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BAXZIKH OEQPIA- ME®OAOAOITA

> MNwg ovopdadovrail Ta cUPBOAA + Kal —;

Ovoudadovtal TpéoNHa.

> Mwg Aéyetan évag apiBuog 6Tav éxel UTTPOoTa T0 GUMPBOAO + 1) —;

Ortav £xel pmpooTd 10 TPdonUo + Aéyetal BETIKOG.
Otav éxel pmpoatd 10 TTPAONUO — AEyETAl APVNTIKOG.

> To pndév givai BETIKOS | apvnTIKOG apIBHOG;

To undév dev £xel Tpoanuo. Ae Bewpeitarl oute BTIKOG, OUTE APVNTIKOG.

» [loiol apiBuoi Aéyovtal opdONHOI KOl TrOI01 ETEPOCNHOI;

Opoéonuor Aéyovral oI apiBuoi Tou £xouv To iB10 TTPOONHO. ZTNV aVTIBETN
TEPITITWON, 6tav dnAadr| dev £xouv T0 id10 TTPdONUO, AEyovTal ETEPOONHOL.

> [olol apiBuoi ovopdlovran aképaiol;

OAor o1 Quaikoi apiBuoi padi pe TOUG AVTIOTOIXOUG APVNTIKOUG apIBUoUg
ovopadovTtal akEPQIOl.

» Tolol apiBuoi ovopdlovTal pnroi;

195 OpIOHOS
OAor o1 yvwaToi pag apiBuoi, dnAadr:

— 0l QUOIKOi ap1Bpoi

- Ta KAGopata

- 01 dekadikoi apiBpoi

— KaBwg Kal 01 avTiaToIX0!l OPVNTIKOI apIOpOi.

2°5 0pIOOG
Pntoi €ival 6Aor o1 apiBuoi Tou ptopoUv va ypa@Touv WE Tn HOPOr
KAGoparog (BETIKOi Kal apvnTIKOi).
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» Tiekepadlel n ardAuTn TIPN £VOG pnTOU CPIBUOU a;
» Muwg oupPoAilerar;

Ekgppadel mv améaTaan tou apiBpol amd 1o 0 kar gupBoAileTan pe |al.

Mo avaAuTikd :
EkQpadlel Tnv amdoTacn Tou onueiou pe TeTunuEvn a amd v apxn O tou
agova.

Znueiwon :

— H amdAutn Tipn evdg BeTikou apiBuou givar o id10¢ 0 apIBuog.
— H amdAutn Tipn evdg apvnTikou apiBuou gival o avtifetog Tou.
— HaméAutn Tipry Tou Undevog gival 10 PndeEv.

> ToTe dUo apiBuoi AéyovTal avTiOeTol;

Ortav €xouv v id1a atréAuTn TIPA OAAG avTiBeTo TTpOONHO.

» Twg ouykpivoupe Evav pntod apiBud pe To undév;

— To undév cival pikpdTEPO aTTO KABE BETIKO ApIBO.
— To undév civai ueyaAutepo atéd Kabe apvntikd apiBuo.

> Mwg ouykpivoupe 800 pnToug ap1BpoUs PETALU TOUG;

[evikd, 10Ul OTI £XOUPE QVaPEPET KA YIA TOUS QUOIKOUG, dnAadn :

Oco 0dei6Tepa, mavw aoTov  afova, Ppioketar évag apiBudc 1600
MEYOAUTEPOG Eival.

E1dikdtepa yia Toug pnToug:
— Am6 dU0 BeTikoUg apiBuoU¢ peyOAUTEPOC €ival €KEIVOC TTOU EXEI TN

MeyaAUTEPN ATTOAUTN TIWN.
— A6 dU0 apvnTIKOUS OpIBUOUC HEYOAUTEPOC Eival EKEIVOC TTOU £XEI TN
MIKpOTEPN ATTOAUTN TIWA.
- Amd évav BeTikd Kal évav apvnTikd apiBud peyahitepog gival Tavia o
BeTIkdG.
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> Mwg TpocBiToupe Suo opdoNUOUS pNTOUG APIBHOUG;

MpooBéToupe TIC amdAUTES TIES TOUC Kal BAloupe GTO GBPOIoKA TO KOIVO
TOUG TTPOCNHO.

> Mwg TpooBiToupe duo eTeEPOONUOUG pNTOUS APIBKOUG;

A@aipoupe amd tn YeyaAutepn amdAutn TiuA TN HiIKedTEPN Kal 0T diagopd
Badoupe To TTPOGNO TOU OPIBUOU e T MEYAAUTEPN OTTOAUTN TIUA.

> Mwg apaipotpe 0o pnToug apiBuoug;

[MpoaBEéTOUlE OTO PEIWTED TOV AVTIBETO TOU AQPAIPETEOU.

a-p=a+(-p)

» Tloiog gival 0 Kavovag TnG atmaAoIPng TAPEVOECEWY O€ MIa apIBUNTIKN
TapacTACH HE PNTOUG OPIOHOUG;

— Ortav pia mapévlean €xel pmmpootd g Bemikd mpdonuo ( + ) TOTE
Byaloupe v TTapEvBean kail {ava-ypAgoupe OAOUG TOUG OPOUG TG HE Ta
id1a TTpoaNUa, dnAadn Xwpi¢ v aAatoue TitroTa.

— Orav pia mapévBeon €xel PTpooTa NG apvnTIKG TTPACNHo ( — ) TOTE
Byaloupe v apévBean kai {ava-ypagoupe GAOUG TOUG OPOUC TNG HE
avTiBeta mpdonpa.

» Muwg moAAatrAacid{oupe 500 opdONHOUSG pNTOUG APIBHOUG;
» Muwg moAAatrAacidloupe 600 ETEPOONHOUG pnTOUS APIOKOUG;

Opéonpol
MoAatAaaiadoupe Tic atrOAUTEC TIMEC Kal Baloupe BeTIKO TTpoOaNUO ( +).

Etepdonpol
MoAamrAaaiadoue TIC OTTOAUTEG TIES Kl BATOUME apvnTIKG TTPOCTWO ( - ).

Kavévag poofiuwyv ToAAatrAaciacuol
(+):(+) =+ +

(+)-(-)
(=)-(=)=+ (=)-(+)
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» Muwg diapoupe dU0 oudOoNUOUS pnTOUG aPIBHOUG;
» Muwg diaupolpe duo eTepodaNOUS pPnTOUS aPIBLOUG;

Opéonpol
AlaipoUpe TIG atrOAUTEC TINEC Kal Baoupe BeTIkG TTpoano ( +).

Etepdonpol
AlaipoUpe TIC atrOAUTEC TIMEC Kal BACOUNE apvnTIKO TTpOaNUO (- ).

Znueiwon : AnAadn, otn diaipean Twv pnTwv epapuoloupe Tov idIo Kavova
TTPOCHUWY TTOU £Qapuoloule Kal aTov TTOAATTAACIaaO.

Kavévag mpoofpwv diaipeong

+):(+ +

(+):(=)
(=):(+)

+ =
- - + -

(+):(+)
(=):(-)

» Muwg utroAoyifoupe éva YIVOPEVO TTOAAWY TTApAYOVTWYV;

MoAAatrAaciddoupe OAEG TIC OTTOAUTEG TIMES KA OTO YIVOUEVO BACOUE :

— OeTIK6 TPOANHO av T0 TTARBOG TWV APVNTIKWY TTAPAYOVTWY gival apTIo.
— ApvnTiké TpbéONMOo av 10 TTARBOC TOUC Eival TTEPITTO.

» T mpooéxoupe Otav pia duvaun éxel Bdon apvnmiké apiBpd; Ti
ouppaivel o€ KGBe EPITTTWON;

Mpoaéxoupe Tov KBETN, av gival ApTIOG ) TTEPITTOG.

- Av givar apriog utroloyiCoupe Tn dUvaun Kai oTo amotéAeoua BAloupe
BeTIk6 TpdOoNUO ( +).

- Av gival epitTdg utrohoyioupe TN dUvaN Kal 0TO aTTOTEAECHA BACOUNE
apvnTiké Tpoéonpo (- ).
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> TMoieg €ival o1 1816TNTEG TWV OUVANEWV PNTWV aAPIBUWY ME €KOETN
QUOIKO;

1. av-av=qVv*e [IvOPEVO duvAuewy pe Tnv idlo Baon.
af _ o,
2 PO i [TnAiko duvduewv pe v idio Baon.

3. (a-B)v=av-Bv [vopevo ag duvapn.
a ' aV
4. (EJ = B MnAiko o€ SOvapn.
5 (av)v=qvH Alvaun ag d0vapn.
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7.1 OsTkol KaL ApvnTikol
(Pntot apiOpot) -
H sv0sia Twv pnTwv -
TeTunuévn onuetov

1)
2)
3)
4)
9)

6)
7)
8)
9)
10)

11)
12)
13)
14)
15)

Tt ovopadovue mpoonua

Tt ovopaovue B<tiko apibuo

Tt ovopalovue apvntuko aptbuo

Tt mpoonuo Exst o apibuog O (undev)

ITowa n dwapopa avapeoa os vav aptBuo xwPIig TPOOHUO Kat UE
TOOONUO « + »

ITowot apiBuoi ovopadoviar opoonuoL

ITowot apiBuotl ovopadoviar eTEPOONUOL

Iowot apiBuol ovopadoviar aképaiot

ITowot apiBuotl ovopadoviar pnroi

Iowa oxgon éxouvv uetalu Toug ot PUOLKOL, Ol aKEPAlol Kat ot PrTol
ap1Buoi

Tt ovoualovue alova x’x

Tt ovoualouvue Bstiko nuiaiova

Tt ovoualovue apvntuko nuiaova

Tt ovoualetar tetunuUEV EVOG ONUELOU

Ma6@aivouus:

1) IIpdonpa Aéyoviat ta oupPoda « + » KAt « - » KAl Td YPAPOUHE TPV
arto toug aplOpoug eKTOG Artd 1o PUnNdeEv.
2)  OeukoOg aplOpog Asyetal o ap1O6g mou XL IIPOCTHO « + »
3) Apvnukog apBpog Agystat o aplBpog mou €Xel IPOCNHUO « - »
4)  To pndev dev eivatl oute BeTIKOG OUTE APVITIKOG
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5) Otav umpoota ard &vav aplBpo dev eéxoupe raveva Ipoonyo,
evvooupe ol eival Bstikog, dnAadn exel mpoonpo « + »
6) Onodonpot Acyoviatl ot apiBpoi ou €xouv 1o 1610 poono
7)  Etepoonpot Aéyovtat ot apiOpoi rtou £xouv H1aQopeTiKO MPOoHo
8) Axepatot apiBpoi eivatr ot @uowkoil padli pe TOUg AVIiOTOXOUG
aApVNTIKOUG
9) Pntoi apiBpoi eilvar autoi mou JPmopouv va  ypag@ouv o€
Pop@r) KAAoPatog Pe akEPAloug OpoUS Kat rapovopaotr) H1aqQopo
Tou Pndevog
10) Ot guowkoi apiBpoi mepiExovial 0ToUg aKEPAIOUG, KAl Ol AKEPALO
OTOUg P1TOUg
11) Agova XX ovopdaloupe  tov

nuadova Ox (6e§ia tou O) Kat tov v Prtol
avukeipevo tou OX’ (apiotepd TOoU 2
O) ].1Cl§i : Aképalol &
12) @®euxkog nuuagovag ovopadetat o 5 4,2
nuuagovag Ox : 3 3
13) Apvnukog nuuagovag ovopadetat o duaikol 2 —=
I]pld§OVClg OX, 357 KA KATT
14) Xe xdBe pnid apBpo avuorowxei

éva onpeio A evog dfova x'O x, o
PNTOS autog aplBpog ovopddetal TETPNHEVT] TOU onueiou A

Aupéveg aoKnoelg

1) Amno toug napakdie® aplBpoug, va Ppeite oot eivatr Betkol kat
0101 APVITIKOL:

_57 +47 = 07 > _3:7

Avon:
®ctikol €ivatl ot aptBpoi rmou £xouv MPOONHOo « + » 1) eV €XOUV MIPOOT 0.

