movadeg 12)
B) Na Bpeite TO onuEio TOPNG TwV guBeIwv (€) Kal (n). (Movadeg 13)

OEMA 2 14321

Aivovrail ol euBEieg: €, :2Xx+y =6 , €, : x-2y=-2

a) Na mmpoodiopioeTe aAyeBpikd TO KoIvO Toug onueio M. (Movadeg 13)
B) Na deixbei 611 N eubtia €, : 3x+y =8 diEpxeTan amrd 1o M. (Movadeg 12)

OEMA 3 15006

2X -4y =-2

5x-10y =3

B) Ti oupTrePaiveTE yIa TN OXETIKN B€0N Twv €UBEIWY €, 12X -4y =-2 Kal €, :5x-10y =3 ;
(Movadeg 12)

a) Na Auoete To ouoTnua { (Movadeg 13)
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AATEBPA B’ AYKEIOY
©EMA 4 15011
O KwoTtag katabétel oe pia 1pdmela 15 xaptovopiopara twv 20€ kai 50€. ZupBoAifoupue

ME X Kal 'y TO TTARB0G Twv XapTovoulopaTwy Twy 20€ kai 50€ avtioToixa.
a) i. Aivovrail ol EEI0WOEIG:
1. y=15-x 2. y—-x=15.
Na emmAEEETE TTOIA OTTO TIG DUO TTAPATTIAVW EEICWOEIG TTEPIYPAPEI TNV OXEON TWV X
Kal y. Na aiTioAoyfoeTe TNV aTTAVTNOT 0AG. (Movadeg 7)
ii. H ouvoAikn agia Twv xpnudrtwy gival 480€. Aivovtal, akOua, ol E5I0WOEIG:
3. 50y -20x =480 4. 20x+50y =480

Na emmAéEeTe TTOIA ATTO TIG OUO TTAPATTIAVW EEICWOEIG TTEPIYPAPEI TNV CUVOAIKN agia

TWV XPNUATwv oe oxéon ME Ta X Kal y . Na aimioAoyAoeTe TNV atmmavinor oaog.
(Movadeg 7)

B) EmAUOVTOG TO oUCTNUA TwV OUO £EI0WOEWV TTOU ETTIAECATE OTA EPWTAPATA Qi) KAl aii)

va Bpeite Téoa xaprtovopiopata Twv 20€ kai 50€ katdBeoe 0 KwoTag. (Movadeg 11)

OEMA 5 15016
: . 3x+2y=8
Aivetal To ypauuiké ouoTnua:
2Xx-y=3
a) Na aimioAoynjoete yiati To {euyog (0,4) dev atroTeAei AUCOn Tou TTAPATTAVW CUCTHHATOG.
(Movadeg 8)
B) Na AUcete TO TTAPATTAVW CUCTNUA. (Movadeg 10)

Y) Na Bpeite TIC OUVTETAYUEVEG TOU ONMEIOU TOUAG TWV €UBEILOV (el):3x+2y:8 Kal

(€,):2x—-y=3. (Movadeg 7)

OEMA 6 15195
5x-y=-1

Movéodec 12
3X+y=2 ( ¢12)

a) Na Auoete To ouoTnua {

B) Na oxedidoete Tig eubeieg (g,):5x—y=-1 Kal (£,):3x+y=2.kal va epunVeUOETE

YPOQPIKA TO ATTOTEAECUA TOU Q) EPWTHHATOG. (Movadeg 13)

OEMA 7 15849
2€ MIa ouveoTioon METOEU OUYYEVWV TTAPEUPIOKOVTAl Ol YOVEIG PE Ta TTaudId TOUG. 2TO

TPATTEC UTTAPXOoUV 5 TTaIdIA eTITTAEOV aTTO TOUG yoveiG. KaBe yovidg TTANpwoe 12€ kal k&Be

TTaidi Ta pIod. O ouvoAikdg Aoyaplaopog ATav 300€.

a) Av x To TTARBOG Twv yoviwv Kal y TO TTANB0G Twv TTaIdiwy, va OIOAELETE ATTO TIG
TTOPAKATW ETTIAOYEG, €va oUOTAHA U0 £CI0WOEWV e BUO ayvVWOTOUG TTOU EKPPAdeEl Ta
dedopéva Tou TTapaTTdvw TTPORARUATOG.

A {x+y+5:0 B {x—y:S

12x + 6y = 300 6x +12y = 300
- {y:x+5 A {y:x+5

12x + 6y =300 6x+12y =300

(Movadeg 10)
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B) ATTO Tn AUON TOU CUCTAMATOG TTOU ETTIAECATE OTO A) EPWTNUA VA BPEITE TTOOOI YOVEIG KAl

Tooa TTaIdId UTTAPXAV OTO TPATTEC!. (Movadeg 15)

OEMA 40

OEMA 8 15147
Mia TTapéa Te00ApwY QiAWY TTAPAYYEAVEI OAVTOUITG. 2TO TTOPAKATW OXAMO QAiveTal n

TTapayyeAia Toug. Ta ouoTaTtik@ Twv odvToultg gival BloAoyiké kal TO Wwui gival oAIKAG
aAeong (BioAoyikd). To wwpi yia k&Be cdvroultg €xel kéotog 0,3 eupw. To TTPWTO
OQVTOUITG £XEl 2 PETEG CaUTTOV, 4 QETEG TUPI, OEV £XEI YAAOTTOUAQ Kal KooTiCel 3,8 eupw. To
OeuTEPO £xel 1 QETA CAPTTOV, 2 QETEC TUPi, 3 QPETEG YAAOTTOUAQ Kal KooTiCel 3,55 cupw. To
TPITO €X€1 3 PETEC CauTTOV, Bev £XEl TUPI, £xEl 3 PETEC YyaloTToUAa Kal kooTilel 4,05 eupw. O
oepPITOPOG Oev £l TTPOAAPEI va CUPTTANPWOEI TO KOOTOG TOU TEAEUTAIOU GAVTOUITG.

OAVTOUITG (pETe,g PETEC TUPI (peng’ WYwHi KOOTOG
CauTTOV yaAoTroUuAa
1° 2 4 0 0,3€ 3,8 €
2° 1 2 3 0,3€ 3,55 €
3° 3 0 3 0,3€ 4,05 €
4° 2 2 1 0,3€
2UvoAo

a) Na ekppdoete Ta 0edopéva Tou TTPORANPATOG PE £va OUCTNUA TPIWV ECICWOEWY HE
TPEIG AYVWOTOUG. (Movadeg 9)
B) Na Bpeite TG00 KOOTICEI N PIa GETA TUPI, N MIA @ETA YAAOTTOUAA Kal N pia @ETA CaUTTOV.
(Movadeg 10)
y) Méoa xprpata Ba TANPpwoouv CUVOAIKA 01 TECOEPIG QiAoI yIa TNV TTapayyeAia Toug;
(Movddeg 6

1.2 MH TrPAMMIKA 2Y:THMATA

OEMA 20
OEMA 9 14979
y=—X+2

Aivetal To guoTnpa (2): 1

X
a) Na Auoete 1o ouoTnua (). (Movadeg 12)
B) Na epunveloeTe YEWUETPIKA, 0 KATAANAO oxAua, TIG AUCEIS TOU OUOTAPATOG (X) TTOU

BpAKaTte OTO EPWTNHA Q. (Movadeg 13)
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OEMA 40
OEMA 10 14237
MNa 116 NAIKIEG TV JEAWV HIOG TPINEAOUG OIKOYEVEIAG IOXUOUV TA TTAPOKATW:
H nAikia Tng puntépag cival TpImmAdoia atmd Tnv nAikia Tou maidiou. O Adyog TnNG nAiKiag 1o

. ] . . 11 , . ]
TTaTéEPA TTPOG TNV NAIKia Tou TTaIdIoU I00UTAl HE 3 Kal €TTITTAEOV TO ABpoIoUA TWV NAIKIWV

Kal TwV TPIWV IoouTal he 115 xpovia.

a) Na ek@ppdoeTe T dedOUEVA UE Eva CUOTNHA TPIWV EEICWOEWV PE TPEIG AYVWOTOUG.
(Movadeg 13)

B) Na Bpeite TNV NAIKia ToOu KABeVAC. (Movadeg 12)

OEMA 11 14289

O KwoTtag €xel tpia Taidid. Avo didupa kopitola Kal €va ayopl. ZTnV €pwTnon TTOcwv

XPOVWV gival Ta TTaidid Tou ammdvinoe wg €EAC.

1. To éBpoicpa TwV NAIKIWV Kal TwV TPIWV TTaIdIwV gival 14

2. To yivopevo TG nAIKiag TG KOPNG MoU ETTi TNV NAIKIA TOU yIou Pou gival 24

3. To dbpoicua Twv NAIKIWY TwV KOPITOIWV gival JIKPOTEPO aTTd TNV NAIKia Tou ayopliou.

a) Na ypdyete TIG £€I0WOEIC TTOU TTEPIYPAPOUV Ta oToIXEia 1. Kal 2. TTou €dwoe o KwoTag.
(Movadeg 10)

B) Na Bpeite TIC NAIKieg Twv TTaudIWY Tou KwoTa. (Movadeg 15)

OEMA 12 15118

) Na AG j (5): Y =° (Movadeg 8)
a) Na AJogTE TO oUOTNHA ; ovade
L P y? =13 °
L , , , [xy| =6
B) Eivai dAeg o AUoeig Tou ouoTpatog (Z,), AUoeig kai Tou (Z,): : Na
x*+y*=13
QITIOAOYACETE TNV ATTAVTNOT] OOC. (Movadeg 5)

Y) H yewpeTpiki avamapdotaon Tou CUCTANOTOG (Zz) QaiveTal OTO TTAPAKATW OXNua. Mg

Baon 1o oxnua,
i. va Bpeite Tig Aboeig Tou (Z,). (Movadeg 4)

ii. va TTaPOCTHOETE YEWUETPIKA TO oUCTNPA (Zl) OnNMEIWVOVTAG TIG AUCEIG TOU.
(Movadeg 8)
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2.1 MONOTONIA - AKPOTATA - ZYMMETPIEXZ
2YNAPTH2ZH2

2TOIXEIA OEQPIAZ : OPIZMOZ ZYNAPTHZHZz

ZuvapTtnon ato éva ouvolo A og éva ouvolo B Aéyetal pia diadikaoia (kavévag) pe tnv
oTToia KABe oToIXEiO TOU oUVOAOU A avTioToIXiCeTal O £va aKpIBWS OTOIXEIO TOU oUVOAOU
B.

To ouvoAo A Aéyetal redio oplopoU TNG ouvAPTNONG Kal TTEPIEXEI TIG DUVATEG TIMEG TTOU
MTTOpOUPE va dwooupe otn MeTaBANT) X. (To Tredio opiopou piag cuvaptnong f 1O
oupBoAioupe ouvnBwg D, n A;).

To ouvoAo, TTou €xel yia aToixeia Tou TIG TIEG f(X) yia OAa Ta xe A, Aéyetal oUvVOAo
TIpWV NG f ka1 oupBoAigetal ue f(A).

MEOOAOAOIIA 1 : EYPEZH NEAIOY OPIZMOY XYNAPTHZHZ

2YNAPTHZH NEPIOPIZMOZ
) Q) %0
Q(x)
f(x) =Y P(x) P(x)>0
AYMENEZ AXKHZEIZ :

1. MNolo €ival 1o TTEdio OPICHUOU TWV TTAPAKATW CUVOPTHOEWV :
i. f(x)=x*-3x+12
X% +2
X—2

X+2
iii. f(X)=————
) X2 —3X+2

iv. f(X)=2x++6-X
V. f(x)=3x+5+\/x—2

i, f(x)=

x—3
vi. f(X)=3x-1++2-X
2
vii, £ =YX
X
X+ x— x-1-5
vii. oo YXrx=6 | 3]4
5—|x| X+ 27
Auon :

Agv UTTAPYEI KATTOIOG TTEPIOPIOHOG YIa TO X apa D, =R
Mpémer: x-2#0< x#2. Apa D, =R—{2}
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ji. Mpémer: x> -3x+2=20< x#1&x=2. Apa D, =R-{12}
iv. Tpémer: 6-x20< Xx<6.Apa D, =(-x,6]
v. Tpémer: X-3#0< x#3 ka1 X—220< Xx=2.Apa D, =[2,3) U (3,+x)
vi. [pérer: {X_lzo @{XZl < xe[l,2]. Apa D, =[12]
2-x2>0 X<2
vii.  Mpémer: x=0(1) ka1 1-x>>0 (2)
Exw1-x*=0 x=+1

X -0 + o0
1-x° - + -

Apa eTeIdn BéAw 1-x* >0 <= x e[-11] (2)
ATI6 (1) & (2) D, =[-1,0)U(0].

viii.  [pétrel
¢ X*+X-6>0< Xxe(—0,-3]U[2,+0) KABWC :

X -0 | + oo
X* +X—6 + - +

e 5-|x>0& x| <5< -5<x<5

e X}+2720= xX* 27T x#-3
Tehka : D, =(-5,-3)U[2,5)

AZKHZEIZ A AYZH :

2. MMolo gival 1o 1Tedio OpIoUOU TWV TTAPAKATW CUVAPTACEWV :

X—x2 . X2 -7 . X+2

i) f(x)= v) f(X)=———
12 +3x ) 1) 2x -8 ) 1) x> —5x+6

V) F(X)=2x>+414-2x Vi) F(X)=+vx*=2x=3 i) f(X)=v-x*—-2x+8

) f(x)=2x>-7x+15 ii) f(x)=

3. Moo gival 1o 1Tedio OpIoHOU TWV TTAPAKATW CUVAPTACEWY :

Y :%24_%4-5 1) = x4—X3 " x224:(3;<7—4 ) 100 = ?(2_—4; ’ x? +24Xx+3+g
iv) f(x)=ﬁ v) f(x)=$+_13x| vi) f(x)=% vii) f(x):%
4. Molo €ivail To TediI0 OPICHOU TWV TTAPAKATW CUVAPTHCEWV :
i) £(x)= ;‘3138 i) () = X;‘__;X i) g(x) = %
iv) g(x)=% v) h(x) = X4X__257 - i) h(x)=16’;6;_2x2
5. Na Bpeite Ta TTEdIO OPICUOU TWV ETTOPEVWV CUVOPTHOEWV:
i f(x):2X1_6+m i) f(x)=% i g(x):@
W) 900 =2 ) ey - —m vii) h(x) =ﬁ+J2TXI
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2TOIXEIA OEQPIAZ : MONOTONIA ZYNAPTHZHZ (OPIZMOZ)

» Mia ouvdptnon f Aéyetal yvnoiwg avouca oe éva didotnua A Tou Trediou
oplopoU TNG, OTAV YIa OTTOIAdNTIOTE X , X, € A, HE X; < X, , 1oXUel : (X)) < f(X,)

(Avn f eivai yvnoiwg adéouoa 161€ 10xUel N 1I000uvapia X, < X, < f(x) < f(X,))
4 _
¥ f(x)

> Mia cuvdaptnon f Aéyetar yvnoiwg @Bivouoca oe éva diaotnua A Tou Trediou
oplopoU TNG, OTAV yIa OTTOIAdNATIOTE X, X, € A, HE X; < X, , loxUel : f(X) > f(X,)

(Avn f eivai yvnoiwg @bivouoa 1071¢ 1I0XUEI N Ic00duvapia X, < X, < f (X)) > f(X,) )

VfAL_Yi )
VfLXz )

0

MEOOAOAOTIIA 2A : MEAETH MONOTONIAZ ANMO 2 XHMA

AYMENE2 AZKHZEIZ :

6. Na HEAETAOETE WG TTPOG TN PovoTovia, TN ouvapTNOoNn TNG OTTOIAG N YPOQIKN TTapAoTaOoN
QAiVETAlI OTO TTAPAKATW OXNMA. ZTN CUVEXEIQ VO OUYKPIVETE TOUG apIBUOUG :

i) f(z) kai f(4) i) f[%) Kal f(%j

I

XY
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Auon :
O1wg TPOoKUTITEI ATTO TO TTAPATTAVW OXNUA, N ouvapTtnon f ivai :
e yvnoiwg avt¢ouoa aTo diaoTnua [-3,—1]
e yvnoiwg @Bivouca oto didotnua [—-1,3]
e yvnoiwg auéouoa oTo didoTnua [3,5]

£ 7[3,5]
) 7,4€[3,5] éoun f T[3,5], é101: 7<4 = f(x)< f(4)

f4[-1,3]
i) E,le[—l,3] 6moun f4[-13], étor: 112 f(1)> f(lj
32 3 2 3 2

MEOOAOAOTIIA 2B : MEAETH MONOTONIAZ ME OPIZMO

lNa va Bpoupe Tn povotovia piag ouvaptnong f oe éva didotnua A Tou TTediou opiopou
TNG akoAouBoupe Ta €ENG BAuaTa :

e Otwpoupe dUO OTTOIAdATIOTE ONUEIA X, X, €A HE X; < X, .

e Mg kat@AAnAeg TTpAgeIg kataokeudgoupe TNV aviootnTa petadu Twv f(x;) kar f(X,).

e Av kataAigoupe otnv avicotnta  f(x,) < f(x,), 10te n f €ival yvnoiwg auéouoca oTo A.
e Av kataAfgoupe otnv avigétnta f(x,) > f(X,), 101e n f €ival yvnoiwg @Bivouca oo A.

XPNOIUEG €ival o1 TTapaKATw 1816TNTEG TNG BIATAENG :

L. a<foa+y<pf+y

i. Av y>010TEe a<f < ay < fy

iii. Av y <0 10Te a < S < ay > By

v. Ava>g (1)kal y>6 (2), 16T TTPOooBETW KATA PEAN TNG (1) Kai (2) Kol EXw :
a+y>p+6 (Mpoooxn : dev yivetal va TTPocBE0wW KATA PEAN avioOTNTEG TTOU €XOUV
OI0QOPETIKA Popa.)

V. Av a,p,y,0 BeTikoi aplBupoi 101TE av a > £ (1) kal ¥ > 6 (2), 161 TTOANATTAQCIAlW
Katd pEAN NG (1) kai (2) kai éxw : ay > po (Mpoooxn : Oev yivetar va
TTOAQTTAQCIAOW KATA PHEAN AVIOCOTNTEG TTOU £XOUV DIAPOPETIKY QopPd.)

Av «a, B €ival BeTIKOI apIBUOi KAl V QUOIKOG DIOQOPETIKOG TOU PUNdEV, TOTE IOXUEI :
Vii a<pfoea’<p’

v < V’ r
(Mpoooxn : av «, 8 apvnTIKOi TOTE : a < B < a<p, avv ﬁgpwmg)
a”" >p", av v apriog
vii. Av a,8>0, 161€ a<,B<:>K/E<</E
viii. Av o1 apiBuoi a kai B givar opdéonuol, T0TE a < f < 1 > %
o
AYMENEZX AZKHZEIZ :
7. Na Bpeite TN yovoTovia TwV TTAPAKATW CUVAPTACEWV :
i f(x)=4x-7 i. f(x)=—4x—7  iii. f(x)=+1-x iv. f(x)=(x-1)% -1, x<1.

Auon :
i. f(x)=4x-7, Aev UTTAPXEI KATTOIOG TTEPIOPIOUOG YIa TO X dpa D, =R
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EoTw X, X, € Dy =R pe X; <X, , TOTE EXOUYE :
X, <X, = 4X, <4X, = 4x, - 7<4x, - 7= f(x)< f(x,) apa n f(x) cecival
yvnoiwg avgouca ato D, =R

ii. f(x)=—-4x-7, Agv UTTAPXEI KATTOIOG TTEPIOPIOHOG YIa TO X dpa D, =R
‘Eotw X, X, € D; =R pe X; <X, , TOTE EXOUE :
X, <X, = —4X, >—A4X, = —4X, —7>-4x, - 7= f(x;)> f(X,) dpa n f(x) eiva
yvnoiwg @Bivouca oto D, =R
(Fevika yvwpiCoupe OTI N ypagik TTapdoTtaon TG ouvdptnong f(x) =ax+ £ €ival gia
€uBcia. Na TN povoTovia TNG cuvAPTNONG AUTAG IOXUEI OTI :
e Av ¢ >0 n f(X)=ax+ g eival yvnoiwg avEouoca oto R
e Av <0 n f(xX)=ax+ £ €ival yvnoiwg gBivouca oto R
e Av =0 n f(X)=0x+f < f(x)=/p civai otabepr) 1o R)

iii. Mpémel: 1-x>20< x<1. Apa D; =(-»]]
‘EOTW X;,X, € D, =(-0,1], Y€

X <X, = =X > X, 1% >1-%X, = J1-x >1-%, = f(x)> f(X,)
apa n f eival yvnoiwg @Bivouca oto D, = (—»1].

iv. D, =(-o]1], Eotw X,,X, € D; =(-x1], ye

Em16,x<1

X <X, = X —1<X, —1===> (X, ~-1)% > (x,-1)* = (Otav uPwvw OTO TETPAYWVO
% -1<0,&
X, -1<0

apVNTIKOUG apiBpoug, aAAdlel n @opd TnNG aviowaong)

= (X -D*-1>(x,-1)*-1= f(x,)> f(x,) dpa n f ecivar yvnoiwg @Bivouca oo

D; =(-»]].

AZKHZEIZ A AYZH :

8. Na egetdoeTe WG TTPOG TN JOVOTOVia TIG TTAPAKATW CUVAPTHOEIG :

I. f(x)=6-2x
i f(x)=3+5x
i, f0)=2x"—1
iv.  f(x)=/6-2x+3
, 3 4
V. f(x)=x _;_ﬁ
vii  f)=vx=-2+x
vi.  f(x)=x}+2x+1

Viii. f(x)=4v3-+v3-x
9. Na €geTdoeTe WG TTPOG TN JOVOTOVIA TIG TTAPAKATW CUVAPTHOEIG :
i f()=>—6xt —X
X
i.  f(X)=x>-+3-2x
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i.  f(xX)=vx*+1
V.  f(x)=+v6-2x+3
v. f(x)= iz
X

vi.  f(x)=1-2x>-3x
vii.  f(x)=x®-+2-x+5x

10. Na egetdoete WG TTPOG TN PovoTovia Tn ouvaptnon  f(x) = x2—3x+l oTo dlIdoTNNA
X

A= (—oo,O)

11. Na Bpeite yia 1T0IEG TIUEG TOU A € R n ouvdpTnon :
I. f(x) = (224 —8)x +3 €ival yvnoiwg aufouoa.
il. f(x) =(6-31)x—25 eival yvnoiwg @Bivouoa.
i.  f(x)= (7 -3 2/1|)x -9 eival yvnoiwg augouaa.
iv. f(x)= (/12 —42+ 5)x +72 gival yvnoiwg adgouaa.
V. f(x)= (— 2% + 64— 9)x + 3 €ival yvnoiwg ¢livouoa.

12. Na Bpeite yia 101G TINEG TOU A€ R n ouvaptnon : f(x) = (/12 —2/1—15)x—2018 givai
yvnoiwg @Bivouca kai n ouvdptnon g(x)= (]2/1—]4—|/1+2|)x+ 2019 cival yvnoiwg
augouoa.

13.Na peAeTnBei wg TTpog TN povotovia n f(x) = OTO (—0,1)

Lt
(x-1*’

14. 'Eotw n ouvdaptnon f:R—->R n omoia eival yvnoiwg auvgouoa. Na &eifete 0TI n
ouvaptnon g(x) =2x+3f(x) eival yvnoiwg auouoa.

15. 'Eotw duo ouvaptioslg f,g:R—->R. Avn f egival yvnoiwg avgouoa , va PEAETAOETE
WG TTPOG TN MovoTovia T ouvaptnon g(x) = f(-2x+3).

16. Aivetal n ouvaptnon f(x) = ax? —Jx + & 6
X

i.  Na Bpeite 1o TEdiO OpICPOU TNG f .
i. Av n ypagikn TTapdoTtacn Tng f di€pxeTal amd 1o onueio A(4,—-33) va OeigeTe OTI
oa=-2.
iii. Na peAetTAoeTe TNV f WG TTPOG TN JovoTovia.
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MEGOOAOAOIIA 3 : MONOTONIA & EMNIAYZH EZIZQZEQN

Av pia ouvaptnon f gival yvnoiwg povotovn, 10Te n C, TEPVEI TOV AGOVA XX TO TTOAU pia

@opd. Autd onuaivel 0TI n efiowon f(x)=0, aAAd kai K&Be eficwon TNG POPPAG
f(X)=a pye a R, £xel 10 TTOAU i pila.

lNa va emAvooupe pia ggiowon n otroia dev AUVETAlI PE KATTOIO YVWOTH HEBODO

OOUAEUOUNE WG EEAG :

1) peTagépoupe OAOUG Toug 6poug aTo 1° péAog

2) Bttoupe 1o 1° péhog wg ouvdptnon f(x) omodte n e€iowaon £xel Tn popen f(x) =0 A
f(X)=a

3) Bpiokoupe pe dokiuéG pia pila (Tpowavnc) TnS e€iowong f(x)=0 R4 f(X) =«

4) amodeikvooupe 61l n f eival yvnoiwg povotovn, omdte n e€iowon f(x)=0 n
f(X) = a €xel 10 TTOAU pia piCa TTou €ival n TTPoPavG.

AYMENEZ2 AZKHZEIZ :

17. Na AuBei n e€iowon : V1I0—x =x%+2.

Adon : Exw : VI0-x-x3-2=0, éotw f(x)=~+10—x —x*—2. Mpémer 10— x>0 < x <10,
SnA. D, =(—»10]. Exw va Adow Tnv e€iowon V10— x —x* —2=0<« f(x) =0. Me Sokiuég
TTapaTNEW OTl yia X =1 éxw : v10-1-1°-2=0<3-3=0< f(1)=0. Apa n x=1 eiva
piCa (Trpogavng) Tng e¢iowong f(x) =0. Na va deigw OTI gival Kal Jovadikr), apKEi va dEiGw
omin f eival yvnoiwg povotovn.

EotTw X;,X, € D; =(—0,10], PE : X, <X, = =X, >-X,=10-%, >10-x, = \/10—x1 >\/10—x2
(1) Emiong: X, <X, DX <KX >X=>-X-2>-% -2 (2
MpooBétw kard péAn Tmig (1) kar (2) kar €xw : M—Xf—2>\/ﬂ—x§—2:
= f(x,)> f(x,). Apan f eivai yvnoiwg ¢bivouca o1o D, = (—0,10], Gpa n pia X =1 Tng
eCiowong f(x) =0 eival kai yovadIkn.

AXKHZEIZ A AYZH :

8
18. Na AuBsi n eiowon : 2v/x-1 :1+F

19. Aivetai n ouvaptnon f(x) =+/x-2 +%, bue a € R, TnG otoiag n ypa@ik TrapdoTacn

dIEpxeTal aTod 1o anueio M(6,1) .
i. Na Bpeite To Tredio opiIopoU TG f kal va deifeTe 611 @ = —6.
ii.  Na peAetnoete TNV f w¢ TTPOG TN YovoTovia.

ii.  NaAUoete TV e€icwon Vx—2 = 6 -1
X

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www . pitetragono.gr 39



AATEBPA B° AYKEIOY

20. Aivetal n ouvaptnon f(x) = % —3Vx-1.

Na peAeTAoeTe TNV f WG TTPOG TN JovoTovia.
Na AUoete Tnv e€iowon 8+ 2x° =3x*Vx -1

21. Aivetai n ouvaptnon f(x) = %— X, e ¢ € R, yia Tnv omroia 1oxvel f(@Q)+ f(4)=12.

Na Bpeite TO TTEdi0 OpIoPOU TNG f Kai va O¢gifete Tl @ =12,
Na peAeTAoeTe TNV f WG TTPOG TN JovoTovia.

. ] 12 12
Na AUoEeTE TNV €giowon |2x _]1 1 |x " 4| o

J2x-1+1- ]x+4+1.

MEOOAOAOIIA 4 : MONOTONIA & ENIAYZH ANIZQZHX -

AMOAEI=H ANIZOTHTQN

lMNa va emAUcouhEe pia aviowon n otroia dgv AUveTal Pe KATOIO yvwoTh HEBODO
OOUAEUOUNE WG EEAG :

1)
2)

3)
4)

5)

NMPOZOXH :

> Avn f eival yvnoiwg atouca 161e . a< B < f(a) < f(B) kKal a < B < f(a)< f(B)
> Avn f eival yvnoiwg @Bivouca 161€ : a< < f(a)> f(B) kKal a< < f(a)= f(B)

HETAPEPOUPE OAOUC TOUG OpoUG aTo 1° péAOG

B¢Toupe 10 1° péhog wg ouvdptnan f(x) omoTe N aviowan éxel T poper f(x) <0 n
f(x)>0

atrodeIkKvUoUpE 0TI N f gival yvnoiwg povotovn

Bpiokoupe pe dokIPES pIa pida (TTpo@avng) TG eciowons f(x)=0 i f(X) =a €101 N

aviowon yivetal f(x) <0< f(x) < f(p)

EKMETAAAEUOPOOTE TN JovoTovia TG f yia va AUoOuPE TNV aviowaon TToU TTPOEKUYE.

AYMENEZ AZKHZEIZ :

22. Na AuBsi n aviowon : x° +Jx < 2.
Auon : Exw : x* + Jx-2<0 N aviowon opifetal yia KaBe X € [0,+)

Eotw h(x) = x® +/x -2, pe A, =[0,+), éxw va Abow Tnv aviowon : h(x) <0 (1)
Mapatnpw 611 h(1) =0 dpan x=1 dpa n aviowon (1) yivetai : h(x) < h(2).
Apkei Twpa va Bpw Tn povoTovia Tng h :
‘EoTw X, X, € A, PE:
X, <X, =X <X (2
x1<x2:\/x»l<\/x>2:> \/x>1—2<\/x7—2 (3)
MpooBétw katd péAN TIG (2),(3) kai (4) kal Exw :
X2+ 4% —2<x¢ +./x, =2 = h(x) <h(x,)
Apan hT yiakdBe x e A, =[0,+x), omréTe h(x) < h(l) < x <1 dnA. x<[0,1).
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23. Aivetal n ouvdptnon f(x) =x®+3x, agou Bpeite TN povotovia NG, va AUCETE TNV
aviowon f(2x* —x+3) < f(3x+x?).

Auon : Exw : D, =R, EoTw Xx,X, €D, =R, heg X, <X, = X, < X5 (1)

Emiong : X <X, = 3%, <3X, (2)
MpocBiTw KaTa PEAN TIC (1) Ko (2) kan éxw @ X, +3X, < X3 +3x, = f(x) < f(x,). Apan f
gival  yvnoiwg avfouca. Omote  f(2x* —x+3) < f(3x+ x2)<f:T>2x2 —X+3<3X+x* =
x=1
x=3

X - 00 | 1] + 00
x? —4x+3 + - +

Apa eTreidf BéAw x° —4x+3 <0< xe(1,3).

x* —4x+3<0. Exw x2—4x+3:0<:><

24. Av n ouvaptnon f(x) = 2x+m gival yvnoiwg augouoa 10TE va AuBei n egiowon :
2(x? =3x+2)>/(3x=2)2 +1—-x* +1.
Auon :
2(x2 —3x+2)>\/(3x—2)2 +1-x 41 < 2x7 =X +4> /(3x—2)% +1-x* +1
e 2 X 41> Bx—4+4(3x =22 +1e 22 +4x 11> 2(3x=2) +(3x-2)’ +1 &

1
S (X)) > fBx-2)ox*>3x-2 x> =3x+2>0 < X e (—0,1) U (2,4+x).

25. Aivetal n ouvaptnon f pe 1edio opiopou 10 R, n otroia gival yvnaiwg povoeTovn Kai n
YPOQIKA TNG TTapacTacn diEpxeTal atrd Ta onueia A(-1,6) kai B(2,3).
i.  Na Bpeite 10 €ido¢ TNG povoToviag TG f .
i.  Na AUoete TV aviowon : f(f (x? —17) - 4)< 3.
Auon :

i. H C, diépxetal ammd 10 onueio A(-16), apa 1oxvel f(-1)=6 ka1 n C, diépxeTal
amé T1O0 onueio B(2,3), dpa ioxver f(2)=3. Av X, =-1 ka X,=2 T1o1¢
-1<2=>X,<X,.Emiong f(-1)=6< f(x)=6 ka1 f(2)=3< f(x,)=3.

‘Exoupe dnA. X, <X, e f(x)> f(X,), emopévwg n f armmokAgietal va gival yvnaoiwg

augouoa kal €1TeIdn eival yvnoiwg povoTtovn, Ba gival yvnoiwg @Bivouoa.
f(2)=3

il
i f(fC-17)-4)<3 & f(f(C-17)-4)< () F (K -17)-4>2 &
f(-1)=6 il

S f(X-17)>6 « f(X*-17)> f(-)ox’ -17<-1ox*-16<0 <= x e (-4,4).

26. Aivetal n ouvaptnon f pe medio opiopou 70 R, n oTroia gival yvnoiwg @Bivouca. Na
oTT0dEIgETE OTI yIa KABE o € R 1oxUel OT1 2 f(X)+ f(X+5)> f(x+3)+ f(x+7).
Auon :
MNa kébe x € R 1oxUEl OTI :
fl
e X<X+3=f(x)>f(x+3) (1)
i
e X+5<x+7<f(x+5)>f(x+7) (1)

MpooBétovTtag katd péAn TG (1) kan (2) éxoupe : F(X)+ F(x+5)> f(x+3)+ f(x+7).
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AZKHZEIZ A AYZH :

4
27. Aivetal n ouvaptnon : f(x) = ;—\/;

i.  Na peletnoere TNV f WG TTPOG TN JovoTovia.
2
X
ii. NaAUoete TNV aviowon : —=—X<4.

Jx

4
x2+1 x*+2x+5

ii.  Na AUogte TV aviowon : < X% +1-X> +2x+5.

28. Aivetal n ouvapton : f(x) =X + .
i.  Na peletnoere TNV f WG TTPOG TN JovoTovia.

i. Noa AUoete TNV aviowon : \/|x| +5 —\/3|x| +1<2x|-4.

29. Eotw n ouvdptnon f(x)=3x" +x.
i. Na &¢itete 61 n f eival yvnoiwg augouoa.
—x* +2x+4

i. NaAuBeinaviowon : (x* -3)° —2x+1)° < 3

30. Aivetal n ouvaptnon : f(x) =-2x>-3x+5.
i.  NapeAetnoete TNV f WG TTPOG TN JovoTovia.
ii. NaAUoete 1ig aviowoelg : a) f(x—4) < f(3x) B) fo|)> 0 y)f(x*=5)-f(3-2x)>0.

31. Av nouvaptnon f eival yvnoiwg auéouoca oto R, va AuBouv ol aviowaoEg :
i fQ2x+3)< f(4x-1)
i f(x*-2x)< f(x-2)

32. Mia ouvaptnon f:R — R €ival yvnoiwg povotovn Pe £(2008) < £(2004) .
i. Na BpeBei To €idog NG povoToviag Tn¢ f.
ii. NaAuBeinaviowon £ (5-3x)< f(x* +x).

33. Mia ouvaptnon f :R — R €ival yvnoiwg povotovn Pe (2007) < £(2000).
i.  Na BpeBei o €idog TNG povoTtoviag 1ng f .

i. NaAuBeinaviowon f(3x—2)> f(x°).

34. 'Eotw 611 n ypagiki TTapdoTtaon piag ouvaptnong f:R — R Té€uvel Tov agova y'y
o1o 2. Na AUoete Tnv aviowon f(x*-1)<2,
i.avn f eival yvnoiwg atéouoca oto R .
ii.avn f €ival yvnoiwg ¢Bivouoa oto R.

35.Eotw f:R — R pia ouvdptnon n otroia gival yvnoiwg augouoa. Na d¢ifete OTI:
i. f(x)+f(5x)<f(3x)+f(6x), yia kGBe x>0
ii. F(<)+F(x%)>f(x?)+(x%), yia KGO x€(0,1).

36. Avn f eival yvnoiwg @Bivouca 610 R, va Seifete 6T f(a® +1) < f(2a).
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37. 'Eotw n ouvaptnon f:R — R yvnoiwg povétovn, TNG OTT0iAg n ypaiki TTapdoTtaon
dIEpxeTal atro Ta onueia A(1,2) kai B(3,5)
i.  Na BpeBei To €idog TNG povoToviag Tng f .
ii. No AuBein aviowon : fo|—3)2 2

38. Aivetal yvnoiwg povotovn ocuvdptnon f:R — R, NG oTT0iag n ypa@ikr TapdoTaon
dIEpxeTal ato Ta onueia A(1,5) kai B(-2,7).

i.  Na BpeBei To €idog TNG povoToviag Tn¢ f.

i.  NaAuBei n aviowon f(f(x—4)-6)-5<0.

39. Aivetal n ouvaptnon : f(x) = 3x%° + 2x® +1.
i.  Na peletnoere TNV f WG TTPOG TN JovoTovia.
i.  NaAUoete Tnv aviowon : f(f(x))<6.
iii. Na atmodeicere om: f(13)— f(12) < f(14) - f(12).

F(x) = oax+ f
X+
diépxeTal ato Ta onueia M(-2,5) kar N(-4,3).
i.  Na Bpeite To TEdio opiopol TNG f .
ii. Naodcitete o a=2, p=-1.
iii.  Na Bpeite Ta onueia TOUNG TNG YPAPIKAS TTapdoTacng TNG f e Toug dgoveg.

40. Aivetal n ouvdpTtnon : ME a,f €R TNnNG otroiag N ypa@ikr TTapdoTaon

3
iv.  Na atmrodeigete 611 0 TUTTOG TG f Traipvel TN popery f(x) =2 e
+

V. Na peAetioete TNV f w¢ TpOG TN povoTovia oTo didoTnua A = (—1,+0).
vi. Na amodeicete om: f(3)-f(2)< f(4)- ().

2TOIXEIA OEQPIAZ : AKPOTATA ZYNAPTHZHZ (OPIZMOZ)

» Mia ouvdptnon f, uye 1edio opiopol éva ouUvoAo A, Aéue OTI TTapoucialel oTo
X, € A (0AIk@) péyioTo o6tav : f(X) < f(X,) yiakdbe x e A

» Mia ouvdptnon f, uye 1medio opiopou éva ouvoAo A, Aéue OTI TTapouoiddel oTo
X, € A (0AIKO) eAdyioTo 6tav : f(x) > f(X,) ylakdBe x € A
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MEOOAOAOTIIA 5 : AKPOTATA 2YNAPTHZEQN

levikd yia va ammodei¢w om n f mapouciadel Péyioto, TpooTTabouue va Bpouue éva
X, € A T€1010 WOTE : T (X) < f(X,), avrioToixa eAdyioto f(x)=> f(X,).

MNa va Bpw Ta aKPOTATA YIOG OUVAPTNONG, Eival XPrOIYES Ol TTAPAKATW dIAdIKATIEG :

> Akpotarta g ouvdptnong: f(X)=ax®+ X+, a#0
H vypagik Tapdotacn Tng f  €ivalr pia mTapafoArl PE Kopu@ry TO Onueio

L)
20" 4a
e Av >0 101 : (_@_ﬁ} kar f T [—£,+ooj Kal TTapouciadel eAGxIoTo
2a 2a
; SO
otoX, =—— 710 f(Xx,)=f|——|=—
° 2a (%) 2a 4o
e AV a<0 101E: 1 (_w’_zﬁ} kar f 4 |:—2£,+00j Kl TTaPOUCIAleEl HEYIOTO OTO
a (04
3 (4
X,=——-—— T0 f — | === |m=—
° 2 (%) 2a 4o
Av o >0 Av a <0

'S

S
Il

i K| =2, .
1 |
1 |
1
1 |
N B :
0 | [I L !
v 5 v v

» Av yvwpiCoupe Tn pgovoTovia PIag ouvaptnong o€ KAEIOTO dlIAoTNPA TOTE PTTOPOULE
va Bpoupe Ta akpdTaTa TNG TT.X
e av f T[a,f] 16T TTapoucidlel oTo a eAAxIOTO TO f(a) Kai oTo B péyioTo TO

f(5)

e av f {[a,f] 16T€ TTapoucidlel oTo a péyioTo To f(a) Kai 610 B EAGXIOTO TO

f(5)

» Kataokeudlw avioolodtnteg TNG HoPPAS f(X) > m A f(X)<M A m< f(X) <M Kai
Bpiokw TIG TINEG TOU X yIA TIG OTTOIEG 10XUEI TO =" AUvovTtag Tnv e€iowon : f(X)=m n
f(x)=M
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AYMENEZ AZKHZEIZ :

41. (Aoknon 3 oeA. 38 A" opadag axoAikou BiBAiou)
Na d¢igeTe Ol :
i. Houvdaptnon f(x) =x*—-6x+10 TTapoucidlel EAAXIOTO yIa X =3

ii. Houvaptnon f(x)=

> TTAPOUCIAleEl HEYIOTO VIO X =1
X“+1
Auon :
i. f(x)=x*—-6x+10 Aev UuTTApyel KATTOIOC TIEPIOPIOHAC Yia TO X dpa D, =R
Na va mapoucialel n  f(x) eANaxioto yia x=3, apkei va atmmodeifouue OTI
f(x)= f(3) yiakabe xe D, =R.Exw:
f(x)>f(3) < x> —6x+10>3*-6-3+10 < x> —6x+10>9-18+10 <
S x2-6x+10>21< < x? —6x+9><= (x—3)* >0 TOU I0XUEL.

il. f(x)=22—xl, mpétrel x* +1=0 ToU 10YUEl yia kGBe XxeR. Apa dev UTTAPXE!
X* +

KATTOIOG TTEPIOPIOHOG YIa TO X Apa D, =R
MNa va mapouaoialer n f(x) péyioto yia X =1, apkei va ammodeifoupe 6T f(x) < (1)
yia kGBe xe D; =R . Exw :

. 2% x2 +1>0
22X < 221 & ——<l<==>2Xx< X+l 0<X* -2x+1 <
Xx“+1 1°+1 X +1

& X?=2x+1>0< (x—1)* >0 Tou IoXUEl.

f(x)< f) =

42. Na BpeBouv (av uttédpxouv) Ta akpOTATA TWV TTAPAKATW CUVAPTHOEWV :
i f(x)=2x"+1
i.  f(x)=-2x"+1
iii. f(x)=(x-3)°-5
iv. f(X)=x*—-4x+7
v. f(X)=-x*+2x+3
vii  f(x)=5-4x-1

vi  f=-——0
2++4-X
vii. () =x*-2x+3
iX. f(x) =+/4-2x
X. f(x) =3-5x, xe[-2,5)
Auon :

i f(x)=2x"+1, civar A, =R.
MakdBe xeR, X' >0 2x' >0 2x* +1>1< f(X)>1 (1)
Aovoupe Tnv e€iowon f(X)=1<2x*+1=1<x=0,dnA. f(0)=1
apan (1) yivetar f(x)>1< f(x)> f(0).
Apan f 1apouciadel eAaxioTto oto x, =0 10 f(0) =1.
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i.  f(x)=-2x"+1, civai A, =R.
MakdBe xeR, x* >0 -2x* <0< -2x* +1<1 f(X) <1 (1)
Auvoupe TV e€iowon f(x)=1<2x"+1=1<x=0, 8nA. f(0)=1
apan (1) yivetan f(x)<l< f(x)< (0).
Apan f Tmapouciadel péyioto oto x, =0 10 f(0)=1.

i.  f(x)=(x-3)°-5, civar A, =R.
Mo kdBe xeR, (x-3)*>0< (x-3)°-5>-5< f(X)>-5 (1)
Auvoupe Tnv e€iowon f(x)=-5< (x-3)°-5=-5<x=3,8nA. f(3)=-5
apan (1) yivetar f(x)>-5< f(x)> f(3).
Apan f Tmapouaiadel eAaxioto oto x, =3 10 f(3)=-5.

iv. f(X)=x*—-4x+7,¢ivai A, =R.

Emeidn a=1>0 apan f Tapoucialel EAGXIOTO OTO X, = o =T, T 2
[0

10 f(X,)=f(2)=3, dpa yia k4Be xR 1ox0er 61 f(x)> f(2) < f(x)>3.
Emiongn f eival yvnoiwg @Bivouoca 010 (—0,2] Kal yvnoiwg auéouoa oTo [2,+©) .

v. f(X)=-x"+2x+3,¢eivai A, =R.

20 2-(-1)

10 f(X,)=1(1)=4, dpa yia kB xeR 1oxte16m f(x)< f(1) < f(x)<4.
Emiongn f cival yvnoiwg augouoa o010 (—0,1] Kal yvnoiwg @Bivouca oTo [1,+x).

Emeidn o =-1<0 apan f mapoucidlel yéyioto 010 X, = —

vii  f(x)=5-4x-1, evar A, =R. ‘Exouue yia K4e xeR  éxoupe
Xx-1>20& 4x-1<0=5-4x-1<5< f(x)<5 (1)
Aovoupe T e€iowon f(X)=5<5-4x-1=5< —4x-1=0<x=1, dn\. f(1)=5
apa n (1) yivetar f(x)<5< f(x)< (). Apa n f Tapouciadel pé€yioto oTo x, =1
10 f(1)=5.

Vii. f(x)=- TIPETTE

10
2+V4-x'

e 4— x>0 x<4
e 2+~4—x %0, ou 1ox0el 4pa,

givai A =(-4]. ‘Exoupe yia KA0O¢ X € (—0,4] EXOUME
1 1 10 10
Va—x2002+J4—x22— 7 <- o-— > T o f(x)2-5 (1
2+\4-x 2 2+4-x 2 @
10
AOvoupe Tnv e€iowon f(X)=-beo-———F——=-52+V4-x=2<Xx=4, dnA.
pe mv egiowon f(x) T n

f(4)=-5 dpan (1) yivetar f(x)>-5< f(x)> f(4). Apan f TTapoucidlel EAGXIOTO
oT0 X, =4 10 f(4)=-5.
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viii. — f(x)=x*-2x+3, eivar A, =R.
MaparnpoUpe ol : f()=x"-2x+3c f(X)=x" -2 +1+2 <
o f(x)= |x|2 —2x|+1+2 < f(x) = (jx|—1)2 +2. 'Exouhe vyia kdBe xeR €éxoupe
(x-1f>0e (x-1f +222= f()22 ()
NAOvoupe Tnv e€iowon f(X)=2< ([x| ~1f+2=2¢c Qx| ~1f =0 X =1lex=41,
onA. 1(1) =2 kai f(-1) =2 apan (1) yivetai :

f(x)22<:>(f(x)2 f@) xar f(x)> f(—l)).
Apan f tmapouoiddel eAdxioTo oTo X, =—1 Kal 010 x, =110 f(-1)=f(1)=2.

ix. f(x)=v4-2x,cival A, =(-0,2].
Me “xtioigo™ deixvw 6Tl f 4 (-0,2] dpan f Tapoucialel :
e €AGXIOTO OTO X, =2 T0 f(2)=~/4-2-2=0 dnA. yia KEBE X € (-0,2] 10XVEl OTI
f(xX)>f(0)<= f(x)>0.H f dev mapouciddel yEyIoToO.

X. f(x) =3-5x, €ival A, =[-2,5).

Me “ytioigo” deixvw 6Tl f 4 [-2,5) apan f TTapouoiadel :
e MéyioTo 010 X, =2 T0 f(-2)=3-5-(-2) =13 dnA. yia K&Be x €[-2,5) 10xUEl OTI
f(X)< f(-2) <= f(x)<13.H f dev TapoucIAlel EAAXIOTO.

EPOTHZEIZ KATANOHZHZ :

43. Na XapOoKTNPIoETE TIG TTAPAKATW TTPOTACEIS HE ZwOoTd | AGBOG.
‘Eotw pia ouvaptnon f:A—>R.

i. Av yia KGBe XeA, 1oxuel f(X)=f(Xp), T0TE N f TTAPOUCIALEl UEYIOTO OTO Xp.
ii. Av A = (a, B),X0€A, n f gival yv. Bivouca oT1o (a ,Xp], Kal yv. augouoa oTo [Xo ,B),
167E N f £x€1 EAGyIoTN TIPA TO f(X0).
ii. Av A = [a, B] kai n f gival yv. @Bivouoa, 161e n f €xel péyioTo 1O f(a) KAl EAAXIOTO
10 f(B).
iv. Av f(A)=[K, A), T6TE N pé€yioTtn TIPA TG f €ival To K.
v. Av A:(a,+oo) Kal n f gival yv. yovoTovn, 101€ N f £x€1 OAIKO aKpOTATO.

AZKHZEIZ A AY2H :

44. Na O¢ci¢ete OTI n ouvaptnon f(x):x+£, pue Tmedio opiopou A, =(0,+x),
X

TTapouaiadel EAAXIOTO OTO X, = 2.

2X . . .
1 TTOPOUOCIAdel PEYIOTO YIa X, =1 Kal EAAXIOTO

45. Na deigete o1 n ouvaptnon f(x)=—;
X+

yia X, =-1.

46. Na dei€ete 611 n ouvaptnon f (x) =3—|x—2| Tapoucidder péyioTo aTo X, = 2.
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47. Na dgigete o n ouvaptnon f(x) =x* —2x*+2 Toapoucialsl eAdxioto oto X, =1.
Moio givai To eAdxioTo TNG T ;

48. Na d¢icete 611 n ouvaptnon f(x) = x°® —2x® +3 mapouaialel eAdxIoTo 010 X, =1. Molo
eival To eAdyioto TG f

49. Na atodeigete 611 n ouvdaptnon f(x) = EXEl EAaxIoTN TIPA -1 Kai péyiotn 1.

x* +4

50. Na Bpeite Ta AKPOTATA TWV CUVOPTHOEWV :

i.  f(x)=x"+5

i f)=3x-1-2

i, f(x)=2-3)x—1]

iv. f(x)=5-(x+2)*
4

V. f(X):7—W

Vi. f(x) =46—-2x —3x
Vil. f(X)=+7T—X—-/X+2
viii.  f(x)=-x*+4x/-1

ix. f(X)=x-6Jx+12

51. Na Bpeite T dIOCTAUATA HOVOTOVIAG KAl TA AKPOTATA TWV CUVOPTACEWV :
i f(X)=2x" —4x+7

i.  f(x)=-3x*+18x-5

i.  f(x)=x*+6x

iv.  f(X)=-x"+2x

52. Na Bpeite :

2
. 1
i.  TO eAdxioTo TnG ouvdpTtnong f(Xx) = # pe Tedio opiopol A = (0,4x).

2

ii. 1O WéyioTo TNG ouvdpTnong g(Xx) = XTM ue medio opiopou A = (-,0).
(Y1ode1én : XprioIUEG €ival Ol avICWOEIG

1 . .
e a+—22vyia a>0, e T0 «=» va IoxUel yévo yia o =1
a

1 . .
e a+—=<-2vyiaa<0, e TO «=» va 1oxUel yévo yia o =-1)
a

53. Aivetal n ouvaptnon f(x) =+/4-x?
i. Na Bpeite To T€dio opiopou TnG f .
ii. Na e€etaoete Tnv f wg TpO¢g TN povoTovia.
iii. Na Bpeite Ta oAik& akpéTaTa NG f .
iv. Na kavete Tn ypa@ikf rapdotaon 1ng f .
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6
VX +4

54. Aivovtai ol cuvaptAoelg : f(X) =vx*+1+4 kai g(x) =

i.  Na Bpeite To eAdxioto TG f .
ii.  Na Bpeite TO PéyIoTO TNG 7 .
iii.  Na atmrodeigete OT1 yia oTToI00ATTIOTE @, f € R 10XUel OT1 @ 7f () —5g(L) > 20

55. lNa tn ouvdptnon f Tou TTapaK&TwW OXAUATOG, Va PPEITE :

i.  Ta akpoTaTta
ii. Ta dlACTAPATA POVOTOVIOG
iii. TG AUo¢€Ig TNG aviowong f(x)>0
iv.  TIGg AUoeig Tng e€icowong f(x)=0
v. TtvTun f(0)
vi.  Na ouykpiBouv oi apiBuoi f (3) kai f(x7)

56. 210 TTAPAKATW OXNAKA QaiveETAl N ypAPIK TTapAdoTacn TG cuvaptnong f

4
Bio:4)

A

10

i. va Bpeite TO TTEdIO OPICKOU TNG f .
ii. va Bpeite To oUVOAO TIHWV TNG f .

iii. va Bpeite TNV €€iowon Tng euBeiag TTou dIEpxeTal aTTo Ta onueia B kai I.
iv. va Bpeite yia Tola TIWA Tou X N f TTaipvel TV eAGXIOTN TIUA TNG.

V. va AUoeTe ypa@ikd Tnv e€icwon f(x)=2.

Vi. va peAetioete TNV T WG TTPOG TN JovoTovia.
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2TOIXEIA OEQPIAZ : APTIA - NEPITTH ZYNAPTHZH

» Mia ouvdapTtnon f , ue medio opiopou éva auvolo A, Ba Aéyetal dpTia, OTav yia KAOe
Xxe Aloyvel : —xeA kar f(=x)=f(x). H ypagikq mapdctacn piag dapTiag
ouvapTnong £xel ASova CUPPETPIAg Tov agova y'y.

» Mia ouvaptnon f, pe 1Tedio opiopou éva ocuvolo A, Ba Afyetal TTePITTR, OTAV YIA
Kabe X € Aloxuel : —Xxe A kal f(—x)=—1(x).H ypagiki Tapdotacn Yiag TEPITTAG
ouvdapTNONG £XElI KEVTPO CUMMETPIAC TNV apxn Twv agdvwy.

MNa va gival yia ouva@ptnon f dptia f mepITtA, TTPETTEl TO TTEDIO OPICUOU TNG Va gival
OUVOAO CUMUETPIKO wg TTPOG To 0, dnA. va 1oxUel X,—X € A yIa KABe X € A..

AYMENEZ2 AZKHZEIZ :

57. (Aoknon 4 oeA. 38 A" opadag oxoAikou BiBAiou)
Na Bpeite TTOIEC ATTO TIC TTAPAKATW CUVAPTHOEIS Eival APTIEG KAl TTOIEG Eival TTEPITTEG.
i f,(0) =3x%+5x* ii. f,(x)=3x|+1 iii. f;(x)=|x+1

2
X i £ (=2

iv. f,(x)=x>-3x°> v. f.(x)=
<) 5(%) 1+ X x2 +1

Auon :
i. Dy =R, yakdbe xe D, eivaikal —xe D, . Emiong:

f,(—x) =3(—x)* +5(-x)* =3x* +5x* = f,(x) yiakabe xe D, .Apan f eivai dpria.

i. D, =R,yakdbe xe D eivaikal —xeD, . Emiong:

f,(—x) =3—-X/+1=3Jx|+1= f,(X) yiakdBe xe D, .Apan f eival dpa.

ji. D, =R, ylakabe xe D, eivaikal —x e D, . Emiong:
f(—x) =|-x+1 =|-(x-1|=|x -1 dev Byaivel ovte f(x) ovte — f(X).Apan f
O¢ev gival ouTe APTIA OUTE TTEPITTH.

iv. D, =R,yiakdbe xe D, eivaikal —xe D, . Emiong:
f,(=Xx) = (%)% =3(-x)° =—x* +3x° = —(x* =3x°) =—f,(X) yia kGBe x e D, . Apa n
f eival repITTh.

v. Mpémer1+X# 0 X#-1 dpa D, =R—{-1}, yia kGBe x e D, Bev eivai kal —x e D,
kKoBwg av x=1e D, , 10 x=-1¢ D . Apa n f Oev eivalr oUTe ApTia OUTE TTEPITTA
Kabwg 1o 1Tedio opIouoU TNG Oev €ival CUPUETPIKO we TTpog 1o 0.

vi. Mpémer x> +1#0 Trou 1ox0el yia KGO X € R, dpa D, =R, yia ke x e D, civai kai

) 2(—x) —2X 2X , .
—xeD, . Emionc : f.(—x)= = =— =—f_.(X). Apa f eivai
€ fe rl§ 6( ) (—X)Z +1 X2 +1 XZ +1 6( ) p r]

TTEPITTH.
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EPOTHZEIZ KATANOHZHZ :

58. Na CUPTTANPWOETE TA TTAPAKATW KEVA, WOTE VA TTPOKUWOUV aAnBEig TTPOTACEIG.
‘Eotw pia ouvaptnon f:A—>R
I. Av n f givai apTia, TOTE yia KABE XEA, €ival f(-X)=.......cooiiiiiiiint.
ii. Av n f eival TTepITTr, TOTE yIa KABE XEA, €ival f(-X)=.......cooviininnn...
iii. Av n f eivan mepittA kai O€A, 101 f(0)=...........
iv. Av n f gival apmia, TOTE N Ci EXEl vevvvnvinininnnnn. OUMMETPIOAG ..envnenne.
V. Av n f gival TepITTA, TOTE N CréXEl vvnvnnnnnnn.... OUMMETPIOG «.veneennnn.

59. Na xapaKTNEIoETE TIC TTAPAKATW TTPOTACEIS e ZwoTo | AdBOG.
i. Av pia ouvaptnon f: A — R egival epitth, 161€ f(X)+f(-X)=0, yIa KGBe XEA.
ii. Av yia pia ouvaptnon f: R—R 1oxuel, f(x)-f(-x)=0, yia kaBe xeR, 161€ n f €ivai
aptia.
iii. Av n ypa@ikn TrapdoTtaon piag ouvaptnong f €xer d¢ova ouppeTpiag Tov y'y, TOTE
gival TTePITTA.
iv. Av pia ouvdaptnon f gival yvnoiwg augouoa, 161e n f dev gival dptia.

60. Na xapakTnpioETE TIG TTAPOAKATW TTPOTACEIG e ZwWOoTO 1 AdBOG.
i. Houvaptnon f:(-1,1] »> R pe f(x)=x* eivar dpTia.
ii. H ouvaptnon f(x) = x* eival TTepITTA.
iii. Av gia ouvaptnon f :(«, ) > R cival repitt), 161 a+B=0
iv. H ypa@Iiki TTapdoTacn 1ng ouvaptnong f(x)=|x| €xel KEvTpo oUuppETPIag TNV apxn
TWV agovwv.

AZKHZEIZ A AYZH :

61. Na Bpeite TTOIEC ATTO TIC TTAPAKATW CUVAPTACEIS €ival APTIEG KAl TTOIEC TTEPITTEG.

Y ’ X [~ v
(l) ? ﬁ) y T ¢ = 0) YA C b
\‘ 4 7= \ I /
\ I \ =2 /
- 1’_/’\\3 X 72 i 1o |
=2 \\\.,/:‘j. 1O 2\ = /‘ \. T 4 : (') \\ / ;\
' s e \ | V
62. Na BpeiTe TTOIEG ATTO TIG TTAPAKATW OUVAPTACEIG €ival APTIEG KAI TTOIEG TTEPITTEG.
i f(x)=2x"-3x*+5 ji. f(x)=2x>-5%x>-2x
i, f(x) = 2x—1]—|2x+1] v, f(X)=—
X i
. . V1-x* +3 . , .
63. Aivetal n ouvdptnon f(x)=———. Na Bpeite T0 TEdIO OpIoPoU TG f Kal OTN
X

ouvéxela va deitete 611 N Cr £xel kKEVTPo ouppeTpiag To O(0,0).

64. Na d¢giete OTI O TTAPAKATW CUVOPTHOEIG BEV Eival APTIEG OUTE TTEPITTEG.

i. f:(=3,4)—>R pe f(x)=x i. f(x)= 2

X i, ()= X% +x
x+1
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65. Aivetal n epIttA ouvapTtnon : f(X) = ax® + (a — 2)x* + (a —1)x.
I.  Nadeigete M1  =0.
ii.  Na peAetioete TNV f WG TTPOG TN PovoTovia.
iii.  NaAuoete Tnv aviowon : f(x) <3.
iv.  Na Bpeite Ta x,1 € R, woTe Ta onueia A(—«,4) kal B(x, 36 —31) va avikouv 0Tn
ypa@Iki Tapdotaon g f .

67. Aivetal n ouvaptnon f(x) = x? +i2.
X

i.  Na Bpeite To edio opiopou TG f .
ii. Naegerdoete avn T eival dpmia n TeEPITTH.
iii. Nadeigete 011N T £x€l eAdyIOTO OTO X, =1.

3

68. H ypagikr) TTapdortaon Tng ouvapTnong f(X)=xX2;3X
+

alX
M(-1,-2).
i.  Na deigete 6T @ = —2 Kai va Bpeite TO TTEdiO OplIoPoU TNG f .
ii. Naegeraoete avn f eival dpmia n TeEPITTA.
f (999) «
f (-999)

OIEpXETAl ATTO TO OnuEio

ii. Na AUoete TNV aviowon : x* <

66. 'Eotw f:R —> R pia ocuvdprtnon yia tnv otroia 1oxuel f(x+y)=f(xX)+ f(y), yia
Kabe x,yeR.
i. Na Bpeite Tnv iy (0) ii. Na d¢gigete omin f eival repitth.
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2.2 KATAKOPY®H - OPIZONTIA METATOINIZH
KAMIMYAHZ

2TOIXEIA OEQPIAZ : KATAKOPY®H METATOIIZH

» H ypagiki tapdotaocn tng ouvdptnong f, pe f(X)=¢(x)+c, é6mou c>0,
TIPOKUTITEI ATTO IO KATOKOPUEPN PETATOTTION TNG YPAPIKAG TTAPAOTACONG TNG @ KATA C
MOVADEG TTPOG TA TTAVW.

» H ypagiki mapdotaon tng ouvaptnong f, pe f(X)=¢(x)—c, o6mou c>0,
TIPOKUTITEI ATTO IO KATOKOPU®N PETATOTTION TNG YPOPIKAG TTAPACTAONS TNG @ KATA C
MOVADJEG TTPOG TA KATW.

AYMENEZ2 AZKHZEIZ :

1. (Aoknon 1 ogA. 45 A" opdadag oxoAikou BiBAiou)
270 idI0 CUCTNUA CUVTETAYUEVWY VA TTAPACTACETE YPOAPIKA TIGC CUVAPTAOEIG :

$(x) =X, f(x)=|x+2, g(x) =|x|-2

Auon :
O1 ypa@IKES TTAPACTACEIS TWV TPIWV CUVAPTACEWYV QaivovTal OTO TTAPOKATW OXNHA.
ToviCouue 611 : n ypagiki TmapdoTacn TnG ouvapTtnong f(x) :|x|+2 TTPOKUTITEI AV
METATOTTIOOUME, OAQ TA ONWEIO TNG YPAPIKAG TTAPACTAONG TG ouvapTNong @(X) = |x|
Katd 2 povadeg Tpo¢ Ta TAvw. Evwy n ypa@ikry TTapdoTtacn Tng ouvaptnong
g(x) = |x| — 2 TTPOKUTITEI AV UETATOTTIOOUME, OAA Ta OnUEia TNG YPAPIKNAG TTAPAOTACNG

NG ouvapmong ¢(x) =|x|, Katd 2 povadeg TTPOG Ta KATW.

Fix)= |x|— 2
50 =
G 5 ()= |2
2
I,
0
-2
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2TOIXEIA OEQPIAZ : OPIZONTIA METATONIZH

» H ypagiki mapdotaon tng ouvdaptnong f, pe f(xX)=¢(x—-c), o6mou c>0,

TIPOKUTITEl ATTO M1 OPICOVTIO PETATOTTION TNG YPAQIKAG TTAPACTOONG TNG @ KATA C
MOVAdEG TTPOG Ta OECIA.

» H ypagiki mapdotaon tng ouvdaptnong f, pe f(xX)=¢(x+c), o6mou c>0,

TIPOKUTITElI OTTO MIa OpIfOVTIa PETATOTTION TNG YPOQIKAG TTapdoTaong TG ¢ Katd C
MOVAdES TTPOG T apPIOTEPQ.

