fysikidg,

TPAIIEZA GEMATQN
ATABAOMIEMENHX AYXKOAIAX
Op1lovtio foAn

1.16039 / B1

2.1. AVo owpata A Kal B sktofsUovtal Tautoxpova opl{ovila amd chueia Tou améxouv amnod to £8adog
vyn h kat 9h avtictowxa.
(a) To A cwpa B€AsL TpUTAACLO XpOvo amo To B cwpa yia va ¢tdost oto £5adog.
(B) To B cwua BEAeL TPUTAAGLO XpOVO Ao To A cwia yla va ¢TdosL oto £8adog.
(y) Ta Vo cwpata A kat B ¢ptavouv tautoxpova oto £8adog.
2.1.A. Na emi\é€ete TV 0pBN) tpoTAON.
Movabec 4
2.1.B. Na attloAoynoste TV enthoyn oag.

Movabec 8

2. 16049 / B1

2.1. Mikpn odaipa adprvetal va mEcsL anod pikpo U og h amod to £dadog, skteAwvtag eAsUBepn mTwon. Mwa
idla opaipa BaAetal tavtdxpova and to iSto UPog pe op{ovTia TaxUTNTA HETPOU V,. Eotw At, kat At, ta
XPOVIKA SLaoTAATA TTOU KAVOUV N Ipwtn Kat n Ssutepn odaipa, avtiotoKa, yla va ¢ptdcouv oto £8adog.
H oxéon avdapesoa ota U0 Xpovika Staotripata ivat:
(a) At; < At, , (B) At, = At, (v) A4t, > At,

2.1.A. No eTUAEEETE T OWOTH ATAVTNON.

Movadeg 4
2.1.B. Na aiTloAoyrOsTE TV ANAVTNON 0ag.

Movadeg 8



fysiki4'

3.16085 / Bl

2.1. Zwpa ektofeVeTal 0pL{OVTLA Ao KATTOLo UPOG e TAXUTNTA LETPOU U,y. O XpOVOG TTOU TIEPVA YLa VAL YiVEL
TO HETPO TNG TAXVUTNTAG TOU CWHATOG (oo pe 3V, eival ioog pe:

_ YoV2 _
(o) == B ==

Vo

(v) t=?

2.1.A. Na smtilé€ete TV 0pON amdvinon.
Movaédsec 4
2.1.B. Na attloAoyfosTe TV €Aoyn oag.

Movaébec 8

4. 16098 / B2

2.2. Av yila éva owpo TIou ektehel oplZovtia BoAn Le apXIKh TAXUTNTA LETPOU Uy, TO 0pL{OVTLO BEANVEKES
givat ioo pe S, tote to UPog H amd to onolo eKTofeUONKE TO AVTIKEIPLEVO Elval:
2-v3 2 v} g-S?
, o (v)

@== @ P

2.2.A. Na eltiAE€eTe TNV 0pBN amavtnon.

Movadec 4
2.2.B. Na attlohoynoeTe TNV MAOYH OOC.

Movadeg 9
Na BswpnosTe TRV EMITAXUVON TG BaputnTag otabepn Kot va AeANTEEG TIG SUVALELS TTOU ALOKEL 0

ATHOODALPLKOC OEPOLC.
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5.16118 / B2

2.2. Ao odaipeg 31 Kal I, ektofevovtal opllovtia pe Tnv (Sla taxvtnta anod onueia A kot B avtiotoya mou
Bpiokovtal otnv dta katakopudo kat oe VPN and 1o €dadog hy kat h, avtiotolxa yla Ta omoia LoYXUEeL
hy = 4+ h,.Av n oplOVTLO LETATOTLON ATO TO ONUElo eKTOEELONG TWV OdaALPWV 1 KaL 2, LEXPL TO ONMElo
nipookpouong oto £5adog (5nAadn to BeAnvekeg), elval x; Kal x, avtioTolXa, TOTE LOXVEL
(a)x; = 4-x, ’ (B) x1=\/7-x2 , (v) x; = 2-x,

2.2.A. Na smtiAé€ete TRV 0pBN) TpoTAON.

