Aoknoelg 0to BapuTiko eSio

3.104 Awomuxo oymua pe paZo m=8000 kg xatevBuvetar apoc ™ I'm. Tn cuyun

oL Bpicketon 62 Vyog h=Rr n tervmtd Tov sivan v,=8x10°m’s.

a) Av Jev A£1T0VPYCOLY 01 UVACYETIKOL TVPAVAOL TOL V& VAOLOVIOTEL 1)
T OTNTA pue TV ontotla Bo IPOCKPOVGEL GV emeavew e Ime

B) Av xatd m Suapxeia s xabodov Tov onjuartos, axd 1o vwos h ugp
My emeavaa ™mC I'mc, 2ettovpnjoouy Ot TOPAVAOL, SNIMOLPTOVTIAL
ctafepn avacyeuxn Svvaun F, va vTorooTel 1 T ™C OCTE 10
OMuUe va QTacel oty emeavaie e IMc pe undeviky tayvmyTa.
Atvetan n axtive ™m¢ I'mc Ry = 6400 km ko n éviacn tov mediov
Bapimras oty smodvaw ™ I g,=10m's>. H avrictaon tov aépa
dev raupavetat vroym.

3.104 o) Egappoélovpe to Oedpnpa £pyov -gvépyelag yu v kivion tov
dleomnukod oxfpatog and to onpeio A (mov Ppioketar oe Gyog h)
péxpr to onpeio I' (mov Ppioketar otny emedavera ™ I'mg)

1 5 1 >

W,=AK enopévag (V, -V, )m =Emu‘ ——2—ml)(j |
Mr M,» b = 5F = Ma To OMKE n povn duvaun nou
-G G =—0"——=0; " dpa ot pala eival n eAKTIKA
Rr +h R,- 2 2 BapuTikn dUvaun TnG ng.
R? R: 1 [ ©a pnopoUcaye va epyacToUpE
_& r+g" L 2——(); kal pe AAME !
2R, ' 2 AoKipdoTe V...

Gpa L=+g R +0} =832 x10°m/s

B) And 1o Bedpnua £pyou - evEpyElag yia TV Kivijon TOU SLaoTHIKOD
oymuetog amod o onueio A péypt to onpeio I' Ppioxovpe

W.+W, =AK, enopévog —Fh+(V, -V, )m=—%mu‘f i

il 2 _pede b e 5
R.+h R,
R, ; , -
_Fh_q_M:_lmu‘: Kol F: m(t}ﬂ +g1’JRI ] :le{)dN
> > IR,

Edw epyalopaote povo pe OMKE.  Aev emiTpémeTal n Xpron Tne
AAME, JI0TI £XOUME £PYO UN OUVTNPNTIKAG duvaung (auTn eival n
oTaBepr) dUvapn avacyeong )

SHMEIQZH : Gewpw OtTL n xprion oxriuaroc Ya BonBouoe otn Auon tou npoBAnuatog.



3105 Awomukds oTabuds TEPOTPEQPETUL OF SAASITTIKY) TPojy1d yupo amd T I, ue
SLAYIOTY) Kol LEVIOTY AmdCTaoT and To Kevipo ™ 1= 7x10%m won r;= 7x10°
m, oVIIcTOUfe. Av 1) TOOTHTL TOv OTav PPICKETON GF WNOCTOOT Iy (EAMNOTY)
sivon v;=8x10°m/s, va vmoAoYIGTOUV:

o) H toyumta tov otov fpioketon G anooTooT 1; (LENOTN)

B) H eidnom svepyein mov mpemel va Tpocoepiel o8 Lo cuoewt), palog
m=140 kg, mov Ppioketon oT0 SacThkd oTofud, o vo QTACEL 510
amElpo.  AKOMOAOYNCTIE OTL 1) EVEPYEI OLUTY Evon 10w omo
OMOLOGTTOTE CTJUEL0 TG SLASITTIKIC TPOYLAS Ko OV TPpaylaTonotnBel
poir.

Atvovron 1 axtiva g I'mg B = 6400 km xo v evracn tov nediov Poputntog

ot emodve g I g,=10m/s%.