AYMENEZ2 AZKHZEIZ :

2. (Aoknon 2 ogA. 45 A" ouadag oxoAikou BiBAiou)
270 i010 CUCTANO CUVTETAYMEVWY VA TTAPOACTACETE YPOPIKA TIG OUVAPTAOEIG :
#(x) =|x|, h(x) =|x+2, q(x) =[x-2|

Auon :
O1 Ypa@IKES TTAPACTACEIG TWV TPIWV CUVOPTACEWY QAivovTal OTO TTAPAKATW OXAMA.
ToviCoupe OT1 : n ypa@ikn TmapdoTacn Tng ouvdptnong h(x) :|x+2| TTPOKUTITEl av
METATOTTIOOUME, OAQ TA ONMEIa TNG YPAPIKAS TTAPACTACONS TNG cuvAPTNONG @#(X) = |x|
KaTa 2 povadeg Tpog T1a aplotepd. Evw n ypa@ikny Tapdotacn Tng ouvapTtnong
q(x) = |x - 2| TTPOKUTITEI QV PETATOTTICOUME, OAQ TA ONWEIa TNG YPAPIKAG TTAPAcTACONS

NG ouvapTNong ¢(x) = |X|, kard 2 povadeg TPog Ta SegIA.

hix) = |x + 2|
flx)= |1|
gix) = |:r - ll

2 2

< —=

4
L
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2TOIXEIA OEQPIAZ : 2YNAIAZMOZ METATONIZEQN

> Av éxw f(X)=¢(X—cC)+x, deTaTomiCw Tn YpPOQIKn TapdoTtaon TnG @ Katd C
MOVAdES TTPOG Ta BEEIA KAl K HOVADES TTAVW

> Av é&xw f(X)=¢(Xx—c)—x, peTATOTII(W TN YPOQIK TTOPACTACN TNG ¢ KOTA C
MOVADEG TTPOG Ta OECIA KAl K HOVADES KATW

> Av éxw f(X)=¢(X+cC)+x, peTatomilw Tn ypa@IKy TTapdoTacn TG ¢ KoTé C
MOVADEG TTPOG TA APICTEPA KAl K JOVADES TTAVW

> Av éxw f(X)=¢(x+c)—x, petatommilw Tn ypa@iki TTapdotaon TnG @ Katd C
MOVAdES TTPOG T APIOTEPA Kal K JOVADES KATW

AYMENE2 AZKHZEIZ :

3. (Aoknon 3 ogA. 45 A" ouadag oxoAikou BiAiou)
270 id10 CUCTANO CUVTETAYMEVWYV VA TTAPOCTACETE YPOPIKA TIG CUVAPTAOEIG :
#(x) =|x|, F(x)=|x+2/+1, G(x)=[x-2-1

Auon :

O1 Ypa@IKES TTAPACTACEIG TWV TPIWV CUVOPTHACEWY QAivovTal OTO TTAPAKATW OXAMA.
ToviCoupe 611 : n ypagiki TapdoTtacn tng ouvaptnong F(x) :|x+2|+1 TTPOKUTITEI
av METATOTTIOOUME, OAQ TA ONUEId TG YPOAYIKAG TTapAoTaonS TG ouvapTnong
d(X) :|x|, KATA 2 Povadeg TTPOG Ta ApIoTEPA Kal 1 povada TTpog Ta Tavw. Evw n
YpPa@IkA TTapdoTtacn TnG ouvdaptnong G(x) = |x—2|—1 TIPOKUTITEl AV PETATOTTIOOUWE,
OAa Ta onueia TNG YPAPIKNG TTAPACTAONG TG ouvapTNoNng @(X) = |x| KATA 2 JovAdES
TTPOG Ta BECIA Kal 1 povada TTPog Ta KATW.

Fix})= |x— El— 1
#x) = [x|
G(:r}=|x—2|—1
¢+ 1
1 SN o
2 Pl
-1
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AZKHZEIZ A AYZH :

4. 270 id10 OUOTNUO CUVTETAYUEVWY VA TTAPACTACETE YPAPIKA TIGC CUVAPTAOEIG:
f(<)=[x| 9(x)=x|+3 h(x)=|x|-3

5. 210 id10 CUOTNPA CUVTETAYHEVWY VA TTAPACTACETE YPAPIKA TIG CUVAPTACEIG:
f()=Ix| 9(x)=[x-2| h(x)=[x+3]

6. 270 id10 CUCTNUA CUVTETAYMEVWY VA TTAPACTACETE YPAPIKA TIG CUVAPTACEIG:
P(x)=[x| f(x)=Ix-2|+1 g(})=|x+3|-2

7. 270 id10 OUOCTNUA CUVTETAYHEVWYV VA TTAPACTHOETE YPAPIKA TIC CUVOPTAOEIG:
f(X)=|x| g(x)=[x-1|+2 h(x)=|x+3|-4 @(X)= -|x-1]+3

8. Na Bpeite TTOIEG PETAPOPES £XOUV Yivel 0T ouvapTtnon f woTe va TTPOKUYEI N CuUvApPTNON
g OTIG TTAPAKATW TTEPITITWOEIG :
LgxX)=f(x-D+2 . gxX)=Ff(x+2)+3 iii. g(x)=f(x+3)-5

9. Aivetal n ouvaptnon f(x) = x* +4x. Na Bpeite Tov TUTIO TS CUVAPTNONS g TNS OTToIaC
N YPAQIK TTAPACTACN TIPOKUTITEI ATTO OUO OIAQOPETIKEG METATOTTIOEIC TNG YPAPIKAG
Tapdotaong TnG f -

i. Katd 2 povadeg 1pog Ta OegId Kal 3 Hovadeg TTPOG Ta TTAVW
ii. KOTA 4 povAadeg TTPOoG Ta BECIA KAl 2 JOVADEG TTPOG TA KATW
iii. Kar& 3 yovadeg TTPOG Ta ApPIOTEPA Kal 1 yovada TTPog Ta TTAVW
V. KaTd 1 povada TTPOog Ta apIoTEPA Kal 5 povada TTpog Ta KATW

x+2/-1  xe[-4,-1)

10. Aivetai n ouvdaptnon : f(x)={x*-1 xe[-1,2]
6 X € (2,+x)
X

i. Na oxedidoete Tn ypa@ikr rapaotacn g f .
ii. Na ypdyete Ta dlaoTtiuara govotoviag Tng f .
iii. Na Bpeite Ta akpoTata TG f .

11. 210 id10 cUoTNUa afdvwyV va TTAPACTACETE YPAPIKA TIGC CUVAPTAOCEIG:
f(x)=|x|-1 ka1 g(X)=1-|X| Kal OTn CUVEXEIA va UTTOAOYIOETE TO EPRABOV TOU XwpPiou TTou
mrepikAgieTal atrd Tig Cs kai Cy.

12. i. Na Auoete TV e€icwon |X-2|=|x+1|
ii. 2170 id10 oUOTNUA AZOVWY VA XOPAELETE TIG YPAPIKEG TTOPACTACEIC TWV CUVOPTHOEWV:
f(X)=|x-2| ka1 g(X)=|x+1|
iii. Na AUoete ypa@ik@ Tnv aviowon |x-2|<|x+1| kai va emBePaiwoete aAyeBpikd Ta
TTPONYOUNEVA CUPTTEPACHATA.

13. Aivetal n ouvaptnon ¢(x) =3x*—4x+5. Na Bpeite Tov TUTTO TNG ouvaptnong f, Tng
OTTI0IOG N YPAPIKA TTAPACTACT) TIPOKUTITEI ATIO dUO JIADOXIKEG METATOTTIOEIG TNG Cy -
I. KOT& 2 HOVADEG TTPOG T APIOTEPQ,
iil. KOaTé 3 povAdES TTPOG TA KATW),
iii. d1adoxIkd katd 1 yovada TPog Ta degid Kal 3 ovAdeG TTPOG Ta TTAVW,
iv. O1000XIKA KATA 3 JOVADES TTPOG T APIOTEPA Kal 7 HOVADEG TTPOG TA KATW.
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OEMATA THX TPAMNEZAZ IMA TO 2° KEQAAAIO

2.1 MONOTONIA — AKPOTATA - 2YMMETPIEZ

OEMA 20

OEMA 1 14971

Aivovtal Ta onueia A(1,1), B(3,3).

o) Na aiImloAoyACETE TTOIEG ATTO TIG ETTOUEVEG 1810TNTEG Ba PTTOPOUCE Kal TToleg O Ba
MTTOpoUCE va €xel pia ocuvdptnon f, mou opietal o€ OAOUG TOUG TTPAYMATIKOUG
apIBuoUGg Kal TNG oTToiag n ypagikn TTapdoTtacn diEpxeTal amd Ta A kai B.

i) €ival oTaBepr) ouvapTnon i) €ival yvnoiwg @Bivouca ouvapTtnon
(Movadeg 12)

B) Na CUPTTANPWOETE TNV TTAPOKATW YPAPIKN TTapdoTtacn uiag cuvdptnon f, n otoia

dIEpXETal atro Ta A, B kai gival TTepITTr. (Movadeg 13)

B

OEMA 2 14976
AivovTal Ta TTapakdTw oxhuarta

1 4
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a) Na aIiTioAoynoeTe TTOIEG ATTO TIG YPAQPIKEG TTapaoTdocelg Cq,C,,C3,Cy4 avatrapioTouv

APTIEG 1) TTEPITTEG CUVAPTAOEIG, TTOIEG OXI KAl yiaTi. Aivetal 0TI TOUAGYIOTOV pIa gival
ApTIa KOl TOUAGXIOTOV [IA €ival TTEPITTH. (Movadeg 12)
B) Na mg ouvaptioeig C,,Cs va Bpeite TNV TETAYPEVN TOU onueiou Toug B(-2,K),
AITIOAOYWVTAG TNV TINR Tou Bpnkate amd tnv 1010TNTA CUPUETPIag KaBepiag
ouvapTnong. (Movadeg 13)

OEMA 3 15017

Mia ouvdpTtnon f pe 1medio opiopou 10 dladoTnua (a,3) €ival ApTia Kal N ypa@Iky NG
TTapdoTaon SIEPXETAI ATTO TO ONuEio (2,2).

o) Na Bpeite TNV TIUN ToU a. (Movadeg 7)
B) Na Bpeite 10 f(-2). (Movadeg 8)
Y) 2710 TTapakdtw oxniua divetal n ypa@ikn mapdotaon tng ouvaptnong f oto didotnua

[0,3). Na oxediaoeTe Tn ypaikh TTapdoTtacn TnG f oTo edio opiopou TNG.
(Movadeg 10)

OEMA 4 15018

Mia ocuvaptnon f pe medio opiouou 10 dilACTNUG (a,6) €ival TTEPITTA KAl N yPAPIKA TNG
TTapdoTaon SIEPXETAI ATTO TO Onueio (4,2).

a) Na Bpeite TNV TIPN TOU Q. (Movadeg 7)
B) Na Bpeite 10 f(-4). (Movadeg 8)
Y) 270 TTapakdtw oxniua divetal n ypa@ikni mapdotaon tng ouvaptnong f oto didotnua

[0,6). Na oxedidoeTe Tn ypaikh TTapdoTtacn TnG f oTo medio oplopou TNG.
(Movadeg 10)
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AAFEBPA B’ AYKEIOY
OEMA 5 15019
Aivetar pia ouvdptnon f yia tnv omoia 1oxvuel 611 f(-1) =2 kai f(1) =0. Na aimioAoyrioete

(aAyeBpIKa 1 YPOPIKA)

o) yiati n ouvaptnon f dev gival dpTia. (Movadeg 8)
B) yiati n ouvapTtnon f dev gival TTEPITTA. (Movadeg 8)
Y) viaTti n ouvdptnon f dev eival yvnoiwg atfouaa. (Movadeg 9)

OEMA 6 15024

H ypagik tmrapdotacn uiag ouvdaptnong f pe medio opiopou 10 [—4,4] @aivetar oTO

TTAPOKATW OXNHA.

o) Na aimioAoyAoeTe yiaTi n cuvapTtnon gival apTia. (Movadeg 8)

B) Na Bpeite Ta dlaoTAPATA povoToviag Tng f. (Movadeg 8)

Y) Na Bpeite TV eAdxiotn Tiun 1nG f KaBwWg Kai yia TTOIEG TIMESG TOU X TIG TTAPOUCIALE!.
(Movadeg 9)
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OEMA 7 15112

210 OITTAavO  oxnua Oivetal n  YPOQIKN ¥

TTapdoTacn Miag ouvaptnong f pe Tmedio

opiouou 10 (-2,2).

o) Na egetdoete av n f eival apria R
TEPITTA KAl  va  QITIOAOYNOETE  ThV i
aTTavTnon oag.

(Movadeg 7) . T ! 3
B) Na ypdyete Ta dIOCTAPATA OTA OTTOIQ N
f eival yvnoiwg augouoa. -
(Movadeg 8)
Y) Na Bpeite TN pé€yioTn Kal TNV €AGxXIoTn -2
Tyl NG f KoBwg kal TIG BEoEIg TwvV
QKPOTATWY AUTWV. »
(Movadeg 10)
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AATEBPA B’ AYKEIOY
©EMA 8 15114
Aivetal pia ouvéaptnon f yvnoiwg auouoca oT1o IR pe ouvoAo Tiywv 10 IR TNG oTTOIaG N

ypa@Ikni TTapdoTtaon diEpxeTal atrd 1o onueio A(1,2).
o) Oa ptmopouoe n ypa@ikh TTapdotacn TnG f va diépxeTal kal atrd 1o onueio B(2,9); Na

QITIOAOYACETE TNV ATTAVTNON 0AG. (Movadeg 13)
B) Mola atmd TIG TTAPAKATW YPAPIKEG TTOPACTACEIG Ba PTTOPOUCE VA Eival N yPoQIKA
TapdoTtaon TG f; Na aitioAoyroete TRV amrévinor] oog. (Movadeg 12)

@

w

Y

o

2 al 0 1 2
" -
> 2 4 1 \ 2

OEMA 9 15115
Aivetal yia ouvéaptnon f yvnoiwg @Bivouca oto R pe ouvoAo Tipwv 10 R NG otroiag n

ypa@Ikn TTapdoTtacn diEpxeTal atd 1o onueio A(-1,3).
a) Oa ptropouce n ypagikh TTapdotacn TnG f va diépxeTal kal atrd 1o onueio B(2,5); Na

QITIOAOYAOETE TNV ATTAVTNON 0AG. (Movadeg 13)
B) Moo atmd TIG TTOPAKATW YPAPIKEG TTOPACTACEIG Ba PTTOPOUCE VA Eival N ypOQIKA
mapactaon Tng f; Na aimioAoyfoeTe TNV atmavinon oag. (Movadeg 12)
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AATEBPA B° AYKEIOY
OEMA 10 15116

2170 OITTAQVO  OoxAMa
divovral OpIOUEVA
THAMOTA TNG YPAPIKAG
TTapAoTOONG MIOG
aptmiag ouvaptnong f
he TTEdiou oplopou TO Y
didotnua [-4,4].
a) Na JeTaQEPETE TO
oxX\ua otnv KOAAa

oag Kal va $

XOapagete Ta

uTTOAOITTa TUAMATA 14

NG YPOAPIKAG \

TrapdoTaong g f. T - 5 T 1 ; 3 ]

(Movadeg 8)
B) Na Bpeite

i) Ta dlaoTAMATA OTa oTToia n ouvaptnon f gival yvnoiwg @Bivouca. Na aitfioAoynoeTe
TNV ATTAVTNOT] 0OG. (Movadeg 8)

i) TN MEYIOTN KAl TNV EAAXIOTN TIPA TNG T KABWG Kal TIG BE0EIG TWV AKPOTATWY QUTWV.

(Movadeg 9)

OEMA 11 15372

—12 -—-10 -8 —6 —4 -2 0 4 6 8 10 12

=12

14

2TO TTapaTTavw OoxnMa diveTar éva TUAMA TNG YPOAQIKAG TTapdoTacng MIOG dApTIog

ouvapTtnong Je redio opiouou 1o R 1.

a) Na peTa@épeTal To OxAUa oOTnNV KOAQO 0ag KAl va OUUTTANPWOETE TN YPAQIKA
TTAaPAOTACN PE TO KOPPATI TNG KAUTTUANG TTou Acitrel. Na aiTloAoyAoETE TNV ATTAVTNONAG

oag. (Movadeg 10)
B) Na Bpeire:

i. Ta dlaoTpara yovoToviag Tng ouvapTtnong f. (Movadeg 8)

ii. To €ido¢ Tou akpoTATOU Kal TN B€0N TTOU TO TTAPOUCIALEL. (Movadeg 7)
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AATEBPA B° AYKEIOY
OEMA 12 15437

Aivetal n ouvaptnon f(x)=x—-+2x-3, NG oToiag n yPaQIKr TTapACTOCN QPAIVETAI OTO
TTAPOKATW OXNHA:

a) Na Bpeite To TEDIO OPICPOU TNG CUVAPTNONG. (Movadeg 7)
B) Na TTpoodiopiceTe TO OAIKO EAAXIOTO TNG OUVAPTNONG, KABWGS Kal Tn B€on auTtou.
(Movadeg 8)
Yy) Na Bpeite Ta dlaoTAPOTA OTA OTTOIQ N OCUVAPTNON Eival
l. yvnoiwg @Bivouca (Movadeg 5)
ll. yvnoiwg augouoa (Movadeg 5)

OEMA 13 15645
AvTIKEiJEVO KIvEiTal KaTakOpuga. To TapakdTtw OxXAPa avatrapioTd 1o Uwog h Tou
QVTIKEIMEVOU OTTO TO £00(POC yia KABe xpovikr oTiyun t. Na BpeiTe:

-1

a) TolEG XPOVIKEG OTIVUEG TO AVTIKEIUEVO aTTEXEI TM aTTO TO £80POG. (Movadeg 5)
B) Moia €ivar n péyiotn améoTaon TOU AVTIKEINEVOU aTTO TO €0Q@OC KAl TTOI0 XPOVIKA
OTIYUA TNV ETTITUYXAVEI. (Movadeg 10)

y) lMoio xpovikd didoTnUA TO AVTIKEIMEVO ATTOUAKPUVETAI OTTO TO £8APOG.
(Movadeg 10)
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AAFEBPA B’ AYKEIOY
OEMA 14 16129
2T0 TTAPaKATW oxnua divetal N ypagikr mapdotacn yiag ocuvapTtnong f(x).
a) Na Bpeite To TEdIO OPIOUOU TNG f. (Movadeg 6)
B) Na egetdoeTe av n ouvdptnon gival ApTia i TTEPITTH. (Movadeg 9)
y) Na Bpeite, av utrdpxouyv, Ta akpdTaTta TG f Kal TIG BETEIC TWV AKPOTATWV.
(Movadeg 10)

OEMA 4°

OEMA 15 15022
Ocwpoupe pia ouvaptnon f pe medio opiopou 10 didotnua [-3,3]. H ouvdapTtnon f civai
aptia, yvnoiwg @ivouca oto didotnua [-3,0] kal yvnoiwg augouoa oTo didotnua [0,3].

a) Na amodeitete 6T f(—1) < f(2). (Movadeg 6)
B) Na amodeitete om f(3) > f(x) > f(0) yia kabe xe[-3,3]. (Movadeg 7)
y) Na amodeitete 611 n ouvdptnon f Tapoucidlel EAGXIOTO Kal PEYIOTO KAl va PPEITE TIG

B€o¢Ig peyioTou Kal EAaXiOTOU.. (Movadeg 6)

0) lMapakdrw divovtal 4 TUTTOI, ATTO TOUG OTTOIOUG £vVaG JOVO PTTOPED va €ival 0 TUTTOG TNG
ouvaptnong f. Na emA&éEeTe TO owTS TUTTO AITIOAOYWVTAG TNV OTTAVTNON 0aG.

a. f(x)=v9-x? B. f(x) =—J/9—x? V. f{(X)=+Vx? -9 8. f(X)=—Vx* -9

(Movadeg 6)
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AATEBPA B° AYKEIOY
2.2 KATAKOPY®H — OPIZONTIA METATOMNIZH KAMNMYAHX

OEMA 20

OEMA 16 14230

Aivetal n ouvaptnon f(x) =x* —4x+5 ,xeR.

a) Na amodeigete 611 N f ypageTal atn poper f(x) =(x —2)2 +1 (Movadeg 10)
B) Na ava@épeTe TIC METATOTTIOEIC TS Y = X° WOTE VA TTPOKUYEI N YPAPIKA TTApAaTACH TNG

ouvdaptnon f, Tnv otroia kal va xapAageTe 0To CUCTNUA CUVTETAYMEVWV TTOU OKOAOUBEI.
(Movadeg 15)

OEMA 17 14325
2TO TTAPAKATW OXNAMUA divovTal Ol YPAQPIKES TTAPAOTACEIS TWV OuvapTiocwy f kal g, TTou

opifovTal OTOUG TTPAYUATIKOUG apiBuous. H ypagiki TTapdoTtacn TG g TTPOKUTITEI ATTO TN
ypPa@Ikn TTapdoTacn TnG f ue opiCOvTia KAl KATOKOPUPN PETATOTTION.

ATI6 TIC YPAQIKEC TTAPACTACEIS VA BPEITE:
o) Ta dlaoTAparta povotoviag TnG f, 1o €idog Tou akpdTatou TG f Kal TRV TIUA TOu.
(Movadeg 15)
B) Av g(x)=|x, xeR va emAé{eTe TTOI0G ATG TOug TrapakdTw eival o TOTTOG TNg
ouvapTtnong f. Na dikaloAoyAoeTe TNV ATTAVTNON CAG.
f(x) =[x +2/+1 f(x)=|x-2-1 f(x)=|x+2]-1 f(x)=|x-2/+1
(Movdadeg 10)
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AATEBPA B’ AYKEIOY
OEMA 18 14972
Aivetar n ouvdpTtnon cp(x):|x|, xe R pe ypa@Iik TTapdoTacn TTOU QAiveTal OTO OXNMA.
EmmAéov o ouvapTAoeig g(x) =[x —2|, xe R kai f(x)=|x-2|+1, xe R .

y

o) Na TTapacTACETE YPaAPIKA OTO idl0 OUCTAPO CUVTETAYUEVWY TIG oUVAPTACEIS g, T Kal
VO €ENYAOETE TTWG TTPOKUTITOUV METATOTTICOVTAG KATAAANAQ Tn ypa@ikr TTapdoTtacn
™G O. (Movadeg 13)

B) Me tn BonBeia TnS ypa@IkAg TTapdoTtaong Tng f, n otmoia divetal TTapakdTw, va BpeEiTe:

=3 =2 =1 a0 1 2 3 4 -]

i. Tadlaotiuarta ota otroia n f eival yvriola avéouoa kai yvriola ¢Bivouoa.
(Movadeg 6)
ii. To oAiké akpdétaTo TnG f kKai TN B€on Tou. TI €idoug akpdTATO Eivarl; (Movadeg 6)

OEMA 19 14983

2TO TTAPOKATW OXAMa SivETal N ypaAIKY TTapdcTacn TnNG ouvapTtnong g(x) = %xz, xe R kai

n ypaogiki tapdotacn TG ouvaptnong f(x) n otoia TTPOKUTITEI aTTO MIa opIfovTIia
METATOTTION TNG g(X) KATA 3 POVADEG TTPOG TA OEEIA KAl PETA KATA MIa povada TTpog Ta
TAavw.
o) Na emAECeTE TNV OWOTH atrdvinon 6cov agopd Tov TUTTo TNG f(X).

i) f(xX)=g(x+3)+1 i) f(x)=9g(x+3)-1

i) f(x)=g(x-3)+1 iv) f(x)=g(x-3)-1 (Movadeg 9)
B) Na Bpeite TNV eAdxioTn TiuA NG ouvapTtnong f(x) kail Tnv B€on eAaxioTou.

(Movddeg 8)
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AATEBPA B’ AYKEIOY
Na ypdayete Ta dlaoTAPATa oTa otroia n ouvaptnon f(x) €ivar yvnoiwg augouoa
yvnoiwg @Bivouoa. (Movadeg 8)
13

12

1

10

g(z) f(z)

L ~ o (-1

4
2
2
T

T

s -
- 6 S5 4 -3 -2 OT 1 2.: 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
)

OEMA 20 15811

2T0 oImAavdé  ouoTnua

ouvTeETayuEVWY  OiveTal N 6
Ypa@ik TrapdoTtacn TG

ouvaptnong  g(x) =x*-2, §
xeR.

o) Me Baon Tn ypa@ikn NG ?

B)

TTapdoTaon,
i) va aImloAoyrnoETeE yiarTi
n g ivai dpTia.
(Movadeg 9)
i) va Bpeite T0 EAGXIOTO :
NG g Kal Tn 6€on
auTou.

g(z)=x*-2

(Movadeg 7)
Na  oxedidoere v
YPOQIKN TTapdoTacn Tng
f(x) = x? yeratomilovrag

KAtaAANAa Tnv ypaQikn
TTapdoTaon TNG g TTou Qaivetal oTo dITTAAVO OXnua. (Movadeg 9)
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AATEBPA B° AYKEIOY
OEMA 40

OEMA 21 14293

AivovTal oI GUVOPTACEIS P(X) = —X°

,XeR kar f(x)=-x*+2x+1,xeR.

a) Na amodeiete 61 f(X) = —(x—1° +2 yia KGBe xe R kal 0T ouvéxela, pe TN Bordeia
TNG YPOQPIKAG TTAPAOTAONG TNG OUVAPTNONG ¢ VA TTOPACTACETE YPAPIKA T OUVAPTNON
f. (Movadeg 10)

B) Me 1n BorBeia TG ypa@IKAG TTapaoTacng TnG f va BpeEiTe:
i. Ta dlaotiuara ota otroia N ouvapTtnon f ival yvnoiwg povotovn.

(Movadeg 5)

ii. To oAiké akpdTtaTo TnG f KABwg Kal Tn B€on TOU. (Movadeg 5)
iii. To TABog Twv piIlwv TG egiowong f(X) =k, K<2. Na aITIOAOYyAOETE TNV
aTTAVvVTNON 0agG. (Movadeg 5)

OEMA 22 14973
AivovTal ol ouvapTAOEIC @(X) =3x*, xe R kai f(x) =3x* —-6x+8, xeR
o) Na eAéyéeTe av n ouvaptnon @ €ival APTIA 1] TTEPITTA KAl va OXEDIACETE TN YPAPIKA TNG
TTapdoTaon. (Movadeg 4)
B) Na amodeifete o1l f(X) =3(x —1)° +5, xe R . X1 ouvéxela, Ye Tn BoRBeia TNS YPOPIKAG
TapdoTacng TNG OouvapTnong ¢, va TIOPAOTACETE YpPaPIKG Tn ouvaptnon f,
QITIOAOYWVTOG TNV ATTAVTNOT 0OG. (Movadeg 4)
Y) Me 1t BorBeia Tng ypa@ikng TTapdoTacng Tng ouvaptnong f va BpeiTe:
i. Ta dlaotAuata ota otroia n f gival yvola povétovn Kal Tov Agova CUPMPETPIOG TNG
ouvapTtnong f.
(Movadeg 6)
ii. To oAiké akpdTtato TG f Kal Tn B€on Tou. Ti €idoug akpdTaTo ival; (Movadeg 4)
iii. To TTARBOG TWV KOIVWV ONUEIWV TNG YPAQIKAG TTapdoTaong TnG f kal Tng euBbegiag
pE €€iowon y=A, Ae R yia 1i¢ S1AQOPES TINES TOU TTPAYUATIKOU apIBUOU A.
(Movadeg 7)
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AATEBPA B’ AYKEIOY
OEMA 23 20715
Me ouppatomrAeypya prnkoug 20 m  BEAoupe va  TTEPIPPACOUNE OIKOTTEDD OXAUATOG

opBoywviou pe dIA0TACEIC X KAl Y, OTTWG QAIVETAI OTO TTAPAKATW OXNHA.
a) Na ekppaoeTe TNV TTAEUPA Yy WG OUVAPTNON TNG TTAEUPAG X Kal va BPEiTe TIG duvaTEG
TIMEG TNG TTAEUPAG X. (Movadeg 7)
B) Na atrodeitete 611 TO €UBAdOV E(x) Tou opbBoywviou wg ouvdpTtnon Tou X divetal atrd T
ouvaptnon E(x)=—(x-5)*+25 kal va Bpeite 10 TMEdio opiopod TNG OTO TTAGICIO TOu
TTPORAAMATOG. (Movadeg 7)
y) Mapakdrtw SiveTal n ypagikn Tapdotacns TS ouvaptnons g(x) = —x*. Metatotidovtdg
TN KATAAANAQ, va oxedIGOETE TN YPOPIKN TTapAoTacn TNG ouvaptnong E(x) kai pe Bdon
auTn, va BPEiTeE TO X €101 WOTE TO EUPAdOV E(x) Tou opBoywviou va yivetal YEyIoTo.
(Movadeg 7)
0) MNa v Ty Tou X TTOU BPAKATE OTO EPWTNMA Y), va BPEITE TNV TTAEUPA y Kal va

TTpoodiopioeTe TO €i60C TOU OpBoywviou. (Movadeg 4)

30

25

20

-30 -26 -20 -15 -10 -5 5 10 15 20 25 30 35 40 45

=25

-30
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AATEBPA B’ AYKEIOY
SYNAYASTIKA OEMATA 2°Y KEQAAAIOY

OEMA 1°
Aivetal n ouvaptnon f(x) = x° +4x° +3x.
i.  Na Bpeite 10 €id0g TNG povoToviag TNG f .

ii. Naegerdoete avn f gival GpTia [ TEPITTA.
ii.  Na AUoete v aviowon : f(x?) > f(1).
iv.  Na AUoete TnVv aviowon : f(x)<8.
v.  Na Auoete v aviowon : f(f(x)-8)>0.
vi.  Na AUoete v aviowon : X° +3x <8-4x>.

OEMA 2°
Aivetal n ouvaptnon f(x) = x* —8x* +17.
i. Nae&eraoere avn f eival dpTtia r TePITT.
ii. Na O¢ciete 6T n f Tapoucialel eAaxIoTo To 1. TN CUVEXEIQ va BpeiTe TToIa €ival N
Béon eAayioTou;

OEMA 3°
A
Aivetal n ouvéptnon f(x) = ;—\/; H ypa@ikn TTapdotaon NG f Oi€pxeTal atrd 10 OnuEio

M(4,1).
i. Na deigete 6T A =12 kan va Bpeite To TEdIO OpIoPOU TNG f .
ii. NapueAetnoete TNV f w¢ TTPOG TN YovoTovia.
iii. Naegerdoete avn f eival aptia f TePITTA.

OEMA 4°
H ouvdptnon f cival yvnoiwg povétovn oto R kal n ypa@ikh 1ng mapdoTtacn OIEpXETal
ato Ta onueia A(L5) kai B(3,2).

i.  Na Bpeite 10 €id0g TNG povoToviag TnG f .

ii. NoaAUoete TNV aviowon : 2 < f(]x— 2|)< 5.

ii.  Na AUoete v aviowon : (f(10)— f(7))x < f(7) - f(10).
iv.  Na atodeigete o1 yia KGOe a € R 10x0el OT1: 2f () > f(a+1)+ f(a+2).

OEMA 5°
Aivetal n ouvdaptnon : f(X) =+va —x—-3x. H ypagiki TTapdoTtacn NG f diépxeTal amod 10
onueio M(-5,18).

i.  Na deigete 611 @ =4 Kkai va Bpeite 1o TTEdio oplopgou A Tng f .

ii.  NapueAetioete TNV f wg TTPOG TN YovoTovia.

iii. Naatmodeitete 0TI N T €x€l EAAXIOTO, TO OTTOIO KaI VO BPEITE.

m+ f(,8)+520

iv. TaotoladAmoTe «, f € A va atmmodeigTe OTI :

V. Av k<0<A1<4,vaamodeifere OTI : f(zc)f(/l)+4<2(f(/c)+f(/1)).
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AAFEBPA B’ AYKEIOY

©OEMA 6°
Aivetal n ouvdptnon @ f(x) =v4-+VA-X +Xx+16. H ypagiki mapdoTtacn Tng f diépxeTal
atd 170 onueio M(-7,10) .

i. Na oeigete 0T 4 =2 Kkal va Bpeite To TEdI0 OpIcoU A Tng .

ii.  Na peAetnoete TNV f w¢ TTPOG TN YovoTovia.

iii. Na Bpeite Ta akpoéTaTa NG f .

iv. TlNa otroladnmmoTe «, f € A va atrodeigTe OTI : |3f (a)-21(p) —ll| <45

OEMA 7°
H ouvdptnon f éxe medio opiopou 10 R, €ival yvnoiwg povéTtovn, 10XUEl
f(\/E—l)< f(\/§ —\/E) Kal N ypa@ikr mapdoTtacn tng f di€pxetal ammd 10 onueio A(2,-3).
i.  NapeAetnoere TNV f WG TTPOG TN JovoTovia.
ii.  Av loxUel f(a2)< f(8a), va amodeifete 6T N e€iowaon x> +(a—2)x+a+1=0 éxel
OUO0 piCeg TTPAYUATIKESG KAl AVIOEG.
iii.  TiakaBe «, 4 € (2,+0), va ammodeigere om : f(x)+ f(1)+6<0.
iv.  Aivetal n e€iowon : x> —(A+2)x+A=0 (1). Na amodeifete 6T n e€iowon (1) éxel
TTPAYMATIKEG Pifeg yia KABe A e R.
v. EoTw X, X, ol piCeg TnG €giowong (1). Na Bpeite yia 1oieg TIPEG Tou A € R 10KUEl :
f(xf +X5 —10)> X, X, — X, — X, —1.

OEMA 8°
Aivetar  ouvdptnon f:(0,+) >R, yvnoiwg povéTtovn, yia Tnv oOToia IoXUEl

2017 2018
fl — |< f| ——|.
2016 2019
i.  Na Bpeite 10 €id0g TNG povoToviag TnG f .

ii. Naamodeigere omi: f(x)+ f(5x) > f(3x)+ f(7X) yia kaBe x € (0,4+) .
ii. Naamodei€ete 611 f(X)+ f(x°) < f(x*)+ f(x") yia kdBe x € (0,1).

OEMA 9°
Aivetal ouvapTtnon f pe medio opiopou 1o R, n otroia gival yvnoiwg povotovn, TTEPITTA Kal
N YPOQIKN TNG TTapdoTtacn diEpxeTal ammo Ta onueia A(-2,4) kar B(2,8-31).

i. Naamodeigete 6T A =4.

ii.  Na Bpeite 10 €idOC TNG PovoToviag TG f .

iii.  Na Adoere mv aviowon : f(x —x)> —4.

iv. Na Bpeite Ta dlooTAPATA OTA OTTOIG N YpaA@IKr TTapdoTtaon TG ouvapTnong :

g(x) = f(]2x —5| - 3) BpiokeTal KATW aTTd TOV AEOVA X X.
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AATEBPA B° AYKEIOY

3.1 TPIFCQONOMETPIKOI APIOMOI N2NIAX

TPIFTQNOMETPIKOI APIOMOI O=EIAZ T'QNIAZ

r Al Amvavr_kabstn
TTHw = = ;
BI' Y rorgvovoa
AB TII ] /
LV~ _Hpoordusvn_ xo Ostn
BI' Y rorgivovoa
ATl Amvavt _kabBstn
Epw = =
AB Tlpooxduevn_xuBstn
AB Tlpooxducvn_xbOetn

o=

Al Amvavrt _koBstn

TPIFTQNOMETPIKOI APIOMOI TYXAIAZ TQNIAZ

¥

y

T = —

e,

X
Mix.y) oLUVO=— ¢ — /X2 + 2
y 0 otou PO y

P y
" EPw = M n améoTtacn Tou M aré

X X 0 X X
opw= ; NV apxXn Twv afévwy O

MNa évav oUVTOUO KATA TTPOCEYYION UTTOAOYICHO
TWV TPIYWVOUETPIKWY apIOUWY XPNOIMOTTOIOUME

y) TOV TPIYWVOUETPIKO KUKAO, O KUKAOG OnA. TTou
Y Exel kévipo O kai p=1. Z0powva e TA
p=1 TTapaTravw Ba IoxUEl :
m > MO =Y
T - o ~ | » ovvo=X

> —1<nuw <l [puo/<1)

> —1<ovve <1(f [ovve| <1).
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TA NMPOZHMA TQN TPIF'QNOMETPIKQN APIOGMQN

ATIO TOV TPIYWVOMETPIKO KUKAO TTPOKUTITOUV Kdl TA TTPOOCNUA TWV TPIYWVOUETPIKWY
apIBuwV OTTWG PAIVETAI OTO TTOPAKATW OXAMA :
v

MONO nuw | OAA BETIKA
OETIKO

[¢]

MONO MONO
pw - opw| TUVW
TIKA BETIKO

TPIFTQNOMETPIKOI APIOMOI BAZIKQN FQNIQN

O1 ywvieg €KTOG aTTd UOIPES, METPIOUVTAl KAl YE akTivia (rad). ‘Eva 16§o AB €vOg KUKAOU
(O,p) Aéyetal T6E0 €vog akTiviou (A 1rad), av 1o T6E0 auTO £xel MAKOG I00 PE TNV AKTiva p
TOU KUKAou. AkTivio (i 1rad) eival n ywvia n otroia, 6tav yivel €iKEVTpN o€ évav
KUKAoO, Baivel o€ T6§o €vog akTiviou () 1rad).

B,

/ o),

o]
I\
{ o)
.\\

L L1

p I

‘Evag KUKAOG eival 21T rad, oTToTE TTPOKUTITEI O TUTTOG TTOU PETATPETTEI TIG UOIPEG OE AKTivIA

a
=— Omou n ywvia w givar 4#° kai a rad. T.X. n
T

rac

KQl avTiOTPO®A YIa HIa YWVIiag w :

TTOPAKATW TTIVOKA :

‘ETO1 O TPIYWVOMETPIKOI apiBuoi

180
i =30° ¢ ﬂ—g<:>l—g<:>605—7r<:>05—£rad
ywvia @ = givai 180 » 6 » 5

TWV YWVIWV

Tou 1° TeTapTnUopiou divovrtal amd Tov

w=0°n @ =30°n w=45°n @ =60°n w=90°n
w=—rad ®=—rad w=—rad w==—rad
6 4 3 2
1 2 V3
w 0 Py — — 1
nu 2 > 5
1
ouvw 1 @ —2 Py 0
2 2 2
\/5
EpW 0 — 1 Aev opiCeTal
3 J§ :
V3
oPpw Aev opiCeTai 1 — 0
4 NE) 3
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ENAZ MNHMONIKOZ TPOMOZ ZYMMAHPQ2H2 TOY MNAPAMANQ MINAKA

1° BHMA : ApxIkd ypagoU e :

w=0°n @ =30° R @ =45° R @ =60° R o =90° i
Mwvia w o = Orad

a):%rad a):%rad a):zrad a):zrad

-~ v Vv Vv V. Vv

2 2 2 2 2

ouvWw

EQW

oPpw

2° BHMA : ZupTrAnpwvoulde KATw atro TIG pile KATA oglpd Toug apibuoug 0, 1, 2, 3, 4 kal
uttoAoyiCoupe TO KABE aTTOTEAEOUA.

w=0°n @ =30°n @ =45° @ =60°n @ =90°n
Mwvia w w = Orad

wzzrad wzzrad wzzrad a):frad
6 4 3 2
Jo 0 Vi1 J2 V3 Ja 2
2 2 2 2 2 2 2 2
ouvw
EQPW
oPpw

3° BHMA : Oi migéc Tou ouvw gival «avaTmodes» amod TG TIUEC TOU NUW

w=0°n @ =30°n @ =45° @ =60°n @ =90°n
Mwvia w w = Orad

wzgrad wzgrad wzzrad a):frad

3
2 2 2
J3 J2 1
ouvw 1 - = 0
2 2 2
EQW
opw
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4° BHMA : Tia TNV €@w 10XUEl : gpow= apa
ovvw
w=0°n w=30°n @ =45° @ =60°n @ =90°n
Mwvia w o =0rad
o="rad w="rad | o=2rad | o=Lrad
4 3 2
2 2 2
V3 J2 1
ouvw 1 = il 0
2 2 2
1 J2
EPW 0_, 2 _ 1 _ 3| & . J3 1
1 3 V3 3| 5 2
ﬂ 1 E Sev opideTal
2 2 -
2
oPpw
5° BHMA : O1 TIgéG TNG £QW gival «avATTIOBES» ATIO TIC TIMEC TS TPW
w=0°n w=30° R @ =45° R @ =60° R o =90° R
Mwvia w w =0rad
w="rad w="rad w="rad w="rad
6 4 3 2
2 2 2
J3 V2 1
ouvw 1 = Al 0
2 2 2
J3
EQpW 0 — 1 dev opileTal
3 J3
J3
opw Oev opileTal 1 — 0
V3 3
TPIFTQNOMETPIKOI APIOMOI IQNIQN 0°,90°,180°,270° O,%,ﬂ',%
» nu0°=0, nu90° =1, nul80° =0, nu270° = -1
» ovv0°=1, oovv90°=0. ovvl80°=-1. ovv270°=0
TPIFTQNOMETPIKOI APIOMOI «<MEFAAQN» TQNIQN
» nu(x-360°+6) =nué N ot akTivia nu(2xr + 0) = nuod
» ovv(x-360°+0)=cvvl N o€ aKTiviad cvv(2xz + 0) = covl
» egd(k-360°+0) =cp 1 OEOKTIVIO ep(2x7 + 60) = ¢
» o¢(k-360°+6) =0c¢gf 1 O€ AKTIVIO cp(2x7 + 0) = o
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AYMENEZ AZKHZEIZ :

1. (Aoknon 1 ogA. 58 A" oudadag oxoAikou BiBAiou)
2TO TTAPAKATW OXNMUA VA UTTOAOYIOETE TA UAKN X,Y KAl TN YwVid w.

Auon :
. . . . AA X 1 X

To 1Tpiywvo ABA cival opBoywvio dpa : nuB = B < nu30° = s & > = s S 2X=6=x=3
. . . . AA X

To 1Tpiywvo AATI gival opBoywvio dpa : el = N = P = 3 S epo=— <= spo=1

J2
& —
2

apa w =45°. Etiong oo™ = AL & ovv45s° = 3
Al y

<:>y:\7§+\/3§<:> yzﬂc y=3\/§

2. (Aoknon 4 oeA. 58 A’ opadag oxoAikou BiIBAiou)
Na ekppdoeTe o€ rad ywvia :

i. 30° i. 120° jii. 1260° iv. —1485°
Auon :
: . ) H _«a .
i.  Xpnoigotroloupge 1OV TUTTO —=— yia u=30° Kal EXW
180 =«
ﬂ=g<:>1:g<:>605:7z<:>05:£rad . Apa u=30°:£rad
180 » 6 =« 6 6
ii. XpnolyotroloUuhe  Tov  TUTTO £ _2 yia u =120° Kar  éxw
180 =«

%zgag:gQ?u:Zﬂ@a:Z—ﬂrad.Apa ,u=120°:2—7rrad
180 » 3 =« 3

U «

ili. XpnoigotroloUye  TOoV  TUTTO ——=—
pnoiy M 180 »

yla  u=1260° Kar  EXw

1260
N Y et7-%oa=Tx rad . Apa x =1260° =77 rad
180 V4
. . . U o ,
iv. XpnoigotroloUhe  TOV  TUTTO 180 =— yia u=-1485° Kalr  EXw
VA

—1485_g _@_g

33
&
180 Vs 4 r

< da :—337z<:>a=—33Tﬂ rad . Apa u =—1485°=—T rad
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3. (Aoknon 5 oeA. 58 A" opadag axoAikou BiIBAiou)

Na JETATPEWETE OE€ POIPES ywvid :

5 9lrx
. rad i —rad il =rad . 100rad
Auon :
i. Tvwpifoupe 611 2zrad = 360° < 7 rad =180°
7 rad = 180 =18°
10 10
S5z 5-180

i. ——rad=———=150°
6 6
91x 91.180

i, Trad = =91-60° =5460°
iv. Ao TOV TUTTO £ _Z , yia a =100, EXOUME
180 ~«
L:@<:>,u-7r=18000<:> Y7 :@ MOipEG.
180 =« V4

4. (Aoknon 6 ogA. 58 A" oudadag oxoAikou BiAiou)
Na uTTOAOYICETE TOUG TPIYWVOUETPIKOUG apiBuoug TnNG ywviag :
i. 1830° ii. 2940° iii. 1980° iv. 3600°
Auon :
i.  ©Oa XpNOIYOTTOINOOUUE TOUG TUTTOUG (K -360° + 6) = nud, ocvv(x-360°+ 0) = cvvl
eP(x -360° + ) = epf Kal og(k -360° + 0) = o0

Av kavoupe tn diaipeon 1830 : 360 Ba Bpouue TrAiko 5 kai uttdAoitro 30.
Apa 1oxUel : 1830° =5-360°+30° oTTOTE £XOULE :

nul830° = nu(5-360° + 30°) = nu30° = %
ovv1830° = cvv(5-360° + 30°) = cvV30° = ?

£g1830° = £¢(5 - 360° + 30°) = £430° = ?
o$1830° = (5 - 360° + 30°) = 5¢30° = /3

ii. Avkavoupue T diaipeon 2940 :360 Ba BpoUue TTNAiKo 8 Kai utTéAoITTo 60.
Apa ioxUel : 2940° =8-360°+60° OTTOTE £XOUE :

7u2940° = (8- 360° + 60°) = 7u60° = ?

ovv2940° = cov(8-360° + 60°) = coVe0° = %
£42940° = £¢(8 - 360° + 60°) = £¢60° = /3

0¢2940° = o(8 - 360° + 60°) = o¢60° = ?

ii.  Avkavoupe 1 diaipeon 1980 : 360 Ba Bpouue TrNAiko 5 kai uttéAoitro 180.
Apa 1oxUel : 1980° =5-360° +180° o1rdTE £XOUE :
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nul1980° = nu(5-360° +180°) = 77180° = 0
ovv1980° = ovv(5-360°+180°) = cov180° = -1
£¢1980° = £¢(5-360° +180°) = £¢180° =0
0¢p1980° = o¢(5- 360° +180°) = c¢180° = — (dev opifeTal)

iv.  Av kdvoupe Tn diaipeon 3600 : 360 Ba Bpouue TNAiko 10 kail uttéAoiTro 0.
Apa 1oxUel : 3600° =10-360°+ 0° OTTOTE £XOUWE :
nu3600° = 7(10 - 360° + 0°) = 7u0° =0
ovv3600° = cuv(10-360° + 0°) = cov0° =1
£43600° = £4(10 - 360° + 0°) = £¢0° = 0
0¢3600° = o¢(10 - 360° + 0°) = o¢0° = — (deV opiCeTal)

EPQTHZEIZ KATANOHZHZ :

5. Na avTIoTOIXIOETE T OTOIXEIA TNG YPOAUMNAS A JUE TA iCA TOUG OTN ypauun B.

Mpauun A | A B. r. A. E. 2T.
Nwvia w | 30° |45° 60° 120° 135° 150°

O€ JOipES

Fpauun B | 1. 2. 3. 4. 5. 6. 7.
Twvia w| =» Vs 67 3z 57 2 Vs
ot rad 3 4 5 4 6 3 6

6. Na CUPTTANPWOETE TOV TTAPAKATW TTiVAKA

Mpdonuo
wvia w nHW ouvw EQW apw
130°
-100°
87°
-80°
7. Na XapakTnpioETE TIG TTAPAKATW TTPOTACEIG JE ZWOoTO i AdBOG.

i. nu200°>0 il. O'z)v%[<0

iii. 7130°>0 iv. ovv300°<0

V. £p200° >0 Vi. O'go%z >0

AZKHZEIZ A AY2H :

8. Mia emikevipn ywvia w PBaivel g 160 pAkoug 20cm. Na ek@pAoETE TN ywvia w o€
QKTIVIQ, AV N aKTiva Tou KUKAOU €ival p=5cm.

9. Na ek@paoeTe TN ywvia

i. 120° o€ rad i 377[ rad o€ POIPES

10. Na utroAoyioETE TOUG TPIYWVOPETPIKOUG OPIOPOUG TWV YWVIWV:

i. 765° i 49?” rad
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11. Na O¢igeTe OT1 & [2nux+30uvy|<5.

12. Na Bpeite TN HEYIOTN KAl TNV EAAXIOTN TIUA TWV TTAPOCTACEWV :

I. A=3nux—4cvvy ii. B=2nux—3cvvy jii. T=5-3nu°x

13. Av Z <x <z Kai %< y < % va BPEITE TO TTPOCNHUO TWV TTAPOACTACEWV:
i. A=ouv(x+y) ii. B=e@3y iii. F=nu(x-y)

14. Mg mn BonBeia Tou TTapaKATW OXAUATOS VA UTTOAOYIOETE :

B A I

I. TO Uwog AA ii. TN ywvia ¢ iii. TO egPadOV Tou TpIywvou ABI .

15. Na petatpéyete o€ hoipeg Ta TOEA
| L XXX ji, 2% 57 3% 5. jii, Z . 5% 5%
6432 36 4° 112'18" 12" 18

16. Na petatpéwerte o€ akTivia (rad) TIG YWwVieG :
i. 120°, 150°, 135°, 270° ii. 10°, 15°, 12°
17. Na uttoAoyioETE TIG TINEG TWV TTAPACTACEWV :

VA T T
277,([300+28¢300'77ﬂ600+€¢450 27][Ll€+\/§O'UVZ+20'UV§

I = ii. B=
200v60° — 20¢30° - cLV30° + oP45 g¢£+\/§a¢£+ a¢£
4 3 4
3g¢z +2nu T 3G¢E +6:300v "
i, T = 3 3 6 3
T VA T v T
204~ + 26— — 2-[3ovv - +6nu - oLV
0'¢6 €¢3 O'UV6 nu A 0'vv4
18. Na BpeiTe TOU TPIYWVONETPIKOUG aPIOPOUG TWV YWVIWV :
. 41rx N 601z 901r
iwo=—o i. @=— |||.a):T
. 61r 497 : 301r
. o =——- V. ®=—— VI. 0 =—
4
19. Na utToAOYioOUE TIG TINEG TWV TTAPACTACEWV :
677/1[27r+:j+20'uv(47z+7§j gnﬂwl+\/§auvﬂl+ 20'1)1/%
- AS . B= fm 25471 337r3
\/§5¢[67Z’+73Z-]+O'¢(87Z'+Zj 5¢T+\/§U¢T+U¢7
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3.2 BAZIKEZ TPIFTONOMETPIKEZ TAYTOTHTEZ

2TOIXEIA OEQPIAZ : BAZIKEZ TPITQNOMETPIKEZ TAYTOTHTEZ

1. |[qulo+ovvieo=1
ATrodeidn :

Av M(X,y) €ival To onueio oTo OTT0I0 N TEAIKN t "
TTAEUPA TNG YWVIAG W TEUVEI TOV TPIYWVOUETPIKO Acy) — 1

MY Sz
KUKAO, TOTE Ba €ival : X =ocvvw KAl Y = nuw ! g
Emeidn 6pwg, (OM) =1 kai vl N
H 0

(OM)? =[x" +|y[* = x* + y?, Ba 1oxUe! : N 1A

X? +y® =1, oToTE Ba £XOUE :
oovio+nuto=1< nulo+ovvio=1 /

ovVE nuw

2. 5¢6z)=M opw= ovve

A1rode1én :

270 i010 OXAMA £XOUUE : s = d/ni

y_ o (epboov X =cocvvw #0)
X ovvw

X _ovve

y nuo

(epboov y =nuw #0)

3. |edo-opo =1
Aodeidn :

Eivai :

0] ovV®
EPo = /il KAl o=
oLVV®

(epooov cvvew # 0 Kal nuw # 0)

NH® oLV _

Emopévwg : gdw- cpw= 1

oLVVO NUO

2
4. 77,uza)=g¢—cg Kal O'uvza):;2
1+ e’ w 1+ep 0

AYMENEZ AZKHZEIZ :

1. (Aoknon 1 ogA. 63 A" ouddag oxoAikou BiBAiou)

3 V4 , . . .
Av ﬂﬂx=g Kal E<x<7r, va Bpeite Toug AAAOUG TPIYWVOUETPIKOUG apiBuouc Tng

ywviag X rad.
Auon :
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2
Exw 77,L12X+0'0v2x:1<:>(2j +ovVix = 1<:>i+auv X = 1<:>GUV2X=1—£<:>
25 9 16 f
SovVX="—-— S ovViX="=< oo == <:>0'Uw( +—
25 25 25

Opwg % <X< 7, apa BpliokopaoTe aT1o 2° TETaPTNUOpPIo éTTou cuvx <0, Apa |[CL VX = 3

X
Emio EX = =& S|lEK =——| Kal
ng: e¢x = p—" X = o 2

5
6‘¢X~O‘@(=l<:>(7@(=%¢(<:>6@(=—
£

4

2. (Aoknon 2 oeA 63 A" ouddag oxoAikou BiBAiou)

2 3 . , . .
Av oo = ~3 Kal 7 < X< - va Bpeite Toug AAAOUG TPIYWVOUETPIKOUG apIBUOUG TNG

ywviag x rad.
Auon :
2\ 4 4
Exw : 77/12X+GUV2X=1<:>77/12X+(—§j =1<:>77,L12X+§=1<:>77,L12X=1—§<:>
o pix=2-2 o= x—+\/§<:> x =+ 3>
MUX=g =g ST X=g S K=, [0 & MK =+
) 3T , o . , .
Ouwg 7z<x<7,qpa BpiokouaoTe o1o 3° TETAPTNUOPIO OTTOU 77X < O, Gpa (774 =—?
5
X 3 5
ETrior]g:eqéXz77L<:>g¢x:—3<:>g¢x=£ Kall
oVLIX 2 2
3
1 2 2/5
EXK-oX=1< oK =— << o :—@G@(:_
P oK 28 e 28 NG 5

3. (Aoknon 3 ogA. 63 A" opddag axoAikou BiBAiou)

3

3
Av g = -y Kal 77[ <X <27, va Bpeite TOUG GAAOUG TPIYWVOUETPIKOUG aplBuoUlg TG

ywviag x rad.
Auon :
3 oLWX 3 3

2
Opwg : 77/12X+GUV2X=1<:>{— Jgoz;uvxj +GUV2X=1<:>SO'UV2X+O'UV2X=1<:>
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3
= 1O'UVZXJrO'uvZX =1 cuviXx+3cvr2x =3 < dovv?Xx =3 < ovviX =%<:>

3 ., 3z , , o . .
<:>o-uw<:i7, OMWG 7<x<27z, dpa PBpliokduacTte oTo 4° TETAPTNUOPIO OTTOU

3
ovwx >0, dpa 0010(27.

1
Emiong egx = I &> UX = EPX - au»(@nyx_—ﬁ-ﬁcmtx:——.
oLIX 3 2 2
1 3 33
TENOC edX- oK =1 <> OPK = —— <> TP = ——— <> oK = ——— <> ok = —/3
G &K oK P e P 7 P 3

4. (Aoknon 5 oeA. 63 A" opadag oxoAikou BiBAiou)

3 211X -
Av o¢gXx =-2 Kai T cx< 27 , va UTTOAOYIOETE TNV TIPA TNG TTapdoTaong W—M.
2 1+ovwX
Auon :
. 1 1 1
ExXw: eX-oXk =1l ek =—— S ek =—S ek =——.
o -2 2
. . 2 1 2 1 2 1
Amé  TOoV  TUOTIO oCVVW=—— SOV O="""5S oV O="""7
1+ed’w [ 1) 1.1
1+ -= +
2 4
) 1 ) 4 2 2 , 3
< ovv a)=§<:> ooV w=— ouva):i—5<:> o-uva):i?, OHWG 7<X<272'
4
, , o o , 245
apa BPIoKOUaOTE 0TO 4° TETAPTAHOPIO Apa cvvx >0, Gpa |[CLWX = = |
Emiong ek = —— X S NUX = EPK - GUV)(<:>77,ux——1 i S| =———
oL 2 5 5
o _V5].25 45
TeAIKG N TTOPAOTAC 214X TUVX ° > > —4
IKG N 1T T = = = _
e T 1 oo L 2+/5 5+2.5 5+2.5
5 5

5. (Aoknon 7 oeA. 63 A" opadag axoAikou BiBAiou)
Na atrodeigete o011, Ta onueia M(X,y) Tou emmédou pe X =3ovvld Kal Yy =3nul, gival
onueia kukAou O(0,0) kévTpou Kal akTivag p=3.

Auon :
Apkei va atrodeifoupe 0TI n améaTacn Tou onueiou M(X,y) atrd TNV apxn Twv agdvwyv
0(0,0) givai Ion ME 3. ‘Exoupe :

(OM) =/(x=0)2 +(y=0)? =/x* + y? =/(30vv0)? + (37ub)* =+/9ovv20 + 9?6 =
= J9(ovv20+nu’0) =9 =3
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6. (Aoknon 8 oeA. 63 A" opddag oxoAikou BiAiou)

Av 1oX0¢gl X = 200v0 Kail Y =37u6 , va dei€eTte 6T 9X* +4y* =36.
Auon :
Exw : 9% +4y® =36 < 9(2ovvh)? +4(Bnub)* =36 < 9-4ovv?0 +4-9nu’ =36 <
& 360020 +361u°0 =36 < 36(cvv’0+nu’l) =36 < 36-1=36 TTOU IOXUEI.

7. (Aoknon 10 ogA. 63 A" opdadag oxoAikou BiBAiou)
Na atrodeigeTe OTI :

i nua _ l-ovva
" 1+ovva nua
i. oovla-nu'a=2cvvia-1
Auon :
i. Me 1oV TTEPIOPIONO OTI : yua # 0 Kal 1+ ovva # 0 < ocvva # -1 €Xw :
1_ yiaoct
i _ 2T obvar nu’a = (1—ovva)(l+ovva) < nula =1-ocovia <
l+ovva nua

< nula+ovvia =1 Tou I0YUEL
i. ovovla-nu'a=2cvvia-1s (covia)’ -(u’a)’ =2cvvia-1<
& (ovvia —nuta)(ovvia +nu’a) = 2ovvia -1< (ovvia —nula)-1=2ovvia-1<

o ovvia-nula =2ovvia-1e nuta+ovvia-1=0< nula +ovvia =1 Tou I0YUEL

8. (Aoknon 11 ogA. 64 A" ouddag oxoAikou BiBAiou)
Na aTrodeigeTe OTI :
nué N 1+ovvld 2
1+ovvl nue nué
oUW N oo 2
1-nux 1+nux ovwx
Auon :
i. Me Tov TTEPIOPIONO OTI : nul # 0 Kal 1+ ovvl # 0 < ocovl # -1 €xw :

-l (L+ovvl)
: 110 o 1+ 0‘;V9 _ 2€<i::=:>ny29 +(1+ovvh)? = 2(1+ ovVb) <
+ouvd  nu nu

< nutl+1+200v0 + ovv?0 = 2+ 200v0 < NPl +ovv’O+1+ 200V0 = 2+ 20LV0 <
& 1+1+20vv0 =2+ 2c0vv0 TTOU IOXUEL.
ii. Me tov meplopIopd Ot : 1-nux #0 < mux #1, 1+ nux # 0 & nux # -1 kal covx =0

oUW oUW 2 -(A-mx) (A+nux) oo

-+ =
1-nux 1+nux oovwx
< oLV XA+ ux) + ovov?x(L—nux) = 2(1— ux) (L+ nux) <
& LV X+ oLV X - X + oLV X — oLV X - X = 2(L— N’ X) <

& oLV X+ oLV X =2 =2nu’X < 2nu’ X+ 200vPiXx =2 & nu’Xx+ovvix =1
TTOU IOXUEL.

9. (Aoknon 3 ogA. 64 B" ouddag oxoAikou BiAiou)

1 X 1—nux
Av —Z <x<Z vq artrodeigeTe OTI : I " 24X .
2 2 1—rnux 1+ rux

Auon :
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Exw :

\/1+ 1LX _\/1—77,UX ek o \/(1+ )L+ nux) | Q=)L —1x)
1—nux \ 1+ nux A-nrex)@+mp¢) N @+ 172) 1 = 1720%)

2eX <

= 26X OUWC X +ovvx=1< ooviXx=1-nu’x

@\/(1+77u><)2 _\/(1—77/002
1—ru®x

1—ru®x

@+mux)® | @ =rux)? gk V@) Ja—npx)?

Apa 5
ovv X
|1+ 77,ux| B |1— 77,ux|
oo |ovx

Noovv?x Novv?x

=2eX <

=2e¢X . Opwg : —% <X <% apa BpiokduaoTe ato 1° kal aTO

4° dpa 1ox0el cuowx >0, omoTE |0'uvx|=cuvx. Emiong —-1<nux<1 dapa 1oxUel

1+nux>0

Kal 1-nux=>0.

Apa

Lt mpex| - _ Degk s LR _L1TIK oy o LK TIT X oy o

oo |ovK

oUW oUW oUW

= 2mX =2eX < o X _ 2&¢X TTOU IOXUEL.

oUW

EPQTHZEIZ KATANOHZHZ :

10.Na avTioToIXioeTe Ta OTOIXEIO TNG OTAANG A PE Ta ioca Toug oTn OTAAN B, woTe va

I0XUOUV Ol TAUTOTNTEG.

2THAN A 2TNAn B
A. nu‘w L 1
1+ 0’
B. eqpw 2. 1-0uvw
. opw g NHO
5 oV
A. ouvw 4 1
EQW
E. 1+e@°w g 1
e
6. -
ovvV o

11. Na xapakTnpioeTe TIG TTAPOKATW TTPOTACEIG ME ZWOoTO 1 AGBOC.

i nu’l+oovil=2
iii. oLV2=—\1-nu*2
V. 92012092012 =1

1

Vii. cuV?5= .
1+ &p°5
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i. u3=+1-0o0vv’3

iv. ovv3-ep3=nu3

Vi. epl0= L
opl0
viii. nu’T =
T 1+&p°T
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AZKHZEIZ A AYZH :

A. YIOAOrIZMOZ TPIFTONOMETPIKQN APIOMON

3 3 , . .
12. Av Uﬂa)=—g Kal 72'<a)<7, va PBpeite TOug UTTOAOITTIOUG TPIYWVONETPIKOUG

apIBUOUG TNG ywviag w.

13. Av O'z)va):—g Kal %<a)<ﬂ', va Bpeite Toug AANOUG TPIYWVOUETPIKOUG apIBPOUG TNG

ywviag w.

14. Av Ugoa)z—% kal 270°<w<360°, va Bpeite TOUG GAAOUG TPIYWVOUETPIKOUS apIBuoUg

NG ywviag w.

15. Av gpow= —g Kal % << 7, Va oTTodEIEETE OTI :

i. GUVC()=—§ Kal 77,ua)=ﬂ
5 5
i Snuw —15cvva _
6w —5n90°

16. MNa pia ywvia @ (72'37”) loxVel : 5nu’o—Tnuo—6=0

i.  Na amodeigete 0T : ruwm = —g

ii.  Na uttoAoyioete Toug apIBPoUG cvvw, sdpw KAl chw .

17. Av gival 3ovvx +4nux =5, T0TE :
i.  Na uttoAoyio€ETE TOUG TPIYWVONETPIKOUG ApIBUOUG 771X, cUVX, EFX KAl o¢@X .
ii.  Na Bpeite TO TETAPTNUOPIO OTO OTTOIO KATAARYEI TO TOEO X.

18. Av gival 3npux —4ocvvx =5, 10T€E :
i.  Na uTToAOYIOETE TOUG TPIYWVONETPIKOUG APIOUOUG 771X, CUVX, EFX KAl o@X .
ii.  Na Bpeite TO TETAPTNUOPIO OTO OTTOIO KATAARYEI TO TOEO X.

19. Av yia Tn ywvia X, 10X0el 3ouvx+4nux+1=0 , va BPeiTe TO NUX.

20. Na deigete 61T Ta onueia M(x,y) Tou emTEdOU PE X=50UvO Kal y=5nu0, eival onueia
KUKAou kévtpou O(0,0) kai akTivag p=5.

21. Av x=nu6 ka1 y=0uv?8, Bep, va deifeTe 6Tl Ta onueia M(X,y) avikouv og TTapaBoAr, TS
OTTOIaGg VO BPEITE TNV KOPUYH).
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22. Na €&eTA0ETE v UTTAPXOUV TIUEG TOU X, VIO TIG OTTOIEG va 1I0XUEI CUYXPOVWGS r]px:% Kal

1
OLVX =—
3

23. Av nux+0uvx=q, va UTTOAOYIOETE WG OUVAPTNON TOU A TIG TTAPACTACEIG:
I. NUXOUVX ii. nu*x+ouv®x

ovvX

3
24. Av  nuX=— Kai 7 ox< 7, va uttoAoyioTei n Trapdotacn : A= —————.
5 2 EPX + oPX

B. ANIOAEIKTIKEZ AZKH2EIZ

l1-nua  ocvva

25. Na d¢igete o1 : = :
ovva l+nua

26. Na d¢i€ete 0T nula-oov?f—nu’B-ocovia =nula—nu’pB.

27. Na Seifete 6T : 1-spx _opx-1.
1+epx opx+1

ovvl  nub

28. Na d¢igete oI : =ovvl—-nub .

1+ 00 1+ op0

1+op°X _ 1+0pXs

29. Na &¢iteTte OTI : c
1+ep’Xx 1+ epX

=—-20¢X.