] ' 1 ].
Omote eivat ot apBpoi:  +4 kat 5

Apvnukoi eivat ot apiBpoi mou €xouv IPOCNHO « - ».
Omnote eivat ot apiBpoi: -5, —% , 3,7
2) Na ek@paoete pe pnroug aplfpoug TG MAPAKATD EKPPACELG:

a. Auénon g Beppokpaociag kata 4° C
b. 'E¢oda 640 €
c. 45 m KA arno v erm@avela g Bddaccag

Avon:

a. +4° C b. -640 € c. 45 m

3) Ztwa napakdai® {euyn apOpwv, va Ppeite oot apiBpoi eivat
OHOOTN Ol KAl IT0101 ETEPOCTHOL:
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a. +7 —% b. -5 -3 c. 2 -5 -7
d. 0 -5 e. -12 +4 f. +7 8 +13
Auon:

Opoonpot: b. C. f.

Etepoonpot: a. e.

4)  Ta onpeia A kat B éxouv tetpnpéveg a kat B avriotowxa. Na Bpeite
Vv TETUNPEVY Tou pécou M tou tpnpatog AB, otav:
a. a=+4 ka1 p=+12
b. a=-5 ka1 =-13
Auon:
a. To prnkog tou turpatog AB eivat AB=0OB-0OA=12-4=8
Exoupe 8:2=4, onote AM=4. Eneidr] 1o onueio M PBpioketat otov
BeTtikO Nuuaova, n TETPNHPEVE TOU €XEL TIPOON IO « + ».
Eivat OM=0A+AM=4+4=8.
Apa 1o onpeio M éxetl tetunpévn +8
b. To pnkog tou tunpatog AB eivat AB=OB-0OA=13-5=8
Exoupe 8:2=4, onnote AM=4. Eneidr] 1o onueio M Ppioketat otov
apvnuko nuiadova, 1 TETPNHPEVE TOU €XEL TIPOCT O « - ».
Eivat OM=0OA+AM=5+4=9.
Apa 10 onpeio M exet tetpunpevn -9

Ep®TN0oclg KATAVONong

1) Na ouprnAnpwoete 1a MAPAKATO KEVA, WOTE VA IIPOKUYPOUV aAnbeig
POTAOCETG.
a. Ot pntoi apiBpoi rou Hev EXOUV MPOCNI0 AEYOVIAL ..uenveneennnnen.
b. Avo ap1Bpoi rou €xouv 1610 POCNI0 AEYOVIAL ..uevuennennnnen...
c. Aképatot aplOpoi eivat ot ...eeeeeennn... padi pe  toug
AVTiOTO1X0UG apVNTIKOUG
d. ®sukog nuiagovag ovopadetat o nUIASOVAG ........
2) Na xapaktnpioete 11§ MAPAKAT® IIPOTACEIS PE (X), av eival OROoTEG
1 (A), av etvat AavBaopeveg.
a. To pndev eivat apvnuikog ap1Bog
b. Evag pntog apiBpog didgopog tou pundevog eivatl 1 Oetkog 1
APVITIKOG
c. Ot etgpoonpotl apiBpoi €xouv 1o 1610 IpoOONI0
a. |b. |c.

3) Na xapakinpioste 11§ MTAPAKATO IPOTACElS He (X), av eival OROoTEG
1) (A), av eivatr Aavbaopeveg.

O ap1Buog S sivatl Betikodg

O1 ap1Bpoi 4 kat -7 eival etepoonpot

Ot apiBpoti +5, +7, 11 eival opoonpot

O1 ap1Bpoi -8, 0 eivatl opoonpot

‘OAot ot apiBpot: -2, -3, -5, 7, -11 eivatr apvnukot

oo T
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f. Zwov afova x’x évag Ostikog apiOpog Ppioxketatr 6e§ia evog
apvnTkou apifpou

g. Av n tetunpévn tou A eivatl 2 kat tou B eivat -2, n tetpnpevn
Tou péoou M eivar O.

a. |b.|c. |d. |e. |f |g.

Aoxknoeig

1) Ao toug nmapakdi® apiOpoug, va PBpeite molotl eivar Beukoi kat
ITO101 APVITIKOL:
-3, 4, +§, 0, —l, +3,7
5 2
2) Na ek@pdaoste pe pnroug aplfpoug TG IMAPAKATO EKPPACEG:
a. Audnon g rieong Kata 2 povadeg
b. 'Ecoda 40 €
c. 35 m nave ano v erm@avela mg Balacoag
3) XZtwa mnapakdat® {euyn apBpov, va Ppeite molot apiBpoi eivai
OPOOTO1 KAl IT0101 ETEPOCTHOL:

a. +5 —% b. +5 3 c. —-13 -5 -7

d. 0 20 e. -12 -4 f. 7 +8 +13
4) Ta onpeia A kat B éxouv tetpnpéveg a kat B avtiotoxa. Na Bpeite
Vv TETUNPEVY tou pécou M tou tpnpatog AB, otav:
c. a=+6 kat =+22
d. a=-5 ka1t B=-23

Copyright: Hriog Padog Kabnyntig Mobdnpotikdv. E-mails:raidosi@yahoo.gr
http://blogs.sch.qgr/iraidos/ iraidos@gmail.com
XeAida 10 amo 65



http://blogs.sch.gr/iraidos/

MAGHMATIKA I'YMNAZIOY A" TAEH

7.2 ATTOAUTY) TLUT) PTOV -
AvTiOeToL pnTol - ZVykplon
PNTWOV

1)
2)
3)
4)
9)
6)

7)

Tt ovopalovpue anoAutny tun evog pntou apibuouv

Tt ovoualovue avtibBetoug apBuoug

Me © woutar n anodvin tun evog Bstikou apibuouv

Me © woutar n anodvin turn evog apvntukov apiBpou

Me © woutar n arodvin tur tou unbevog

Avo onueia mou Spiokovtar o€ 101 amootaon amo thv apxn TV
alovwv O kat eivar ekatépwOev ¢ apxng O Tt TETUNUEVESG EXOUV

Ie¢ va ovykpivouue pnroug aptBpouvg

Ma®@aivouue:

1)  AmoAutn upr evog pntou apiBpou a ovopdaloupe v Artootaon)
TOU onueiou pe TeTuNUévn a aro v apxry O tou dafova rai
ouppoAiCetat pe |al.

2)  AvrtiBetot ovopdaldovtat ot apiOpoi mou €xouv v idta armoAurn
T, aldd eival etepoonpot

3) H amodAutn upr) evog Bstikou apiBpou eivatl o 1610¢ ap18pog.

4) H amoAutn tarn evog apvnuikou aptBpou ivatl o avtibetog tou.

5) H anoAutn tpr) tou pndevog eivatl to pndéev.

6) Auo onpueia mou Bpiokoviat oe ion anootacn Aaro IV ApXt] TV
aSovav kat eivatr exkatepwbev NG APXIN)G €XOUV  TETHUINHEVEG,
avtiBetoug ap1Opoug.

7) O peyadutepog aro duo pnroug aplOpoug eivatr ekeivog T1OU
Bpioketal 6eSlotepa arno tov aAdo rave otov adova.

8) To pndev eivat pikpotepo anod kabe Betko apOpo

9) To pndeév eival peyaAutepo arnod KABe apvnuiko aplOpo

10) O peyaldutepog ard duo BetikoUg ap1Bpoug ival eKeivog TTOU €XEl
TNV peyaAutepn) ArtOAUTy TUL).

11) O peyaAutepog aro dUo apvnukoug aplOpoug esival ekeivog mou
EXEL TNV PIKPOTEPT ATIOAUTH TIUL).
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Aupéveg aoknoelg

1) Na urmoAoyioete v arnoAutn T IOV PNIOV aplOpov:
2
a) -4 b) + g C) _2’ 3
Auon:
a) |-4/=4
b) ‘+ 2‘ = 2
5| 5

o [-23/=23

2)  Na Bpeite toug ap1OpoUg ToU €Xouv aroAutn tpn 3
Auon:
Eotw x o1 {ntoupevol apiBpoi tote:
x|=3
x=-31n1x=3

3) Na Bpeite UG TpEG TOU X, Otav |X| :%

4)  Na Bpeite g TG ToU X, Otav x| = —%

Avon:
Aev UTIAPXOUV TIHEG X TTIOU va ertaAnBevouv v e§ionor.

5) Na Bpeite toug avtiBetoug TV aplOp®Vv:

a -4 b) += c 23

6) Na ouykpivete toug apOpoug:
2 5

a) —-4..+2 b)) +—...— c -2,3..

S5 2

A" TAEH
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Ep®T0OElg KATAVONong
1) Na ouprnAnpwoete 1a MAPAKATH KEVA, WOTE VA IIPOKUYPOUV aAnbeig
IPOTACELG:

a.

d
e
f.
g

AmnoAutn tpn evog pntou apidpou a ovopdafoupe TtV ............
Tou onpeiou pe tetpnpévn a amno v apxrn O tou dova kat
oupPoAiletal pe .....

AvtiBetotl ovopdaloviat ot ap@poi mou exouv tv da ............
........ , AAAA €1VAL cvvenniennnnen.

H anoAutn tpr evog Bstikou aplBpou eivat 0 .eeeeeenenn....

ap1Opog.

. 10]=....
. Ava>0 rat <0, tote a...p

Av a <0, B<0 rat |(1|<|B| 10te a... B

Ol ap1Bpoi €éxouv Vv id1a anodAutn tpyy).

2) Na xapaktnpioste 11g MAPAKAT® IIPOTACELS PE (X), av eival OROoTEG
1) pe (A), av etvat AavBaopéveg.

a.

o

;o0

Ioxvet |a| > 0 ya orotodrmote pnto apbuo a
Av a>0, e |a/=a
Ava>0, B>0 xat |a|> B
Avo avtibetol pn pndevikoi apBpoi ivat etepoonpot

H anoAutn tpr) evog apvnuikou apiBpou ivatl o avtibetog tou
Avo onpeia pe  tetpnpéveg  avtiBetoug  apBpoug  eivat
OUPHETPIKA @G ITpog TtV apXn O tou dfova x’X.

a.|b. |c. |d. e |f

, T0tE B>a

3) Na ouprAnpwoete ta MAPAKATO KeEVA, WOTE vd IIPOKUYPOUV aAnbeig

TPOTACETG.
. +§‘: d) ~(=7)...7
2
X _(+5)=... D ~(+7) -7
h -5...0
g ~(-11)= )
i 7). 2 Y AR
1 7..—8
k) -5|...[-11 Y
m) 7). 3 8..-10
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Aoxknosig

1.  Na Bpeite 11g anoAuteg Tipég TV MAPAKAT® AplOpwv:
i 2 ii. -3 iii. 2,3 iv. -% v. -0,7

2. Na Bpeite toug avtiBetoug tov nmapakda® aplOpwv:
i. 2 ii. -3 ii. 2,3 iv. —% v. -0,7

3. Na dwatdete 6Aoug ToUg TAPAKATO aplOPoUg Seklvmvag amnod to
HIKPOTEPO KAl KATAATYOVTAG OTO PEYAAUTEPO:
. 1
i. 2 ii. -3 iii. 2,3 1v. 5 v. -0,7

4.  Na ouykpivete Toug ap1Bpoug oe KAOe (euydpt KAl va ONPEIDOETE
avdapeoa toug to KataAAnAo oupfolo avicotntag (<,>):

@ 9 .. -7 @ -7 .. 9 y) -3 .. 1
% -2 .. 3 € O .. -1 (g -2 .. O
@ 3 .. 0 m 2 .. % ©® 2 .. -2

5. Na Bpeite nmoleg Tpég propet va mapet o ap1Buog x os kabe

nepimwon:
i [x[=7 i, |x|= % iii. |x|=2,5
iv. |x]=0 v.  |x|= 3% vi. [|x]=-3

6. Na oupnAnp®oeTe ToV Iivakda IToU AKOAOUOEi:

Ap1Bpog -3,13 | +5,65 | -1,03 0 +7,08 -3

Aniootaon tou
onpueiou mou
avtiotoxeti anod v
apxt) Tou agova

7. TomoBetnoe eva “x” otnv avriotowxn Ogon

Z®oto | AaBog
(a) | Ioxvel n avicotnta: -3<2
(B) | Ioxuel n avicotnta: -3>-2
(y) | Zuv avicotnta 2,4<x<5,7 0 X Nnopet va rapet
2 akepaleg TPES
(6) | Ymapxouv 7 akpPwg akepatlol rtou aAnBevouv
) oxéon: -3<x<+3
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\ (€) \ Avo aképatol pe 1610 mpoonpo eival aviiBetot. \ \ \

8.