Inpawess: [H xepiotpogn 1ov S0GTUIKOY CTOOROD TIVETOL Jepis

onowoénrote yprjon mupawioy. I H elxnikn dvvaun petaiv
CUCKEUTS KoL MUcTUIKOD CTOOUOU Sival OuEATTE

3.105 a) H pnravikn evépyewr tov cvotpatog I'm-otalpoc dumnpeitar,
nadn U, +K, =U,+K,

M.m 1 y M.m 1 .
enopévog —G——+—mu; =—-G——+—muv;
B 2 Fs 2
.. I RTE. U.I guﬂﬁ UI3 ) H pnxavikn evépyeia diatnpeitai, dIOTI dev
n - r +_'2_ = " + _“2" apa UNApXel €PYO WN OUVTNPENTIKAG  SUvVaPNG.
| ¥,

5 Enopevwg €xoupe Tnv  idla  Eyy  O€
onoladnnote BEan TNG EAAEINTIKIG TPOXIAC.

v, = Eguﬁfﬁ[l—i}-uf =6,16x10"m/s
rnoh

By H evépyewn E mov mpéner va mpoopepel ot cuckev] MOTE v
PTAGEL OTO0 GUEpo ywpic knTiky evépyela, Ba Ppebel and mv apm
Satnpnong e evepyelog.

Eppx +E=E, (1) omov Eypy . Eqpy moopyu ko teha evépyeia
tov cuotiuatoc cvokevne — Im.  Emedn kataé v mepupopd e
GLOKEVTG YOp® amd T I 7 pmyovikn evépyel TOL GUGTI|HATOG
owtnpeitay n £,y eival i yia 6k ta onpein e TpoyLGG.

Zoppova pe v (1)
—G—l}{—tﬂ+—;~muf+E=(} § E=Blem MU _aq 10
h g

Mpoopopa evepyelac anpaivel oxi xprion AAME. Apa 6a epyacTouye €ite ue AAE eite pe OMKE

OMKE : 0

_ 1 2 _ Mry
K‘rs/l - K(Xp){ - WF nesiov T Wnpoa(pspéuevo -0- Emv - (_G - 00)-m + Wnpoa(psp(’)/.tsvo KATT



3.106 Evo SwoTnuud oymuo Eekmvd yopis gpyikn TeyutnTe ond To £50Q0oC Ko
KveiTon xetoxdpuon pe otabepy smrdyvvon o=32 m/s®. Tn otyp mov n
TOUTYTO TOL QUTOKTE T TETOWN IOV TOU EMTPEMEL vl OROMOKpUvEEel amd 1o
nedio Popimnroes g IMC CTOMTd 1) ASATOUPYIO TOV  TUPUDACY KOl TO 0L
guveyiler v mopein Tov. No UTOAOVICTEL TO VWOC OTO OMQI0 TOUOUY v
rsttovpyoiy o1 mupauiol Atvovion 1 extive ™C Ing Re= 6400 km wo n
£viaon Tou nediov Papimtac oty emedvaw ™; [ng g,=10m/s>.

3.106 H xivnon tov opqpatoc pEYpt to vwog h o610 omoio amokTdel TNV
TaxOTNTA Srauyng eivar evBVOYpapu OpaAl ETITAYLVOUEVT).
)7

| S v
Vs =at km h=—at" apa h=—" (1)
2 2a

(2)

N

“

gler ,
a(R.+h)

h +64x10°h-128x10" =0 and 6mov Bpiokovpe h =1,6x10"m

Avtikabotoviag ™ (2) oy (1) éypovps h=

Oa pnopovaoape va ptacoupe otn oxéon (1), epyalduevol pe OMKE kat 0xL pe e€lowoelg EOMK.
Ag to doUpe !

2 v?

Kren — Kapy = Wer = %mv2—0=2F.h - %mv =ma.h >h=_—

SHMEIQSH : Oa Bplokouaotav unpoota os adie€éodo, av oto OMKE ypapaue:

Kiep — Kap)( = Wk nesion + Wr TPOWOTTIKY TVpavAov 7

SLOTL val UEV yLa To €pyo The Suvaunc tou riediov Eyouue eéiowon unmoAoyilouou , aAda nwc¢ Ga urtoAoyilape to Epyo
NG MPOWOTIKNG SUVALUNG TOU TTUPAUAOU;

Ma beite o€ pa tuyaio Jeon tne Stadpouncg Tt EYoUE:

Mry.m

YF = Fresiov + Frpowotiky » m.a = —G + Frmpowotiky —

Frpowaotikn = petafAnt SOvaun, eéaptwusvn and tor !

