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Aoknon 1
‘Boto Ly xa Ly, tadopunkn tov swactnuomioiov X kot Y avtictoya eved Ly

gtva To punkog tov X 0nmg petpdrot omd tov mhoto Tov Y kot L, to prxog tov Y
ommg petpdton and tov X. Ioyvovv

Lox = 7Ly
Ly =7Ly

A) 210 XA 100 Y, 0 mAOT0G Bempel Tov e0Td TOL aKivTo Kot PAETEL Srodoykd TV
apyn Kot 1o T€A0G ToL dtactnponioiov tov X va mepvdetl omd dimia tov. H dwapopd
xpOvoL avaueco omd Ta dHo yeyovoto yia tov Y eivor A =250ns. Eniong oto ZA t0v
Y 10 X kivelton pe TodTNTO. U Kol ETOUEVOS TO UNKOG TOV €lvar

L, =0At =0.9¢250ns =67.5m

Epdoov y=[1-(v/ey’]” =23, Bpiokovpe Loy =Ly =155.25m

B) Xbpoova pe tov X

1
Ly =3 Lox
Kotd cvvéneta,

Loy = g L, =178.54m

Aoknon 2

To B wg mpog tov A &ivat cuvestarpuévo, L' = L,\/l — B 6mov v’ cuuBorilel mv
TayvTa «Tov B g mpog to An, ko 3 =wv/c. O A petpd ot to L' diépyeton mApmg
arnd v 0éon O g ypévo T.

Apa

L' o] L L/ c¢T L
R A L RN PTG _
o O c T * Oa \j1+L2/cT2 \ch2+L2

H taydtra tov B og tpog v I' eivan



By + 8¢
1+ 376;

H pépa éxet N = 24 . 60° evteporento. Av pohdt mov Kvelton e TaydTnTa v yévet 8
devtepdrenta ava nuépa, tote (1 nuépa + 6 devteporenta) =7y (1 nuépa)

1 _1]
11— 3
1

— 1| devtepdienTa ova NUEPQL.

UI]}—UA@UF :>ﬁr

N+6=9N=6=N~y—1 =N

Apa 10 pordi tov A yaver 6, = N

— 1] Kot Tov B ydvet

1
«/1 — B2

Enpewwtéov ottay f K1 = v =

§, =N

2 2 2
N1+ﬁ— onors&—Nﬁ :NU ).

‘ / B 2 2¢”
Aoxnon 3

(o) Ioyder y=2. Amo tov petacynuoticpd Lorentz £xovpe

=yx',+or' ) =2(10°m+0.886-3x10°-3x107°m) =17.948 x10° m =17.95Km

0.866

t, =1, —xA) 2(3x107°s+ =-10°5)=6.577x1075=65.77 s

(B) Avrtioctorya Bpickovpe

X'y = 7(Xg — Uty) = 2(2x10°m —0.886 - 3x10° - 1x10°m) = —1.316 x 10°m = —1.32Km

0.866 866

zy(tB—C—szB):Z(lxlO’ss .2x10°%s) = 0.845x 10755 = 8.45 s

(v) T va givar o 300 yeyovoTa TOLTOYPOVA MG TPOS £VOL TPITO AdPAVELNKO GUGTN LA,
mov Kwelton pe toyvnTa U og tpog v I'm Oa mpénet va woyder ', =1¢",, 6mov pe
ZdVo 1ovous supfoAriovtan ta peyédn oto veo suotnua avapopds. Kotd cuvénein
TPENEL VoL AOGovUE TNV eElomon

u u
V.t ——x,) =yt ——5x3)

c c
Anadn

=c? a1ty =c? 6.57-1 x10° 2 =1.045¢
X, — Xy 17.94 -2 m

To omoio dev umopel av cupuPel Ko apa dev LLAPYEL TETOL0 GVGTI LA
(0) Avtiotoya mpémet va yovpe x", = x",, dSNhadn

7(x —uty) =y, (xp —uty).



Amo v oyéom avtn Ppickovpe

u="4"Xp _ 1594 x10° =2.86 x10° 22 = 0.953¢
{1, 557 s

Anlodn etvon duvarto.

(8) Mropovpe va vroroyicovpe v andotootn otov yopo Minkowski (cel 30,
[Tepoidnc) avapeca ota 6v0 yeyovota A, B og eva cdhotnua avagopds, my g IMg:

c(t, —t,)=3x10°(65.77-10)x10°m =16.73x 10’ m
x,—x, =(17.95-2)x10°m=15.95x10’m
D=c(t,—ty) —(x, —x,)" =2.5x10°>0

[Topatnpolpe Tt N ATOCTACT AVALESH GTO dVO YEYOVOTA EIVOL YPOVOEIONG Kol KATH
GLVETELD TOL OVO YEYOVOTO UtopovV vo cuvoeBovy outwatd. To amotédeospo avtd
etvar ovpPoatd pe ta (y), ().