30. Av 0<x<TT, va B€ifeTe OTI : \/1—GUVX _\/1+ oLVX

1+ ovvX 1-ocvvX

nLX +1+O‘UW(_ 2
1+ ovwx X X

31. Na a1TodeigeTe OTI :

Ao nula+nula-ocovia+oovia

32. Na uttoAoyioete TNV TIUA TNC TTAPACTAONC :
Y nv Tiyn NG TTap ne 77;14,8+200v2,6’—o-uv4,8

33. Na atmrodeixbei o1 :
i. (7ux + ovvx)? + (ux — oovx)® =2

. nula+ovvia N nla—oovia

ii 2

nua +ovva nua —ovva
1 1

iii. >+ =
l-ep°ax 1-o0¢p

: 1
iv. covia+ovvia-| nuta+ >— |=1
o1/ 0
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V. nula - ega +ovvia - ogo + 2nuo - cuva = gga + opo
Vi. nut X+ ooviX —nu’x = ocvv?x

Vii. (e + o¢X)* — (egX — o¢X)* = 4

34. Na atmrodeixbei o1 :
i. coViX+ovViX-uix+nux =1
ii. covix+2nuPx—nutx=1
ii. (qua-nup —ovva -ocvvB)? + (ua -ovvp +oova -nupf)’ =1
iv. (ocvva -ovvB +nua -nupf)’ + (ua -ocovB —ovve -nuB)’ =1
nu’x —ovvix

V. = NuX — oL WX
1+ nux- ocowx

. x4+ oovix nu3x—auv3x_2

Vi
ILX + CUWX CUW — 11X
vi (L+nux+ovw)?
C A+ X)L+ oowx)
2
viii, X TEXEOUE X+ o0K
NUX — oLWX ep°x—1
I A L S R PN

1-nux  ovv®x

EPX N o :1+77,LIX-O'UW(
l1-ox 1—g¢x X - cvIX
mx 1 g1
l+oowX e 1-ovwX g¢X

Xi.

. ANOAEI=H ANIZOTHTQON

35. Na atmmodeixbei o1 :
i. covia+ovvip+2nua-nupf <2
i. (uo+ovva)? <2

2
j >12
ovva

V. —\/ESTZLJX—GUVXS\/E
V. =13 <5pux+1200vx <13

iil. (30'UVO(+

36. Av 0<x< % , VO OTTOOEICETE OTI : epX + oPpX > 2.

V4 . .
37. Av — < X<, Vvd aTTOdEILETE OTI | X + opX < —2.
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3.3 ANATQrH £T0O 1° TETAPTHMOPIO

Méxpl OTIYUNG YVWPICOUUE TOUG TPIYWVOMPETPIKOUC apiBuoug Tou 1°Y TeTOopTnuopiou
(dnAadn ywviwv amd 0°—>90° i aAiwg atrd O—>%rad ), OTTwg divovtal amd Tov

Tivaka. Oa YAaboupe TTwG PTTOPOUNE VO UTTOAOYICOUME TOUG TPIYWVOUETPIKOUG aplOuoug
MEYOAUTEPWYV YWVIWV. AuT n diadikaaoia yivetal ge avaywyr ato 1° TeTaptnuépio.

ANO TO 2° 5TO 1°

Auo ywvieg AéyovTtal TTAPATTANPWHATIKEG av éxouv dBpolioua 180° f zrad . AnAadn ol
ywvieg @ ka1 180°—w A @ Kal 7 — @ €ival TTaPaTTANPWHATIKES KAl IOXUEI :

> nu(l80°-w) =nue N |u(r — o) =quo)

> ovv(180°—w)=-ocvvew N ‘O‘UV(?I — W) = —oLVW ‘
>  £¢(180° — w) = —cpw N |ep(mr — ) =—cpw

>  o0¢(180° — w) = —cgw i |o¢(r—o)=—cjo|
AnAadn :

O1 TTapATTANPWHATIKEG YWVIEG £€XOUV iBI0 NMITOVO Kal avTiOETOUG TOUG UTTOAOITTOUG
TPIYWVOUETPIKOUG aplBuoug.

AYMENE2 AZKHZEIZ :

1. Na utToAOYioETE TOUG TTAPAKATW TPIYWVOUETPIKOUG apiBuoug :

i. nul20° ii. oov135° ii. £g150° iv. nlu%r V. m)vz?ﬂ Vi. g¢37ﬂ-

Auon :

. nul20° =nu(l80° —60°) = nu60° = @
ii.  oovvl35° =covv(180° —45°) = —cvv45° = —%
iii.  &¢l50° = £¢(180° —30°) = —£¢30° = —g
iv 57 _ (-2 = z_1

==Y =g =3

2z V4 Vs 1
V. ovv—=ovv(r—=)=—0ovv—=—=
3 3 3

vi. g¢377[:g¢(7r—%) =—8¢%=—1

AZKHZEIZ A AYZH:

2. Na utroAoyioToUV Ol TTapPaKATW TPIYWVOUETPIKOI ApIOUOi :

i. nud50° ii. ovv135° ii. £¢120° iv. nluz?ﬂ V. auv%Z Vi. g¢37”
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ANO TO 3° 5TO 1°

Fwvieg Tou dlagépouv katd 180° ) zrad eivai ol @ kail 180°+w N @ KAl 7+ YIA TIG

OTTOIEG I0XUEI :

> nu(l80°+ w) = —nuw A |u(r + o) = —nuol

> ouvv(180°+w)=-cvvw 1 |ovv(7+®)=—-cLV® ‘
>  &4(180° + w) = spw N ed(w + ) = g

>  0¢(180° + w) = odw N |od(r + o) = oo
AnAadn :

O1 ywvieg mou dila@épouv kara 180°

n zrad, éxouv idla £QATITOMEVN Kal

OUVEQPOATTTOMEVI, EVW £XOUV AVTIOETO NUITOVO KAl cuvhliTovo.

AYMENE2 AZKHZEIZ :

3. Na utroAoyioeTe TOUG TTAPAKATW TPIYWVOPETPIKOUGS apIOPoUG :

L u210° i, ouv225° il £p240° V. W%” V. auv%” Vi g¢4?”

J2

Auon :

. nu210° = 1 (180° + 30°) = —77u30° = _%
. ovv225° = cuV(180° + 45°) = —cuV45° = 5
i £4240° = £4(180° + 60°) = £¢60° = /3
v 5—7[— (7Z'+£)—— f__ﬁ

. nu 4 nu 4 /4 4 5

1 b T \/§
V. ovv— =ovv(r+=)=-ovVv—=——
6 6 2

. A Vs b4

Vi. h— =eh(r+=)=ep— =+/3
(] 3 #( 3) (] 3

AZKHZEIZ A AYZH:

4. Na uttoAoyIoTOUV Ol TTAPOKATW TPIYWVONETPIKOI apIOuoi :

i u225 i, Guv240° i, £4210° . W%” V. auv%” vi. g¢57”
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ANO TO 4° 5TO 1°

‘Eotw 611 pia ywvia w Bpioketal oto 1° 1eTaptnuoplo. ToTe n avriBetn TG —w Ba BpiokeTal
oT0 4° TeETApTNUOPIO Kal IoXUE! :

> nu(-w) =-nuo
> |ovv(—w) = GUVCO‘
> |ed(-0) = —spo

> |op(—w) = —0¢w‘
AnAadn :

O1 ywvieg w Kal —w €Xouv idlo ouvnuiTOvOo Kal avTiBéToug TOug UTTOAOITTOUG
TPIYWVOUETPIKOUG apiBuoug.

AYMENEZ2 AZKHZEIZ :

5. Na uttoAoyioToUV Ol TTaPAKATW TPIYWVOUETPIKOI ApIOUOi :

i. nu330° ii. oov300° iii. €¢315°
Auon :

1
i. nu330°=rnu(360°—-30°) =nu(—30°) = -nu30°=—=

2
i. ovv300°=c0v(360°-60°) =ocvV(—60°) = cov60° = %
iii.  £4315° = £p(360° — 45°) = £h(—45°) = —gpd5° = —1

T
F'ONIEZ ME AOPOIZMA 5 (90°)

Fwvieg e aBpoiopa % (4 90°) dnAadr} CUPTTANPWHMOTIKEG, €ival OI @ Kal (%—wj N

aAIwSg @ kai (90°—w) kal IoXUeEl

Va , T Vs
> 77;4(? - a)j = oLV®| ETTIONG 77#[5 + a)j = 77/1(5 - (—a))j =ovv(-w) =ocvvw

Vs , V4 T
> GUV(E — a)j = 1U@| €TTIONG GUV(E + a)j = O'UV(E — (—a))) =nu(—w) = —nuw

> g¢(% - a)j = ogw| eTTioNng 8¢(% + a)] = 8¢(% = (—a))j =of(—w) = —opw

> aaﬁ(% = a)j = g eTTiong 04% + a)j = 0¢(% = (—a))j = ef(—w) = —cpw

AnAadn :
2ZTIG CUMTTANPWHATIKEG YWVIEG TO NUITOVO KOBEpiag 1000TAI ME TO OUVNHITOVO TG
GAANG Kal N EQATTTOPEV KABEPIAG PE TN OUVEQPATTTOMEVN TG AAANG KAl AVTIOTPO@A.
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EPOTHZEIZ KATANOHZHZ :

6. Na avTioToIXioeTe TO OTOIXEIO TNG OTAANG A PE TA ioa TOUG OTOIXEIa TNG OTAANG B.

2TAAN A 2TAAn B

A. nu(T+0) 1. nuod

B. e¢(11-0) 2. —0p8

e e

2

A. op(-0) 4. 000

E. op(T+6) 5. —€pB

2T. ouv(-0) 6. @B
7.0uvO

7. Na avTioToIXioeTe Ta oTOIXEIa TNG OTAANG A UE TA i0Q TOUG OTOIXEIO TNG OTAANG B.

STHAN A STAAN B
A. nu25° 1. Nu65°
B. ouv72° 2. —0¢65°
. ep10° 3. ouv65s®
A. op115° 4. nu18°
5. op80°

8. Na xapakTnpioeTe TIC TTAPAKATW TTPOTACEIC JE ZwaoTo 1 AdBOC.

3—ﬂ—£ i GUVS—”——Q iii. & 3_7[_1
nu ) > . 4 > . EQ 1
Iv. nu120°=% v. ouv120°=-1 vi. ouv150°=_£

AYMENE2 AZKHZEIZ :

ny(z - 9) . O'UV(:ZT — 6’)
117 137
— 40| —=0
w5 oo 0]
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©a atrAoTroiooupe KABE TTaPAyoVTa EEXWPIOTA KAl EXOUE :

> n,u(%—ﬁjzovv@
3 2w+ /4 /4

» ovV| ——0 |=ovV) -0 |=ovV|r+——-60 |=—0cvVv| ——0 |=—nub
2 2 2 2

> Uﬂ(% + 49) = 77/1(10”2+ T 49) = Uﬂ(Sﬂ' + % + 19) = ryu(47r + (7[ + % + HD =

77#(7? + % + 0) = —Uy(% + 9) =—ovvl

> GUV(BTﬂ- — 9) = 0'1)\/(]'27[;L T (9) = O'UV(67Z' + (% — GD = GUV(% - 9) =nuo

Apa n TIUA TNG TTAPACTACNG €ival :

V4 3
n,u[ - «9) . auv( - 49}
A 2 2 _ovvl - (-nub) 1

77/1(1];[ + 9) . ovv(lszﬂ - 6’) —ovvd-nub

FENIKEZ AYMENEZ2 AZKHZEIZ ENOTHTAZ :

10. (Aoknon 1 oeA. 70 A" opddag oxoAikou BiAiou)
Na BpeiTe TOUG TPIYWVOPETPIKOUG apIBuoUs TNS Ywviag :

i. 1200° ii. —2850°
Auon :
i. Av diaipéocoupe 10 1200 pe 10 360 £xoupe 1200° =3-360°+120° Apa
> nul200° =7nu(3-360°+120°) = 771120° = 71 (180° — 60°) = 7u60° = ?

> ovvl200° = oo v(3-360°+120°) = cov120° = coVv(180° —60°) = —cvV60° = —%

> £41200° = £$(3-360° +120°) = £¢120° = £4(180° — 60°) = —£¢60° = —/3

> o#l200° = oé(3-360° +120°) = 5l 20° = 5#(180° — 60°) = —¢60° = —g

ii. Av dlaipéooupe 1o 2850 pe 1o 360 £xoupe 2850° =7-360°+330° dpa :
» nu(—2850°) = —nu2850° = —ru(7 - 360° + 330°) = —u330° = —u(360° — 30°) =

= —nu(=30°) =nu30° =
» ovv(—2850°) = cov285

N

o

°=ovv(7-360°+330°) = covr330° = cov(360°—30°) =

J3

= ovv(—30°) = cvv30° = -

> £p(—2850°) = —£¢2850° = —£@(7 - 360° +330°) = —£¢330° = —£(360° — 30°) =
= —e(—30°) = £¢30° = g

> op(~2850°) = —5$2850° = —ch(7 - 360° + 330°) = —5$330° = —$(360° — 30°) =
= —op(~-30°) = 5p30° = /3
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11. (Aoknon 2 ogA. 70 A" opddag oxoAikou BiAiou)
Na BpeiTe TOUG TPIYWVOPETPIKOUG apIBuoUs TNG Ywviag :

i 187«

rad ii. 271” rad

Auon :
I. Av diaipéocoupe 10 187 pe 10 6 €xoupe : 187 =6-31+1=186+1 dpa :

> ny@:nymﬂzny(Blﬂ+%j:ny(30ﬂ+ﬂ+%j=ny(ﬂ+£j=

6 6 6
_ o _ 1
77ﬂ6 5

V3
=—OoUVV—=——
2
> E(D%=€¢186%+7[26‘(0(31%4-%}=8(D(307[+7[+%j:8(0(72'+%j=
:g¢£:£
6 3
> O'(p%20(0186%”:0'(0(317z+%j:0¢[307r+7z+%j=o-(p[7z+%j:

ii. Av dlaipéooupe 10 21 pe 10 4 éxoupe : 21=4-5+1=20+1 dpa :
21x 207+ V4 T T
> nu =nu =nu 57z+z =nu 47[+7[+Z =nu| r+—|=

4 4 4
_ w2
77/U4 >
217 20+ 7T 7T T
> oLvV——=0VV =ovv|b5r+— |=ovv|dr+x+— |=ocLV| T+— |=
4 4 4 4 4
r 2
=—OoVV—=———
4 2
21r 207+ 7T 7T T T
> & =& =e@|Sr+— |=¢cp| dn+m+— |=c@p| T+— |=p— =1
Ta T ¢( 4) w( 4) ¢( 4) 4
> G(/)Ziﬂza(pz();:Lﬂ:G¢(5ﬂ+%jza(p(4ﬂ+ﬂ+%j=0(p(7r+%j:a¢%:1

12. (Aoknon 3 oeA. 70 A" opddag oxoAikou BiAiou)
2€ KABe Tpiywvo ABI va atrodeigeTe OTI :

i. quA=nuB+T) ii. covA+ovv(B+T)=0
iii é—m)vB_'_r \Y auvé— B+l
S 2 OOV TS
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Auon :
I. 2& KABe Tpiywvo 10XVEI : A+B+l'=r <o A=7-B-T < A=7r-(B+0)
Apa uA =nu(r—(B+TI)) =nu(B+T)
ii. Opoiwg: covA+ocvv(B+T)=cvv(zr—(B+TI))+ocvov(B+T) =
=—ocvv(B+I')+ovv(B+I)=0

A~

A BT 7 A 7 B+ |
iii. loxyver: A+B+l'=ro —+—+—=— —=—— , apa :
2 2 2 2 2 2 2
é_ 7 B+I _UUVB+F
77/12 nu 5 5 5
iv. Opoiw 'GUVé—O'UV z_ Bl Bl
- YHOIWG - 5 5 5 nH 5

13. (Aoknon 4 oeA. 70 A" opddag oxoAikou BiAiou)
ovv(—a)-ocovv(180° + )

Na atmrAoTroIfoeTe TNV TTapdoTaon : o
nu(—a)-nu(90° + «)

Auon :
» ovv(—a) =ovva
» ovv(180°+ ) = —ocvva
> nu(-a)=-nua
» nu(90° + a) = ovva
ovv(—a)-ovv(180°+a) ovva-(—ovva) ocvva

EtTopévwg €Xoupe : o
nu(—a)-nu(90° + @) —nua-ovva  nua

opa

14. (Aoknon 5 oeA. 70 A" opddag oxoAikou BiAiou)
ep(r —X)-ocov(2r +X)- O'z)v(gzﬂ + xj

Na atrodeigeTe OTI :

(37 + X) - ooV (—X) - a¢(22” _ xj
Auon :
> ed(mr—X) =—&gX
» ovv(2r +X) = cowX
97 8+ /4 V4
> ovv 7+x =ovv +X |=ovv 4”+E+X =ovv E+X = —uUX
» nu@3rz+x)=nu2x+ 7+ X)=nu(r+X) =—nux
» ovv(—X) =ov¥X
>

lo] &—x = Ot 207[+”—x = Ot 107r+£—x = Ot Z—x = QX
% 5 4 5 4 5 % 5 @
ep(r —X)-ovv(2x + X) -ovv

5+
2 :—8¢X-O'UVX-(—77,uX) _ 4

ETTopéVWE £XOUE :
77,[1(137Z'+X)'O'UV(—X)-6¢[2]2-7Z_X) — X - CUVX - X
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15. (Aoknon 6 oeA. 70 A" opddag oxoAikou BiAiou)
Na aTTOdEICETE oTl EXEI oT00epn TIUA n TTapdoTacn

nu’ (r —x) +oov(r —X) - cov(2r —X) + 277/12[% — Xj
Auon :
nu (7 — X) = 17X
ovv(mr —X) = —ovwX
ovv (27 — X) = ovv(—X) = cLUVX

T
77[1(5— Xj =oULW

Etropévwg éxoupe : nu’(r —X) + ocov(r — X) -cov(2r — X) + 277;12(% — xj

YV VY VV

= U’ X — COVX - CUVX + 200V X = U X — oLV *X + 200V X = Nu’x + cov’x =1

16. (Aoknon 2 oeA. 71 B" opuddag oxoAikou BiAiou)

nu(bz +w)-ocvv(Tr —w)- n,u(sg — a)) . GUV[727T + a))
j = 77[1260—1

Na atrodeigeTe Ol : c 5
o¢p(57 + o) -nu(Tr —w)- O'UV(; — a)j . Jqﬁ(zﬂ +
Auon :

» nudbz+ o) =nu(ldr+ 7+ o) =nu(r + ®) = -nuw

» ovv(Tr—w)=ocvv(br+r—w)=ocvv(rT—w)=—ocvvw

5x A+ 7T T
e

T 6+ T T
> ovv 7+a) = oLV > +w |=ovv 37r+5+a) =ovvV 27r+7r+5+a) =

T T
= O'UV(ﬂ' + > + a)) = —O'UV(E + w} =nuUw
» o¢(57+w) =ocp(4rx + 7+ w) = op(7 + ®) = cPpw
> nu(Tr—o)=nubr + 7 —w) =nu(r — o) =nuo

5z A+ T T
> ovv 7—0) = oLV > —w |=ovv 27Z+E—a) = oLV E—a) = NU®

r 6+ V4 /4
> O'(o[?+a)j=0(p( > +a)j:o-¢(37z+z+a)j:o(p(2n+7z+5+a)j:

= ¢(ﬂ+£+@)=0¢(£+wj:_5¢a)
2 2

nu(bz + o) -ovv(Tr — w) - 77;1(5; — a)j : 001/[72” + a)j
ETTopévwg €xoupe : 5 7 =
o¢p(57 + o) -nu(Tz — ) - ovv(zﬂ — a)) . 0'¢[27T + a)j
T],lea)+0'l)\/2a):1<:>

2

_ e . . ovv a):lfn,uza)
/) (—ovvw) - cvve - nuw o’ (- o) = o -1,
ogw - Nuw - nue - (—&fw)
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AZKHZEIZ A AYZH :

17. Na BpeiTe TOUG TPIYWVOUETPIKOUG apIBUOUG TNG Ywviag w, oTav :
i. ®=2330° ii. @=660° iiil. @ =405° iv. @=2300°

18. Na BpeiTe TOUG TPIYWVOUETPIKOUG apIBUOUG TNG Ywviag w, oTav :

. T . T 5z . T 227
l. ®=—— . w=—— . w=— . ®=—— w=—"
3 4

19. Na BpeiTe TOUG TPIYWVOUETPIKOUG apIBUOUG TNG Ywviag w, oTav :
23r .. 897 23r V. 437 v 297

20. Na uttoAoyioeTe TIG TTAPOAOTACEIG :

L . 3
A 6 Y3 4

W%.gq)%w&f.w(_ﬂj

3 4 6 6

B nuOz +0)-cov(197 —0) - ep(297 + 0) - (937 — 0)
nu(7z—0)-cov(Qiz+0)-ep(277—0)-op(377+0)

B nul50° + ovv120° + op240°

"~ oLV(—45°) + Nu225° + 1711 20° + £150°

i, T

21. Na a1To0dEigeTE OTI :

O'¢[ﬂ. — a)
nu(r —a) . 2 .GUV(27Z'—C¥)
ep(r+ax) g¢(ﬂ ) nu(4r —a)

“t+a
2

=

nu@Brz —0)-ocov(bzr +0)-ep(Tw+0)-cp(97r —0) 1
nu(2r —0)-cov(dr —0)-ed(67 —0) - cd(Br +6)
nu(24z—0)-ovv(377-0)-sp (157 + 6’)-0{0(%”—9}

iii. =1
nu 17—”+6’ oLV 23—”—9 -oQ 27—”+49 -ep(0-127)
2 2 2
. 3z V4 3
iv. nu —+a|-od =——a |+nu(r—a)+od ——a |=epa
2 2 2
ovvz(ﬂ—a)+77,u2[7zr+aj+ovv(7z+a)-ovv(27z—a)
V. 3 =ovvia
) Vs o 37
_ . — 4+
P (0{ 2) o¢p ( > aj
22. Na atrAOTIOINOCETE TIG TTAPAOTACEIG:
Ao nu(=0)-ep(r —0)-ovv(r +6) i B:77,u(1800+6’)-auv(90"—0)~8g0(3600+6’)
Uﬂ[Z—HJ'U(I{Z—Qj'Uﬂ(”—e) n1(360° + 0) - £p(180° + 6) - nu(180° — )
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23. Na utroAoyioeTe TNV TTOPACTACN : A = nu? (137 + o) + i’ (% + a)j

24. Na UTToAOYiOETE TIG TTOPACTACEIG :

%o on{13 o] of B o) f %)
ny(zﬂ — 9) . 61)\/[1727[ + 9) . 5¢(2727[ — 9) ¢(3727[ + 6’)

277,113:[+\/§-0' 33 - 20 237[
ii. B=
¢397z+\/— 537[_2 3?;7r

25. Na d¢igete OTI: 770/ (%+ x)w;,uz (X—B—ﬂ) =1

8
26. Na deifete OTI: Z 5——1—2 2 7 o 2
| T T SR T LT
27. Na Sei€ete 611: 0< spr=X) 4
op( —X) — epX

28. Na atrodedelxBei Ot :
i.  nu?70°+nu”20°+3n4°110° + cvv°50° + ooV °130° + 3oLV 2 70° = 4
i nud0°-ocovv70° . nul0° - ocovvs5° N EPLS° - oPhb65° _
nu20°-ocovvh0° nu3s5°-ocvv80° &£¢25°-cp75°
. nul®+nu2°+..+nu89° = ovvl®+ ocovv2°®+...4+ cov89°
V.  &@l0°-ggl5°-...- £¢p75°- £¢80° =1
V. EPLC-£@p2°-...- £¢B89° =1

2T x| -1
20002 (20157 -X) -1 77”(2 ) B 1
37:) 1-nu?(2016 7 —x) ocvv?(x—20157)
2

29. Na d¢igete O :

1-2nu(x—r)- GUV(X —

, nu’ ST L x|-1
20vv°(r—Xx)-1 B 2 _ 1

2 o__ - 2 _
1_2’7:“(1800+X)'O'UV(X—BZZJ 1-nu°(720°—x) ovv (37 —X)

30. Na d¢igete 611 :
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31. Av g¢x=—§ Kal 10XUEl %<X<7z, va UTTOAOYIOTEI N TIPYA TNG TTAPACTACNG

nua(+%) -nu[’; _ xj +£h(=x)

SRV
ovvV| —+X |[+ovv| =X
2 2

2ZYNAYAZTIKA OEMATA

A =

, , 3 , .
32. AiveTal ywvia X JE 7 < X < P yla TNV oTroia I0XUEI :

1577;1[77” - xj -oov(Tx—X)— 4001{% + xj =12. Na uttoAoyioeTe :
I. TOUG TPIYWVOUETPIKOUG apIBUoUG TNG ywviag X,

Guv(lszﬂ + Xj + 200V (L7 7 + X)

35¢(112” - x) + 40'¢[X - 172”) |

iil. TNV TIuA TNG TTapdoTaong : A =

33. AiveTal ywvia X ye x (%nj v [”37%) Kal n TTapdaocTaon :

ovv (27 —X) —ny(ﬂ— X) -ovv(r —X)-ovv(r+ X)
Ao 2

nu(bz —X)+nu(7z+X)- Juv(gzﬂ + xj . O'UV[Z[ - XJ

i. No O€igeTe OTI 1 A = g¢pX .
Ao nul10°+ovvl60°  nud0° +ovv20°
ovv20° —nud70° nui0°+ ocvvs0°
TETAPTAMOPIO AVAKEI N TEAIKI) TTAEUPA TNG YWViag X.
iii. Na Bpeite TO 7 x KAl TO cvv X

, VO BpeiTe O€ TT0I0

ii. Av 1oxUel OTI :

wiN

. ] ] . V4 /4
34. AiveTal ywvia X yia TNV OTT0id I0XUEI : GUV(E — xj + ny(x + E) =
. . T V4
i. Na Bpeite Ta GUV(E - X) Kal n,u(x + Ej .
N . 41rx 147
ii. Na Bpeite 10 77;1[7 . O'UV(T + xj + xj.

iii. Av emmAéov 10xUel 6Tl 12X — 77| < 37, va BpeiTe TO auv(%z — xj .
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3.4 Ol TPIFCNONOMETPIKEZ XYNAPTHZEIX

Mia cuvdptnon f pe 1edio opIouoU TO OUVOAO A, AfyeTal TrEPIOBIKA, OTAV UTTAPXEI
TTPAYMATIKOG apIBuog T >0, TETOI0G, WOTE yIa KABe X € A va I0XUEl OTI :

» X+TeA ko x—-TeA

» fT(x+T)=f(x) kit F(x=T)=f(x).

O apBudég T Aéyetar mepiodog ™G cuvaptnong f . O MO yvwoTEG TTEPIODIKES
ouvapTtioelig eival ol T (X) =nux, f(X)=ocvvx, f(X)=eg&@ TIG OTTOIEC KAI BA PEAETAOAE.

H SYNAPTHZH f (X) = nux

1. H ouvdptnon f(X) =nmux €xel wedio opiogol A0 10 A=R.

2. H ouvaptnon f(x) =nux €xel oOvoAo Tipwv 10 f(A) =[-11] Kabwg Ioxvel —1<nux <1
yla KABe x e R Kal To nux Traipvel OAES TIG TINEG aTo didoTnua [-1,1].

3. Houvaptnon f(x) =mux eival repITTA KABWG yia KABe x e R kal —x e R Kai

f(=x) =mu(=x)=—mux=-1(x), xeR.
H ypa@ikA TnG TTapdoTtacn €XEl KEVTPO CUPUETPIOG TNV ApXr) TwV agovwy.

4. H oguvaptnon f(x) =nux cival mepiodikA pe mepiodo T =21, apou yia Kabe x e R
Io0XUOUV:
e X+27m, Xx—2neR
o f(X+271)=mu(x+2n)=nux= f(x) kai

f (x=21) =npu(x—271) = u[-2r—-x) ]| = Np2r—-x) = Nu(=x) = ux = f(x)

5. H ouvaptnon f(x) =nux €Xel XapakTnpIoTIKES TINEG aTo didoTnua [0, 2x] :

TEX ﬂ/'l\ﬂ\ -1 ’_,.nrﬂ
LLEY. ehay.”
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6. Mg mn BonBeia TnG ypa@ikng TTapdoTtaons Tng f, Bpiokouue OTI:
o f T{o,ﬁ} f J«[E,n} f ¢[n,3—“} f T{s—“,zn}
2 2 2 2
e Houvaptnon f oto didotnua [0, 2] TTapoucoiadlel:
. T T T
MEYIOTO OTO X=E, 10 f (—)znu—:l

2 2

eAAXIOTO OTO x—3—7c TO f(B—n]— 3—n——l
2" 2 )~

7. Eaidy n ouvaptnon f(x)=mux e€ival TTEPIOBIKN ME TTEPIOdO 21T, N YPOAPIKA TNG
TTapdoTacn €xel Tnv idla pop@r ota diacTthparta [2w,4xn], [4n,6x], ... KABWS Kal OoTA

olaotAuata [-2x,0], [-4n,-27], ...

Ométe n f TTapouoidder:

MEYIOTO OTA x:2m+g ,keZ ,101

eAayioTo oTa X=2KTC+3?TE , KeZ ,10 -1

‘ET01 £€0UpE TNV akOAouBn ypa@iki TTapdoTtacn oto R, Tng ouvdptnong f(x)=nux, n
oTToia AEYETAI NUITOVOEIBNG KAMTTUAN.

y = Nx

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 99



AATEBPA B° AYKEIOY

H ZYNAPTHZH f(X) = po-nuwx

H ouvdptnon f(X)=p-nuwx pe p,o >0 cival TEPIOdIKA PE TTEPIODO Tzz—ﬂ, EXEI
()
MéyiIoTO TO p Kal eNdxioto TO —p. lNa va Xoapdfoupe Tn ypagikr TTapdoTacn Tng

. , . T 3 . ,
f (X) = p-nuwx divoupe OTO X TIC BACIKES TIMEG 0,5,7[,7 Kal 27z a@oU OPwG TTpwTad

TIG OIAIPECOUNE UE TOV APIOUO w. AnAadn : O,L,E,B—” Kal 2—” €101 0 BAOCIKOG TTivaKag
20 @ 2w Q)
NG ouvaptnong f (x) =nux :
X T 3z
0o | 3 2 | 2®
f (X) = nux 0 1 0 -1 0
yivetaryia v f(X) = p-nguwx :
z | Z | & | Z&
X 0 20 W 20 [2)
f(X) = p-nuwx 0 P 0 —-pP 0

, , . . 2r
Kal n avrtiotoixn ypaik tmrapdotacn NG f(X) = po-nuwx oto didoTnua A:[o,—}
@
TTAipVEl TN HOPOPN :

fix)=pnpuwx

MapoaTnpnoEIC :

> Av €xw va oxedidow Tn auvdaptnon f(X) = o -nuwx + o, 161€ oXEBIAJOUNE TTPWTA TNV
f (X) = p-nuwx kol peratotriCoupe TN ypa@ikh mapdotacn g f 1Tpog Ta mavw av
a>0 ) Tpog Ta KATw av a<0, KaTtd a JovAdEG.

>  Av €xw va oxedlaow Tn ouvaptnon f(x) =—p - -nguwx, 1618 OXEOIAJOUNE TTPWTA TNV
f (X) = p-puwx Kol ETA TTAIPVOUUE T CUPMETPIKA TNG WG TTPOG ToV dgova X X.
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AYMENEZ2 AZKHZEIZ :

1.

(Aoknon 1 ogA. 81 A" opddag)

Na oxedIAoeTE TIC YPAPIKEG TTAPACTACEIS TWV OCUVOPTHOEWV, KABe @opd oTo idIo

ouoTnua agdovwy.

. f(X)=2nux, g(x) =0,57ux, h(x) =—-2nux, 0<x<2rx

Auon :

i. Na mg ouvaptioceig f(x) =2nux, g(x)=0,57ux, h(x)=-2nux woxvel : T=2x
apa oxNUOTICOUUE TOV TTIVOKA :

X Vi 3r
0 2 V4 2 | 27
X 0 1 0 -1 0
f(X) = 2nux 0 2 0 -2 0
g(x) = 0,577x 0 0,5 0 -0,5 0
h(x) = —2nux 0 -2 0 2 0

OT1T6TE TTPOKUTITOUV Ol YPOPIKES TTAPACTACEIS TWV TTAPATTAVW CUVOPTHOEWV :

. (Aoknon 2 oeA. 81 A" opadag)

2e €va ouoTnua afdvwv va oxeOIAOETE TN YPAPIKA TTApAcTACn TNG OuvdapTnong
f(X)=nux Kol OTn OUVEXEId TIC YPOQPIKEG TIAPACTACEIC TWV OUVAPTACEWV
g(X) =1+ nux kai h(x) = -1+ nux.

Auon :

H ypaiky mapdaotacn TnG g(X) =1+ 7uX TTPOKUTITEI AV UETAPEPOUME KATAKOPUPQA
Katd pia povdada TTpog Ta TTAvw Tn ypa@ikn trapdoTtacn NG f(X) =nux, evw Tng
h(X) = -1+ 7uX Qv PETOPEPOUPE KOTAKOPUPO KOTA HIa Povada TTPOG Ta KATW Tn
ypa@ikf rapdotacn 1ng T (x) =nux.
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3. (Aoknon 3 ogA. 81 A" ouddag)

Na oxedidoete 0T0 id10 CUOTANA ALOVWYV TIG YPAPIKES TTAPACTACEIS TWV CUVAPTIOEWV :
f (X) = ux Kal g(x) = nu3x 0<x<2r
Auon :

H ocuvdaptnon g(x) =nu3x eival TepIodIkn pe TTepiodo T = 27

——, dpa TIC BAOCIKEG TIUEG
w
0,%,7[,377[ Kal 2z Ba TG dlaipéocoupe Ye 1o 3. AnAadn : 0%%% Kal 2—” €101 O

Baoikdg Tivakag NG ouvaptnong g(x) = nu3X :

T 37
3x 0 E T 7 27
z |z | Z | 2
X 0 6 3 2 3
g(x) =pu3x 0 1 0 -1 0

‘ET01 01 ypa@IkéG TTapacTdoelg Twv f (X) = ux kol g(x) = pu3x givai :
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4. (Aoknon 5 ogA. 81 A" oudadag)

‘EoTw n ouvaptnon f(x)= 277;1%. Mola €ival n PéyioTn Kal TTola N €AGXIOTN TIWA TNG

ouvapTtnong autig; Moia gival n Tepiodog NG ev Adyo ouvaptnong; Na oxedIAOETE TN
ypa@iki Tapdotaon ¢ f(x) oe dildoTnua TTAATOUG PIag TTEPIOGDOU.

Auon :

1
H ouvdptnon f(x) =277/1§ gival NG Moppng f (X) = p-nuwx, ye p =2 Kai a):E'
Apa €xel YEyiotn TIUR o =2 Kal eAaxioTn Ty — p =—-2. H mepiodog TnG ouvapTnong

2 2
civar T = o —17[ =47, dpa TIG BACIKEG TIMES O,%,;z,%r Kal 27z Ba TIG OIaIPECOUNE
w
2

1
ME TO > N aAAIwg Ba TiI¢ TToAAaTTAacIGooupe €Ti 2 dnAadn : 0,7,27,37 kKol 4z, €101 O

Baoikdg mivakag Tng ouvdaptnong f(X) = 277,11% ;

X 4 3
2 0 2 b4 o | 27
X 0 T 2 3z 4z
X
f)=2mu= 1 0o | 2 | o | -2 o

X
Me Tn BoriBeia Tou Trivaka axedidloupe T ypa@ikn TapdoTtaon g f(X) = 277;15 ;
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H ZYNAPTHZH f(X)=ocvwx
. Houvdptnon f(x) =cvvx éxel medio opiopol 6Ao 10 A=R.

. H ouvdptnon f(x)=cvvx €&xer ouvoAo Tipwv TO f(A)=[-11] KaBWG I1OXUE
—1<ocuvx <1 yia KABe x e R Kal TO cuvx TTaAipvEl OAES TIG TINEG OTOo didoTnua [-1,1].

. Houvdptnon f(x)=cvvx eival dptia Kabwg yia KaBe x e R kal —x € R Kai
f (—-xX) =ovv(-X) =cvvx = f(x), xeR.
H ypa@IikA TnG TTapdcTtacn €xel AEova CUPPETPIOG TOV Agova y'y.

. Houvdptnon f(x) =cvvx eival TepIodIKA pe TTeEpiodo T = 2m, apou yia KaBe x e R
IoOXUOUV:
o X+2m, X—2neR
e f(X+2n)=0cvv(x+2n)=0cvvx= f(x) Kai
f (x—21) = suv(X—27) = oLV [-(21— X) | = sLV(2n — X) = cLV(-X) = cLVX = f(X)

. Houvdptnon f(x) =cvvx €Xel XapOKTNPIOTIKES TINEG OTO didoTnua [0, 2x] :

im
2

1 o~ _; 0 1
GUVX -
IJE]F.\A . ehay.”” / LEY.

‘ETOI TTPOKUTITEI KAI N YPAQIKN TNG TTAPAOCTACN OTO OIACTNUA WIOG TTEPIOdOU T=21T.

- 0 2n

|8

YA Y = OUVX

1.

an S
II‘qI'IT4|-|
o] m " /3n7n 2
NI 2 3

O=x=2m

S
Y

=]
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6. Me Tn BonrBeia TnNG ypagIkAg TapaoTaong NG f, Bpiokoupe oTi:
. fJ«[O,n] , fT[n,Zn]
e Houvdaptnon f oto didotnua [0,2x] TTapoucidder:
MéyioTo oTa x=0 kal x=2xn 10 f(0)=f(2n)=1
eNaxioto oto x=m, 170 f(n)=-1

7. Eaidy n ouvdaptnon f(x)=cvvx e€ival TTEPIOBIKN PE TTEPIODO 21T, N YPAPIK TNG
TTapaoTaon €xel Tnv idla yopen ota diaotAuarta [2xn,4n], [4w,67], ... KABWS KAl OTA
diaotAuata [-2x,0], [-4n,—-27], ...

Ométe n f Tmapouoialer:

MEYIOTO OTA X=2km , Ke€Z ,T0 1
eNAxIoTO OTA X=2kt+7 , K€Z ,T0 -1

‘ET01 £€x0UpE TNV akOAoUBN ypa@ikr TTapdoTtacn oto R, TG ouvdptnong f(x) =cvuvx.
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H ZYNAPTHZH f (X) = p-ocvvwX

2
H ouvdptnon f(X)=p-ocvvox Pe p,o >0 cival TePIOdIKA WE TTEPIODO Tz—ﬂ, EXEI
@
MEYIOTO TO p Kal eNaxioto 170 —p. lNa va Xopd{oupe Tn ypagikr TTapdoTacn Tng

. . . T 3z . .
f (X) = p-ocvvwx divoupe OTO X TIG BACIKEG TIMEG O,E,ﬂ,7 Kal 27 a@ou OpwG TTpwTad

TIG OIAIPECOUNE UE TOV APIOUO w. AnAadn : 0,2£,£,§—ﬂ Kal 2—” €101 0 BAOCIKOG TTivaKag
w @ () [0
NG ouvdptnong f(X) = cowx :
X i 3
0 2 /4 o 27
f (X) = ocowx 0 -1 0 1
vivetaryia v f(X) = p-ocovax :
A A I
X 0 2w ) 20 )
f (X) = p-ocvvax P 0 P 0 P

, . . : 27
Kal n avriotoixn ypa@ikn mapdotacn NG f(X) = p-ocvvewx oto didoTnua A:[O,—}
1)

TTAipVEl TN HOPOPN :

f(x)=pouvwx
YA @ O<x<2m
P :

3m 5m

LR A Xy,
Of nm n 3n7n 2w

4w 2 20w 4w
-P

Maparnpnosiq :

> Av éxw va oxedidow Tn ouvdptnon f(X) =, -ocvvox+a, 10Te axedIA(OUNE TTPWTA
v f(X)=p-covox kal yetatomifouhe Tn ypa@ikr Tapdotacn tng f Tpog Ta
Tavw av a>0 A TPog Ta KATW av a<0, Katd a HovAadeg.
> Av éxw va oxedidow Tn ouvdptnon f(x) =—p-ocvvex, 161¢ oXeDIAJOUNE TTPWTA TNV
f (X) = p- cvvox Kal JETA TTAIPVOUNE TN GUPMETPIKN TNG WG TTPOG Tov Afova X X.
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AYMENEZ AZKHZEIZ :

5. (Aoknon 1 oeA. 81 A" opddag)
Na oxedIdoeTe TIC YPAPIKEG TTAPAOTACEIS TWV OUVOPTHOEWYV, KABE @opd oTo idlo
ouoTnua agdovwy.
ii. f(x)=2oc0wX, g(x) =0,500wvx, h(x) =—-2cvw 0<x<27
Auon :
ii. MNa g ouvaptioelg f(x) =2cvvx, g(x) =0,50vvx, h(x) =—-2cvvx 1ox0el: T=2x
apa oxNUOTICOUNE TOV TTiVOKA :

X i g
0 2 T 2 27
oL 1 0 -1 0 1
f (X) = 20vwx 2 0 -2 0 2
g(x)=0,50vwx | 0,5 0 -05 0 0,5
h(x) = —-2covx | -2 0 2 0 -2

OTT0TE TTPOKUTITOUV Ol YPOPIKEG TTAPACTACEIG TWV TTAPATTAVW CUVOPTHOEWV :

6. (Aoknon 4 ogA. 81 A" ouddag)
Na oxedidoete 0T0 id10 cUOTANA ALOVWYV TIC YPAPIKES TTAPACTACEIC TWV CUVAPTITEWY :

f (X) = ocowx Kal g(x) = oov3x 0<x<2rx
Auon :
H ocuvdptnon g(x) = cov3x eival TepIOdIKN pe TTeEpiodo T = 2—7[, apa TIG BACIKEG TINEG
w
O,£,7r,3—7Z kai 2z Ba Tig diaipEéooupe Pe 1o 3. AnAadn : O,z,z,z Kal 2—”, €101 O
2 2 6 3 2 3

Baaikdg Tivakag TnG ouvapTnong g(x) = cov3x :
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T 3z
3x 0 E T 7 27
7z | 7= | 7 | 27
X 0 6 3 2 3
g(x) = oov3x 1 0 -1 0 1

‘ET01 01 ypa@IKEG TTapacTAoElS Twv f (X) = covx kal g(X) = cov3x givai:

7. (Aoknon 6 ogA. 82 A" ouddag)
. . X . . . .
Eotw n ouvdptnon f(x)= ZO'UVE. Moia gival N peyioTn Kal Trola N eAGXIOTN TIWA TNG

ouvaptnong autng; Moia givalr n mepiodog NG v Adyo ocuvapTtnong; Na oxedidoeTe
ypa@ikh Tapdotacn g f(x) oe didoTnua TTAGTOUG HIag TTEPIOSOU.

Auon :
1
H ouvdptnon f(x) = 2001/% gival TNG pop@nrg f(X) = p-ocvvwx, e p=2 Kal @ = 7"

Apa €xel yeyiotn TIUR o =2 Kal eAaxioTn Ty — p =—2. H 1epiodog TnG ouvdapTnong

2 2
civar T = o —17[ =47 , dpa TIC BATIKEG TIMES O,%,n,%r Kal 27z Ba TIG OlIaIPECOUE
w
2

1
ME TO > N aAAIwG Ba TG TToAAaTTAaCIGooupE €Ti 2 dnAadn : 0,7,27,37 kol 4z , €101 O

Baaoikog mivakag Tng ouvdptnong f(X) = Zauvg ;

X T 37

2 0 2 T ) 2

X 0 V.4 27 37 47
X

X
Me Tn BoriBeia Tou Trivaka oxedidloupe T ypa@ikn rapdotaon g f(X) = ZGUVE :
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H ZYNAPTHZH f(X)= &g
1. H ouvaptnon f(x) =epx €xel medio opiopoU To GUVOAO A = R—{x/x = KTC+§,K € Z}.

2. H ouvaptnon f(x) =epx €xel ouvoAo Tiywv 10 f(A)=R.

3. Houvdaptnon f(x) =epx eival TTePITT, a@ouU yia KABe x € A Kal —Xx € A Kal
f(—x) =ep(-X) =—epx=—1(X), X A.
H ypa@Iiki TG TTapdoTacn €XEl KEVIPO CUMMUETPIOG TNV ApXH TWV agOVwV.

4. H ouvaptnon f(x)=ecpx ecivar TTEPIOdIKA peE TTEPiodo T=m, apou yia KABe xe A
IOXUOUV:
e X+m, X—TTeA
o f(X+m)=ep(X+m)=ecpx= f(x) kai

f(x—m)=ep(X—m) = ecp[—(n—x)] =—ep(n—X) = epx = f(X)

5. H ypagikr mapaotacn TG f(X) =epXx @aiveTal 0TO TTAPAKATW OXNMA.
YA

: i | y=eox | :
R ol / : X
! =3n Amom no/m 3m /2n 7
: 2 2 2 2 :
6. AT ™ YPaQIKA TTapdoTacn Mg f(X)=¢€ox, TTPOKUTITEI oTl
fT(—%n,—gj, fT[—g,gj, .., kar om Oev €xel akpotara. Emiong n  ypagikn

mapdoTaon TG f(x) =epX €XEl KATAKOPUPESG AOUUTITWTEG TIG EUBEIEG X = —g, X = %
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AYMENEZ AZKHZEIZ :

8. (Aoknon 7 oeA. 82 A" ouddag)
Na oxedIA0ETE TIG YPAPIKEG TTAPACTACEIG TWV CUVAPTIOEWV :

i f(X) =g ii. g(x) =1+ egx iii. h(x) =—-1+ &¢x
oT0 id10 oUoTNUO AgOVWV.
Auon :

H ypaoik Tapdotacn TnG g(X) =1+ egX TTPOKUTITEI OTTO PIA KATOKOPUPN UETATOTTION
NG YPOQIKAG TTapdctaong NG f(X) = egx katd pia povdada Tpog Ta Tavw, VW TNG
h(x) = -1+ &gx Kkatd pia povada TPog Ta KATW. O YPOQIKEG TTAPOACTACEIS TWV
OUVAPTAOEWY QAivovTal OTO TTAPAKATW OXNUA.
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H ZYNAPTHZH f(X)=o0X

1. H ouvaptnon f(x)=o@x €xel edio opiopol To oUvolo A =R—{x/x=kmn,keZ}.
2. H ouvaptnon f(x) =oex £xel ouvoho Tipwv 10 F(A)=R.

3. Houvdaptnon f(x) =ocex cival TTEPITTA, a@ouU yia KABE X € A Kal —X € A Kal
f(—x) =o¢p(-Xx) =—cpx=—-1(X), x€A.
H ypa@Iki TNG TTapAcTacn €XEl KEVIPO CUPPETPIOG TNV ApXH TWV agOVWV.

4. H ouvdptnon f(x)=ocpx e€ivar meplodikr Pe Tepiodo T=7, a@ou yia KABe xe A
IoXU0UV:
e X+m, X—meA
o f(X+m)=00(x+mn)=cpx=f(X) Kai

f(x—1) =o00(X—1) = 6p[—(n—X) | =—c@(n—X) = cpx = f(X)

5. H ypagikn Tapdotacn NG f(x) =ocex @aivetal 01O TTAPAKATW OXAUA.
yi

y=6@X

(SIE]

6. ATI6 Tn ypagiki) Tapaotacn g f(X)=oex, mpokutrer 6 f 4 (-n,0), fi(0,x), ..,
Kal om Oev €xel akpotata. Emiong n ypagiki mapdotacn Tng f(X)=ocpx €xel
KATOKOPUPEG AOUUTITWTEG TIG EUBEieC x=—-m, X=0, X =m,...

EPQTHZEIZ KATANOHZHZ :

9. Na CUPTTANPWOETE T TTAPAKATW KEVA, WOTE VA TTPOKUWOUV aAnBEic TTpoTAoEIC.
i. Avnouvdptnon f eival Tepiodikr pe Tepiodo T, TOTE

ii. Houvaptnon f(x)=cuvx €xel GUVOAO TIHWV TO ................

iii. Hypagikn TTapdoTtacn NG f(X)=nuX AEyetal ......ceevvenn..

iv. H ouvdaptnon f(x)=c@x €xel medio opIooU 70 OUVOAO Ri={XER/..................... }

v. H ouvdptnon f(x)=pnuwx , p,w>0 €éxer tepiodo T= .......... , MEyIOTN TIUA
.............. Kal EAAXIOTN TIMA «.veeveeennee.
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10. i. Na oupTTAnpwoEeTe Ye Ta oUPPBOAa 1,| Ta TTAPOKATW KEVA, WOTE VA TTPOKUYOUV

aAnBeig TTpoTAoEIG.

a. Av f(x)=nux, 1éT1E f ... {O%}

B. Av f(x)=ouvx ,16T1e f ...[7,27].

. Av f(x)=epx, TO0TE f ... _f,f )
Y (X)=e@ ( 5 2}
0. Av f(X)=-2npx, TOT1¢E f [%3?”}

ii. No ouptTAnpwoeTe Pe Ta CUPPOAA <, > Ta TTAPAKATW KEVA, WOTE VA TTPOKUYOUV

aAnBeig TTpoTAoEIC.

a. Av 0<a<B<%, TOTE OUVA...OUVp
B. Av O<a<B<%, TOTE €QA...€QP

y. Av %<G<B<3?ﬂ ,TOTE Nua...NUR

0. Av 1<a<1,5, 101€ Na...Nu1
€. ouv1l...ouv2
oT. Av X€(2,3) , TOTE NU3...NUX...NK2

¢. Av xe (0,%) ,TOTE EQX...EP2X

11. Na XapoKTNEIoETE TIG TTAOPAKATW TTPOTACEIG e ZwoTO(Z) A AGBOG(A).
I. H ouvdptnon f(x)=cpx éxel medio opiopou 10 R
il. H ouvdptnon f(x)=nux ival aptia.
iii. H ouvdptnon f(x)=2cuvx £xel ouvoAo TIgwv 10 [-2,2].
V. H ouvdptnon f(x)=cuv2x £xel Baoik TTePiodo To 21T.
V. H ouvdptnon f(x)=e@x £€xe1 auvoAo Tiywv 10 R .

AZKHZEIZ A AYZH :

12. Na atrodeiteTte 611 01 TAPAKATW CUVOPTHOEIS Eival TTEPITTEG.
. f(X)=nu2x+x
ii. f(X)=nu5x+nu3x
i, f(X)=nux+ egx

13. Na atrodeitete 611 O TTAPAKATW CUVOPTAOEIS Eival APTIEG.
i.  f(X)=nu’x+oovx+1
i. f(X)=ovv’x+ovv2x

14. Na atrodeitete O :

i. nouvaptnon f(xX)=nux—ovwvx+1 éxel TeEpiodo Tov apIBud T=21r.
ii. nouvaptnon f(X) =3+ o@Px €xel Tepiodo Tov apIBPO T=Tr.
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15. Na Bpeite TN MEYIOTN KAl TNV EAAXIOTN TIUA TWV CUVAPTHOEWV :

i f(X)=4nux
i. f(x)=200v2x
ii.  f(x)=-3nyu3x

iv. f(x)=50c0vv3x

16. Na Bpeite TNV TEPIOdO TWV CUVAPTHOEWV :
f (X) =3nu2x
i. f(xX)=20vv3x

i, f(x)= 577#%

iv. f(x)= 2auv§

17. 210 id10 ouoTnNua afdvwyv va oXeBIAOETE TIG YPAPIKES TTAPACTACEIC TWV CUVAPTHOEWV :
i f(X)=nux , g(xX)=nu2x 0<x<L2x

i. f(X)=ocvwx , g(X)=ocvv3x 0<x<2rx

il.  fO)=mux , g(xX)=3nux h(x)=—mnux

iv. f(X)=ovw , g(X)=20vvx h(x)=—-cvwX

v. f)=mx , 9g(X)=nux+2 h(x)=nux-1

vii f(X)=200wx , g(X)=20vvx+1 h(x)=2cvvx-1

18. Aivetai n ouvdptnon f(Xx) = 377;12

i. Na Bpebei 1o edio opiopot A Tng f
ii. Na Bpeite Ta akpoTtata ng f
iii. Na Bpeite TNV TEPiodo TG
iv. Na oxedidote Tn ypa@ikrp Ttapdaoctacn TS f  kKaBwg kar NG ouvAptTnong
g(x) =—1(x) oT0 idI0 CUOTNNO AgOVWV.

19. Aivetai n ouvdptnon f(x) =3cvv2x

i. Na Bpeite Ta akpdTaTa 1ng f

ii. Na Bpeite TNV TTEPiodo NG f

iii. Na oxedidote Tn ypa@ikn TapdoTtacn Tng f
iv. Na oxedidoTe T ypa@ikr) TTapdoTtacn g — f
v. Na oxedidoTe T ypagikr Tapdataon g | f|

20. Aivetal n ouvdptnon f(x) =2nu(zr —2x) + auv(% — ZXJ

i. Na amodeigete om1  (Xx) =3nu2x Kal va Bpeite To TTEdio opiopou A 1ng f
ii. Na Bpeite TNV TTEPiIodO Kal Ta akpdéTaTa TNG f
iii. Na oxedidote Tn ypa@ikn TapdoTtacn Tng f
iv. Na efetdoete av n egiowon f(x) =4 éxel Auon.
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25.

26.

27

28

AATEBPA B’ AYKEIOY
. H ypagikry mapdotaon tng ouvaptnong  f(X) :a-auvg diépxeTal ammd 10 onueio

M(211,-2)
Na Bpeite TNV TEPiodo kal Ta akpoTata TnG f
Na oxedidoTe Tn ypagiki TTapdotaon 1ng f

. Av n ouvédptnon f(x) :a-o-uv% ME o, >0 €xel PéyloTo TO 2 Kal TTEPiodo Tov

apiBuo T=61T, va BpeiTe :
Tov TUTTO TNG OUVAPTNONG

Tig nipég T (27) xkai f[%)

. Aivetal n ouvaptnon : f(X) =a-nu2x pye a >0 n omoia €xel yéyioTo TO 3.
Na Bpeite To TTEdio opiopou TG f Kal TNV TIYA Tou Q.
Na Bpeite Tnv TTepiodo Tng f
Na oxedidote Tn ypa@iki TapdoTtacn Tng f  kaBwg kar TnGg ouvdapTnong
g(x) =—1f(x) oTo idlo cuoTnua agévwv.
Na atrodeifete 61 n e€iowon f (x) =4 eival aduvarn.

(24 +1D)x «

. Aivovtal ol ouvaptioeig f(X)=x+3+2nu al

—2)X
g(x) =64 +10—3m)v%. Na Bpeite TIC TIHEG TWV K, A av gival yvwaoTd 6Tl £Xouv
TNV idla pé€yioTn TIPA Kal N Tepiodog TG gival TpImTAdoia atrd Tnv mepiodo TG g .

Na e&eTdoeTe, av o TTapPaKATW CUVAPTACEIS Eival TTEPIOBIKEG Kal va BPEITE TNV TTEPiodO
TOUG.

i f(x) = nu2x i f(X):ZJuvg i f(x):g¢%

Aivovtal ol ouvapTtroelg (X)) =2nux kar g(X) = Zny(x —%J+ 3.

i. A0 Troleg petartotrioeig Tng C; mpokutrteln C ;
ii. Naoxediaoere 1n C; kain C, 010 idlI0 GUCTNUA AZOVWY.

. Na TapaoTtioeTe ypa@Ik& TIG CUVAPTHOEIG:
i f(X)=-2+nux i f(x):ovv(x+%j
ii. T(x)=1+ mu[x—%j iv. T(x) =377,u(2x—%j

. Av n ouvdptnon f(x)=(Q2—«a) -nu(px), a>2 kai B>0 éxel epiodo 10 % KAl YEYIOTN

TIUA TO 3, va Bpeite Ta a Kal B.
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29. 'EoTtw n ouvaptnon : f(x) = %ng.
I. Na Bpeite Tn péyioTtn Kal eAaxiotn TiPn g f.
ii. Na Bpeite Tnv mTEpiodo TG f.
iii.Na kdavete Tov TTivaKa WETABOAWV Kal T ypa@ikr trapactacn tng f oe didotnua
TAdTOUG i00 e TN TTEPiodo TNG f.
iv. Na Auoete ypagikd: o) Tnv egiowon f(x)=0, oTo [0,61T]
B) Tnv aviowon f(x)>0, oTo [0,6TT].

30. Na kavete Tn ypa@ikn TTapdoTtaon g f(x)=|nux| oto didoTnua [0,211].

31. H Bepuokpacia oe BaBuoug KeATioU HIOG NUEPAG OE €va XWPO TTEPIYPAPETAl KATA
TIPOCEYYION OTTO TN OUVAPTNON © =1077,ug, OTTOU t 0 XPOVOG O€ WPEG.
i. 6on gival N péyiotn PeTapoAn TG Bepuokpaaiag katd Tn didpkeia evog 24wpou;

ii. Na kavete Tn ypa@ik TapdoTacn TG ouvapTnong yia : 0st<24.
iii. Mol XpoVIKEC OTIVHEC N Beppokpaaia ATav:  a) 0° C B)kdTtw améd 0° C

32. Na egetdoeTe av KaBeyia atrd TIG TTAPAKATW CUVOPTACEIS Eival ApTIa 1) TTEPITTH :

i f(x)= xn,ul—BauvZX
X

2
i, £00) =X _2spx
X

ji.  f(x)=ovvx+nu’x
iv. f(X)=e&px—x-ovvx
v. f(X) =ocvwx—|nux|

33. Na &¢igete 611 N ouvdpTtnon f(x) = 277,u§+0'z)1/§ éxel mepiodo T=121r.

34. Na HEAETACETE WG TTPOG TN HOVOTOVia TIG CUVAPTACEIG :
i.  f(X)=2x"+3yux oto BiGoTnua A = {—%%

il. f (X) =3cvwX +§ oT1o diaotnua A = (0,7)

35. Na peAeTAoeTe WG TIPOG T MovoTtovia Tn ouvdptnon f(X) =ocvwx o010 diIdoTnUa
A =[0,27]. ZTn OuVEXEIQ VO CUYKPIVETAI TOUG TPIYWVONETPIKOUG apIOPOoUG :

. V4 T 1 or .. 137 177

l. Gl)Vg KAl GUV? Il. oLV—— KAl oLV — . ovv—— KAl oVV——

12

36. Na peAetioete wg TTPOG TN povoTovia Tn ouvaptnon f(X)=nux oto didoTnua
A =[0,27]. ZTn OuvEXEIQ VO CUYKPIVETAI TOUG TPIYWVOMNETPIKOUGC apIBuoUG :
13

i z Kal —29% i 7—” Kal —357[ iii 6—” Kal —
-77/15 nu - -77ﬂ12 nu 12 - U 5 nu 10
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3.5 BAZIKEZ TPIFTONOMETPIKEZ EZI2QZEI2

MEOOAOAOrIIA 1 : Ol EZIZQIEIX : 77X = | [cOWX =],
EX=0o KAl |loX =«

» Av @ cival yia AUon TngG €§iowong nux = a TOTE :
X=2kmw+6

X =nul <= -<n ke”Z
X=2xk7w+ (7 —86)

» Av 0 cival yia Auon TnG €§iowong cuX =a TOTE :
X=2xk7w+6

oW =ovvO <N kel
X=2xm—6

» Av @ cival pyia AUon TnG €6iowoNG egx = ¢ TOTE :
ek = £¢0 < x=k7w+0 , KZ|

» Av 0 cival yia Auon TnG e€iowong o¢gx = o TOTE :
oX = ol << X=kr+60 , ke’

NAPATHPHZH : NQZ AIQXNQ TO « - » (MEION)

—nux = np(=X)
—ovwX = ovv(r — X)
— X = £¢(—X)

. —oX = og(—X)

S

e & OAOUG TOUG TTAPATTAVW TUTTOUG TWV X,8 PTTOPEi va KaTtaAapBavouv dIaQopeg
TTapaoTAoel§ TNG popdng f(x),g(x).

T
o ¢ eCIOWOEIG UE £PX TIAIPVOUNE TTEPIOPIOUO cLVX # 0 <> X # K‘7Z'+E , kKeZ.

o ¢ eCIOWOEIC UE OPX TTAIPVOUUE TTEPIOPIONO nuX#0 <= X =k, k€ Z.

AYMENE2 AZKHZEIZ :

A. TPIFCONOMETPIKEZ EZIZQ2EIZ : ATTAH MOP®H

1. (Aoknon 1 oeA. 88 A" opadag)
Na AUOETE TIG ECIOWOEIG :

L. nqux=0 i 77,uX:72 i. covx=0 v GUWI%
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Auon :
X=2x7+0 X =2k
. nux=0< nux =nul <14 =Y Ke”l
X =27+ (7 —0) X=2K7w+ 7T
X=2K‘7Z'—|—% X=2K‘7Z'+%
, V2 7 . .
X = == <> X =nu - <41 S K EZ
X:2K7Z'+(7Z'—£j X:2K‘7Z'+3—ﬂ-
4 4

T V4
1il. o-uw<:0<:>o-uw<:o-uv5<:>x:2/miz KeZ

. 2 T T
[\YA o-um:—<:>o-uw<:o-uvz<:>x:2mziz JKeZ

2. (Aoknon 2 ogA. 88 A" ouadacg)
Na AUOETE TIG ECIOWOEIG :

. 1 . 2 .
I 77,ux=—§ I ux=-1 1. O‘UVX=—7 V. covx =-1
Auon :
X =27 — 2
6
. 1 T T ,
I. 77,UX=—E<:>77#X=—77#E<:>77#X=77ﬂ(—€j<:><77 =
T
X=2kw+| 1T+—
%)
X=2Kmw——
Y/ ,KeZ
X=2Kk7wT+—
X =2x7— 2
2
N T T ,
Il WX=—1©WX=—WE@WX=W(—5)© 7 =
b
X=2k7w+| T+—
%)
X =2x7— 2
2
=X o x=2k7-2 KkeZ
3 2
X = 2K+ 2
2
2 T T 3
ii. auv)(:—7<:>auw(:—0'uvz<:>auw(:au ﬂ—z <:>O'uw(:0'uv?<:>

<:>X=2K7ri37ﬂ KeZ
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V. ovwX=-1< ocvovx=-0cvv0< covx=cvv(r—0)< ooV =cvvr <> X=2k7+t7
,KeZ

3. (Aoknon 3 ogA. 88 A" oudGdag)
Na AUCETE TIG EEICWOEIG :

i. ex=0 i g¢x:§ ii. opx =1 V. ogx =+/3
Auon :

i. Emeidn : g¢x=n—’ux TIPETTE Guw(¢0<:>0'z)vx;taz)v£<:>x;t1(7r+£, KkeZ
oUW 2 2
ETO01EXW : eX=0<=> eX =0 = X=xm+0<=> X=k7 K €Z
ii. Emedn : g¢x:77—”x TIPETTE CUK %0 < GO # GOV < X # kn+ =, k € Z
oLWX 2 2

‘ET01 €W : 8¢X:§<:>8¢X:8¢%<:>X:Kﬂ+%,xez

iii. ETeidn : ogx = oo TIPETTEl X # 0 < X #nqul0 < Xk , Kk € Z
1LX

ET01 €W : oX =1 <= a¢x:a¢%<:>x=/c7z+% KeZ

iv. Emedn: O'gzﬁ)(:M TIPETTEl X # 0 < X #nqul0 < X #kr , Kk € Z
1LX

‘ET01 €W : a¢x=\/§<:>a¢x=a¢%<:>x=zm+% KeZ

4. (Aoknon 4 ogA. 88 A" oudadag)
Na AUCETE TIG EEICWOEIG :

. V3o V3
. ex=—— ii. ox=—
¢X 3 " 3
Auon :
i. Emedn: g¢§x:77—/“lx TTPETTE O'uw(¢0<:>O'UW(¢GUV£<:>X¢K7r+Z, KkeZ
oUW 2 2

‘ET01 éXW : g@(z—?@g@(z—g¢%©g@(=g¢(—%)@x=r<7z—% kKeZl

ii. Etreidn : cy(]ﬁx:ﬂ TIPETTEl X # 0 << X #nul <> X =k, Kk € Z
TIHX

‘ET01 €W : O'¢X:—§<:>O'¢X:—G¢%<:>O'¢X:0¢(—%j<:>X:Kﬂ'—% KeZ
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B. TPIFTONOMETPIKEZ EZIZQ3EI2 : ME MAPATONTOIMNOIHZH

5. (Aoknon 5 ogA. 88 A" oudadag)
Na AUOETE TIG EEICWOEIG :

i =m0 2nux—+/3)=0 ii. (2nux+~2)(L—ocvwx) =0

Auon :
i, A—m)(Cnux—+/3) =0 <

* l-nmix=0onx=1< 77,ux=77,u%<:>

JKeZ
n
. 277,ux—\/§:O<:>277/¢x:\/§<:>77yx:—<:>77yx:77y%<:>
X =2KkmwT+—
=97 ,K‘EZ

X:21<7r+2—7z-
3

i. (2nux++2)1—ocvvx) =0 <

. 277,ux+\/§=0<:>277,uX=—\/§@nsz—g<:>nyx=—ny%<:>nyx=77u[—£j<:>

X:2K'7Z'—£ X=2K7z'—Z
4 4

=97 <97

5
X:2K7z'+(7z'+£J X =2k + 2
4 4

f

X=21<7z+Z
2

7

X=2K7z'+Z
2

=91

X:2Kﬂ+(ﬂ—£) X = 2K+ 2
2 2

X:2K7z'+Z
3

n =

X=2K’7Z-|—[7Z‘—£j
3

4

o l-cowx=0=ocvovx=1<ocowX=cvv0= X=2kt+20<= X=2k7 .,k €Z
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6. (Aoknon 6 ogA. 88 A" oudadag)
Na AUCETE TIG EEICWOEIG :
. (V3+em)A—eix)=0 ii. (ovvx+1)(eg’x—3)ogx =0
Auon :

. . X . T T
i. Emedn: 5¢X277L TTPETTEI O‘Uw(;t0<:>0‘uw(¢0‘uv§<:>x¢1<7zi§ K eZ
oUW

(V3 +ep)(l—ep) =0 <
. \/§+g¢x:0<:>3¢x=—\/§<:>5¢5X=—g¢%<:>g¢x:g¢(—%j<:>x:mz—%

JKeZ
n

o 1—g¢x=0<:>5¢x=1<:>g¢x=g¢%<:>x=r<7z+% KeZ

N . X .
ii. Emedn: gqﬁx:ﬂ TIPETTEI GO #0 < GO % OV <> X # 2K+ 2 K eZ
oULWX 2 2

X # 2K

Emeidn : ok = o TTpéTel nuX # 0 < nux # nul < < kat

X
(o X#2Kkm+ 7w
Eto1 éXw : (2ovvx +1)(s¢*x —3)ogx =0 <=

1 T
o 200X+1=0<= 200X =-1< cLX=—— O'L)w(=—ovv§ =

T 27 27
< oW =oULV| T —— @GUWZGUV?QXZZKﬂi? KeZ

7
8¢X:\/§ 8¢X25¢5
o cp°x—-3=0= p’x=3=14% =1 RSN

e P

7T T

EX=sPp— X=KT+—

723 ¢3 3
SV SV KeZ

7T T

= _ X=KmwZ——

e g¢( 3) 3

o oX=0= o= a¢% < X= K7Z+% QATTOPPITITETAI AOYW TTEPIOPICHOU.
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. TPIFCOQNOMETPIKEEZ EZIZQFEIZ : THEZ MOPOHI 7u(f(x)=nu(g(x)) 1
ouv(f(x))=ovv(g(x) f ep(f(x)=ed(g(x)) i op(f(x))=od(g(x))

7. (Aoknon 8 ogA. 88 A" opddag)
Na AUCETE TIG EEICWOEIG :

i. 2nu3x=+/3 i, auv§+1:o ii. 3g¢%—\/§=o
Auon :

-

3X=2K72'+Z

I. 277,113X=\/§<:>77,u3x=§c>77,113X=77y%© 7l =

3X=2K7Z’+(7Z‘—£j
3

3X = 2K 7 + = X=2ﬂ+£
3 9
<17 <97 KeZ
3x:2/<7z+2—7Z x:2ﬂ+2—7[
3 9

il. GUV§+1= 0= Guvg =-1l< Guvg — —ovV0 = ooV = ocvv(r-0) <

X X
<:>o-uvg=ovwr<:>g=2mzi7r<:> X=10x7+57 ,xeZ

Uﬂg
iii.  Emedn : g¢% :—;x TIPETTE :
ovv—

GUV7XiO@aUV%?&GUV%@%;&ZKﬂiZ@2X ¢14K7Z'i7—ﬂ<:>

<::>X;t7/(72'i777Z KeZ.