Bpeite toug ap1Bpoug rmou €xouv ®§ AroAuty) Tpr:
i. 30 ii. 17 iii. O
iv. 3,2 v. 4,1 vi. 7

7.3 & 7.4 [IpocBeon kot Apatpeon

PNTOV APLOL®WV

1)
2)
3)
4)
9)

Na mpoobstovpue opdonuoug aptbpouvg

Na mpoobstovue etepdonuoug aptOpuoug

Tig 16101n1TeC TNC TPOO0O0N S PNTOV apbuwv
Na apaipouvpe pnroug apiBuouvg

Na analoipouvue napsvB<oeig

Ma@Oaivouue:

1)

2)

3)

4)

S)

6)

Ma va npooBéooupe opoonpoug pnroug aplBpoug, rpoobstoupe
TI§ AITOAUTEG TIHEG TOUG KAl oto daBpotopa Paloupe 10 mpoonpo
TOUG.
a va npooBeooupe etepdonpoug pnroug aplfpoug, a@ailpoupe
aro T PeEYAAUTEPN T HIKPOTEPT ATOAUTH TN Katl ot diagopd
Baloupie To TIPOON 10 TOU PNTOU M€ T PEYAAUTEPT ATIOAUTI TIT.
[6161nteg pooBeong pntav aplOp®v:

» a+pB=p+a (avuperadetkr) 16101nta)

> a+(B+y)=(a+PB)+y (mpooetaipioukr) Wiotta)

» a+0=a (to O oudctepo otoxeio WG 1POG Vv 1POcbeon)

» a+(—a)=0 (to —a avtibetog tou a)
[Ma va agpaipéocoupe ano tov aplOpo a tov aplBpo B, npoobstoupe
otov a tov avtifeto tou B. AnA. a-B=a+(-P)

Otav pla mapevOeon €xel pmpoota g to « + » (1) dev éxel
MPOON0) UITOPOUHE va Vv arnaloiyoupe padi pe to « + »  (av
€XEl KAl va ypAWOUHE TOUG OPOUG ITOU TIEPLEXEL PE TA IIPOoHPaA
TOUG.

Otav pa napevOeon €Xel PIpootd g 1o « - » UIMIOPOUHE vad TNV
anadoiyoupe padi pe 1o « - » KAl va YypAWOUHE TOUG OPOUG TTOU
ePIEXEL Pe aAAaypéva ta mpoonua Tous.
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7)

8)

MAGHMATIKA I'YMNAZIOY A" TAEH

e pua napdotacn 1 oroia IEPlEXel MAPEVOLoeElS Kal AyKUAEG,
arnalol@r) yiverar aro 1O €0RTIEPIKO TG IAPACTAONSG IIPOG TO
e§MTEPIKO, OTOTE 1] AYKUAT yivetal mapevOeon.

e pla mapdotacrn IoU €Xoupe MPooBEoelg KAl a@aipeoelg, av
untapxouv avtiBetotr apiBpoi toug draypdgoupe kat peta Pafoupe
T0 TPOONHO « - » KAl TIPOOBELTOUPE OAOUG TOUG APVITIKOUG
apOpoug, peta Pafoupe to MPOCNHO « +» KAl IPooBetoupie 6Aoug
Toug Betikoug ap1Bpoug

Aupéveg aoknoelg

1)
2)
3)
4)
S)
6)
7)
8)
9)
10)
11)

12)

(+3)+(+5)=+3+5=3+5=8
(-3)+(+5)=-3+5=5
)

+
—_
+
W
~
/—\
U'l
~
|
+
w
+
ul
w
+
)
oo

( )

(-3)-(-5)=-3+5=2

(+3)-(-5)=+3+5=3+5=8

—(-3)+(+5)=+3+5=3+5=38

—(+5)-(-7)=-5+7=2
—(-3+5)+(5+7)-(-5+8)=+3-8+5-7+8-8=-7-8+3+5=
=-15+8=-7

3-(5+3-7)+(-2+5-8)=-3-8-3+7-2+8-8=

=3-3-2-8+7=-18+7=-11

13)
14)
15)
16)

17)
18)

-3-7-3+6=-13+6=-7
—24+7+3-5+7+11-13=-20+28=8
~5-3-6+2+2=-14+4=-10
4+B8-7T+8-+6+R-B=-4-7+8+6=-11+14=3
-3+[-7-(3-6)]=-3+(-7-3+6)=-3-7-3+6=-16+6=-10

—2-[-7+(-3+5-7)]-(-5+3)=—2—-(-7-3+5-7)+5-3=

=247+3-8+7T+8-3=2+7+7=-2+14=12

19) —5+[—3—(6—2)]—(—2) =-5+(-3-6+2)+2=-5-3-6+2+2=
=-14+4=-10
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Ep®T0OElg KATAVONong

1) Na ouprnAnpwoete 1a MAPAKATO KEVA, WOTE VA IIPOKUYPOUV aAnOeig
ITPOTACETG.
a. To aBpotlopa U0 BeTKOV PNTOV EIVAL ..vvvvvreennnnnnn.. ap1Opog
b. To aBpolopa dvo avtibetwv apBpav eivat ...............
c. To aBpoiopa 6uo apvnukwv apOpav eivat ............ ap1Opog
d. Av a+p =0, tote ot a xat P €ivat ........ceevvenen.. apOpoi
2) Na xapaktnpioete 11g MAPAKAT® IIPOTACELS Pe (X), av eival O®OTEG
1) pe (A), av eivat AavOaopeveg.
a. To aBpotlopa dvo etepoonpav apBpov eivatl Betikog ap1Opog
b. Av 1o aBpolopa opoonpev pNnIEV eival Betikog apBpog, tote ot
pntoi eivat Bstikol
c. Av 10 dBpoiopa dvo etepoonuev aplOpwv eival apvnukog, Tote
ol pntoi eivatl apvnuxkoi
d. Av 10 dBpoilopa opooPEY PNIOV gival apvnTKog, TOTE 01 pntol
eivat apvnukot
e. Av a+p =0, 1ote a kat B eivat avtiBetot
a. |b. |c. |d. |e.
3) Na xapakinpioste 11§ MAPAKATO POTACElS Pe (X), av eival OROoTEG
1) pe (A), av eivalt AavBaopéveg.
a. | (45)+(+7)=+12 b. | (-3)+(-5)=-8
C. | (-8)+(+3)=+5 d. | (-6)+(+6)=0
e. | (-8)+(+5)=2 f. 1 (-1)+(-6)+(-7)=-14
Aoxknosig
1.  Na urnoAoyiotoUv ta napakdatem abpoiopata:
i.  (+5)+(+7) ii. (-8)+(-6) iii.  (+6)+(-4)
iv. (=9)+(+5) v. (+15)+(~15) vi. (=17)+0
vii.  0+(+15) viii.  13+(-14) ix. 12+(-16)

2.  Na unodoyiotouv ta nnapaxkatm abpoiopata:

i.  (-635)+(-545) . (+1425)+(-9,46) iii.  (+8,66)+(-9,30)
iv. (+1395)+(+0,64) v. (-325)+(-275) vi. (+845)+(-325)
3. Na unoloyiotouv ta napaxkatm abpoiopata:

. 3 1 . 1 1

1. +—|+|+= 11. +7—|+|-3—

[3) SERE
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1ii.

vii.

>

ii.
iii.
iv.

MAGHMATIKA I'YMNAZIOY

viii.

Na urntoAoyiotei 1o dBpoopa x =+ .

Av a=+3 rat p=-12
Av aoa=-9 rat P =-64
Av ao=0 kat pB=-17
Av oa=+15 xrat p=24

Na urtoAoyiotouv ta napaxkdato abpoiopata:

i. (+4)+(—5)+(+8)+(—7)+(—8)+(—9)

ii. (+8)+(-12)+(+25)+(-70)+(+60)+(-10)
iii. (~15)+(~20)+(~30)+(+40)+(+65)+(-12)

[ (e
¢ PR

Na urntoAoyiotei 1o dBpoopa x =a+B+y+3.

i. AV OL:—2, B:+8) 'Y:_7, 8:_24.
ii. Av oa=424, PB=-35, y=-425, 6=-560.
4 1
i, AV o=—2 Bo+a 4=t 5=43
3 5 2 4
iv. Av

Na urntoAoyiotouv ta napakdato abpoiopata:

i. [+3)+(E7)]+[=5)+(+8)+(-12)]

ii. [(=9)+(+10)]+(-11)+[-17)+(-11)+(+35)]

iii. [+5)+(7)]+[9)+(+14)]+[-9)+(+18)+(-20)]

A" TAEH

Na armdornoinBei n ypaer) 1oV mapakate® adpoiopatav Kat va

urtoAoylotouv enetta ta abpoiopata:
i. (+ 4) ( 9)+ (— 5)+ (+ 8)+(+ S

i (-2)+(-8)+(+ )(—)+(—
iii. E+26) +(+4,5)+(-8

ENSEae

)+(+4)
4)+(+3

(-1)
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9. ZLug Zéppeg oug 24 Aekepfpn napatnpnOnkav ot aparate
audopeiwoelg g Oepporpaociag.

Apxikeg Oeppokpaacieg Aulopswoelg Beppokpaciwv
A) | Bpadu +1° C | Tnv dAAn pépa audnBnke kata 4° C
B) | Meonuépt | -1° C | To Bpdadu peiwbnke kata 2° C
I) | Bpabu -20 C | Tnv endpevn pépa audnBnke kata S° C
A) | Meonpépt | +5° C | To Bpadu pewwdnke kata 7° C
E) | Meonuept | -3°C | To Bpadu pewbnke kata 3° C

10. 'Evag é¢propog exet oto tapeio tou 7.500 € kal Xpwotael og
diagpopoug ta rmood tav 450 €, 1.245 € xkat 565 €. Onwg tou
Xpwotave ta rood 85 €, 795 € kat 925 €. Na sk@paotei pe eva
aBpotlopa pniev aplBpwv 1 EPnop1Kr tou Katdotaon. Na
urtoAoytiotetl auto 1o abpotlopa kat va e§nyndet 1 onpaivetl to
POCT10 AUTOU TOU ATTOTEAEOPATOS Y1d TOV £UTTOPO.

11. ‘Eva agportdavo avefnke ota 2.100 p. enetta KatePnke Kata
1.200 p. aveéPnke maAtl kata 760 p. kat katePnke rnait kata 600
1. Na ekppacBouv pe pnroug apiBpoug ot avodotl kat kaBodot tou
AePOTAAVOU Kal va UTToAoylo0el 1o TeA1KO UPOog ToU agportAdvou.