£pY0 TNG OeV YNopei va unoAoyioTei aueaa...

MoioTIkO diIdypappa TNG NPOWaTIKNG duvaune. To i

L 4



3.107 ©shovpe va orelihovps oto Aaotue eve cope nale: m=200 keg. I'a 1o okomo
QUTO ¥PT)CLUOTOWNIE TOPOLAD Tov exTolsbeton omd Ty smpavewr e Ing,
Kotekopugoe mpoc e move. O mipovios Zexvdst pE  TopoTTO pnéev.
Ozopovus OT1 TO COU GEYETUL QIO TOV TUPULAD GTOHEPT) TPO@OTIKY GUvaun
F=4000 N ot 0Tt Tol KeDCIUE TOL TUPULACT SMapKoDy LEYPM VO QTATEL GE VWO
0.6 By and v empaveaia s I'nc.

No vmoloyicere 10 UWoo OT0 Omoi0  To0 CoOpo G0 Y8t ONOKTNGEL TNV
QUTOPQLTI TN TEYUTNTO Vi Vo SoQUYEL GT0 AWGCTNUE Kot TV TeyoTTe. mov B
£YEL TO COUO oTav PyeL amd 1o medio Popumras g Inc.

Atvovron 1 axtiva g I'ne B = 6400 km ko 1 &viacn tov nediov fapimrog
oty emedvae T I'ng g,.=10m/s*.

3.107 E¢appolovpe 10 Oedpnua £pyov - evépyslwag yw v Kivion tov
oOUaTog and Vv emedavela ™ I'mg (onueio I') péypt to onpeio A mov
Bpioketal e DYOC X KUl GTO OMOI0 TO COUA UTOKTAEL TNV TaXHTNTA
Saguynig.

1 2
W.+W, =AK enopéveag Fx+(V. =V, )m =Emu‘ n

)

"2 R-+x

Fx+| -G——+4+G
1 R, R +x

( 2 2 :
_&,Rr i g, Ry m= mﬁ W Fx-g Rm=0
L R R, +x R +x

(M, .M, )m 1 2GM, Mévo OMKE €36 !

Fx+

&pa x=g"R%=3,2x10"m

B) Amd 10 Bedpnpa EpYoV - EVEPYELNS YIa TNV KIVI|GN) TOV COUATOS Ao
Vv em@avele mc I'ng péypr o anepo, Ppiokovue

W.+W,_ =AK enopéveg Fh-+-V,m=%mU2 1

| Fh—-g‘?kim:l—mu2

- 2 Kai oto B) epoTnua Ba
£PYAOTOUPE  HOVO  ME
u=\/2(Fh 8.8 _ 5.06x10°m s OMKE.
m

SHMEIQZH : To péyebog h eivat to dedopévo h=0,6 Ry . Evtdtey;



3.108 O Lovoc tov polov me I'me xon g T etvor MMz = 81 wou 1 amoctoom
Tev KEvipov tovg etvan d = 60 Ry . No ppebzl oz mowo onpeio mg evbelog mov
EvOvEL To KEVIpa Img won Zedpme n &vioaoh tov mediov Poapitnros sivon
unéevua]. Atveton ) oxtive TS I'mc By . Ayvoncte onowdnrote aiin Poputu
EMGPOOT] EKTOC om0 oLTES TS IMe Ko g Zeamvne.

To onueio mou Yayxvoupe va BpouUue, dev pmopel va eival eKTO¢ TNG €uBelag MOV TEPVA QMO TA KEVTPO TWV
odaplkwyv pofwyv, SLOTL EKTOG TNG v Adyw €uBeiag ta Staviopata TG Evtaong oxnuatilouv ywvia PUKpOTEPN amo
180°, ontdte eivat aduvato va Swoouv dbpolopa undév.

Entiong exatépwBev twv palwv Kot eni Tng eubeiag, Ta Sltavuopata sival opodpporma... Apa Ppaxvoupe éva onueio
ovapeoa otig pualeg!

