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AVO chpoTo m; Kol my Kivoovion Yopig tppég
otV TPOYW MOV QOIVETOL O©TO OYNUO LE
i S
Elomplo otofepic k& wor opeintéag palog
wpoocapuoletal oto éva €€ avtmv. No Bpebodv
(o) Ol JVUGHOTIKES TAYVTNTEG TOV COUATMOV
TNV GTIYUN 7OV 1| GLGTEIP®GN TOL gAatnpiov
glvar péyom, (B) n péylom ovomeipwon Tov
ghatnpiov, (y) n dwvuopotikn toydnTe Kabe

toyvmtes VY, ko V, oavtictoya,

OMUOTOG UETA TNV OMMOAELN TNG EXAPNG TOV CAOUOTOC 7 od TO gAaTiPLo Kat (O) To £pYo NG
dvvaung  tov ghotnpiov HEYPL TNV OTIYUN TOL 1 TaPAUOp@mon tov Oa eivor M pion g

Héylotne.

Aoknon 2
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Avo ocopato pe paleg my = my = m
ocvuvdéovtal pe ehatnplo otobepdg k
opentéoc palog Kot PmTopovv  va
Kivoovtol yopic Tpipéc oe oplovtio

eninedo. To ovomnuo TV dvo palov

apyd givar axivnro, evad o pala M kvodpevn pe tayxdtnto Vo cuykpoveTol EAAGTIKA LE TNV
pélo m, 6nwg eaivetol oto oynua. Na fpebodv
1. m toydtra mov Ba anoktioet 1 kKGBe pala opécmg Petd v kpovon
2. Na ypagel 1 ovvapmon g amdctaons, d, Tov kEvIpov UALOG TOL GUOTNUOTOG
ghatnplo/my, m, and v palo M ®g mpog tov ypovo, av ¢ = 0 givar 1 oTIyun apéomc

LETA TNV KpOLOT.

3. Ilow eivon n péytom oveneipmwon Tov gratnpiov;
4. No meprypa@el TOOTIKA 1 KIvnon TOL GLUGTHUOTOG EANTAPLO/ M, My AUECHE UETH TNV

Kpovon.

Sopa nalog m apnivetol EredBepo og VoG i TAVD and TV empaveln g yng. (o) No Bpebei n
TOYVTNTO TOV OMOKTA TO COUN GE OMOGTACT ¥ amd 10 KEVIPO NG YNnG (B) Av vrotebel 6t TO
Vyog 610 omoio aeélnke eAévbepo 10 copa givar 500 km, vo Ppedel o ypdvoc mtmdONG TOL

CMUOTOG OG TNV EMPAVELD TNG YNG.



Omnov amatteital, va yivel xpron Tov OAOKANP®UATOG
1
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————| dx=9.596
x 6.7

6.37

KOl TOV HETOCYNUATIGUOD U = W
AivovtatH axtiva g yng, R = 6.37x10° m, 1 pélo tg yng, Mg = 5.98x10** kg xou n otadepd
naykoomag EMENG, G = 6.67x10™" 'Nm?/kg’.

Znucioon: 2ty doknon vty OIVETaL 1010ITEPY ONUACIO. OTIS OPLOUNTIKES TPALEIC VTOAOYIGUOD
0V YPOVOD, OTWS TPOKOTTEL Ao 10 epwthua (f). Etor mpémer va eénynbei mAnpws o tpomog
vroloyiouod Tov. 2to epwTnua (o) dev amaiteital  dpeon NS apPLOUNTIKNG TIUNS THS TOYDTHTAG.

Aocxknon 3
A Yy No vroloylotel T0 £pyo mOL mopPAysl n SOLVOUN

Ig- e : F= (xy, —yz) mov dpd oe cop palag m, dtav
i T0 oopo petotomiletol mave oto eminedo (X))
! KOTA  UAKOG TG  KopmoAng pe  e€icmon
| 12
! X
| y =(5] , amo 1o onueio A(0,0) ewg To onueio
| B(2,1), 0nmg paivetal 6To SImAAVO Gy,

0 \ | ”