‘E1ol EXoupe : 35¢%—\/§:0<:> 35¢%:\/§@ g¢%:§@
8¢Q:8¢£<:>QZK‘E+£<:>2X:7K‘7Z'+7—”<:>X:M+7—” Kkel.
7 6 7 6 2 12

8. (Aoknon 9 ogA. 88 A" ouddag)
Na AUCETE TIG EEICWOEIG :

. W(ng:—l i, 200{3x—%j:1 i g¢(%—5x)=\/§

Auon :

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 121




AATEBPA B’ AYKEIOY

. 7T 3 T T T
I. ny(x+§j =-l< ny(x+—j:—ny—<:> Uﬂ(x+—):77ﬂ[——j =

3 2 3 2
X+ 2 =2xn— 2 x=2x7—2 -2 X = 2K _>%
3 2 2 3
=7 =N =Y/ K eZ
X—|—£=2K7T—|— 7z'—|—£ X=2K7Z'+3—7Z-—£ X=2K‘7Z'—|—7—”
3 2 2 3 L 6

3x =2k + 2=+ 2 :—27(7[ LAE
- - 3 9 12
3x—2:21<7ri§<:> n =Y/ =
3x=2x7—- 2+ 2 _2km T T
4 3 9 12
_2xm 17w
3 36
/] KeZ
_2xm 7w
3 36
iii. Tpétel: ocvv 7 _s5x ¢O<:>£—5X¢K7Z’+z<:>—5X¢K7Z'+Z<:>Xi—ﬁ—z,KEZ
4 4 2 4 5 20

V4 b b b Vi T
Z_5x|=3< ——5X |=¢p— > ——X=KkT+—-SNX=—KkT+———
g¢[4 j 8¢(4 j 8¢3 1 K. 3 K 13

T KT T
S>SBhX=—rxxr—-—— S X=-—"—"—-—— Kke”/
12 5 60

A. TPIFCONOMETPIKEZ EZIEQFEIZ : THE MOP®OHE 7u(f(x)=ouv(g(x) A
eg(f (x))=op(9(x))

9. (Aoknon 1 ogA. 89 B” ouddag)
Na AUCETE TIG EEICWOEIG :

I. 77,ux+auv[%—xj=0 . 8¢2X—G¢(%+3Xj=0
Auon :

. T b T
. 7uxX+ GUV(Z — Xj =0 nux = —GUV(Z— Xj & X = O'UV[?Z' —[Z — ij =

T 3 T (37
< X = oLV ﬂ—Z—FX < NUX = oLV T—FX <= nuUX=nu E— T—FX =
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X =2k7— 2 —x
4
T 3r T ,
S NEX =1 — ——— =X | X =TI —— =X | <=7 =
2 4 4
T
X=2kw+|m—| ———X
-5)
2x = 2k — X = k7T — = X:K‘ﬂ'—Z,K’EZ
8 8
<31 /] 91
X:2K7r+(7z+£+xJ X=2K7Z'+5T7Z-+X 0=2K72'+577Z-(a&3v0n'77)

ii. Emedn : g¢p2x =LZX TTPETTEN :
ovV2X

T T T
auv2x¢0<:>auv2x¢auv5<:>2x¢2mzi5<:>x¢z<7riz KeZ

o-uv(g+3xj
Etreidn : of Z+3x | = TIPETTE : nu Z 3xj #0<
3 (n ) 3
nu| —+ 3X
T 2k T
—+3X# 2k X#t————
3 9
T
= 77'”(5 + 3Xj #nu0 < kot & LKAt
T 2k 271
—+3X#=2kw+ 7w X¢T+?

‘ET01 EXW : £¢p2X — ag{% + 3Xj =0< gp2x = o-g{% + 3Xj =

EP2X = g¢(% —[% + SXD o & eP22X = g¢(% —%—3X) =

EP2X = ¢ L 3x|o2x=kr+Z-3xobx=xr+2 > x="04+" keZ
6 6 5 30

E. TPITQNOMETPIKEZ ESIZQZEIE : THE MOP®HE of 2(x) + ff (X) + 7 =0

10. (Aoknon 10 ogA. 88 A" opddag)
Na AUCETE TIG EEICWOEIG :
I. 2o +nuo—-1=0 ii. 200v’x+3cow—2=0 iii. 3gp’t =3+ 2\/§8¢t

Auon :
i 2nuto+nuo-1=0 B&Tw nuw=y Kaléxw 2y’ +y-1=0<y=-11 y:%

T Vs T
o Av y=—1<:>77,ua)=—1<:>77,ua)=—77,u5<:>77,ua)=77,u[—5j<:>a)=21c7r—5

JKeZ
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a)=21<7r+% a)=2K7r+%
o A 1 1 T , , 7
\ Y =5 QO =5 S NPO=T A 1 SV K e
a):2lc7r+(7r—%) a)=21c7r+%r

i. 200V x+3cvox—2=0 BiTw ocuwx=y Kal éxw 2y*+3y—-2=0=y=-2 1

!
2

e Av y=-2< covx=-2 aduvaro apou —1<ocvwvx<1.

o Av y:%(:)auv)(zl(:)m)w(:o-uv%@XzZKﬂi% KeZ

iii. 3e¢’t=3+2/3edt < Bep*t — 23t —3=0
Etreidn : gpt _ TTPETTEl cuvt 20 St = o+ KeZ
ouvt 2

OLTw et =y Kal EXW 3y2—2\/§y—3:0<:> y:\/§ A y:_g

o Av y:\/§<:>€¢t:\/§<:>8ﬁ:8¢%<:>t21(7r+% KEZ

V3 V3

o Av y:—?<:>g¢t=—?<:>g¢t=—g¢%<:>g¢t=g¢(—%j<:>t:Kﬂ—% KeZ

11. (Aoknon 11 oeA. 88 A" opddag)
Na AUCETE TIG EEICWOEIG :

i. nu’x+5c0vix=4 . eX-op2x =1
Auon :
nulx+ovvix=le
A 2 5 77,L12X=l—O'UV2X ) )
I. U X+50vv X =4<======>1-0cvVv ' X+50LVv' X-4=0<

J3

3
< dovv?x—-3=0<= <:>o-uv2x:z<:> auw(:i7
3 T T
° cruv)(=—<:>o-uv)(=o-uvg<:>X:2K7ziE JKe”Z
3 T T 57
. auw<=—7<:>auw<=—auv—<:>auvx=auv ﬂ—g <:>auw(=auv?<:>

<:>x=2/<7zi%r KeZ.
ii. e -op2x =1

Etreidn : £¢X=77—’ux TTPETTE GO £ 0 < GO % OV <> x % 2K+ 2 KeZ
oUW 2 2

oULV2X
nu2X

Emeidn : o¢2x = TTPETTEI :
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2X # 2Kk X # KT
nu2x #0 < nu2x # nul < < kat & sKal

2X £ 2K+ 7T T
X # KT+ —

ET01 éXW © e - o@p2x =1 <= O'¢2X:%¢X<:>(T¢2X:O'¢(<:>2X:K7Z'+X<:> X = K7
£

k€ Z . ATroppiTrteTal Adyo Treplopiopou. Apa n gicwaon givalr aduvaTn.

2T. TPIFTONOMETPIKEZ EZIZQJEIZ : 2E AOZMENO AIAZTHMA

12. (Aoknon 3 ogA. 89 B” oudadag)
Na Bpeite TIG AUCEIG TNG e€icwong egx =1 oTo didoTnpa (37,47).
Auon :

Mpétrel : m)vx;t0<:>x¢zc7r+%, xel
T T
g¢x:l<:>g¢x:g¢z<:>x:mr+z kKeZ

Opwg: X€(37Z',47Z')<:>37Z'<X<47Z'<:>37Z'<K‘7Z'+%<47Z'<:>37Z'—%<K‘7Z'<47Z'—%<:>

]5—”<:>%<K<%©K=3 agou ,x € Z . Apa gival : x:37z+£<:>x:13—”

11~
ST <Kk < )
4 4

Z. TPIFTONOMETPIKEZ EZIZQZEIZ : TOY AYNONTAI ME TPII/KEZ TAYTOTHTEZ

13. (Aoknon 2 ogA. 89 B” ouddag)

Na Auoete Tnv €iowon :

——2epX=4.
oVV X

Auon :

, T
Mpétrel : O‘UVX¢0C>X¢K‘7[+E, kel

2 2 2 2
nu - X+ovvX nu-x +m)vx

——2epX=4 < 5 —-2spX =4 < 5 >
oLV X oLV X oLV X oLV X

& ep°x—2spx—-3=0 (1). O¢TouPE : epx=Yy, apa: () & y*-2y-3=0=y=3 7 y=-1

‘ExoupE :

—2epx—-4=0<

o y:3<:>5(pX:3<:>g(pX:ggo2?ﬂ<:>X:K7z+2€,KGZ (OekTn)
Vs Vs 7T .
J y=—1<:>ggox=—1c>5(px=—g(pzc>8gox=5(p(—zj<:> XZKﬂ—Z,KEZ (dekTn)

EPQTHZEIZ KATANOHZHZ :

14.  Na xapoKTNEIoETE TIC TTAPAKATW TTPOTACEIG HE ZWOTAO(Z) 1) AGBOG(A).
i. Hegiowon nux=a, ye a>1 civar aduvarn.
il. OUVX=0UVO < X=2KTT+0, KEZ
iil. NUX=NUO < x=2KkTT+0 1 X=2K1T-0, KEZ
IV. EPX=£QB < X=2KTT+0, KEZ
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15. Na avTIOTOIXIOETE TIG €GI0WOEIG TTOU BpiokovTal oTnv oThAn A PE TIG PifEG TOUG OTNV
oTAAN B.

2TAAN A - ESiocwon 2TAAN B - Pileg

A. ouvx=0 1. x=KT1T, KEZ

B. nux=0 2. X=K'IT+% ,KEZ

. ouvx=1 3. X=2KTT, KEZ

A. nux=-1 4, X=2KTT+1T, KEZ

E. ouvx=-1 5. X=2KTT- % KEZ

2T. nux=1 6. X=K1T+% KEZ
7. X=2KT1T+ % KEZ

16. Na avrioToixioete TG €lowoelg TNG OTAANG A pE TIG pieg Toug aTo didaTtnua [0,1T] TTOU
BpiokovTal otV 0THAN B.

2THAN A - ESicwon 21AAN B - Pieg oo [0,T7]
A. NUX=0UVX 1 "

4
B. ouvx=-nux 5 3

4
. epx=0@x 3 7 3

4 4

4. 0

17. Na avTioToIxioeTe TIG €CI0WOEIC TNG OTAANG A pE TIG pieg Toug oTO didoTtnua [0, %]

TToU BpiokovTal oTnv oTAAN B.

21AAN A - ESicwon 21AAN B - Pieg oT1o [0,11/2]
_\3 1. =
A. npx-7 "3
B. cuvx=£ 2. 2
2 4
[". NUX=0uvXx 3 7
2
A. ouvx=0 4. 0
5 %
6
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AZKHZEIZ A AYZH :

A. TPIFCONOMETPIKEZ EZIZQZEIZ : ATAH MOP®H

18. Na AuBouv ol e€lIowoeIg :
1
L= ii. V2 ocovx—1=0 iii. 7ux =0 iv. covx=0

V. nqux =1 Vi. oovx =1 Vii. nux=-1 viii. covx=-1

19. Na AuBouv ol e€lIowoeIg :

2
i covx=Y3 i, 77,ux=——3 iii. coVX=-—"2 iv. egx =+/3
2 2 2
V. opx =—/3 Vi. ggpx =-1 Vii. 24/3-covx+3=0  Vviii. %zZ
ix. 27ux=+2  x.e4’x—3=0 Xi. op?x—3=0 Xii. 200VX+1=0

B. TPIFTQNOMETPIKEZ EZIZQZEIZ : ME MAPAIONTOINOIHZH

20. Na AuBouv ol e¢lowoelg

i. (2ouvx-1)(2nux-1)=0 ii. (epx-1)aex=0
lii. 2npx - oLVX —1 = 200VX — X iv. (72 nux-1)( 2 ouvx-1)=0
V. (2+/3 - ux +3)(2ouvx ++/5) =0 Vi. 0¢X-oovX +1= cvVX + oPX

21. Na AuBouv ol e€lIowoEIg
i (2npx+1)(ux—1)=0 ii. (4nu?x—-1)(2ovvx+1)=0
iii. 27X - ooVX+3 — 200X —3ux =0 iv. 1+ 200X (7’ X —1) = nu’ X + 200V X

. TPIFCONOMETPIKEEZ EZIFQFEIZ : THE MOP®HZ 7u(f(x)=nu(g(x)) 1
oov(f(x)=ouvv(g(x) i eg(f(x))=ed(g(x)) i od(f(x))=0cd(g(x))

22. Na AuBouv ol e€iIowoeIg

I. 6ny(2x—%)—3:o . O'UV(X—%)—O‘UV(X+%]ZO

. egdx = ggpx IV.covX+oovv2x =0
V. auv[fix—zj=m)vZ Vi. \/§-g¢(2x—£j:1
4 4 6
Vii. g¢[x—£}+g¢x:0 viii. a¢(3x—£)=a¢(2—ﬁ—2xj
3 5 5
2 Z =1
iX. 2nu(2x—7)—1=0 X e X+ )=
.. 1
VI 77/12X=—E viii. o-uv3x+73:O
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A. TPIFONOMETPIKEE EZIZQFEIZ : THEX MOPOHX 7u(f(x))=ocvv(g(x)) A
ef(f(x))=op(a(x))

23. Na AuBouv ol §lowaoeIg:

I. ny(x—zj:o—uv[x+£j . g¢(2x+£j:a¢(x+zj
4 3 3 3
ili. nyZXzauv(X—z) iv. GUV(X+£)+77,U(X+£):O
3 3 6

V. nu(x—r)=—-ocvv(x—3xz) Vi GUV§+77,U(X—7Z) =0

Vii. aqﬁ(%—xj=g¢x viii. st:aw(x—%)

IX. 77,ux—\/§~o-uvx=0 X. 77;1X+8¢3§-0'UVX:O

E. TPIFQNOMETPIKEZ ESIZQXEIE : THE MOP®HE of 2(X) + Sf () + 7 =0

24. Na AuBouv ol e€I0WoEIg

i. 2Nux-3nux+1=0 ii. 2nux-5nux+2=0

iii. 4o0uv?X-4ouvx+1=0 iv. 2nu°x+30uvx=0

V. 2np*x=3(1-cuvx) vi. 160Uv*x-250Uv*x+9=0
vii. 2-Npx=5nux-cuv’x viii. 20Uv?x+1=5npx

iX. NU°Xx+70uvix=1 X. 5OUVAX-NPX=5

25. Na AuBouv ol e€lowoelg
i. 2nu2x+ /5 NUx=0 ii. 30Uv’2x+50Uv2x=0

iii. 0p*x=0¢pXx iv. ep?2x+ep2x=0

2T. TPIFTONOMETPIKEZ EZIZQXEIZ : 2E AOZMENO AIAZTHMA

26. Na AuBouv ol e§lowoeIg:

i. N2nux =1 oo [-7, 7] ii. 471°x—3=0 o710 [0,27]
iii. 3ovV?Xx—4cvvX =nu’x—2 oto [0,47] iv. nyXZUy(%—X) oto (-, 7x)

Z. TPIFTONOMETPIKEZ EZIZQ3EIZ : ME TPIFTQNOMETPIKEZ TAYTOTHTEZ

27. Na AuBouv ol €€lowoElg :
i 1+ nux N oUW

2
= i, e —1+ 2% — opux
ovX 1+ nux oLWX

iii. nux-epx =1+ ocvvx+

—EPX =2
oLVX 1-nux
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H. ZYNAYAZITIKA OEMATA

28. Aivetal n ouvdptnon f(x) =nu(77—x)+ovv (3?” + x] :

i. Na d¢igete o1 : f(X)=2nuX.
ii. Na AUoete Tnv €€iowaon : f(x)=1, 6tav xe[0,x].

iii. Na Bpeite TN pé€yioTn Kal TV eAAxIoTn TIUA TG f, TNV TTEPiIOdO TNG Kal va oXEDIACETE

TN YPAQIKA TNG TTapdoTaon o€ d1aoTnva TTAATOUG HIaG TTEPIGOOU.

iv. Me Baon 10 OxNPa, va PEAETAOETE TN ouvdApTtnon f, w¢g TPOG TN PovoTovia oTo

didotnua A =[0,2r].

28. Eotw f(X)=nu’x—2c0vx+2.
i. Na trapayovrtotroin®ei n f(x).
ii. Na deigete 6T f(x)>0 yia kGBe x e R.
iii. Na AUoete Tnv e€iowon @ f(x)=0.

iv. Na deigete O1i n f givan apTia, TEPIOdIKA PE TTEPIODO TO 21T, KaI PEYIOTO TO 4.

29. Aivetal n ouvapTtnon f(x)=aauv2x—e¢35Tﬂ, TNG OTTOIAG N YPOQIKA TTapAcTaon

OIEPXETAI ATTO TO ONUEIO A(%TE,ZJ

i. Na Bpeite 10 Q.
ii. Na Bpeite Ta onpeia TouAg 1NG C, e Tov agova X 'X.

iii. Na Bpeite TN pé€yiotn Tiun NG f kai yia 1ol Tipf Tou X n f Taipvel TN pé€yioTn

TIUA.
iv. Na Aubei n e€iowon : f(%— xj— f(x)=2 orto [-x, x].

) = nux+3 - covix
B nuUX-oovvx '
i. Na Bpeite 1o Tedio opiopolu TG f .
ii. Naegetdoere av C, TéPVEl TOUG AGOVEG X X KA VY.

30. Aivetal n ouvaptnon f(x

iii. Na AUoete TnVv e€iowon: f(x) =1+ V3

31. Aivetai n ouvéaptnon f(x) =nu(77z+X)- o-uv(ﬂTﬂ + xj .
i. Na dei€ete 6m f (X) = nu’x

ii. Na AUoerte Tnv e€iowon : f(x)=3f [g - xj

iii. Na Auoete Tnv e€iowon : 2f (x) =3{1- f(X)
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32. Aivetal n ouvaptnon f(x) =
i.

33.

AATEBPA B’ AYKEIOY

o —oLVX
X
Na Bpeite To Tedio opiopou TG f .
. . . . , 20z 10 ]
Av n ypa@ikny TTapdoTtacn NG f diépxeTal amrd 1o onueio A(T?j va OgigeTe

oM a=2.
Na e€etdoete av n T eival apTia A TTEPITTA.
Na AUoeTe Tnv e€iowon : f(X) =« .

Aivovtar ol OUVOPTAOCEIG f(x)= 30-0‘{% - 4xj +nu(2lr+4x)  kal

g(x)= W{B?Tﬂ + 2xj —ovVv(377 —2X).

iv.

V.

Na d¢igete o1 : T (X) = 214X Kal g(X) = 20vv2X
Na Bpeite TN péyiotn TiyR TNg T Kai yia tmoia Tiy Tou X n f Traipvel T YéyioTn

TIUA.
Na Bpeite TN eA&GXIOTN TIUA TNG g KAl yIA TTOIA TIUA TOU X N g Traipvel Tnv eAAxIoTn

TIUA.

. . . . T T
Na oxedIdoeTe TIC YpAPIKES TTapaoTdoelg Twv f kal g oTo didoTnua [—55}

Na AUoete Tnv €€iowon : f(x)+g(x)=0.

34. H ouvdptnon f(x) =4K‘—3+ﬂ-77,u£, ME A >0, €xel u€yIOTO TO 7 KAl N YPAQPIKN TNG
K

TTapdoTaon TEUVEl TOV GEova Yy OTO onuEio Ye TETayuévn 3.

i.
ii.
iii.
iv.

35.

Na d¢€i¢eTe OTI : K'Zg Kar A =4,

Na Bpeite Tnv TTEpiodo kal TRV EAdxIoTN TINA W TG T .
Na oxedidoeTe TNV ypagik TrapdoTtacnh g f oTo didotnua [-37, 37].
Na Auoete Tnv e€iowon : f(x)=5.

No arrodeiteTe 0TI : —/2 < uXx+ovvXx </2.

. Na AUoete TV e€iowon : 2+ 27uX - ovv X = 3nux + 200V °X.
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TQONIQN

3.6 TPIFCQONOMETPIKOI APIOMOI AOPOIZMATOZ

v' AtrodeikvUeTal OTI YIO OTTOIECONTIOTE YWVIEG A, B 10XUOUV:

ovv(a — p) =ocvva-covf+nua - nupf
ovv(a+ f) =ovva-ocvvf—nuo - nuf
nu(a + B) =nua -ocvvB+nupf-ocvva
nu(a — ) =nua-ocvvf—-nupf-ovva

v' Emiong, av cuva =0, cuvp = 0 xat cvv(a +B) # 0, dnhadn a # kr +g, B+ K+~

yla KaBe aképalo K, waoTe va opifovTal ol apiBuoi e@a, @B Kal e@(a+f), TOTE IOXUEI

ep(a+p) =

epa+ &P
1-epa - P

IoXUEl KAl N 100TNTA

v' Mg TOUG QvTIOTOIXOUG TTEpIopIoUoUG, WaoTe va opifovTtal ol €@a, £pB, ep(a—Pp),

0(a-p) =

Qo€
1+epa-epp

v' TéAog, av

copa-ocpBf—1

101E : [09(0+P) =
oQp + oo

v Mg TOUG avTIoTOIXOUG TTEPIOPIOUOUG IoXUEl Kal n 1adTnTa |o@(a—f) =

nua = 0, nup # 0 ko nu(a+P) # 0, Nradn o # KT Kot o+ P # K7y Kabe x € Z

2

opa-cpP+1
oQp —ooa

EPQTHZEIZ KATANOHZHZ :

1. Na avTioToIXioETE OTOUG TTAPAKATW TTiVaKEG KABe TTapdoTtaon Tng oTAANG A ue Tnv ion
NG otn oTAAN B, pe Tnv TpolTréBeon Ot 1I0XUOUV OI TTEPIOPICHOI YIa TIG YwVieS, OTTOU

xpeladetaul.
i
2TAANn A 2THAn B
A. ouv(a+B) 1. ouvacuvB+nuanup
B. nuaouvB-cuvanu 2. ouvaouvB-nuanup
. ouv(a-B) 3. nu(a+p)
A. nuaouvp+ouvanup 4. nu(B-a)
S. nu(a-B)
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2THAN A 2THAn B
A epa —epff 1 opa — opf
1+ epaecpff 1+ opascpf
B. o¢(a-B) 2 opacopf +1
opf — opa
I op(a+B) 3 opasopf3—1
opf + opa
A epa + epf 4. ep(a+p)
1-epacppf
5. ep(a-B)
iii.
2THAn A 2TNAn B
A. nu(a+B) — nu(a-B) 1. 2ouvanpp
B. ouv(a+fB) + ouv(a-B) 2. -2nupouva
I". ouv(a+B) — ouv(a-B) 3. 2o0uvaouvp
A. nu(a-B) — nu(a+p) 4. 2npacuvp
5. -2nyanuf

AZKHZEIZ A AYZH :

2. Na uttoAoyioToUuvV oI TTapaoTACEIS :
i) ouv1400uv40 - nu140np40
i) ouv1300uv10 + nu130nu10
i) nu(t/12)ouv(1/4) — ouv(Tr/12)nu(T1/4)
iv) nu50ouv40 + ouv50nu40
V) NU2XOUVX + OUV2XNUX

3. Na &¢igete 611 @ nu(a-B)ouvp + nupouv(a-B) = nua

4. Av o¢ éva Tpiywvo IoXUEl 0TI : eA=1/2 ka1 epB=1/3, va &¢i¢eTe 6T N ywvia I gival 311/4.

nu(a—p)

5. Na &¢itere om: .
nuomup

=opf —opa

i mla=p) n(B-y) nuly-a)

nuoanuf - nuBnuy

nHynuo

6. Av €@a = - 3, va AUOETE TNV €giowaon @(2x-a) = - 2
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3.7 TPIFTQONOMETPIKOI APIOMOI THZ NONIAZ 2a

¢ Av 0TOUG TUTTOUG TWV N(a + B), ouv(a + B), ep(a + B) kai op(a + B) BEcoupe GTTOU
B TO a, TTPOKUTITOUV:

> nul2a =2nua - ocovva
ovv2a =ovvia—nula
> =2ovvia -1
=1-2nua
> ePa =%
l1-¢p°x
2 [—
> of2e = op -1
209

¢ AT1é TOug TUTTOUG TOU OUV2Q TTPOKUTTTEI OTI (TUTTOI ATTOTETPAYWVIOMOU)

2 1-ocvv2a 2 1+ ovv2a
> nU'ao=——, ovvag=———
2 2
> efto = l1-ocvv2a - 1+ ocvv2a
1+ ovv2a 1-ocvv2a

EPOQTHZEIZ KATANOHZHZ :

1. Na CUPTTANPWOETE TA KEVA OTOUG TTOPAKATW TTIVAKESG, WOTE VA I0XUOUV Ol TAUTOTNTEG
OTOUG TPIYWVOMETPIKOUG aplBuoUs TNS ywviag 2a.
i

nu20=2nuacuva npacuva=% 2

AX=... . iiiiiinns
H npgouv§= .........................
NU3X=.oo, NU2YOUV2Y=....otiiiiiineieenaanas
NEX=. e, X+Yy X+Yy _

ouv S
ny > 5

r]Ui: r]}JiO'UV£=

y T 2 g s
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ouva-nua=ouv2a

OUVE2X-NUZ2X=..n e

2 X 2 X
ouvV —- — s
2 ks 2

AATEBPA B’ AYKEIOY

1+guv2a=20uv-a

1+ouUva=......covvveen....

2. Na avtioToixioeTe KGBe aToixeio TNG OTAANG A € TO i00 Tou TNG OTAANG B.

2TAAN A 2TNAN B
A. ouvia 1 1-ovv2a
" 1+ovv2a
B. £¢°a 5 1+ ovv2a
' 2
r. nu’a 3 1-ovv2a
' 2
4. ovv2a -1
2
2TAN A 2TAn B
A. npl O'UVl 1. m
2 2 1+ovvy
B. ow?Z -nu?Z g, Ltovwx
2 2 2
roep?Z 3, lzovwx
2 2
A ouPZ 4., X
2 2
E. €opx 5. ouvx
X
26~
6. 2}(
1-gp® %
Y2
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AZKHZEIZ A AYZH :

1. Na deicete 6T @ nu2a = 2nua ouva + 2cuvia nua.

2. Na Sei€ete 6T : 20Uv2a + NU2a €Qa = 2.

3. Na &¢igete 611 @ (1 + cuv20)e@a = nu2a.

4. e 1piywvo ABI 1oxUel : 2nuAcuvB = nu2A. Na atTodeigeTe OTI €ival ICOOKEAEG.
5. Av ouva = - 4/5 ka1 ae(1T, 311/2), va UTTOAOYIOETE TA : NU2d, Ouv2Q, €920, OP2a.

6. Av nua = 3/5 kai ae(11/2, 1), va UTTOAOYIOETE Ta : NU2d, ouv2a, £92d, 0P2a.

. .. l+ovva 1+O_UV% a
7. Na d¢igere OTI: . =op—
Ha oov e 4
8. Na &¢itete OTI: I 2np2a +nuda = op’a i. 1+740+ovv10 = o5’
2nu2a —nuba 1+7n10-0o0v10

9. Na Auoete TV e€iowan: cov2x+ 2nu’ g =0
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AATEBPA B° AYKEIOY
OEMATA THX TPAMNEZAZ [NA TO 32 KEQAAAIO

3.1 TPIFC'ONOMETPIKOI APIOMOI T'ONIAZ

OEMA 20

OEMA 1 15079
2TOV TTAPOKATW KUKAO oxedidoape ywvia w =BOA .

a) Me Baon 1o OXNKA, VO AITIOAOYNOETE yIATI CUVW = g ) (Movadeg 8)

B) H mpoéktacn Tou TuRUAaTog AO TEPVEI TOV TPIYWVOUETPIKO KUKAO oTO onueio I,
OTTWG QaiveTal OTO OXNAMA.

i. Na ekppaoete TN ywvia ¢ =BOr pe TNV BoriBeia TG ywviog w . (Movadeg 8)

ii. Me Tn BonBela TOu TPIYWVOPETPIKOU KUKAOU A hE OTTOIOVONTTOTE AAAO TPOTTO BEAETE

VO UTTOAOYIOETE TO GUVQ. (Movadec 9)

OEMA 2 15191

21OV JITTAQVO TPIYWVOUETPIKO KUKAO

oxedidoape ywvia W, ye nuw =0,4 .

o) Na petagépete otnv KOAa ocag To
OXAMa Kal va OoXeDIAOETE TNV ywvia
-w. Na amoAoynoete TNV amavinon
0ag.

(Movadeg 12)
B) Me Tn BoRBela Tou TPIYWVOUETPI-KOU
KUKAOU 1 ME OTTOI0 AAAO TpOTTO
B€AeTE, va Bpeite TO NU(—W).
(Movdadeg 13)
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OEMA 3 17793
2TOV TPIYWVOMETPIKO KUKAO £XEI ONUEIWBEI TO onueio A .

a) Na petagépete To oXANA 0TV KOAAQ 0OG KOl VO TOTTOBETHOETE KATA TTPOCEYYION OTOV
TPIYWVOMETPIKO KUKAO onueia B,I,A woTe va dnuioupynbouv 16¢a AB =1rad, Al =2rad
Kal AA =4rad . (Movadeg 13)

B) MNa k&Be €va TGO TOU A) EPWTHHUATOS VO ATTOPAVOEITE av TO CUVNUITOVO TNG AVTIOTOIXNG
ETTIKEVTPNG Ywviag eival BeTIkOG 1 apvnTIKOG aplBPoS. Na aimioAoynoETE TIG ATTAVTAOEIG

(oo (8 (Movdéeg 12)
OEMA 4 18868
a) Na atrodeitere ot £500° = £p140°. (Movadeg 10)
B)

i.  Na Bpeite TO TTPOCGNKO TOU TPIYWVOMPETPIKOU apIiBuoU ep500° (Movadeg 05)

ii.  Na Bpeite TO TTPOONUO TNG TTapAcTacng A = ep500° - nu250° - gvv300°.
(Movadeg 10)

OEMA 5 21161
2€ £vav KUKAO aKTivag p Bewpoupue €va 160 AB e NAKOG i00 ME 2p.
a) Na Bpeite 60O aKTivVia €ival n avTtioToixn oto 100 AB, €TTikeVTpn ywvia w.
(Movadeg 13)
B) Av w=2 akTivia, va BpeiTe TTOOEG POIPES gival n ywvia w. (Movdédeg 12)
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3.2 BAZIKEZ TPIFT'ONOMETPIKEZ TAYTOTHTEZ

©EMA 20
OEMA 6 15046
2€ Tpiywvo ABI 10xU€el OUVA = 3 .
a) Na airioAoyioeTe yiaTi TO TPiywvo gival apBAuywvio. (Movadeg 10)
B) Na Bpeite TO NUA. (Movadeg 15)

OEMA 7 15185
o) Na Bpeite TO ouvnuitovo TNG ywviag w Tou

OITTAavVOU OXNAMATOG KAl va AITIOAOYNOETE TNV
aTTavInon 00G.
(Movadeg 11)

B) Av ouvw:—g, va BPEiTE TO NUW.

(Movadeg 14)

OEMA 8 15192
2TOV TTAPAKATW TPIYWVOUETPIKO KUKAO OXeOIATAUE YwVia W .

w

R

14 =132 1 -08 06 -04 02

a) Na aimiohoyroete ye Bdon 1o oXAMA yIaTi CuvVw = —g . (Movadeg 12)

B) Na utToAOYiOETE TOUG TPIYWVOUETPIKOUG apIBUOUG
i. NUW ii. EQw (Movadeg 6+7)
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OEMA 9 15429
a) Na armrodeigete 011 NU476° =nu116°. (Movadeg 11)

B) Av yvwpifouue 0TI TO NU116° cival TrepiTTOU % va uttoAoyioeTe TO ouv116°.

(Movadeg 14)
OEMA 10 15814
Aivetal 0 KUKAOG TOU OITTAQVOU OXNMATOG ME A
kévipo K kar aktiva 10cm. ETriong divetar 10

1660 AB pe pnkog 12cm kal n avrioTtoixn 12¢m
ETTIKEVTPN YwVid w.
o) i. Na amoloynoere yiati 10 PETPO TNG
ywviac w sivai 1,2 rad. B
(Movadeg 6)
ii. Me xpnon Tou ai) EPWTAMOTOG, Va
AITIOAOYACETE VyIOTI N ywvia w E€ival
oeia.

(Movadeg 6)

B) Av ouvw = 2%_) va BPEiTE TO NUW.

(Aivetar 611 544 = 4+/34)  (Movédeg 13)

©OEMA 11 16000

a) Na atmodeigete 011 dev UTTAPXE! Ywvia B WOTE nud =% KAl ouve =% . (Movédeg 12)

B) EoTw B yia ywvia pe ee(‘%", Zn) yla TNV OTToia IoXUEl cuv@:% . Na Bpeite TO nub.

(Movadeg 13)
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3.3 ANAFQrH 10 1° TETAPTHMOPIO

OEMA 20

OEMA 12 15652

Aivetal npcng, OTTOU @ N O&gia ywvia TTou oxXnaTiCeTal YE KOopuery To onueio A Tng

€uBciag (€) Tou TTOPAKATW OXAMATOG.

@ ¢
A (€)
a) Na Bpeite TO oUVNUITOVO TNG Ywviag @. (Movadeg 13)
B) Na Bpeite TO NUiITOVO KaI TO GUVNUITOVO TNG aPPBAgiag ywviag w. (Movadeg 12)

OEMA 13 15092

270  OITTAavO  oxAua  €xEl 1
OXeOIAOTEI O TPIYWVOUETPIKOG
KUKAOG Kkai n €uBeia (&) n otroia
gival €QATITONEVN TOU KUKAOU
o1o onueia A. H TeAIKi TTAcupd
OB 1n¢ BemknAg  ywviag

AOB =0, av TTPOEKTOBEI TEPVEI
TNV €uBeia (8) oTto onueio T.

MNvwpiCoupue 611 NUO = g

a) Me 1n BorBeia Tou oXAPATOG
N Me OTmolo AGANO  TPOTTO
BéNeTe, va Bpeite Tov apiBuo
OuvB Kal OTn OUVEXEID TOV
apIBuo 0. (Movddeg 13)

B) Na BpeBouv o1 cuvteTayuéveg Twv onueiwv B kai I (Movadeg 12)
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©OEMA 14 15191
21OV OITTAQVO TPIYWVOMETPIKO KUKAO
oxedidoape ywvia W, ye nuw =0,4 . i
a) Na peta@épete otnv KOAA cag 10
OXAua Kal va oXedIAoETE TNV ywvia
—-w . Na aImloAoyAoeTe TNV aTTAVTINON

0aG.

06

04

02

W3

08 -06 -04 -02 @ 0z 04 068 08 1

(Movadeg 12)

B) Me 1n BonBela TOU TPIYWVOUETPI-
KOU KUKAOU 1 peE OTrol0  GAAO
TPOTTO BEAETE, va BpeiTe TO NU(—W).
(Movadeg 13)

OEMA 15 15193
2TOV TTAPAKATW TPIYWVOMPETPIKO KUKAO OXEDIACAUE ywvia w , ue cuvw =0,8.

o) Na peTa@épeTe 0TV KOAAQ 0AG TO OXNHA KAl VO OXEDIAOETE TIG YwVieg 0TO dIACTNUA
[0,211], TwV oTTOiWV TO cuvnuiTovo gival —0,8. Na aITioAoynoETE TNV ATTAvVTNOT OAG.
(Movadeg 12)
B) Na Bpeite TNV oX£0N TWV YWVIWY TTOU BPAKATE GTO A) EPWTNHA PE TNV ywvia W .
(Movadeg 13)

OEMA 16 15266
210V dITTAQVO OXNua SIVETAI O TPIYWVOUETPIKOG

KUKAOG Kal oI ywvieg 8 kai —6. d

a) Na aimiohoynoeTe yiaTi ouve = g 1 \
(Movadeg 8) 9\} " \A

B) Na Bpcite TO NUO. o/ M3
(Movadeg 9)

Y) Na Bpeite TO nuUiTOVO KAl TO OUVNUITOVO TNG

ywviag —6. 3

(Movadeg 8) T
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OEMA 17 15429
a) Na armrodeigete 011 NU476° =nu116°. (Movadeg 11)

B) Av yvwpifouue 0TI TO NU116° cival TrepiTTOU % va uttoAoyioeTe TO ouv116°.

(Movadeg 14)
OEMA 18 15814
Aivetal 0 KUKAOG TOU OITTAQVOU OXNMATOG ME A
kévipo K kal aktiva 10cm. ETriong divetar 10

1660 AB pe pnkog 12cm kal n avrioTtoixn 12¢m
ETTIKEVTPN YWwVia w.
a) i. Na amoloynoere yiati 10 PETPO TNG
ywviac w sivar 1,2 rad.  (Movdadeg 6) B
ii. Me xpnon Tou ai) EPWTAMOTOG, Va
QITIOAOYACETE VyIOTI N ywvia w €ival
oeia. (Movadeg 6)

B) Av ouvw = 2%_) va BPEiTe TO NUW.

(AiveTar 611 /544 = 434 )  (Movadeg 13)

OEMA 19 15999

Aivetal n TapaoTaon A= 20uv(g - e) +nu(-0).

a) Na atrodeitete 611 A=nuo. (Movadeg 12)
B) Na Bpeite Tnv Tipn NG TTapdoTtaong A, étav 6 5(37“ ZHJ Kal ouvO :%. (Movadeg 13)

OEMA 20 17933
2TOV TTAPAKATW TPIYWVOUETPIKO KUKAO diveTal n ywvia AOZ =80.

a) Na peTa@EPETE TOV KUKAO OTNV KOAAO OOG KAl va QEPETE OE QUTOV TIG TENIKEG TTAEUPES

TWV Ywviwv 31+ Kal 41T-06. (Movadeg 9)

B) i. Na aimoAoynoete yiati Nué =0,4. (Movadeg 7)
ii. Me xprijon Tou Bi) i pe OTTOIOV AANO TPOTTO BEAETE vaA UTTOAOYIOETE TOUG
TPIYWVOMETPIKOUG apIBuous: nu(31+8) kal nu(41-0). (Movadeg 9)
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OEMA 21 17936

2TOV TTAPAKATW TPIYWVOUETPIKO KUKAO diveTal n ywvia AOZ =0.

Z

a) Na peTa@EpeTe TOV KUKAO OTnNV KOAAO OQG KAl va QEPETE OE QUTOV TIG TENIKEG TTAEUPES

TWV YwVIwV 3TT+0 Kal g+ 0. (Movadeg 9)

B) i. Na aimohoynoete yiati ouvd =0,4. (Movadeg 7)
ii. Me xprnon Tou Bi) i pe OTTOIOV AANO TPOTTO BEAETE va UTTOAOYIOETE TOUG

TPIYWVOUETPIKOUG aplBuoug: ouv(31T+0) kal nu (g + 9) . (Movadeg 9)

OEMA 22 22002

Aivetal  OTi np18°=$ Na Bpeite TOUG aKOAOUBOUG TPIYWVOUETPIKOUG apIBPoU,

QITIOAOYWVTOG TNV ATTAVTNOT 00G.

a) ouv72° (Movadeg 8)
B) ouv108° (Movadec 9)
y) nu162° (Movadeg 8)

ETTIMEAEIA : TTAAATOAOIOY TTAYAOZ www.pitetragono.gr 143



AATEBPA B° AYKEIOY
3.4 Ol TPIFCONOMETPIKEZ >YNAPTHZEIZ

OEMA 20

OEMA 23 14233
Aivetal n ouvapTtnon f(x) = %O’UVZX , XeR.

a) lMoia givar n PE€yIoTn Kal TTola N EAAXIOTN TIPA TG ouvaptnong; Mola gival n Tepiodog
NG f; (Movadeg 9)

B) Na oxedidoete Tn ypagikh Tapaotacn TnG f o didoTnua TTAATOUG HIag TTEPIGOOU.
(Movadeg 10)
y) Na efetdoete av n ouvdpTtnon ptmopei va mapel Tnv Tign 1. Na aimioAoyAoeTe Thv
ATTAVTNON 00C. (Movadeg 6)

OEMA 24 14323
Aivetal n ouvaptnon f(x) = -3ouv2x , xeR.

a) Na Bpeite TNV TEPiIOdO, TN PEYIOTN Kal TNV EAAXIOTN TIWA TG f. (Movadeg 12)
B) Na oupTtAnpwOoETE TOV TTAPOKATW TTiVOKA KOl VO TTAPACTACETE ypa@ika tnv f o€
OIACTNUA PIAG TTEPIODOU. (Movadeg 13)
X 0 n n s m
4 2 4
2X
ouv2x
f(x) = -3ouv2x

OEMA 25 15009

Aivetal n ouvaptnon f(x) = -30uvx, xeR.

a) Na Bpeite Tn y€yiotn Kai TNV EAGXIOTN TIWA TS cuvapTtnong f. (Movadeg 8)

B) Na Bpeite TNV TTEPiIOdO TG CUVAPTNONG f. (Movadeg 7)

Y) A6 TIC TTOPAKATW TECOEPIC YPAPIKEG TTAPACTACEIG MIa UOVO QVTIOTOIXEI OTN YPOQPIKNA
TapdoTtaon NG f, va emAECETE auTh TTOU avTioToixei oTn ouvdptnon f(x) = -3ouvx Kai
Va AITIOAOYACETE TNV ATTAVTNOT 0OG.

A) B)
S &
4 +
£ e e H . %
2 fa
T 3 1
Inewiz Zmawiz —w wf2 0wz § 3miz Zn smiz 3w Inenyz Zw3niz —w miz © wi® @ oniz 2m smiz om
8, -.'T’ b af 2 = e P4 L
4 4
r A)
57 i 5"
% T 4—
|
31 = t t i 3
—_— | 2
| |
= A= e e | T~ s : S !
Ap-57iz -2w-3wi2_ -m -2 0 w2 W 3wi2 2w SwiZ_ 3w 3n-Smy2 <2w-3wi2 -p-wi2 & wi2 m3wi2 Jdw smi2 3w
1~ SN L SN e | N \/_1 R =P
| | |
[—=2 4{7“7'7 et e e e e
[—=3 I =3
| |
— A | =%

(Movadeg 10)
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AAFEBPA B’ AYKEIOY
OEMA 26 15091
Ocwpoupe Tn ouvapTtnon f(x) = J2-ouvx, xeR.

a) i. Na Bpeite TNV TEPiIOdO TNG CUVAPTNONG. (Movadeg 7)
ii. Na Bpeite TNV PEYIOTN KAl EAGXIOTN TIUA TNG. (Movadeg 10)
B) Na utroloyioete TOoV ap1BUO f(20251T) (Movadeg 8)

OEMA 27 15172
Aivetal n ouvdptnon f(x) =4nu(11m—-x), xeR.

a) Na d¢€igete OTI:
i. nuUAMT—x)=nux, xeR. (Movadeg 6)
ii. f(x)=4nux, xeR. (Movadeg 4)
B) Na oxedidoete Tn ypa@iki TTapdoTaon TG ouvaptnon f(x) = 4nux, 6tav xe[0,21r].
(Movadeg 15)

OEMA 28 15644
2TO TTAPOKATW CUCTNPA CUVTETAYMEVWY £XOUME OXEDIAOEl BUO YPaQIKEG TTapaoTaoelg Cq

kal C, yia xe[0,21].

1.5

05 Ca

-D:5

a) Av ol ypa@IkéG TTapacTAoElS €ival Twv ouvapTAoewyv f(X)=ouvx kalr g(x)=nux yia
KaBe xe[0,21], moia ammd Tig C; kau Cy gival n ypagiki TapdoTtacn TnG f(X) =ouvx Kai
1010 TNG 9(X) = NuX ; Na aimioAoyrioeTte TNV aTTdvTnOor 0ag. (Movadeg 10)

B) Me tn BorBeia Tou OXAPOTOG va AUCETE TNV £§icwon nux =cuvx oTo didoTnua [0,21].

(Movadeg 15)
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AATEBPA B° AYKEIOY
©OEMA 29 15788

3

ami4 dmiz Tmi4 m  9mf4 Smi2 1im/4 m  13r

-1

210 Trapatrdvw oxAMa divetalr n ypagikn mapdoTtacn Tng ouvdptnong f(x) =nux oTo
didotnua [0,211] Kal N ypagikr TapdoTtaon TnG ouvapTnong g TTou TTpoékuwe atrd Tnv f ue
OUo dladoxIkES yeTatoTtTioels. Me Tn forBgia Tou OXANATOS va PPEITE:

a) T0 TTEdio OpIoHOU TNG oUVAPTNONG g, TNV MEYIOTN TIU TNG KAl O€ TToIa B€0N TNV ATTOKTA.
(Movadeg 13)

B) i. TG dUOo diadoxIkES pueTaTotTioelg TnG f atrd I oTToieg TTPOEKUYWE N g
(Movadeg 6)
ii. Tov TUTTO TNG Q. (Movadeg 6)

OEMA 30 15809

Aivetal n ouvdptnon f(x)=nu2x, xeR.
a) Na Bpeite TNV TEPIodo KABWCS Kal TN YEyioTn Kai eAaxiotn TiuA NG f. (Movadeg 6)

B) i. Na peta@épete oTNV KOAQ QG KOl VO CUUTTANPWOETE TOV TTAPAKATW TTIVOKA TIMWV:
m m 3m

X 0 — —
4 2 4

T

2X
f(x) = nu2x

(Movadeg 10)
ii. Na oxedidoete Tn ypa@ikn TTapdoTacn TnG f o€ didoTnPaA PIAg TTEPIGOOU.

(Movadeg 9)
OEMA 31 15810
Aivetal n ouvaptnon g(x) =ouv2x, xeR.
a) Na Bpeite TNV TEPi0dO KABWG Kal TN PEYIOTN KAl EAGXIOTN TIKA TNG g. (Movédeg 6)

B) i.

Na pETaQEPETE OTNV KOAAQ 0AG KAl VO CUPTTANPWOETE TOV TTAPAKATW TTiVAKA TIJWV:

X 0 il I sm 'IT
4 2 4
2X
g(x) = ouv2x

(Movadeg 10)

Na oxedIGoETE TN YPAPIKA TTapdoTacn TG g o€ dIACTNUA JIag TTEPIODOU.
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AATEBPA B’ AYKEIOY
OEMA 32 22007
2T0 OXNUA QAIVETAI ATTOCTIAOUA TNG YPAPIKAG TTAPACTAONG TNG OUVAPTNONG OUVX.

¥

N -

a) Na Bpeite Ta a Kal B. (Movadeg 12)
B) Mpog trola kKaTeuBuvon Kal KATa TTO00 TTPETTEI VA PETATOTTIOTEN N TTOPATTAVW KAPTTUAN
WOTE VO OUPTTECEI JE TUANA TNG YPAPIKAG TTOPACTACNG TNG CUVAPTNONG NUX ;

(Movadeg 13)

OEMA 40

OEMA 33 14238
H AAikn kai n ABnvd diackedalouv otn péda Tou Aouva TTapk. H arréoTaon, o€ péTpa, Tou
KaBiopatdg Toug atmd 1O €0a@OG TN XPOVIKA OTIyhr t sec divetal amd Tn ouvaptnon

h(t)=8+6~r]p(z—(')tj Kal 0 <t<180

a) Na Bpeite TO EAAXIOTO KAl TO YEYIOTO UYOG OTO OTTOI0 PTAVEI TO KABIONA, KABWG Kal TIG
OTIYMEG KATA TIG OTTOIEG TO KABIOUQ BpioKeTaI OTO EAAXIOTO KOl OTO MEYIOTO UWOC.
(Movadeg 8)
B) Na utroAoyioeTe TNV akTiva TG pOdaAC. (Movadeg 3)
Y) Na Bpeite Tnv mEPiodo TNG Kivnong, dnAadr) 1o XpOvo GToV OTT0I0 N POdA OAOKANPWVEI
Mia TTEPIOTPO®N. NdooUug yUpoug Ekavayv ol dUo PiAeg oTo diacTnua atro 0 éwg 180 sec;
(Movadeg 4+2)
8) Na petagépete 0TV KOAQ GAG TOV TTVOKA TIMWV KAl TO OUCTNUA CUVTETAYUEVWY TTOU
divovTal TTapakdaTw Kai:
i. VO CUPTTANPWOETE TOV TTIVOKA TINWV TNG ouvapTnong Tou Uwoug h(t)

t 0 15 30 45 60 75 90
h(t)
(Movadeg 3)
ii. va oxedIAoETE OTO CUCTNHA CUVTETAYHEVWYV TO TUAMA TNG YPAPIKAG TTAPACTACNG TNG
ouvdaptnong h(t) ye 0<t<90 (Movadeg 5)

174
16+
15+
14
ogogy 2]
my 12
11+

104

©
I

= N WA OO N ®
P T T S S M-

o 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

—_ Xpovogt (sec)

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 147



AATEBPA B’ AYKEIOY
OEMA 34 14239
210 TTapakdTw oxnua divetal n ypaiki mapdoTtacn piag ouvdptnong f n otroia gival 1ng

Hop@ng f(x) =p-nu(wx)+k, pe p,k TpaypaTikég oTaBepég Kal w >0 .

~

0 ;-r 2'1-r \BIJ/ 4'TI' 5'TI' 6'1-r \.'hr/ E'1T 9'1-r 1b'rr \ﬁ;

N
i
3
w
3
N
3
<

| N
-huw—‘Nwhmm\lm
R L R S S '

a) Me Baon Tn ypa@Ikn TTapdoTacn, va PPEITe:

i. TN MEYIOTN KAl TV EAAXIOTN TIPA TNG ouvapTnong f. (Movadeg 3)
ii. TNV TTEPiodo T Tng ouvapTtnong f. (Movadeg 3)
B) Na 1TTpoodiopiceTe TIG TIUEG TV OTABEPWYV P, K Kal w. Na aimlioAoy\oEeTeE TNV ATTAVTNON
oag. (Movadeg 9)

Y) Ocwpwvtag yvwoTto o1 p=3 w:% kar k=2 va tmpocodlopiceTe aAyeBpIKA TNV

TETUNUEVN X, TOU ONUEioU A TNG YPAYIKAG TTapdoTaong, TTou divetal 0TO OXAUA.
(Movadeg 10)

OEMA 35 15062
210 OImAavé  oxnua  divetar N

YPOQIKA TTapAdoTaon MIOG ouvapTn-
ong f Tou e€ivai NG HOPPNGS 3 /\

f(x) =pnu(aox), xe R ka1 a,p>0. 1/ /\
a) Na Bpeite, ye Bdon 10 OXAMQ, /A /

TNV TTEPIODO TNG, TNV YEYIOTN Kal
TNV €EAAXIOTN TIUA TNG. \ 0

(Movadeg 6) \ ’ /‘ s*Y- -
B) Me Bdaon Tmg amavrioeg oTo H /

TTPONYOUMEVO  €PWTNMA, VO
Bpeite TOug apIBUOUG a Kai p.

(Movadeg 6)

‘Eotw p=3 kal a=2. Qswpoupe £TTiong Tn ouvaptnon g(x) = x* —2x* +5, xeR.,

Y) Na amodeigete 611 n eAaxIoTn TIPA TNG €ival ion ue 4. (Movédeg 7)
8) Na aimioAoynoeTe yiaTi 01 Ypa@IKEG TTapaoTAoEIG Twy f, g dev €xouv Koivd onpueio.
(Movadeg 6)
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AATEBPA B° AYKEIOY
OEMA 36 15095

O1 €€I0WOEIC TWV YPAPUWY TTOU ATTOTEAOUV TNV TTEPIPMETPO PIAG ETTITTEONG HEUPPAVNG OTTWG
QaiveTal KATW ATTO £va PIKPOOKOTTIO, €ival:
1
x=0, y=x?—mx, y =5 +nux Kal x=3
H pepBpdvn pokerral va kaAu@Bei pe éva yudAivo opBoywvio TTAakidio.
Q)
i. Tvwpilouue 6T n ypa@Ik TTapdaoTtaon NG ouvdptnong f(x) = x2 —mx, x € [0, 7]

gival To TUAMO TNG TTAPABOARG TTOU @aiveTal OTO TIAPOKATW OXNAUA, n OTToia
2

TTaPouCIAlel EAAXIOTO OTO onpeio K (g —”T).

a ¥

=
p =
e

-3

Na KAVeETE TNV YpaAQIKN TTaOpAcTaon TG ouvaptnong g(x) = % + nux, x € [0,] OTO

id10 cuoTAUA ALOVWV. (Movadeg 5)
ii. Me mn Bonbeia Twv YPAPIKWY TTAPACTACEWVY 1} UE OTTOIOVOATTOTE AAAO TPOTTO, Va

Bpeite Ta akpdTOTA TWV BUO CUVAPTACEWY Kal Ta SIACTANOTA JOVOTOVIOG TOUG.

(Movadeg 8)

B) Na Bpeite TNV PEYIOTN KATAKOPUEPN ATTOCTACN METAEU TWV YPOAPIKWY TTAPACTACEWY TWV
OU0 CUVAPTACEWV. (Movadeg 8)
y) Na Bpeite Tig eEAdx10TEG dlaoTAOEIG TOU 0pBoywVIOU TTAaKISIOU. (Movadeg 4)
OEMA 37 15689
‘Eotw f pia ouvaptnon pe medio opiopou TO 1
didoTnua [—/5, +/5]. £10 BIMAQVO oxAua divetal, N
yia TIG PN apVvNTIKEG TIMEG TOU X, N YPOQIKN TNG
TTapdoTaon. Av gival yvwaoto o1l n f gival dpTia, 14
TOTE:
a) Na oxedldoeTe TN yPAPIKA TNG TTAPACTACN Yid . H o H H H
TIG APVNTIKEG TIMEG TOU X. (Movadeg 7) = - ° ! 2 ?
B) Na Bpeite Ta dilaoTAPOTA JovoToviag TNG, TV 1
eAGXI0TN Kal TN MEYIOTN TIPA TNG. [Na TTOIEG TIMEG
TOU X TTPOKUTITOUV Ol AKPOTATEG TIUEG TNG; (Movadeg 8)
y) Eotw 6 évag apiBudg pe 6 (% g} . Na ouykpiveTte TOUG apIBUOUG:

I.  nué kal ouve. (Movadeg 5)

il. f(nud) kai f(ouved) (Movadeg 5)
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AAFEBPA B’ AYKEIOY
OEMA 38 15992

Aivovtail o1 ouvapTtioeig f(x) =pnux, g(x)=nu(wx), étmou p,w>0.
a) Na BpeBouv ol TIHEG TwV p,w, av gival yvwoTd 0TI n eAaxIoTn TiPA TG f gival —2 kai n
TEPIOdOG TNG g €ival 1. Na aITIoAOYAOCETE TIG ATTAVTHOEIS 0AG. (Movadeg 6)
B) i. Na kavete, 0T0 610 CUCTNUA AEOVWY, TIG YPAPIKES TTAPACTACEIG TWV CUVOPTHOEWV
f(x) = 2nux, xe[0,1r] ka1 g(x) = nu(2x), xe[0,TT]. (Movadeg 10)
ii. XpnOIYOTTOIWVTAG TIG TTOPATTAVW YPOPIKEG TTAPAOCTACEIG TWV dUO CUVAPTHOEWV )

10T

ME OTTOIOVOATTOTE AANO TPOTTO, VA ATTOOEIEETE OTI 2r]p5?1T > in. (Movadeg 9)

OEMA 39 18234

Aivetal n ouvapTtnon f(x)=2nux—1, x [0, 2m] .
a) Na Bpeite TNV eEAGXI0TN Kal TR MEYIOTN TIFA TNG. N TTOIES TIWEG TOU X TTPOKUTITOUV QUTEG;

(Movadeg 7)
B) Na Bpeite Ta KoIvd onueia TNG Yypa@IkAg TTapdoTtacns C. TG f pe Toug AEoveg x'x Kal y'y .
(Movadeg 6)
y) Na oxedidoeTe Tn ypa@ikr NG TapdoTaon. (Movadeg 7)

0) Av yia KATToI10 apIBPO a hE ae(o, g) loxUel f(a) :f(%—aj, Va ATTOOEICETE OTI a:% .
(Movadeg 5)
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AATEBPA B° AYKEIOY
3.5 BAZIKEZ TPIFTONOMETPIKEZ EZI2Q3EIZ

GEMA 2°

OEMA 40 14280
Aivetal n ouvaptnon f(x) =2nux+1 , xeR.

a) Na Bpeite TN P€yioTn Kai TNV EAAXIOTN TIWA TG cuvapTnong f. (Movadeg 10)
B) MNa 1Toia TiuA Tou X€[0,21T] N ouvAPTNON TTAPOUCIAZEl MEYIOTN TIUA; (Movadeg 15)

©OEMA 41 14324

. ] ] . T

EoTtw ywvia x yia Tnv otroia 1o0xUouv: 0 < X < > Kal X + NP (T —Xx) =1

a) Na atrodeifete 0TI NUX = % (Movadeg 12)

B) Na Bpeite TNV ywvia X. (Movadeg 13)

OEMA 42 15036
Aivetal n ouvapTtnon f(x) =3ouv2x, xeR.

a) i. Na Bpeite TN p€yIOTN Kal TNV €AAXIOTN TIUA TNG ouvapTnong f. (Movadeg 10)
ii. Na Bpeite TNV TTEPiIOdO TG CUVAPTNONG f. (Movadeg 5)
B) Na AUoete TnVv egiowon f(x)=-3 oto R. (Movadeg 10)

OEMA 43 14977
a) 2ZTOV TTAPOKATW TPIYWVOUETPIKO KUKAO VO ONUEIWOETE TIG TEAIKEG TTAEUPEG BUO YWVIWV

TToU avrkouv oTo didotnua [0,217), ye apXIKA TTAeupd Tnv nuiguBeia OX, o1 OTToIEG VA
£€XOUV NUITOVO i00 PE % Kal GAAEG OUO 01 OTTOIEG VO £XOUV GUVNMITOVO i00 PE %

(Movadeg 12)

B) Na AUoete TnVv €gicwon nux = % yia xeR. (Movadeg 13)
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AATEBPA B° AYKEIOY
OEMA 44 15969

Aivetal n ouvdaptnon f(x) =2ouv(131T+Xx)—2nu [g — x)

a) Na deigete 611 ouv(13TT + X) = —OUVX. (Movadeg 5)
B) Na &¢ciete o011 f(X) = —40UvVX. (Movadeg 8)
y) Na Auoete Tnv €€iowon f(x) =-2. (Movadeg 12)

OEMA 45 15789
Aivetal n ypa@ikh mapdoTtacn TG ouvaptnong f(x) = nux ue xe[0,].

a) i. Na peta@épete 0TV KOAQ 0aG TO OXAMA KAl PHETATOTTICOVTAG KATAAANAa Tnv f va

oXedIAOETE TNV ouvapTnon g(X) = f(x — gj . (Movadeg 8)
ii. Tolog gival o T0TTO¢ TNG f KA o€ TT0I0 dIACTNUA OpPiCETal; (Movadeg 8)
B) Na AUcete TnVv egicowon f(x) =g(x). (Movadeg 9)

©OEMA 46 16131
OewpoUpE TN ouvapTNON f(x) = epx, x ER — {kn + g} étou k € Z.

a) Na AUoete Tnv €€icowaon f(x) = 1 oto didoTtnua (0, 27). (Movadeg 15)
B) Na petagépete o100 ypamTd 0AG TO TTAPOKATW OXNUA, OTO OTTOI0 VA TTOPOCTACETE TIG
AUO€IG TNG TTapaTTdvw €icwong. (Movadeg 10)
1
[©)
1
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AAFEBPA B’ AYKEIOY
OEMA 47 21995
Méoeg kail Toleg AUOEIG €€l N €6icwon nux = a oTo diIdoTnua [—21T, 211 éTOV:
a)a = 1. (Movadeg 13)
B)a=-2. (Movadeg 12)
Na airloAoynoeTe ypagikd, 3 0TTwg aAAiwg BEAETE, TNV aTTAVTNONR 00G O€ KABE €va aTTd TA
TTAPATTAVW EPWTHHATA.