‘Eotm 611 1) éviaon tov wediov Papidtrac
gival pndév oto onueio A mov angyel and
0 kévipo 5 Img andotaon x. Xto

onueio auto:
g =gy EMOpEVAS
M M,
G—-=0—"5 1
% (d-x)"
o +9
d-x
Ao =0 7 — 9 éyovue x=54R
d-x 60R, —x g
Ano =-9 1 % =9 gxoupe X =67,5R, . H Mo
d—x 60R, —x

auTI) anoppinTetal yati To onueio avtod Bpioketon mépa amd ) Zeinvn
KOl 0TO. oNuein avtd o1 eviacelc mov ogeirovral ot I'm kon ™ Zeinqvn
givat opdppomnes.

» M epwtnon : TiBa cupBel av oto onueio A, tomoBetnBel pla pala; Amavtapue, Ba dextel cuviotapévn
Suvaun undév, onote n pala Ba mapapeivel kel atwpoupevn!

P> pa GAAN epwtnon : Me mola eAdytotn taxutnta pémnet va BAnOel éva cwpa armd tn I'n yia va GTdosL otn eAnvn

Anavtdape, apkel va ¢ptaoel —pOALG- oTo ‘vekpd onueio’ A...

P> Avie akOuUN pia : éva cwpo m gival oto onpelo A. Mota n eAdXLOTN eVEPYELX TTOU TIPEMEL VoL Tou 00si, wote va
TIAEL OTO ATELPO XWPLG TaXUTNTA EKEL ;
ESw amavtrote povol oag...



3109 Avoommuuxd oymue ZEKiva oo THY SmEavelr ¢ [ e ot KvelTol KoTaKopuoaL.
H mpomotua dUvaun tov mupudioy TOU Eivol GE Kabe GEoT, 7ot 0An 1)
GLOPKELDL TS KIVIOTS, GUTAGOW KOTA JETPO Kol avTiBETNC Qopds Ue To Papoc
TOV. YROAOVICTE TV TAXUTN T TOU 0TV QTACEL OF LyoC h = Ry
Aivoviar: Ry = 6400 km, g =10m/s%.

3.109 Egoppolovpe 10 Oedpnua £pyov - A
EVEPYEINS KAt TV Kivnon  Ttov bR
oMuatos amd mv em@aveir mg g
(onueio I') péyxpr To Vyog h (onpeio A).

Opog W, ==-2W,, emopévagn (1)
yivetme =W, =AK 1

—(V,.—V,\)m:%mv2 n

‘ ’ 7. 3.21
GM' -G M =lv“ 1
R, R +h 2
g R _g.,Rll - L2

—v’ andomov v =g R, =8x10"m/s

R, 2R

SHMEIQ3H : Nopilw ot n Abon tng doknong npoUmoBEteL Tnv katavonaon Kot xpnon tng oxéong Wy = —2W,,. To
oxNUo pog Bonba va KatavonooupE TO TIPOCNO TNG OXECNG TIOU TPOAVOPEPALE...

JUVEXELA ...



3.110 "Evog dopupopoc pe palo m=100 kg meprotpepetal, apyd os vyol Ry movo
amd v emwpavewe g I'mc. Meta amo opiopévo ypovo, yovovtos oryd — oryd
UWoC, A070 TG Qpaus QTUOCPOIPO:, TEPICTPEEETHL O vyos T R0,

o) No vmokoyiotsi ) petafoin ™ KuvnTKnG evEpTELos Tov dopupopou.
Av n opor) aTpoceoipo SMUOVPYEL GTNY TEPLOYY) TG TEPICTPOQTIS
B) avriotacn 4 = 02N, vo VIOAONOTEL TO CUVOLKO UNMKOC TS

EACOEIG00S TPOYIAS TOL SEVPUVE O SOPLEOPOS V1l VI QTATEL Umd TV
opyua] STV TELUKA TPOjLL.
Aivovton: Ry = 6400 km, g,=10m/s%.

3.110  a) Katd v KukAikn kivinon tov dopu@dpov 1 dvvapn mg Papdmrac

rertovpyel m¢ kevipoporoe G —=m

(R, +h) R +h

EMOUEVIOG 1) TAYDTNTA TOV DOPLYOPOL Elval L =

H petaforny oty xivntiki evépyela tov S0pu@opov Katd v ariuyn
S TPOYIAS TOL Eival

] 3 I 3 l (;A""’I _ 91‘/".

