fysikidg

TPAIIEZA OEMATQN

O®OEMA B

Avatipnon Opmig

1.15891 / B1

2.1. Snuelako aviikelpevo palog m, KWOUHEVO HE TaXUTNTA U, CUYKPOUETAL METWITLKA Kol TTAQOTIKA UE
APXIKA AKIVNTO ONUELOKO avTiKEipevo palog 3 - m, To omoio sival eAeUBepo va Kivnbeil. To MOGOCTO TNG
KWVNTIKAG EVEPYELAG TOU BANMOTOG TTOU LETATPEMETAL O BEPULKN EVEPYELA, KATA TN SLAPKELA THG KpoUong,
sivat:

(a) 25% , B) 75% , (v) 50%

2.1.A. Na smtAé€ete TV opOR amavtnon.
Movadec 4
2.1.B. Na attloAoynosTe TNV MAOYH GAG.

Movadec 8

2.15997 / B1

2.1. AVo onuelakd avtikeipeva 1 kat 2, Ta omola Kvouvtal otnv suBsia mou opilouv, cuykpouovtal. Av
Ap, elvat n petaBoAn TNG OPHUNAG TOU ONUELOKOU QVTIKELWEVOU 1 Kat Ap, n METAPOAN TG OpHUAG TOU
ONUELAKOU QVTLKELHEVOU 2 KATA TN SLAPKELA TN KpoUOoNG TOUC, TOTE:

(a) 4p; = Ap, , (B) 4dpy = — 4p, , v) 4dpy = 4Ap, = 0

2.1.A. Na smi\é€ete TV 0pON amavinon.
Movabec 4
2.1.B. Na atttoAoyfoste thv enthoyn oag.

Movaédec 8



fysiki4‘

3._16037 / Bl

2.1. Zwpa paiog M Bpioketal akivnto mavw ot Asia opl{ovtia emipavela. BAnpa paag m = M/4 pe

KwnTikn evépysla E, kwveital oploviia Kot 6uyKpoUETOL TAQOTIKA UE TO cwpa palag M. H anwAsla othv
Kwntkn evépyeta K Adyw tng kpouong sivat:

(o) Ko = ZE, (B) Ko = 2E, (V) Ko = 2 E
2.1.A. Na sm\é€ete TV 0pBN) TtpoTaAoN.

Movabec 4

2.1.B. Na attioAoynoste TV emloyn oag.

Movaédec 8

4.16037 / B2

2.2.

X(m)

0.8

0,4

0,2

us)

Apagido (A) palog my = 1Kg, ™ ypovikn oty t = 2s GLYKPOVETAL KEVIPIKG KOl TAAGTIKG |LE
axtvnto apa&ido palac mg. To Sdypappa G 0€ong Tov apa&diov (A) e to ypdvo TPy Kat PeTd
NV Kpoveon eaivetar 6to dimiavé oynuae. H pdala tov apa&idiov (B) wcovtar pe:
(a) mg = 0,5Kg, (B) mp = 1Kg, (v) mg = 2Kg
2.2.A. Na eTuAé€ete TNV opbN mpdTaon.
Movadeg 4
2.2.B. Nat aLTLOAOYHOETE TNV ETUAOYI) GQC.

Movadeg 9
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5.16045 / B2

2.2. Eva BAApa pe paZa 0,05 kg kwveitat opidvria pe taxvtnta 800 ? UEXPL TN OTLYUN TTOU GPNVWVETAL O

toixo. Mpwv akwntomotnBsi to BARUA Stavusl andotacn 8 cm PECA OTOV TolXo. AV N aVTIOTAON TOU TOiXoU
BswpnBel otabepn Suvapun, to BARUA Ba aklvntomotnBsl puetd amno:
(@)t =2-10"2s , B)t=2-10"3s , (y) t=2-10"%s

2.2.A. Na eTUAEEETE TN OWOTH AAvVTnon.

Movadsc 4
2.2.B. Na attloAoynoste TV enhoyn cag.

Movadeg 9
2.2.'Eva doptnyod pe pado M kot taxutnta U Kot Eva empBatnyo autokivnTo pe pala my = 2 v TaxutnTa

4

U; = 3+ U KwoUvTal 0 avtiBeteg KateubBUVoeLG TAVW o 0pl{OvVTlo Lovodpopo, MAnclaovtag To €va To
AAAo. Ta OXAHATA CUYKPOUOVTOL LETWTILKA KAl TAQOTLIKA SNULOUPYWVTAG CUCCWHATWHA. H GUVOALK: opun
P TOU CUGCWUATWLLOTOG AUECWG HETA TNV KPOUON, EXEL LETPO:
()% v : (B3-%-v : (v) M-v
4 4
2.2.A. Na sTUAEEETE TN OWOTH ATAVTNON.
Movadeg 4
2.2.B. Na alTloAOyHOETE TNV AMAVTNON GAG.

Movadeg 9



fy

7._16049 / B2

2.2. 1o SutAavo Staypappa mapouctaleTat

N TWA TG ToXUTNTAG EVOG OWHATOC pHalag
m = 100 g mou ouykpoUeTaL pe SeUTEPO
owpa. H oUykpouon O&lapkel XPOVIKO
Saotnua 1 s kat s€attiag tg, TO CWHA
palog m  emPpadvvetal. Ta cwuata
Klvouvtal otnv dla subsia mplv Kol pETA
Vv olykpouaon. Oswpnote otL n duvaun,

TIou 8€XBNKe yU aUTO TO XPOVIKO Staotnua

v (m/s)

4

siki4‘

IIpwv Tnv kpovon

Metd thv Kkpovon

i
|
i
i
!
ey o
|
i
i

| »

1(s)

To owpa palag m, sivat otabepn. To LETPO TG SUVAUNG TTOU SEXBNKE To cwHa Halag m Kotd TV Kpouon

sivat:
(a) 1N

2.2.A. Na em\é€eTe TN OWOTH AmAvtnon.