0 1 2

B. ’'Evog avBpomoc ndlog 60 kg tpéyet pe apytkn toyvtnta 4 m/s Kot tnddetl mive o€ KIPOTIo
pélog 120 kg mov apywd Ppiokeror o npepio. O dvOpmmog oAichaivel 6Ty emedveln, Tov
Kifotiov Kot TeMKd npepel 610 cvoTUa avagopds Tov Kifmtiov. O cvvieleotng TPIPTG
oMicOnong peta&d tov avBpmmov Kot Tov Kipwtiov givar 0.4. H tpifn peta&d tov kipwtiov
Kot TOV £60povg Dempeitarl apeAntéa. No Bpebdei

a) 1 TeEMKN ToyOTNTA TOV oVOPOTOL Kot TOV KIB®MTION G TPOg £VAV TAPUTNPNTH TOV
Bpioketal oto £00.pOG

b) m TP oricOnong mov ackeitoan 6TOV AVOPOTO KOTA TNV TOPEIR TOV TAV® GTO
Kkipoto. o Tdco ypdvo aokeital;

¢) 1 uetaPoin opung i) Tov avBpdmov kat ii) Tov Kifmtiov

d) n petaforn g KNTIKNAG evépyelag i) tov avBpdmov Kol ii) Tov Kiwtiov.
Yyohdote 10 anotéAespd cag. [1ov opeiletan 1 aTOAELR TG UNYOVIKNG EVEPYELOG;

e) 1 petatémion tov avlp®OToL TAVE oT0 KIPATIO MG TPOG £vaV TOPATNPNTH TOV
Bpioketal 010 £00.pOG

f) m petatdémion tov kiPwtiov KoTA TN Kivinon Tov avlpdmOV ®G TPOC Evav
TaPOTNPNTH TOV BPioKeTOl GTO £30.(POG

Aocknon 4
A Ozopeiote Tov 'Hho ko ™ I'n vo meprpépetar yopm amd avtdév oe KUKAIKY Tpoyld. Na

2



voAoyicete T peTafoAn ¢ Tayxvtntag tov ‘HAov ¢ mpog 10 Kévipo paloag tov
ovotiuatog Hiloc-I'm o€ ypovikn mepiodo 6 unvav. H enidpacn GAAov ovpaviov COUATOV
Oewpeiton apeintéa.

Aivovtat: oméotaon Img-Hiiov 7. ,,=1.496x10"'m (1 Aoctpovopky Movada), mp.=

5.98x10%kg, M, =1.991x10"kg . Ocwpsiote 61t m.<<M,, .

Avo chpota pe pdlec My ko M; givar depéva, peta&d toug pe vijpa ukovg 1. To svotnua
Kiveitan og Agia oplovTia empaveln £T0l ®GTE TO VA vo givon whvto tevtopévo. Kdamowa
oTLYU dmoT®veTol 0Tt T0 M, glvan akivnto eved to M, Kiveiton pe taydInTa v, 1 onoia
glval kabetn oto VL. YTOAOYIGTE TV TAGT TOL VILLOTOG,.

Aoknon 5

Ytaydva Ppoyng mov apykd €xel palo M Kot TaydTNTO U, TEQTEL Kol TAVD TNG emkibeTon
okovn, N TaydTa g omoiag wg mpog ™ I'm givar v, , pe pvOUd A gr/s. Yrohoyicte v

TaOTNTO TNG OTAYOVAG G GLVAPTNGT TOL YPOVOL. AyvoeioTe TNV avTicTOon TOL 0Epa.

Mia cpaipa pdloc m;= 0.5kg xwveiton pe toyvnTo (2; —3}'+l€) m/s YTUTA Lo GAAT
pualog my=1.5 kg mov kweiton pe toydTTA (—lf +3j—81€) m/s.a) Eav 1 toydnta g
o@aipog m; UeTd TN chykpovon eivat (—0.255 + 0.75}' + 21:7) m/s Bpeite ™V ToOTNTO TNG
oQOipag My LETA TNV KPOLGT Kol GUUTEPAVETE TO €100 TNG Kpovong B) edv 1 TaydTNTO TNG
opaipoc m; HETA TN GUYKPOLOT Eival (—lf + 3} +ak)m/s , 6mov o =ctabepd, vroloyiote
TNV T TOL O KOL TNV TaDTNTO TNG GPOipag My LETA Ao io EACCTIKT KPovoT).

Aoknon 6

ITvpaviokivnto oynua, palag (pe tov avapdarn) M = 2000kg, Eexvad amd TV aeetnpio Kot
SavOEL OTOGTACT] X COUPOVA LE TNV OYEoN X = (10 + 2t2)t , (povadec: 10 og m/s ko 1o 2

oe m/s’). Av 0 TOPOLAOC AEITOLPYE Y10 58, VTOAOYIGTE:

A. v Béom, TV ToOTNTO KAl TNV ETLTAYVVOT Kol TOL OYNUOTOC GLVOPTHGEL TOV
YPOVOL KO TIG OYETIKEG TIUEG S5S LETA Ao TNV EKKivoN.