AK =—mv; ——mvu; =—m| ——— M
2 7 2 2 \16R, /9 2R,
| (9g.R’ g.R .
AK =L 288 &R\ 1 0 R —2x10°
2 \I6R. 2R. | 32
W,=(V,-V)m=| - Gty +GM' m=4x10°J
) 16R. /9 2R,

Topgpova pe 1o Bedpnua £pyov - evépyeElrg Katd v Kivion Tou
S0pLPOPOL GO TNV UPYIKT) OTNV TEAIKT| TPOYLIA
W, -W,=AK £ W,-As=AK dapa s=10"m

Otav 616aokel kamolog Bewpla SopudOpwy, TPEMEL va TEPACEL HEPLKA
‘unvopota’ :

o Kévtpo SopudoplknG KUKALKAG TPOXLAG elval To KEVTPO TG MNG.
e H tayxbtnta kivnong tou &Sopuddpou TPOKUTITEL AMO TV XPHON TNG
KEVIPOUOAOU SUVOUNG.

e H toxutnta otnv opaArn KUKALKA Kivnon — kot tétola eival n Sopudopikn-
pog Sivel Suvatotnta UTTOAOYLOUOU TEPLOSOU KOl CUXVOTNTAG.
e To Uoc pag 60pudopLKNG TPOXLAC, ‘KpUBETAL OTN T TOU & ...
e To Bdpoc tou Sopuddpou eival KABeTO otn TPOXLA, OMOTE Sev UTIAPXEL €pY0 Bapoug ! (BAéne teAsutaia

OELpd 0T TTPOTELVOUEVN AUoN TiLo Tidvw, 6TToU SV UTTAPXEL KA 1) mapoucia Tou épyou Bdpouc)

Xu! mooec aoknoelg apaye éxyw Stbaéel otouc S50pUPOPOUC KAIOTE OTIC AEOUEG... 12 ke@padaila QuUOtknG xwpic opta!



3111 Awommuxo oynuo pe pale M = 8fon mov peToQEpEl CEANVAKOIO POl M =
1,5fon, e TpoyI0 YOp® @mo T Zeinvn o vyoc =R /20 amo v emoaveld
s (R - n extive g Zeipmg). Kotd ) Sopxke g TEpIoTpoQnS Kol
Ty 10 SoTnukd oymue sAevBspavEL TN CEAVAKNTO UE TETOWO TPOTO (MGTE
1 TayuTTe TS va etven pundev. H ceinvarxatos apyilel 1ote vo kotsfotverl mpog
TN e EKTELOVIOS SUBUYpUUUT KIVIOT) KOl QTAVEL GTIV EMQAVELD TN)S UE
TV KQTCAATAY ¥PTIOT] TOV GVOTYETIKGY TUPOUAMY EYOVIOC TUYUTITO UNOEy.

o) No vokloyotel 1 ToUTNIO TV GCLUCT UKoY OFTUOTOC UECEHS LETH
TV QOPOAY TG CEANVOKOTOU.
B) No vmoioyIoTEL TO Epy0 TS SUVELNS TOV OVICY ETIKEY TUPUDAEY.

Awvovion: H smruayovon g popumtos oty EMQOQVEW NS Ieiqvng g,=
1.6m's® ko 1 axtive ™c Zehjwnc Ry = 1680 km. Ayvoriote v emiSpaon
ALV COUATEV, TANY TS Zeifvnc.

3.111  a) Karj mv tepigpopd tov SlacTnikol oyfuatog youpe arnd m ZeAqvn \
1 dvvaun ™ Bapdnrag Aetovpyel MS KEVIPOUOAOS

G oo iy
(R+h) R+h

EMOUEVOS 1] TOUTNTO. TOL SOCTHIKOD OYNHOTOS KOl TG CEATVAKATOV
givan

.- [GM; _\/20g,,1e2 _\[ZOg“R - >
R+h 21R 21

Katd ™mv arnehevbépmon ¢ GEANVAKATOV 1] 0P} TOV GLOTIHUATOS

OYMUe —CEANVAKOTOS dlaTnpEiTaL:

Pien =Pasrs  EMOpEVOS (M +m)v = My omov v 1 tadmra tov
dlwotuikod  oynuatog  apéows  petd v ancikevbiépmon g

CEANVOKATOV. /
AopPavovrag veoym ke mv (1) Egovpe v = M/;m 20§'iR =1900m/s

B) Egoppoloviug to Bewpnpa épyou - A
EVEPYEWLS amd TO onueio oto omoio :
erevblepmbinke n oeAnvakatog (onueio
A) péypr v empavele g Zedvng
(onueio X) :