2.2.B. Na atTloAOYAOETE TV AMAVTNON 0ag.

B)5SN

» (VI5N

Movadeg 4

Movadeg 9
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8. 16063 / B1

2.1. SNUELAKO QVTIKEIMEVO MATAG M KWVETAL PE TAXUTNTA U KOl CUYKPOUETAL METWITLKA Kol TAQCTIKA UE
AAMNO, aKivnTo ONUELAKO aVTIKE(HeVO, palag 3 - m. H kpouon SlapKel pikpo xpoviko Staotnua At. Katd tn
SlapKela QUTOU TOU XPOVIKOU SLACTAMATOCG, TO METPO TNG MEONG SUvAUNG TOU SEXETAL TO OCNUELOKO
QVTLKEIPEVO HATOG M ATIO TO ONUELAKO aVTIKEipeVo palag 3 - m sivat:
3-m-|v| 4-m-|v|
(a) = ——— B) ———

4-At ! 3-At ’
omou |v| to pétpo tng TaxvTNTAG U.

3-m-|v|
4- At

(v)

2.1.A. Na smtilé€ete TV 0pON amdvinon.
Movadsec 4
2.1.B. Na attloAoyfoste TV €miloyn oag.

Movaédec 8

9.16064 / Bl

2.1. Eva BARpa palog M Kiveital Katakopuda mpoc Ta TAVW KAl Th XPOVLKH OTLYUA TOU N TaXUTNTA TOU EXEL
METPO U, EKPAyVUTAL O SUO Koppatia X kat X, pe paleg my = m, = m. To 2; auéowg HETA TNV €Kpnén
Klve{tal Kataképuda mpog Ta MAvw pe TaxuTnta HETpou vy = 2v. H taxutnta U, tou X, apécwS HETA TV
€kpnén:
(a) €xeL pétpo v Kat StevBuvon Katakopudn Ue dopd TPOG TA TAVW.
(B) €xst HéTpo v Kal SlevBuvon Katakopudn pe dopd MPOC TA KATW.
(y) elvat pn&év.
2.1.A. Na smtiAé€ete TV 0pBON pdTacn.

Movabec 4
2.1.B. Na altloAoynosTe TNV iAoy oag.

Movabec 8

10. 16066 / Bl

2.1. Eva BARpa paZag M mou ival akivnto gkpriyvutal o dU0 Koppdtia Xikatl X, pe paleg my = m Kat

my, = 2m . O AOYOG TWV KIVNTIKWV EVEPYELWV K—‘ TwV SU0 KOUUATIWV OHECWE UETA THV £KPNEN ival (oo¢

ME: i
(@) 1 (8) 2 v 5

2.1.A. Na srtiAé€sTe TRV 0pBN TtpoTaAo.
Movaébec 4
2.1.B. Na attiohoynoste tnv emiloyn oag.

Movadec 8
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11. 16067 /B2

2.2. AVO oWUOTA UE MAleC My = 2 - M KOL M, = M, IOV KLvoUVTaLl o€ avtiBeteg kateuBUVOELS e
TaxUtnTeg loou HETPOU U; = U, = U OUYKPOUOVTOL MAQCTIKA.
Av K1 N KLVNTLKNA EVEPYELA TOU CWHATOG LAT0G M4 Kal K, n KLYNTLKY EVEPYELA TOU OUCCWATWLOTOC TTOU

; ; ; K1 ;
Sdnuoupyeital, tétE 0 AOYyOG K—l elvat loog pe:
a

1
@z , @3 , (ve6
2.2.A. Na eilé€ete tnv opBn mpdtaon.
Movadsg 4
2.2.B. Na attloAoynioste tnv emloyr oag.
Movadeg 9

12. 16069 /B2

2.2, swua X; pagag my Tou KWveltat pe TaxUTnTa HETPOU U, TtAVw o€ Aelo oplidvtio eminedo, cuykpoUETal
TAQOTIKA pE owpa X, pdalag m, = 2m,to omoio Kiwveitalt mavw oto iSlo Aeio opildvto eninedo, ot
avtibetn katevBuvon Pe TAXUTNTO HETPOU V,. TO CUCCWHATWHA TIOU TIPOKUTITEL TIOPALEVEL AKIVNTO LETA

v kpouon. Av K; kat K, oL Kvntikég evépyeleg Twv CwHATWY Xy Kal X, TPV TV Kpouan, o AOyog Toug %
2

Ba £eL TIUNA
(@) = (8) 2 (v) 3
2.2.A. Na sTtAé€ete TV 0pOR MPOTAOH. QUTLOAOYAOETE TNV £MAOYH 0AgC.
Movadsec 4
2.2.B. Na attloAoyfosTe TNV €mAoyn oag.
Movaédeg 9

13. 16070 /B2

. . . , . - . . , , M
2.2. Eva ¢optnyo pe pala M mou KLeltal pe TaxuTnTa U KoL éva emBatnyo autokivnto pe pala my = "

KaL ToXUTNTO U; = —2U, GUYKPOUOVTOL METWTTKA Kol TAQOTIKA SNLOUPYWVTAG CUCCWHUATWHA. H GUVOALKA
0PN Ppa TOU CUCCWHATWHATOG AUECWE LETA TNV KPOUON, EXEL LETPO:
(@) 2My 8) = (v) Mv

2.2.A. Na eTtAEEeTE TNV 0pBN TtpoTAON.
Movadec 4
2.2.B. Na attiohoynoste TV emAoyn cag.