OEMA 4°

OEMA 48 14975

‘Eva eAaTApIO pE QUOIKG pAKoS (D.M.) DM (0) (A) (B)
KpEPETAl aTTo TO TAPRAvI. ToTroBETEITAl OTO o o =

eAatnplo €va cwua Ppalag m Kal I00pPOTTEi ?;5‘ — ;j

otn 6éon O (O.l. — O¢éon looppoTriag), %Q "‘j

QTTEXOVTAG ATTO TO TTATWHA ATTO0TOCN 0N 5‘) g e I~

be 1 pérpo. é‘% <O f'(: b

To owpa aveBokarePaivel, Lekivwovtag amd ( < N b
 8éon O, ekTeAvTag TaAdviwon petald L@_ _ _ﬂ_ _ S A
Twv OU0 akpaiwv Bécewv A kai B, ol (<D - +
OTTOIEC OTTEXOUV HETAEU TOuC OTaBEPN C e %
amméoTaacn ion e 2y,. - _ﬂ ________ ( * 0
H amdéoTtaon Tou cwuartog (o€ pETpa) atro e ,\Kj

TO TIATWWHA, WS OUVAPTNOT Tou Xpdvou (o€ ) Y

deuTepOAeTTTA), Eival:
T
y&) =1+02-nu-t

a) Na Bpeite TO y, Kal TN CuVvEXEIa TNV atréoTaon YETAEU Twv dUO akpaiwv BEoewv A Kal

B
e
v}

B Tng TaAdviwong. (Movadeg 06)
B) Na Bpeite Tnv Tepiodo TNG TAAAVTWONG. (Movadeg 06)

v) Na kdveTe Tn ypa@iki TTapdcotacn TNG cuvapTnong yia t € [0, 4]. (Movadec 06)
0) Na Bpeite TTOIEC XPOVIKEG OTIYMEG, N aTTOOTACH TOU CWHPATOG ATTO TO TTATWHA Ba gival
ion pe 1,1 yérpa, yia t € [0, 2]. (Movadec 07)

O©EMA 49 15014
Aivetal n ouvdaptnon f(x) =a-nuPx, Pe a, B aképaloug BETIKOUGS apiBuoUG.

a) Na Bpeite TNV TIUA Tou @, av n YEYIOTN TIUA TNG ouvdapTnong ivai 2. (Movadeg 6)
B) Av a=2, va dcig¢ete OTI N MIKPOTEPN TIMA TOU B yia Tnv oTroia eival f(%)zZ givai
B=8. (Movadeg 10)

Y) Av a=2 kai B =8, va Aioete Tnv €€icwan f(x) =1 oTo didoTnua [0, g} . (Movadeg 9)
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AATEBPA B’ AYKEIOY
OEMA 50 15003
AiveTtal n ouvdptnon:

f(X) =nuax- {cuv(g —ax] +2} —ouvax-ouv(Tm—ox)—1, ye e R.

a) i. Na deigete 611 f(X) =2 -nuox yia KABe xeR. (Movadeg 10)
ii. Aivetar emmAéov 6T n ypa@iki TTapdoTacn Tng ouvdptnong f eival aut TTOU
@aiveTal OTO TTAPAKATW OXAPa. Na O€igeTe 0TI a=2. (Movadeg 6)
2
1
-2 0 2 T 4
-2

B) Na Bpeite TIC CUVTETAYUEVEG TWV ONMEIWV TOPNAG TNG YPAPIKAG TTAPACTACNG TNG
ouvdaptnong f ue Tnv euBeia €:y =1 kai yia KaBe x[0,17]. (Movadeg 9)

OEMA 51 15025
210 JITTAQVO OXnua divetal pia

ywvia 6=AO0OM pe npezg,

TNG OTIoiaG N TEAIKN TTAEUpd
TEMVEL  TOV  TPIYWVOUETPIKO
KUKAO oTO onueio M kal tnv
€uBcia x =1 oT1o onueio K. ©
a) Na Bpeite TOUG TPIYyWVO-
METPIKOUG apiBuoug ouve,

o
>

€O, 0Pb.
(Movadeg 8)
B) Na Bpeite TIG "
OUVTETOYMEVEG Twv
onueiwv M kai K. (Movadeg 6)

Y) Eotw pia ywvia ¢<€[0,21] yia Tnv oTtroia 1o0x0el NU® :g Kal ouvep < 0.

i.  Na aimoAoynoete yiati N ywvia @ €xel TNV TEAIKA TTAEUPd TNG 0TO 20 TETAPTNUOPIO.
(Movadeg 5)
ii. Na aimloAoynoeTe yiati 6 <. (Movadeg 6)
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AATEBPA B° AYKEIOY
OEMA 52 15026

Aivetal n ouvaptnon f(x) =1+ er[%}, xeR.

a) Na Bpeite TNV TEPiIodo TNG ouvdpTnong f. (Movadeg 5)
B) Na Bpeite Ta akpdTATA TG CUVAPTNONG f. (Movadeg 6)
Y) Na BpeiTe TIG TETUNUEVES TWV ONUEIWV OTA OTTOIO N YPAPIKY TTapdcTacn Tng f Téuvel Tov

agova x'x. (Movadeg 7)
8) No amodeigere o1 (f(x) —1)° +(f(L—-x)~1)° =4, yia KGBE xelR. (Movadec 7)

OEMA 53 15049
Aivetal n ouvaptnon f(x) = np(g - xj +NU(T+X), xeR.

a) Na ammodeitete 611 f(X) = OUVX —NUX . (Movadeg 6)
B) Na atrodeitete 611 —2 < f(X) < 2. Katomv va €EeTA0ETE av 0 apIBPOG 2 gival N PEYIOTN
TIUA TNG CUVAPTNONG. (Movadeg 10)
yY) Na Bpeite:
i. To onueio TOPNAG TNG YPAYIKNG TTapdoTaong Cr TnG f Ye Tov Ggova y'y.
(Movadeg 3)
ii. Auo onueia Topng TG Ci PE TOV X X. (Movadeg 6)
OEMA 54 15050
Aivetal n ouvdptnon f(x) = 20uvx, xeR.
a) Na Bpeite TN Y€yiotn Kai TNV EAGXIOTN TIPA TNG. (Movadeg 8)
B) Na Bpeite duo Kolva onueia TNG ypagikAg TTapaoTaong Cy Tng f pe v eubeia y =1.
(Movadeg 5)
Y) Na cuykpivete TOUG apiBuoug f[gj Kal f(z?ﬂj (Movadeg 6)
8) Na oxedidoete TN ypa@Ikr TNG TapdoTtacn, oto didotnua [0,211]. (Movadeg 6)

OEMA 55 15062
210 OImmAavé  oxnua  divetal N

YPOQIK TTapAdoTacn MIOG ouvapTn-
ong f Tou ¢€ivai TNG HOPYNS 31 /\
f(x) = pnu(ax), xelR kar a,p > 0. /\ 1/ /\
a) Na Bpeite, pe Bdon 10 OXAMQ, / \ \
TNV TTEPIOBO TNG, TNV YEYIOTN Kal
TNV EAGXIOTN TIPN TNG.
(Movadeg 6)
B) Me Bdaon TIC AMAVTACEIS OTO /
TTPONYOUMEVO  €pWTNMA,  va 2
Bpeite Toug apiBuoOUG a Kai p. \/
(Movadeg 6)
‘Eotw p=3 kal a=2. Qswpoupe £tmiong 1 ouvaptnon g(x) = x* —2x*+5, xeR.
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Y) Na atrodeigete 0TI N eAAXIOTN TIPN TNG €ival ion Pe 4. (Movadeg 7)
8) Na aITioAoyroETE yIATi O YPAPIKES TTAPACTACEIG TwV f, g dEV £X0OUV KOIVO OnuEio.
(Movadeg 6)

OEMA 56 15287
2TO TTOPAKATW OXNua divetal n eubeia y =ax, a € R, xe R kal n ypa@ikr mapdoTtaon TnG

ouvaptnong f(x) =pnp(wx), 6mou w >0, p>0 kal xe R. Mg Bdon 10 OXAMQ,

a) Na O€igeTe 0TI p=3 Kal W =2. (Movadeg 6)
B) Na Bpeite Tov TTPayPaTIKO APIOPO Q. (Movadeg 9)
Y) Na Bpeite TI¢ AUoE€Ig TNG e€icwaong 3nu(2x) —%x =0. (Movadeg 10)

5 Y=oz

.

sp--MmE ¢

OEMA 57 15288
Aivetal n ouvdptnon f(x)=2nu3x+1, xeR.

a) Na Bpeite TV Tepiodo T, TN PEYIOTN Kal TV EAAXIOTN TIPA TG f. (Movadeg 3)
B) ZT10 TTapakdTw oxApa diveTal n ypa@ikr TTapdoTtacn NG ouvaptnong g(x) = anupx+y,
pe a,B,ye R, B >0 kai edio opiopol 10 R .

™2 ] w2 ™ imiz 2n 5mi2
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i. Me Bdon 1O OXAuUa, va PBPEiTE TOUG TTPAYMATIKOUG aplBuoug a, B kai y. Na
QITIOAOYACETE TNV ATTAVTNOT| COG. (Movadeg 12)

ii. Naa=-2, B=1ka y=1, va Auoete Tnv €€iowon f(x) = g(x) oto didotnua [0,).
(Movadeg 10)

OEMA 58 15289

-X+2y=1
Aivetal To ouoThpa: (Z):{ Ty , M€ TTapAueTpo L eR.
X+Ay=A
a) i. Av A=-1, va AUoeTe TO OUCTNUA. (Movadeg 2)

ii. Av (xo,yo) gival n Auon Tou cuoTAPATog yia A = -1, va Bpeite ywvia 8<[0,21T) TéToIa
WoTE X, =0uvl Kal y, =nue. (Movadeg 4)

B) Av A=1 kai (xl,yl) €ival N avtioToixn AUCN TOU CUCTANOTOG, va O€igeTE OTI OEV UTTAPXEI
ywvia w, TETOIA WOTE X, = OUVW KAl Y, =NPW . (Movadeg 7)

Y) Av yvwpiloupe 611 To ouoTnua (Z) €xel govadikh Auon Tnv (xz,yz) ME X, =0UVQ Kal

T
y2 ZnU(P, (Pe(o,_Jy

2
. ] . 3 4 )
i. Na d¢iete 6T CUVEY = 5 KAl NUY = 5 (Movadeg 6)
ii. Na utroAoyioeTe TRV TIPR Tou L e R. (Movadeg 6)

©EMA 59 15347
Aivetal n ouvaptnon f(x) = 20uv? (1T —x) — 30“(% + xj +a, ue a eR.

a) Na deigete o1 f(X) = 20Uv®X — 30UVX + Q. (Movadeg 8)
B) Na egetdoeTe av n ouvdaptnon f ival apTia A TTEPITTA. (Movadeg 5)
y) Na Bpeite T0 a av gival yvwaoTo 0TI N ypa@ikn TTapdoTtacn Tng f di€pxeTal atmd 10 onueio

M(%AJ . (Movédeg 5)

8) MNa a=2 kai g(x)=2nu°x +90uvx —9, va ££TAOETE (av UTTAPXOUV) KOIVA ONUEia Twv
YPAPIKWYV TTAPACTACEWY TWV ouvapTioewy f kai g. (Movéadeg 7)

OEMA 60 15422
Aivetal n ouvapTtnon f(x) = aouv (g — 2xj =2NU(TT+2x), e a>0.

a) Na d¢igere 6T f(X) = (a+ 2)nu2x. (Movéadeg 5)
B) i. Avnpuéyiotn iy TnG f givan 4, va deigeTe 6T 0= 2. (Movédeg 5)
ii. Na Bpeite TV TTEPiIOdO TNG f. (Movadeg 5)

Y) Na TapaocTAoETe Ypa@IKa Tn ouvapTtnon f o€ didoTnua piag Tepidodou.
(Movadeg 5)
8) Av g(x)=5-0uv®2x, va Bpeite, av uttdpxouy,. Ta koiva anueia Tng Cr ue TNV Cgq, 6TIOU
Cs, Cq4 O YPOQIKEG TTApaOcTACEIG TwV f, g avTioTOIXA. (Movadeg 5)
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OEMA 61 18234
Aivetal n ouvaptnon f(x)=2nux—1, x [0, 2m] .
a) Na Bpeite TRV eAGXI0TN Kal TR MEYIOTN TIPA TNG. MNa TTOIEG TIMEG TOU X TTPOKUTITOUV QUTEG;

(Movadeg 7)
B) Na Bpeite Ta KoIva onpeia TNG ypaIkAg TapdoTtaong C, Tng f pe Toug Ggoveg x'x Kal y'y .
(Movadeg 6)
y) Na oxedidoeTe Tn ypa@ikr TNG TapdoTaon. (Movadeg 7)

0) Av yia KATToI0 apIBud a Ye ae(O, %j lIoxUel f(a) =f(%—aj, va aTTOdEICETE OTI a:% .
(Movadeg 5)

OEMA 62 20645

AivovTal ol cuvapTnoelg f(x)= ouv(x — g], g(x)=ouvx, xeR.

a) Na TTepiypdyete e 1ToI0 TPOTTO ATTO TN YPAQIKA TTApAcTACN TG g TTPOKUTITEI N YPOQIKN

TapdoTtaon Tng f. (Movadeg 6)
B) Na oxedidoeTe Tn ypaIkA TTapdoTtaon Tng ouvapTtnong f. (Movadeg 6)
y) Na Bpeite TIG TIYEG f(%) f(m). (Movadeg 6)
) Na AuoeTe TV e€iowon ~2f(x)+1=0. (Movédec 7)

OEMA 63 21244

Aivetal n ouvaptnon f(x):aTJrlcwv(ﬂx), ME «,f >0, n ormoia éxel EAAXIOTO —2 Kal
TEPIodO %
a) Na d¢iete 6T @ =3 ka1 f=4. (Movadeg 5)

ny(Z—Xj-g(p(ﬂ— X)-nu (27 +X)

I V4
ovv (37— X)-ago(z— Xj-ovv(2+ Xj

B) Aivetan n TTapdoTacn A = . Na d¢igete o1 A =-1.

(Movadeg 10)
v) Na Auoete Tnv egiowon f (x)=2A, oto didotnua [72’37”} . (Movadeg 10)
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4.1 MOAYQNYMA

2TOIXEIA OEQPIAZ

» KaAoupe povwvupo TOou X KABe TmapdoTtacn TnG MOPOAG ax”, OTTou a Eival
TTPAYMATIKOG apiBudGS Kal v évag BETIKOG aképalog. MOVWVUNO Tou X KOAOUME TTiONG Kal
KGBe TTpayuaTiKO apiBuo.

» KaAoupe TroAuwvupo Tou X KABe TTapdoTacn TNG HOPPNAG :
a, X’ +a, X'+ +aX+a,
OTTOU V €ival £€vag QUOIKOG apIBUOG KAl &, &y ,...,, Eival TIPAYUATIKOI ApIBUOI.
e Ta povivupa a X", a, X' ,...,a, X, ¢, Aéyovial 6pol Tou TTOAUWVUUOU.
eO1 apBpoi «,,x, ;,...,a;, &, NéyovTal OUVTEAEOTEG TOU TTOAUWVUUOU.
¢ EI0IKOTEPA O APIBUOG ¢, AéyeTal OTABEPOG 6POG TOU TTOAUWVUHOU.

> BaBuoé evog moAuwvupou P(x) ovoupdloupe Tov UEYOAUTEPO €KOBETN TOU X TTOU
EMPAVICETAI OTO TTOAUWVUMO, PE TNV TTPOUTTO0E0N OTI 0 CUVTEAEOTAG TOU gival dIAPOPOG
TOU PNdeVOG. (Ma 10 uNdevIKG TToOAUWVUHO dev opileTal BaBudg)

» Auo TOAUWVUPA P(X) = &, X" +...+ oy X+, KAl Q(X) = B, X" +...+ B X+ B, UE p =V
Ba Aépe OTI gival 1I0a GTaV I0XUOUV CUYXPOVWG :

a02ﬂ01 alzﬁl’ av:ﬁv Kal av+l=av+2='"=ay=0'

> ZT0 TIOAUWVUPO P(X) = a, X"+, X" " +...+ a,X+a, OV AVTIKOTAOTAOOUNE TO X JE IO
TIR p e R, T6TE 0 APIBUOG TTOU TTPOKUTITEI @ P(p) = k € R, AEyeTal APIOUNTIKA TIPNA
TOU TTOAUWVUMOU Yia X = p . EIBIKOTEPA av 1oxUEl P(p) =0, TOTE 0 apIBPOS p AéyeTal
pifa Tou TTOAUWVUNOU.

AYMENE2 AZKHZEIZ :

1. (Aoknon 3 oeA. 131 A" opadag)
Na BpeiTe yia TTOIEG TINEG TOU 1z € R, TO TTOAUWVUO

P(X) = (4° — p)x* +4[y2 —%)x—Z/Hl gival To PNdevikd TTOAUWVULO.

Auon : To P(x) €ival TO uNdEVIKO TTOAUWVU O, OTaV I0XUOUV CUYXPOVWG :

u=0
o 4P —u=0 u(dp®-1)=0=( 4
1 1
42_1=0<:> 22—(:) =i—
7 W= o=t
1 1

o 2u+1=0<= u= % . H koivil Aon Twv TTapatravw eGI0WoEWV gival g = % .

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ 159



AAFEBPA B’ AYKEIOY

2. (Aoknon 4 ogA. 131 A" opddag)

Na Bpeite yia TToIEG TIHEG TOU o € R, Ta TOAUWVUPA P(X) = (a® —=3a)x® + x> +a Kal

Q(x) = -2x* +a’x* + (a® -Dx +1 ¢ival 100.

Auon : Ta ToAuwvupa P(x) kal Q(x) €ival ioa, 6Tav Io0XU0UV OUyXpovwe :

e a°-3a=2sa’-3a+2=0=a=1na=2

e 1=’ a==+1

e 0=*-lead’=lcsa=1

e a=1

H koivr] Auon Twv TTapatmavw £51I0Woewy gival o =1.

3. (Aoknon 3 ogA. 132 B” opddag)
Na Bpeite TOug TTPAYPATIKOUG apIBUOUG A Kal [, YO TOUG OTTOIOUG TO TTOAUWVUUO
P(x) = 2x° + Ax® + ux + 6 £xe1 piCa 10 1 ka1 IoXUEl P(-2) = -12.
Auon :
To 1 givai pia ToU P(X) © P) =02+ A+ u+6=0=1+u=-8 (1)
Emiong: P(-2) =-12 < 2(-2)° + A(-2)* + u(-2) +6=-12 < 16 + 41 - 2u+6=-12 &
SAN-2u=-221-u=-1(2)
) , A+u=-8 . C o s
ATIO (1) kai (2) éxw : Y L TTPOCOETOVTAG KATA PEAN €XW : 31 =-9 < A =-3 Kal
- /’l —_ —
amé (1) : -3+u=-8< u=-5.

EPQTHZEIZ KATANOHZHZ :

4. Na XapoKTNEIoETE TIG TTAPAKATW TTPOTACEIS e ZwoTd ) AGBOG.
i. H mapdotaon P(x)=x ival TToAuwvupo.
ii. 'Eva otaBepd TTOAUWVUMO €xel Babuo 0.
iii. Av yia To TToAuwvupo P(x) kai 1oxuel P(p)#0, 161 0 apiBudg p dev gival pifa Tou
P(x).
iv. Av Ta TToAuwvupa P(x) kai Q(Xx) €ival un pndevikd kai €xouv Babuols p Kai v
avTioTolxa, 161 TO TTOAUWVUPO P(X) Q(X) €x€l BABUO P+v.

5. Av o1 BaBuoi Twv TToAuwvUpwyY P(X) kal Q(X) €ival g Kal v avTioToIXa, VO QvTIOTOIXIOETE
OTOV TTAPOKATW TTIVAKA T TTOAUWVUHA TTou BpiokovTal oTn oTAAN A he Toug BaBuoug Toug
oTtn oThAn B.

2TAAN A 2TAANn B
A. P(X).Q(x) 1. V°
B. [PX)] 2. 2u
I Q(Q(x) 3. ptv
A. P(Q(x)) 4. pv

6. Na CUPTTANPWOETE T TTOPAKATW KEVA, WOTE VA TTPOKUYWOUV aAnBEiS TTPOTACEIG.
i. EoTw T0 TTOAUGVUPO P(X)=0X"+a.1X" 0 x+0o.
a. Av 0p=0, 16T1E 0 APIBNOG ....cival pila Tou P(X)
B. Av a,#0, 161 0 BaBudS Tou P(X) givai .....
Y. Av 10 GBpoiopa Twv ouvteAeoTwy Tou P(X) €ival 0, 10T 0 aApIBUoG ...... €ival
piCa Tou P(x)
5. Av o BaBudg Tou P(X) gival v, T0TE 0 BaBudg Tou PA(X) giva ............
€. Av 0 BaBudég Tou P(x) gival v, T0TE 0 BaBuog Tou P(P(x)) eiva..........
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ii. Av 10 TToAUwvUpo P(x) gival yndevikou BaBpou i To uNdEVIKO TTOAUWVUUO, TOTE N
Mop®n Tou €ival ............
iii. Av 1o TToAuwvupo P(x) gival BaBuou 1, T6Te €XEI TN HOPON ...........

7. Na eTTIAEEETE TN OWOTH ATTAVTNON.
i. Av 0 otaBepdg 6pog evog TToAuwvupou cival 0, TOTE TO TTOAUWVUPO €xel pida Tov
ap1Buo:
A. 1 B.0 r.-1 A 2
ii. Av T0 TToAuvupo P(x) sivar 3% BaBuou, 1o M(x) givar 2°Y BaBuou Kai 10XVl N 100THTA
P(x)=06(x) M(x), T0TE TO O(X) £X€EI BABUO:
A .2 B. 1 r.o
iii. Av yia To TToOAUWVUPO P(x), 10XUel X*+3x=P(x)(2x+1), T6T€ 0 BaBudS Tou P(x) givair:
A.3 B.2 r.1 A 4
iv. To GOPOITHA TWV CUVTEAESTWV Tou TIOAUWVUHOU P(X)=(2x-1)*+x givai:
A. 1 B.2 r.3 A 4

AZKHZEIZ A AYZH :

8. lNa 1010 AdYOo oI TTaPAKATW TTAPACTACEIG OEV €ival TTOAUWVUUA TOU X ;
1

i. 5+2Vx i mux+7 iiji. 6-—+4 iV 5x3+3|x|—7
X
9. Na egeTdoeTe TTOIEG ATTO TIG AKOAOUBEG TTAPACTACEIG E€ival PMOVWVUUA KOl TTOIEG
TTOAUWVU A :

1

i.P(x):gx“ i, O(x) = 24x7 i, A(x) = 4x7 iv. E(x) =11x* —3x° V. H(x)=12x" —3x°

10. Aivovral Ta TTOAuWvuUPa : P(x) =4x® +5x° —6x+7 kal Q(x)=x*+2. Na Bpeite Ta
TTOAUWVUHQ:

i POX)+Q(x) ii. P(x)=5Q(x) iii. P(x)-Q(x) iv. (Q(X))* —P(x)
11. Na BpeBouv o1 TIHEG TIG TIOPAMETPOU A yid TIG OTOiEG TO  TTOAUWVUUO

P(X) = (A* —4A)x* + (A* +2A)X+ A +2 €ival TO PNBEVIKO TTOAUWVUO.

12. Tia ToIEG TIHEG TOU A€ R TO TTOAUWVUPO P(x) = (A* =2A)x° +(A° —52+6)x+%—1:0

gival To uNd&eVIKO TTOAUWVUO.

13. No pBpeBolv o1 TIHEG TOU A wOTE va  givalr 100 Ta  TTOAUWVUUQA
P(X) = (12 —4)x> + (A* +22)x* = A*x+ 31 -8 Kal Q(X) = (BA+2)X* —2Ax+ A —A°.

14. Na BpeBouv ol TipEg Twv K, A, P woTe va eival 10a Ta  TTOAUWVUHO
P(x) =2k —2A)x" +(k+ A)x+Q2u—2) Kol O(x) = (u+A+1D)x> + ix +21

15. Na Bpeite Ta a,B,y £T01 WOTE TO TTOAUWVUPO  P(x) = 4x” —2x +1 va TTQipvel TN PHOPPN
Px)=ax(x-3)+(f+2)x+y—1

16. Na mmpoaodiopioTei 0 BABUOS Tou TTOAUWVUHOU P(x) = (4* + 51+ 9)x” + (1 =3)x+(A* —1)
yla TIG O1APOpES TINEG TOU A e R.
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24.
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26.

27.

28.

29.
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Na 1TpoadloploTei, yia TIG DIGPOPES TIUEG TOU A € R, 0 BaBudS TOU TTOAUWVUUOU :
P(X) = (2° —4A)x° + (1* =51 +6)x* + (1* +1)x + 2

AiveTtal To TOAUWVUPO : P(X) = (A° = A)Xx® + (4> + 1)x+ A* — 21 —3. Na BpeiTe yia TTOIEG
TINEGTOU A € R 1O P(X) €ivai:
i. eival otaBepd TTOAUWVUPO,  ii. gival uNdEVIKO TTOAUWVUPO, i, £XEl BaBPO undév.

‘EOTw Ta TTOAUWVUPG P(x) = 4x” —6x° +4x—8 Kal O(x)=ax’ — x> +x— o6 . Na Bpeite

TI TTPETTEI va 10XUEl yIa TOUG apIBuoug a, B, vy, O, woTe To TToOAuwvupo P(X) - Q(X) va
gival :
i. 3% BaBuoU  ii. TO TTOAU 2°° BaBuoU iii. MNdevIKG TTOAUWVUO.

Na Bpeeite 10 AeR  wote n  apiBunmik  TIJR  TOU  TTOAUWVUMOU
P(x)= (A +40)x° =1+ D)x* + BA+2)x +3 yia x=-2 va givai 5.

Av 10 TTOAUWVUPO P(x) €xel pifa Tov apiBud 4, va atmodeifete OTI TO TTOAUWVUUO
Q(x) =P(1—3x) €xel piCa TOoV apIBUO -1.

Na e€etdoete av o1 apiBuoi -3 kai 2 gival pileg Tou TTOAUWVUPOU P(x) = —3x> + 5x +2

Na Bpeite TOUC TIPAYUATIKOUG apIBUOUS K,A yIid TOUG OTTOIOUG TO TTOAUWVUNO
P(x)=x" + &’ +(A—2)x+6 £xel pieg TOUG APIBUOUC -1 Kal 2.

Na aTTodEIXOEI oTl yia (o (S AeR TO TTOAUWVUUO
P(x) =2 =3)x’ +4Ax* — (A1 —5)x +2005 dev €xel pila ToV apIBuo 1.

Na Bpeite TOug TIPAYMATIKOUG apIiBUoUc a,f yia TOUG OTTOIOUG TO TTOAUWVUNO
P(x)=x"+ax’ + fx+4 €xel piCa Tov apIBud 2 Kal To GBPoIoUA TWV CUVTEAEGTWV TOU
givar 8. (Ymodeitn : MNa va Ppouue 170 ABPOoICUA TwV CUVTEAEOTWV Tou P(x),
uttoAoyiCoupe 10 P(1) )

Aivetal To TToAuwvupo P(X) = (x —=1)* —x**  Na Bpeite :
i. Tov oTaBepd 6p0 TOU P(X) ii. TO GBpoIoPa TwV CUVTEAECTWY TOU P(X).

Aivetal 10 TTOAUWVUPO P(X) = (k —D)x® + xx* —(3x —A)x+31. Na Bpeite 10 x,1eR,
woTe To P(X) va £xel piCa 1o 2 Kal N apIOUNTIKA TIUA Tou yia X = -1 va gival 6.

Na Bpeite To TOAUWVUPO P(X) yia 1o otroio 1oxUel : (3x—1)- P(x) =3x> —13x” +13x 3.

‘EoTw 10 TTOAUWVUPO P(X), yia To otroio yvwpifoupe OTi :
P(2x+1)=3P(x)+2 yia KaBe kai P(0)=0 Na OeigeTe 611 P(15) = 80.
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4.2 AIAIPEZH NMOAYQNYMOQON

2TOIXEIA OEQPIAZ

» OEQPHMA (TAYTOTHTA THZX AIAIPEZHZ)
MNa k&dBe Ceuyog TTOAUWVUPWY A(X) Kal 5(x) pe o(X) =0 utmdpyxouv duo POVAdIKG

TToAuwvUpa 7z(X) Kal o(x), Tétola WoTe : A(X) = d(X)z(X) +v(x) 61Tou To v(X) N gival
TO MNOEVIKO TTOAUWVUHO 1 €xEl PaBUS pIKPOTEPO aTTd TO BaBud Tou 5(X) .

To A(x) Aéyetal diaipeTéng, T0 O(X) dlapéTng, T0 7(X) TTNAIKO Kal TO v(X) UTTOAOITTO
TNG dIaipeong.

AYMENEZ2 AZKHZEIZ :

A. AIAIPEZH MOAYQONYMQON

1. Na kavete 1 diaipeon @ (x® —5x% +2x—1):(x—3) Kal OTn CUVEXEID VO YPAWETE TNV
TAUTOTATA TNG dIAiPEDNC.

Auon :

TN dIdipeon TG €kPWVNONG, TO TOAUWVUPO A(X) = x® —5x° +2x—1 ovopdaletal
BIAIPETEOG EVW TO TTOAUWVUHO S(X) = X —3 ovopadeTal dIaipETNG. [Na va eKTEAECOUE TN
dlaipeon akAouBoupe Ta €€RC PrpaATA :

BApa 1 : Kdavoupe 10 OXApa TnG didipeonsg Kal ypAPOUUE TA TTOAUWVUPA KaTd TIG
@Bivouoeg duvApEIg Tou X. Av Acitrel KATTOI0 dUVAUN TNV CUUTTANPWYOUNE UE CUVTEAEDTN
MNOEV.

X—3

x' —5%" +2x—1

BAua 2 : AlaipoUue TOV TIPWTO OPO TOU SIAIPETEOU X° UE TOV TTPWTO OPO TOu JIAIPETN X.
Etor: x®:x=x?
Xx—3

5

%2

X —5x" +2x—1

BAua 3 : MoAAamAacidloupe Tov TTPWTO OpO Tou TMAIKOu X2 pe TOov dlaipétn :
x?(x —3) = x*> —3x* Kal T0 YIVOPEVO auTd TO aPaIpoUuE aTTd TOV dIaIPETEO.

X —5% +2x—1/x-3

X
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AATEBPA B’ AYKEIOY

BAua 4 : To TTOAUWVUPO —2x* +2x—1 €ival TO TIPWTO HEPIKO UTTOAOITIO. OEWwpwVTag
auTO WG VEO dIAIPETED, ETTAVAAANBAvouuE Ta duo TTponyouuEva Bripara.

X —5x +2x-1 31—3
—x +3x° X" —2x
2%’ +2x-1
2x° —6x

—4x -1

TnAiko x> —2x -4

x}—5x*+2x -1

—x’ +3x°
2% +2x -1
2x° —6X
—4x -1
4x-12

—-13

BApa 5 : To moAuwvupo —4x -1 €ival To deUTEPO PEPIKO UTTOAOITTO. OewpwvTag auTd
w¢ Vvéo OdlaipeTéo, eTTavaAauPdavoupe Ta TTponyoupeva BAPaTa. Otav To HEPIKO
utréAoitro 1Tou Ba Trpokuyel £xel BaBud pIKpOTEPO atrd TO BAOMS TOU dlaIpEéTn,
TOTE N d1aipeon oTtapard. AnAadrn 1o TeEAIKS uttéAoITTO TNG dlaipeong eival -13 kal To

x—3

S —
X —-2x-—-4

ATTé TNV TTapatmmdvw  dladikacia  TTPOKUTITEI N TAUuTOTNTA  TNG  dIaipeong
A(X) = S(X)(X) +0(X) < X® —=5x% +2x —1=(x—3)-(X* —2x—4) + (-13)

(AlcnpeTéng)=(di1aip€TNG)(TTNAIKO)+(UTTOAOITTO)

2. Na kavete T Siaipeon @ ( 2x* + 3x — x> + 5x — 2 ) : ( X* + X ) KAl OTN OUVEXEID va
YPAWETE TNV TAUTOTNTA TNG dlaipECNG.

Auon :

pAgoupe TO yvwaoTo OXNMA TNG
dlaipeong

AlaipoUpe 10 peyioToBdBUIO 6po
ToU AlaipeTéou ME TO
MEYIOTORABUIO OpO TOU OdIAIPETN.
‘ETol  uttoAoyioupe TOV  TTPWTO
Opo Tou TTNAiIKou. Apa :

4
2 o2

2
X

3X3—x2+5x—2 S:;EX

2x?2
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AATEBPA B’ AYKEIOY

MoAAatTAaoialoupe TOV OpPO TTOU
Bpnkape oto TTNAIKO PE KABe 6po

ToU BlaIpETN  (KGvoupe  dnAadn 2X4+3X3-X2+5X—2 | X*+X
ETTIYEPIOTIKNA 1016TNTA). —2Xx4—2Xx3 _‘7_
2Xx2

TotroBeTolpe TO  OTTOTEAECUA

KAtTw o1’ 10 AlIPETED, OAAG ME

avrileta Tpoéonpa  (eTTEIdA )’{4 +3X3-X?+5Xx—-2 X2+X
gvvoeital  OTI AQAIPOUME  TO —;/X/4 —2X3
atmmoTéAeopa atrd 10 AIQIPETED). 2x2
I'Ip,océxoups K,é(ee ’ (’)pog, va X3—X2+5Xx—2
BpiokeTal akpIfws KATW aATTO TOV
avTioTolxo (opoloBdBuio) épo ToU

AlaipeTéou.

Ektedolpe Tnv  mpdoBeon. Ol

avtifetol  6pol  dlaypapovTal. 2X4+3Xx3—-X2+5x—-2 X
‘Emeita «kateBdaloupe» Kal Toug | — 2xXx4—2X3

UTTOAOITTOUG OpOoUG Tou AIQIPETEOU.

2uveyioupe katd Tov idI0 TPOTTO,

2X2+ X
@— X2+5Xx—2
¢wg Otou o Pabudég  TOU

, . , , 4 3_x2 — 2
UTTOAOITTOU YiVEI PIKPOTEPOG aTTd 2X4+3X°—X*+5X—2 ] X_+X
gkeivov Tou Siqupétn. Tore n | T 2X4—2X3 AQ\—

dlaipeon oTAPATAEI. 2X2+X

/&g—x2+5x—2

_ﬂ_x2

—2x2+5Xx—2

2X4+3X3—-X2+5X—2 X2+X
—2X4—-—2X3

2X2+X—2

X3—-X24+5Xx—-2
— X3_X2

—-2X2+5X—2

Apa, OTO CUYKEKPIPEVO 2X2+2Xx
TTOPAdEIYUA, N TAUTOTATA TNG
€UKA€ideIag diaipeons Ba ypdgeTar:

22X+ 3= xT+Bx =2 = (XP+X)(2xPH4X=2)+ TX =2

. al “~

v v
A(x) 5(x) m(X) u(x)
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AATEBPA B* AYKEIOQY

2TOIXEIA OEQPIA> AIAIPEZH TMOAYQNYMOY P(x) ME
NMOAYQNYMO THZ MOP®HZ x-p (XXHMA HORNER)

OEQPHMA To uttéAoitro Tng diaipeong evog TToAuwvupuou P(X) pe 10 X— p €ival 100 g
TNV TIUA TOU TTOAUWVUMOU yia X = p . Eival dnAadn v =P(p) .

‘ET01 n TAutoéTNTa TNG dlaipeong ypdgetal : P(x) = (X — o)z (X) + P(p)

AMNOAEI=H :

H tautétnta tng diaipeong Tou ToAuwvUuou P(X) pe TO TTOAUWVUPO X—p eival
P(X)=(x— p)z(X) +v(x). ETeidfy o diaipétng x—p eivar 1°° BaBuou, 10 UTTOAOITIO TNG
dlaipeong Ba eivar otaBepd TToAuwvupo u. ‘ETol éxoupe @ P(X)=(x—p)z(X)+v Kal, av
Béooupe x=p, maipvoupe P(p)=(p - p)z(p)+v=0+v=0.

Emopévwg : P(X) = (x— p)z(X)+P(p)

OEQPHMA ‘Eva moAuwvupo P(x) éxel TTapdyovTa 1o X — o av Kal PJovo av To p gival pida
Tou P(x), &nAadn av kai yévo av P(p) =0.

AMNOAEI=H :

‘EcTw OTI TO X— p €ival TapdyovTtag Tou P(X). Téte P(X) = (x— p)z(x). Ao Tnv 106TNTA
auTh yia x = p Traipvoupe P(p) = (p— p)z(p) =0, TTOU onuaivel 6T TO p gival pila Tou P(X).
AvVTIOTPOPWC :

‘Ectw o1 10 p eival pifa Tou P(X), dnAadn 1oxlel P(p)=0. Téte amd Tn oxéon
P(x) = (x— p)z(X) + P(p) Traipvoupe P(x) = (x—p)z(X), TTOU onuaivel 6Tl TO X—p €ival
TTapdyovTtag Tou P(X).

2XHMA HORNER
Ot1av éxw va ekTeAéow MIa dlaipeon e€vog mmoAuwvupou P(X) pe éva tmmapdyovia Tng

MOpPNAG X—p, TOTE Xpnoiyotolw To OXAMa Horner, akAouBwvTtag Tnv TTAPAKATW
dladikaaia.

MPOZOXH : MNa éva moAuwvupo P(X), ol akOAouUBeg eKQPAOTEIS gival ICOOUVAEG :
e «TO X— p Olaipei T0 P(X) »,

e «n diaipeon Tou P(X) YETO X — p €ival TEAEIOY,

e «TO X— p gival TrTapdyovTag Tou P(X) »

e «TO p €ival pifa Tou P(X) »

e «T10 P(x) diaipeital e TO X — p »

e «TO X— p gival diaipéTng Tou P(X) »

e «T0 UTTOAOITTO TNG diaipeang P(X) : (X — p) €ival 100 pe PNdEV»

2 € kKGOe TepiTITwon 1oxLel : |P(p) =0|.

AuTd onuaivel 611 av 60B&i pia atd TIG TTAPATTAVW EKPPAOEIG, TOTE Ba 1o0xUouV
oUYXPOVWG OAeg padi kal dueaa oupTrepaivoupe ot [P(p) =0,
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AATEBPA B’ AYKEIOY

B. ZXXHMA HORNER

AYMENEZ2 AZKHZEIZ :

3. (Aoknon 4 0eA.139 A'opddag oxoAikou BiAiou)
Me tn BonBeia TOU OXNAUatog Horner va Ppeite Ta TTNAIKA Kal Ta UTTOAOITTA TwvV
OlaIPECEWVY
i. (—x®+75x—250):(x+10) ii. (2x* —=3x®-10x* +5x—2): (x-3)

Auon :

i.

BApa 1 : Kavoupe Tov Trivaka Tou ox\Uatog Horner kal oTnv TTPWTN YPAUMN YPAQOUNE
TOUG OUVTEAEOTEG TOU DlaIpeTEOU. Av AgiTrel KATTOIO dUVAMN TOU X, TN CUPTTANPWVOUUE JE

OUVTEAEOTH INOEV. ZT0 TEAOG TNG TTPWTNG YPOAUMNG, YPAPOUUE TO o

1] 0 75 [ —250 A0

BAua 2 : KarteBdaloupe Tov TpwTo cuvteAeaTr otnv 1" 8éon Tng 3™ ypaupnig.

—1 0 75 [ 250 5100
!

-1

BApa 3 : MoAhatrAacidloupe pe p Tov TTPWTO apiBuod Tng 3" ypauung Kai ypa@oupe To
yivouevo atn 2" 8éon g 2" ypapung. TN ouvéxela TTPOCoBETOUPE TOUG ApIBPOUC TNG
2" oTAANG Kail ypdgpoupe To GBpoiopa otn 2" Béon TG 3™ ypauunAg.

-1 0 75 [ -250 [E0

oLal10
-1 10 =

BApa 4 : EmavalauBdvoupe Tnv mapatrdvw diadikacia yia Tov apiBud TTou BpiokeTal
otn 2" 8éon TN 3" ypauung Kal cuvexi{ouhe PEXPI VA TEAEILIOOUV Ol GUVTEAEDTEG TOU
OIQIPETEOU OTNV TTPWTN YPAPUA.

—1 0 75 —250 =10
! 10 | -100 250
1] 10 —25 0

ZoVvTEAsOES _tnAikov vmAoiro
- %/_J

MpoocoxA :

e >1n dlaipeon P(x):(x—p) 0 BaBudg Tou TnAikou gival Katd 1 PIKPOTEPOS aTTd TOV
BaBud Tou P(x). Emiong a@ol o diaipétng x — p eivar 1°Y BaBuou, 1o uttdAoITTo tival
£vag TTPAYMATIKOG apIOUOG.

e O1 apiBuoi Tou Bpiokovtal otnv 3" ypapun (eKTO¢ atrd Tov TeAeuTaio) TTapioTdvouv
TOU OUVTEAEOTEG TOU TTNAIKOU TNnG dlaipeong.

e O TeAeuTaiog apiBudg Tng 3™ ypauung apiotdvel To UTTGAOITTO TNG dlaipeanG.
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AAFEBPA B’ AYKEIOY
Me autd oT1o puahd pag otn diaipeon @ (—x3 +75x —250) : (x +10) o diaipeTéog givar 3%
BaBuou, dpa To TNAIKo Ba cival 2° BaBUOU Pe CUVTEAEDTEG OTTWG TTPOKUTITOUV AT TO
Horner -1, 10, -25 dpa 10 TNAIKO £€Xel TN Hop®n : m(X)=—-x*>+10x—-25 Kal TO
utréAoimo v = 0. H TautdtnTa TNG dlaipeong ivai :
A(X) = S(X)7(X) + 0(X) < —X* + 75X — 250 = (X +10)(—x* +10x — 25) + 0

Edo ypagovpe tovg guvieAeoteg Tov Auupetéov PO Py,
<
6 >

Katealovpue

o <D IMoMarmraciadovpe pe o p

o~

=
2 5 3
S
)
| %
o
: & 3 T |
IHoAMamAAGLACOVUE HE TO P = 3
2uveyxiovTtag pe Tov idI0 TPOTTO, KATAAAYOUUE OTO £EAGC OXNHA :
3

(%) u(Xx)

To TeAeutaio dBpoiopa TTou BpAKaAPe (OTO TTAQiCIO) €ival TO UTTOAOITTO TG diaipeong,
onAady v = 4. Ta umdloita et pé€poug abBpoiouara (2, 3, —1, 2) ammoTeAoUv TOUg
OuVvTEAEOTEG TOU TTNAiKoU. lMpogavwg, agou dlaipéoape PYe TO X — 3 TTOU €ival TTPWTOU
Babuou, To TTNAIKo Ba gival éva TTOAUWVUPO KaTd éva BaBud pIkpoTeEPO aTrd To AlQIPETEO.
Apa 0 TIPWTo¢ 6pog Ba gival 0 X 3, 0 BeUTeEPOg 0 X 2 KTA. BNAASH Ba £XOUHE

mx) = 2x3+3x2—x+2.
"papoupue TENIKA:
2x*=3x%-10x%+5x-2 = (x-3)- 2x*+3x°=x+2) + 4
\— 7 \ J L J
Y Y Y
A(x) o(x) ™(X) u(x)
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AATEBPA B’ AYKEIOY

. OGEQPHMATA - NPOZAIOPIZMOZ NMAPAMETPQON

AYMENE2 AZKHZEIZ :

4.

(Aoknon 6 0eA.139 A'ouddag oxoAikou BiBAiou)

Na atrodeigeTe 0TI Ta TTOAUWVUPA TNG HOPYPNSG X — o TToU divovTal o€ KABE TTEpITTTWON,
eival TrapdyovTteg Tou P(X).

i. P(x)=x"—25x*+144 X+3

Auon :
i. 1° 1pdémoc : To x+3 eival mapdyovra¢ Tou P(x) av kal pyovo av P(-3)=0.

Mpdyuatt P(=3) = (-3)* —25(-3)% +144 =81-225 +144 =0.
2° 1po10o¢ : To X +3 eival Tapdyovrag Tou P(X) av kal gOvo av 1o UTTOAOITTO TNG
diaipeong Tou P(x) : (x+3) eivar 0 dnAadn ue 1o oxAua Horner :

1[0 [-% [ o iu [EEN
| ~3 9 48 —144
1 -3 -16 48 0

OT1rw¢ @aivetal kal atmd 1o oxAua Horner 1o X+ 3 €ival mapdyovrag tou P(X) .

. (Aoknon 3 0eA.139 A'opdadag oxoAikou BiBAiou)
Na Bpeite TIC TIMEG TOU K, yia TIC omoie¢ 10 X-—1 ¢€ivar TTapdyoviag Tou
g(x) =x*x* +3xx* 4.
Auon :
To x—-1 givai TTapPAyovTag TOU g(x) av Kal MOvVOo av
g)=0=x’+3k-4=0=K=11% x=—4.

A. MOAYQNYMO P(x) EXEI MAPAFONTA (H AIAIPEITAI) ME TO (X—a)(X— f)
HMETO (X—a)’,

AYMENE2 AZKHZEIZ :

6

. (Aoknon 3 0eA.140 B oudadag oxoAikou BiAiou)
Me T1n Bonbeia Tou oxnuatog Horner pévo, va aAmTodEiCeTE OTI TO TTOAUWVUUO
P(x) = 2x* —6x® +5%* —3x + 2 Siaipeital pe 10 (X —1)(x —2) Kai va Bpeite To TINAIKO.

Auon :

MNa 10 P(X) Kaiyia p =1 éXOupe :

;T e[ 5 [ 3] 7
! 2 —4 1 )
2 -4 1 -2 0
Apa givar : P(X) = (x=1)(2x® —4x* + x—2)

MaTo 7(X) =2x° —4x* + X—2 Kal yIa p =2 €XOUWE :
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AATEBPA B’ AYKEIOY
2 [ -4 1] -2 N
| 4 0 2
2 0 1 0
Apa gival : z(X) = (X —2)(2x* +1). OmdTe TENIKG P(X) = (X —1)(X — 2)(2X* +1).

AuTO onuaivel 611 To P(x) diaipeital ye 10 (X —1)(Xx —2) kail 10 TNAiIKo TnNG diaipeong givai
10 7'(X)=2x* +1.

EPOTHZEIZ KATANOHZHZ :

4. Na XapoKTNEIoETE TIG TTAPAKATW TTPOTACEIG e ZwoTd ) AGBOG.
i. ZTNV TAUTOTNTA TNG dIaipeong TTOAUWVUUWY TO UTTOAOITTO £XEl BaBud o oTToiog gival
MIKPOTEPOG aTTd TOV BaBUS TOou dIAIPETN.
ii. To utréAoitro TNG diaipeong evog TTOAUWVUHOU P(X) pE To X-p €xel BaBud 0.
iii. Av yia 10 TToAuwvupo P(x) gival P(p)#0, 10T TO P(X) dev £XEI TTAPAYOVTA TO X-P.
iv. Av n diaipeon Tou TTOAUWVUPOU P(X) pe To X-p €ival TEAEIA, TOTE O apIBUOGS p €ival
piCa Tou TTOAUWVUPOU P(X).

5. Na xapakTnpioeTe TIG TTAPAKATW TTPOTACEIG JE ZWOoTO 1} AGBOG.

i. Av o diaipétng o€ uia diaipeon TTOAUWVUPWY gival deutépou BaBuou, TOTE TO
uTTOAOITTO €XEI BaBUS TO TTOAU 1.

ii. Av o dlaipéTng o€ pia Olaipeon TTOAUWVUPWY gival deutépou Pabuol, TOTE TO
UTTOAOITTO €XEI TN HOPPI OX+[3.

iii. Av 1o TTNAiIKO HIag d1aipeong TTOAUWVUPWY €ival TO PNOEVIKO TTOAUWVUMO, TOTE O
OIQIPETEDG €ival TO PNOEVIKO TTOAUWVULO.

iv. Av o diaipeTéog gival 3%V BaBuou kai o diaipeTng 2°¥ Babuou, T0TE To TNAIKO £XEl
Mop@r ax+p pe a#0.

v. Av To TToAUGVUpO P(X) éxel TTapdyovTa 1o x*-4, T6Te P(2)=0=P(-2).

vi. Na va €xel 1o P(x) Tapdyovta 10 (X-2)(x+2), Trpétrel P(2)=0 kai 1(-2)=0, é11oUu 17(X)
TO TTNAIKO TNG diaipeong Tou P(X) ue x-2.

vii. Av 10 X-2 dev gival TTapayovtag Tou P(x), 1ot P(2)#O0.

viii. Av P(x)#0 yia kaBe XeR, 161€ TO P(X) &gV £x€I TTAPAYOVTA TNG HOPPAG X-pP.

AZKHZEIZ A AYZH :

A. AIAIPEZH NOAYONYMQON

6. Na yivouv o1 ak6AouBeg dIaIPETEIG :
2’ +5x7 —6x—1):(x—1)

ii. (10x*+7x* =3x+5):(2x* -1)

ji. (8x* + x> +5x" +3x+2): (x> +x+2)

7. Opoiwg :
i (x* —11x* +6x—3): (x* =3x)
i, (7x® =2x*+9): (x* + 2)

ji. X° 1 (x* = x+1)
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B. ZXHMA HORNER

8. Na Bpebei pe Tn BonBeia Tou oxriuarog Horner, 10 TTNAIKO, TO UTTOAOITTO KaI N TAUTOTNTA
NG dIaipEONS TOU TTOAUWVUPOU A(x) = 7x* —5x° —x —1 HE T TTOAUWVUUA :
I. Xx—-1 . X+2

9. Me 1n BonBeia Tou oxApaTog Horner va PpeBouv Ta TTNAIKA Kal Ta UTTOAOITTA TWV
OlaIpETEWV :

i (x*—=2x®+5x*-6x-8):(x-2) i. (5x* —2ax—3a?):(x—a)

10. ‘EoTtw 1O TTOAUWVUPO P(x) =3x* —6x> +7x+62 . Na BpeBei 1o P(2) ue Tn BorBsia Tou
oxAuaTog Horner.

. OEQPHMATA - NMPOZAIOPIZMOZ NAPAMETPQON

11.  Na BpeBei 10 UTTOAOITIO TG BIAIPECNS TOU A(x) = 5x° —4x* —x +3 HE TA TTOAUWVUHO
| X—=2 di. x+1  iii. 2x-3

12. Na Bpebsi To urdAoITTo TNE diaipeong : (X + 4x™% — x'** 4+ 2004 x +1) : (x -1)

13. Na amodeigete 611 T0 (X-2) €ival TTAPAYOVTAS TOU TTIOAUWVUPHOU P(x) =3x” —5x° +x—6

14. Na Bpeite Ta aeR £101 WOTE TO TTOAUWVUPO P(x) =(a-2)x +ax’ +3x—6 va
dlaipeital Ye 10 (X+2).

15. Aivetal 70 TTOAUWVUPO  P(X) = AX® + Qu-Dx* + (1 —u)x+1. Na PBpeite T1a
A, e R, wote T0 P(X) va €xel mapdyovia 10 X —1 kal To uttéAoITTo TNG diaipeong Tou
P(x) pye 10 X+1 va givai 4.

16. Na amodeifete 011 T0 TOAWVUPO P(x)=x" +3x> +10 dev €xel TTapdyovra TngG
HOPPNG (X-p).

A. MOAYQNYMO P(x) EXEI MAPAFONTA (H AIAIPEITAI) ME TO (X —a)(X—f3)
HMETO (X—a)’,

17. Me 1 PonRbeia TOou oOxAUOTOG Horner va OcgigeTe OTI TO  TTOAUWVUMO
P(x)=2x" —5x*> —6x+9, diaipeite pe 10 (X-1)(x-3) Ka va BPeiTe To avTiaToiXo TTNAIKO.

18. Me 1 PonRbeia TOU OxAUOTOG Horner va Ogigete OTI TO  TTOAUWVUMO
P(x) = x* —2x® —x* +8x —12, SiaipeTé Ye T0 X —4 ka1 va BPEITE TO AVTIOTOIKO TTNAIKO.

19. Na Bpeite 10 @, f € R, yia Ta omoia 10 P(X) = X° — (o + D)X + X +1 éxel TapdyovTta
10 X* —3%x+2.
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20.

21.

22.

23.

AAFEBPA B’ AYKEIOY
Me 1n Ponrbeia TOU oOxAUatog Horner va Ogi¢ete OTI TO  TTOAUWVUUO
P(x)=x"—9x” +30x”> —44x +24 €xeI TapdyovTta 10 (x —2)°.

Aivetal To TTOAUWVUPO P(X) = 2x% + Ax® + (1 —2)x+3. Na Bpeite Ta A, u € R, WoTe
10 P(X) va £X€l TTOPAYOVTA TO X + X —2.

Aivetar To TToAuwvupo P(x) = x® + Ax? + 1. Na Bpeite Ta A4, 4 € R, wote T0 P(X) va
éxel Tapdyovra 1o (X —2)2.

Na Bpeite Ta a,felR €101 woTe TO TTOAUWVUHO
P(X) = x* + (a = B)X° — (a + B)X* + X —6 va éxel piCec TIC X =2, X =—3. ZTn CUVEXEIQ,
yla TIG TIUEG TwWV «,fF Tou PBPAKATE va UTTOAOYioeTe TO TNAIKO TnNg Odlaipeong
P(x): (x—2)(x+3).

E.H AIAIPEEH P(X): (ax+ ), #0

24.

25.

26.

Na atrodeitete 611 To 2X —3 €ival TTapdyovtag Tou P(x) = 2x% + x* —12x+9.
Na atrodeitete 611 T0 3X +1 gival TTapdyovtag Tou P(x) = (3x +2)*°*° + (3x)° —12x —4.

To ToAuwvupo P(x)=6x°—7x*+ax+ B éxel mapdyovia TO 3X—2, &) TO
utréAoitro Tng diaipeong P(x): (2x—1) eivan 3. Na Bpeite Ta ¢, f e R,

2T. 2YNOETEZ - OEQPHTIKEZ AZKHZEIZ

27.

28.

29.

30.

31.

Av Ta uttoAoitta Twv dlaipécewy Tou P(X) ue Ta Xx—2 kai X+3 €ivar 4 kar —1
avTioTolxa, va Bpeite To uTTéAoITTo TG didipeong P(x) : (X* + X —6) .

Av 10 (X+4) gival TTapayovtag Tou P(x), va atodeigete 011 TO (X-3) €ival TTapdyovTag
Tou P(11-5x).

To uméAorro Tn¢ diaipeong Tou P(x) pe 10 x> —x—6 gival —4x+1. Na Bpeite 10
uttéAoITTo TnG diaipeong Tou P(X) e TO X —3 KABWG KAl TO UTTOAOITTO JE TO X+ 2.

Na Bpebsi To utréAoimo Tng diaipeong : (X —3x* +5x™ —4x+1): (x* -1).

‘Eva ToAuwvupgo A(x), 6tav diaipeBei pe 10 S(X) = x> —2x Bivel TNAiKO

7(x)=x>-3x*+4.
I.
il.

Na Bpebei 0 BaBUGS Tou A(X).
Av emITTAé0V TO UTTOAOITTO QUTAG TNG diaipeang sival v(X) = -3x+5, va Bpeite TO0 A(X)
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4. 3 MOAYQNYMIKEZ EZI2ZQZEIZ

MEGOAOAOIIA 1 : MAPATONTOINOIHZH

MNa va AUoouPE pia TTOAUWVUUIKA €¢icwon Ye BaBud peyaAUTEPO 1 100 TOU 3, HETAPEPOUE
OAoug TOouGg Opoug oTo 1° PENOC Kal KAVOUUE TIOPAYOVTOTIOINON. XTn OUVEXEI
EKMETOAAEUOPOOTE TRV 1I0I0TATA : - f=0<=a=0 5 L=0.

AYMENEZ2 AZKHZEIZ :

1. (Aoknon 1 oeA. 146 A" Ouddag)
Na AUCETE TIG EEICWOEIG :
jii. 3x°+5x* =3x%+5x”
Auon :
Exw: 3x°+5x* =3x® +5%x°* < 3x° +5x* —-3x® -5x* =0 <
<= 3x° =3x3+5x* —5x? =0 3X}(X* D) +5x*(x* -1) =0 <=

x? =0 < x = 0(0wAh)
7

& (X -DEX*+5x*) =0 xX*(xX* -1)(Bx+5)=0=( x*-1=0<=x==+1
n

3x+5=0<:>x:—§

MEGOAOAOTIIA 2 : OEQPHMA AKEPAIQN PIZQN

OEQPHMA Eotw n TmoAuwvupikn egiowon : a X' +a, X +..+aX+a,=0 pe
aKepaioug ouvTeAeoTéG. Av 0 aképalog p =0 eival pida TnG €giowaon, TOTE 0 p €ival
dlaIpéTng Tou O0TaBEPOU OpPOoU .

AMNOAEI=H :

Av o p#0 givar  piCa Tng €Ciowong, TOTE  OIOOOXIKA  EXOUME
ap’ +a, p+.tapta, =0 a,=-a,p —a, p T —..—ap

= :p(—ocv,ov’l—ozv_lpv’2 —...—al). Emeidi o1 apiBuoi p, a;, a,, ..., a, €ival aképaiol ETTETal
Om kal 0 apIBuds —a,p " —a, p 7’ —...—a, cival oképalog. ATIO Tnv TeAeuTaia 106TNTA

OUMTTEPAIVOUUE, OTI O P Eival BIOPETNG TOU ¢, .
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Naparnpnosig — x6Aia :
» Mia TTOAUWVUUIKNA €€iowaon v-00Tou BaBuou €xel TO TTOAU Vv TTPAYUATIKES pifec. AnAadn,
pia e€iowan 3° Baduou £xel To TTOAU 3 pilec.

> MegBodoloyia : MNa va AUooupe pia TTOAUWVUUIKY egiowaon (3% BaBuol kal TTavw),
XPNOILOTTOIOUNE TO Bewpnua akepaiwv pifwv. Me tn BorBeia Tou oxnuatog Horner Kai
TOUG KAQOIKOUG TPOTTOUG TrapayovToTroinong, QEPVOUPE TNV €giowon o€ Popen

R B P =0 qrore R6)=0 ¢ R®=0 g ¢ R()=0

(210 oxnua Horner 6Aeg o1 TBavEG aképaleg PiCeg gival dIAIPETEG TOU 0TABEPOU OpoU.)

(H diodikaoia ouvexietal pExp! OAQ Ta TTOAUWVUHA R0, P, (X);..., B, (x) va gival To TTOAU
2°° BaBuo)

> Meg0BodoAoyia : 2e O OUVOETEG POPPEC KAVOUMPE QvTIKOTAOTOON MIAag TTo00TNTAG,
WOTE VA TTPOKUWEI TTIO EUKOAN £&iocwon.

AYMENE2 AZKHZEIZ :

2. Na A\UoeTe TIG £€I0WO0EIG :
i. x®—2x?>-5x+6=0
ii. 2x* +15x* +19x+6=0
Auon :
i.01 dlaipéTeg TOU OTOABEPOU Opou eival +1,+42+3+6. MNMapatnpw OPwWS OTI TO ABPOICHA
TWV ouvTeAeoTWYV TNG £€iowong ivai 0, apa n pia givai 10 1.

1 |-2]5]6|1]
1 |-1]-6
1] -1]-6]0

Apa: x}-2x* -5x+6=0< (X-1)(X* - x-6)=0<=x-1=0<x=11
X -X-6=0x=3 1 x=-2

ii. O1 dlaipéteg Tou OTABEPOU Opou eivar +1,+2,+3+6. OTtav OAoI O OUVTEAEDTEG TNG
eiowong eival opdonuol (eite BeTiKoi, €iTe apvnTikoi), TOTE N €§iowon dgv uTTOPE Va
EXEl BETIKEG piCeg. 'ETO1 OKINACW PE ONEG TIG apvNTIKES. TENIKA :

2 15|19 ] 6 |-1|
2 |-13] -6
2 [13] 6|0

Apa : 2x*+15x° +19x+6=0< (Xx+1)(2x* +13x+6) =0 <= x+1=0<=x=-1 1

2% +13x +6 =0 x =6 x:_%
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EPOTHZEIZ KATANOHZHZ :

3. i. Eotw n mohuwvupiki egiowon ax +a, X '+..+aX+a, =0 HE OKEPAIOUG
ouvteAeoTEC. Na BpeiTe, TTola ATTO TIC TTAPAKATW TTPOTACEIS Eival WEUBNG.
A. Av o aképaiog p#0 gival pia TnG e¢iowong, TOTE 0 p €ival dIAIPETNG TOU Q.
B. Av 0 aképaiog p dev gival dlaIpETNG TOU Ao, TOTE O p Oev gival pida TNG
e€iowong.
. MBavég aképaieg pieg TNG e€iowong eival ol dIAIPETES TOU Q.
A. Av o p gival dIaIp€TnG TOU o, TOTE O P €ival pifa TNG e¢iocwong.

i. 'EoTw n ToAUwWVUMIK €giowon ax’ +a, X T +..+aX+a,=0 e aképaloug
ouvteAeoTEG. Na BpeiTe, TTOI0 ATTO TIG TTAPAKATW TTPOTACEIS Eival WYEUDNG.
A. Av ol apiBuoi ag,qs,...,0, €ival BeTIKOI, TOTE N €¢icwan dev £xel BETIKN pila.
B. Av o1 apiBuoi ap,qy,...,0y €ival apvnTiKoi, TOTE N €gicwaon eV £XEI APVNTIK
pica.
I". Av o1 6pol TnNG £€iowaong HPE TIG TTEPITTEG OUVAMEIG TOU X £XOUV OUVTEAEOTEG
apVvNTIKOUG apIBUOUC Kal UE TIG APTIEG OUVAMEIC TOU X €XOUV OUVTEAEOTEG
BeTIKOUG, TOTE N £€iowon dgv €xel apvnTIKN pila.
A. Av ap#0, 161€ n €€iowon €xel piCa 1o 0.
E. Av apt+az+...+a,=0, 161€ n €Cicwon €xel piCa 1o 1.

iii. Eotw n e€iowon x°-3y° —ay+12=0, aeZ.
Na eEeTAOETE, TTOI0 ATTO TIG TTAPAKATW TTPOTACEIG €ival WEUDNG.
A. AttokAeieTal To 5 va gival pia TnG e¢iocwong.
B. Av 0 aképaiog p givail pida TnG e¢iowong kai p>7, 101 p=12.
. 'EoTw peZ ka1 p>4. Av p#6 kal p#12, 161 0 p dev gival pifa TnG e¢icwong.
A. Av p€eZ kai o p gival dlaipéTng Tou 12, T0TE 0 p €ival pia TNS e€icwaong.

AZKHZEIZ A AYZH :

4. Na BpeBouv ol aképaleg pideg TS e€iowong : 2x° —5x* —4x+3=0 .

5. Na AuBouv ol e§1o0WoEIg :

i (x=1)°%-3(x*-1)+2(x-1)=0 i, X*=1+6(x*-1)=x*-2x+1
ji. 2x®-5x* =5-2x iv. x*-32x=0
V. X3 =x*-9x+9=0 vi. (x*=2)"-16=0
vii. X3+x*-12=0 viii. 2x°—=x* -7x+6=0
ix.6x* —5x°* —15x* +4=0 X. X*=9x*+4x+12=0

6. Na amodeigete o011 N e€iowon x* +5x° +x—2 =0 dev éxel akEPaleg Pile.

7. Na Bpeite TIC TIUEC TOU K €Z VIO TI OTTOIEC N €€iowon x° —xx” +6x+2=0 €X&l pIa
TOUAdYIOTOV aképala pica.

8. Na AuBstin e€iowon : (x> +x-1)> =3(x* +x+3)+14=0
9. Na AuBsi n e€iowon : x® -3x* -6x*+8=0
10.Na AuBsi n e€iowon : (x> +2x—2)% —4(x* +2x—3)* = 23(x* +2x-4)-24=0
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1 1 1 4 .
11.0uoiwc ;i — x> +—x> +—x——=0 ii. x*—2x®-13x®> —2x+1=0 (Avriotooon efiowo
HOIWG 20 1 10" 1o ( poen egiowarn)

12.To moAuwvupo P(x) = 2x° + Ax* — 20X+ £ £€xel TTAPAYOVTA TO X+ 2, VW DIaIPOUHEVO
ME TO X—1 divel uttdAoITTo —15.
i. Na Bpeite ta 4, ueR. ii. Na Auoete Tnv €€iowon P(x) =0.

13.Na Bpeite 10 oOnueia TOUAG TNG YPAQIKAG TrapdoTtaong Tn  ouvapTnong
f(x) = x® +4x* —7x—10 pe Tov G€ova X'X.

(Yméodeién . yia va PBpouus 1a onuegia Ttouns T1NS YPAQPIKAS TTAPACTAONS MIAS
ouvaprtnong f ue rov aéova x 'x, apkei va Abooupe tnv eiowon f(x)=0)

14.Na Bpeite T OnUeEia TOPNAG TWV YPAPIKWY TIAPAOTACEWY TWV OUVOPTACEWV
f(x)=x"+2x>=5x*+7x ka1 g(x) =2x>+x*+6
(Yméodeién . yia va Bpouue 1a onueia TOUNS TwWV YPAPIKWY TTAPACTATEWY OUO
ouvaprnoswv f,g Aovouue tnv eiowon f(x)=g(x))

15.H ypa@ikA TTapdoTacn TS ouvaptnong : f(X) = 2x® + ax® —11x—2a diépxeTal amd 10
onueio M(-1,6) . Na Bpeite :
i. TO ¢ eR. . Ta onueia TOPNG TNG YPAPIKAG TTapdoTaong TG f pe Tov agova Xx'X.