Aoknon 4
A) 'Eoto X 10 obomua avaeopdg tov gpyactnpiov kar X'to XA oto 0omoio ta dV0
couatiow woppomovy. Oempodue 6Tl T0. 400 yeyovota oto X' cvuPaivovv ota :

Atdomoon tov sopatdiov o (X),t)) kot diomaon tov copatdiov S (X'ﬂ,tg) . 210
Y ovppaivouv avrtictoyo ota (Xa ,ta) Kol (x 50 ﬂ) . 210 X' éyovpe
At =t;—t, =0
Evo 610 ¥’
AX=X;—X, =120m ,
Epappodlovtag tov petacynuoticud Lorentz

AX =y (LAt + AX') = AX' = A 1)
Y

At= y(At' +£2Ax'j — O 5 At=""Ax=> At =396ns
C C

B) 'Eyovpe At=t,—t, =396nsenopévag t, >1t, ko dpa dwondtar npdTa o a . To

AVTIGTOL(O YMPOYXPOVIKO d1éypopLiLe dlveTan 6To Zyfua:

Me S10KEKOUUEVES YPOLLES

mapovotdletal To LA X’ 6To omoio ta ct
V0 copatidln wwoppomov (PBpiokovat
otov a&ova TV X’). Z& avtd To. OVLO
yeyovota dtdomaon o,f elvar
tavtoyxpova Kabag Ppickovrol og dEova
TapdAAnAo pe tov X’.

ctB
ct

o

Aoknon 5




(0) 'Eote 011 10 TpoominTtov devTéplo Kveitar oTov dEova X v T0 TPOTOHVIO GTOV
apvntikd a&ova y. H dratnpnon evépyetag eivon

E,+m,c’ =E"\+E', (1)

o6mov tovodpeves TocoTNTES ivan Petd v avtidpaon; £, , p, €lval 1 GUVOAKN
EVEPYELDL KOL OPUN AVTIGTOLXO TOV KIVOUHEVOL devtéplov, £, p', E';, p'; ot

avtioTolyEG TOL TPp®TOViov Kot Tpitiov. H dtatipnon opung divetor og kdbe aEova
and

p2,x +0:0+p'3,x
0+0=p',+p'5, )
0+0=0+p5,

(B) H pala npepiog tov tpitiov eivor pid ovaroi®wt TocOTNTO Kol UTOPEL VO
vroroyioBel mg e&ng

mict =(EL) =(p'3. ) —(p'5,) —(Ps.) 3)
Xpnon tov eéicdocwv (1), (2) oy (3) didet

2
m§C4 =(E2+m202_E'1) _(p2,x)2_(p'1,y)2 (4)
B (Ei —Pix)“L (E'f _P'lz,y)+ (mzcz)z +2myc’Ey = 2mc’E"\ —2E,E',

211c TpMdTEG dVO TTaPEVOETELS EYOVILE OVOAAOIMTEG TOGOTNTES TOV GYETICOVTOL
avtiotorya pe v pdlo Tov KivoOUEVOL OEVTEPTIOV Kol TOL TPMTOVIOL, ONA.
mict =m’c* +2mic* +2m,c’E, —2m,c’E'\ -2 E,E",
=mc’ +2mzc2(mzc2 +E2)—2E‘1 (7112c2 +E2) (5)
=mic* + 2(m202 + EZszc2 - E’l)
H oA evépyela elvar ABpotopa Tng KIVNTIKNG EVEPYELNG KOl TG EVEPYELNG NPEaG,

OMA.
E,=myc’+ Bz

\l 2 ] (6)
E'=mc +E kin.l
Kot TEMKG,
mict =mict + 2(2771202 +E,, 2Xm202 —mc’ — E'km’l) (7)

(v) H evépyeteg npepiog Tov mpotoviov Kot devtepiov eivar avtictoryo



ot 1.0078252u
: 1.073562 %10 u/ MeV
- 2.0141019u

my’ = =
1.073562 x10" u/ MeV

=0.9387675x10° MeV =938.767 MeV

=1.8760927 x 10° MeV =1876.093 MeV

Telka

mlc* =(938.767) +2(2-1876.093 +1.808)(1876.093 - 938.767 — 3.46 7Y MeV )’
=7.892 x10°(MeV')?

n

myc® =2.809392 x10° MeV

e aTopIKéS povdoeg palog n palo tov Tpitiov givan

m, =3.016056u

Aoknon 6
‘Eoto v 1 taydmta 100 TpocTintovtog copatidiov kot V 1 taydtnto Tov
CLGCOUATONOTOS Kot M 1 pdla Tov. Ao T ST pMon OpUNG Kot EVEPYELNG EXOVUE
Y, mu=y, MV @
T +2mc? = 3, M c? (2)
H taydmmra v koun mocdtNTA ¥, Yo TO TPOSTInTOV GmpaTidto vroroyiletot and