Movadbec 9
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14. 16103 /B2

2.2. Epyaotnplakd apagisia padwv m, Katm, givat apxkd akivnta og epyactnplako ndayko. To
€va amo to Vo €XeL cupreopévo EpPolo. TomoBetouvtal os KATAAMNAN 6£on, wote adou Tto
£€uBolo aneAsuBepwOel, Ta apafidia va KivnBouv, Katd poosyyLon, sUBUYpaupa KAl OLaAd, Kal
VOl OKOUOTEL Tautoxpova Kpotog sfaltiag tng ouykpouong tou Kabs apafidiou pe KoAd
otepewWMEVO EUALVO eUmtoSLo ou Bpioketal otn 81K TOU AKpn TOU TTAYKOU.

S1
S2 .
US> ___"™y_; ;. m, < »£UMTOSL0
< > < >
X1 X2
Me Bdon TLG QMOOTACELG TIOU CNUELWVOVTAL OTO OXAUA, LOXUEL
(o) myx; = myx, (B) mys; =mys, (v) mys; =mys;

2.2.A. Na siiAg€eTe TRV 0pBON amavinon.
Movadsec 4
2.2.B. Na attioAoynoste Vv enthoyn oag.

Movadec 9

15. 16105 /B1

2.1. H ypadikn mapaotaon TG KWVNTIKNG EVEPYELAG EVOG CWHATOG WG CUVAPTNON TNG OPKNG Tou sivat:
(a) EuBsia ou SiEpxeTal amod TV apxn TwWV afovwy
(B) EuBsia mou &g SiEpxeTal amod TV apxn TWV afovwv
(v) NapaBoln
2.1.A. Na emuAé€eTe TNV 0pBON amavtnon.
Movadsec 4
2.1.B. Na SikatoAoynoste tnv emiloyn oag.

Movadec 8
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16. 16107 /B2

2.2. Eva cwpa givat apxtkd akivnto. To cwuo ekpAyvuTtal Kat xwpilstal os SUo koppatia (Bpavopata) (1)

Kat (2), pe paleg my # my,.

M Ta HETPA TNG LETABOANG TNG OPUAG KOL TLC LETABOAEC TNG KLVNTIKAG EVEPYELAG TWV SU0 KOUUATIWV LOXUEL:
a. [Aps| = [4p,, 4K, = AK,.
B. |4p,| = |4p,|, 4K, # AK,.
v- [4ps| # |4Ap,|, 4K, # AK,.

2.2.A. Na eTtAEEETE TNV 0pBN amavtnon.
Movaédsec 4
2.2.B. Na attiohoynoste tnv eniloyn oag.

Movaédec 9

17. 16116 /B2

2.2. AVo LIKpEG odaipeg pe HATeEG My = M KAl My, = 2 - M Kwouvtal avtiBeta mavw os Aeio opl{ovtio
damedo. Ta pHETpA TWV TAXUTATWY TOUG Uy, U, QVTIOTOLXQ, €ival ioa akpLBwg PV CUYKPOUGTOUV Kal LoXUEL
U1 = Uy = VUp. Ta 6U0 OWHATA CUYKPOUOVTAL KEVIPLKA KAl N Kpouon €lval TMAQOTIKY, HLE QUTOTEAECHA VA
SnuloupynBel cUCCWUATWHA.

To HETPO TNG LETABOARC TNG OPUNAC KABE cwpatog sattiag tng kpovong sivat:

(@ [2p,] = [Apz| =0, BV [dps| = [Apo| =5-m-ve . (W) [dps| =[Aps| =2-m- v,
2.2.A. Na sTtAE€sTe TNV 0pBN amavtnon.
Movadsc 4
2.2.B. Na altloAoynosTe TNV EMAOYH OO,
Movadeg 9

18. 16119 /B1

2.1. « Evag abAnt¢ kahaBoodaipiong (basketball) matdet yepd kal onkwvetal adprvovtag T UnaAa oto
KOAGOLY.

Na attiodoynoete av mapaplaletat i 0xy, n apxn Slatnpenong tng opung oto cvotnua abAnTic-I Kata
SLapkela Tou GavopEvou.

Movaéeg 12
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19. 16120 /B2

2.2. Eva umaAdkt paag m npookpoUeL KABETA og 0pL{OVTIO MATWHA HE TaXUTNTA HETPOU U, Kot avamndd

Katakopuda pe TaxuTnTA HETPOU U, (loxVeL v, < v,). H xpovikr Sldpkela tTng mpookpouaong eivat At. To

UETPO TNG HEONG SUVAUNG TIOU QOKELTAL KATA TN SLAPKELX TNG TTPOGKPOUGNE QO TO MATWHO OTO UIMOAGKL

glvat:
(@N =22 mg , (B) N=Temg () V=2
2.2.A. Na smtiAé€ete TNV 0pBN pdtaon.
Movaéec 4
2.2.B. Na attloAoyroeTe TNV EMAOYH OOC.
Movadeg 9

20. 16122 /B2

2.2. 3 opllovtio sninedo BpilokeTal akivnto cwua palog M. BAApa palag m = % Klveital opllovria pe

TaxUTNTA KLETPOU VU, XTUTIA TO CWHA UE AMOTEAECHA Vo To Slamepdoet. To BARA e€€pXETAL OO TO WA
opl{OVTLa PE TaXUTNTA LETPOU %. AV TO HETPA TNG LETABOANG TNG OPUAC TOU BARLLOTOG KAL TOU CWHATOG £lval

Ap, kat Ap, avtictoa ToTe:

1000

(a) 4p, = Ap, . B) dpy=4p, V) Apy=——-4p,

1000
2.2.A. Na eTtAEEETE TRV 0pBN TIpOTAON.

Movadeg 4
2.2.B. Na attliohoynoete tnVv enthoyn oog.