Movabec 4
2.2.B. Na attloAoyfosTe TNV mAoyn 60g.

Movadeg 9

6.16206 / B2

2.2 Ano onpeio O mou Ppioketal oe VY og H amnod to édadog Paretal oplloviia éva cwia
pagag m He apyikn TaxUTNTA HETPOU U,, EXOVTAG KLNTKA evépyela Ky(n emutdyuvon tng
Baputntac eival otabepry LETIUR g Kal n avtiotaon tou agpa Bewpeltal apeAntéa).

TN XPOVLKN OTLYLN TIOU N KLVNTLKH EVEPYELA TOU CWHATOC Elval SUTAAoLa Ao TV apxLKr, TO

HETPO NG KATAKOPU PN G CUVLOTWOAC TNG TAXUTNTAG EIVAL V), KA TNG OPLIOVTLAG CUVLOTWOAS

. . . . v . . N 1
glvat v,.. O Aoyog Twv PETpWV TwV taxurr]twvv—x TOU CWHATOG EKELVN TN oTLypn glval loog pe:
y

(o) - : (8) 2 : (v) 1

2.2.A. Na enAé€ete Vv opBn amavinon.
Movaédeg 4
2.2.B. Na attloloyrioete TV enAoyr ooc.

Movadeg 9
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7.16249 / Bl

2.1 Mwpn odaipa PaMetat opZovtia He TaxVUTNTO HETPOU VU, = “«— p—>
10 m/sand tnv tapdtoa evog ktpiou. H tapdatoa Pploketal oe UPog O—> Uy ---JthhH T
h = 45 mand 1o éSadoc, mou Bewpeitat oplovtio. Te andotaon D = |=rrcs

h

20 mamno o Ktiplo autd uTtdpxet Seutepo WNAO ktiplo onwe daivetal

. . . . . v
KoL 0To oxfjpa. To LETPO TG EMLTAXUVONG TG BapuTnTag otny entddavela OO S .S

e e e
™m¢ Mg eivat g = 10 m/s? kat n avtiotacn tou aépa Bewpeital

2

opEeAnTEQ.

O Xpovog Kivnong LEXPL TNV TPWTN TTPOCKPOUON TOU CWHATOC (elte oto €6adog eite OTO AMEVAVTL KTHpLO)

glvat:
(@)3s , B)2s ) (v1ls
2.1.A. Na eriNé€ete T owotr amavinon.
Movadsc 4
2.1.B. Na aLtloAoyn O€Te TNV eMAOYr oag.
Movadsg 8

8.16264 / B1

2.1. Zwpa ektofevetat opl{ovtia amno Kamoto UPog h mavw amnod to £8adog pe optlovtia taxutnta Ue. Kamota
OTLYUN N opt{OVTLOL LETATOTLON X €XEL TO (810 HETPO HE TNV KATAKOPUPN UETATOMLION Y. TN OTLWYUN AUTH, N
TOXUTNTO TOU CWHOTOG EXEL LETPO:
(@) U V3, (B) Up- V5 (v) Uo V7
2.1.A. Na smtiAé€ete TNV 0pB1) amavnon.
Movadec 4
2.1.B. Na attloAoynosTe ThV EMAOYH 0AG.

Movaébec 8
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9.16639 / Bl

2.1. Zwpa palag m ektofeVeTal 0pL{OVTIa PE TaXUTNTA HETPOU Uy amd Ukpo UYog h. H

TpoxLa mou Ba Slaypa et To cwpa Ba sival mapaBoAn av:
(a) oto cwpa ackouvtal n BapuTikn SUvaun KoL n aviiotacn Tou agpa .
(B) n poévn Suvapn mMou aoKeltal 0To cwia sival To BApog Tou.
(y) n ouvictapévn Suvaun Mou AoKE(TAL OTO CWHA sival HNSeVIKN.
2.1.A. Na srtAé€eTe TV 0pBN poTaAoN.
Movaébec 4
2.1.B. Na attloAoynosTe TNV EMAOYN COG.