16. H ypagiki TTapdoTtaon Tng ouvaptnong f(x) =3x° +ax® —5x —a —2 Téuvel Tov Gfova
y'y oTO onueio pe TeTayuévn 6. Na BpeiTe :
i. TO ¢ eR. . Ta onueia TOPNG TNG YPAPIKAG TTapdcTacng TG f pe Tov agova x'X.

17. Aivovtai o1 ouvapTAoeig : f(X) =2x® +ax® —13x+ £ kai g(X) = x> — fx* +ax+10. To
uttéAoimmo NG Olaipeong Tou ToAUwvUOpou f(x) pe 10 X—1 €ivar —12 kal TO
TToAUWVUHO g(X) €xel Tapdyovta 1o X+ 2. Na Bpeite :

.10 a,feR il. TO KOIVA ONWEia TWV YPOPIKWYV TTapacTdoswy Twy f,g.
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MEOOAOAOTIIA 3 : MOAYQNYMIKEZ ANIZQZEIZ

Ma va AUooupe pia TTOAUWVUNIKN aviowon 3% ) peyaAdTtepou Baduou,

BAua 1 : petagépoupe GAOUS Toug 6poug oTo 1° péAog

BAua 2 : kavoupe Trapayovrotroinon (av XpelaoTei pe mn BonrRbeia Tou oxnuarog Horner),
WOTE VA  QEPOUUPE TNV  aviowon oTn  Popon AX)-B(X)-...-®(x) >0 n
A(X)-B(X)-....®(x) <0 (6mou o1 mapayovreg A(X),B(X),...,®(x) eivar gite 1% gite 2%
Babuou)

Bnua 3 : Bpiokoupe TIG pifeg (av UTTAPXOUV) TwV TTAPAYOVTWY A(X),B(X),...,D(X)

Bnpa 4 : diatdoooupe TIG pieg o€ évav agova (atrd Tn JIKPOTEPN OTN JEYAAUTEPN)

BApa 5 : KATw atro Tov agova oXNPATiCOUE TTiVAKA PE TA TTPOCNUA TwV TTapayovTwy, oTa
dlaoTAuaTa TTou Xwpeiletal o dEovag aTro TIG Pifed.

BAua 6 : otnv TeAeuTaia ypapur TOu TTiVOKQ BPICKOUPE TO TTPOCNUO TOU YIVOUEVOU
€EQPAPUOLOVTAG TOUG KAVOVEG TTPOCTUOU :

e« ND-H=(H H-GH=H
e« N-H=CE B-H=06)
AYMENEZ AZKHZEIS :

18. Na AuBsi n aviowon : x*-3x+2<0
AUon: Exw x*-3x+2=0

1 )0]-3]2/|1]

1 1 -2

1] 1 -2 0

Apa @ X*-3x+2=0 (X-D(x*+x-2)=0=x-1=0x=1 4 X +x-2=0ox=1 i
X=-2

X - + o0
x—-1 - - +
X2 +x-2 + - +
MNvouevo - + +

Apa £TeIdr] BEAW x* —3x+2<0 TOTE X € (—0,-2).

AZKHZEIZ I'IA AYZH :

19.Na AuBouv o1 aviCWaoEIG :

(L—x)(X* =3x+2)(X* +x+2) >0
X +5x>=x-5>0
(x+D)=2>x(x-1)
x°—5x*+4x <0

\Y2

v. xX}+2x*-11x-12<0

Vi. —4x*—4x*+7x-22>0

vii. x*+3x3+x*-3x-2<0
viii. x*—7x®+16x*-15x+9>0
ix. X*-5x+10x*>-12x+8<0
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20.Na AuBouv o1 aviowOoEIg :
i x*+3x*-4x-12<0
ii.  3x®+5x?-26x+82>0
ii. x*+3x+4<0
iv. x*+5x-6>0
V. X'=2x*+3x*—-4x+2>0

vi. x*—=x*-7x*+13x-6>0
vii.  x*=2x*+3x*—4x+2>0
viii.  x*—6x®+13x* -12x+4<0

21.Na BpebBouv Ta dIACTAPATA OTA OTIOIA N YPOQIKA TTAPACTACN TN OUVAPTNONG
f(x) =x® —3x* —6x+8 Bpioketal KATW amd Tov dfova x'x. MdTe BpiokeTal TTAVW ATTO
TOV AgOVa XX ;
(Ymoodeién : Na va Bpouue ta diaotiuara ora ormoia n C, Bpiokeral mavw amré rov

XX Auvoupe v aviowon f(x)>0. lNa va Bpouue ra diaocriuara ora omoia n C;
Bpiokeral kaTw amo Tov X X Auvouue tnv aviowon f(x)<0.)

22.Na Bpebouv Ta dlooTAPATA OTA OTIOIA N yPA@IKA TrapdoTacn Tn ouvapTnong
P(x)=4x" +12x* + x’ —18x> —5x + 6 BPiOKETaAI KATW OTTG TOV GEOVA X X.

23.Na BpebBouv 1O dlACTAPATA OTA OTOIO N YPOQIKA TTAPACTACN TN OUVAPTNONG
f(x) = x* +3x® —3x* —11x— 6 Bev PBpioKeTal KATW OTTO TOV GEOVA X 'X.

24.Na BpebBolv Ta diacThpaTa OTA OTOId N ypa@IK TrapdoTtacn Tng ouvdapTnong
f(x) = 2x% +2x* —2x+1 BpiokeTal TAvVW atrd TN YPAPIKH TTApAcTAcn TS GUVAPTNONS
g(x) =x3+4x* +4.
(Ymodeidn - Na va Bpouue 1a diaoriuara ora omoia n C, Bpiokeral mavw amo m C,
Abvoupe v aviowon f(x)>g(x). lNa va Bpouue ta diaoriuara ora ormoia n C,
Bpiokerar karw a6 1 C, Auvouue v aviowon f(x) < g(x).)

25.Na BpeBouv Ta edia opIoPoU TWV TTAPAKATW CUVAPTACEWY :
i fX)=vx®+x*-2
i, F(x)=4/x®+5x% +2x—8

VX® —2x2 —5x+6

x® —6x% +5x+12

iii. f(x)=

26. Aivovtal Ta TTOAUWVUNA : P(X)=x*+x*+ax—-38-1 Kal
Q(x) =x*+ pBx* +(a—3)x+15. To P(X) €xel TTapdyovia 10 X—2, V) TO UTTOAOITIO
NG diaipeong Tou Q(x) pe To X+1 eival 24.
I. Na atrodeigete 611 @ = —10 ka1 S =-3.
. Na Bpeite TIG KOIVES AUCEIG TwV aviowoewv P(x) >0 kal Q(x) <0.

27. To moAutvupo : P(x) =12x° —8x* —10x + a £xel TapdyovTa 10 3X +1.
i.  Na Bpeite Tov aplBpo o € R
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ii.  Na AUoete TNV aviowon P(x) <3x+1.
28. To ToAUVUPO : P(X) = 2x° —5x° —2X+a BlaipoUPEVO PE TO 2X —1 a@rjvel uTTéAoITTo 5.
i.  Na Bpeite Tov aplBpo o € R
ii.  Naypawete TNV TAUTOTNTA TNG dlaipeong Tou P(x) pe 1o 2Xx—1.
iii.  NaAuoete Tnv aviowon P(x) >5.

29. H ypagikA TapdoTaon Tng ouvdptnong f(x) =2x° +ax® —17x +4a Siépxetal atmméd 1o
onueio M(3,-36) .
i. NapBperetnvniuynTou ¢ e R.
ii.  Na Bpeite Ta dlaoTAPATA OTA OTToIQ N ypAPIKA TTapdoTacn TnG f PBpioketal TTédvw
atrd Tov agova X X.
iii. Na Bpeite Ta dlaoTAuaTa oTa OToIa N ypaPIKA TTapdoTacn Tng f PpiokeTal KATW

atréd TN ypagIkn TapdoTacn TS ouvaptnong g(x) = x® —7x—36.

30. To TToAuWVUpO : P(X) = 2x% + Ax® — 20X + u €xel TTAPAYOVTA TO X+ 2, EVW SIQIPOUNEVO
ME TO X—1 agrvel uttoAoitmo —15.
i. NapBpeteTIgTINEGTWY A, ueR.
ii.  NaAvUoete TnVv €€iowon P(x) =0.
iii.  Na Atoete Tnv aviowon P(x) <0.

MEOOAOAOTIIA 4 : MPOzZAIOPIZXMOZ PIZAZ ME NPOZEITIZH

MNa va Bpouue pia pia TNG TMOAUWVUUIKAG eCiowaong P(x)=0 upe trpooéyyion dekdrou,

evepyoupe wg €EAG :
» Bpiokoupe éva didotnua (a,a+1), £101 woTte P(a)P(a+1)<0 (o a aképaiog)

» Oecwpoupe TI¢ TINEG a+0,1 , a+0,2 ,..., a+0,8 , a+0,9 kai €¢eTlOUNE yIa TTOIO YEITOVIKO
Ceuydpl TO YIVOUEVO TWV TIHWYV TOUG Eival apvnTIKO.

» 2uvexiCouhe pe Tnv idla diadikaoia yia 1o feuydpl TTou BpAKOUE, OTO  OTTOIO
TTpocBéToupe 0,01 , kI €101 TTpOKUTITOUV 9 evdidueool apiBuoi. Bpiokoupe Ta YEITOVIKO
Ceuydpl TTOU €xel apvnTIKO YIVOPEVO TIMWYV, TO OTToio Ba €xel Koivé Ta ynoia Twv
Movadwyv Kal Twv OekdTwyv. O aplBudg autdg eivar pida g egiowong P(x)=0 pe
TTPOCEyyIon OEKATOU.

Me tmapouolo TpOTTO evepyoUue yia va Bpouue pia pida TNG TTOAUWVUMIKNAG €gicwong

P(x)=0 pe TTpoC€yyIon EKATOOTOU, XINOOTOU KTA.

AZKHZEIZ A AY2H :

31. ApoU amodeifete 0TI n e€iowon x° +5x>—-3=0 éxel pia pila TOUAAXIOTOV OTO
didotnua (0,1), va Bpeite pia Auon 1ng oto (0,1) pe TTpooéyyion :
i. Oékatou
ii. exkaTooTou.
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4.4 EZIZQ2FEIZ & ANIZQZEIZ MOY ANATONTAI ZE

MOAYQNYMIKEZ

MEOOAOAOIIA 1 : KAAZMATIKEZ EZIZQZEI>

Na va AUow pia KAaopatikr €giowon, OnA. pia egiowon ToU €Xel AyvwoTo OTOV

TTAPAVOPAOTH,
BApa 1 : TTapayovroTrolw Toug TTapavouacTEG Kal Bpiokw 1o EKIT Toug,
BApa 2 : mraipvw 1replopiopoug, dnAadrn EK.IT =0

BApa 3 : ToAatTAacidlw kGBe 6po pe 10 EKI woTe va yivel ammaloi@r TTapavouaoTwy

Kal AUVw TNV €&icwaon TTou TTPOKUTITEL,

BApa 4 : eAéyxw av ol AUOEIG TTOU BPAKAUE IKAVOTTOIOUV TOUG TTEPIOPICHOUG.

AYMENE2 AZKHZEIZ :

1. (Aoknon 1 oeA. 153 A" Ouddag)
Na AUOETE TIG ECIOWOEIG :

i x> 2 4
S ox-1 x+1 x*-1
Auon :
2 2
Exw : X 2 4 X 2 4 EKIT = (x-1)(x+1)

— — & — — ,
x-1 x+1 x*°-1 x-1 x+1 (x=-1(x+1)
Mpémel (x—-D(x+) 0= x#1&x = -1

‘Emreira Kdvw atraloi@r] TTapavouaoTwy :
2

X (X —T)(x+1) 2 = (x—T)(x+1)
x-1 x+1

4
(x=D(x+1) m@

S XX+ -2x-D =4 x*+x*-2x+2-4=0= x*+x*-2x-2=0

1 1 [ -2]-2]-1]
-11 0 2
110 ]-210

X+1=0< x=-1 Anop.
Apa: X +xP=2x-2=0 (Xx+D)(x*-2)=0<=( 7

x2—2=0c X’ =2 X =42, Ackic
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MEOOAOAOTIIA 2 : APPHTEZ EZIZQ2EIX

Eivail o1 e€lowoeig mou tepi€xouv 1 TouAdyxioTtov pi¢a. Na va TiIg AUCOUE :

BApa 1 : traipvoupe Toug TrepIopiopougs (uttoppidn TroodtnTa>0),

BAua 2 : Baloupe 10 £va pidikd oTto 1° péNog kal TNyaivoupe OAOUG TOUG UTTOAOITTOUG
6poug aTo 2°,

BApa 3 : av oT1o 2° yéAog £xel AYVWOTO TOTE TIAIPVOUUE TTEPIOPIOUO Kal yia To 2° péAog> 0
BAua 4 : upwvouye Kal Ta duo péAn og duvaun ion e TNV Tagn Tou pIdikou Tou 1°Y péAoug
BApa 5 : 1€Aog AUvoupe Tnv eCiowon Kal eEETACOUPE TTOIEG OTTO TIG AUCEIG €ival OEKTEG Kal
TTOIEG ATTOPPITITOVTAI.

AYMENEZ2 AZKHZEIZ :

2. Na AUOETE TIG ECIOWOEIG :
i V4-2x =1 ii. Vx+3-x=1 iii. V2x+6—Vx+4 =1

Auon :
i.  Tmpémel 4-2Xx>20< 2x<4 < x<2

Vo 2x =1 Ja-2x =12 = 4-2x =1 2x=3<:>x=g OEKTh

ii. Exw:Vx+3-x=1< JVx+3=x+1

mpémel X+320< X>-3 (1) ka1 X+1>0< x>-1 (2). Ao (1)&(2) ioxvel x > -1.
(\/x+3)2 =(x+1)? © x+3=x*+2x+1= X" +x-2=0 < x =1(dekT}) | X = -2 (QTM0P.)

ii. Exw: V2x+6—-x+4=1< J2x+6 =/x+4+1
TpéTTel 2X+62>20< x2>2-3 (1) kal X+42>20< x> -4 (2). Ao (1)&(2) 1ox0er x > -3.

(\/2x+6)2=(\/x+4+1)2c>2x+6:x+4+2\/x+4+1<:>2\/x+4:x+1 edw  ermiong
mpétrel X+1>20< x2>-1 (3). Apa amd (1), (2)&(3) ioxver x=>-1. Omoére :
(2Vx+4f =(x+1)? & 4(x+4) = x* +2x+1 x* —2x—15=0 & x =5(BekT) { X =3
(atmop.)

MEOOAOAOIIA 3 : KAAZMATIKEZ ANIZQZEIX

» Mia KAAOMOTIKA aviowon Tng MOP®AS M>0 N A(x)
B(x) B(x)

A(X)-B(X)>0 i A(X)-B(x) <0 [6TToU B(x) =0 ] Kai autd yiaTi TO YIVOUEVO KOl TO

TTNAiKO duo apIBuwy £xouv To idlIo TTPOCNMO.

<0 ypbeeTtal 1coduvaua

> Mia KAQOUATIKA aviowon g MOP®NG ggxi >T'(X) ypaeTal
X

AG 105 0.ep A =BO) T(0)
B(Y) B(Y)

Kal AUVETAI OTTWG N TTPONYOUMEV.

>0<[AX)-B(x)-T'(x)]-B(x) >0
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AYMENEZ AZKHZEIZ :
3. Na AUOETE TIG QVIOWOEIG :
2 2
IR Y B . S Y i, X 2 5 8
X“—=5x+4 X" —5X+6 x-1 x+1 x°-1

Auon :

i. Npémel x> —5x+4=20< x=1 Kkal x=4

2
Exw : 2)(;3)(£0<:>(x2+3x)(x2 —5x+4)<0
X®—5Xx+4

(x* +3x)(x* =5x+4) =0
SX+3x=0=x(x+3) =0 x=0,/,x+3=0< x=-3
A X*-5x+4=0<x=10Q x=4

X + o0
x? +3x + +
x> —5x+4 - +
MNvépevo -
- +
MnAiko

zx 3 0 (X +3X) (X2 —5x+4) <0 T6TE x < [-3,0]L (L4)
X°—b5x+4
(ZT0 (1,4) ival avoixté AGyw TOU TTEPIOPICHOU)

Apa eTTeIdn; BEAwW

ii. Tpémel x> =5x+6#0<> x=2 Kal X#3
x> +3
x> —5X+6

(x? +3)(x* —=5x+6) =0
& X +3=0o x* =-3,Advarn
A x> -5x+6=0<x=2 17 x=3

Exw : <0< (X* +3)(x* =5x+6) <0

X -0 + o0
X% +3 + + +
x> —5x+6 + - +
MNvépuevo -
MnAiko + ; +

2

Apa eTTeIdn BEAW ZXT+36 <0 (X* +3)(x* —5x+6) <0 161 X €(2,3).
X° —5x+

(Otav pia mapdotaon eivar avia OeTik T1OTE dev €TTNPEGdeEl TO TIPOCNUO OTNV

TeEAeuTaia oglpd 01O TMVOKAKI. OTTOTE B PTTOPOUCE VA TTAPAANPTET EVTEAWG.)

ii. 'Exw : x 2 _ 8 >0 EKII=(x-1)(x+1)
x=1 x+1 (x=-1(x+1)
Mpémel (x-D(x+1) #0<= x#1&x #—1. (€ AUTO TO ONUEI0 OPWGS dev KAVW aTTaAoIPn
TTAPAVOUAOTWY OTTWG OTIG QVTIOTOIXEG KAAOUATIKEG €EIOWOEIG, OAG OHWVUMA
KAdopara. Autd yiati n atraloiQr] TTAPAVOUOOTWY OV ETITPETTETAI OTIC QVIOCWOEIG
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Kabwg n TTapaoTacn Pe TNV otroia Ba TTOAAATTAACIAOW KABE 6po, dev yvwpilw av gival
BeTIKA 1 apvNnTIKA)

p— J— — 2 — J—
x 2 8 20<:>x(x+1) 2(x-1) 820<:>x + X 22x+2 820<:>
x=1 x+1 (x=-1(x+1) (x=1D(x+12) x- =1
X*—Xx—6

] 0o (x> —x—6)(x*-1)>0

Exw: (xX* =x-6)(x*-1)=0<=x*-x-6=0<=x=3 1 XxX=-2 A x*-1=0=x=11
X=-1

X - 00 ‘ +o0
x> —x-6 + - - - +
x* -1 + + - L + +
lNvouevo —
MnAiko i i i ) i

2 — J—
Apa eTTEIdr BEAW x2—><16 >0 (X*=x—-6)(x*-1)>0 TOTE
X —

X € (—0,-2]u (-11) U[3,4x). (ZT0 (-1,1) €ivar avoixtd AGyw Tou TTEPIOPICHUOU)

MEOOAOAOIIA 4 : APPHTEZ ANIZQZEIX

Eival o1 aviowoelg Tou trepi€xouv 1 TouldxioTtov pida. Na va TIg AUCOUE :

> MOPO®H: /f(x) >/g(x) i Jf(x)</a(x)

BApa 1 : traipvoupe Toug TTEPIOPICHOUGS (UTTOPPICEG TTOOOTNTEG> 0),

BAua 2 : Baloupe 10 £va pifiko ato 1° péAog kai To dAAo aTo 2°,

BApa 3 : upwvoupe kal Ta duo péEAN ag duvapn ion Ye TRV TaEn Tou PIdIkou
BApa 4 : 1€Aog AUvoupue TNV aviowaon Kal cUVOANBEUOUNE E TOUG TTEPIOPICOUG.

> MOP®H: /T(x)>g(x) A JF(X) <g(x)

BApa 1 : traipvoupe Toug TTEPIOPIoHOUGS (UTTOPPICEG TTOOOTNTEG> 0),

BAua 2 : Baloupe 10 £va pidikd oto 1° yéNog Kal TTNyaivoupde OAOUG TOUG UTTOAOITTOUG
6poug aTo 2°,

BAua 3 : diakpivoupe TIG TTEPITITWOEIG : g(X) <0 kal g(x) >0 kal eEETACOUNE YIa TTOIEG
TIMEG TOU X I0XUOUV.

AYMENE2 AZKHZEIZ :

4. Na AUOETE TIG AVIOWOEIG :
. V8—X>+/x—-2 il VX-3+5>x fi. vX+4—-7<X

Auon:
I. I'Ipénal:{ & 2<x<8 A xe[28] (1)

o
X—-22>0

8-x>0 X<8
X>2
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\/8—x>\/x—2<:>(\/8—x)2>( x—2)2<:>8—x>x—2<:>10>2x<:>2x<10<:>x<5 (2)
A6 (1) kai (2) 1oxUel @ x €[2,5)

EXxw: VX—3+5> X< /x—3>x-5 (1) mpémer : x-3>0< x>3 (2)

Al0KpiVW TIG TTEPITITWOEIG :

e X-5<0& x<5 (3)dapa armd (2) kai (3) x [3,5)

e X—5>0« x>5 (KaAUTTTElI TOV TTEPIOPIOUO (2) : X > 3). TéTE O0TNV aviowon (1) kai
Ta duo WEAN gival un apvnTikd >0 dpa PTTOPW VA UYPWOwW OTO TETPAYWVO, £TOI
Exw: VX—32x-5< (Vx-3)>>(x-5)% < x—3>x>—10x+25 < x? —11x+28 <0

Eival x* -11x+28=0<x=7 1 x=4

X - 00 | + o0
x? —11x + 28 + - +

Apa eTTeidf BEAW x° —11x+ 28 <0 < x €[4,7]. ZuvaAnBeuovTag Tn AUOTN auTh PE TOV
TTEPIOPICHO X > 5 TTPOKUTITEI OTI X € [5,7]

Apa TEAIKA aTTO TIG TTAPATTAVW TTEPITITWOEIG TIPOKUTITEI OTI N Aviowon I0XUEl av :
x €[3,5) A x €[5,7], OnAadr TeAIKA X € [3,7]

Exw : VX+4-T<xo IX+4<x+7 (1) mpétrer : x+42>20=x2>2-4 (2)

Al0KPiVW TIG TTEPITITWOEIG :

o X+7<0& x<—-7 (3) apa amd (2) kai (3) n aviowaon (1) dev opileTal.

o X+720& x>-7, 161€ VIO X €[-7,—-4) n (1) dev opileTal, evw yIa X € [-4,+0) Ta
ouo uéAN TnG aviowong (1) eival un apvnrikd >0 dGpa PTTOPW VA UPWOwW OTO
TETPAYWVO, £T01 éXW : VX+4 <X+7 < (WXx+4) < (x+7)2 o x+4<x’ +14x+49 &
< x*+13x+45>0 A=-11, dpa:

X - 00 + o0

x2 —13x + 45 +

apa x* +13x+45 >0 1oxUel yia KGBe X € R 0 CUVBUAOUO WE TOV TTEPIOPIOUS X > —4
IOXUEI TEANIKA X € [-4,+0) .

AZKHZEIZ I'IA AYZH :

5. Na AuBouv ol e¢IowaoElG :

1 3x-10 oy X—3

i -—
X+2 X -4 X—2

6. Na AuBouv ol €¢I0WOoEIG :
2x X 14 Sx—12

3x—6 2x—4 12-6x
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7. Na AuBouv ol e€lowoElg :
. V3x-7=2
. V2x+7 =x+2
iii. x+2+x=4

8. Na AuBouv ol e§Io0WOoEIG :
. Vx—4-14=2-x
i V2x+6-Jx-1=2

9. Na AuBouv ol €€I0WOEIG :

i V3x+1l-+/x+4=1

. Vx+32++/x =16
jii. ¥4x-1+4=x
iv. ¥2x-3=+/x-6
10.Na AuBei n egiowon : vax+20 _ 4-+x
4++/x 2
x+1 x-1
11.Na Aubei n e€iowon : e+ = .
Ix-1 Jx+1

12.Na AuBgi n e€iowon : v2x+3 ++/x+1 =+/8x+1

13.Na AuBsi n e€iowon : 4/(x—-1)° ++/4x—4 -5x+13=0.

14.Na Aubei n e€iocwon : \/x+4m +\/x—4m =4

15.Na Aubei n e€iowon : \/%cT =3x—A,yiakdbe 1 €R.

16. Na AuBsi n e€iowon : nu’x +4ovovx +nux+2=0

17. Na AuBsgi n e€iowaon : 2nu’x + 5’ x +8ovvx —1Tnux —14 =0
18. Na AuBsi n eiowon : (x* —3x—2)" + (x> —3x—4)> -8=0

2 1

19. Na Aubsi n e€iowon : x> +x3 —6=0
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20. Na AuBouv o1 aviowoEIg :
x? -1
X+2
2
ii. x——2x—320
X—-2
2
(x+2)(x —9)20
—x?-2x+3
x-1
X+ 2
x® —4x +15
S — <
X° -9
3 —
v X Ex-8_,
X—-3
3
X +3X_8s
X—3
2x3 —3x? +1
Viil. 3 X 5 X+ >0
X° +4x° -3x-18
2
MSO
X—3
3x? -1 2 x*=3x+2
— >
x—1 x2—x X
2
X N 4 > 16
x+1 x-1 x*-1

I. >0

> 2X

-3

Vii. 2

iX. X2+X+3+

Xi.

21. Na AuBouv o1 aviowoEIg :

x—2ZO
X+4
- X=3 <0
X —-3x-10
X+8

> X
2X+1

X S 3
2x-1 x+2
2x2 —4x+5
Bk AR

>1
X2 +2

22. Na AuBouv ol aviowoElg :

i Nx+1<3
ii. V2X+6-4/9-x<0
iii. VX+10>x-2

iv.  WXx+7<x+1
V. V3x=5<0

Vii  WJx-222x+1
vii. Jx+3<x-2
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OEMATA THX TPAMNEZAZ INA TO 42 KEQAAAIO

4.1 NIOAYQNYMA

OEMA 20

©EMA 1 15113
AivovTal Ta TToAuwvUpa: P(x) = -2x° +4x° + 2(x3 —1) +9 Kal Q(X)=ax*+7, acR.

a) Eivail To moAuwvupo P(x) 3°° BaBuou; Na aimioAoyrioeTe TNV ATTAVTNOT] OAG.

(Movadeg 13)
B) Na Bpeite TNV TIPA TOU A, WOTE T TTOAUWVUPA P(X) kal Q(x) va gival ioa.

(Movadeg 12)

OEMA 2 20640
AiveTal TO TTOAUWVUPO P(x)=2x> —8x* +7x —1.
a) Na atrodeitete 611 £x€1 pia TOV apIOPO 1. (Movadeg 9)
B) Eotw Q(x) TTOAUWVUMO TO oTToio dev £XEl pifa Tov apIOuo 1.
i. Na amrodeigete 611 TO TTOAUWVUPO R, (X) =P(x)+Q(x) dev €xel pifa Tov aplOuo 1.
(Movadeg 8)
ii. Na arrodeigete 011 TO TTOAUWVUPO R, (x) =P(x)-Q(x) £XEI piCa TOV apIBUO 1.
(Movadeg 8)

OEMA 3 21998

AideTal To TTOAUWVUPO P(x) = (x — 2) - (x® + 1).

a) Moiog ival o BaBudg Tou TToAuwvUpou P(x); Na aITloAOyAOETE TNV aTTdvTnon 0OG.
(Movadeg 12)

B) Na Bpeite OAeG TIG piCeg TOU TTOAUWVUPOU P(X). (Movadeg 13)

4.2 AIAIPEZH MOAYQONYMQON

©EMA 20
OEMA 4 14981
Aivetar 1o TToAuWvUPo P(x)=x® —x+6..
a) Na uttohoyioete To P(-2). (Movdadeg 5)
B) Na atmrodeitete 611 TO X+ 2 gival TTapdyovTtag Tou P(X). (Movdédeg 5)
Y) Na mrapayovrtotroifjoete 1o P(X). (Movédeg 15)

OEMA 5 15012
H Sicipeon evog TToAuwvUpou P(X) ye 1o x —3 €xel TNAIKo Xx* + 2 Kal uTTéAoITTo 4.

a) Na ypdyeTe TNV TAQUTOTATA TNG TTAPATTAVW dIAipeoNG. (Movadeg 8)

B) Na deigete M P(x) = x* —3x” +2x - 2. (Movadeg 8)

y) Eivai to x =3 pifa Tou ToAuwvupou P(X); Na aiTioAoyAoETE TNV ATTAVTNOT| 0OG.
(Movadeg 9)
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©OEMA 6 15096
AiveTtal To TOAUWVUPO P(x) =2x% + x* —3x+1.

a) Na arrodeigete 011 TO 1 KaI TO —1 dev €ival pPiCeg TOU TTOAUWVUHOU. (Movadeg 10)
B) Na kdvere tn diaipeon Tou P(X): (x2 +x—1) KAl va YpAWeTe TNV TOUTOTNTA TNG

dlaipeong. (Movadeg 15)

OEMA 7 15642
AiveTal To TTOAUWVUPO P(X) = 2(x —1)* —=3(x —1)'° +5x* —3x - 2.
a) Na &¢igete 0TI TO TTOAUWVUPO P(X) €xel TTapdyovta 1o X —1. (Movadeg 10)
B) i) Na utmoAoyioete TNV TIuAR P(0). (Movadeg 5)
ii) Eival To x Tapdyovtag Tou TToAuwvUpou P(X); Na aiTioAoyAoETE TNV atTavinor| 0ag.
(Movadeg 10)

OEMA 8 15643
Aivetar 0 TToOAUWVUPO P(x)=2x°—3x*-11x+6.

a)
i. Na Seigete 611 TO TOAUWVUPO P(X) €xel TTapayovTa 1o x—3. (Movadeg 7)
ii. Na ypdayete Tnv TautétnTa TNG EUKALideiag diaipeong P(x) : (x—3) (Movadeg 7)
B) Na SeieTe 611 To TTOAUGIVUPO P(X) éxel TapdyovTa To (x—3)(2x—1). (Movadeg 11)

©EMA 9 20941
Aivetal To TTOAUWVUPO P(x) = x3 + 2x2 + x + 3.

a) Na deitete 611 TO —2 dev gival piCa Tou TTOAUWVUUOU. (Movadeg 08)
B) Na Bpeite 1o TTNAIKO TNG diaipeong P(x): (x + 2) (Movédeg 10)
y) Na ypdwyete Tnv TauTéTNTA TNG didipeong P(x): (x + 2). (Movédeg 07)

OEMA 10 21997

AideTal To TTOAUWVUPO P(x) = (x — 1)(x — 2)(x — 3).

a) Moiog ivar o BaBudg Tou TToAUwvVUPoU P(x); Na aimioAoynoeTe Tnv amdvrnor oag.
(Movadeg 12)

B) Moio gival To TTNAIKO  TT(x) Kal TO UTTOAOITTO U(X) TTOU TTPOKUTITEI ATTO TNV dIaipeon

P(x): (x — 2); (Movadeg 13)

4.3 MOAYQNYMIKEZ EZIZQ3E|IZ KAI ANIZQ3E|Z

OEMA 20

OEMA 11 15040

Aivetal n e€iowon x* -7x+6=0.

a) Na eetdoeTe av o apiBudg 1 ivail pida TnG. (Movdédeg 5)

B) Me 1n BoriBeia Tou ox\PaTog Horner r) Pe O1T010 AANO TPOTTO BEAETE, Va BPEiTE TO TTNAIKO
NG dlaipeong (x3 —7X+ 6) ‘(x=1) kol va ypAyeTe TNV TAUTOTNTA TNG EUKAEIdEIOG
dlaipeong. (Movadeg 10)

v) Na AUoete Tnv e€iowon x° —7x+6=0. (Movadeg 10)

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 188



AATEBPA B° AYKEIOY
OEMA 12 15047

AiveTal To ToOAUWVUPO P(x) = x* —x® —5x* +7x - 2.
a) Na armrodeigete 011 0 apIBPOS 1 gival pifa Tou TTOAUWVUOU. (Movadeg 10)
B) Na egetdoeTte av TO TTOAUWVUMO €XEI Kal AAAN akEpala pica. (Movadeg 15)

©OEMA 13 15175
AiveTtal To ToAuWVUpo P(x) =x® —x* +x—1.

a) Na arrodeigete 011 TO 1 €ival pia pida TOU TTOAUWVUNOU. (Movadeg 5)
B) Na amodeiete 611 P(X) = (X —1)(x2 + 1). (Movadeg 10)
Y) Na Avoete Tnv e€iowon P(x)=0. (Movadeg 10)

OEMA 14 15176
AiveTal To TTOAUWVUPO P(X) = X* —2x* +3x - 2.
a) Na arrodeigete 011 TO X —1 €ival TTapAyovTag ToOu TTOAUWVUNOU. (Movadeg 12)
B) Av P(x)=(x —1)(x2 - X+ 2) , VO BPEiTe yia TToIES TINEG Tou X gival P(x) > 0.

(Movadeg 13)
OEMA 15 15246
AiveTtal To ToAuwvUpo P(x) = x® +x* —x—1.
a) Na mmapayovtotrolIfoeTe 10 P(X). (Movadeg 10)
B) Av P(x)=(x+1)*(x—1) va AUoeTe TV aviowon P(x)>0. (Movédeg 15)

OEMA 16 15247

AiveTal To TToAuvupo P(x) = 2x% —x? +2x 1.

a) Na mmapayovrotroifoeTe 10 P(X). (Movadeg 10)
B) Av P(x)=(2x —’I)(x2 + 1) va Auoete TNV aviowon P(x)>0. (Movadeg 15)

OEMA 17 15248
‘Eva tmroAuwvupo P(X) SiaipoUuevo pe To TTOAUWVUPO 2X—1 &ivel TinAiko Xx° -2 Kai
uttéAoiTro 1.
a) Na Bpeite T0 TTOAUWVUPO P(X). (Movédeg 12)
B) Av P(x)=2x® —x* —4x+3
i) va amodeitete 0TI TO P(X) €xel pia To 1 Kal va ypAWeTe TRV TAUTOTATA TNG dIAipECNS
P(x):(x-1). (Movdédeg 7)
i) va AUoeTe Tnv e€iowaon P(x)=0. (Movadeg 6)

©EMA 18 15618

a) Na ypdwete 10 TTOAUWVUPO P(X)=2x> +X* —X WG YIVOUEVO £vOC TTPWTORABUIOU Kal
€VOG deuTEPOBABUIOU TTOAUWVUUOU. (Movadeg 10)

B) Na Auoete Tnv e€icwon P(x)=0. (Movadeg 15)
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©OEMA 19 15653
AiveTtal To TTOAUWVUPO P(X) =X + x* +2x+ 2.

a) i) Na kdvete Tn diaipeon Tou P(X) ue 10 (x+1). (Movadeg 8)
ii) Na ypdwete TV TautoétnTa TNG diaipeong P(x): (x +1). (Movadeg 5)
B) Av P(x)=(x+ 1)(x2 + 2) va AUoete Tnv aviowon P(x) <0. (Movadeg 12)

OEMA 20 15654
AiveTal To TTOAUWVUPO P(X)=x* —7x+6.

a) Na d&¢icete 0TI TO X — 2 €ival TTapdyovTtag Tou P(X). (Movadeg 12)
B) Na Auoete Tnv €€iowon P(x)=0. (Movéadeg 13)

OEMA 21 15674
Aivetal To TToAuvuho P(x)=3x® —x® —x+2.

a) Na kavete Tn diaipeon P(X): (X —1) kal va ypdyeTe TNV TaUTOTNTA TNG dIAipEONG.
(Movadeg 10)
B) Av P(x)=(x- 1)(3x2 +2X + 1) +3 va Auoete Tnv aviowon P(x) < 3. (Movadeg 15)

OEMA 22 15695
AiveTtal To TToAuwvupo P(x) = x® +2x -3, xelR.

a) Na Bpeite T0 TNAiKO Kol T0 uTtéAoITTO TNG diaipeong Tou P(X) pe 10 (X+1) Kkai va
YPAWETE TNV TAUTOTNTA TNG dlaipECNG. (Movadeg 13)
B) Na AUcete TV e€icwon P(x)+6=0. (Movadeg 12)

OEMA 23 15989
Aivetal To TTOAUWVUPO P(x) = x3 — 2x% — 2x + 4.
a) Aivetalr 6T T0 TTOAUWVUPO  P(x) €xel povadikn aképaia pifa. Na 1TpocdlopiceTe TN

Movadikr) aképaila pifa Tou TTOAUWVUNOU P(x). (Movadeg 12)
B) Na Bpeite OAeg TIG pifeg Tou P(x) Kal va TO YPAWETE WG YIVOPEVO TTpWTORABuiwY
TTaPAYOVTWV. (Movadeg 13)

OEMA 24 17241
AiveTtal To TTOAUWVUPO P(X) = X® +x+2.

a) i) Na amodeitete 611 T0 P(X) €€ TTapdyovta 10 (X +1). (Movddeg 7)
ii) Na kavete Tn diaipeon P(x): (x +1). (Movadeg 10)
B) Av P(x)=(x+ 1)(x2 - X+ 2), va AUoete Tnv aviowon P(x) < 0. (Movadeg 8)

©EMA 25 18230
AiveTal To TTOAUWVUPO P(x) =2x% +x* —8x—4..

a) Na atrodeiete OTI €x€1 TTAPAYOVTA TO (X —2). (Movadeg 9)
B) Na TTapayovToTTOINOETE TO TTOAUWVULO. (Movadeg 9)
Y) Na Adoete v e€iowon P(x)=0. (Movadeg 7)
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OEMA 26 18583

AiveTtal To TTOAUWVUPO P(X) = 2x° — x> —8x+4.

a)
i. Na Bpeite To TTnAiKO Kai To uTTéAoITTO TG dlaipeong P(X): (x— 2). (Movadeg 10)
ii. Na ypayete Tnv Tautétnta TG diaipeong P(X): (x—2). (Movadeg 9)
B) Av P(x) =(2x—-1)(x* —4), va AdoeTe TV egiowan P(x) =0. (Movddeg 6)

OEMA 27 20941
Aivetal To TTOAUWVUPO P(x) = x3 + 2x2 + x + 3.

a) Na deitete 611 TO —2 dev gival pia Tou TTOAUWVUUOU. (Movadeg 08)
B) Na Bpeite To TTNAiIKO TnG didipeong P(x): (x + 2). (Movadeg 10)
Y) Na ypdyete TNV TOUTOTNTA TNG didipeong P(x): (x + 2). (Movéadeg 07)

OEMA 28 21998

AideTal To TTOAUWVUPO P(x) = (x — 2) - (x® + 1).

a) Moiog ival o BaBudg Tou TToAuwvUpou P(x); Na aITloAOyACETE TNV ATTAvVTNOTN OOG.
(Movadeg 12)

B) Na Bpeite OAeG TIG pileg TOU TTOAUWVUPOU P(X). (Movadeg 13)

OEMA 40

OEMA 29 14955

H péon Beppokpacia T (oe Babuoug KeAaiou) otnv emi@dveia evog TTAAvATH, META aTTO X

gkaToppUpIa Xpovia, éxel ekTIuNBEi o1 eival T(x) = x> —10x* +31x—-30.

a) Atodei€te OTI 2 ekaToppUpIa XPovia PETA, N YEON Bepuokpacia atov TTAaviTn Ba eival
Ny °C. (Movadeg 5)

B) Na Bpeite TOUG apPIBUOUG a, B, Y e a<B <y woTe va ioxvel T(x)=(x—a)(x—-B)(x-V).

(Movadeg 10)

Y) Ocwpoupe OTI P XPOVIKH TTEPIODOG TTAYETWVWY OTOV TTAAVITN €ival QuTr OTnV OTToia N
péon Bepuokpacia T gival cuvexws KATw atmo undév °C. Moleg XpoVIKES TTEPIGdOUG Ba
EXOUE TTAYETWVEG OTOV TTAQVATN; (Movadeg 10)

OEMA 30 15005

Aivetal n ouvaptnon f(x) =x® —3x* +2. 3
o) Na armrodeicete o1 N f gival dpTia. (Movadeg 5)
B) Na Bpeite Ta onueia TONAS TNG YPAYIKAG TTAPACTACONG TNG

ouvapTtnong f ye Tov agova x'x. (Movadeg 10)

y) 210 OittAavd oxnpa divetal n ypa@ikn mapdoTtacn tng f yia 1
Xx<0. Na ouptTAnpwoeTe TN YPOAQYIKR TTapdotacn TnNG
ouvaptnong fyia x>0. (Movadeg 4)

=1 o] 1

8) Me Bdaon Tn ypa@iky Tapdotacn Tng ouvdptnong f, va
TTpoodiopiceTe Ta dlaoTrpaTa oTa otroia n f gival yvnoiwg auouoa kal Ta dIACTAUATA
oTta otroia n f eival yvnoiwg @Bivouoa. (Movadeg 6)

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 191



AATEBPA B’ AYKEIOY
OEMA 31 15066
OewpoUye To TTOAUWVUPO P(X) = 2x* —5x°® +4x* —5x+2.
o) Na atrodeigete OTI:
i) o apiBudg 0 dev gival piCa Tou.

i) Av o apiBudg p civail pida Tou, TOTE KAl O ApIOUOS 1 eival mmiong pida Tou.
p

(Movadeg 8)
B) Na Bpeite Eva BeTIKO aképalo aplBPo6 TTou va gival pifa Tou. (Movadeg 5)
Y) Na Auocete Tnv e€iowon P(x)=0. (Movadeg 7)
8) Na Auoete Tnv aviowon P(x) < 0. (Movadeg 5)

OEMA 32 15037
270 OXAMO @aivovTal Ol YPAQIKEG TTAPAoTACElS Twv cuvapThoewv f(X)=+/Xx+3 Kal

gx)=3x-1.

a) Na Bpeite To TEdIO OPICPOU KAl TN HOVOTOVIa TwV cuvapThoewy f, g. (Movadeg 4)

B) Na AUcete TnVv e€icowon f(x) =g(x). (Movadeg 6)

a) i) Na Auoete ypagikd Tnv aviowaon f(x) < g(x). (Movadeg 7)
i) Na empBeBaiwoete aAyeRPIKA TO ATTOTEAECUA TOU | EPWTANATOC. (Movadeg 8)

OEMA 33 15094
To didoTnua S(t) oe péTpa TTou €xel dlavuoel éva KIvnTO Tn XPOVIKA OTIyMR t o€
deuTepOAETTTA, diveTal atrd Tn oxéon: S(t) = 2t° — 6t* +10t.
a) Na Bpeite To didoTnua TTou £XEl dlavUOEl TO KIVNTO TIG XPOVIKEG OTIYUEG t=0 Kol t=2.
(Movadeg 3)
B) Na Bpeite TOOO Xpdvo xpeidleTal To KIvnTo yia va diavuoel atréotaon 30 YETPWV.
(Movadeg 10)
Yy) Emeidn) 1o S(t) ekppddel 1o didotnua trou diavugl To KIVNTO, Ba TTPETTEl va gival TTAVTA
MN apvnTIKO. Na atrodeifeTe aAyeBPIKA AUTOV TOV ICXUPICHO. (Movadeg 8)
8) AivovTal ol ypa@IKEG TTAPACTACEIS TPIWV TTOAUWVUPWY S(t). Mia attd auTtég ekppadel To
didotnua S(t) TN ekpwvnong. Na Bpeite TToia ato TIG TPEIS gival auTh, dIKAIOAOYWVTAG
TNV ATTAVTNOT] OOC. (Movadeg 4)
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(1) (1) (1)

©OEMA 34 15174
Aivovtal Ta ToAuwvupa P(X) =x* +x® +ax—4 kal 8(x)=x*—-3x+2. To umdloITro TNg

diaipeong Tou P(x) pe 10 8(X), €ival TO TTOAUWVUUO U(X) = 24X —24 .

a) Na uttoAoyioeTe TNV TIUA TOU TTPAYUATIKOU aplBuou a. (Movadeg 8)
B) Naa=2,
i. va uttoAoyioeTte To UTTOAOITTO TNG dlaipeong Tou P(X) pe 1o X —1. (Movadeg 2)
ii. va Bpeite T onueia TOMAG TOUu Afova XX ME TNV ypa@IK TTapdoTacn Tng
TTOAUWVUUIKAG ouvapTnong P(X). (Movadeg 8)
ili. va Bpeite TIG TIUEG TOU X YIA TIG OTTOIEG, N YPAPIKA TTAPACTACN TNG TTOAUWVUMIKAG
ouvaptnong P(x) BpiokeTal KATW aTTd ToV Afova X'X. (Movadeg 7)

©OEMA 35 15250
AiveTtal To TTOAUWVURO P(X) = x° —4x® — X + ax + B To oTToio dIaIPOUPEVO PE TO X* —4 Bivel

uttoAoItmo 4x +1.

o) Na kavete Tn diaipeon P(X): (x2 - 4) . (Movadeg 7)
B) Na Bpeite TIC TIUES TWV a Kai B. (Movadeg 7)
Y) Eotw a=4 ka1 B=5. Av 10 TTnAiko TnG diaipeong P(x): (x2 - 4) gival 1o m(x)= x> -1,
TOTE:
i) va ypdawete TNV TAuTéTNTA TNG dlaipeang P(X): (x2 — 4) . (Movadeg 4)
ii) va Auoete Tnv aviowon P(x) < 4x+1. (Movddeg 7)

OEMA 36 15431
a) Aivetal To TTOAUWVURO P(X) = 2x° +ax® +Bx -5, ye xeR.
i) Av 1O TTOAUWVUUO £xel TTapdyovTa To (X —1) kal To UTTOAOITTO TNG dIAiIPECHS TOU HE
20+pB=-6 Kkai
(x—2) eival -1, va d¢iceTe OTI: B (Movadeg 6)
a+pB=3

ii) va deiete 6T a0 =-9 ka1 B=12. (Movadeg 5)
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B) Na Bpeite TIC TINEG TOU X e R, yIa TIG OTTOIEG N YPAQIKA TTapdoTACN TG ouvVAPTNONG
P(x) = 2x® —9x* +12x -5 ¢ival KATw atro Tov afova X X. (Movddec 10)

Y) Av n ypa@ik TapdoTtacn Tng P(X) eival n akoAoubn, va Bpeite Ta dlaoTAUATA
povoToviag TnG. (Movadeg 4)

OEMA 37 15436
‘Evag koAupupntig PBpioketal otn 6dAacca, oto onueio B oe amoéotacn 2 km ammd 1o

KOVTIVOTEPO Onueio A piag euBuypaupng akmig. O TTpoopIocuOS Tou gival €éva onueio K g

OKTNAG, TO oTroio atréxel 4 km atmd 10 A. H diadpopr 1Tou Kavel gival n BM koAuptrwvtag

otn 8dAacoca pe otabepr] Taxutnta 3 km/h kai n MK Tpéxovtag oTnv Okt PE OTABEPN

Taxutnta 5 km/h. M'vwpidoupe 611 N oxX€on METALU TOu dIOOTAMUATOS S TTOU dIavUEl, TNG
S

. ] . . . s
TaxUTNTOG U Kal TOU avTioToIXou XpOvou Kivnong t, ival u = " St=—.
u

Qalacoca

=npa

Av 10 onueio M atréxel atrd 1o A amméoTaon X km, TOTE:

a) Na amrodeifete 611 BM = /4 + x* (Movadeg 5)
B) Na atmodeitete 6T n ouvdptnon Tou ekPpPAlel Tov Xpdévo kivnong t (oe h) Tou
KOAUpBNTA-Opouéa WG TTPOG TNV atmméoTacn X (o€ km) gival n:

VA+x* 4-x
+
3 5

Y) Na Bpeite Tn Béon Tou onueiou M TNG aKTAG, £€T01 WOTE O XPOVOG TNG OIOdPONNG TOU

t(x) = , Xe[0,4] (Movadeg 10)

KOAUUBNTA va €ivai g WPEG. (Movadeg 10)
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OEMA 38 15677

AiveTtal To ToAuWVUPO P(x) = x* —2x® —x* +ax+B, 6mou a,Be R .

o) Na Bpeite TIG TINEG TwV a,B, av gival yvwoTo o1 To P(X) dlaipeital Ye TO0 TTOAUWVUPO
Q(x) =x*—2x +1. (Movadeg 8)

B) Naa=4,p=-2

i) Na kavete T diaipeon P(x): (x2 + 5) KAl va YPAWETE TNV TAUTOTATA TNG dIdipEong.

(Movadeg 8)
i) Av P(X) = (x2 + 5)(x2 —2X — 6) +14x + 28 va AUoeTe TNV e€iowon P(x) =14(x +2).
(Movadeg 9)
OEMA 39 15960
Aivetal n ouvaptnon f(x) =x* +kx—1, ye ke R.
o) Na Bpeite TNV TIuA Tou KelR yia Tnv omroia f(—x) =f(x), yia k&dBe x e R.
(Movadeg 6)
B) Nak=0,
i) va deigeTe 0TI N ouvapTtnon f gival yvnoiwg @Bivouca oT1o didoTnua (—w,0].
(Movadeg 6)
ii) va deigete Om f(X) > -1 yiIa KGBe x e R. (Movadeg 6)

iii) va Bpeite Ta x e R yia Ta oTT0ia N ypa@Ikr TTapdacTacn TS f BpiokeTal KATw atrd TOV
agova x'x. (Movadeg 7)

OEMA 40 15790
Aivovtail o1 ouvaptrioeig f(x) = x* —3x* -4 kai .
g(X) = —x* + 4 pe medio opiopou 10 IR.

a) Na &¢igete o1 f(—x) =f(x) kar g(—x) = g(x)

VIO KGBe xeR. 5 f
(Movadeg 7)
B) 210 TTapaAKATW OXNAMa OiveTal PHEPOS TWV 4
YPAPIKWV TTAPAOTACEWY TWV
ouvapThoewy f kail g. 2

AQOU METAPEPETE TO OXNUA OTNV KOAAQ
00G, VO OUUTTANPWOETE TIC YPOPIKES

mapaoTdosc  oe 6o T0 IR, Na o 0 ° ! i
QAITIOAOYACETE TNV ATTAVTNON 0AG. 2 g
(Movédeg 6)
Y) Na Auoete, aAyeBpikd i ypa@Ika: -4
i. Tnvegiowon f(x)=9g(x). (Movddeg 6) \}
ii. Tnv aviowon f(x)<g(x). (Movadeg 6) -6
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OEMA 41 17943

Aivetar opBoywvio Tpiywvo pe eupadd E =60 cm?, Tou oTToiou N uTroTeEivouoa gival Katd 2
cm peyaAuTtepn atd TN pia KABeTn TTAeupd. Av OVOUACOUUE X TO PAKOG QUTAG TNG KABETNG
TTAEUPAG Kal Y TO IAKOG TNG AAANG KABETNG (o€ cm), TOTE:
a) Na dei€ete 611 0 apIBPAE X IKavoTTolei TNV e€iowon: x® +x* —=3600=0.
(Movadeg 10)
B) Av yvwpicete OTI TO JAKOG TNG TTAEUPAS X €ival apIBPOS akEPAIOG Kal JIKPOTEPOG Tou 16,
va BPEITE TNV TIPA TOU X KABWG Kal Ta IAKN TwV GAAWV TTAEUPWV TOU TPIYWVOU.
(Movadeg 10)
Y) Na Bpeite TO0 TTARBOG Twv 0pBoywViwy TPIYWVWVY TTOU IKAVOTTOIOUV Ta apXIKG dedouéva
Tou TTPpoPARuaTog. Na aiTloAoyAoETe TNV ATTAVTNONA 0. (Movadeg 5)

OEMA 42 17919
2T0 TAPOKATW oxAua Odivetal TUAUO TNG YPAQIKAG TTapAacTaong Tng ouvapTnong

f(x) = %xa —X, XelR kal n eubeia TTou dIEpYETal ATTO TA ONUEia A(1,—%} Kal B(4,-3).

2 F) =g x
3 2 | a 1 3 4 5
’ 3
) All, l|
[ B(4,-3)
a) Na Bpeite TnVv e€icwan Tng suBeiag AB. (Movdédeg 6)
B) i) Na atmodeitete 611 f(—X) = —f(X) yIa K&GOe x e R. (Movadeg 5)
i) Na peTa@Eépete 0TV KOAA 0QG TO OXNAUA KAl VO CUPTTANPWOETE TN YPAQIKN
TapdoTtaon TG fyia x < 0. (Movadeg 6)

Y) Av n euBeia AB €xel e€iowon y = —%x , ME XpAon Tou B) epwTAPATOS A YE OTToIoV AANO

TPOTTO BEAETE, va BpeiTe Ta KOIVG onueia TnNG euBegiag ue Tn ypagik TmapdoTtaon Tng f.
(Movadeg 8)
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OEMA 43 17925
2T0 TapakdTw oxAua Oivetal TUAUO TNG YPAQIKAG TTapdoTacng Tng ouvaprTnong

f(x) = %x“ +ax?, xelR, aelR kai To oneio A(—l—%) auTAg.

3

AC-1L-3),
o) Na d¢icete 011 0 =—1. (Movadeg 6)
B) Naa=-1,
i) Na atmmodeitete 6T f(—x) =f(X) yia kGBe xelR. (Movadeg 5)
i) Na petapépete O0TNV KOAO 00G¢ TO OXAPO KOl VO OCUPTTANPWOETE TN YPOQPIKN
TapdoTtaon TG fyia x> 0. (Movadeg 6)

Y) Agou emBepaiwoeTe OTI f(—\/§) = —%, ME Xprion Tou B) EpWTANATOG i PE OTTOIOV AAAO

TPOTTO O€AETE, va BpeiTe T KoIvA onueia NG eubeiag y:—% ME TNV YPOAQIKN

TapdoTtaon Tng f. (Movadeg 8)

OEMA 44 18696

2TO OXNHA QaivovTal Ol YPAPIKEG TTAPACTACEIG TWV CUVAPTACEWYV

f(x) = x® + 3x% — 4 kal g(x) = 4x -4 pe xeR.

a) ATTo Tn ypa@ikn Tapdotaon Tng f, va Bpeite Ta diaoTAuata povoToviag TnS.(Movadeg 8)

B) Na AUoeTe ypa@ikd kal aAyeBpika Tnv e€icwon f(x) = g(x). (Movadeg 10)
y) Na Bpeite aAyeBPIKA TIG TIUEG TOU X YIA TIG OTTOIEC N YPAPIKN TTAPACTACN TNG OUVAPTNONG

g €ival KATw aTo T ypacler’] TTapAoTOon TNG ouvapTnong f. (Movédeg 7)

[ : I e LR e ot st
4 | A2 | o | 8 | 6 | = ol [ 2] 4 [ 10 | 12
Lt At 404, 130 A
i [ : : [ [
!

At g
g _120 i
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OEMA 45 20859

, . x?-2x-3
Aivetal n ouvdaptnon f(x) = prrrR
a) Na Bpeite TO TTEdiIO OPICUOU TG CUVAPTNONG f. (Movadeg 09)
B) Na egetdoete av n ouvapTnon f €ival ApTia f TEPITTH. (Movadeg 05)
Y)

i.  Na amrAotroifjoeTe TOV TUTTO TNG OUVAPTNONG f. (Movadeg 02)

ii. Avyvwpilete OTI N ypa@Iki TTapdoTaon TG ouvaptTnong g(x) = i gival n TTapakdTw,

¥
g(x) = 1
va KAVETE TN yPaQIKr TTapdoTtaon Tng ouvdptnong f. (Movadeg 04)

0) Na AuoeTte Tnv £€iowon: ‘ (Movadeg 05)

— =1
f(x)

OEMA 46 21155
STOV TTivaKa WI0g OXONIKNG TAENG cival ypapuévo To TToAuwvudo P(x) = x3 + ax? + bx + c,
OTTOU Ol OUVTEAEDTEG a, b, ¢ €ival un uNdEvIKoi aképailol aplBuoi. Avo padntég, o A kai o B,
TTaifouv Eva TraixVvidl, ETTIAEYOVTAC TIMEG VIO TOUG OUVTEAEOTEG WG £CAGC: TTPWTA O A ETTIAEYEI
TIUA YyIQ KATTOIOV OUVTEAECTH], META O B €mA&yel TR yia €vav amd Toug Ouo
EVATTOUEIVAVTEG OUVTEAEOTEG Kal TEAOG O A E€TTIAEYEI TIMN VIO TOV OUVTEAEOTN) TTOU EUEIVE.
MpooTtraBouv va eTAEEOUV TOUG a, b, c WOTE TO P(x) VA IKAVOTIOIEI KATTOIO OUYKEKPIYEVN
ouvenkn.
a) ‘Eotw O11 0 paBnTtAG A eTIAéyel a = 2, YeTG 0 B €mAéyel b = 1 kal TEAOG O A €TTIAEyEl
TTAAI ¢ = 2. Na atrodeigete 011 TO P(x) Ba £xel TOTE WG HovadIKA pida Tov aplBud —2.
(Movadeg 5)
B) O padbnmg A emmiAéyel a = —1. Na ammodeigete 01T aveEdpTnTa TTwg Ba TTaigel o pabntig
B, o A pmropei peTd va eMAEEEl ouvTeAEOTH €101 WOTE TO P(x) va €xe€l TTAPAYOVTa TO
TTOAUWVUPO x — 1 . (Movadeg 8)
y) O paBbnmg A emAéyel ¢ = 1. Na amodeifete 0TI aveEdpTnTa TTWG Ba TTaigel o pabnTig B,
o A utropei peTa va emIAEEEl ouvTeAeoT €101 WOoTe TO P(x) va €xel oiyoupa pida OTO

digotnua (—1,0). (Movadeg 7)
0) O padntig A emAéyel ¢ = 2022. Na aTtTodeifeTe OTI OTTWG KAl va ETTIAEYOUV HETA Ol
OUVTEAEOTEG a Kal b gival aduvaTtov 10 P(x) va €xel wg pifa Tov apiBud 13. (Movadeg 5)
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OEMA 47 21155
Aivetal To TTOAUWVUPO P(x)=3x*+4x* —5x—2.

a) Na Bpeite TIG pideg TOU TTOAUWVUUOU. (Movadeg 5)
B) Na AUoete Tnv aviowon P(x)>0. (Movadeg 9)
, , 5 Y 5 Y 5 ,

y) Na Aboete Tnv aviowon 3| — +4| — -5 — -2>0. (Movéadeg 11)

X“+1 X“+1 X“+1

OEMA 48 37475

AiveTtal To TTOAUWVUPO P(X) = 2x® —x* —2x+1. Na amodeifeTe oI
a) To P(x) éxel mapdyovia 1O X-1 KOl va YPAWETE TNV TAUTOTNTA TnG dIdipEong

P(x):(x-1). (Movadeg 6)
B) P(x) <0 yia k&be x e (—oo,—l)u(%,l) . (Movédeg 7)
Y) % <ovvl <1 yia KABe ywvia 6 e (0,%) . (Movadeg 6)
0) P(ovvB) <0 yia kaBe ywvia 4 e (0, %) . (Movédeg 6)

4.4 EZIZQ3E|IZ KAI ANIZQ3EIZ MOY ANAITONTAI 2E MOAYQONYMIKEZ

©EMA 4°

©EMA 49 15187
M0 TN YwVia w TOU TTaPAKATW OXANATOCS I0XUEL 5nulw — 8np°w — 7nuw +6 =0

a) Na d€igeTe 0TI NUW = g 1
(Movadeg 8)
B) Na Bpeite:
i. TNV TINA TOU OUVW,
(Movadeg 6)
ii. TIC OUVTETAYMEVEG TWV OnEiwv B,
I kai A,
(Movadeg 6)

iii. TO NUITOVO Kal TO CUVNUITOVO TWV
BeTikwv ywviwv AOB, AOl «kai
AOA .

(Movadeg 5)
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OEMA 50 15270
2710 OITTAQVO OXrua diveTal N

YPAQIKN TTapdoTacn PIog
ouvaptnong f:[0,+0) — IR. .
o) Na Bpeite TNV povoTovia Tng

KAl TNV PEYIOTN TIKA TNG.

(Movadeg 6) ]
1) 1
Av fl === Kal
B ( 4j ! \
0<a<t i ' ) ' ' '
a<= a gite 10 -

<a< 4 <B va PBpeite T | 0 ! \\_\z 3 4
TPOONUO  TOU  YIVOUEVOU Hh“‘x_h
P = (2f(a)—1)(2f(B) - 1) = T

(Movadeg 10)
Y) ‘Eotw 61 n ouvapTtnon tou mrpofAnuarog eivar n f(x) =1-X, x>0. Na Bpeite 1O
KOIVA onueia TNG YPAQIKAG TS TTAPACTACNG ME TNV €ubeia y = 2X. (Movadeg 9)

OEMA 51 15377

Mia kupikr) degapevr) A €xEl KU JE MAKOG X METPA. Av auénBei n pia uévo akurf TnG Katd
Mia povada Ba petatparrei otn degapevi B oxriuartog opBoywviou TTapaAAnAeTTiTTedou pe
TETPAywvn Bdon.

a) Na Bpeite TN diagopd A(X) Twv OYKWV Twv dU0 BEEAPEVWV WG OUVAPTNON TOU X.

(Movadeg 4)

B) Av o 6ykog TnG decapevig B gival 36 KuBikd péTpa va PpeiTe:
i. Tig dlaoTdoeig Twv degapevwyv A kai B. (Movadeg 9)
ii. Tn dia@opd Twv dyKwv A(X). (Movadeg 4)

Y) Av emmrAéov au¢nBei n pia akuni TG Baong g degapevng B katd 2 povadeg, va Bpeite
N MIKPOTEPN TIUA TOU X WOTE 0 OYKOG TNG véag degapevng M va gival Touhdyiotov 60

KUBIKG péTPa. (Movadeg 8)
BonBnTtikd divovral Ta oxfiuata Twv de€apevwy A, B kai I
AgCapevn A AeCapevi B AcCapeviy I
X X
X : X+1 X+2
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OEMA 52 17941

Aivetai n egiowonv2 —x+vVx+2=aa€R. (1)

a) Na Bpeite TIg TINEG TOU  x € R 10 TIG OTTOIEG OpiCeTal N e¢iowon (1) . (Movadeg 5)
B) Na AuoeTte Tnv €€iowon (1) yia a = 0. (Movadeg 5)
y) Na amodeitete 611 n ouvaptnon g(x) = V2 — x + vVx + 2 givai dpia. (Movadeg 5)

0) Na atrodeigeTe OTI:

i) Ma a = 2v2 n e€iowon (1) éxel povadikr pida.

i) Ma a # 2v2 av n e€iowon (1) éxel we pida Tov apiBud p € [—2,2], TOTE Ba éxel w¢ pila
Kal TOV apIBud —p. (Movadeg 10)

OEMA 53 18111

Ix, oOtavx=>0

—3/—x, 6Tav x <0

AivovTal ol GUVOPTATEIG g(x) = { kal h(x)=x*—x,xeR.
Q)
i.  Na atrodeigete 0TI N ouvapTNoN h €ival TTEPITT. (Movadeg 03)
ii.  Na OUUTTANPWOETE TO TTAPAKATW OXNMA WOTE VA TTAPIOTAVEI TN YPAPIKA TTAPACTAON
NG ouvapTNONG h.
‘ l

-
0 5
(Movadeg 04)
iii.  Xwpi¢ va XpNOIUOTTOINCETE TO TTAPATTAVW OXAUA, va BpPEeiTe Ta onueia TOUAS TNG
YPOQIKAG TTapAoTAONG TG OUVAPTNONG h HE TOV Agova x'x . (Movadeg 08)

B) Av x>0 va amodei¢ete OTI: N ypa@IKA TTapdoTaon TG cuUVAPTNONG g PBPIOKETAI TTAVW
atrd TNV €UBtia ¢:y=x av KAl JOVO av n ypa@Iki TTapdoTacn TNG h BpiokeTal KATw atro
TOV Agova x'x . (Movadeg 10)

OEMA 54 18713
AiveTtal To TTOAUWVUPO P(X) =2x°* —ax®+2x+ 3, a,feR. Av P(1) =2 Kai TO UTTOAOITTO TNG

Siaipeong P(x):(x—2) ioouTar pe 15,

a) Na &¢i€ete 011 P(x) = 2x% —x* +2x 1. (Movadeg 8)
B)
i. Na dgi€ete 611 TO TOAUWVUPO 7(X) = X* +1 cival TTapdyovTtag Tou P(x). (Movadeg 5)
ii. Na Auoete Tnv e€iowon P(x)=0. (Movadeg 5)
v) Na Auoete Ty e€iowaon ovv?x +covx =1—%W2x , xe(0,27). (Movadeg 7)
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OEMA 55 20647
AiveTtal TO TTOAUWVUPO P(x)=oax> +Bx* —Bx+3,a,BeR. Av cival yvwoTd 61l é£xel pia Tov
apIBuo 2, ToTE:
a) Na atrodeit¢ete 611 TOUAAXIOTOV évag oUVTEAEOTAG Tou dev eival aképalog.  (Movadeg 7)
Av emmitTAéov P(1)=0, TOTE:

B) Na atrodeigeTe 0TI a=-3 Kal B:% . (Movadeg 6)
y) Na Auoete Tnv aviowon P(x)<0. (Movadeg 6)
0) Na AuoeTte Tnv €€iocwon P(ouvx)=0. (Movadeg 6)

OEMA 56 20731

AiveTal To TToAuwvUpo P(x) = x* + 6x%-7.

a) Na deitete 611 TO TTOAUWVUPO X-1 €ival TTapdyovTag Tou TToOAuwvUuuou P(x). (Movadeg 5)
B) Na TTapayovtoTroINoeTE TO TTOAUWVUPO P(x) o€ TToOAuwvupa TpwTtou 1 SguTépou

BaBuou. (Movadeg 8)
Y)
i. Na Auoete TV egiowon P(x) = 0. (Movadeg 5)
ii. Av o1 apiBuoi -1 kai 1 givail o1 pifeg TNG e¢iowong P(x)=0, va AuoeTe Tnv £€icwon
(2nux—1)*+6 2nux—1)%>—7 =0, yia xeR. (Movadeg 7)
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5.1 EKOETIKH 2YNAPTHZH

2TOIXEIA OEQPIAZ : IAIOTHTEZ AYNAMEQN

v Av o R kal v e N opifoupe wg dUvaun Tou o Ta €EAG :
a-oa-...a ,v>1

aa.q ) ] L1 1y .
a” =4 v mapiyoveg . Emiong, av a¢O,T0T£Ka|aV: V:(—j , veN

a , v=1

v Av a >0 kal 0 ekBETNnG €ival pnTdg, dnAadn TNG HOPPNG ﬁ, E ueZ kal veN', 10TE
14

)7 1
» %

2
opioupe : ¥ =va* , a>0|m.x. aZ:«/Z,af*:SaZ,ON:i: 1

3/ 4
(04

w| s

a
“
Emiong, av u,v e N', opifoupe : 0" =0.
v H évvoia Tng dUvaung TTEKTEIVETAI KAl TNV TTEPITITWAN TTOU 0 £KBETNG gival dppnTog.

v' O11816TNTEG TWV BUVAPEWY, 10XU0UV Kal YIO SUVAUEIG PE EKBETN TTpayuaTikG apiBuod. Mo
OUYKEKPIYEVa : av a, B € (0,+0) Kal X, X, X, e R, TOTE :

— X
(04

a) o
a®-a® =gt a® = (aﬂ)x —a* _ﬂx (Ej - ﬂx (ax1 )Xz =gl
1 1 ) )

2TOIXEIA OEQPIAZ : EKOETIKH ZYNAPTHzH

‘Eotw a >0, 16T1€ yia KGBe x € R opietan n dUvaun «. ETopévwg avtiaTtoixiCovrag kKabe
xeR otn duvaun a*, opiCoupe Tn ouvdptnon: f:R >R pe f(x)=a’.

v Av a =1 161en f(X)=0a" €ival n ekBETIKA cuvdpTnOoN
v Av a =1 161e N f(X)=1"=1 €ival n oTaBepr) ocuvapTNON
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2TOIXEIA OEQPIAZ : EKOETIKH ZYNAPTHzH

> H ekBeTikij ouvdptnon : f(X) = a’, pe a > léxel Tig €€AG 1310TNTEG :

v To medio opiopou Tng givar A, =R

v To aUvoAo Tiywv TG €ivail 1o didoTnua (0,+0) (dnA. TTaipvel JOVO BETIKEG TIUEG)

v" Eival yvnoiwg augouoa o1o R, dnA. yia kdBe x;, X, € R 1oxUeI :
av X, <X,, 101 f(X)< f(X,) = a™ <a™

v ' H ypagikl TnG TapdoTtacn TéPvel Tov aova yy oto onueio A(01) kai éxel
QOUUTITWTO TOV OPVNTIKO NUIGEOVA TWV X.

v Kabuwg T10 X Teivel aTO +0o Kal n ouvaptnon f(x)=a” Teivel 0T0 +00, EVW KABWG TO X
Teivel aTO —o0 N ouvdaptnon f(x)=a” Teivel oTo O.