Movadeg 9
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21. 16209 /B2

2.2.'Eva A pa padag 3m Kwveitat opl{ovila pe ToxUTnTa LETPOU U otav advika ekpriyvutal kat Staomatal
oe U0 KoppATLa. To éval KOLUATL e Lo m Kiveitat otnv idla katevBuvon e o PApa pe TaxUTn T LETPOU

4v. Htax\tnTa e TNV omnoia Kveltal to SeUTePo KOPLPATL padag 2m elvat:

(o) =2 N K
2.2.A. Na entiAé€ete v opbn amavtnon.
Movaéeg 4
2.2.B. Na aLtLoAoyr|GETE TNV EMLAOYN 0.

Movaéeg 9

22. 16227 /B1

2.1.A00 cwpata (1) kat (2), €xouv Laleg avtiotola my Kot m,, yLa TLG ONOLEG LOXUEL N oXéon my = 4 - my.
Ta 600 cwpata Kwouvtal Pe TAXUTNTEG Uy, Uy, QVTIOTOLXQ, KOL OL KWNTIKEG TOUG EVEPYELEG elval (0gg
(K1 = K5). Na ta HETpa TwV OpHWV TwV SU0 CWHATWY, LOXUEL OTL:

(a)elvat ioa

(B)to HETPO TNC OPHAG TOU cwpaTog (1) slval SUTAGoLo amd To HETPO THG OPUAC TOU cwpaTtog (2)

(y)to HETPO TNG OPUAG TOU CWHATOC (2) elval SUTAGCLO amd To HETPO TAG OPUAG Tou cwpatog (1)

2.1.A. Na smtiAé€ete TNV 0pBN pdTaon.

Movaéseg 4
2.1.B.Na attloAoynoeTe TNV €MAOY0AG.

Movaésc 8

23. 16245 /B2

2.2 e opllovtio enimedo Pploketat akivnto cwpa palag M. BAqua palag m = ﬁ KLveltal oplZovria e

ToUTNTA U, XTUTIA TO CWHLA LE ATTOTEAECHLA VA To Startepdoet. To PAr o e§€pxeTal armd To cwpa opLioviia

. v
Ue ToU TN T ;1.

Av Ta pétpa ™G HETaPOArG TG oppng Tou PAHATOG Kat Tou cwpatog eival [Ap, | kal |Ap, | aviictoya

TOTE:

1000

9
(@) [4p,] = Tooo |4p, | , (B) 14p,l == [4p,1, (v)  |4psl =14p,|

2.2.A. Na emiAé€ete T owotr amavinon.
Movaédeg 4
2.2.B. Na altloAoyn ogTe TNV emloyr] oag.

Movabdeg 9
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24. 16263 /B1

2.1. Zwpa paag m KWeltal pe TaxutnTa HETPOU U, 0 Aelo 0pL{oVTLO eMinedo KAl CUYKPOUETAL KEVTPLKA KAl

TMAQCTIKA HE akivnTo cwpa pala M. Av Katd Thv MAQCTIKA Kpouon XAVETAL To 75% NG apXLKNG KWWNTKNAG
EVEPYELAG TOU CUCTAUATOG, TOTE 0 AOYOG %va palwv LloouTal Ue:
1 1 1
G B3, (v)5
2.1.A. Na eltAE€eTe TNV 0pBN amavtnon.
Movaédsec 4

2.1.B. Na attloAoynosTe TNV €MAOYN 0AC.

Movaébec 8

25. 16264 /B2

2.2. BARpa paZag m Kwveltal oplZoviia Pe TaxuTnTo HETPOU Uy KAl odnNVWVETAL 0TO KEVTPO Halag akivntou

EUAWVOU cwpatog palag M.

Katd tnv kpolon auth N LETABOAR TNE OPUNG TOU BARUATOC ElvaL:

(a) , (B)

-m-M-v,
m+M

—2m-M-v,
m+M

1 m-Mv,

! (v) - 2 (m+M)

2.2.A. Na smtiAé€ste TRV opOR amdvtnon.
Movaébeg 4
2.2.B. Na altloAoynosTe TNV €AoYy 0ag.

Movabec 9
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26. 16383 /B2

2.2. AVo owpata pe HAleg My = 2 * M KOL M, = M, TOU KLWVOUVTOL O QVTiBeTeC KATEUBUVOELG Me
ToUTNTEG OOV PETPOU U; = VU, = U OUYKPOUOVTOL TTAQACTIKA.
Av K; n KWNTIKA EVEPYELD TOU CWHATOG MAlag m, Kot K, n KWNTK EVEPYELA TOU CUCCWHATWHATOG TTOU

, . . Ky , ,
Snuoupyeitat, tote 0 Adyog K—l elval {oog pe:
ag

@ . B3 ., W6
2.2.A. Na eTtiAE€eTe TNV 0pBN) TtpdTao.
Movadsg 4
2.2.B. Na altloAoynoeTe TV eMAOYN 0aG.
Movadeg 9

27. 16708 /B1

2.1. Eva cwpa palag m Kweital otov optlovilo dfova XX HE TaxutnTa HETPoU U Ttpog ta Sefld. Eva dAlo

owpa padoag 4m mou Kiveltal otov (5o dfova pe taxuTtnTa HETPOU U/2 MPOG T aPLOTEPA, CUYKPOUETAL
TIAQLOTIKA LLE TO TTPWTO.
ALECWG LETA TN CUYKPOUGH TO CUCCWHUATWHA KLVEiTaL:
(a) pe taxutnta pétpou v/10 npog ta Se&La.
(B) ne TaxvtnTa HETPOU U /5 TPOG TA APLOTEPQ.
(v) pe taxvtnTa pETpoU v /4 Ttpog Ta apLoTepd.
2.1.A. Na srtiAé€ete TV 0pBN mpdTaon.
Movadsc 4
2.1.B. Na attioAoynoste TNV emiloyn oag.