12. TormoB¢mnoe €va X otnv avtiotowxn O¢on

Zootd Adbog

(a) Xtoug pntoug ap1Bpoug n rpoobeon onuaivet

navia auvénon. 1 [
(B) Av 1o dbBpowopa OHuo pnroav apBpev  sivat

apvnukog, tote Kat ot duo pnroi apiBpoi eivai

apvnukoi apiBpoi. L1 L
(y) Av a+p=0, tote ot a kat B eivat avtiBetot pnroi

apOpoi. 1 [
(6) Av 10 dBpolopa duo pnrwv apBuwv eivat Betkog,

10te Kal ol duo pnroi apBpoi eival Betikoti

apOpoi. B -
() To aBpolopa evog pntou Kat tou avtiBetou autou ] [

eivatl rmavra 0.

13. Na ouprAnpwBei o mivakag:

14. Eetaote av eival paywka ta terpayova: (Maywka tetpayova eivat
autd ota ortoia 1 npoobeon twv aplBpwv Kabes otrAng 1) ypapprg,
KaBwg Kal tov dtaymviov toug, divouv 1o 1610 akpiPwg abBpoiopa).

Copyright: Hriog Padog Kabnyntig Mobdnpotikdv. E-mails:raidosi@yahoo.gr
http://blogs.sch.qgr/iraidos/ iraidos@gmail.com
XeAida 19 amo 65



http://blogs.sch.gr/iraidos/

MAGHMATIKA I'YMNAZIOY A" TAEH

b v V¥

-1 | +4, -8 +1,1|+24 (25 |

e
+35|-24 1=
e

4,9 5,91

15. Na urnoAoylotouv o1 apakat® d1a@opEg:

i. (+5)-(+7) ii. (-8)-(-6) iii. (+6)-(-4)
iv. (-9)-(+5) v. (+15)-(-15) vi. (-17)-0
vii. 0-(+15) viii. 13 -(-14) ix. 12-(-16)

16. Na uroAoylotouv o1 IAPAKAT® d1a@opPES:
i. (-6,35)-(-545) ii. (+14,25)-(-9,46) iii. (+8,66)-(-9,30)

iv. (+13,95)-(+0,64) v. (-325)-(-2,75) vi. (+8,45)-(-325)

17.  Na urtoAoy1otouv o1l apakdatem H1a@QopEg:

1. +§ —[+l ii. [+7l —(—31

4 2 2 4

i (-2 _(_E w. [—ol)_(_4l
8 4 5 4

V. +§ —[—§ Vi. [+5l —(+7l

S 6 3 2

Vil i}[ﬁj vil. [_slj_(+52
10 4 2 3

18. Na urnoAoyiotouv n dragopd x =a —f.
i. Av a=+3 kat pB=-12
ii. Av a=-9 rat p=-64
iii. Av  a=0 kat pB=-17
iv. Av a=+15 «rat p=24

19. Na yivouv o1 TapakdAt® A@AlPECELS:

i. 8-25
ii.  1-37
ii.  54-59

iv. 0-67

20. Na uroAoylotouv o1 TIHES TRV MTAPAKAT® AAyeBP1K®OV afpolopdtnv:

i. +4)+(-5)-(+8)+(-7)-(-8)+(-9)

ii. (+8)-(-12)+(+25)-(-70)+(+60)-(-10)
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iii. (~15)+(-20)—(~30)+(+40)-(+65)+(~12)
o (SR e e ()
o LR

21. Na unodoyiotel 1 ap@unuikn Tpr) tou alyefpikou abpoiopatog
X=o—-B+7-9.

i. Av oa=-2, B=48, y=-7, 0=-"24.
ii. Av oa=+24, pPB=-35, y=-425, 6=-560.
4 1
iii. Av 0c=—2 B=+— y=—= 5:+§
3 5 2 4

22.  Na yivouv ot mapakdat® npageig:
i. 100 +(-4+25-37)
ii. (-4+12)+(-7+3-6)
iii. -5+(7-38+12)
iv. (2-4+8)+(-9-7+10)

23. Na AuBouv o1 e§lowoeg:
a. x+(+3)=-9
b. (-8)-x=+7

24. 'Evag ¢puropog £xet oto tapeio tou 1.200 €. Kata v didpkea ing
NUEPAG €KAVE TIG TIAPAKATRD H1A00X1KEG E10TIPASEIS KAl TIATPWHEG:

+430 €, -50 €, +158 €, +420 €, -245 €, 475 €.

T1 11000 €xe1 10 Tapeio oto t1€Aog g NUEPA.

25. TomoBemoe €va x otnv avtiotowxn Beon
Zwoto Adabog

(@) XZtoug pntoug ap1Bpoug n agpaipson onpaivet
navta eAATIOor).

(B) Av 1o dragopd duo pntav apBpwv sivat
apvnukog, 1ote Kat ot 6uo pnroi apiOpoi eivat
apvnukoi apiBpoi.

(y) Ioxuet otnv agaipeon n avupetabeukn dotnta:
a-B=p-a.

(8) Toxvetot: 6—(+8)+(+5)+(-3)+2+(-1)=0.

(e) Avon g e§iowong X+(— 3):—2 eivat o ap1Bpog
+1.

(o) Ot eglowoetg x—-(-2)=5 Kat
X —(+7)=-10 + (+ 5) ¢xouv v 161a Avon.

(@ Avon g efloowong x-(-2)=-8+(+7)-(-4)
eivat o ap1Bpog +1 ] [

i
i

U Udb O
0 ooy o
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26.

27.

28.

MAGHMATIKA I'YMNAZIOY

ZUpnAnpmote Tov mmivaka pe toug KataAAnAoug aptOpoug:

a B a+B afB

+3 -5
-8 +10

== -5

-9 +6

A" TAEH

ZuprnAnpaote 11§ dUo TeAeutaieg otr)Aeg TOU ITivaKa e TOUg
KatdAAnAoug apiBpoug. Tt oupniepaivelg yia toug aptOpoug autewv

TV duo otnAwv;

a B a-B B-a

7 3
27 34
-555 -2 45
3 2,1
ZUpPrnAnpoote tov Iivaka:
X 3,5 189 -1
y -1,6 43 = }
z 23 311
x+y+z 0 022 4
X—y—Zz 0

7.5 & 7.6 MIOAAXTTAQOLACOC KL

Alxipeon pnTov aplopwy

1)
2)
3)
4)

Na nmoAdarmAaoialovue pnroug apibuoug
Ti¢ 1610tnteC TOoU MoAAamAaoiaouou pntwv apibuwv
Na vnoAdoyilouue yivousvo moAdov tapayoviov

Na bStaipovue pnroug apiBuoug

Ma®@aivouus:

1)

2)

[Ma va roAAarnAaciacoupe ouo pntoug apOpoug,
roAAartdactaloupe TS ATOAUTEG TIEG TOUG KAl OTO YIVOUEVO

Badoupe

» To mpoonpo +, av eivat opoonuot

» To mpoonpo -, av eivatl etepooniot
[6161nteg Tou TToAAarAaotacpou

» a-B=p-a (avupertabetikr) 1610tnta)
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A\

a-(B-y)=(a-B)-y (rpooetaipioukr) 1616tnta)

» l-a=a (to 1 oudctepo oto1Xe10 WG IPOG TOV IMOAAATTIAQOC1A0}10)

> a-(B+y)=a-B+a-y (ermpepouky 1810m@ ©G IPOG TV
npooOeon)

> a-(B-y)=a-B-a-y (erupeponkn WBomwa @G IPOG TV

agaipeon)
1 1 :
a-—=1 (o — avtiorpogog tou a)
a a
0-a=0 (to O aroppoPNTIKO OTOXEI0D ®G IIPOG  TOV
roAAarAaoctacpo)

A. Tha va moAAandacltdooupe €va YIWWOHREVO TIOAAQV Iapayovi®v

(mou kavévag dev eivatl 0), moAAandaoctafoupe TG ATTOAUTEG TIHEG

TOUg, Katl oto yvopevo Baloupe:

» To mpoonpo +, av 1o mMAr0og TV APVNTIKGOV ITApAyovVIRV gival
apto (Cuyo)

» To mpoonpo -, av 1o MAN0og TV aApvNTIKWV Iapayoviev sivat
ePLTToO (povo)

B. Av touldaxiotov €vag mapayovtag €ivat pndev, 16te KAl T0 YIVOPEVO
eivat ioo pe 1o undev

I To oupPolo tou moAlarmdaciacpoU Xpnotporoleitat povo petadu
apOpwv, aAlwg napalieinetat.

4)

5)
6)
7)

[Ma va daipeooupe 6Uo prtoug apiBpoug, dralpoupe TS ATIOAUTEG
TI€G TOUG Kat oto rnAiko Bdafoupe:

» To npoonpo +, av eivat opoonpot

» To mpoonpo -, av eivat etepoonpol

a 1

B B
Awaipeon pe draipetn to pndev dev opiletat

To mnAixko ng Swaipeong a: B 1 % Agéyetatl Aoyog tou a 1pog 1o B

Kat opidetat g n povadikr) Avon g e§ionwong B-x=a

Aupéveg aoKknoelg

1)

Na urntoAoyioete ta ywvopeva:
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http://blogs.sch.qgr/iraidos/ iraidos@gmail.com
Teida 23 amd 65
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A" TAEH

e. (+3)-(-12) f. 3-(-2,12)
g. (-7)-(+5) h. 2.5 4
Avon:
a. (+2)-(+15)=30 b. (-2)'@2—?}-?
7 7
c. (-3)(-5)=15 d _4.[_Ej:§
e. (+3)-(-12)=-36 f. 3-(-2,12)=-6,36
g (-7)-(+5)=-35 h. 25 2=
2) Na pnvoyiaate Ta ywvopeva:
a. (+3)-(+2)-(-4) b. (-6)-(+3)-(-2)

c. —4-(-1)-(+2)-(-4)

a. (+3)-(+2)-(—4)=—24

b. (-6)-(+3)-(-2) =36
c. —4-(~1)-(+2)-(-4) = -32

A

3) Na unoAoyioete ta nnAika:
j-

a. -36:(-9) L
1,2
63 4
L2 d -2:(-12
= -:(-12)
Auon:

a. -36:(-9)=4
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—3,6:3
-1,2
C. ﬁ:—Q
7
a -4yt l 11 1
5 512 5 3 15

Ep®TNOElg KATAVONONG

1) Na ouprnAnpwoste ta MAPAKATO KEVA, GOTE va IIPOKUYOUV aAnbeig potaoceis.
a. Av ot apiBpoi a kat B eivat opoonpot, tote apf ... 0
Av a>0 kat <0, tote af...0
Av af <0, tote o1 ap1OPol a KAt B €1VAL vevvenineininenennn..
O1 avtiotpo@ot ap1Opol etval ceveeeeveiviiiiiinienenn.
To mPOON0 TOU YIVOPEVOU TIOAA®V PN PNOeVIK®OV TTapayoviev e§aptdtatl anod to
TTATI00G TV «evenveneiniieinenennen. apayoviov
To nnAiko opoonpwv aplBpav €Xel IPOCNHO ..........

® o0 o

i

g. Ava>0 rat <O, tote 2.0

h. —=a-=

B
i. Av B=#0, 16te 1 eSlowon PBx =a, éxel povadikr Avon v x = —

j- Awaipeon pe S1a1p€tn 0 0 covevinininennnnn.