H ypagikn TapdoTtacn TG f(x) =a”, ye a >1 @aiveTal 0TO TTAPAKATW OXAMA :

AY
I}
[ f=a
/a1
/
<
)
_ 1

= : >
X 0] X

Jv'
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2TOIXEIA OEQPIAZ : EKOETIKH ZYNAPTHZH

> H ek@eriky ouvdptnon : f(X)=a™, pe 0 < a <1 éxe Tic €€R¢ 1816TNTES

v To redio opiopou Tng eivar 1o A, =R

v' To aUvoAo Tiywv TG €ivail 1o didoTnua (0,+0) (dnA. TTaipvel JOVO BETIKEG TIUEG)

v" Eival yvnoiwg @Bivouca ato R, dnA. yia k@0e X, x, € R 10xUel :
av X, <X,, 101 f(X)> f(X,) = a™ >a”®

v'H ypagikp Tng Tapdotacn Téuvel Tov Gfova y'y oto onueio A(01) kai éxel
QOUUTITWTO TOV BETIKO NUIALOVA TWV X.

v Kabwg 10 X Teivel aTOo +00 Kal n ouvdptnon f(x)=a” T1eivel oto 0, ev) KABWGS TO X
Teivel oTO —o0 N ouvdpTtnon f(x)=a” Teivel 0TO +00.

H ypagikn TapdoTtacn Tng f(X)=a”, ye 0 <a <1 @aivetal 0TO TTOPAKATW CXAMA :

AY
fx=a
D<a<l
| e
v =
X 0 X
}“f

2TOIXEIA OEQPIAZ : OPIZMOZ e

1 14
Av Bewpriocoupe TNV akolouBia «, = (1+—j Kal OWOOUUE TTOAU PEYAAEG TINEG OTO Vv, TOTE
14

ol TIUEG TNG @, TTPOOEYYICOUV £vav TTPAYMATIKO aplBuo. O aplBudg autdg eival appnTog Kal

TOoV oupdBoAiCoupe e e (atrd Tov Euler) kai 1oxUel : e = lim (1+ l) ~ 2,71828. H ouvaptnon

V—>+00 1%

f(x)=e" eivar ekBemikii ouvaptnon (n o ouxvd eu@avi{Ouevn) Kal N YPOQIK TNG
TTAaPAOTACH QAIVETAI OTO TTAPAKATW OXNUA :

AY

"

.
y
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MEGOAOAOTIIA 1 : FPAOIKEXZ NMAPAZTAZEIX

2YNAPTHZEQN

> MNa TG ypa@IKEG TTAPACTACEIS TWV CUVAPTACEWVY TNG HopYPns @ f(X)=a’, pe a >1,
TTOPATNPEOUME OTI 600 AufdAvel TO a TOOO N YPAPIKA TTapdoTacn «TTANCIAdE» TOV
agova y'y yia x>0

gx)=3"
7! =2

¥

> lNa TIg Ypa@IkEG TTAPACTACEIG TWV CUVAPTACEWY TNG Hopeng f(X)=a’, pe O<a <1,
TTAPATNPOUUE OTI 60O MIKPAIVEI TO O TOOO N YPAQIKN TTapAoTacn «TTANCIAEI» TOV
agova y'y yia x<0

» O1 ypa@Ikég TTapacTdoelg Twv cuvaptioewy f(X) =a* kar g(x) = (ij , Me O<a #1
o

. . . . . " 1
€ival CUPPETPIKEG WG TTPOG TOV Agova y'y yiaTi @ g(x) = (—J =—=a  =f(-X).
(04 (04

. AY f(x) =a
/
e(9)=(g]
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» H ypagiki mapdotacon TN f(X) = a” +c TTPOKUTITEl ATTO HIO KATAKOPUPN WETATOTTION

NG a” KaTd ¢ JovAdeS : TTpog Ta TTévw av ¢ > 0, TTpog Ta KaTw av ¢ < 0.

}u.‘+c

> H ypagikr) Tapactacn TN f(X) =a™” TTPOKUTITEI ATTO PIa opIfOVTIO PETATOTTION TNG
a’ KAtd p Jovdadeg : Tpog Ta OeCid av p <0, TTPOG Ta aploTepd av o > 0.

YA 2% px2
.2 // l"
21'4-2 & FEZ Sl
o ,11/ _
= >
X 0 X

y

f(x)=a™" +c

> H ypagiky Tmapdotacn Tng TIPOKUTITEI
METATOTTIOEIG, MIa OPICOVTIO KATA P KAl MIA KATAKOpU®N KATA C.

ammd Ouo OIAdOXIKEG

AYMENE2 AZKHZEIZ :

1. Na yivouv o1 ypa@IKEG TTAPAOCTACEIG TWV CUVAPTHOEWV :

i. f(x)=2"+3 i. g(x)=2"73 ji. h(x)=2"°+2
Auon :

i.

H ypagikr TTapdotaocn TG f(x) =2 +3 mPoKUTITEl aTTd YIa KATOKOPUEPN METATOTTION
NG ¢(X) = 2* KaTd 3 HOVADEC TTPOG Ta TTAVW.
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X

y=2"+3

w

e

1

ii. H ypa@iki Tapaotaon TG g(x) = 2*° TPoKUTITEl aTTé I 0pIfOVTIA PETOTOTTION TNG
#(X) = 2" ka1 3 HovAdES TTPOG Ta BECIA.
}"'1

ii. H ypagik mapdotacn ¢ h(x) =22 +2 TpokUTTEl ammd SUO HETOTOTTIOEIC TNG
#(X) =2" : miag opIfOVTIOG KATA 3 HovAdES TTPOG Ta Oe€IG Kal PIOG KATAKOPUPNG KaTA
2 JOVADBEG TTPOG TA TTAVW.
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MEOOAOAOrIA 2 : EKOETIKH ZYNAPTHZH ME BAZzH MNOY
NMEPIEXEI MAPAMETPO

H ouvdptnon f(x)=a”

a) opiCetal ce Ao 1O R, av a >0

B) eival ekBeTIkA, av a >0 Kal o #1

y) €ival yvnoiwg auéouca oto R, av a >1

0) gival yvnoiwg gBivouca oto R, av 0<a <1

AYMENE2 AZKHZEIZ :

10. (Aoknon 1 oeA. 171 B'Opadag oxXoAIko) (Aiyo 1o guttAoutiouévn)

2 _ X
Aivetal n ouvaptnon f(x) = (Z—QJ . Na Bpeite yia Tmoieg TINEG TOU @ € R n ouvapTnon
a p—
f(x) :

i. €xel redio opiopou 170 R .
ii. €ival eKOETIKN.
iii. eival yvnoiwg @Bivouca oto R .
iv. €ival yvnoiwg autouoa oto R.
Auon :
i. MNa va éxel n ouvdaptnon f 1redio oplopoﬂ T0 R, apkei n Baon g duvaung va ivai

1
BeTIKOG apIBubG, dnAadr oTav : > 0= 2-a)a-1)>0 pe 2a-120 a # 7"

Eivai :

X
2—«a
200 -1
2-a)a-1)

1
Tehikan f €xel medio opiopol 10 R OTav (2-a)2a-1) >0 a e (EZJ

ii. Houvdptnon f eival ekBeTIKN OTOV :

2‘“1 S0 (2-a)2a-1) >0 a e(%,Zj K

2—a
200 -1

° 2zlo2-ag#22a0-13 023 axl

TeAkd n ouvdptnon f eival ekBeTIKA 6TAV © @ € (% ,1} u(12)

24

2
ii. Houvaptnon f eival yvnoiwg ¢Bivouoa étav : 0< <1

200 -1
2—a
200 -1

> 0<;>05 e(%,Zj 1)

ETTIMEAEIA : TTAAATOAOIOY TTAYAOZ www.pitetragono.gr 209



AAF'EBPA B’ AYKEIOY
2—a 2—«a 2—a—-2a+1 3-3a

. <l -1<0o——m— <0 <0
200 -1 200 -1 20 -1 200 -1
< (3-3x)(2a-1) <0
Eivai :
X -0 + o0
3-3a + + -
20 -1 - + +
2-a)(2a-1 - + -

1
Apa: ae (—oo,zju(l,+oo) 2)
TeANkd n ouvdaptnon f eival yvnoiwg @Bivouca étav cuvaAnBeuouv ol (1) kai (2)
SnAadn otav : a < (1,2).

. . . . . . 2-«a 2-a
iv. H ouvdptnon f eivar yvnoiwg aufouca oTav >le -1>0&
200 -1 200 -1
oimaz2erl 5 373 6 3o3m)a -1 >0 Sae| 11l
200 -1 200 -1 2

MEOOAOAOTIIA 3 : EKOETIKEZ EZIZQZEIZ

Eivai o1 e€lcwaoelg TTou n puetaBANTA X BpiokeTal oTov €kBETN. OI JOPQPES TTOU PTTOPET Va
OUVOVTAOOUE €ival ol €ENG :

Mop@n 1 : Av n e€iowon £xel T popen o '™ = B9% 1618 TIPOOTTABOUNE VO YpAWouuE
Kal Ta OUO PEAN WG eKBETIKG pe Tnv idla BAon Kal OTN CUVEXEIA EKPETAOAAEUOUAOTE TO
yeyovog 0TI o1 eKBETIKEG ouvapTAoEIG gival "1-17. (Av dgv UTTOpPOUNE va ypAWOULE Kal Td
OUO WéEAN w¢ eKBeTikG e tnv idla Bdon, 1ot n egéiowon Adverar ue ™ Lonbeia
AoyapiBuwyv o6mmw¢ Ba uadbouue o€ eouUEVn EvOTNTA.)

Mop®n 2 : ECIcwo€Ig TTOU TTEPIEXOUV EKOETIKA Ta OTTOia MTTOPOUV OAQ va ypa@ouv HE
TNV id1a Baon a, AlvovTal ouvABwg BéTovTag a* =w > 0.

Mopen 3 : >¢ €€lOWOEIG TTOU TTEPIEXOUV EKBETIKA TA OTTOI0 OEV PTTOPOUV VA ypa@ouv
OAa pe Tnv idla Bdon, alA& eugaviCovral duo dIaPopeETIKEG Bdoelg, £oTw a,B, TOTE
epyadopaoTe WG €ENG :

o MeTa@époupe TIG BUVANEIG PE TIG iDIEC BACEIC OE CEXWPIOTA PEAN

e KataArjyouue o€ pia €€icwaon TN HOPPAG @ A-a™ = u- B* n omoia AUveTal WG £€ENG :

Aa=up* < ;X :§<:> (%) -2 xal OTN OUVEXEID EKPETAANEUOUOOTE TO
YEYOVOG OTI Ol EKBETIKEG ouVapPTAOEIG gival “1-1".
2TIG TTAPATTIAVW MOPEPES 10IAITEPA XPHOIUES Eival O 1I0IOTNTEG :

p+v u v u-v a/l A uv
o =a" o, (04 =—), o =a .
a’
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AYMENEZ AZKHZEIZ :
2. (Mopen 1) Na AuBouv ol TTapakdaTw £EI0WOEIG :
etmee oy i [2] 28L i g g6t
3 16
Auon :

- 2— 2_ 7
i e — 1 e 20 5 X% —Bx+6=0 X=2,//,X =3

- (3]-2o(3]-3o(3] - - ) o

m.3?:4@*c»@ﬂx=@ﬁ“<:2“=2*“<:5x=4—mu39x=4c>x=g

3. (Mop®R 2) Na AuBsi n e€iowon : 3" -26-3*-9=0
Adon : 37 -26-3 -9=03%-3-26-3"-9=0<3-(3 —26-3° ~9=0 (1)
O¢tw 3* =y dapan (1) yiverar: 3y> —26y-9=0 A=(-26)>—-4-3-(-9)=784

y=9

26++/784 26128
Yi, = = At
6 6
y=-7
3

e MO y=93=93=3<=x=2

e la y:—%<:>3X :—% Aduvaro.

4. (Mopon 3) Na AuBsi n e€iowaon : 21-3* +5*° =3** 4 5**2
Alon : 21.-3%+5*° =3 1 52 & 21.3* +5*.5° =3*.3" 4+ 5*.5° &
21-3"+125-5* =81-3*+25.-5* < 125.-5* -25.5" =81-3" -21-3" <

X X X -1
100-5X:6O-3X<:>5—:ﬂ<:> S :§<:> S = o S x=-1
3* 100 3 5 3 3

MEOOAOAOTIIA 4 : EKOETIKEZ ANIZQZEIZ :

MNa TNV €mmiAucn €KOETIKWV AVIOCWOEWV £PYACOPAOTE OTTWG OTIG EKOETIKEG ECICWOEIG.
‘ETO1 0€ OTTOI00NTTIOTE TTEPITITWON KATOAYOUUE OTNV £TTIAUCN aviowong TNG YOPPNG :
a'® > Torte av:

> a>1éxoupe: a' > < f(x)>g(x)

> O<a<l éxoupe: a'™ > a'™ < f(x) < g(x)

AYMENEZ AZKHZEIZ :

5. Na AuBouv ol TTapakdTw avIOWOEIG :
e <1 i, 2 < 82 im(ETﬂ<2*“
Auon :
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yv.avé.

i. ¥ clo e <e’ o 2x-x% <0
Exw 2x-x*=0<x(2-x)=0< x=0,/,x=2

X |- 2| +oo
2x —x? - + L -

Apa eTTeIdn BEAW 2x — x* <0 TOTE X € (—0,0) U (2,+w)

S

2 2 X 2 yv.avi.
i 27 8 o 2 (2] o 2° P <270 o X2 —2x<3X—6<> X’ —5X+6<0

Exw x> -5x+6=0<=x=2,/,x=3

X -0 | 2 | + o0
x? —5x+6 + - +

Apa eTTeIdr] BEAw x* —5x+6 <0 TOTE X € (2,3)

X+1 x+1 —(4-2x) x+1 2x-4 V.90Lv.
i 1 <2“2X<:>(1 < 1 = 1 < 1 TS X4l 2x—d o
2 2 2 2 2

& —X>-5e x<5h

MEOOAOAOIIA 5 : EKOETIKA 2Y2THMATA

AYMENEZ AZKHZEIZ :

6. (Aoknon 5 oeA. 170 A oudadag oXoAIKO)
Na AuBouv Ta cuoTAuaTa :

i g =32.441 : 3 +2¥ =11
|5-5° =52+ 3 -2v =7
Auon :
82X+1 — 32 . 44y—1 (23)2X+1 — 25 . (22)4y—1 26X+3 — 25 . 28y—2 26X+3 — 28y—2+5
i = = = =
{5 . 5x—y — 52y+1 {SX_Y+1 — 52y+l {Sx—w—l — 52y+1 {Sx—yﬂ — 52y+l
6X+3=8y+3 6x-8y=0 (1
= y oo y ( ), n (1) yivetar x=3y €101 n (2) yivetal
X—-y+1=2y+1 x-3y=0 (2

6-3y-8y=0<y=0kal X=3-0< x=0.Tehka (x,y) =(0,0).

. 3+2V =11 _, ) , ] ' ’
. 3 oY _7 Bétoupe @ 3 =a >0 kai 2’ =p4>0, omote 10 OoUCTNUA ViveETAl :

3¥+2V =11 =11
" = atp TTPOOBETOVTAG KATA UEAN €xoupEe 2a =18 < a =9 Kal he
-2V =7 a-pB=

=93 =3 =x=2

QVTIKATAOTOON OTNV TTpWTN : 9+ f=11< B=2. TeANKA :
f=2c2"=2cy=1

TeNka (x,¥)=(21).
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EPOTHZEIZ KATANOHZHZ :

7. Nao OUPTTANPWOETE T TTOPAKATW KEVA, WOTE VA TTPOKUTITOUV AANBEiG TTPOTACEIG:
i. Av n ouvdptnon f :R—R pe f(x)=0* gival ekBeTIKA e BAon To @, TOTE yia TO A 10XUEI
ii. H ypa@Ikny TTapdoTacn piog eKBETIKAG ouvapTnong ME BAon To a TEUVEl TO agova
Y'Y OTO ONMHEIO v,
iii. H ypa@ikn TTapdoTtacn Pe BAon 10 A, 0TTou 0>1 €XEl ACUPTITWTN .ovvenvenenne.
iv. Av 0<a#1, n ouvdptnaon f(x)=a* £xel GOVOAO TIUWV TO ............
v. Av 0<a<1, 161 n ouvdpTtnon f(x)=a” w¢ TTPOC TN HOVOTOVId EIVAI..........eveen......
vi. NOpog TnNG €KBETIKNG HETABOANG €ival N ouvApTAON ...n.neene ...
vii. Nopog TnG ekBeTIKAG atTdoBEONG €ival n ouvdpTnon .............. ME oo,

8. Na xapaKTnpPioETE TIC TTAPAKATW TTPOTACEIC JE ZWOoTO 1 AdBOC.

H

i. Av 10 0>0, p,vezZ, v>0, 101 a* =a”

ii. Av a>0, 161e n ouvaptnon f :R—R pe f(x)=a* AéyeTal ekBeTIKr ouvapTnon Pe Bdon
Q.

iii. H ouvdptnon f(x)=e* Aéyetal ekBETIK).

iv. Av a>1, n ouvaptnon f(x)=a* ival yvnoiwg ebivouaa.

v. Av 0<a<1 Kal X1,X2 €ER, 10T€ a” <a” < y, < g,

vi. Av 0<a#1, 10T€ N ouvdptnon f(x)=a* £éxel cUvoAo TIuWvY 10 R.

vii. H ypag@ikij TrapdaTtacn tng ouvdptnong f(x)=a*, a>1 £xel agUPTITWTN TO BETIKO
nuidEova Ox

viii. O1 ypa@IkéG TTapaoTAoel§ Twv ouvaptTioewy: f(x)= a* kai g(x)=a™, 0<a#1 ival
OUMMETPIKEG WG TTPOG ToV Afova y'y.

iX. Av 0<a#1 Kal X1,X2€R ,10T€ a® =a® < g, =y,.

X. Av n ouvaptnon Q(t)=Qqe® eival 0 vOpog TNG eKBETIKAC METABOAAS, TOTE Qo>0.

xi. Av n ouvéaptnon Q(t)= Qe eival o VOog TNS eKBETIKAS atmédoBeonc, ToTe ¢>0.

9. Na XapaKTNPIoETE TIG TTAPAKATW TTPOTACEIG JE ZwOoTO 1} AdBOG.

i. H ouvdaptnon f(x)= (i)’f gival yvnoiwg @Bivouoa.
T

ii. H ouvapTtnon f(x)= (i)l eival yvnoiwg aufouoa.
T

iii. H ouvaptnon f(x)=(§)l EXEI QOUPTTITWTN TO BETIKO NUIALOVA TWV X.
e
iv. 2 =2 x=1 V. ¥ =1 x=0

Vi. 5" <25 x<2 Vii. (%)X>1<:>x>0

10. Na xapakTnpioeTe TIG TTAPAKATW TTPOTACEIG ME ZWOTO 1 AdBoG.
i. Av x>0, 101E €*>1
ii. Av x<0, 101e 10"<1
iii. O1 apiBuoi x kal €*-1 gival opéonuol.

X

iv. Tla KaBe x#0 eival ——=>0

X
v. 3¢ >1

vi. 2¢ >1 vi. (%)'X'sl
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AATEBPA B° AYKEIOY
AZKHZEIZ A AYZH :

MEOOAOAOrIA 1 : FPADIKEZ NMAPAZTAZEIZ
2YNAPTHZEQN

11. 210 010 OUCTAPO OUVTETAYMEVWY VA YiVOUV Ol YPA@IKEG TIAPAOTACEIG TWV
OUVAPTACEWV

i f(x)=3" g(x) = 3 h(x) =32 —1
i, f(x)=2" g(x) = 2*2 h(x) = 2" +3
ji.  f(x)=e* g(x)=e** h(x)=e** -2

iv. f(x)= (%) g(x) = (%) h(x) = (%) -3
3 X 3 x-3 3 x—3
v. f(x)= (E) g(x) = (gj h(x) = (gj +2

12. Na oxedIAoeTe TIG YPAPIKES TTAPAOCTACEIS TWV CUVAPTACEWV :
i f(x)=3"
i. f(x)=3"

N

i f(x)=(%)
e

iv. f(x):(%j

13. Na oxedIdoeTe TIG YPAPIKES TTAPACTACEIS TWV CUVAPTACEWV :
i f(x) = 2"
i, f(x)=2"

[ x|+x
i, f(x)= (%)

[x|-x
iv. f(x)= Gj

V. f(x)=+4-4"+12.2"+9
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AATEBPA B’ AYKEIOY

MEOOAOAOIIA 2 : EKOETIKH ZYNAPTHZH ME BAzH MNOY
NMEPIEXEI MAPAMETPO

14. Aivetal n ouvapTnon f(x)=[§+3j . Na Bpeite yia Troieg Tiég Tou e R—{2} n

ouvapTtnon f(x) :

i. €éxel redio opiopou T0 R

ii. €ival eKOETIKN

iii. €ival yvnoiwg avéouoa oto R
iv. €ival yvnoiwg gBivouca oto R

15. Aivetar n ouvaptnon f(x):(2a—5)x. Na Bpeite yia TTOIEG TIUEG TOU a €R N
ouvapTtnon f(x) :
i. €xel redio opiopou 10 R
ii. €ival eKBETIKN
iii. €ival yvnoiwg avéouoa oto R
iv. €ival yvnoiwg gBivouca oto R

16. Aivetar n ouvaptnon f(x):(j/1|—3)x. Na Bpeite yia ToIEC TIUEG Tou A e€R n
ouvaptnon f(x) :
I. €xel redio opiopol 10 R
ii. €ival eKOETIKN
iii. €ival yvnoiwg avéouoca oto R
iv. €ival yvnoiwg gBivouca oto R

17. Aivetai n ouvdépTtnon f(x):(3/12 +8/1+5)X. Na Bpeite yia TTOIEG TINEG TOU A €R n
ouvaptnon f(x) :
i. €ival yvnoiwg augouoa ato R
ii. €ival yvnoiwg gBivouca oto R

18. Aivetai n ouvaptnon f(x) :(6/13 — T2 +1)X. Na Bpeite yia TTOIEC TINEC TOU A€ R n
ouvaptnon f(x) :
I. €ival yvnoiwg augouoa oto R
ii. €ival yvnoiwg @Bivouoa ato R

19. Aivetai n ouvaptnon f(x) = (/14 A TN —220+ 25)X. Na Bpeite yia TToIEG TIHEG TOU
A €N nouvaptnon f(x) eival yvnoiwg avgouoca oto R .

A +242-31-7
24-1
ouvaptnon f(x) ivali yvnoiwg avouca oto R .

20. Aiveral n ouvaptnon f(x) :( J . Na Bpeite yia mToieg Tipég Tou L € R n
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MEOOAOAOIA 3 : EKOETIKEZ EZIZQZEIZ

21. Na AuoeTe TIG £€I0WOEIC:
1 X
i 32 = = . 1) _
81 i (3 27
jii. 27 =32 v L:16
=

o Vi. 98 —2.3*-3=0
V. 47=2".162

22. Na AuBouv ol e¢lIowoelg :

X X+5
e o1 it gk i (3] 28 (1) !
4) T 27 4

23. Na AuBouv ol e¢lowaElg :
i.2-4"-5.2"+2=0 ji. 22" -4.2" =0

iii. 41-9.2"+2=0 . 3x_7=36xi

_ 33—2)(

24. Na AuBouv ol €¢IowaoEIg
i3 +90=11.4" 4 4 ji. 3.2¢% -2t =52 _6.5%73
iii. 94 —4%7 =44 .4 4 3 iv. 4" -13.6* +9"' =0

25. Na AuBouv ol e¢I0WaocEIG:

i 2x2—5x+6 - 1 | 24X+10' 3 22X+5+ 2 = O
iii. 57! + 51 = 250 iv.3%?+3*=4
v. 4-7.2-8=0 Vi. 2:9% -3 135 =0
26. Na AuBouv ol e¢lI0WaEIG:
i %52 +4=0 ii. 3 - 28+93%=0
1 1
i, 262 -3+ 3= 0 v. 473 2=3 2277
v. 9"+ V9™ -10=0 vi. 3+ 437 - 108 =0
27. Na AuBouv ol e§lowaoeIg:
i. (x%-5x+5)*% =1 i. e® +e=e"+ et
i, (73 +1y*° =1 v, 3070 =1
V. (X2 —3X +:|_)3X_5 =1 Vi, (X— 3)2x2—5x—3 = (x-3) X2—4x+3

28. Na AUOETE TIG £CI0WOEIG:
i. 5:2%-7.10"+2-5%=0
ii. 4°-12-6*"-6-9
i, 3= L

J3

iv. 9;7/12x _ 27l+cruvx
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MEOOAOAOTITA 4 : EKOETIKEZ ANIZQZEIZ

29. Na AUOETE TIG QVIOWOEIG:

ieX <1 i, eX5 _eb <0 jii, 724 > 70
1 X-3 , 1
iv. 3 +3<28.31 V. (gj < 52 vi. 3777 < 3

30. Na AuoeTe TIG QVIOWOEIG:
.32 <9 i, el 1 iii. 534 > 25

- 1 X2 —2x 1 x2—x+10 . 1 x2—4x 1 x2—3x—4
v. | = >| = VI, | — - = >0
4 2 27 9

31. Na AUOETE TIG AVIOWOEIG:

2
i. 3X —7X+6<1 . (1jx22X (lijr;
n. | — <|—
2 4

lii. 22 -10-2"+4>0 iv. 4¥-62*+8<0
V. 2% 415.37 <32 2 vi. 261 -15.3° <4.2*° 4. 3**

<
7\
arin
N—
XN
|
o
N
|
=

32. Na AUOETE TIG QVIOWOEIG:
16

i 4-27°+ oz >3 ii. 168" —13-4* +11.2"" -8<0
x-1 X+1
i (EJ _30(1j +1<0 v. 1.g 114" +26.2 420
9 3 4

2 4
33. Na AUoete Tnv aviowon : (x* —2x-3)(e* —1)(2" —8)(&) - 5] >0.

1\ 1
34. Na Auoete v aviowon : (x° —3x—4)(e* _1)&5) _E] <0

2x2-3x-5

35. Na AUoete TNV aviowaon : (X—2) >1 pe x> 2.

MEOOAOAOIIA 5 : EKOETIKA Z2Y2ZTHMATA

36. Na AuBouv Ta cuoTAuaTA:
i [orr=3re " 25147 =1 . 531.25¥" =1
' {4x+y =8.2* ) 3X .3)/—1 — 9 ’ 42X+4 '8y_1 — 8
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37.

38.

39.

AATEBPA B° AYKEIOY

Na AuBouv Ta cuoTruara:
i 8XY .4 = 4.2 ; 2*1 _15.31 =3 i 2" =3y v 2°.3Y =108
" 10002 =10-100*" |27 —3v =13 ' T2y 3 =72

Na AuBouv Ta cuoTruara:
i {2xz_5x+6 =1 i {4X .8 =256

x+y=8 64-4°-8" =0

.. 277 =4 ¥ _15.3"1 =3
iil. iv.

2x+1 +2y+l =1O 2X+2 _3y+1 213

Na AuBouv Ta cuoThuaTa:

i 3F-5"=4 i 3* -5 =4
193745 =6 " 277 —125” = 604
5x_4y+l=9 Xx+y:2
M. iv.

5x—l +4y+2 — 69 (X+ y) .3X—7 — 27

MEOOAOAOIIA 6 : O NOMOZz THZ EKOETIKHZ METABOAHZ

Mia ekBeTIKA ouvdptnon pe Baon To e eival n |Q(t) = Q, -e%|. AuT ekppdalel éva QUOIKO
pEyeBOG, TTou peTaBAaAAeTal ye 1o xpovo t. To Q, eival n apyiki Ty Tou Q (yia t=0) kai
givar Q, >0, evw TO C gival pia oTaBepd TTou e¢apTdTal KABE GOPAG ATTd TN CUYKEKPIPEVN
epappoyn. H ouvdptnon auth €ival yvwoTh wG VOUOG TG €KOETIKAG METABOARG. Av
c>0 n ouvdptnon Q eival yvnoiwg aufouca Kal ekQPAlel TO VOUO TnNG EKOETIKAG
augnong, evw av ¢ <0 n Q cival yvnoiwg @Bivouca kai ekepalel To VOUO TNG EKBETIKAG
amoéofBeong.

40.

41.

Katd 1n didpkeia Tou @BIvoTTwpou, 0 HIcdg TTANBUOUOS Twy puywv TéBaive KaBe 3
MEPES. Av apxIKd O TTANBuouog Toug nTav 1 ekatoduupio Kal n ouvapTnon TTou
TEPIYPAPEI TN PEiwoT| Toug gival n P(H)=P,2" , dTrou ¢ oTaBepd, va Bpedei 0 apIBudS
TWV ETMICWVTWY JUYWV JETA OTTO:

i. 15 pépeg,  ii. 3 BOOPAdEG.

2’ €vav acbBevy pe uywnAd TTUpETO XopnyeiTal éva  QvTITTUPETIKO @dpuako. H
Bepuokpacia (TTUpeTdg) O(t) Tou aoBevoug t wpeg HETA TN AYWn Tou apudKkou diveTal

atré TOV TUTTO O(1)=36+4 G) o€ BaBuoug KeAaiou.

I. Na Bpeite TTOOO TTUPETO €ixe 0 A0BEVAG TN OTIYU} TTOU TOU XOopnyHonKe To @APUAKO.

ii. Na Bpeite o€ T60EC WPES N Bepuokpaacia Tou aoBevoug Ba TTAPEI UOIOAOYIKA TIUA
(36,5°C).

iii. Av n emmidpacn Tou avTITTUPETIKOU diapkei 4 wpeg TTéon Ba gival n Beppokpacia Tou
a00gvoug YONIG OTAPATACEI N €TTIOPOCT TOU PAPUAKOU.
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2YNAYAZTIKA OEMATA

42. H ypagiky mTapdotacn Tng ouvdptnong : f(x)=4"+1 Oiépxetal amd TO oOneio

A[E ,nj .
2
i. Na Bpeite TnV TIiA Tou 4 e R

ii. Na AuoeTte Tnv £€iowon : f(g)-nyzx + f(— %) -ovWX =56(1— ovX)

iii. Na oxediaoete Tn ypaik mapdoTtaon 1ng f.

43. Houvaptnon : f(x) = (-32° +124-8)*, ye 1 e Z, sival yvnoiwg avouoa oto R .
i.Na Bpeite TNV TIUATOU A € Z

ii.Na Auoete Tnv e€iowon : f(gj'ﬂﬂ%'ﬂﬂ%~ﬂﬂx = { f (ngr f (1)}2 - OLVX

44. H ypagikiy TapdoTaon g ouvaptnong f(x)=3" -3 -2 -2 Sigpxetar amd 1o
onueio A(3,-12). Na Bpeite:

i. TnvTiuR tou @ € R
ii. Ta onueia TOPNAG TNG YPAWIKAG TTapdoTaong TG f e Tov dgova X'x.

i+l
45. To moAuwvupo f(x)=x"+5""1x*-2.3 2.x*+25" . x—1 €xel Tapdyovta 10 x-1.
i. Na Bpeite Tnv Tiu Tou 4 € R
i.Na Bpeite Ta dlaoTAPATA OTA OTTOI N YPAPIKA TTapdoTacn Tng f PpiokeTal Tavw
atrd Tov agova X'x.

46. Aivetar n ouvaptnon : f(X)=(a+2)* -5 +20 pe a >0, TNG oToiac n yPAPIKA
TTapaoTacn diEPXETal atrd To onueio M(2,-4).
i. Na Bpeite Tov apiBuo a.
ii. Na AUoete Tnv aviowon f(x)<4.
o , 22" = (1)
iii. Na Auoete 10 oUuOoTNUA : L
2" +2¥ =3(f(3))2

4X _3' 2X+1 8
47. Aivetan n ouvaptnon f(x) :\/ = 4+ .
+

i. Na Bpeite To TEdIO OpIOUOU TNG f .
ii. Na AUoete v e€iowon 9" —8.3'® _9=0,
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AATEBPA B° AYKEIOY
47°.802 =2

48. Aivete TO oUOTNUA {
73a—2ﬂ :1

i.Na Bpeite TIG TINEG TWV a KAl B

.. , : a X 8
ii.Na AUogTte TNV aviowon | — | <—
p 27

iii.Na AuoeTe TV e€iowon o - B =54

40
49. Aivetal n ouvdptnon f(x) :4XT8
i. Av n ypagiki TTapacTtacn tng f di€pxeTal amd 1o onueio M(3,5), va OcigeTe OTI
A=-1.
ii. Na Bpeite TO TMEdiIO OpICUOU TNG f .

160
iii. Na AUoete TV e€iowon : f(X) = 3 (Atr. x=0)

iv. Na Auoete TV e€iowon : 99 +v9"" + £(2)=0. (Am. y=1)

50. Aivetail n ouvaéptnon f(x) = (2’“’3 —1)X.
i. Na Bpeite yia Toieg TIEG Tou 4 € R n ouvdptnon f eival yvnoiwg auéouoa Kal yia
TTOIEG €ival yvNnoiwg @Bivouoa.
i. Na Bpeite TO0 4 €N, WOTE N ypa@Ikn TTapdactacn tTng f diépxeTal amd 10 onueio
A(2)9).

V3

1
ii. Av A=5, va Auoete TV e€iowon : f(X)+ f(x+zj =?+1.

iv. Av 1=5, va Auoete Tnv aviowon : f(-2x)-4f(-x)+3<0.

v. Av 1 =5, va O¢iete OTI : f(a;ﬂjg f(a);f(ﬂ) yla K&Oe «, S e R.

Lux 2
51. Aivetal n ouvdptnon : f(X)=42 -2°"*®° Lo 1n¢ omoiac n yPAPIKA TTAPEoTAON
SIEpXETal ATTO TNV ApPXA TWV AEOVWV.

1
i. Na d¢igete 011 o = e

ii. Na Bpeite Ta onueia TOuAS NG YPAIKAG TTapdoTtaong TnG f ue Tov agova X X.

X
iii. Na AUoete Tnv aviowon : %+ f(%)(gj >0
e
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5.2 AOI'APIOMOI

2TOIXEIA OEQPIAZ : AOFAPIOMOI

v O log, 8 pe O0<a =1, >0, eival 0 EKBETNG OTOV OTTOIO TTPETTEI VO UYWOOUE TOV O VIO

va Bpoupe 10 8. AnA. |109, 0 =X < a” =0|pe xeR. my. 10g,8=3 < 2° =8

v' A6 ToV 0pIoud Tou AoydpiBuou TTpokUTITEI 0TI av a >0 pe a =1, T0TE yia KABe X € R
kai >0 1oyoel : |log, a* =x|, |’ =48] |log,1=0|kai|log, a=1

v 011316TNTEG TWV AoyapiBuwy TTou IoXUOoUV Eival :

Av a >0 pe a #1, 161€ yIa otroiadnTote 6;,6,,0 >0 ka1 k¥ € R 1ox00ULV :
1.|log, (6,6,)=log, 6, +log,, 6,
Amédeidn :

‘Eotw om givan : log, 6, =%, kar log, 8, =%, (1). ToTE €XOUE :

a" =6, xa a* =0, OTIOTE :

X +Xo

a“-a®=0,-0, «xa « =6, -0,. A6 Tov opioud Tou AoydpiBuou,

n TEAEUTAIa 100TATA €ival I00OUVAPN WE TNV Ioga(e1 -92): X, + X, AT10 TNV OT110ia, AOYW

TwV (1), éXoUPe TENIKA : |09a(9192)= log,, 6, +log,, 6,

2. |log, ﬁ =log, 6, —log, 0,
0,

Amo6dei1én : EpyaldpaoTe pe Tov idlo TpOTTO.

3.|log, 6" =«log, 6
Aéoe1dn :
‘EoTw 61 givan : log, 8 = x (2). Tote éxoupe @™ =6 omodTe ™ = @* . AT TOV OPIOPS

TOoUu AoydpiBuou, n TeAeuTaia 100TNTA €ival 1I00dUvapn pe TV log, 6° = xkx atmd v

oTroia, Adyw Tn¢ (2), TpokuTrTel 6m : |log, 8° =« log,, &

v Aekadikog AoydpiBuog Aéyetal o AoydpiBuog Trou éxel Baon 10 10 : |logfd = x < 10" =6
m.X.1 log100 = 2 < 10% =100, log1000 =3 < 10° =1000, log0l=-1<10"=01,
log0,0001 = -4 < 10" =0,0001, logl=0<10°=1

v Nemreplog 1 QUOIKOG AoydpiBuog Aéyetal o AoydpiBuog Tou éxel Bdon 10 € :
]In<9=x<:>eX :¢9|, otou e~ 2,71.

v' MmropoUpe va ypdyouue oTTolovOATToTE apiBud X € R wg AoydpiBuo e Baon a (61Tou
0<a#1)kaBug x =log, a*, m.x. x=1log1l0*, x=Ine*, 3=1log, 4°

log,, 6

v' O 1UTrog aAAayng Bdong civai : log ; 6 = .
log,,
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EPOTHZEIZ KATANOHZHZ :

1. Na CUPTTANPWOETE TA TTOPAKATW KEVA, WOTE VA TIPOKUWOUV aAnBEeig TTPOTACEIG.

AATEBPA B’ AYKEIOY

L Inf=y=o=... ii. logf=x<=0=......

iii. logl0=........ iv. Ine=........ v. Inl=.........
vi. Ine® =......... vii. e =.......... viii. 10°° = ...
ix. e = ...

2. Na xapakTnpioeTe TIG TTAPAKATW TTPOTACEIG JE 2WOTO 1} AGBOG.

i. loxuel 6T Inf=x<6=¢", 6>0

ii. loxvel 6T logx =y < y=10", x>0
iii. Av In@ = x, 10T 8#€”, 8>0

iv. Ine=e

|n92

v. log10°=a vi. =0, 6>0
vii. In1=1
viii. Av 81 8,,6>0, ToTE 1Io0YUEl: a) In(B1+02)=INB,
B) né _ In(6,-6,) y)In0*=xInd, xR
Ing,
iX. Iog@:ln—e,9>0
In10

3. Na avTioToIXioeTe TIG AOYyapIOUIKEG TTAPACTACEIS TNG OTAANG A PE TA AVATITUYHATA TOUG

oTtnv oTAAN B.

ZtiAn A ZTAAn B

A. In(xy?),x>0,y =0 1. Inx

B. In(exy), x>0,y>0 2. Injx|

r Iné,x>0 3. Inx+2Injy|
e
1., 4. Inx-3

A. EInx X#0 5. 1+inx+Iny

4. Na avTIoTOIXIOETE TIG £CI0WOEIG TG 0TAANG A JE TIG AUCEIG TOUG 0T OTHAN B.

2TAAN A 2TAAN B
A. Inx=1 1 _1
10
B. logx=-1 2. x=2
r Inx:l 3. %=l
2
A. logx=0 4. x=Ale
5. x=e
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AATEBPA B° AYKEIOY

MEOOAOAOrIA 1 : YIOAOIIZMOZ AOIrAPIOMOY

Av pag ¢ntouv va uttoAoyiocoupe éva AoydpiBuo f uia hgeTaBANTA péoa o€ autdv, TOTE

xPNOIUoTIoIoUE Tov opiopé : 100, 0 =x < a* =60

AYMENEZ2 AZKHZEIZ :

5. (Aoknon 1 oeA. 179 A" Opadag)
Na uttoAoyioTouv, XWwpig TN XPron UttoAoyioTr TOETTNG, oI AoydpiBuol :
i. log,, 0,001
Adon :
i. log,, 0,001 = X < 10" = 0,001 < 10* =10~ < x = -3.

6. (Aoknon 2 oeA. 179 A" Opadag)
MNa troia Tipn Tou X >0 10xUEl :
i. log,x=3, x>0
Alon :
i. log,, x =3 <> 10° = x < x =1000

7. (Aoknon 3 ogA. 179 A" Opadag)
MNa tToia Tipn Tou « >0 1oXUEl :
I.log,16=4, a>0
Adon :
i.log,16=4<a"'=16ca"=2"ca=2

AZKHZEIZ A AY2H :

8. Na utroAoyioete Toug AoydpiBuoug :
i. log, 256 ii. log, 243 iii. log~/1000 iv. log,, 0,16

1
v.log, = i log, V27 vii. log,16 viii. log, 9*

3

ix. log /5 x. log,;1 Xi. 5'99s3

9. Na utroAoyioete Toug AoydpiBuouc :

i. log10 ii. Ine iii. logl iv. Inl v. log10000
1
vi. In— vii. log(Ine®™) i 10%°  ix. e"®
e
10. Na uttoAoyIoB¢ei TO X OTIG TTAPAKATW 1I00TNTEG.
i. log,x=-3 ii. logx=5 i, Inx=2 iv. log, x=-2

3

11. Na uttoAoyIoBE€i To X OTIG TTAPAKATW I00TNTEG.

3
i IogX27=E ji. log, 125 =-3 iii. log (2x* —7x+12)=2 iv. Inx"* =4e

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 223



AATEBPA B° AYKEIOY

MEOOAOAOrIA 2 : ANIOAEIKTIKEZ AZKHZEIZ

lNa va AUCOUPE OTTODEIKTIKEG — UTTOAOYIOTIKEG AOKNOEIG XPNOIUOTTOIOUUE TOV OPICUO KAl

TIG 1010TNTEG TWV AoyapiOuwv.
(Av o1 AoydpiBuor dev éxouv tnv idia BAacn, xpPNOoILOTTOIOUNE TOV TUTTO aAAayn¢ Baoncg,
yia va éxoupe travrou tnv idia BAcn, Kai aTn OUVEXEIQ EQPapUOlOULIE TOV OPICUO Kal TIS

1010TNTEC WOTE va karaAnéouue atn {nrouuevn oxéon.)

AYMENEZ2 AZKHZEIZ :

12. (Aoknon 4 oeA. 179 A" Ouddag)
Na atrodeigeTe OTI :
i. log,3+2log,4-log,12 =2
Auon :
i. 'Exoupe : log,3+2log,4-1log,12 =2 < log, 3+log, 4° —log,12 =2 <
< (log, 3+1log,16)—1log,12 =2 < log, 3-16 —l0g,12 =2 < Iogzj—§=2<:>long—§:2©

< log, 4 =2 < 2 = 4 Tou 10XUEL.

AZKHZEIZ A AYZH :

13. Na atmrodeiterte OTI :

i. 2log8+4log5—3log2=4-1log2

ii. 3log,6-2log,12-3log,16—log,3=-13
iii. log20+log50 =3

iv. In(e4 —e3)— Ine-1)=3

V. 2I095+%I0916:2

vi In25-1og9

" InJ5-log/3
1+4Iog2—3|0g4+llog8 1
vii. 8 -
log 75— 2log /3 2
2-log4

vii., ————=
1+|og\/§
2 2

2log26—210g2x/§+1 .y

=2

1 In 9—E In8+In12
x. ez 3 =9
14. Na atrodeiere o1 @ 2log, 3+1log, 6 —log, 27 =1

15. Na atrodeitete 611:  i. log4+log20-3log2=1 ii. %In4+§ln 27—-In6=1In3
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16. Na atrodeitete OTI :

log v125 + log V27 - log J8
logv1 \/_ —log+/2 \/_

lo \/2_ Io
Js 9, 64
IogﬁS+2Iog19

3

i, %IogZ+%Iog(2+\/§)+%Iog(2+\/2+\/§)+%Iog(Z—\/2+\/§):IogZ

=3

17. Na uTToAOYIOETE TNV TIPA TWV TTOPACTACEWV :

2—%10{;2 3 llog7 20-1

i. 4 ii. 492

18. Na Toug apiBuoug a, pe O0<a =1, kar X,y,w >0 1oxvouv log, x=5, log, y=4 Kai
log, @ =3. Na Bpeite TIG TIUEG TWV TTAPACTATEWV :

\/7

i. =log,,
N Xw
I. |n7
log® 20 —log® 5
19. Na Bpeite TNV TIUA TG TTapdoTaong : A = g g .
Iog\/i

20. Na atmodeigeTe 6T yia kaBe x>0 kai 0<a 1oxvel @ log, x =log , x’
21. Na armodeigeTe 0T @ log ; - log{#J =-2

22. Na Bpeite TV TIUA TWV TTAPOACTACEWV :
i. A=log,6-1log,9
log45 In5

B log3 In3

, P I og ; a
23. Av 0<a,B,y va oTTodE€ifeTe 0TI o =7 = %

I I log, ./log,a
24. Av a,8>0 ka1 a,B=1, va deixBei oI %9 oga[3+ 95109 -0

Jlog B \/Iogﬁa

25. Na amodeigete 61 X°¥ = y°% e x,y>0.
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26. Aivetan 0 apiBpoc : a = log| InYY.. ¥e |.
(N —

8 pidixa
i. Na atrodeigete 6T @ = —8
In|al
Ve X +2x2+ax—6

ii. Na Auoete TNV aviowon : 1 <log 1000%

MEOGOAOAOIIA 3 : MIPOBAHMATA

Y1rodeign : EkueTaAAeudpaoTe Ta dedouéva TG AoKnong Kail Ta yvwoTd atrd Tn Bewpia.

AZKHZEIZ A AYZH :

27. H ouvaptnon T1ou ek@pPAdel Tnv eKBeTIKA ammoofBeon evog padievepyoUu UAIKOU egival

t

O(t)=0, -e 3, 6TTIoU O(f) Ot ypaUUApIa kai t o€ 1.
i. Na Bpebei o xpdvog NUICWNS Tou UAIKOU.
ii. Na BpeBei n apxikh TTOOOTNTA, AV 0€ 6 £€TN N TTOOOTATA TOU UAIKOU gival 500e gr.
iii. Na Bpebei méTE TO UAIKOG Oa givar 2.400gr. (divetal 611 : In110,592=4,71)
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5.3 AOr'APIOMIKH 2YNAPTHZzH

2TOIXEIA OEQPIAZ : AOFAPIOMIKH 2YNAPTHZH
O1 ypa@IKéG TTOPACTACEIG TWV CUVAPTACEWV Yy =Ilog, X KAl y=a”* €ival CUPPETPIKEG WG

TTPOG TNV €uBeia TTou dixoTouEi TIG ywvieg XOy kai X Oy,
Y . i I'._ W ACE

o _§f| % }
[ o y=logx

{y=logx y=x O<o<1

L s
o
9 1
%
- L

Me dedopévn Tnv TTapaTTdvw CUPUETPIO Kal 60a yvwpilouue yia TNV €KBETIKA ouvapTnon
OUUTTEPAIVOUUE OTI :

> H AoyapiBuiki ouvdptnon 9(X) =109, X pe a >1 éxel Tig €€A¢ 1IB16TNTES :
v Exel edio opiopou 1o didotnua (0,+0)
v’ "Exel GUVOAO TIHWV TO gUvoAlo ‘R
v’ Eival yvnoiwg at€ouca, Trou onuaivel 6T av X, < X, T61e log,, X, <log, X,
(a1r6 TO TTapaTrdvw TTpokuTTel 611 : log, X <0, av 0 < X <1 kai log, x>0, av X >1)

v 'EX€l YPOQIK TTapACTAC TToU TEUVEl Tov dEova X X aTo anueio A(1,0) kal aoUUTITWTO
ToVv nuIagova Oy’.

ogod )
Iu:sgum___________ﬁ.--'"'"..i
A00) |
§ I".:"\.‘
';=I-:Ig|..~::, a1

> H AoyapiBuiki ouvdptnon 9(X) =109, X pe 0< a <1 éxer 1ig €€AG 1IB16TNTES :
v "Exel edio opiopou 1o didotnua (0,+0)
v’ "Exel gUVOAO TIUWV To gUvoAo R
v Eival yvnoiwg @Bivouoa, Trou anuaivel étiav X, < X, 16t l0og, X; > log,, X,
(a1m6 1O TTOpaTTdvw TTpokUTITEl OTI : log, x>0, v 0 <X <1 kai log, x <0, av x >1)

v 'EX€l YPaQIKN TTapACTaACn TToU TEUVEI Tov dEova X X aTo anueio A(1,0) kal acUUTITWTO
ToV nuIagova Oy.
A Y

X, X
0 A[‘I,ﬂ]\ i
loga | ______ % :

log,foe T
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EPQTHZEIX KATANOHZHZ :
1. Na CUPTTANPWOETE TA TTOPAKATW KEVA, WOTE VA TTPOKUWOUV aAnBEeig TTpoTACEIG.
I. To 1Tedio opiopou NG ouvaptnong f(x)=Inx €ival To cuvoAlo A=.........
ii. To ouvoAo TIpWV TNG ouvapTtnong f(X)=logx eivail To auvoAo f(A)=.........
lii. Q¢ TTpog TN povotovia n ouvaptnon f(x)=Inx ivai .................
iv. H ypa@ikr TTapdoTtacn tng ouvdapTtnong f(x)=logx Téuvel Tov Ggova X’X 0To OnuEio

V. ml;lnm\}p.).a(pmr'] mapdoTtaocn TG  ouvdapTtnong f(x)=Inx  €xel  aoUPTITWTN

Vi. H ypacler] %&bé&mon TNG ouvapTtnong f(x)=Inx Bpioketal Tadvw atmé Tov agova
XX OTO OIACTNHA TOU X «evveneeneeanaanannnns

vii. H ypagikn TTapdoTtacn tng ouvdaptnong f(x)=logx BpiokeTal K&Tw at1rd TOV dova
XX OTO OIACTNHA TOU X evvvnannanannens

2. Na xapakTnpPioETE TIG TTAPAKATW TTPOTACEIG JE ZWOoTO 1} AdBOG.

i. H ouvdaptnon f(xX)=Inx £xel oUvoAo Tipwy 1O (0,+%).

ii. O1 Ypa@IKEG TTAPACTACEIS TV ouvapThoswy f(X)=e* kail g(x)=Inx gival CUPPETPIKES
WG TTPOG TNV €uBeia TTou dixoTouE TIG ywvieg XOy kal XOy'.

iii. H ypa@ik Tapdotaon tng ouvaptnong f(xX)=logx €xel acUPTITWTN TOV aPVNTIKO
nuiaéova Oy,

iv. H ypagikr TTapdoTtacn g ouvaptnong f(x)=Inx Bpioketal kGtw at1d 1OV Agova
TwV X 010 didoTnua Tou Xe(0,1).

V. Av X1,%2>0 Kal InX;=InXo, TOTE X1=Xo

Vi. AV X1,X2>0 , 10T€ InX1<InX2 < X1>Xo

3. Na xapakTnpioeTe TIGC TTAPAKATW TTPOTACEIC JE ZwoTo 1} AdBOG.
i. Av 0<x<1, 161€ InX<0
ii. Av x>10, 167¢ logx>Ine
iii. Av O<x<e, 167¢ InX>l0g10
iv. Av x>1, 161€ InX<0
v. Av x>e, 10T1¢ Inx<1

4. Na XapoKTNEIoETE TIG TTAPAKATW TTPOTACEIS e ZwoTd ) AGBOG.
i. Av x>1, 161€ InX>0
ii. Av 0<x#1, o1 apiBuoi x-1 kal Inx givar opdonuol.
iii. Ma k@Be x>1 givar x-1+Inx>0

iv. MNa kaBg 0<x#1 sival In_xl >0
X_

5. Na avtioTtoixiogte KGO €¢icwaon Tng 0TAANG A PeE TIG AUCEIG TNG 0T 0TRAN B.

2TAAN A 2TAAN B
A. Inx=0 1. x=+e
B. Inx=-1 2. x=2
M. Inx=1 3. x=e’
A, Inx=2 4. x=1
E. Inx=1 > x=e
2

6. x=1

e
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MEOOAOAOIIA 1 : TPA®IKH MNAPAZTAZH - TMEAIO OPIZMOY -

APTIA - NEPITTH

> [a 1N peAéTN Kal TN oxediaon TNG AOYOpPIBUIKNAG ouvapTnong XPNOIUOTTOIOUUE TA
YVWOTA oToIxXEia TNG Bewpiag.

» MNa va Bpoupe 10 TMEdio opiopol Tng ouvaptnong f(x)=log, A(Xx) pe O<a =1,
TTAiPVOUNE TOV TTEPIOPIOHO : A(X) >0

» Eotw f pia ouvaptnon pe mmedio opiopou A. H ouvdptnon f eival dpTia, otav yia
KGBe X € A 1oxUel kal —X € A kail emTTAéov T (—Xx) = f(X) yia KGBe X € A .

» Eotw f pia ouvapTtnon pe mTedio opiopou A. H ocuvdptnon f ecival TepIitth, étav yia
KGBe X € A 1oxUel Kal —X € A kal emTTAéov f(—x) =—f(X) yia kGBe X € A..

AYMENEZ2 AZKHZEIZ :

6. Na oxedidoere 010 idl0 CUOTANA AEOVWV TIG YPOPIKEG TTAPOACTACEIS TWV TTAPAKATW
ouvaptioswv : #(x)=Inx, F(X)=Inx+1 kar g(X)=In(x-2)
Abon :
H ypagikry mapdotaon g f(x) =InX+1 mpokUTrTel amd yia KATakOpu@n PETATOTTION
™G ypagikig mapdotaong g #(X) =InX kard pia povada TTpog Ta TAVW, EVW TNG
g(xX)=In(x—-2) amé pia opidvria PETATOTION TNG YPAPIKAG TIAPAcTaonNS NS
#(x) =InX kard 2 povadeg pog Ta deid. ‘ETol :

VA

7. Na Bpeite To TEdIO OPICPOU TNG cuvdpTnong : f(x) = In(l—ex)
Abon : Mpémer: 1-e* >0 e’ <lo e <e’ < x<0.Apa A, =(-x,0).
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8. (Aoknon 2 oeA. 185 B'Ouddag)
Na a1TodeigeTe OTI OI TTAPAKATW CUVAPTAOCEIS €ival TTEPITTEG :

Lt =X +1ex) i fey=IniX
1+Xx

Auon :

i MNpémel: VX +1+x>0< VX +1>-x (1)

1°° 1pdTT0C -

e Av - x>0« x<0, 161E :

2
D) VX +1>x<o VX +1 >(—x)? © x> +1> x> < 1> 0 1ou 10XUEl.
e Av —x<0<« x>0, 161 n (1) TTPOPAVWG IOXUEI.
Otrote n aviootnTa (1) 10xUel, yia kGBe xe R. TeAikd A, =R

2°° 1pOTIOC
Ma kaBe xeR 1ox0el @ VX° +1>Vx* == —x= VX’ +1>-x= VX’ +1+x>0 yia
KGBe xeR. TeAdkd A, =R.

Apa A, =R ouppeTpikd wg TTPog 10 0, dnA. yia kGBe xe R ka1 —x e R. ETiong :

f(—x) = In(\/(—x)2 +1- x): In(\/x2 +1- x): In (\/XZ +jx_2—)jrxi/j:2x+l+ X): In X—i:jlliz =

= Inl—ln(\/x2 +1+ x)z —In(\/x2 +1+ x):—f (x)

X% +1—x2

1
=1In In
VX2 +1+4X VX2 +1+X

Apan f eival TepITTA.

ii. MNpétren:
e 1+ x2z0e= x#-1

. i_—x>0<:>(l—x)(l+x)>0<:>1—x2 >0 x e (—11)
+ X

X -00 ‘ + o0
1-x? - + ﬁ -

Apa e1reidr] BéAw 1-x* >0 10T1E X € (-11)
TeAkd A, =(-11) OUppETPIKO wg TTPOg TO 0, dnA. yia KGBe xe(-11) ko —xe(-11).
Eiong :

*

i}
f(—x)=|n1+X :In(l_xj =—Inl+—X=—f(x).Apa n f eival TePITTA.
1 1+ X 1

VX2 +1-x
VX2 +1+X

9. Na ggetdoete av gival aptia ) TepITTA n ouvdpTtnon : f(x) =1In

Auon :
Mpétrel :
e x> +1>0 10xU¢el yia KGBe x e R

o VX* +1+x#0 yia KGBe xe R kabBwg vx* +1+x>0 yia kKdBe xeR.
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\/x +1-xX

\/x +1+Xx

KGBe xeR. Apa A, =R OUPMETPIKO wg TTPog To 0, dnA. yia kGBe xR kar —xeR.

0:>(\/x +1- XX\/X +1+x)>0:>x +1-x*>0=1>0 Tou I1oXUel via

Eiong :
-1
fex) = In (- x)2+1+x \/x tlex VxP+1-x ——In—\/xzﬂ_x——f(x)
JEX)2+1-x \/x +1-X VX2 +14+X VX2 +1+x

Apan f eival TTepITTA.

AZKHZEIZ A AYZH :

10. Na BpeBouv Ta 1Tedia opICHOU TWV TTAPAKATW CUVAPTACEWY :
i f(X)=In(x*-9) ii. f(x)=log(4x+ 24)—In(35-5Xx) jii. f(x)=In(5+4x-x?)
iv. f()=In(x?—2x-3)+In(5-|x) v. f(x)=log(x+1-3)-Int7 - |2x+3)

11. Na BpeBouv Ta 1Tedia opIoHOU TWV TTAPAKATW CUVAPTHOEWV :

i, £ (X) = INOC = 7x—6) f()=In X+—2X8
X + X
1Y% 1 . ) )
ii, f(x)=ln(£§) _EJ iv. f(x)=In(4" -10-2* +16)

12. Na e&etdoeTe av ol TTapakdTw CUVAPTACEIS gival APTIEG 1) TTEPITTEG :

i f(x)= i f(x)len% i f(x)=|n(\/x2+1—x)

13. Aivetar n ouvaptnon f(x)=log[(x —1)x* —2(x —3)x+x]. Na PBpeite 10 K, WOTE N
ouvaptnon f va €xer Tedio opiopou A, =R.

14. Na trapacTtaBouv ypa@ikd oTo idlo cuoTnua agdvwy Ol YPOPIKEG TTAPACTACEIS TWV
ouvaptioswyv : ¢(X)=Inx, f(X)=Inx-2 kar g(x)=In(x+2)

15. Na mmapacTtaBouv ypa@ikd oTo idlo cUoTnua atdvwy Ol YPOPIKEG TTAPACTACEIS TWV

ouvaptioewv : f(X)=InXx kai g(x):lnl.
X

16. Na tmrapacTtaBouv ypa@ikd oTo idlo cUoTnua afdvwy Ol YPOPIKEG TTAPACTACEIS TWV
ouvaptioewy : f(x)=logx kar g(x)=log(—x).

17. Na oxedIAoETE TIG YPOPIKEG TTAPACTACEIG TWV CUVAPTACEWV :

i f00=[Inx| Q. g0)=In|x iii. h(x):%lnx2
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MEGOAOAOTITIA 2 : AOFAPIOMIKEZ EZIZQZEIZ

MNa va Abooupe pia AoyapiBuIKn €¢icwaon, EVEPYOUNE WG €EAG :

1° BAua : Baloupe mreplopiopols (AoyapiBuiaiun mooornta>0)

2° BApa : E€etaloupe av ol AoydpiBuol £xouv Tnv idla Bacn. Av dev éxouv Tnv idia
Baon, Toug @TIGXVOUE YE TRV idIa BAon.

3° BAMA _: XpnoIJOTIoIWVTAG TIC 1BIOTNTEC Kal Tov opioud Tou  AoydpiBuou,
TTpooTraboupe  va PTAOOUNE (o} eClowoelig NG MOP®PNG
log,[f(X)]=log,[9(x)] = f(x)=g(x)

4° BApa : EAéyxoupe av ol AUGEIG TTOU BPrKAWE IKAVOTTOIOUV TOV apXIKO TTEPIOPICUO Yia

TNV €TTIAUCT TNG €Cicwong.

Maparinpnon 1 : Av d¢v gival eUKOAO va AuBouv o1 TTEPIOPIoHOI, TOTE AUVOUUE TTPWTA
TNV €€iowon Kal 0Tn ouvexeia eTTaAnBeUouE TIG AUCEIG.

Maparipnon 2 : Av n €gicwon eival eKOETIKA Kal dev PTTOPET va AUBEi Pe TIG pEBOdOUG
TTOU PEAETACANE OTIC EKOETIKES €€I0WOEIG, AoyapiBuioupe kal Ta duo PEAN. Mia BoAikn

AUonN €ival va TTaipvoupe wg BAcn TOU TO YIVOUEVO TWV BACEWY TWV OUVANEWV.

AYMENEZ AZKHZEIZ :
18. (Aoknon 5 oeA. 185 A" opddag)

Na AuBouv ol e¢lowoels : i. log(x +1) + log(x —1) = log 2

Abon :
X+1>0 X>-1

i. Tpémer: Jkat & qkar Apa TEAIKG yia X >1 e Tov TTEPIOPIOUO auUTO €XOUE :
Xx-1>0 X>1

log(x +1) + log(x —1) = log 2 < log[(x + 1)(x —1)| = log 2 < log(x* —1) = log2 < x* —1=2 <
o x?=3ox=43 osKm 1 X =—/3 anop.