Movadsg 8
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28. 16709 /B1

2.1. Abo nayodpopol, pe paleg my katm, (my > m,) Bpiokovrat akivntol og pia op{dvtia nicta nayou,

0 £VOG AMEVAVTL AT ToV AAAO, KOl KATIOLA OTLY L CTIPWXVEL 0 £ValG TOV AANO.
Mo To HETPA TWV OPUWV (P4 KaL P,) KAl TWV TAXUTATWYV (V4 KAl v,) mou Ba armoktoouv oL mayodpopol Ha
LOXUEL:
(@) py >pp kLU =V, (B) p1=p2 koL vy >V, , (V) p1=p2 KALV; <V,
2.1.A. Na eTUAEEETE TNV CWOTH atavTnon.
Movadsc 4
2.1.B. Na attloAoynosTe TNV MAOYN OAg.

Movadeg 8

29. 16733 /B2

2.2. Ao paleg m; kat m, = 3m; kwouvtalL ot Aelo opl{ovtio eminmedo pe ToXUTNTEG OVTIBETNG

KatevBuvong Kal HETPOU Uy Kol Uy = 4uy avtiotowa. Ot HAleC CUYKPOUOVTOL LETWITLKA KOl TTAQOTIKA. H

TaUTNTA TIOU QTTOKTA TO OUCCWHATWLA, TO OTtolo Snplloupyeltal otnv Kpouorn, EXEL LETPO

(@32, ()=, (n==

4 5 4
2.2.A. Na emhééete v opbr amavtnon.
Movadeg 4
2.2.B. Na aLTloAoynoeTe TNV eMAoyr| oag.

Movadeg 9
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30. 16875 /B2

2.2. Eva autokivnTo Kiveitat pe TaxutnTa vy otav {advika Gpevapel e AMOTEAECUA VA OTAUATHOEL LETA

amod xpovo t amd T XPOVIKA OTWYUA Ttou 0 08nyog Tou MATNoE To $pEVo. OswpPoUE OTL N CUVIOTOMEVN

Suvapn F ou aoKeital 0To aUTOoKIivNTO KAtd Th SLdpkeLa Tou dppevapiopatog sivat otabepn.

Molo ard Ta MAPAKATW SLoypARUOTA AVOTTAPLOTA TV OPHN TOU QUTOKLVATOU OE CUVAPTNON LE TO XPOVO;

p(t) p(®) p(t)

v

(a) (B) (v)

2.2.A. Na eTUAEEETE TN CWOTH AMAVTNOoN.

Movadeg 4

2.2.B. Na attlioAoynoste tnv miloyn oag.

Movadeg 9

31. 19230 /B2

2.2. Avo mayodpopol, pe LAleg my KAl M, avTioTolXa (UE my # M,), OTEKOVTAL OKivNTOL O €vVag QTEVaVTL
otov GANo, MAvVw Ot £va opllOvilo Tayodpoplo. Kamola OTLyHr O TMPWTOG OTPWXVEL TO SeUTEPO e
AMOTEAECHA VA KlvnBoUV amopaKpuVOpEeVoL Pe TaxUTNTEG otabspol PETPoU. KAmola €mOUEVn XPOVIKA
OTLYMH OL QTOCTACELG TTOU €XOUV SLaVUCEL ival Xy KoL X, AVTIOTOLXA. AV QyVONOOUUE OAWV TwV E8WV TG

TPLBEC TOTE LlOYUEL:
X1 mq

@2== , p=2== (v)i—;=1

X2 my X2 mq

2.2.A. Na emtiAé€eTe TNV 0pBN tpdTaoN.

Movadsg 4
2.2.B. Na attloAoynosTe TV eMAOyH 00G.

Movadeg 9



32. 19232 /B1

2.1.

A
v
A

Ly Ly

Twpa BpilokeTal apxikd okivnto Kol améxel amootdoelg L, kat L, and T dkpeg evog Asiou, op{oviiou
Tpamnellov. Kamola oTlypn To owupa ekphiyvutal o SU0 KOPUATIo Pe paleg m, = 4-m;. Av ta 8vo

Koppatia TAvVouV TAUTOXPOVA OTLG AKPEG TOU TPATElLloV, TOTE LOXUEL:
Lz

(a)L1=T , B) Ly =41, , (v) Ly=2"L,

2.1.A. Na smtiAé€ete TV 0pON mpoTaon.

Movadsec 4
2.1.B. Na attioAoynosTe TNV emiloyn oag.

Movadsec 8

33. 19480 /B1

2.1. NMavw ot Aelo opl{OVTLO LOVWTLKO eminedo Pploketal éva cwpa Xy palog m, kat Oetikol dpoptiou
q1- 2710 1510 0pLTOVTLO LOVWTLKO EMIMESO KaL O€ OMOOTACN T O TO oW X; BplokeTal cwpa X, pajag
m, = 2m, KoL apvntikol ¢optiov g,. Ta cwpata X; kat X, adrvovral tautoxpova ehevBepa T
XPOVLKH oTyun ty = 0. KAmola EMOPEVN XPOVIKY] OTLYMN t; OL KLVNTIKEG EVEPYELEG TWV CWHATWY Xy Kal
2, elval K; kat K, avtiotoya.

. K .
0 A\oyog K—1 LooUTalL ME:
2

K K, 1 K
(@) 2= B =3 (¥) =2
2.1.A. Na erulé€ete tnv 0pOn andvtnon.