2) Na xapakmpioete 11§ MAPAKAT® IIPOTACELS P (X), av eival onoteg 1) pe (A), av eivat
AavOaopéveg.
a. To mpdonpo tou ywvopévou U0 apvnTIK®OV pNtwv eivat —
b. Ot avtiotpo@ot apiBpoi eival etepoonpot

Av a-B =7, tote o1 apiBpoi a kat B eival Bstkoti

Av a-pB=-2, 1ote o1 apBpoi a kat B eival etepoonpot

To nnAiko Betikav ap1Bpev eival Betikog ap1Opog

N I oW

Av a <0 rat >0, tote 9c0

g. Av l<O,t<')ta a<O0

a
h. H e§iowon ax =B (a #0) éxet povadikr) Avon v x = B
a
i il <0
S
4
—>0
. -13
k 3 >0
-5
-1 8
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a. b. C. d. e. f. g. i. ] k.
Aoxknosig
1. Na urnoAoyiotouv ta napaxkdatm ywopeva:
i. (+5)-(+7) ii. (-8)-(+9) iii. (+10)-(-4)
iv. (-3,5)-(-0,6) v. (+1,4)-(+23) vi. (-0,7)-(+0,8)

2. Na urnoAoyiotouyv ta napaxkatm ywopeva:

TS

e

- 0

3. Na ektedeotouv o1 MAPAKATO MPASES:

i. (+2)-(-3)-(+5)-(-8)+(-9)-(-6)-3-(-10)
i (+5)-(2)+(9)-(1)-(+8)-(-3)-(-7)-4

o I

4.  Na urodoy1o6oUV ta MapaKdATe® yvopeva:
L (+3)-(-5)-(-6)-(+4)-(-7)
i (-6)-(-2)-(-5)-(+1)-(-10)

i, (_3).(_%).(+%).(_§].(_1)

5. Na ektedeotouv o1 MapaKAT® MPASES:

L (+2)-(-3)-(-5)~(+1)-(-7)-(-2)+(-2) (- 4)-(+6)

i (-5)-(-1)-(-10)~(+2)-(-3)-(-1)-(+5)

w (DA

6. Na extedeotouv o1 MApPAKATO MIPASES:
i [-4)(+9)(-2)]-(-7)
i.  [(-5)(+7)-(-10)]-[-1) - (+2)- (- 8)]

it [2-(-8)-(+3]-[-5)- (1) (+4)] [(+4)-(-1)-(-10)]

7. Na extedeotouv o1 MAPAKATO MPASES:
i. (-4+6+6-5)-(+3-8)
ii. (-6+8-4-12)-(5-9)
iii. (~-2+5)-(4-8)-(3-11).
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8. Zuprinpwote Tov rivaka:
e -1 -1 0o +2 +3
—2
=3,2
+10
9. XupnAnpwote tov mivaka:
X y z o A=xyz B=yxw [=xA-B AB+I
—2110,5" 1N =3
-3 46 -4 -03
2 +302 -7
10. Na ekteAeotoUV 01 TAPAKAT® H1A1PE0EG:
i. (+30)=(+5) ii. (-20)+(-4) iii.  (-32)+(+8)
iv. (+45)+(-9) v. (-75)+(+6) vi. (+87)+(-3)
vii. (+4,5)+(-0,9) |viii. (~8,75)+(+0,25) ix. (-1,25)+(+0,25)
11. Na urnoAoytiotei n T tou NAikou ¢ av:
i. oa=-216 ka1 =18 ii. a=248 ka1 p=-12
iii. a=-350 kat B=-25 iv. a=12,6 xat B=-18
v. o=-5,64 xat =0,6 vi. a=29,6 xatr p=-0,4
12. Na urodoyilotouv ta napakAte mniika:
. 3) ( Sj . 1) ( 2)
1. +— |+ +—= 11. —— ===
4 6 5 3
7) ( 3) : 1} [ 1}
iii. —— |+ += iv. += |+ ==
8 4 2 3
V. —21J+[+11) Vi. —51j+ —21j
2 4 3 5
vii. |+ 51j+(+ 1—] viii. (- 3)+(+ 4§j
2 3 5
13. Na uroAoyiotouv o1 MapPaKAT® IIPASES:
i [(-24)+(+3)]-[(-18)+ (- 6)] +[(+ 36) = (- 9)]
ii. [(+5)-(-4)]-[(-375)+(-25)]+(-4+12-7)
14. Na uroAoylotouv o1 IaPAKAT® IIPASES:

i. (-8+12-24+2-10)+(+2)
ii. (-24+15-27+18-30)+(-3)

1 5 2 7) ( 1)
1il. ——+—4+=—-1+—=|=|—-=.
[ 3 6 5 8 2
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15. Na uroloyiotouv o1 aparate Paseg:
i. (-16+24-40)+(-4)-(-27+12-30)+(-3)

y 1 5 3} 1 (1 7 1 1
ii. — | —+ || ==
(364)2(5104)(3)

16. Na urtoAoyiotouv o1 apaKAT® ITPASES:

i. [+5)-12)-(-20)+6)]+(-4)
ii. [(-6)-7-(-15)-8]+(~15).
17. ZuprnAnpoote tov mmivaka:
X Yy x4y X-y Xy Xy

=7 5
3 -6
17 23
4

7.7 Askadik1) pop@n pnTwV aplopwv

T Oa uaBouvuse:

1)  IIowt apiBuoi ovoualoviar mepiobikoi dekadukol

2)  Tiovoualouue mepiobo evog neprodikou dskadikou apiOuou

3)  IIowt apiBuoi ovoualoviar armdoi mepiobikoi dexaducol apiBuoi
4)  Ilowt apiBuoi ovoualoviar puewkroi mteptodikol dexaducoi apiBpoi
5) Iwg¢ oupBolilouue toug meproducoug dekaducoug aptOpuoug

6) Ilwg¢ uestarpenovue vav meptoduco bekadikd apibuo os kKAaouaruko

Ma®@aivouue:

1) IlIeprodikog Hexkadikog apOpog ovopaletat o Hekadikog mou €xel Arelpa deradkra
ynoia, ta oroia aro €va oplopevo Yyngeio kai nepa enavalapPavovratl ta idla kat
pe 161a tadn.

nx (a) 3,132132132..... (B) 0,12454545....

2) Ilepiodog evog meplodikou dekadikou aplBpou, ovopadetat n opdda 1wv dekadkwv

Yyneiev rmou enavailapavoviat.
X
(a) yua tov apiOpo 3,132132132..... niepiodog eivat ta yneia 132
(B) yua tov ap1Bpo 0,12454545.... tepiodog eivat ta yneia 45

3) Armnlog replodikog Hekadikog apiBuog ovopadetal o mePlodIKog derad1IkoOg aplOpnog
rou 1 repiodog 1oug apXifel apeows Petd v urod1actoAn.

nx o apOpog 3,132132132.....

4)  Mektog replodikog dekadikog ap1fpog ovopadetatl o riep1odikog dexkadikog ap1Opog

rou 1 repiodog 1ou dev apxifel apeows Petd v urod1acTtoAn.
X o apOpog 0,12454545....
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ZupPoAifoupe evav replodiko dekadiko apBpo Padoviag pa navda nave ano ta
ynoeia g rneptodou.

(a) 3,132132132...=3,123
(B) 0,12454545...=0,1245

6) KdaBe pniog apiBpog propei va ypagei pe 1w poper) 8ekadikou 1] mePlodikou
6erkad1kou ap1Bpou.
7)  KaBe amdog replodikog dekadirog apibpog pe axkepato pepog O (pikpotepog amo 1)
eival 10o0duvapog pe KAaopa rmou €xel aplOuntn ) mnepiodo 10U KAl MAPOVOPAOTY)
Tov ap1Opo nou oxnuatidetat anod tooa 9, 6oa ivatl ta Yneia tou.
X
0,32 =2
99
8) KaBe amAog meplodikog Sexkadikog aplBpog pe arepaio pepog diagopo tou O,
ypagetat oav dBpolopa Tou akEPalou PEPOUS Katl ToU dekadikoU Tou.
X

4,32=4+0,32=4+
99

32 4-99+32 396+32 428
99 99 99

9) KdaBe pektog rneplodikog deradikog apOpnog eival 10odUuvapog pe KAAopa Iou €Xel
apOunt) tov aplBpod mou oxnuartifetatl ano ta YPneia tou pn neplodikou PEPOUS
TOU KAl Plag TEePLodou, €AaTIOPEVO KATAd TOo HIn TEPLodKO TOU PEPOS KAl
rmapovopactr), Imou oxnpartifetat pe tooa 9, ooa eivair ta wneia g mneptodou,
akolouBoupeva ano tooa pndevika oca Oekadikd yneia €xel to pn pNdeviko
MEPLOH1KO PEPOG.

X

0,321 = 3214-32 3182

9900 9900

AuUpéveg aOKNOELS

1) Na Bpebei n bekadikn poper) TV PNIOV:
17 7 7 14 23
N — - 6 i -
o B g v 15 ® 1 © 5,
Avon:
(a) L7 -1,7
10
7
—=0,875
(B) 3
7 —
— =0,583
V) 5
6) 2 _1,27
11
(€) 22 =1,045
22
2) Na Bpebei n KAaopaTiKy pop@n @V aplOpwv:

(@)
Avon:

3,14 B) 3,7 y) 0,17 8) 7,432 (€) 12,123
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(@) 3,14:314:314:2:157
100 100:2 50
(B)
1°s tpomnog 2°s tpomnog
X:Sﬁ X:Sﬁ
x=3,777... x=3,777...
10x =37,777... 10x =37,777...
10x—-x=37,777...—3,777... 10x=34+3,777...
9x =34 10x=34+x
X=3—4 10x-x=34
9
9x =34
34
X = —
9

3°s tpomnog

7 39+7 27+7 34

3,79=3+0,7=3+

9 9 9
(v)
1°s tpomnog 2°s tpomnog
X=O,1_7 X=O,1_7
x=0,171717... x=0,171717...
100x =17,171717... 100x =17,171717...
100x -x=17,171717...-0,171717... 100x=17+0,171717...
99x =17 100x=17+x
_ 17 100x-x =17
99
99x =17
17
X = —

99
3°s tpomnog
0,17 =17

99
(8)
1°s tpomog 2°s Tponog

X =7,432 X =7,432
x=7,4323232... x =7,4323232...

10x =74,323232...
1000x = 7432,323232...

1000x —10x = 7432,323232...

990x = 7358
7358

~ 990

10x =74,323232..
1000x = 7432, 323232..
—74,323232... 1000x = 7358 + 74,323232..

1000x = 7358 +10x
1000x —10x = 7358

990x =7358
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7358
X=—"
990

3°s tpomnog

432-4 _ 428 7.990+428 6930+428 7358

7,432=7+0,432="7+ 7
990 990 990 990 990
€
© 1°s tpomog 2°s tpomnog
x=12,123 x=12,123
x=12,12333... x=12,12333...
100x =1212,333... 100x =1212,333...
1000x =12123,333... 1000x =12123,333...
1000x —100x =12123,333...-1212,333... | 1000x =10911+1212,333...
900x =10911 1000x =10911 +100x
L 10911 1000x —100x =10911
900
900x =10911
10911
900
3°s tpomnog
12’12§=12+0,12§=12+123—12 _1g, 111 _12:900+111 10800+111 10911
900 900 900 900

Aoxknosig

1. Bpeg ) 8ekadikr) pop@r) TV pnIev:
15 . 5 13 : 20 32

11. — 111.