AAO onpaivel
yvwon
TAXUTATWV...

va

W, +W_ =AK
emopéveog W, +(V, =V, )m=0 n
'
M. M. .
W,.+|-G——+G—=[m=0 1
. R+h R
‘ = : Iy, 322
20g,R* g, R’
W, +| - + m =10 , . . :
21R R EQooov unapyel €pyo pn  OUVTRPNTIKAG
\ duvapng, €iJAOTE  UMOXPEWHEVOI
g.R epyaoToUpe P OMKE.

flpu wf_- Z—TH‘? =-192x10°J



3.112 "Evoc dopupdpoc pe palon M KivaELTOL KKAKE Yopw arnd ™ I'm pe togotnTo o
Ecotepun) ddtoin mpokohel EKpnin Le OTOTEAECO O SOPLOOPOS VO OPICTEL
Of OUO UEPY, amd To omoie To v, ualec my, cuveyilal vo Kwveltol oty b
KUICLICT] TPOYUA TTOU ELFE O GOPLEOPOC AP TV EXpnin eva To diio, naloc m;,
OOKTO TV CGNOPUITHTN TOyUINTE 7o vo. SOwpuyel amd my £aln mg Inc
YRoAooTE TIC Nales m) Ko M, OTIC OMOLES YOPMCTIKE 0 Sopuoopos.

Ta yeyovota cupPaivouv og kamowo UPog h. e autd o UPog umtoloyiletal N Sopudoplk TAXUTNTA MTEPLHOPAS
pe TNV ayla okéPn «H Baputikn SUvaun nailel podo kevipoudhoun... H dopudopikn taxutnta og kamowo Uog h
givat aveéaptntn tng pafog touv Sopudopou. Asite To TAPAKATW.

H AAO emiBaMel ‘yvwon’ yla Tig TaxUTNTEG IPLV Kol LeTA TNV Stdomacn. To oxnua 3.23 ¢puaoika BonBaet!

3112 Katd v Kukhikn  kiviion  evog m m, m,
dopvpopov n dvvaun S Papvmrag v v v,
rertovpyet g KEVTIPOHOAOG

Mm v Yy 3.23

-=m
(R, +h) R +h

EMOPEVMS 1) TAYVTNTU EVOG SOPLYOPOL Civol L =

‘ 2GM
H taydmta diaguyng oto vyogh eivar :v; = R—Il =U+V2
+h

Katd my éxpnén, n opui} Slempeitat: P ayeor nen = Pavizor Mira
Eropéverg mu =—-muv+m,v; 1 mv=-myv+m, J2v !
m=-m, +m3\/§ (1)

Opwg m=m, +m, (2)

Ano6 1o ovotnua towv eSiowcenv (1) ka (2) Bpiokovue

m,=m(3—2\/§) Kat m:=2m(s/§—l)

JUVEXELQ....



3.113  Ado compwol mhavites Erowy, o mpdTos oxtive Ry= 1334x10° m xo palo
m;= 1209x10%kg won 0 Gevtepoc pale m= 4m,. Ov ThovTTEC TEPGTPEQOVTON
TP GO TO KOWO KEVIPO POol0C TOUS, EXKTEAMVTOS KUMCAKES 1KIVI|GELS FOpis TV
emibpact @iov duvopeov exTo. amd T petafy tove £hEn. H amoctoom

ovapecw ot KEVIpa Tous etvan [ = 40R,,.
Aivetn G = 6,673x10°  Nim* kg®.
o) No vmolooTolY 01 OKTIVES TEPICTPOQTS TOLL.

B) No vmokoiotel 1) EAG 10T TEYLTNTO WE THv omolo. Tpamer v Pinbei
eva fANuo aro TNV EMQOVELDL TOU TPOTOV TAMVT|TI OCTE VI QTAGEL GTO

GEVTEPO.

Inusioon: Oo Bewpicets OTL 01 TAOVHTEC GEv MEPICTPECOVIOL YUP® Omd TOV

tSova TovS Ko OTL G2V EYOUV ATUOCOOIPLL.