TNV KIWNTIKN ToV gvépyeta T ¢ €ENG

2
T:(yu—l)mc2:>yU=T+—m2C @3)
mc
2
T+mc % mc®
=>1l-—= | =
L2 c T+mc
1- Py
i mez ) o* T(T+2mc?)
2 Teme) T N
(T+mc)
T(T+2mc?)
v=C (4)

T +mc?
Awpavrtog katd péEAN tic (1) kot (2) ko ypnoporoimvrog Tic (3) ko (4) Bpickovpe

vV ymo 1 [T+mczj xf' (T+2me?) ©)

¢ T+2mc® T+2mc2| mc? T +mc? T+ 2mc

Avtikabiotovtag oty (2) Bpickovpe

I\/I_T+2mc T+2mc fl_\/_2 T+2mc f xf m(T +2mc?)
%,C° T +2mc®




Aoxknon 7

A) 'Eoto v n taydmra tov dteotnpomioiov A wg mpog to mepimoikd 1. To koo
nov otav ekmépunetar omo to IT éxel ovyvotnta f, petaroniletatl Tpog 1o pvOPd 610 A
AOY® @awvouévov Doppler kot Adym Thg GYETIKNAG AmOUAKPLVOTG TNYHS-TApOTNPNTH
£xeL ouyvoTNnTOL

1-v/ec
1+v/c

=1 1)

2NV cuvERELn ETAVEKTEUTETOL (AVaKAGTOL) 0O TO GOGTNA TOL A pe cuxvoTTa f,
kot otav Oavel Eava oto IT éxel cuyvotnta . Eedcov tor 600 dtouotnudénioto
OTOLLOKPOVOVTOL EYOVUE

I-v/c
f‘ZfA (2)
I+v/c
Telkd, and Tig (1) ko (2)
1-v/c
f'=r (©)
l+v/c

H €&. (3) Mvetar og mpog v taydtnTa Tov A Ko Bpickovpe

v=2 = c_ 0875 (4)

f+r
B) Xmv I' tapatnpodvrar dvo kdpata, to tpdto eknépmeton omd to I kot to
devTEPO EvaL TPowoOV TG avlikAaong and 1o A. Eedcov to IT amopakpovetan and v
I'm 06 éxovpe oA petatodmion mpog to epuhpd ko oty I' Tapatnpovpe 10 KHpa
ovyvotrag f g

fon=1f M:&QOM ﬂ;lxlO”Hz (5)
’ 1+v,/cC 1+0.8

To devtepO KOUO TPOEPYETAL OO TO A; Yo Vo Bpovpe TNV TaxOTNTA TOV OC TPOG TN
I'm Ba mpémel va kévovpe 6OVOEST TAYLTATOV:
Uy + U

v, =——5=0.985c 6
bl oo/t ©)

And ) oyéon (1) ko (4) Ppickovpe f, =0.774 x10" Hz
"Etot1, n ouyvotnta Tov d£0TEPOL NAEKTPOLLAYVNTIKOD KOUOTOG TOV EKTEUTETOL OO TO
A givan

frua =Ty M=0.774x10“ %;6.73x1012H2
' 1+v,/c \/1+o.985



[Mopatnpodpe 6t otV TEAEVTOLN TEPITTOON N LETAPOAT] TNV GLYVOTNTO EIVOL TTLO
ONUOVTIKT] AOY® TNG LEYOADTEPNG TaXOTNTOS TOL A G Tpog ) I'.

Aoknon 8

A) Q¢ pog 10 PBayovi X' ot ceaipeg KvoHVTaL e TOYVTNTEG V' KO 0L AGLWELS
TayOTNTEC £C. META TIC avakAAGELS Ot TayOTNTES AALALOVY POpd. AV Ot Adpyelg
AVOKAOVTOL 0TO GKpa 6 YpOvo t'1 Kot o1 6Qaipeg o€ xpovo t', o1 elomaelg eivat:

Ag&ia hapyn: z'=ct', =t', =L"/c (1),
emotpoon: z' = L'—c(t'—t") =2L"'—ct' (2)
Apotepn Adpym: z' = —ct', = t', =—-L'/ —c
emotpopn: ' = —L'+¢(t'—t') = —2L'"+ ct' (4)
Agkd opaipa: z'=v't', =t', =L"/v" (5),
emotpoon: z' = L'—v'(t'—t',) =2L"'—v't' (6)
Apiotepy opaipa: z'= —v't', = t', =—-L'/ —v'

emotpoon: © = —L'+v'(t'—t',) = —2L"+v't' (8)

Ol KOG UKES YpapUES PaivovTal TOPATAELP®G
(tov dxpov (10-11) eivor S10KEKOUUEVEG).