1. _— — . V.
10 8 14 11 31

2. Bpeg ) 6ekadikn popen twv aplOpwv:
i. 57,92 i. 2,8 iii. 3,83 iv. 17,4561 v. 15,399

3. Bpeg pia aAAn dekadikr) popen t@v aplOpwv:
i. 2,9 ii. 7,69 iii.  7,3259 iv.  7,4561 v. 15,399
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EnavoAnmntikéc AcKNGeLg

1. (o) No Bpeite Tig aptBuntikéc THég TOV TOPACTACEDV:

24 4 1
A:6+2'4—; KO(IBZQ ] 1-

7 7 2

4 , o ,
(PYAvA =6 kB = ', va Bpeite mv apOuntiky tipn mg mapdotoong :

7
r= A+7-B
A-7'B
2. Aivoviol ol opacTaoels: 3
121 3 T 2:,
_ i — + 1 =
A_3+3 o B = 5 ko [ ) &
3 4
(') No amodeiéetre om: A= ,B= «xl = . _
3 5 5
2 2 8
(b)) Na ypayete og avéovoa Gepd T KAAGHOTA :  ,  KOL _. _
3 5 5

() No amodei&ete ot a
B - .
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[1]
an

(8") Na e€etdoete av 0 puokdc apBudc 4 sivan TpdTog 1 6vVOETOC.
3. Aivovta o1 TopacTAcELS:
A=32-2-3+8:2xuB=3-(14-2)-2 (5>°-2"8).
(o) NafoeitetnvopOuntiky tipf tovrapactaceovA ko B.

(B) Na. Bpeite to EKII ko to MKA tov aptOudv A kot B.

4. Nolvoetetigelomoels:
2
(a)yx+_ =1

B)x-0,3=0,8
@ 2-x=0,1

5.Ta 2/5 1ovpodntdvevocluuvacioveivaraydpraxartakopitorasivon 120,
(a") Na Bpeite mocot eivar o1 pabntég Tov Nvpvaciov.
(p") Na Ppeite oo givar T aydpla Kot OGO VAL TO KOPITGIAL.

(v") No fpeite To0 T0G0GTO TV 0yOPLOV KOL TV KOPLTGLOV.

5. ’Eva katdotnuo mayvidiov kavel ékntwon 25% oe 6ha ta £idn tov.

(a') Av évamaryvidt kdotile Tpiv tig exntmoeig 40€ vo Ppeite tOc0 Ya kootiler y mepiodo Tov
EKTTOCEDV.

(p") Avimvrepiodotwveknthocnvévamaryvidikootilel40€, vafpeitenocokdoTile Tpv TV
EPi000 TOV EKTTAOCEWV.

6. 'Evogelotonopoywydgéyetvnoroyicelotito 30% tov eMdv petatpénetar se Aadt.

(a') Avo gharomapaymyog éxet 1400 ki ehée, va Ppeite moco Madi o napaydyet. (p') Anod
100, KM gMég mapdyovton 240 kihd AGdt;

7. Aivovtol ol TopacTAcELS: 5

- 2

3 8 4

A=3(—-2)+5-7 xa B= 1-= - 2—-7 —-.
2 3 3
(o) Na vroloyicete tig Tiné Tmv napactacenv A kat B.
A

(p") Na vroroyicete tnv Tuf g nopdotaong [ = + L.

B



MAGHMATIKA I'YMNAZIOY A" TA

[1]

KEDAAAIO A .7

EPOTHXEI2

ITowovg aplOpovg ovoudLovpE OMOOT|OVGS KAl TTOLOVG £TEQOCTHOVG;
ITowovg aElOpoVG OVOUALOVHE AKEQALOVG;
ITolovg apBpove ovoudlovpe ENTOVG;
Trovoualovpe amoAvtn T evog pnTov aptdpoy;
Tt maglotaver  amoAvtn Tiur) evog enTov agLtopoy;
ITote dvO OOl ovopdlovtat avtiOetoy;
Ao dv0 OeTucovg enTovg moLog eivat o peyaAvteQog;
A6 000 aEVNTIKOVS ENTOVG TTOLOG Elval 0 HeYAAVTEQOG;
ITowog pNtog etvat peyaAvtegog ; Evag Oetucoc 1] évag agvntikog;
INwe mpooBétovpe dVO ENTOUG AELOHOVG;
[owe adaigovpe dVO ENTOVS AELOLOVG;
INwg moAAamAaoklovpe dVo pnTovs apLtOpovg;
ITwg moAAamAaoklovpe TOAAOVS (v amod dVo) ENToLS aQLOUOUG;
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[1]
a

A2

KH2EI> MNA AY2H

A.7.1. OETIKOI KAI APNHTIKOI APIOMOI

1. ZOUTANPOGCE TOV TAPOKATO TIVOKO LE TOVG aplBpog !
2,-7,+9,-11,9,2 _12
8 7

Oetikol aplOuoi
Apvntikol ApiBuoi

2. Ztov TOPUKATO TIVOKO VO GNUELOGETE TO €100¢ TOL KAOE ap1Bpod oL
OVOPEPETOL OTNV TPATN GTAAN

ApOnog duvokdg | Aképarog | Pntog
3
-8
-1,2
5

3

OeTIkO6G | ApvnTIKOG

2
4

N|

—_
l—\

89

3. YT0V TOPUKATO TIVOKO VO, GNUEIDCETE GV 01 aplfuol e Tpd@TNG oTAANG givar
Opdonpor 1) etepdonoL
ApOpoi
2 ,-4
3,+4

-6 -7
i

+1821,- 2016
999,512
-11,-23.7
8,-4,-19

-12,-20,-89

Oudonpot | Etepdonpot

7,9,+11

4. 210V TapoKato dEova v pnTodv apludy va tonobetoete Toug aptdpuong

11
-3,1,85,-6,-7,—
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5. "Evag éumopog 6to 1€A0¢ T0v pnva damictwoe 0Tt eicénpoase 2300€ kot 61t
YPOOTAEL 6TOVG TpopunBevtéc 2500 € . Mmopeig va Bpelg Evav apfud mov va
exepalel o k€pdog 1 TV {nuic ToL EUTOPOY Y1 TOV UIVO OVTO;

6. ZToV TTopaKATW GEOVH TWV PNTWV APLOR®V Vo TOTIOOETNOETE TA O UELX :
A ue tetunuévn 6
B ue pe tetunuévn -5
I ue tetunuévn -2
A ue tetunuévn 4
KOl 0TNV CUVEXELX VO BPEITE TaL CUUUETPLKE TOUG opeia wg TTpog to onueio O,
KOS KoL TNV TETUNUEVT] QUTWV

Ta amoTeEAETUATA 0AG VX TA KATAYPAPETE 0TOV EMOUEVO THIVAKA

Inueio
7« M pépa tou 1

TeTpnuévn

tepovovu Pefipd

LUMMETPLKO

vapigyidepnox|

Tetunpuévn

posRb iR pURBHE

amd -2 ewg 5 B

oBpovgderoioy

. Av oupBoAioov

LLe TNV

Bediokpaaoia |

l€ X v BpeiTe TL

C OKEPULEG TLUEG T]

[0V UTIOPEL VX

mdpeL o x.

-2

A

-4

8.’Evag aképaLog aplOpog a eivatl avapeoa amd to -2,5 kat to 3,8

Mrmoperte va t

9. Na meprypadete T onpaivouv ot apbpoi +10,-20, 0, +30, -40,,

ov Bpeltg;

12 oto SimAa BepUOUETPO KAL VO TOUG AVATIAPACTIICETE GTO

Bepudpetpo

ml!llll

o

gi““'&‘i“"’

'I
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A.7.2. AIIOAYTH TIMH - ANTIOETOI - XYI'KPIXH PHTQN

1. No Bpeite v andivtn TN TOV 0pOPOV

+7,—8,—E ,—7.8 ,+2016, —2018,—0.0001,3_4
4 56

2. N o kévete TG TPAEELC:

i |-2|+4 - |-5]
ii. |-3]+|-12| - |-8|
i, [+7]+]-8]-* | =] = |

2 2
iv. [10,3] - |-3,3|+| -11,2|+|0,9|
v. |-10]-|-9]
vi. |=6] - |=7| = T8I

—-10

3. Na Bpeite motot apBpoi £xovv andivtn Tyun 23.

4. Na Bpeite motot apBpoi £xovv andivtn Tiun 0.

5. Yrapyet pntog aptOuog pe amdAvTn Tiun -3;

6. No ypayete OLOVE TOVG OKEPULOVG TOL £XOVV OTOAVTN TIUN LUKPOTEPT TOL 6

7. Na ypayete 6A0VG TOVG OKEPULOVG TTOL £XOVV ATOAVTN TN WKPOTEPN 1 1GT] TOL TOL

8. Noa ypayete OLOVE TOVG PLGIKOVE TOL £XOVV OTOAVTN TN HKPATEPN TOL 8

9. Na ypayete 3 apvntikovg pnTods e amOALTY TN HEYOADTEPT TOL 12

10. Na Bpeite tovg avtibeTovg v apOumv :
7 5
3, -4, —-1821, = 034 , —5,789
4 3
11. No GUUTANPOCETE TOV TOPAKAT® TIVOKaL
ApOpog 1 9 -8 6 -110
AvtifeTog
aplOpov
AmodvTn TIUN
Ap1Opov

12.No GUUTANPMOCETE TOV TOPUKATO TIVOKOL

Ap1Opdg -8 802 3 2
5 7

Avtifstog -

aplOuov 9 -11 2,1

AToAvTH TN 8

AplOpov 7 3
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13. No cuykpivete Tovg TOPAKAT® 0PIOROVG :
5 .. 7
-3 6
-8 .. -4
11 -32
0o .. +3
-23 L. 0
7 . -2
14. No copminpaocete 1o cOUPoro < 1] > 1| = oT0 TOPAKATO
0....2 , -3...0 , 3. 5, 6...... +8
12....-13, -11....-12 , -2...-1 [-3].....3
34] o34, —Zomo , (3)e43 , (2)2

(+8) .48  -(4) .4t -(-(-5))..5

15.Na GUUTANPOCETE TOV TOPUKAT® TIVOUKQL
X 2 -3 8 -4 0
x|

X
()

-Ix]

16. No GUUTANPDGETE TOV TOPUKAT® TIVOK,
X -11
x| 12

X 13
-(-x) 14
-1x] -5

17.Na YPAWETE OO TOV IKPOTEPO TPOG TOV UEYOAVTEPO TOVG TTOPUKAT® aptOponC

9 1 8

-4,6, ,— ,8,-13 , — ,5
2 3 3
18. Noa Bpeite Tovg axépatovs X yio Tovg omoiovg -4 < X <5
19. Na Bpeite Tovg axépatovg X yuo Tovg omoiovg [x| <7
20. Avo apBpoi &yovv amdAvTEC TIHES TOV dlapépovy Kota 1 . Na tovg

cuykpivere .
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A.7.3. TIPOXOEXH PHTQN

1. Na Bpeite ta andteréopata

(-3) +(-7) =eereren.
(+2)+(-5) =..........
(+7)4(-4) = ovvrreee.
(+8)+(+1) = v
(-5)+(+4) = coevure.

2. No urtoloyioete ta aBpoiopata:

a) (+20)+(-12)+(-35)+(+50) =
B) (-7)+(-13)+(+25)+(-31) =

V) (F18)+(-5)+(+11)+(-37)+(+6) =

(-31) +(-17) =Zvevreenn.
(+12,1)+(3,5) Zevvvrreens
(+2,5 )+(-8,1) = verrrree.

18)4+(+21) = voovveoe,
(+ 1)+(+ g

(- E)+(+Q C .