Kévtpo ualag... Eva onueio mou adopd éva n cvotnuo cwudtwyv. MMopel va aviKel oto cwia 1 propel va sivat

£KTOG QUTOU. TL.X

To kévipo palag pio opoyevoUg Kol Loomoxoug eubeiag paBdou, sivol oto HECO aUTAG. To KEVTPO HAlaG ULaG

cupmayoUg opoyevouc odalpag eival oto KEvTpo Tne odaipag, ...

To Kk€vipo PAlag ULaG KUKALKAG OTedAvng €elvol OTO YEWUETPIKO KEVTIPO, €vOG Umaoctouvioy eival £w amo to

UTTaoTOUVL, ...

P levika, TO K.[U. OE OUOYEVH) CWUATH BPIOKETAL OTO KEVTPO CUUUETPLOC (0t UTTAPXEL) 1) OE KATTOLO ETT

oUuuUETPLaG.

f)o)

» Otav oe éva ocUotnua owUATWVY SV aokoUVTal EEWTEPIKEC SUVAUELS, TOTE TO KEVTPO Ualoc LooppONEl

(eivat akivnto n kiveitat ue EOK).

3.113 @) O mhaviteg meptotpeéPovTal Tept T0 KEVTIPO palag Toug e v ida

YOVIAKY Toy0TNTO.
L mm,

Metadd tov mhavntov ackeital dovapn F =G = . H dvapun avty

2

reitovpyel Mg KeEVIpoporog oe kabe mhavity.  Emopévog v tov

mhavitn palag m, woydet :
mnm, v’ m, or° . _.m, *
G }2 t=m—L % GF=—L1 % G [2' =0’

h .

: iy m ;
Kat yia tov rhavin palac my: G I’I =wr (2)

. s _ m,
Awpovrag katd péan g (1) xau (2) Egovpe — = —
m, r

| 2

’

nh+rn=1 (4)
Ano 10 ovotnua twv eSloaocnv (3) kat (4) fpickovue :
V= 42.69x10°m  xa r, =10,67 x 10°m

SHMEIQIH : Ot paleg BAEMOUV N Lo TNV AAAn Kot Tautoxpova PBAEMOUV TO aKivnTo K, To omoio —yta Adyoug

CUUUETPiac- BpiokeTol otn SLakevtpo. EMopévwe ol paleg eivol kaOe

mi

otypun anévavtl | Auto onualvel ot éxouy iSteg tipég ota T, f, w. O

(N

i_4 3
r,

]

m2



B) To PApa apkei va QTacel péxpt To —_— ]

onueio I' ot0 omoio o1 ehktikéc e F, T F, e
duvapels mov déxetal and TOLG HVO g e ’
mhaviteg eivar avrifeteg. —Xx—
e il LT Iy 3.24
s =0—"= 1 »
X (I-x)
1-xY , I 40R,
— | =4 apo. x=—=—>"
X 3 3

Av A 10 onueio EKTOEEVONG OTNV EMPAVELX TOV TPMTOV TAUVI|TY

V,=- ﬂ._GL= _4_3% (5)
R, 39R, 39 R,
I B . B ... R
40R,/3 40R, —40R /3 80 R,
Epappolovtag 10 Bedpnuo épyov - evépyeiag yw v Kivimon tov
PAuatog and 1o onueio A g to onpeio I" £xovpe:

W, =AK enopéveg (VA—V,)m=0——;—mu2

Avukabiotdvrag ta duvapuika and Tig oxéoelg (5) kar (6) Ppiokovpe

v=10258m/s
Aokaote Kal pe AAME...

IXOAIO : Autrh 8w n doknon ATav kot cuvexilel va sival Wblaitepa SUOKOAN Kol XpeLAleTOL APKET SOUAELA yLa va
MTopéoel €vag pabntng g B Aukelou va AUoel aoknon «SutAol CUCTAUATOG aoTEPWV». AMAQ tnv €Baia 6w
‘TLIUNC €vekeV' ...

Mavtwg elvat g SL8aKTIkA Aoknon, adol EMITPEMEL VA KATOVONCOUE YLATL —W¢ Tapddelypa- n yn Kweital yopw
amd tov NALo Kal OxL 0 NALog yupw amo tn yn. Emiong ylati éva aotépl mou £l YA £0TW AVEMALOONTN KUKALKA
kivnon pag Sivel tn Suvatotnta va aviyveLooupe MAavhTteg (adpatol autol) mou yupilouv yUupw amo autd To
ooTépL...

Ni{ko¢ Anudong
duokdg
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