Movabec 8

10. 16737 /B1

2.1. AVo cwpoata A Kat B pe paleg my Kaw m, = 2m; avtiotolxa, Bpiokovtatl oto 8o pikpd vPog h amd to
€dadog kal ektofevovtal oplovTla He TOXUTNTEG U; KAl U, = 3u; OvTioTolXa TIPOG QVTiBEeTEG
KateuBUVOELG. AV 0yVOrCOUHE TNV aAVTioTAoN TOU a€pa, TOTE
(a) To cwpa A Ba dtaosl TpwTo oto £5adoc.
(B) To cwpa B Ba ptaocsL mpwto oto £5adog.
(y) ta 8vo ocwpata Ba ptacouv Tavtdxpova oto £5adoc.
2.1.A. Na sruhé€ste TNV 0pBN pdTaon.

Movaéec 4
2.1.B. Na attlohAoynosTe TNV EMAOYH 0OC.

Movaédec 8
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11. 16871 / B2

2.2. An6 Uog H mavw amod optlovtio SAmedo KAl 08 CUYKEKPLUEVO TOTIO, TIETAME HLA ULKpN odaipa, e
opL{ovTLA apXIKA TAXUTNTA V. AV OL AVTLOTACELG TOU aépa ayvonBouv, n TeAKNA TaxuTnTa ThG odaipag
otav ¢ptavel oto danedo, oxnuatifel pe TV opi{ovria StevBuvon ywvia ¢, n onoia ivat:
(a) avegaptntn amod to HETPO U, TNG APXLKAG TAXUTNTAG.
(B) e§apTwpevn amod To LETPO U, TNG OPXLKNAG TAXUTNTAS.
(y) mavta ion pe 45°.
2.2.A Na eTTAEEETE TL CUUMANPWVEL CWOTA TNV TAPATIAVW TIPATAON.

Movadsg 4
2.2.B Na attloAoynosTe TNV EMAOYH CAgG.

Movadsg 9

12. 16873 /B1

2.1. AVo umdAeg A kat B kwoUvtal pe SLapopeTkKEG TAXUTNTEG ME UETPA Uy KAL Up QVILOTOLXQL OTNV
emudavela evog Aeiou op{ovtiou Tpamellov nou Bpioketal og UPog h and To damedo kat médtouv TNy idla
XPOVLKA OTLYUA oo TV AKpn ToUu.
Av vy > vg ola odaipa Ba pBdceL mpwtn oto £5adog;
(a)n A , (B)nB , (y) Ba dBdcouv tautdxpova

2.1.A. Na eTUAEEETE TN CWOTH ATAVTNON.

Movadsg 4
2.1.B. Na attloAoynosTe TV eNAoyn 00C.

Movadeg 8
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13. 19477 / B1

2.1. Eva owpa ektofevetal anod onpeio O v Xpovikn otyun to = 0 kot ektelel opZovtia BoAn. H xpovikn
OTlyMn t; KOTA TNV omola To HETPO TG KATAKOPUDNG OUVLOTWOAG TG TaxUTTAg ival SUTAACLO amod To
METPO TNG 0pLIOVTLAG OUVLOTWOAG TG, Elval on pe:

Yo B)ﬂ Yo

g g Y329
2.1.A. Na emtiAé€eTe TNV 0pBN amavtnon.
Movaébeg 4
2.1.B. Na attloAoynosTe TNV MIAOYH 0AG.
Movadec 8

14. 19480 / B2

2.2.Eva owpa ektofeVetal anod onpeio O mou Bpioketatl og VPOG H pe apyLkh TaxLTNTA Uy Kat EKTEAEL
opllovtia BoAn e BeAnvekég S. Av ektofelooupe opllovtia To 6o cwuo and to idlo onueio pe
ToxUTNTA 204, TO BEANVEKEG:

o) mopapével (Slo B) Suthaotaletal y) tetpamiacialetal

2.2.A. Na erulé€ete tnv 0pOn andvtnon.
Movadsg 4

2.2.B. Na attloAoyfoste tnv emloyr oag.