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

Movabec 8



fysiki4@
34. 19652 /B2

2.2. Sdaipa A, palag m; = m,mou Kiveital o Aslo opldvtio damedo pe toxUTNTA UETPOU U K
KNtk evépyelo K, ouykpoUetal mAOOTIKA e AAAn okivntn odaipa B, Suthdoiag palag
(m, = 2 - my), mou PBpioketal oto idlo damedo. H KvNTLK) EVEPYELQ TOU CUCCWHATWUATOC ETA TNV
Kpouon eivat:

3'K

@ , ®F , W =

2

w

2.2.A. Na erulé€ete tnv 0pOn andvtnon.
Movadsg 4
2.2.B. Na attloAoynoste tnv emloyr oag.

Movadeg 9

35. 20047 /B1

2.1. AVo onuelakd avtikeipeva 1 Kat 2, Ta omola Kwvouvtal otnv subsia ou opilouv, cuykpouovtatl. Av
|Ap;| eival to pétpo TG METABOAAG TNG OPUAG TOU ONUELAKOU aVTIKEWEVOU 1 Kot |Ap,| to pétpo tng
UETABOANC TNG OPHNG TOU ONUELAKOU QVTIKELLEVOU 2 KOTA TN SLAPKELA TNG KPOUONG TOUG, TOTE:

(a) [Aps| = |4p,| , (B) 14pl = = 14pl . (W) |4Apyl = [4p,] = 0

2.1.A. Na smtiAé€ete TNV 0pBN amavtnon.
Movaédec 4
2.1.B. Na attloAoynosTe TNV EMAOYH GAg.

Movaébec 8



fysiki4‘
36. 20048 /B1

2.1. InUelako avtiksipevo palag m, KWOUUEVO ME TAXUTNTA U, CUYKPOUETAL LETWITLKA KAl TTAQCTIKA ME
apPXLKA aKivnTo onuelaKo avtikeipevo paag M, to omolo sival eAeUBepo va KwvnBel. Av To mOcooTo TG
KLVNTLIKNAG EVEPYELOG TOU BANMOTOG TTOU LETATPENETAL O BEPULKA EVEPYELQ, KATA TN SLAPKELA TNG KPOUONG,
givat 75%, tote :

(WM =3-m , B M=m , (v)M=?

2.1.A. Na smtiAé€ete TNV 0pBON amavtnon.
Movaébsec 4
2.1.B. Na attloAoynosTe TNV MAOYN 0Ag.

Movabec 8

37. 20231 /B2

2.2.Eva autokivnto pe pala M Kiveital pe otabepn taxutnTa U MAvw o€ opt{Ovilo §popo. ITn mopsia tou

oUVAVTA aKivnTo KLBWTLO Tou €xst pala my; = o Kat ouykpouetal pe auté TAQOTIKA SNULOUPYWVTAC

OUCGOWUATWHA. TO CUGCWHATWHA, AUTOKIVATO-KIBWTLO, AMOKTA TaxutnTa V, apuéowg LeETA TN Kpouon.
To HETPO TNG LETABOANG TNG OPUAC TOU QUTOKLVATOU KATA TNV Kpouon eival (oo pe:

4 Mv 2 Mv

@== . B . W

2.2.A. Na eTiAEEETE TN OWOTH amdvinon.
Movadec 4
2.2.B. Na alTloAoynosTe TNV €MAOYH 0.

Movadeg 9



fysiki4‘
38. 20813 /B1

2.1. Swpa paag my; = 500 g mou Kweltat pe taxvtnta u; = +100 m/s mpog tnv Betikn dopd Tou afova

XX, GUYKPOUETOL KEVIPLKA KOL TIAQOTIKA, M AAo owpa palag m, = 2,5 kg mou Kiveitat mpog tnv avtibetn
katevBuvon pe taxvTnTa pétpou U, = 50 m/s. H petaBoAr tng opprig Tou cwpatog m, Oa givat:
(a) 40kg-m/s.
(B) —40kg-m/s.
(y) —50kg-m/s.
2.1.A.Na enié€ete TNV 0pON TipoTAON.
Movaédsec 4
2.1.B.Na atttoAoynoste tnv emhoyn 6og.

Movaéeg 8

39. 21173 /B1

2.1. Zwpa mou £xsL opun P, ouykpolstal mAaoTika pe dAAo cwpa TputAdciag palog, Tto

omolo sivat akivnto. No LEAETAOETE TIC MAPAKATW TPOTACELG:
(a) H opun tou cucowpatwpatog sival 4P .
(B) H TaxUTnTA TOU CUCCWHATWHATOC E(VAL TETPAMAAGCLA TOU APXIKA KIVOUUEVOU CWHATOC.
(y) Kata tn oUykpouon petad£pbnKe amod To mpwTto cwipa oto SsUTEPo opun %.
2.1.A. Na sTuAé€ste TNV 0pON mpoTaAoH.

Movadec 4
2.1.B. Na attloAoynosTe TV mloyn oag.

Movadeg 8



fysiki4‘
40. 21388 /B1

2.1. Avo odaipeg amoteAoUV CUCTNHUA CWHATWY. Na LEAETACETE TIC MAPAKATW TPOTACELS:

(a) H cuvoAikn pala evog KAELOTOU CUCTHMATOC CWHATWY UMopel va PeTaBaAAeTal.
(B) H oAk} opHr TOU CUCTANATOC CWHATWV dlatnpeital mavta otadepn.

(v) Kata tnv aAAnAsmidpacn Twv odalpwy, oL OTOLEC ATTOTEAOUV £VOl LOVWHUEVO GUOTNHA, OL

MUETAPBOAEC TWV OPHUWV TOUC £lval avTiBeTeg.
2.1.A. Na sTuAé€ste TNV 0pBN mpoTaon.

Movadec 4
2.1.B. Na altloAoynoETE TNV EMAOYN OOG.