B. Yroloyiote tnv dUvaun mov ackeital, TNV KWWNTIKN EVEPYELD Kol TNV 1GY0 TOV
OYNLLOTOG EKEIVT TNV OTLYUN.

I'. To cuvodikd £pyo mov mopNyOEL amd TOV THPAVAO TOV OYNLLOTOC GTA TEAELTAIN 28
Agrtovpyiog Kot TNV PHEGT 16YD TNG UNYOVAG O 0VTO TO SIGGTNLOL.

Aoknon 7

Axivntn ofida palac M=17.0 kg expiyvutal. Katd v ékpnén g dwwomdtor oe tpia
TEUAYLOL TOL OTTOl0, KIVOOVTOL apyIKG HETd TV ékpnén ot évo, eminedo wg e€ng: To mpdro,
pélog m;=5.0 kg xweiton oto d€ova X pe toyvTTa v,=6.0 M/s Kol T0 deVTEPO UALOGC
m,=8.4 kg wxweitar 6to dova y pe toaxdTnTa 05,=4.0 m/s. Yrohoyiote v tox0THTO TOL
TpiToL Kot TNV evépyeta Tov Tapnyetl kotd v Ekpnén.



Aoknon 8

Mertagépovtog kpaoi amd pio defapevn otabepng mapoyne, veuilovpe doyeio to omoio
Bpioketor mave oe {uyd. Av n deapevi yopntikotrag 250 kg adewdlel oe 187 g dpog
Kot To otopo Ppioketal og vyog H = 1.5m amd tov Luyd, voAoyiote Tnv Evdeén tov {uyon
TNV OTLYUN oV LUTANP®OOVY m = 2 kg Kpaclol 6To doyeio.

Aoknon 9

Avo TodLd naifovv TPOUTOAQ.
AKIWYNTOTOOVUE TNV TPAUTOAC OTOV TO
npoto mondi, palag m;= 40 kg Bpioketan
0TO OVOTEPO omnueio mov oaméyel A=1.5m
amo 10 £60(0G, EVO TO deVTEPO TOdT LAlog
m; = 31kg Bpioketal 6T0 KOTOTEPO ONUETD.
AxorovOwc aprvoupe To cvotnuo eAedbepo. Ymoloyiote v ToyOTNTA TOL OEVLTEPOV
7Tod100 OTOV PTAGEL GTO OVMTEPO GMUELD Kol TO TEMKO Vyog H 610 onoio Ba avamndnoet.
BOe®poVE TNV TPAUTAAL YOPIG TPPEC

Aoknon 10.

A. H duvopikn gvépyelo mov «GUYKPATED dVO GTOpO G€ Eva SLOTOUIKO uoplo divetar amd
, a b , , , ,
mv cwvdpmon U(x) =—5——, 6mov a ko b eivan Oetikég otabepég kot x 1 amdoTaon
X7 X

petaéd tov atopwv. No Bpebovv:

1. T mow Ty Tov X M M duvapuky evépyela etvar 0, eKTOG amd TNV TPOPaAVH Ao
X=00,

2. To mow Tiun tov x 1 dvvapukn evépyela givar gEddyiotn (0€om 1oppomiag).

3. Bpeite v dOvaun F(x) avapeca ot 000 AToL.

4. Tloom evépyelo amorteitor yio vo SoTOoTEL TO HOPLo oTa OVO GTOUO, 7TOV TO
ovykpotovv; (H evépyela didomaong Tpopavas eival 1 evEpyela Yo, X=00 peiov T
eldyotn evépyela).

5. Kdavte v ypaeikn mapdotacn g duvapikng evépyelag Ulx) kot g dvvaung F(x)
Kol oNUEIOOTE TNV BEom TToL X 6oL 1) dhvauT F(x)=0.

B. H dvvapikn gvépyela cuoTaTog 600 GOUATOV TEPLYpAPETOL 0md TN GYEoN

U(r) = r’-9r
o0mov 1 M amootocn tovg. No Ppedel a) n dOvaun oAinAemidpacng tovg B) ov Béoelg
1ooppomiag y) o €idog 1ooppomiag. Na yivel to didrypappa Ur).