Movadeg 9

15. 19651 /B1

2.1.Eva owpa ekteAel oprZdvria BoAr, ard Uog H, pe apxik Toxvtnta u,. To BeAnvekég tng elvat ioo
pe S;. Av to (610 owpa ekteléoel opllovtia BoAn amod Uog 4H, pe tnv idla apxikr opt{oviia TaxutnTa
U,, TOTE TO PEANVEKEC:

(a) 8¢ petoparetal.
(B) urtodumAaoLaleTal.
(v) Suthaotdletad.

2.1.A. Na erilé€ete tnv opBn mpdtaon.
Movabec 4
2.1.B. Na attioAoynoete TNV emiloyr ooc.

Movabec 8
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16. 20230 / B1

2.1. H odaipa tou oxnuatog ektofeletal SUo dopEG
Me OLOPOPETIKEG APXIKEG TAXUTNTEG EKTEAWVTAG
opZovtia BoAn, amd to 6o uPoc h and to £dadog.
310 oxnua dailvetal n Tpoxld mou akoAouBsl petd
v mpwtn pidn (A) kat petd tn Ssutepn pidn (B)
avtiotolya.

O xpovog mou Ba KwvnBel n odaipa uEXPL va dTacel

oto £8adog sivat:
(a) peyalutepog otnv tpoxta A ,  (B) peyaAutepog otnv Tpoxtd B, (y) (8Log yLa Tig tpoxtég A kat B
2.1.A. Nat eTUAEEETE TN CWOTH amavinon.
Movadsg 4
2.1.B. Na attloAoynoeTe TNV EMAOYH OOC.

Movadeg 8
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17. 20232 / B1

2.1. Ao BopBapdiotikd agpomAdva (1) kat (2) kKwouvtal pe taxutnteg opiiovtiag SieBuvong, os UYn
H, = Hkaw H, = 57H avtiotowa, mavw amno to £€5adog. Tn XpovikA otyun to = 0, adrvetal va nécel
and kabe aepomAdvo pio BopPa. Ov BouPeg dtavouv oto £58ad0og TG XPOVIKEG OTLYMEG t; Kal o,

avtiotolxa. Av Bswpricou e LNSeVIKA TNV AVTioTAON TOU Aépa, yLa To Adyo t—l, LoXUEL:
2

u_ 2 G 5 b )5
@P=10: . ®2=[7 . wmE=3

2.1.A. Na eTtAEEETE TN CWOTH amavtnon.
Movadseg 4
2.1.B. Na attloAoynoeTe ThV EMAOYH OAG.

Movadsg 8

18. 20233 /B1

2.1. Eva BopPapdilotikd agpomAdvo Kiveltal opilovtia os UPog h mavw amod 1o £8adog pe otabepn
TaxUTnTa Uy. Kamola xpovikn otyun t, adprvetat va mécet anod To agpomAdvo pia BopBa. H Boupa drdavel
oto £8a¢0og PETA amd Xpoviko Staotnua At = 4s. To BopPBapdilotikd aspomhdvo sfakoAouBwvtag TNV
oplfovtia kivnon tou oto 8o UPog h, auédvel TNV TaxUTNTA Tou o 2V, KoL Tn Statnpei otabepn. Kamola
ETIOEVN XPOVLIKN OTLYUN t; adrveTal va ECEL and To agpomAdvo pia deUtepn BopPa. H BouPa dtdavel oto
£6adog PHeTd ard xpoviko Stdotnua At'.
Av BswpPROOUE OTL SV UTIAPXOUV TPLREC KAL N AVTIOTAON TOU aépa ival apeAnTEQ TOTE :
(a) At' =25 , (B)At' =45 , (v)At' =8s

2.1.A. Na eTUAEEETE TN CWOTH ATAVTNON.

Movadecg 4
2.1.B. Na attioAoynoete TV emhoyn cag.