Movadeg 8

41. 21401 /B2

2.2. Mia otaBepn duvaun F aokesital os éva cwpa otnv KatsuBuvon tng Kivnong TOu KAl Of XPOVLKO

Staotnua At mpokaAel HETABOAR OTO HETPO TNC OPUAC TOU Katd 12 kg?. Av n 8Uvapn Suthaclaotel, Tote
0g XpoVIKO Staotnua At, = 3At; n petafoAn Tou PETPOU TNG OpHNAG Tou TpokaAel auth n Sduvaun Ba
glvat:
(@24kg™ ,  (B) 36kgT , (V) 72kg
2.2.A. Na smié€ete TV 0pBN amavtnon.
Movadeg 4
2.2.B. Na aLTloAOyNOETE TNV EMAOYH OOAG.

Movadeg 9



fysikidu

42. 21437 /B1

2.1.'Eva Bayove B, pagog my = 30.000 kg kweital pe taxvtnta pétpou v; = 4 m/s kat cuykpoUEeTaL

ue éva GAo akivnto Bayovt B,. ApEowE PETA TN oUYKpouon, To B, Kwveital pe taxutnta HETPou vy =
3m/s, evw 1o B; avaotpédel TNV Kivnor Tou Kot Kveltal pe tayxutnta pétpov v; = 1 m/s.

H pata m, tou Bayoviou B, eival ion pe

(a) 30.000 kg (B) 50.000 kg , (v) 40.000 kg
2.1.A. Na emAEEETE TN oWOTH Amavtnon.
Movadsg 4
2.1.B. Na attioAoynoete TNV emiloyr ooc.
Movadsg 8

43. 21439 /B2

2.2, Jwuo HAlag m, TO Omoio £XEL KLVNTLKA evépyela K, cUYKPOUETAL TAQOTIKA PE CWUO TETPATIAACLAC
pafag. Metd tnv Kpolon TO CUCOWHATWHA MEVEL oKivnTto. H petaBoAn TNG KVNTLKAC EVEPYELOC TOU
OUCTAMATOC TwV U0 CWHATWY, KATA TNV KpoLon gival kat armdAutn TLun:
7K 5K
@ ., @B ., WK
2.2.A. Na emAEEETE TNV OWOTH AmAvTnon.
Movadsg 4

2.2.B. Na attloAoynioste tnv emloyr oag.

Movadeg 9



fysiki4‘
44. 21490 /B2

2.2. Ag Bewpriooupe Ta Suo apafakia mou Gaivovtol oTnv EMOUEVN EKOVA. AUTA €XOUV UATEC M4 KalL

m, = 2my Kal PnopoUV va KLvoUuvTtal Xwpig TpLBEG mavw oto opl{dvTio Samnedo. Metagl Toug UTtap)XEL
e\ATAPLO, TO OMOL0 EPATITETAL O AUTA. APXLIKA TO EAATAPLO ELVOL CUUTILECUEVO, EMELON TA OpadKLa
ocuykpotoUvtal Pe £va Aemto vhApo. Kdamola otypr) KOBoups To vAuo Kal ta apafdkia Kivouvtal

e\evBepa.

Av o€ XpovIko dlaotnua At (petd tnv anwlela enadng e To EAATAPLO) TO apagdkL palag m, dlavuel
QmnooTaon S;, TOTE 0TOo 510 XPOoVLKO Staotnpa To aAho apafdkt Ba Slavioel anootaon
(@s; =2 , (B s2=2s1 , (W s2=s
2.2.A. Na eri\é€ete TNV oWOTH amavtnon.
Movadsg 4
2.2.B. Na attloAoyroste tnv emloyr oag.

Movadeg 9



fysikidu

45. 21691 /B2

2.2 ‘Evag mUpaulog amnoteleital and Suo TuApata owv poalwv m, Kal KWeltol eKTog atpocdalpog

KOTOKOPUGA TIPOG TA MAVW HE TaxUTNTA HETPOU 1, EVW OL UNXOVEG TOU €XOUV TeBEL EKTOC AeLToupylag.
Karmola otypn tiBetal os Asttoupyia el6KOC HNXaviopog mou Slaxwpilel akaplaia to SU0 TUARUATA.
AkoAoUBwGE, To MAvVW TUAHA cuVeXITEL va KLVElTAL KATakopuda TPOG Ta MAVW HE TaxUTNTA LETPOU %v.
H tayutnTa Tou KAtw TUAHOTOG Eival:

@ ., ® , W=

2.2.A. Na emAéEeTe TNV 0pON MpoTAON.
Movadsg 4

2.2.B. Na attloAoyroete tnv €mAoyn ooc.

Movadeg 9

46. 21761 /B2

2.2. AVo owpatidia Xy kal X, pe paleg mq kaLm, kot OeTikd doptia g Kot g, aviiotoLya CUyKpOTOoUVTaL
oaklvnta mavw oe Asio opllOvtio PHOVWTLKO SAMedO0, Ot TETOLEC BECELG WOTE N UETALU TOUG QPYLKN
anootaon va elval . Av ta cwpatibla agpebouv tautoyxpova eAsUBepa AMOKTOUV TEALKA TAXUTNTEG
UETPOU

—_2m —_2m ’ . ' ' ' .
v =4 -10 S KA vy = 2-10 - avtiotoa, otav n METAEL TOuC amootacn EXeL yivel 4 - r.
O AOYOG TWwV KVNTLKWV EVEPYELWV TwV dU0 cwpatldiwv, otav Bpiokovtal os anootaon 4 - r Ba eival

loog pe:

(@ =5 ., B =2, =1

2
2.2.A. Na emAEEETE TN OWOTH AmAvtnon.

Movadsg 4
2.2.B. Na attloAoynoete tTnVv €nAoyn ooc.