3. Na UTIOAOYIOETE TIC MOPOKATW TTAPACTACELG:

A= 2(-35)+(-7)+(+15)+(-2)+(+50)
r='" 3\ ( 5)

bt)+ (el 7+ (44 (-8.5)+(+17)+(
ROV

B = (+3,9)+(-2,1)+(23,1)+(+0,8)

6
)+(-6,75)
3

A=(-
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A.7.4. AOAIPEXH PHTQN

1. Na unoloyioete ta e€ayopeva:

a) (F2)-(F3)= ..o Forrinenn ST B) (+5)-(+8)==............ T TSRO
v) (+6)-(+10)==............ Foiiii S, ) (-5)-(-3)=.eeeninnnns Feiii VU
€) (-9)- %—7 ............ Foiiei S ot) (-4)-(-)==............ Foiriiinn U
0-12-' + =............ Forrien S n) -13,2-(+6,2)=............ Foreiinn e

L zJ
0) 0-(-8) =............ Foii S ) O0-(H4)=............ Foviiii e,

2. Na untoAoyiOETE TLC TOPAKATW TAPOCTACELC:

3 3 B 3 1 23 7 45
A=-6+5913+01+ _ "= BEOT2N goqsgrs 4 Lo+ 4
5 > 2 8 44 8 8 4
1 55 ) )
3. Av x = -2 +5+8-4, y =3,5-4+12,5, o= + - vaPpeite o abpoicpata:
2 36
X+y, X+, yto, Xtytm

4. Noyivouv oL mpdéeis:

@) 5-(+T)+-9)-10)= &) 20+(-8)-(+)+(-9)+(+12)=
B) -(+10)-(-28)+(-3)+(-4)= o) -(+5)+(-30)+(+9)-(-14)=
V) -(OHE)-(+0)+(-9)-(+9)-(-15)= O 20-(-30)-(+10)+(-25)+(-20)=

8) 3,85-(+14)+(+2,8)-(+3,85)-(-11,2)=

0L5 Namversuqn(pafgtﬁ: ( 25\: B) (+13\_(_6\+(_9\_(+4\:

sl lwl o) Ladls) Ll s)

7 , . ,
6.Av a= 05 PB=-_ Y = -3 va BPELTE TIC TIUEG TWV MOPOAOTACEWV:

A=a+B+y-(a+B)-CB+y)-(v+a) B = -o+p-(y+at)

7. No UTtOAOYIOETE TIC TAPOOTACELG:

A=-[(-3+8)-(-5+3)]-(3+15) B =-(12+5-16)-[9+5-(5+6-9)
I = -[-25-(5+9-8)+(-19+1)]-(+12-2) A =-[(20+2)-(-1-3)]-[5+9-(-2+6+3)]

8. Eav x=-2, y=3, z=-1vaumnoloyioete tnv napdotaon:
A= -[-x+2-(-y+X)]-(-x-2)
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A.7.5 . TIOAAAITAAXIAXMOX PHTQN

1. Na umoloyioete ta ywvopeva :

o) (+5) (+2)= B B (- V) (6) (+7)= 8) (-0,25) (-5.2)=
&) (1) % 2\ P Q)Y(OZ)— 0) (-362) (+0,12)=
)
U3 L
n) (-6) 0= 0) (1) (D)= v (+1) (-100)=

2. No urtoloyioeTe Ta ywopeva

@) (-6) (-2) (-7) (-6) = B (+2)(+3)0(-1) (-6) =
v 2(1)3(-4)5(6) = 9 (D(2)(3)-1-2:3=

3. Na KAVETE TIG MPALELS :
@) -1-5+3(2)= B) -[1-5+3(-2)]= v) (-1-5+3)(-2)=

O AG) ()= o LG ()= o9 (15)(+32)=

4. Na yivouv oL tpagelg:

a) 5-(+7)+(-9)-(-10)= g) 20+(-8)-(+4)+(-9)+(+12)=
B) -(+10)-(-28)+(-3)+(-4)= o1) -(+5)+(-30)+(+9)~(-14)=
) ~(-9)+(-5)-(+6)+(-9)-(+9)~(-15)= §) 20-(-30)-(+10)+(-25)+(-20)=

8) 3,85-(+14)+(+2,8)-(+3,85)-(-11,2)=

5 « Na uTtoAoyloETE TIG TAPAOTACELC :

_[13 (1 \ 1] 31(-1+1) (1_2 ) 1( 545)
B 'T 2.1 | B="'""12 3" 7) '3[ 2
r=6- (-1) 2 "(l a - 8)— )3 sl
3 - 23|
] | . | |

6. Na urtoAoyioete ta ywvopeva : W (1) (-5) (+2) = B)
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N L 5 (56) ¢ 14’)(—Ls) -%J- (E1929J2) _

) {2 o)

7. Na UTIOAOYIOETE TIC TOPOOTACELS :

A= (-3)(-3)(-3)(-3)(-3)=B _(CIN (o 2) 34V _5)_

el slalsle)
L2l o)

8. Na Bpeite Toug avtiBeTOUG KOL TOUG OVTIOTPODOUG TWV APLOUWVY :
1 2 0.
5 1, 1 o +0,2, 3

8 4

A.7.6 . ATAIPEXH PHTQN

1. Na unoloyioete ta mnAika :

a) (+49): (+7)= B) (-5):(-5)= y) (+6):(+6)=
8) (-3):(+1)= g) (-40):(-5)= ot) (+81):(-27)=
7 (-100):(-10)= n) (2500):(-25)=  ©) (-3000):30=

2. Na KAVETE TLC SLOUPETELC

" 3.0 5)_ 5 3.(_4_ p (6.1,
§L§J 15k5j LSJlo
d) —4:(—2\: €) 5:(—1\: oT) l;(.4):

3. Na Bpeite Ta mnAika:

+100
- 120
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+96
o = — =
) —5 B " a
- 48 -5 0
- 8) = =
¥ —& 4 D 3
4. Na kdvete Tig mpdeLs :
-4 9 = p 7 -1 -1/ 9)
a — __2;‘ Y) 3 L >
5 -2
18 ) _5 2 “11
5 —:-3 = oy T
5 2 5 6 6

[1]
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5. Na KAVETE TIG MPALELS :

g-2 4 EENE +5-(B)D)
@) —-— _12% B) T: ) ——— =

3 4 3.(-4)+5

-5 3 —2 72 4 3
SRR A I R T L S

KG —2)&4) K3 4)&5 10 2)
INCRIORCOE

LS 3 15) LS 10 ZJ

6. Na UTIOAOYLOETE TLG MOPACTACELS :

A=7.3+8:3-5= B =-20:8+25:5-21:2 =

I' = (21-7):2+(-6+3):(-3) = A= (x+1)-3+(3x+2):(-1) =

E=2-[3-(-1)]-[10:(-2]- %= Z=[5(-8)+15-(-4)[-(-04)-(-05)- O]
5

H=8-[-(-2) - 5] 10 +[6 : (-3)] =

7. No UTtOAOYLOTEL N TLUA TNG MAPACTAONG :

(2_1\:(3+5_1\ (_4+5_3\'(3+1\
NI |
Lz e wl2 o6
(9 2)( 4 2) (4 (5)
== 13-+ | -

\3 6JU 5 10) L 7)\7)
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EITANAAHIITIKEX AXKHXEIX

1. Naou MTITANPWOETE TOV TLO KATW TIivaKaL:

APIOMO2 ANTIOETOZ ANTIZTPODOZ AMOAYTH TIMH
-5
S
+

7

0,3
-13

3 2
7

2.+ No Béete to katdAAn\o cOpBoro (<, =, > ) oToKevo.

@) (-4)(+3) ... (-2)(+6) B) (-3)(-8) ... -3-8

p 1L 1] 7) 853 ... (71-3)(-2) ,
131..0 —= .=

» 113} ) 2 11

2 |2-7 1

_= 90 ...-

0" g5 ‘ 5 5

3. Na KAVETE TLG TPALELG.

A) (=7)+(-5)=

' (1)+(9) B (-4) (-9) =

1 (+56) :(-8) = 5 L1317 -6

8)(__1\(_£): GT)|_ |:(_51):
ORI L3

o (F17+3)~(-4+11) = )~ (=2)(-6)(-5)=

4. Av LA Ao TG TTapakatw GpACELG ElVOL CWOTH KUKAWOTE TO ypappa X, av mat
eivat AaBog, kukAwote to A.

a) O apBuog -21 sival puoLkog. b2 A
B) Auo avrtiBetol aptBuot eival opdéonuoL. b2 A
v) AUo aplBuoi mou éxouv Stadopetikd mpdonuo Afyovtal 5 A
€TEPOCNLOL.
8) To aBpolopa SVo avtiotpodwy aplBuwv eival (oo pe pndév. b3 A
g) To ywopevo S00 etepoonuwy aplBpwy eivat OeTikog aplOpog. b3 A
ot) To aBpolopa dUo apvNTIKWY apLBUWY Elval apvnNTIKOG apLBUOC. b2 A
{) To ywopuevo dUo avtiBetwyv aplBuwv eival ioo pe +1. b2 A
n) Metafd dUo apvnTkwy aplBpwy LeyaAUTEPOC iVl EKEIVOC HE TN b2 A
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HEYOADTEPT ATLOAVTI) TIUY).

5. Na urtoAoyLoBoUV oL TLHEG TWV TILO KATW APLOUNTIKWY TTOPOOTACEWV.

a) -9+5-3-10+14+2 =

By (-7)(=4) ~ (-5)(-5) +(+18) : (-3) =

n—(-1,2) +(+4,6) - (+2,8) =

o +9( FALANAT AN S (43)( 211

o) |2 (4)||‘ (9? TS -

GTLSr(klojL”l 1\1%\4)1)ﬂ’ 2\( 9) ) ¥ 45(’2\1_

|

5

| LT
JU )

\ )
(=2)(=3)(+4)(+5)(=13)
) (+60)(-26)
(=2)(=4)(+3) = (=1) (+3)(=4) _
1) (-2)(-5)

6. Ava=-3 B=4yqy=-1 vo Ppeite.

aa+P-y= ) 2a—-PBy+y= =

JeAvx=1kuy ="

" TA

2 Vo VTOAOYIGETE TNV aplOUNTIKN TN TG TopdoTaoNS

[1]
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X — OX + 2Xy
A- X-5x+2
X+y

8. Ava+B==7 o X—y=-3 yq UTIOAOYLOETE TNV APLOUNTLKA T TNG
nopdotaong B=13 - [5 + (y o X):I o I:—Cl o (B + 2)]
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PHTOI APIOMOI - OEQPIA

A. OPIXMOI

OeTikoi aprBpoi givar ot apBpoi mov £xovv mpdonpo to + (ToAAES Popég

1
To + mapadeineron) wy. +3, +105, + 2 +0,7,326.

Apviitikoi apBpoi givor ot apiBpoi mov £xovv TpoOGMLO TO -

2
my-3,-45,- 3 -0,45.

To undév (0) dev éxer mpdonpo. Xwpilet Tovg Heticovg and Tovg apvntikovs. Ohot ot BgTikoi givar peyorvtepor amd To 0 evd 6Lot o1 apviTikoi givar
pnwpoTepor omo6 to 0.

O1 BgTikoi, ot apvntikoi kot 10 0 aroTeA0HY T0 6VVOR0 TV pNTAV 0ptOpd@v Tov cupPorifetar pe o ypdupa Q .
Opodonpor givar ot opBpoi mov Eyovv To id10 TPdHGNNO

3
ny -2, -7,- 2 ko +8 , +24.

Etepoonpor givat ot opBpoi mov £xovv d1eQpopeTIKd TPoHoN IO

1
my. -3, +7 ko - 2 +25.
Azolotn T £vog pntov aptBpod a eivon 1 ardotacn Tov omd to 0 . H oamdotaon eivon wavta OeTikn dpa kot amdAvTy Tun givon Tavra

1 1

+_

OeTikég apOpog, my. n I-51=5,n 1-3,21=3,2, .Avo pnroi apBpoi Aéyovtar avtifetor av Exovv Ty idta amdrvTy

2
2 2
303

T Kot S1opopeTikd Tpéonuo m.yx. S pet0 -5, - JE TO

To &0polopa dvo avtifeTtwv aplOuwv sivar tavta 0,

A
my-5+5=0, 2 + * 2/ =

B. [IPAZEIX PHTQN APIOMOQN

¥ npo6Ogct opdonuev apdpdv dratnpodps To TPoGNIO TOV TPochHeTéwV Kot TPoshETovne TIg amdrvteg TpEg Tovg .y, (- 3) + (- 7) =
B+7)=-10

(+10) + (+12) = + (10 + 12) = + 22

R REC BT P
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-3 +(-5+(-10)+(-12)=-(3+5+10+12)=-30
X wpocOeon eTepdonuev apOpdv Balovpe 10 TPOGNIO TOV PEYOADTEPOV GE AmOILTN TIUT| oPBUOD KoL GQUIPOVUE TIS ATOAVTES TIUES TOVS TL.Y.