Movadsg 8
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19. 21438 /B2

2.2. Mikphj odaipa ektoevetaLtn xpovikr otiypit = 0 s oplovria, e taxvtnta v, omd vog H and
10 €6ad0og. Tn XPOVLK oTyun t = t; n odaipa anéxeL h = % amno 1o £€6adog.

Edv s n ouvoAwkn optloviia anoctacn nou Ba Sltavucel n odpaipa LEXPL va PTdoeL oTo 600G KaL S5 N

opl{ovTLo amdoTaon ou £XEL SLaVUCEL N odaipa LEXPL TN XPOVLKN OTLYUN t1, TOTE LOXVEL:

(@s;=>s , Bsi=3s , WMsi=zs

2.2.A. Na emAEEETE TNV OWOTH AmAvtnon.
Movadsg 4

2.2.B. Na attioAoynoete tTnv emiAoyn oag.

Movadeg 9

20. 21440/ B2

2.2. Mia pkpr odaipa ektogeetal opZévtia pe taxVtnTa Uy ard UPog h. To péTpo Tng TaUTNTAS TNG
otav ¢ptavel oto €8adog eivat ioo e 2 - vy. To UPog h amo To onolo ektofeltnKe N odaipa Sivetal ano
Tn oxéon:
@h=2 , @r=22 , @mr=2
2.2.A. Na emAEEETE TNV OWOTH AmAvtnon.

Movadsg 4
2.2.B. Na attioAoynoete tTnv emiloyn oog.

Movadeg 9
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21. 21688 /B1

2.1. Avo nadia, n Mapia kat n Fewpyia, mailouv otnv akpoBaAaoold METWVTAG METPEG. KAmola oTyun
T SU0 MALSLA TIETOUV TAUTOXPOVWCE, Ao To 6o UPog H amnd tnv emidadvela thg BadAaocoag, amo pia
nétpa pe optldvria ToxUTNTA Uy KAl Uy avtioTtolyo. Na o HETpa Twv TaXUTATWY LoXVEL Uy > Ur. Katd
v kivnon, hy kaL Ay eivalta vn amno tnv enwdpdvela tng Balacoag nou Bpiokovtal tn XPOVIKN OTLYUNA
t n métpa tng Mapiag katl avtr tng Newpyiog avtiotowxa. H avtiotaon tou agpa Bewpeital apeAntéa.

Mo ta oyn hy koL by KAOe XPOVIKN OTLYUN LOXVEL:

(o) hyy < hr ) (B) hpr = hr ) (v) hpe > hr
2.1.A. Na emiAéEeTe TNV 0pON mpoTaoN.

Movadsg 4

2.1.B. Na attloAoyroete tnv emiloyn ooc.

Movadsg 8
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22. 22515 /B1

2.1. AVo avBpwrtolL ou PBpiokovtal og praAkovia evog Pnhou ktipiou, metolv amo pia pikpn opaipa o
KaBévag. O évag metdel T Sk Tou odaipa pe apxikr opl{ovTia TaxVTNTO Uy,, and onueio A To onoio
Bploketat og UPog h, amo to opllovtio £6adog. O dANog metdel Tn 6Lk Tou odaipa pe apyLkn opllovila

ToxUTNTA Ugy, artd onueio B to omoio Bpioketat og VPog h, amd to optldvtio é5adog.

Av Sivetal otLyla ta dUo PN oxveL n oxéon hy, = 4 - hy, OTL LTOPOULE VAL OYVOI GOUE TLG OVTLOTAOELS
TOU a£poa KaL otL oL SUo adaipeg édtacav oto ibLo akpLlBwe onpeio oto optldvtio £6adog rtou Bpioketal
otn Bdon tou Ktipilou, TOTE yLa Ta HETPA TWV OPLIOVTLWY APXLKWV TOXUTATWY Twv 800 odalpwv LoXUEL N
oxéon:
(@) vo1 =2-vp2 (B) vo1 =vo2 (V) voz = 2-vp1

2.1.A. Na erilé€ete tnv opBn mpdtaon.

Movabec 4
2.1.B. Na attioAoyroete tnv emiloyr ooc.

Movabec 8