Movabeg 9



fysikidu

47. 21763 /B1

2.1. To KUPLO OTEAEXOC TOU TUPOTEXVNUATOG £Kpryvutal otav ¢$tdcel oto avwrtepo UYPOg NG
KOTOKOPpUDNG TPOXLAC Tou. To odalplkd OYAUA TIOU OmMOKTOUV Ta OLAmuUpo KOUMATIO TOU

TIUPOTEXVHUOTOC HETA TNV €KPNEN €XOUV amoTtunwBel onw¢ palvetal otnv Mo KATW ELKOVA.

Mota apxf TNG PUCLKAG SLKALOAOYEL TNV ELKOVA QUTH OUECWG LETA TNV €KPNEN;
(a) H apxn Statnpnong tg oppng.
(B) H apxn Statripnong tng Suvapkig evEpyeLag.
(v) H apxn Statnpnong tg LNXavikng eVEPYELO.
2.1.A. Na emiAéEeTe TNV 0pON mpoTaoN.
Movadeg 5

2.1.B. Na attloAoyroete tnv emloyn coc.

Movadeg 7



fysikidu

48. 21817 /B1

2.1. Mwa opdda pabntplwv Kat podntwv, pe t Bonbsia tng/tou kabnynAtplag/kabnynt toug,

ektéAeoav €va neipapa yia va enifefatwoouy TNV apyxn Slatipnong tng opung 0 LOVWUEVO cUCTNHA
CWHATWV. 210 £pyaoTtnplod Toug Bpnkav apaidia, mou peplka ixav katl €uBolo, To onoio NTav duvatov
va oUUTLELETAL Kal var oTtaBepormoleital cuumnieopévo. Mo aodaAela, oto mavw PEPOC Tou apalldiou,
uropel va aneAevBePWVEL TO CUUTILECUEVO EUBOAD, LE €V IKPO KTUTINUA, WoTe va EavaBpeBel otnv
OpXLKN Tou B€on.

Apxtkd LUyloav To apagislo pe to EpPoro kat Bprikav tn pdla tov my; = 400 g.

Ye éva Sevtepo apatiblo xwplic EuPolo, tomobetnoav éva Bapidt kat Juyilovtag Bprkav Tn GUVOALKN
Tou paga my, = 800 g (oxApa 1).

Juurnieoav to £uPolro tou apatidiou (1) kat to Epepav os emadn Ue o apalidlo (2), £ToL wote va sival
apxLlka akivnta kat ta dU0o, otnv dLa opllovtia dtevBbuvon (oxnua 2).

(1) (2)

W, W)
[

X X2 §

—
s = |/ ;,

Me éva Eadviko ktumnpa otnv acdpaiela tou apaéidiou (1), To EuPoro aneAeuBepwVETAL, EKTIVAOOETAL

KoL Tt TIC ECWTEPLKEC Suvapelg Spaong-avtibpaong ta dvo apagidla kwvouvtal aviibeta PEXpL va
XTUTIHOOUV O€ KOAQ OTEPEWUEVA EUMOSLA OTLG SUO AKPEC TOU TAYKOU. EKTEAECAV TO MELPOUA APKETEG
dopEg, pEXpL va Bpolv apxLkn BEan oto cuoTNUA, TETOLA TTOU T APaELSLa va XTUTIOUV TOUTOXPOVA OTa
EUMOSLO aUTA. Bprikav TeAkd OtL auto cupPaivel otav to apalidlo (1) anéxel apylka anod 1o S1K6 Tou
eUnodlo x; = 80 cm kat to apatido (2) anexel x, = 40 cm and to eUndSLo TG SLIKAG TOU MAEUPAC
(oxrjua 3).
O kaBnyntng (kabnyntpLd) Toug eime OtL pmopouv Bewpricouv opaAn Kal euBUypapun TNV Kivnon Twv
6U0 apagldiwv PETA TNV EKTOEEVOT) TOUG, e€alTiag TNG KUALONG TWV TPOXWV.
2.1.A. Miotevete oTL katdadepav va Selouv OTL LoyUEL N apxn Slatpnong TNg Opung, oto cUCTNO TWV
CWHATWY;

Movabec 4
2.1.B. Na attiodoyrioete tnv amoyr ooag

Movabec 8



fysikidu

49. 21819 /B1

2.1.Evag mupaviog palag M, kiveitat euBlypappa pe otabeph taxvtnta Uy, eKTog nediov Bapltntag.

KdrmoLo otlypn, Yl TpoypapUOTIOUEVN E0WTEPLK €kpnén, Sloomd tov mUpauvlo os SUo Koppadtia (1)

Kalt (2), pe uadeg avtiotoya my = % - Mkow m, = % M.

4
m =--M
5

m«.=3-M
5
|||I

AV auECoWE LETA TNV €KPNEN, TO KOUUATL (2) Sev £xel TaxUTNTA, TOTE TO LETPO TNG LETABOANG TNC OPUAC
ToU Koppatiou (1), e€attiag tg £kpnénc, sivad:

1 5
(a) [Ap4] =0, (B) |AP1|=§'M'U0, (v) |AP1|=Z'M'U0
2.1.A.Na emAé€ete TNV 0pBN TtpoTaon.
Movabec 4
2.1.B.Na attiohoynoete TV enthoyn oag.
Movabec 8

50. 21853 /B1

2.1. Eva Bayovi A pe pala m ouykpouUetal pe éva SgUtepo akivnto Baydve B {ong palag kat HeETA TN

oclykpouon ta §Uo Bayodvia kivolvtal pall ooy £va GWUOL.
Av K, eival n kwntikn evépyela tou Bayoviol A kat Kx n KWNTLKM EVEPYELA TOU GUCCWHATWHATOG,

TOTE LoYVEL:

(@) Kz =K, , (B) Kz=2-K, , (v Kz=K2—A

2.1.A. Na eri\é€ete T owOoTH amavinon.
Movadeg 4
2.1.B. Na attioAoyroete tnv emiloyr ooc.

Movadsg 8