(+15)+(-7)=+(15-7)=+8

(- 24) + (+ 10) = - (24 - 10) = - 14
(-9)+(-3N+(+H+(-2)+(+8=(-9)+(-P+(-)+(+ 4+ (+8) =

=(-10)+(+12)=+(12-10)=+2

[8L0TNTEG IPOGOEOT| G

(i) o + B =P+ a (AvriperadeTiki IS r6Ta)

(i) (@+B)+y=a+(B+7) (dpocetarprotiki IdrétnTa)
(i) a +0=0 ( To 0 ovdétepo oTOVYEID )

(V) a+y=B+ydpaa=p (Aaypaen)

Y éva afporopa pmopovue va Tapaieiyovpe Tig TapevOEsELS Kal To GOUPOAO TG TPOGOECTG KOl VA YPAWOLLE TOVG

TPOGOETEOVG LUE TO TPOGTLLO TOVG,
. (-3)+(+7)+(-2)+(-6)=-3+7-2-6=-11+7=-4.

TNo vo agapéoovpe and Eva pntd apBpod o éva dAro pntod opBuo B, TpocBiTovue otov a Tov avrtifeto Tov B

. (+5)-(-7)=+5+7=12

-3 - (-3) - -

-] - |-=] =-=+
3 > 3

0 “TOAAATAQCLAGLOC” TV TIPOCT| MWV SIVEL:

[ e

(*) (1)=+
() ()=-
() (+)=-
=+

TNo vo moiramhacidoovps 6vo pTovs opdlovg TpdTa “rorromracialovps” To TPOONUE TOVS KOl HETH TIG ATOAVTES TILESG TOVG ,

(-3 (-7 = +21
Y.
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[810TNTEG TOAAATTAQGLAGOV :

0] e '8 - '8 e (AvrtiperafeTiki Id6tnTo )
ot = oo
(ii) o [+ 1:] - u (Mpoostarprotiki Idrétnra )
(iii) oL- 0=10 (To +1 ovdétepo oTorygio morhamracLacnov )

(V) e+ [ﬁ + ,:r.:l (o wo*pgﬂ)l}.‘nK() oToyyEio )

v) (Empeprotikn Idotyra )

Avo apifpoi Tov To yvépevo Tovg givan +1 Aéyovtot avticTpool mw.y.

1
3'[+—] =+1 = 3 km +§

avtioTpogot

[53) -1 = e
-=l'l-=] = -— k¥ -
5 2 5 zgricrpoq)m

) (9244

A" TAEH
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EW81KEG TEPIMTWOELG

™mG¢ Swaipeonga:a=1
a:l=a
0:a=0
a : 0 givan adOvaTn TPagn

T vo Bpodpe t0 amoTéleopna pog optOuUNTIKAG TaPAGTACNS TPETEL VAL 0KOAOVOOVLLE TGTA TV O KATWO GEPA GTNV EKTELECT) TV TPAEEWV:

(i) Kavouvpe Tig mpagelg mov elvat 6tig mapevOLoelg.
(ii) Kavovpe Tovg morhomhacrocpois Kot Tig dLuipécels.

(iii) Kavovpe Tig mpochicers ko aparpécerc.

PHTOI APIOMOI - ASKHIEIY

A No kavete Tic TPaLELg

1. (-12) + (-10) =

2.(-8)- (+12) =
r 2\ r 1[:]
LU ?] )
r '—II,!‘I ] ?

4. L_EJ . k_g] B

5.-5,2+3,1=

6.(-12+3) (-5+1) =
7.-6+10-4+5-2-6+3=

8.(-3) (-9)-(+10):(-2) =

4+ () - (4
-] + |- - | +—=] =
o \ 8 12 6
10. (-5) (+3)+(-8): (-2) =

11.(-7-8) (-2) +(-12) =
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12.(20-5'2)"3-12=
13.(-3) (-5 (+2) (-1=

14.|-5|-|+5]|+(-5) =

B. Na BaAete o€ kUKAO TN WO T aMAvINGY

1.-12+7=-19,+19,-5,+5
2.-3-5=-8,+8,-2,+2
3.-10+10=-20,+20,0,-1
4.(-8)-(-2)=-10,+10,-6,+6

5.(-30):(-5)=-6,+6,-150, + 150

919, 4 -
6. 3 2 -1 g 4,+1

12.(..): (-2)=+6

13.(-7) (......)=0
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14.(......) (-15) =-15

15. (o) s (R 1) =-12

Na BaAete To KaTAAANAO a0 TA GUUPOAA <, =, > HETAEV TOV APLONWV:

16.-4 ... +2
17.0 ...... -3
18.|-5]...... 5

19.3 (-4) ...... (-2) (+6)

20.(-24) : (-6) ...... (+1) " (- 4)

21. N BaAete KATA 6ELpa HEYEO0OUC TOUG IO KATW aplOpovg apyifovtag amd
TOV JUKPOTEPO.

2 4
+3,-6,-3,+2.0,- 10 +1

r. Na kavete Tig mpageus:

1.-(-9-4)+[13-(-5+4)]-[-8-(3-6)+4] =

) (‘7‘932[-%]-“16—?)-[—%] -9 =

3.-(-11+5)-[-12-(-6+9)-3] - (-18) : (+ 6) =

(=5 (= 4)+(-9-9): (+7)
L (o0

-2} (4
6
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A. Na vrtodoyioete TNV aptuntikn Ty ¢ Tapdotacng.

=T"X§.r—33r+9m 1

_— o= ——

1 2% + HZw wvx=-3,y=+4, 3
B=2x—3§.r—m 1
_ o= ——
2. Xy *y ,aovx=-5,y=-2, 2

3. Av y1o Tovg pnTovg X kot y woydel X 'y = 0 kot x <y, va Bpeite moteg and Tig mo kdto oyéoelg eivar opbég ko moteg Adboc. (o) x <0

Koy <0
B) x = 0 ko
y>0(@x<
0 kory =20
) x = 0 xon
y=0

4. T ovpumepacpato Pyalete yio Tovg pntovg o kat Bov (o)

wp>0 =
B o:p<o
(Ma+tp=6
©®)a p=L

(e)a-p=0
5. Av y1o Toug pnTovg apdpovg a, B eivar o =1 ko o > B va Bpeite motég and Tig mo kdtm oyéoelg sival cwotég Kot moteg Adbog (o) =1,
p=-1

(Bya=-1,p=-1
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PHTOI APIOMOI - AYSEI> ASKHIEON

A Na kavete Tig mpdgers

1. (- 12) + (-10) = - 22

2.(-8)-(+12)=(-8) + (- 12) =- 20

(9L

1
[_E].[_E] 7]

3] L 6 3

4, !
5-52+31=-52+31=-21
6.(-12+3) (-5+1)=(-9) (-4) =+ 36
7.-6+10-4+5-2-6+3=-18+18=0

8.(-3) (-5)-(+10):(-2)=(+15)-(-5) = (+15) + (+5) =+ 20

__ 1 2
24 24 24
_
24

10. (-5) (+3)+(-8): (-2) = (- 15) + (+ 4) =-15+ 4 =- 11

11.(-7-8) (-2) + (- 12) = (- 15) " (- 2) + (- 12)

=(+30)+(-12)
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= +18
12.(20-5°2) 3-12=(20-10) 3 - 12
=10 3-12

=30-12

=18

13.(-3) (-5 (+2) (-1) =- 30 (Tpia ©Anv, 10 3 TEPLTTOG APt

npoonuo ywopévov - ) 14, |-5|-|+5/+(-5)=5-5-5=-5

B Na Balete o kUkA0 T 6WOTH andvTnen

- . R -
L - "t - |= [ —
2 iz 2 - i
i +
T —
bl . — T - -
L. = - - r
- . - -
i FoilFs Kz = - -
T
5 W 5 = 4 4t
- Tl - L .
a |-z |-= . — i
—

Na cupmAnpwoete r(:f‘l;c-s\.)d Y& va l(rxl'i:OU\; oL l(;'(')TT]TEQ.
7.(-3)-(+2)=-5

8.(-12)+ (+12)=0

9.(-12)+(+5) =7

10.(-6)- (-10) =+ 4

SRR
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11,
12.(-12):(-2)=+6
13.(-7)"(0)=0

14. (+1) (- 15)=-15

15.(-12): (+ 1) =-12
Na BaAiete To KATAAANAO 0O TX GUUPOAX <, =, > HETAEY TWV aAplOpwV:

16.-4<+2

17.0<|-3[(0<+3)
18.|-5|=5(5=5)

19.3 (-4)=(-2) (+6) (- 12=-12)
20. (- 24) : (- 6) > (+1)* (- 4) (+4 > - 4)

21. No Bdiete katd oepd peyéBovg Toug mo Kate aptdpovg apyilovtag amd Tov pKkpoTepo.

2 4
+3,-6,-3,+2,0,- 10 +1

4 2
'6r'3r' 10 r0;+5r+1r+3
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F Na
KOVETE TIg
npages:

L-(-9-4)+[13-(-5+4)]-[-8-(3-6) +4] =

(-13)+[13-(-1)] - [- 8- (-3) +4] =

+13+(13+1)-(-8+3+4)

=+13+14-(-1)
=13+14+1

=28

) [—?—9):[—%]—“15—?)-[_%] g -

(40

1
=+20-(-6)-8
=20+6-8
=26-8
=18
3.-(-11+5)-[-12-(-6+9)-3] - (- 18) : (+ 6) =
=-(-6)-[-12-(+3)-3] - (-3)
=6-(-12-3-3)+3

=6-(-18) +3
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=6+18+3

=27

20+ (=14): [+ 17)
(-8 -(-¢)

(+20) +(-2]
(-9 =[-8

A" TA

[1]
o
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] 5
2
-— -1
5
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[1]
o

=-2

A, Na vrodoyicete TNV aplun Tk T g Tapdotaong.

Tay — 3y + S 1
= o= ——
1. 2?""&0} ,(X,VX:—31y=+41 3
1
1343 (r4) 00 ]
a 1
2+(+4 -3 -=
v+ (-3:(-3)
- B4 -12-13
-8-1
- Q9
-4
=+11
2z - iy - w 1
 myey YTTg
2 ,ovx=-5,y=-2,
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[1]
o

B =
(=51 (=2 +(-2]
—10-6+—
10-2
—16+ =
B
1
- 15
2
B
31
= —2
8
1
311
B2
a1
16
3. Av yi0 Tovg prTovg X Kot y woxvel X "y = 0 ko x <y, va Bpeite moteg omd TG mo kdtm oyéoelg sivar
opOEg ko moteg AdBog. (o) x <0 kory <0 AdBog (x 'y >0)
B)x=0xmy>0Xwotd
(Y)x<O0xory=0ZXmc16
®)x=0koy=0Adabog(x=y)
4. Tiovunepdopora Byalete yio toug pnrovg o kot fov (o) o B> 01 @, f opdonpor
B)a:p<0na,perepoonuor (y)a+pf=0ma,p avribetor () o B=17 a, p avrictpogor(e) a- =01 a, p icor
5. Av yio Tovg pntovg apdpovg o, B eivar o B =1 kat o > B va Ppeite motég amd Tig Mo Katm oyéoelg eivar opOEg
Ko oteg Aébog () a=1, f=-1 Adbog (- 1)
(Bya=-1,p=-1Adbog (a=p)
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[1]
o

(y)a= 2,[3=-22u)6'r()( 2 )

1

®)a=5,= 5 X610
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