AZKHZEIZ I'IA AY2H :

19.  Na AuBouv ol €€I0WOEIG :

i. Inx*=4

i.  log(x—5)=0

.  log(1—x)+log(x+4)=1log4

V. In(Be—x)=1

v. In(x2-1)—-In(x—2)=1In8

Vi.  log(x+2)+log(x—2)=1+5log2
vii.  log,x* =4
vii.  logx® =5-(logx)®

IX. log\/; =3/logx
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20.Na AuBouv o1 e¢I0WOoEIG:

. In(x+1)+In(x-2)=In4 ii.2logx—log (x+6)=log3
jii.log(x—6)+log(x—7)=1-log5 iv.log (1+x)=log(1l-x)
V. log(1l+x)=1+log(1-x) vi. 2log(2x—1)-log(3x-2x%)=log(4x-3)- logx
Vi, InX =1 Vii. 2log x = log x + L | +1
2 2 ' g g 10
21.Na AuBouv ol £EI0WOoEIG:
H 2 _ .
I. log[log(2x™ +x—11)] =0 i, %log(x+2)+10g\/x—3 =1+log+3
ii. In(x” —2¢%)=1+In(-x) iv. In(x—2e)+In(x+e)=2In2+2
V. log(x” +1)+ 2log(v/5x)=2 Vi. Infx+1)=1n2
vii. log(4x—1) =2log2 +log(x* 1) viii. Inx +In(1+ x) + In(x +2) = In 24
22.Na AuBouv o e€iowaelg : i. (Inx)® — 2 (Inx)> ~5Inx +6 =0 ii. 2(logx)? + logx® = 4
2 —
23.Na AuBouv ol £SI0WaEIS : i. logx+3 + logx” =3 =5 ii. log®x* +logx* -8=0
log x logx -2
24. i. Agitte om 2" *=x""? ii. Na AuBei n e€iowaon: 4"*-9x"2+8=0

25. i. Na utroAoyioeTe Tov apiBud 100":Y3 .
ii. Na AUoeTe TNV e€iowan: 3%°8x —2.3°ex _100'e 3 =0 .

26. Na AuBouv o1 e¢IoWOEIG:
I. x(logl0—1log5)=1log(4" —12) ii. x+log(1+2%)=xlog5+log6
i, log2+log(4*2 +9)=1+1log(2"? +1) iv. log(2" +2.3" )+ log81 = xlog3+log178

27. Na AuBouv ol e€IoWoEIC :
i. (logx-1)(log®x+logx+1) =7 i, x°¢' —13x"¢* 436 =0

28.i. Na ammodeiete OT1 : x8° =5"¢* yia k@Be x> 0.
ii. Na AuBsi n e€iowaon : 57 =5+ 4. x"¢°

29.i. Na atrodeitete o011 : x'*9? = 2% yia ka8 X > 0.

ii. Na AuBsi n e€iowaon : 4°9% = x"92 4+ 2,

30.Na AuBouv ol ¢I0WOoEIG :
i 3x—2 _ 64—x i 23+2x =5x—1 i 2x+4 :52—x iv. Xlogx _ \/m

31.Na AuBouv ol eEI0WOEIG :
i. log,(5+x°)=1log,(x+3)
ji. log,,(x*-9x-8)-log, ,(x+1)=3

32.Na AuBsi n e€iowon : 2*® =5-logx.
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MEGOAOAOTITIA 3 : AOrAPIOMIKA ZYZTHMATA

MNa va AUooupe éva ocUoTNPA AOYOPIBUIKWY EEI0WOEWY, EVEPYOUNE WG €EAC : BETOUUE
TOUG TTEPIOPIOHUOUG KOl TTPOCTIAB0UNE VA QEPOUME TOUAAXIOTOV pia atrd TIG £EI0WOEIG
oTn  HopYn Ioga[f(x)]z Ioga[g(x)], omoTe Kal Ba pPITOpoUME va Tn AUooupe. Av

UTTAPXOUV OUO JIOPOPETIKOI AoydpiBuol Ioga[f(x)] Kal Iogﬂ[g(x)] Kal oTIg duo

eglowaoelg, Bétoupe x = log,[f(X)] kai A =log,[g(X)] .

AYMENEZ2 AZKHZEIZ :

33. (Aoknon 7 oeA. 185 B opadag) Na AuoeTe Ta cuoTAPATA :

i, |y =8
" |logy = 2log x
Auon :
ii. MNa va opidetal To cUCTNUA TTPETTEL : X, Y > 0, £T01 €XOUUE :

Xy =28 Xy =8 xy=8 (1)
=N &
logy = 2log x log y = log x* y=x> (2
y=x*

H (1) Aoyo Tng (2) yivetar : Xy =8 <> X-X* =8 < x® =8 <> X =2 d&KTN
Apa n (2) yiveTal : y =22 < y =4 S&KTA.

AZKHZEIZ A AYZH :

34. Na AuBouv Ta ak6AouBa cucTiuaTa :
xy =10000 i 3Inx-5Iny =11 i log(20x +10y) =2
logx-logy =3 “linx-Iny=-2 " llog(x+1) +logy =1

35. Na AuBouv Ta cuoTAuaTa:

i Inx+2Iny=5 . X+y=7
" |3Inx-Iny=1 " |Inx+Iny=2In2+In3
2Iogx _3Iogy -1 . 2 2=
i iv. Jx t) =425
4'°9% 4 g9y _ 2 logx+logy=2
logx+logy=1 y log” x+log” y =10
g2 grse _ 1 " |logx—logy=2
3
In =4 =2
vii, {209) viii. 1%
Inxlny=-12 Inx-Iny=In3
. |x+y=15 Inx+Iny=0
iX. X.
Inx+Iny=In36 e =¢°
_ |Inx—-In4=In3-Iny x‘°g«”'+y1°gx:20
XLy oo Xil. .
e =e 1og\/5=1
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36. Na Aubouv Ta cuoTiuara:

: log®x +log®y = 10 " logx + logy = 3
| logx—logy =2 " |logx® —logy* =2

37. a) Na deixBei 611 o P =ple

(ZX)IOQY +y|og(2x) :8X2

B) Na AuBei To oUoTtnpa: Y —y0

4x?

MEOGOAOAOIIA 4 : AOTAPIOMIKEZ ANIZQZEIZ KAl ANIZOTHTEZ

MNa TIC aviowoel§ evepyoUue OTTWG OTIC €EI0WOEIG, ME TN Olagopd OTI eITTAEOV

XpnoigoTtroloue Ta akdAouba :

e Av O<a <1 1OTE IO0XUEI: log, X, <log, X, < X, > X,

e Av a>1T16te10)0e1 @ log, X, <log, X, & X, <X,

AYMENEZ2 AZKHZEIZ :

38. (Aoknon 8 oeA. 185 B opddacg) Na AUCETE TIG QVIOCWOEIG :
ii. log(x?* —4) < log3x

Auon :

ii. MNa va opieTal N aviowaon TTPETTEI :
x> -4>0 )
Kol

AX>0<=x>0 (2

Ma v aviowon (1) éxw x> —4=0= x> =4 < x =42

X - 00
x* -4 + -

Apa eT1eId BEAW X* —4 >0 TOTE X € (—0,—2) U (2,+0)

Kai ereidf atméd (2) gival x >0 < x € (0,+90) apa TEAIKA X € (2,+0)
O1moéTe yiIa x € (2,+90) n aviowon yiverai :

log(x? —4) <log3x = x* —4<3x & x> -3x-4<0

Eivai: x> -3x-4=0<x=4 7 x=-1

X
x? —3x—4

Apa eTTeidf BEAwW  x* —3x—4 <0 T0TE X € (—1,4). Opwg ATTO TTEPIOPIOPO X € (2,+0)
dpa TeAIKA x € (2,4).
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AZKHZEIZ A AYZH :

39. Na ouykpiBouv ol akdAouBol apiBuoi :
I. log, 4 kai log, 6 ii. log,, 3 Kai log,, 5

jii. In(2x) kal In(x* +1) x>0 iv. log(2xy) Kal log(x* +y*) HEX,y>0
40. Na O¢igete 611 : log, 3 > log, 9

41. Na AuBouv ol aviowoelg :

i. log(2x+4)<log(13—x) ii. log(x—21)+log(x—2)>log(x+2) iii. In(2x—¢) <1

iv. log(x-1) <2 v. In(|x-3)<0 vi. log(7 —x) >1—log x
42.Na AuBouv ol aviowoelg :

i. InQ2x+4)<3+Inx ii. log,,(x* —2)>log,, x jii. logx* > (logx)*

iv. log+/x > /logx V. e > 10 vi. In[In(x +3)] > 1

43. Na AuBouv ol aviIoWOoEIG:
i. In(2x —1)(x+3)>2In3 ii. In(x+e)+In(x—e)<2+In3

iii. log(x+1)+log(x +2)>log3+ 10g(%x + 1]

44. Na AuBouv ol avIoWOoEIG :

i. In(x+3)+IN(2-x)<In(5-x) ii. log(7 —x) >1—log x jii. (logx)* —logx*>3
2
iv., x2"x 2% V. log x <2
€ Iog1
3

45. Na AubBegi n aviowon : Inx < l—1.
X

46. Aiverai n ouvaptnon: f(x) = (%) —log x.

i.  Naatmodeigete 611 n f €ival yvnoiwg @Bivouoa.

2x%43 x2+12 2
N . ] ) 1 2X° +3
ii.  Na AUoete TNV aviowon : | = - = <log—;
2 2 X +12
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SYNAYAZTIKA OEMATA 5°Y KEQAAAIOY

47.

48.

49.

50.

51.

52.

Aivetal n ouvaptnon f(x)=3-log(10-2x)
I. Na Bpeite To TEdiO OPIOPOU TNG f
ii. Na Bpeite To onueio TOAG NG YPAPIKAG TTapdoTaong Tng f pe Tov agova y'y
iii. Na peAetioeTe TNV f WG TTPOG TNV JovoTovia
Ha (99

iv. Na AUoete TV egiowon 83 = f (%j

H ypa@iki mrapdoTtacn Tng ouvaptnong f(x):log(\/x2+100—x)+a JIEpxeTal aTTd

TNV apxA TwV agOVwVv.
i. NaBpeite TnV TipR Tou @ e R
ii. Na Bpeite To 1TEdIO OPIOPOU TNG f .
iii. Na atrodeigete 0TI N f €ival TTEPITTA.
7
2

(
iv. Na AUoete TV e€iowan : 200V X + Tnu’X + 200V = (%)

log x

Na atrodeifete 6T yia KGBe x,y >0 10XVl X =y

Xlogy + yIogx — 20

log \/E =1

ii.Av 0 apIBUOG X TTOU BPRKATE OTO TTPONYOUNEVO EPWTNUA gival AUon TnS e€iocwong
Iog[log(x2 +x|og¢9—110)J:0, va Bpeite TV TPR Tou @, Omou 6 BETIKAC

i.Na AUoeTte To ouoTnua {

TTPAYHATIKOG apIBUOG.

Or apiBpoi In(3*-1), In(3“+1), 3In2 eivai SiaSoxIKoi 6POI APIBUNTIKIG TTPOGSOU.
i. NaBpeite v iy Tou aeR.

. ] ] X+Iny=«
ii. Na AUoete 10 oUoTnUA .
y-e'+e=a
16-2* -8
Aivetal n ouvaptnon f(x)=In———
) ptnon f(x) T

Na Bpeite To TEdio opiopoU TG f
Na AUoete TV e€iowon f(x)=0
Na AUoete Tnv aviowon f(x)<In4-In3

2x
Aivetal n ouvaptnon f(x)=In e -1
e"+5

Na Bpeite 1o EdiO OpIOCPOU TNG f .
Na Auoete Tnv €€iowon : f(x) =2In2
Na AUoete Tnv aviowon : f(x) >0
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25 4+ 4
Na Bpeite 1o TEdiO OpIoCPOU TNG f
Na Auoete Tnv e€iowon f(x) =-2In2
Na AUoete Tnv aviowon f(x) <0

Aivetal n ouvdptnon f(x) = |”[4x = ]

X

Na deifeTe T f(x)=(x—1)|n2+|n(2 ‘;j

Aivovtail o1 ouvaptosig f(x) = In(e® —2e* +3) kai g(x) =In3+In(e* -1).
Na Bpeite Ta edia opiopou Twv f,g.
Na Bpeite Ta onueia TOPAS TWV YPAPIKWY TTAPACTACEWY TWV CUVAPTHOEWVY f,g.
Na Aucete Tnv aviowon : f(x) > 2g(x)

2x 2

—e
e’ —e

Na Bpeite Tedio opiopou TnG cuvdpTtnong f.

Na atrodeigete o1 f(y)=e”*.

Na AuBei n egiowon f(2x)=2f(x)+3

Aivetal n ouvaptnon f(x) = ¢ —-e

In x
1+Inx
Na Bpeite To TEdiO OpPICHOU TNG ouvapTnong f.
Na AuBgi n eCiowon f(x)=-1
Na Bpeite Ta dlao0TAUATA TOU X OTA OTToIa N YPaPIKA TTapdoTaon TnG ouvapTtnong f
BpiokeTal TTdvw atrd Tov dfova X X.

Aivetal n ouvdpTtnon f(x) =

Aivetal n ouvdptnon f(x) = In(2 — €*) — In(e* + 1)
Na Bpeite To TTedio opiopoU A TNG cuvAPTNONG.
Na d¢igeTe 0TI N ypa@Ikr TTapdcTacn TnG f Tépvel Tov apvnTikd nuidéova Ox'.
Na Bpeite yia TToIEG TINEG TOU A, N YPO@IKN TTapdcTacn TnG f BpiokeTal KATW
atrd v eubeia g(x) = In2.

Aivetal n ouvépmnon : f(x) = V17 — 2% — 23
Na Bpeite To Tedio opiopol TG f .
Na Bpeite Ta onueia Tng C, TTOU £€X0UV TETAYUEVN J7.
Na Bpeite Ta onueia Topng Tng C, PE ToV Agova X 'X.
Na atrodeifete 0TI N f €xel EAAXIOTO.
Na atrodeigete 0TI N f £xel y€yioto oo 1.

Aivetal n ouvéaptnon : f(x)=Inv4-2*-9-3" .
Na Bpeite To TEdio opiopol TG f .
Na Bpeite TO a € R, waoTe ol apiBpoi : In5, f(2a), a-In6 pe T oeipd Tou divovral,
va gival d1adoxIKoi 6pol apIBUNTIKNG TTPOOGdOU.
Ma « = -2, va Aioete v aviowon : log(log y)+ Iog(log v+ a)< 0.
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1
60. To moAuwvupo : P(x) = x* — (4" +Dx? +5x+4 2444110 €XEI TTAPAYOVTA TO X + 2.
i.  Na deigete 6T 4 =3.

1

ii. NoaAOoete TV €€iowon: 5-6% -4 2 =17,
i.  No Auoete TV e€iowaon : A% + A7 = 4.
. . . 2 - =1
iv.  Na AUoete 10 cuoTNUA : .

27 4 ) =2
61. Aivetal n TOAUWVUMIKA ouvapTtnon: f(x) = (10"9% —2)x* +2"9x3 —4x? —x +2%'%° 41
ME 8 > 0. Na d¢igeTe OTI:

i.  HTToAuwvuuIkh cuvdaptnon €ivail Tpitou Baduou.

ii. AvTox — 1 gival TTapAyovTag TNG TTOAUWVUNIKAG ouvaptnong 161e 6 = 10.

ii. T @ =10, n TOAUWVUPIKA ouvapTnan éxel T popen f(x) = 2x3 — 4x? — x + 3.
iv.  Na Bpeite Ta dlacTAPATA OTA OTTOIa N YPAQIKN TTapdcTacn TnG f va unv Bpioketal

TAvw ato TNV ypa@Ikr mapdoTtaon Tng ouvdptnong g(x) = x — 1.

9" -1

3 +5

i.  Na Bpeite To TEdio opiopoU TG f .

ii.  Na Bpeite To onueio TNg C, TTOU €XEI TETAYHEVN 2In 2.

62. Aivetal n ouvaptnon: f(x)=In

iii.  Na Bpeite To didoTnua oT1o otroio N C, BpiokeTal KATW atd Tov dfova X X.

iv.  Na ammodeigete o011 0 TUTTOG TNG f yivetan @ f(x) =In(3* -1) + In(l—y;"Sj.
+

V. Na peAetAoete TRV f WG TTPOG TN HovoTovid .

63. Aivetal n ouvdpTtnon : f(x):log[(%j +/1], TNG OTIoIOG N YPOQIK TTapdoTacn

SiépxeTal aTré To onueio M(- 6,1+ 10g6).
i.  Na amodeitere 11 4 =—-4.
ii.  Na Bpeite TO TTEdIO OPICPOU TNG f .
iii.  Na Auoete Tnv aviowon : f(x) <1.
iv.  Na AUoete TV €€iowon : 2°9Y +y ¥ =2
v. Ta a,p<-1vaamodeifete O11: 2f(a+ B) > f(a) + f(28).

64. Aivetar n ouvaptnon : f(X)=Ine* +a)-x, pe a>0, TNC omoiag n yPAPIKN

1-log3
loge )

TTapAdoTacon JIEPXETAI ATTO TO GNUEIO M{In 3,

i. Na amodeitete 611 o =1.
ii. Na Bpeite T0 TTEdIO OPICPOU TNG f .
iii.  Na Avoete TV eGiowon : f(x)=In5-1In2.
iv.  Na amodeitete éTin f eival aptia.
v. Na amodeigete 011 n f 1Tapouoiddel eAaxioto o1o X, =0.
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66.
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AATEBPA B’ AYKEIOY

Na AUoeTe TNV aviowon : f(log i) 2logy+1 > f(log99).
99) logy+1

1+X

Aivetal n ouvaptnon : f(x) = Inl—.

Na Bpeite 1o 1TEdiO OpICHOU TNG f .

Na e¢etdoete av n f €ival apTia f TEPITTA.
Na peAeTAoeTe TNV f WG TTPOG TN JovoToVvia.
Na atrodeigete 611 yia KABE « € A, 10XUE! :

a. 2azeAf
l+
b f( 2a )—2f(a)
1+ a?
. . 1 e—-3 ]
Oewpoupe  TOV  APIBUO p="f > + f o13 Kal TO  TTOAUWVUUO

P(x) = x* —3x® + aX + a + 14 T0 OTT0i0 €XEI TTAPAYOVTA TO X — o .
a. Na atrodeitete 611 0 apIBUSS p €ival akEpaiog.

b. Na amrodeigre 611 o = —6.

c. Na Auoete Tnv e€iowan : P(x) =0.

e-1
Av 1= f(mj, va AUoeTe TV e€iowon : 8* —12.4** -3.2"* 4+ 8=0.

Aivetal n ouvaptnon : f(x) = In(\/x2 + A - x), A >0 TnG OTTO0iaG N YPAPIKA TTAPAOTACH
QIEPXETAI ATTO TNV APX TWV AEOVWV.

Na atrodeigete 6T 4 =1.
Na Bpeite To TEdiO OpICHOU TNG f .

Na e€etaoete av n f eival dpTtia r TEQITTH.
T
f| oov—
EPX +OPX ( ) j

2 ( 47[)
f| cov —
5

Av 10 onpueio M(e, B) avnkel otn C,, va ammodeigete 0TI T0 onueio N(S,«) avikel

Na Auoete Tnv €iowon :

—X X

oTn ypagiki mapdaotacn TG g(x) = ¢ 2_e
i : : 6Inx+« ] ] ]
Aivetar n ouvdptnon : f(X)=————, TG OToiag N YPAQIK TaPACTACN
In® x —In4/x

SIEPXETAI ATTO TO ONEIo M(ez,%j .

Na Bpeite To TEdio opiopol TG f .
Na atrodeigete 011 a = -5.

1
Na AUoete TNV €€iowon : f(X)=6— f(—j

N
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OEMATA THX TPAMNEZAZ INA TO 52 KEQAAAIO

5.1 EKOETIKH 2YNAPTHZzH

OEMA 20

OEMA 1 15393
270 TTAPAKATW OXAMa divovtal Ol YyPaQIKEG TTAPACTACEIS Twv cuvapTioewy f(x) =2,
xe R kal 0o aAwv cuvapTtioewv g(X) kai h(x), xe R 1ToU TTpoékuyav atrd PETATOTTIOEIG

TN YPAQIKAG TTapacTacng tng f(x).
a) Na egnynoete Pe TI €iDOUG PETATOTTIOEIS TTPOEKUWAV O1 YPOPIKES TTAPACTACEIS TWV g(X)

kal h(x) a1ré TNV ypaikh mapaoctacn NG f(X). (Movadeg 8)
B) Na ypdweTe TOUG TUTTOUG TWV ouvapTAoewv g(X) kal h(x). (Movadeg 8)
Y) Na Bpeite Tnv TeETUNUEVN TOU onueiou A TNG YPAYIKNG TTapdoTtaong Tng f Tou otroiou n

TETAYMEVN gival 16. (Movadeg 9)

OEMA 2 18866
2T0 OXNMO QaiveTal N ypa@Ikh TTapdoTacn TnG ouvaptnong f(x) = 2%, xeR.

G
a) Na Auoete Tnv €€iowon 2* — 1 = 0. _ (Movédeg 10)
B)
i.  Me 1 Bonbeia TNG YPAPIKAG TTapAcTAONS TNG OuvAPTNONG f, va OXEDIAOETE TNV
YPaQIKA TTapdoTacn NG ouvaptnong g(x) = 2* — 1, xeR. (Movdadecg 10)
ii.  Na Bpeite Ta onueia ToPnNg TNG YPAPIKAG TTapAcTOONG TNG g ME TOUG AEOVEG
OUVTETAYMEVWV. (Movadeg 05)

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 241



AATEBPA B’ AYKEIOY
©EMA 3 20855

. . 1\*
Aivetal n ouvdptnon f(x) = (5) :
a) Na AUoeTe TNV €giowon G)x = % . (Movadeg 12)

2TO TTAPOKATW OXAUA QAIVETAI N YPOAPIKI) TTApACTACN TNG f KAl TNG €UBEiag :y = % .

\:

B) Na Bpeite To onueio TOURG TNG YPAPIKAG TTapAdcTaong TNG ouvapTnong f JE ThV €ubtia ¢.

(Movadeg 05)
Y) Na Bpeite yia TTOIEG TIUEG TOU x N YPAPIKA TTAPACTACH TNG ouvapTNOoNG f BpiokeTal KATW
aTTd TNV €UBEia €. (Movadeg 08)

m

OEMA 4 21451
AiveTtal n ypagikn TrapdoTtaon TG cuvaptnong f(x) =3* pye xeR.

; /

a) 270 iBI0 oUCTNUAO AgOVWV Va XOPAEETE TIC YPAPIKEG TTAPOACTACEIS TWV CUVAPTHOEWV
g(x) =3 +1 kal h(x)=3" -1, petatotidovtag KatdAAnAa Tn ypa@ikn mapdoTtacn Tng

ouvapTtnong f. (Movadeg 12)
B) Moia cival N acUuTITWTN €UBEia TNG YPAPIKAG TTAPACTAONG TNG CUVAPTNONG g Kal TTold
TNG YPOAQIKNG TTapdoTaong TG ouvapTtnong h; (Movadeg 13)
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OEMA 5

21993
a) Moia atrd T11g dUO KAPTTUAEG C; (OUvEXAG YPAMMN) Kal C, (OIOKEKOUMEVN YPaPUn) gival n
YPOAQIKA TTapdoTacn Tng ouvapTtnong f(x) = 2* kal moia g ouvdaptnong g(x) = 3*; Na

QITIOAOYAOETE TNV ATTAVTNOT] 0OG.

A 0 1
(Movadeg 12)

B) Moia atrd TIG dUO KAUTTUAEG C3 (OuveXAG YPAUMN) Kal Cy (SlOKEKOUMEVN YPAPUA) Eival N
YPOQIKA TTapAdcTacn TnG ouvdapTtnong ¢(x) = 4* kai 1roia TnG ouvdpTtnons w(x) = 47%; Na

QITIOAOYACETE TNV ATTAVTNONA 0OG.
C4

I
1
I
I
1
1
I

¥
!
T’
¥
I

1 2
(Movadeg 13)

-
-
______
T

OEMA 40

OEMA 6

15269
2T0 TTAPOKATW oxnua diveTal N ypaikr Tapdotacn yiag ouvaptnong f dItTAou TuTTOU.
1

0.5

25

a) Av gival yvwaoTo 0TI N ypa@Ikh TTapAdoTacn AVTIOTOIXEN O€ JIa aKPIBWS aTro TIG
TTOPAKATW OUVAPTAOEIG VA ETTIAECETE TTOIOG €ival O TUTTOG TG ouvaptnong f.
e*, x<0 e, x<0

B. f(x)=

e, x>0

A. f(x)={
e, x>0

Na aITioAoyAoETE TNV ATTAVTNOT 0AG.
www.pitetragono.gr
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B) Na Bpeite Tn povoTovia kal TNV PEYIOTN TIKA TNG. (Movadeg 5)
y) Na Bpeite, yia TI¢ dIGQOoPES TINEG TOU A, TO TTARBOG TWV KOIVWV ONUEIWY TNG YPAQIKNAG
TapdoTtaong C, ng f pe v euBeia y=a, aeR. (Movadeg 7)
0) Na aimioAoyAoeTe yiati To povadiKo KOIVO ONUEIo TNG YPaAPIKNG TTapacTtacng C, mng f pe
TNV TaPaBoAn y=x*>+1, xR eival To onueio (0, 1). (Movadeg 5)

OEMA 7 18693
Aivetal n ouvaptnon f ue f(x) = (ZT_)‘)X.
a) Na Bpebouv o1 TIHEG TOu TTpaAyuaTikoUu apiBuou A yia TG otroieg n f €ival €KBETIKN

ouvapTtnon. (Movadeg 5)
B) Na Troieg TINEG TOU A TTOU BPAKATE OTO TTPONYOUMPEVO £PWTNUA N OouvapTNON Eival
yvnoiwg ¢livouoa; (Movadeg 7)
y)NaA=0
I. Na oxedlidoeTe TN ypa@IKA TTapAdoTaon TG ouvapTnong f. (Movadeg 6)
ii. Na Auoete TV e€iowon f(x) + f(x + 1) = 6. (Movédeg 7)

OEMA 8 21444

Aivovtail ol ouvaptioelg f,g:R — R pe tutroug f(x)=4" kai g(x)=2" —%.

a) Na atrodeigeTe OTI 01 YPAPIKEG TTAPACTACEIS TWV CUVOPTACEWY f Kal g €Xouv akpiBwg
€va KOIVO ONuEIo A, TOU OTTOIOU VO BPEITE TIG CUVTETAYUEVEG. (Movadeg 9)
B) Na atrodeigete 611 N ypagiki TTapdoTaon NG ocuvaptnong f Ppioketal Tavw atmo TN
YPOQIKA TTapdoTaon NG g, ME €aipeon To onueio A . (Movadeg 9)
y) Na TrapacTtrioete ypa@ikda TIG ouvapTtrioelg f kal g oTo idlo ouoTnua atdvwy.

(Movadeg 7)

OEMA 9 21471

Aivetal n ouvdptnon f(X)=«a 2"+ yia kaBe xeR kal a,BeR. H ypagiki TTapdcTaon
NG ouvdptnong f SiépxeTal atmo Ta onpeia A(1,3) kar B(2,13).

a) Na Bpeite TOUg TTPAYUATIKOUG apIBUoUG a Kal . (Movédeg 7)
Av o =5 ka1 f=-7,

B) Na Bpeite T0 KOIVO onuEio TNG YPaPIKAG TTapdoTaong NG ouvdptnong f ue Tov agova

y'y. (Movéadeg 4)
y) Na atmodeitete 611 n ouvdpTtnon f €ival yvnoiwg augouoca oto R . (Movadeg 7)
0) Na Auoete Tnv aviowon f(x)>4"-3. (Movéadeg 7)

OEMA 10 21448

Otav évag acBevrig TTaipvel pia d0an €vog Qapudkou Tn xpovikh oTiyu t=0, 161€ 0
OpPYyavIoUOG Tou To PeTaBOoAilel €101 WOTE N TTOoOTNTA Tou f (t) (0€ MQ) va PEIWVETAI JETA
amod t nuépeg aUPPwva pe Tn ouvdptnon @ f(t)=q,-a', t=>0, 6TTou oI apiBuoi «, g, €ival
KAaTtAAANAEC BETIKEG OTABEPEG.

a) Na egnynoere 1 TTapioTavel n oTaBepd @, OTO TTAQIOIO TOU TIPORARUATOG Kal va

aITioAoynoeTe yiaTi Ioxvel 0 < a <1. (Movadeg 6)
B) YmoBétoupe Twpa 6T pia nuEpa PETA TN AQWN Tou @apudkou, n TTooOTNTA TOU OTOV
OPYQVIOPO TOU aoBevoUg £XEl UTTODITTAOCIACTEI.

i. Na atmmodeitete 611 o =% . (Movadeg 5)
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ii. Na peTa@épeTe 0TV KOAAO 0AG KAl VO CUPTTANPWOETE TOV TTAPOKATW TTIVOKA TIMWV
NG ouvaptnong f, ekppadovrag 1ig TIEG f (t) WG ouvapTNON TNG APXIKAG TIMAG d, -

(Movadeg 4)

t] o] 1[2|3[4|5(6
PO [ d | %

y) YToBétoupe Twpa o1 o =5 Kal OTI ) TTOoOTNTA TOU QOPPAKOU TTOU TTAPOMEVEI OTOV

opyaviouo ato TéAog NS 4" nuépag sivail 25 mg.

i. Na uttoAoyioeTe TNV TTO000TNTA TNG BOONG TTOU TTAPE O A0BEVAG. (Movadeg 5)
ii. Na oxedIdoeTe TN YPOQIKA TTAPACTACN TNG ouvaptnong f oto didoTnua [0,6].
(Movadeg 5)

OEMA 11 21854
‘Eva doxeio TepIEXEl uypO TO OTTOIO €§ATMIETAl. 2TO TTAPAKATW OIAypapua @aiveTal n
TTOoOOTNTA Q, O€ AiTPA, TOU UYPOU TTOU £XEI ATTOMEIVEI OTO DOXEIO JETA ATTO t NUEPEG.
8
7

6

5

2 -1 0 1.2 3 4 5 8 7 8 9
t nuépeg

H 1Too6TNTa TOU UYPOU OTO BOXEIO JEIWVETAI EKOETIKA KOl JETA aTTO t NUEPES diveTal atmd TN
t

oxéon Q(t) = Qy2 ¢, ¢ € R, 6TTOU Q, N APXIKH TTOGOTNTA TOU UYPOU.
a) Mg Baon 1o didypappa:
i. VO OUUTTANPWOETE TOV TTAPOKATW TTIVAKA:

Xpbévog t o€ NUEPES 0 2 4 6
Moodétnta Q(t) TOU uypoUu Ot
AiTpa.
(Movadeg 5)
ii.  va Bpeite TNV apxikr ToooTNTA Q) TOU UYPOU, (Movadeg 3)
iii.  va Bpeite TO XpOVO TTOU XPEIACETAI VIO VO ECATHIOTE N YICH TTOOOTNTA TOU UYPOU TTOU
UTTAPXE TN XPOVIKN OTIyun t = 0 0TO doXEiO. (Movadeg 5)
B) Av Q, = 8 kai Q(2) = 4, va OeifeTe OTI ¢ = 2. (Movadeg 7)
t

Y) Av Q(t) = 8- 272, va d¢iteTe OTI XpelAleTal va TTEPACOUV OUO NUEPES yIa va EEATUIOTEI N
Mior} TTooéTNTa Q(t) TOU UYPOU TTOU UTTAPXEI OTO OOXEIO OTTOINOATTOTE XPOVIKA OTIYMN t.
(Movadeg 5)
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5.2 AOrAPIOMOI

OEMA 20

OEMA 12 15687

Aivetal n mapdaotaon A =log, 3 +log, a—log, B, 61Tou a, B BTIKOi APIBUOI.

o) Na amodeicete 611 A =log, BFG (Movadeg 13)

B) Av yia Toug apiBuoug a, B 1oxuel 3a =16, va Bpeite TNV TIUA TNG TTapdoTaong A.
(Movadeg 12)

OEMA 13 15816
Aivovtai o1 apiBpoi a=In2, B=In4, y=In8.

a) Na ammodeitete 0TI 2B =a+Y. (Movadeg 12)
B) Na amodeigete 611 B+Yy =5a. (Movadeg 13)

OEMA 14 15817
AivovTai o1 apiBpoi a=In2 ka1 B =In3.

a) Na airiohoyroete yiati 0 <a<f. (Movadeg 12)
B) Na atmrodeitete 6T B—0a<1. (Movadeg 13)
Aivetal e = 2.71.

OEMA 15 19903

Av a =1og100 + log5 + log2 —log 1, TOTE:

a) Na deitete 61 a = 3. (Movadeg 10)
B) Na Auoete Tnv €€iowon 9 - 2* =4 - a*. (Movadeg 15)

OEMA 16 20663
Aivetai To ToAUWvVUpO P(x)=(log,8)-x* +(4Iog2 \/5)-x2 —(4log,1)-x+1990.

a) Na atrodeigete OT11 log, 8 +2log, x/f—log2 1=4. (Movadeg 15)
B) Na utrohoyioeTe To uttdAoiTro TnG diaipeang P(x):(x—2). (Movadeg 10)

OEMA 17 20710
AivovTai o1 apiBpoi a =1og20 kai B =10g50. Na armodeigeTe OTI

a) f+a=3. (Movédeg 7)
B) In(B+a)>1. (Movédeg 6)
y) 107 -10* =10- (B +a) . (Movadeg 12)

Aivetal 611 e =2,71.

OEMA 18 21858
Aivetal n mapdotacn A =2log5+2log2.

a) Na atrodeitete 611 A=2. (Movadeg 12)
B) Na BpeBei n Tiur Tou A yia Tnv oTroia 1oxUel 0TI &' = A . (Movadeg 6)
y) MNa tnv TP Tou A TTou BpAKaTe aTo £pwTnUa B), va atrodeifete 611 INA <0.

(Movadeg 7)

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 246



AATEBPA B’ AYKEIOY
OEMA 3o

OEMA 19 15392
2T0 TTAPAKATW OXAMa divovTal o1 ypa@IKEG TTapacTAoEelS Twy ouvapTthoewy f(x) =2 Kkai

g(x) =5, xelR. Mia guBsgia TTapAdAAnAn TTPOg Tov Gfova X'X TEUVEl Tov Gfova yy oTo

1
onueio H| 0,= |.
nuio H(0.2

a) Na Bpeite TIG CUVTETAYUEVES TwV onpeiwv A Kal B. (Movadeg 8)
B) Na Bpeite TNV TETPNUEVN TOU ONuEiou Z. (Movadeg 10)
Y) Av eival Xg,Xs Ol TETUNUEVEG Twv onueiwv B,Z avriotoixa, va atrodeigeTe Ol
Xg —Xs =109 20. (Movadeg 7)
A
F@ -
H B
= -
©EMA 40
OEMA 20 15021
2
Aivetal n ouvaptnon f(x) = X +1.
a) Na Bpeite TO TTEdIO OPICUOU TNG. (Movadeg 5)
B) Na atrodeigeTe OTI N YPAQIKN TNG TTAPACTACN £XEI KEVTPO OUMMETPiag To O(0,0) .
(Movadeg 6)
y) Na utrohoyioete Tnv TTapdoTtacn f(In2)+ f(In%) . (Movadeg 7)

0) Na amodeiere om T (nub)+ f (nu(r+0))=0, yia kGBe 6 € R pe nud 0. (Movéadeg 7)

OEMA 21 15251
AiveTal To TTOAUWVUPO P(X) = 2x% —9x® + (a—2)x — 6 TO 0TT0i0 éXEI TTAPAYyOvVTa TO X —1.

a) Na Bpeite Tov apiBuo a. (Movdédeg 6)
B) Naa=15

i) va kavete TN Odiaipeon P(X): (x2 —3X + 2) Kal va YPAWETE TNV TAUTOTNTA TNG

EUKAEIdEIaG diaipeong. (Movadeg 6)

i) av P(x) = (x2 —3X+ 2) (2x —3) va AUoete TNV aviowon P(x) < 0. (Movadeg 7)

iii) va atrodeigete 611 P(In2) < 0. (Movadeg 6)
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OEMA 22 15474

AIVETaI N TTOAUWVUIKT ouvapTnon P(x) = e™x® + 4x2In/e + 2.

a) Na deigete 011 P(X) = ex® +2x* + 2. (Movadeg 5)
B) Na PBpeite TIC TETUNUEVEG TWV ONUEIWV TOPAG TNG YPOQIKAG TrapdoTacng TNng
TTOAUWVUUIKAG ouvapTnong P(X) Ye Tnv eubcia €:y =ex+4. (Movadeg 8)
Y) Na Bpeite Ta dlaoTAPATA X TTOU N YPAQIKH TTAPACTACN TNG TTOAUWVUUIKAG OUvApPTNONG
P(x) eival TTdvw a1rd TnVv €ubcia €1y =ex+4. (Movadeg 8)
8) Na Bpeite T0 TPOGONUO TNG TTapacTaong: P(e) —e® — 4. (Movadeg 4)

OEMA 23 15822
Aivetal To ToAuWvVUPo P(X) = ax® +Bx* +x pe a,BeZ Kal a =0, To oToio £Xel 3 aKEPAIEG
PiCeg DIOPOPETIKEG ava dUo.

a) Na Bpeite TIC aképaieg piceg Tou P(X). (Movadeg 7)
B) Na amodeitete 611 a=-1 ka1 f=0. (Movadeg 6)
Y) Me a=-1«ka1 =0,
i) va AUoeTe TNV aviowon P(x)>0. (Movadeg 6)
i) va armodeigeTe OTI P(Iog \/1_0) >0. (Movddeg 6)

OEMA 24 15823

‘Eva mToAuwvugo P(X) SIaIpoUhEVO PE TO TTIOAUWVUMO 4x° —1 Sivel TmAiko 3x—2 Kal
uttéAoITTo 1.

a) Na Auoete Tnv e€iowon P(x) =1. (Movdédeg 10)
B) Na amodeitete 61 P(log5) = 1. (Movadeg 10)
Y) Na ammodeifete 61 n e€iowon P(x) =0 éxel pia TouhdyioTtov pifa oto didoTtnua (—1,0).
(Movadeg 5)
OEMA 25 18110
Q)
i. Na Adoete TV egiowon x(e* —1)=0 (Movédeg 03)
ii. No Bpebei yia TIg SIGPOPES TIUEG TOU x € R TO TIPOANKO ToU YIvouévou x(e* 1)
(Movadeg 06)
B) Aiverar n ouvapman f(x)=,/x(e* -1).
i. Na BpeBei To TEdio opiouoU TG ouvapTnong f. (Movéadeg 05)
i.  Na umoAoyioete Tig TIuéG f(0),f(In2) Kot f(—In2). (Movadeg 06)

iii. Na egetdoete av cival aAnBng N WYeudng o TTapaKATw 10XUPIOUOG: « N ouvapTnon
f(x)=yx(e*-1) eivar yvnoiwg povéTovn oTo TEdio opiouod  Tg». Na

OIKAIOAOYNOETE TNV ATTAVTNON COG. (Movéadeg 05)
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OEMA 26 18429
H povada pérpnong tng évraong Tou rfxou cival 1o éva Watt avd TeETpaywvIKO HETPO
(1W /m?). 10 avBpwTTIVO auTi, N €AAXIOTN £viaon Tou yivetal avrmIAnTTh sivalr 10~ 12 w/
m?. T10 va PETPAOOUPE TNV OTABUN TNG £VTAONG £VOC AXOU, XPNOIMOTIOIOUUE TNV KAIPOKa

Decibel (Db). To emitredo Tng 01d0uNng o€ Db divetal atrd Tn oxéon D = 10 - log (IL) OTTOU
I, N EAGXIOTN avTIANTTITA €vTaon Kai I n €viaon Tou fXou.
a) Na Bpeite 1o emiredo Twv Db TTOU TTApPAyEl Eva PaxnTIKO agPOOKAPOG, av yVwEICOUME

OTI N évTOON TOU NXOU Tou gival 100 w/m?2. (Movadeg 8)
B) Na artrodeitete 611 piIa avénon Tou eMITTEdOU OTABUNG OTTOIOUBATIOTE fiXou Katd 20 Db
avTioTolxei o€ fxo Evraong 100 opég peyaAuTepng. (Movadeg 10)

y) To Opio TTévou Tou avBpwTTivou auTiou AOyw évraong fixou eivar 120 Db. H ékBeon o€
nxoug Tavw atrd 120 Db ptropei va odnyrnoel o TTpoBAfuaTa akong r kwewaon. lMNMoia ivai
N avTtioToixXn évraon AXou OTo OpIo TOU TTOVOU Yia Tov AvBpwTTO; (Movadeg 7)

OEMA 27 18863
AivovTal ol cuvapTACEIG:

o(x) =+x, uex =0, f(x) =vVx —1, yex > 1 ka1 g(x) =XT+1, uEx € R.

a) Na Bpeite Ta KOIVA ONUEIQ TWV YPAPIKWY TTOPACTACEWY TWV CUVAPTACEWY f Kal g.
(Movadeg 08)

B) 210 TTAPAKATW oXAMUA BIVETAI N YPAPIKK TTAPACTACNH TG CUVAPTNONG ¢.

¥

.q::r

e

-1

i.  Me ™ Bonbeia TG ypaPIKAG TTAPACTACONG TNG OUvAPTNONG @, VO OXEOIAOETE TNV

YPOQIKN TTapdoTaon TG ouvapTnong f. (Movdédeg 02)
il. 27O idI0 OUCTNUA OUVTETAYMEVWY, VO OXEOIAOETE KAl TNV YPAPIKH TTAPACTAON TNG
ouvapTnong g. (Movéadeg 04)

Y) Me 1n BonBeia Tou oxAuaTog i gE OoTToIoVOATTOTE GAAO TPOTTO, Va BPEiTeE TO dIACTNUA OTO
OTT0i0 N YPaQIKN TTapdoTacn TnG f BpiokeTal TTvw atrd TNV ypa@ikr TapdoTtacn TnG g.
(Movadeg 06)

5) Na amodeiceTe 611 VInlo — 1 > 222 (Movédeg 05)

3 .
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5.3 AOr'APIOMIKH ZYNAPTHZH

OEMA 20

OEMA 28 15267

Aivetal n e€iowon log(x* +1)=1+log3—logb.

a) Na atodeigete 611 N e€iowaon ypdeeTal log(x® +1) =log5 . (Movadeg 12)
B) Na AuoeTe Tnv e€iowon,. (Movadeg 13)

OEMA 29 15675

Aivetal n ouvdptnon f(x)=In(e*-1).

a) Na Bpeite 10 TTEdiIO OpICUOU TNG f . (Movadeg 10)
B) Na AUoeTe Tnv egiocwon f(x)=0. (Movédeg 15)

OEMA 30 15676
Aivetal n ouvaptnon f(x)=In(e*-1).

a) Na Bpeite T0 TTEdIO OPICKOU TNG f . (Movadeg 7)
B) Na Bpeite Ta onueia TOUAG TNG YPAPIKAG TTapdaTaong Tng f ue Tov agova xx' .
(Movadeg 8)

v) Na Bpeite yia TToIEG TIMEC TOU X N ypa@IKh TTapdoTacn NG f eival kdtw ammd tov xx' .
(Movadeg 10)

OEMA 31 15808
Aivetal n ouvaptnon f(x)=In(x+2).

a) Na Bpeite 10 TEdiO OpICPOU TNG T . (Movadeg 7)
B) Na Bpeite To onueio TOPAG TNG YPAPIKAG TTapdoTacong TG f e Tov dfova x'X.
(Movadeg 8)

y) 270 TTapakdtw oxnua Sivetal n ypagik mapdoTacn TG ouvaptnong g(x) =Inx.

Na peta@épete oTnV KOAO OOG TO OXNUO KOl VO XOPAELETE TN ypaAQIKA TTapdoTacn Tng
f(x) =In(x+2) perarotmmifovrag KatGAANAa tnv ypagikr mapdotacn 1nG g .
(Movadeg 10)

©EMA 32 17318
Aivetal n ouvaptnon f(x) = In (x? — 2x + 3), ye x € R.

a) Na Bpeite 10 f(3). (Movadeg 5)
B) Na &¢itete OT1 In3 + 3In2 — f(3) = [n4. (Movadeg 7)
y) Na Auoete Tnv e€iowan f(x) = In4. (Movadec 13)
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OEMA 33 19908

Aivetal n ouvaptnon f(x) = In 1;—x
a) Na Bpeite 10 TEdIO OPICPOU TNG f. (Movadeg 13)
B) Na AUoeTte TnVv egiowon f(x) = 0. (Movédeg 12)

OEMA 34 20635
Aivetal n ouvapTtnon f(x) =In(x+1).

a) Na Bpeite TO TTEdIO OPICUOU TNG. (Movadeg 7)
B) Na ggetdoete av n ypaikr NG mapdoTtacn diEpxeTal atmo 1o onueio O(0, 0).

(Movadeg 8)
y) Na Auoete Tnv e€iowon f(x)=2. (Movadeg 10)

OEMA 35 20725
Aivovtal ol ouvapTAoelg f(x) = logx kal g(x) = log (x + 2).

a) Na Bpeite Ta TEdia opIoPoU Twv cuvapTRoewy f Kai g. (Movadeg 10)
B) Na AUCETE TIG TTAPAKATW EEICWOEIC:
I f(x) = 2. (Movadeg 7)
ii. g(x) = 2f(x). (Movadeg 8)

OEMA 36 20729

Aivete n ouvaptnon f(x) = In (x — 1).

a) Na Bpeite T0 TTEdIO OPIOUOU TNG cuvAPTNONG f. (Movadeg 6)
B) Na Bpeite Ta onueia TOuAS TS YPOYIKNS TTapdoTaong Thg ouvdptnong f pe Tov agova
X'X. (Movadeg 9)
Y) 270 opBokavoviké ouoTnua agovwy va oXeDIAOETE TN YPOQIKA TrapdoTacn Tng
ouvaptnong f. (Movadeg 10)

OEMA 37 20730

Aivetal n ouvdptnon f(x) = In(1 — x).

a) Na Bpeite T0 TTEdiIO OPICUOU TNG cuvApTnong f . (Movadeg 12)
B) Na Aubei n e€iowon In(1 —x) = In (x2 + 1). (Movadeg 13)

OEMA 38 20853
Aivetal n ouvdptnon f(x) = In(x — 1) kai n ypa@ikA TapdoTacn TG ouvapTnong

gx)=Inx, x > 0.
EEEC cuuE

¥

a) Na Bpeite T0 TTEdIO OPICUOU TNG CUVAPTNONG f. (Movadeg 05)
B) Mg mn BonBeia TNG YPAYIKNG TTApACTAONG TNG CUVAPTNONG g, VA OXEOIAOETE TNV YPAPIKI)
TTapdoTaon NG ouvdapTnong f. (Movadeg 08)
y) Na Bpeite T0 didoTnua, 0TO OTT0I0 N YPAPIKA TTapdoTacn TG ouvapTnong f PpiokeTal
KAtw atrd Tov agova x ‘x. (Movadeg 12)
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OEMA 39 21449
Aivetal n ouvaptnon f(x) =In(x+1)
a) Na Bpeite 1O TTEdIO OPICPOU TNG cuvapTnong f . (Movadeg 8)
B) Na Bpeite Ta onueia TounRg (av UTTAPXOUV) TNG YPAPIKNG TTAPAcTAONG TNG CUVAPTNONG
f e Toug dgoveg X'X Kal y'y. (Movadeg 10)
y) Na TTapaoTAoeTe ypa@ikd Tn ouvaptnon f petatomifoviag KAtGAANAa Tn ypagIkni
TTapdoTaon NG y =Inx. (Movadeg 7)

OEMA 40 21450
Aivovtail o1 ouvaptioeig f(x)=In(x*+4) kai g(x)=Inx+In4.

a) Na Bpeite Ta TEdia opIohOU TwV cuvapTRoewy f Kal g . (Movadeg 12)
B) Na Auoete Tnv e€iowon f(x)=g(x). (Movadeg 13)
OEMA 41 21472

a) Na Avoete v e€iowon: In(x+1)=In(2x). (Movadeg 13)
B) Na Auoete Tnv aviowon: In(x+1) > In(2x). (Movadeg 12)

OEMA 42 21473
a) Na Bpeite TIG TIMEG TOU TTPAyUATIKOU apIBUOU X yia TIG OTToieg opileTal N TTapdoTaon
A=Inx+In(x+6). (Movadeg 10)

B) Na AUoete TV egiowon : Inx+In(x+6)=In7. (Movadeg 15)

OEMA 40

OEMA 43 15015
Aivetal 10 TTOAUWVUPO P(X)=Xx"—Xx* —2X.

a) Na AUoete TV e€iowon P(x)=0. (Movadeg 7)
B) Na Auoete Tnv e€iowon In*x—Inx-2Inx=0. (Movadeg 8)
y) Na AUoete Tnv aviowon In®x—In*x-2Inx>0. (Movadeg 10)

OEMA 44 15093
Aivetal n ouvaptnon f(x) = log(10* — 1).
a) Na atmodeigete 61 TO TTEdIO OPICUOU TNG CUVAPTNONG Eival To didaTnua (0, +).

(Movadeg 5)
B) Na Bpeite To diGoTNUA OTO OTIOIO N YPAYPIKI TTAPACTOCN TNG ouvdpTnong f BpiokeTal
Tadvw atro Tov dfova x 'x. (Movadeg 7)
y) Na amodeitete 61 f(x) + x = log(10%* — 10%), x > 0. (Movadeg 7)
0) Na Bpeite TIG cuvTETAYUEVEG TOU POVADIKOU KOIVOU OnuEiou TG YPAPIKNG TTapAoTaong
NG f KA1 NG eubeiog y = — x. (Movéadeg 6)
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OEMA 45 15678
AiveTtal To TTOAUWVUPO P(X) = —x° —4x* —X+6..
a) Na Auoete Tnv aviowon P(x) <0. (Movadeg 10)
B) A6 Ta TTapaKkATw OXNUATA, Eva JOVO UTTOPEI VO QVTIOTOIXEI OTNV YPAQIKN) TTapAdoTacn
TNG TTOAUWVUMIKNAGS ouvdpTtnong P(x). Na Bpeite TToio aimioAoywvTtag Tnv ammdvinon oag.

(Movadeg 7)

v) Na atrodeitete 611 n €€icwaon P(x) =Inx €xel povadikr Abon tnv x=1. (Movadeg 8)

5

= N W b
= N w B O

/\

i8-8 4567 8P B 7 B H 4 43

-8 -8
2xnpa 1 2xnNua 2
9 9
8 8
7 7
6
5 5
4 4
3 3
2 2
1 1
9 -8 -7 -6 -5 -4 - 2 10 2 3 4 5 6 9 8 7 6 5 4 -3 2 10 1.2 3 4 9o
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OEMA 46 15679
. . e -1
Aivetar n rapaotaon A =In| — 3|
o -1
a) Na AUoete TnVv aviowon 3 >0. (Movadeg 8)
CO_
B) Na Bpeite yia TT0IEC TIUEG TOU X OpieTal n TTapdoTaon A. (Movadeg 8)
y) Na Auoete Tnv e¢iowon A =-In3. (Movadeg 9)
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AATEBPA B° AYKEIOY
OEMA 47 15688

Aivetal n ouvaptnon f(x)=In(e* —1).
a) Na Bpeite To TTEdiIO OPICUOU TNG A KAl TO ONUEIO TOPNAG TNG YPAPIKAG TNG TTAPACTACNG ME

TOV Agova x'x . (Movadeg 9)
B) Na Auoete Tnv e€iowon f(x)=x—1. (Movadeg 8)
y) Na amodeicete 611 av a>0, 1616 N ypa@ikr TTapdoTtacn TnG f dev €xel Kova onueia pe
TNV €UBEia y=x+a. (Movadeg 8)

©OEMA 48 15690
Aivetal n ouvdptnon f(x)= %Inxz, x#0.

a) Na atrodeit¢ete 6T N YPAPIKA TG TTAPACTACN €ival CUPUETPIKA WG TTPOG ToV dfova vy'y .

(Movadeg 5)
B) Na atrodeigeTe 0TI yia KABE x > 010xUEl f(x)=Inx . (Movadeg 6)
Y) Na oxedidoete Tn ypa@ikA rapdaotaon g f(x) =%Inx2, x#0. (Movédeg 7)

0) Na Bpeite yia TTOIEC TIMEG TOU X N YPAQIKN TNG TTapdoTtaon gival KATw atmd Tnv €ubeia
y=2. (Movédeg 7)

OEMA 49 15694
21NV ACTpovoia, ol aoTEPES TagivououvTal avaloya Pe TNV AapTTpdTnTa Toug Ye Bdon Tnv

oxéonm — M =5-log (1%) (I) 61Tou d n amréoTacn ToU ACTEPA ATTO TOV TTAPATNPENTH, M
gival To QaIvOuevo PEYEBOG Toug (To TTOCO AaPTTPOI QaivovTtal) Kal M To aTTOAUTO PEYEBOG
TOoug. To atmmoAuTo péyeBOG opileTal va gival TO Qaivouevo pEyebog oe ammooTaon 10 parsec
atrdé Tov TTapaTtneEnTr], 6mou 1 parsec eival n povada PETPNONG TNG atrdoTaong d Kal
icoUTal hE 3,26 £Tn WTOC = 30,9 - 1012Km.

a) MNa TToIEg TINES TNG atréoTaoNG d TO QAIVOUEVO PEYEBOGC evOC aoTépa gival PIKPOTEPO
at1ré 1O atmOAUTO PEYEDDOGS TOU; (Movadeg 7)
B) 'Evag aoTtépag €xel paivouevo uEyeboc m = 1,157 kai Bpioketalr oe atmréotaon d = 100
parsec atré évav Trapatnentr). MNoio gival To atréAuTo u€yeBog auTou Tou aoTEPQ;

(Movadeg 6)
y) Na emAUoeTe TV oxéon (1) wg TTpog d. (Movadeg 7)
0) O aoTtépag Betelgeuse éxel paivopevo uéyebog 0,46 kal atroAuTo pEyebog — 5,14. Mola
€ival N aTTOCTACH TOU aTTé Tov TrapaTnenTy; Aivetar 6T “3/1053 = 131. (Movédeg 5)
OEMA 50 16001
AivovTal oI GUVOPTATEIC f(x)=~/xInx Kal g(x)=+/nx . |
a) Na Bpeite Ta edia opiopou Toug.  (Movadeg 4)
B) Na aitioAoynoeTe yiaTi N ypa@ikr Tapdotaon Tng
f eival a11d TN YPOQIKN TTAPACTACH TNG g KAl TTAVW. 1
(Movadeg 5)
270 OITTAQVO OXNua dIVETAI N YPAPIKA TTApAoTaon 0
g f. 0 0o 1 3 3
y) i. Na Bpeite Tn povotovia Tng. (Movddeg 4)
ii. Na ouykpivete TOug apiBuoug f(gj Kal f@j -1
(Movadeg 5)
0) Na oxedidoeTe Tnv eubeia y=1—x Kal va Bpeite ypagikd tn Auon TnG e¢iocwong f(x)=1—x.
(Movadeg 7)
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AATEBPA B’ AYKEIOY
OEMA 51 18235
270 TTAPAKATW OXNUa diveTal N ypagikn Tapdactaon C, Tng ouvaptnong f(x)=[e* —1|,xeR.
a) Na ypayete Tov TUTTO TNG XWPIG TO CUPBOAO TNG atrdAUTNG TIUAG KAl va TTEPIYPAYETE
TTWG AUTH UTTOPEI VO TTPOKUWEI OTTO TN YVWOTH YPAPIKA TTapdcTaon TG g(x)=e*, xeR.
(Movadeg 7)

4_

B) Me 1n PBoriBeia TNG ypa@ikng TrapdoTtaong, | PE OTToIOVONRTTOTE AANO TPOTTO, va
OUMTTEPAVETE TN PovoTovia Kal TNV eAGxIoTn TiuR TnG f . (Movadeg 6)

y) Na Auoete Tnv egiowon f(x)= % (Movadeg 5)

0) Na Bpeite, yia TIG dIAPOPES TIUEG TOU d, TO TTARBOG TWV KOIVWV CNPEIWY TNG YPAPIKAG
NG TTapdoTaong C, Je TNV euBeia y=a . (Movadeg 7)

OEMA 52 18865
Aivetal n ouvdaptnon f(x) = In|x|.
a) Na Bpeite 10 TTEdIO OPICPOU TNG f. (Movadeg 3)
B) Na 1TpocdlopiceTe TO €iDOG TNG CUMMETPIAG TNG YPAPIKAG TTAPACTAONG TNG f.
(Movadeg 6)

Y) Na kdvete Tn ypa@Iikn TTapdoTaon TG ouvapTnong f. (Movadeg 6)
0) Na atrodeigete 611 n ouvapTtnon E(x) = %(x —1lInx, ye x € (0,1) U (1, +=) ptmopei va
TTePIypawel To euRaddv Tou Tpiywvou ABT, 61ou A(1,0), B(x,0) kai I'(x,lnx).

(Movadeg 10)

OEMA 53 20669
a) Aivetai n ouvapton f(x)=+x*+1-x e medio opiopol 10 R.

iii. No aTmodeigete 611 Vx> +1—x>0, yIa KGBe x €(—x,0). (Movadeg 03)
iv. Na Bpeite Ta diacThpaTa oTa OTToIa N YPOQYIKA TTApAaTaon TNG f PpiokeTal TTAvw
atrd Tov agova x'x . (Movdédeg 09)

B) Aivetal n ouvapTnon g(x)zln(x/x2 +1 +x) , e TTedio opiopoU 10 R .

i. No amodeigete 611 g(—x)+9g(x)=0, yia KGBe xR . (Movadeg 09)
i. Na atrodeigeTe 0TI N yPAPIKA TTAPACTACH TNG OUVAPTNONG g £XEI KEVIPO CUPUETPIOG
TNV apxn Twv agovwy O. (Movadeg 04)
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AAFEBPA B’ AYKEIOY
OEMA 54 20857
Aivetal To TTOAUWVUMO P(x) = x3 —ax?+ 7x — B, a,B eR.
Av 10 TTOAUWVUPO £xel TTapdyovTa To x — 3 Kal To uttéAoITmo Tng diaipeong P(x): (x + 1)
gival v = —16, TOTE:

a) Na uttoAoyioBouv ol TINEG TwV «a, . (Movadeg 06)
Aveivala =5, =3,

B) va AuBgi n egiowon P(x) = 0. (Movédeg 07)
y) va AubBei n avicwon P(x) < 0. (Movddec 06)
0) Av P(Ink) < 0, T61€ VO BpeBoUV oI TINEG TOU TTPAYUATIKOU apiBuou k. (Movadeg 06)

OEMAS5 21445

Aivetal n ouvépTnon f(x) =log 41

2" +5
a) Na Bpeite TO TTEdIO OPICPOU TNG cuvapTnong f . (Movadeg 7)
B) Na Auoete Tnv e€iowon f(x)=log3-log7. (Movadeg 9)
y) Na Auoete Tnv aviowon f(x) >log3-log7. (Movadeg 9)

OEMA 56 21446
Aivetal n ouvapTnon f(x)=In(e* -2).

a) Na Bpeite T0 TTEdIO OPICPOU TNG cuvapTnong f . (Movadeg 7)
B) Na Auoete Tnv e€iowon f(x)+x=3In2. (Movadeg 9)
y) Na Auoete v aviowon f(x)+x>3In2. (Movadeg 9)

OEMA 57 21447
2€ £va TTEipaua epyacTtnpiou, o apIBuOS Twv BakTnpEiwy diveTal atrd Tov TUTTO

P(t) =200-e%,
OT110U t 0 XpPOVOG O€ WPES aTrd TNV apxn Tou TTEIpduaTog (t=0). Ze yia wpa o apiBudg Twv
Baktnpiwv nTav 328.
(Aivetan 611 In(1,64)= 0,5 ka1 IN10= 2,3)
a) Na Bpeite Tov apiBud Twv Baktnpiwyv étav Eekivnoe To Treipaua. (Movadeg 7)
B) Na atrodeigete 611 ¢ = % . (Movédeg 9)

y) Na Bpeite 10 Xpovikd OldoTnUa KATd TO OTI0I0 O apIBUOG Twv PakKTnpiwv Eivai
MEYAAUTEPOG aTTO TO BEKATTAGCIO KAl PIKPOTEPOG OTTO TO EKATOVTATIAACIO TNG APXIKAG TOU
TIMAG. (Movéadeg 9)

OEMA 58 21470
Mia TTo00TnTa Q padievepyou UAIKOU (o€ KIAG) BABeTal Kal Je TNV TTAPOSO Tou Xpodvou t (o€

€Tn), MEILVETAI AKOAOUBWVTOG TO VOUO TNG €KOETIKAG METABOAAGS Q(t) =Q, - . Mvwpifoupe
OTI META OTTO BUO XPOVIA £XEI ATTOUEIVEI TO % NG APXIKAG TTOCOTNTAG KAl HETA aTTO TEOOEPA

XPOvIa £xel atTopEivel 1 KING.

t
a) Na &¢igete om Q(t) =Q, (%j ) (Movédeg 10)
B) Na Bpeite TNV apxIkr ToooTnTa TToU BA@TNKE (YIa t=0). (Movadeg 6)

y) Na Bpeite geT@ atmd TTOoA Xpovia n TToodTnTa TToU Ba £XEI aTTouEivel Ba gival Sil KIAG.

(Movadeg 9)

ETTIMEAEIA : TTAAAIOAOIOY TTAYAOZ www.pitetragono.gr 256



AAFEBPA B’ AYKEIOY
OEMA 59 21474
2 éva avoixté doxeio uttdpxouv 10 Aitpa evog uypou. To uypd e€aTuifeTal €101 WOTE O
OYKOG TOU va pelwveTal Katd 15% ava efoopada.
a) Na Bpeite TNV TTO0OGTNTA TOU UYPOU TTOU UTTAPXElI 0TO doxeio ato TéAog TnNg 1™ kal aTo
1éA0g TNG 2" £Rdouadag. (Movadeg 8)
B) O 6ykog V TOU uypou petd atmd t eBdopdadeg divetal ammd Tn ouvaptnon V(t) =V, -a',
O1ToU V, Kal « oTaBepoi TrpaypaTikoi apiBuoi. Na Bpeite Toug apiBuoug V, kal o .

(Movadeg 8)

Y) Av 0 OyKOG TOU uypouU PETA aTTd t eBSouadeg divetal atrd Tn oxéon V (t) :10-(0,85)t, va
Bpeite TTOTE 0 OYKOG TOU UYpOoU TTOU UTTAPXElI OTO OOXEIO €ival JIKPOTEPOG ATTO TO WICO TNG
apXIKAg Tou TIPAG. (Aivetan 6Tz log(0,5)=—-0,3 kai log(0,85)=-0,07). (Movadeg 9)

OEMA 60 21674
Aivetai n ouvdpTtnon f(x)=logv10* 2.
a) Na atrodeit¢ete 611 TO TTEDIO OPICUOU TNG CUVAPTNONG f Eival TO A= (Iog2,+oo) .
(Movadeg 07)

B) Aivetan n ouvapTnon g(x):logqflg XeR.
i.  Na AuBgin egiowon ,/ 1: =+/10" -2 pe xe(log2,+oo). (Movadeg 09)

ii. Na Bpeite (av uTTGpYOUV) TA KOIVA ONPEIQ TWV YPOQPIKWY TTAPACTACEWY, TWV
OUVOPTAOEWVY f Kal g. (Movadeg 09)

OEMA 61 21680
Aivetal n ouvaptnon f(x)=(x—1)Inx, x>0 Kol n euBegia €:y=2x—-2.

a) Na atrodeigete o1 £(2) +f(4) :éf(S) . (Movadeg 8)
B) Na aitriloAhoynoeTe yiari n ypa@iki Trapdotaon C, g f eival amd Tov dgova x'x Kal TTavw.
(Movadeg 8)
y) Na Bpeite:
i. Ta koiva onueia TG C, PE TNV euBEia. (Movadeg 4)
ii. Mo Toieg TIHEG Tou X N C, gival KATw aTTd TNV €UBEia. (Movadeg 5)
OEMA 62 21950
. . e* -8
Aivetal n ouvaptnon f(x)=In——.
f ptnon (x) e” +4e*-12
3 —
a) Na amodeitete 0TI TO OUVOAO AUCEwv TNG aviowong 2(0— >0 ¢€ivar 1O
o +4w-12
(-6,2) U (2,+0). (Movdédeg 8)
B) Na atrodeigete 611 TO TTEdio OplopoU TNG f civar o R —{In 2} . (Movadeg 8)
v) Na Bpeite Ta KoIva onpeia TnG ypa@Ikng TTapdoTtaong Tng f kal Tou déova xx .
(Movadeg 9)
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