B) Q¢ mpoc 1o £d0pog X, To Payovi kiveitot pe
TovTTe V Kot €IVOl GUVEGTOANEVO:

L= L'«fl—V2/02 .

Ta poto Ktvovvton pe taxdTnTeS £C.

H de&14 cpaipa apykd Kiveital pe toyvtnTa

V+o'

1+Vo'/c*’

OUOIMG O€ Kol M OPIOTEPT LETA TNV OVAKAOGT).

H apiotepn opaipa apyikd kveiton pe taydnta
V-9

v, =V o' =

v, =Vo& —v'

3)

11)

(8)

(7)
(7

3)

i

(4)

(9)

(2)

6)

\ (10)

6 )"

1
r-

11

8

1
1
1
1
!
1
1
1
1
1
!
1
1
1
1
l

taZa Xa2 f 4
1

Lo, X(xl,
!

1

-L

1-Vo'/c®’

oG Ko 1 0e&1d PeTd TV avAaKAoo).
[Mporta avaxAidror | apiotep] Adpyn og xpovo ty1 o1 0601 Xo1.

"Yotepa avakiator n 0e&1d Aapym o€ xpdvo ts; otn B€om Xs1. Tpitn avaxhdrtor n
aplotepY| cQaipa o€ YpOvo ty ot 06om Xqp. Tehevtaio avakidtor n 6e&1d ceaipa o€
YPOVO t5p ot BEom Xsp.

Ot avTioToryeg KOGHIKES YPOUUES PATVOVTOL TOPOTAELPMG LE TNV 1010, ®G AVE,
apiBunon, aAld yopig tapeviéceic. Ot e€lomoelg Ttoug givat:

:x:x(v2+v§ t_t(VZ
cx =Vt

lLz=ct

2=z, —ct—t
3 x=—ct
diz=z,+ct—1t,
Stz =t
6:x=ux4+uv, t—1,
T.x=ut

8

9



10: x=L+Vt

iz =—-L+Vt

I') H topn tov (2),(9), 1 (2),(4), N tov (4),(9) Tpocdiopilel Tov xpOVO GLVOVTICENG
TOV AVOKAUGOEVTOV pOTOV 6T0 X',

(2,09): z'=0=2L"-ct',=t',=2L"/c

(4),09): ' =0=—-2L"+ct,'=1t,'=2L"/c

(2),(4): ', =2L"-ct', = 2Lt ct', = 4L'=2ct', = t', =2L"/c=1', =0
Opoimg n topn TV (6),(9) Tpocdiopilel TOV ¥pOVO GLVAVINGENS TOV CRUIPOV GTO X'
z'=0=2L"-0"t', =>t', =2L"/v'

To 810 Pyaiver ko and 16 (8),(9) kabdg ko amd T1g (6),(8).

Y10 X,  toun tov €. 1 kot 10 mpocdiopilet ta tsy, Xsi:

L L
Ty = L+ Vit =cty =t = m = Xy =Cty =c¢ c_V
H toun tov €. 3 ko 11 mpocdiopilet ta tyg, Xqi:
L
z,=—-L+Vt, =—ct, =1, = =z, =—Cl, =—C
c+V c+V

H toun tov €. 2,9 1 tov 4,9 1 tov 2,4 1pocdiopilel Tov ypOVO GLUVOVTHGEMG TOV
avVOKAAGOEVTOV POTOV 6TO X.

L
z,=x45—ct,—ty; =Vt,= c+V t, =z, +ct, =2ct;, =2c =
291 c—V
td) =92 CQ _V2 = 'I() = th) - 2CV02 _V2
( L
r,=x,+ct,—t, =Vt, = c-V t, =ct, —x, =2, =2
49: : ' c+V
i) - L
t, :2002 7 =z, =Vi, :2CVC2 e

T, =x43—cCct,—t, =z, +ct, —t, =2t, =z, +cty, —x, +ct,, =

al

L L L

= 2Ctbl -+ 2Ctﬂl = to = 26@ =

+ —
2.4: c—V c+V

L L L
T, =y —cC b, —ty =2ty —ct, =2c —2¢% V2:2CV R

c—V ¢ — c —

Eredy) L=L"'\J1-V*/c’ xa t', =2L"/c=2L"'=ct',, éncton

2Lu/1—v2 ’ 1/1—1/2 ’ t"
t, =2c L _ /e = ¢! /c t = ¢

=c =t' =t .
L 2 —V? 2 V2 ¢ o2 /62 ¢ m

apa emaAnBeveTol 0 YVOGTOS TOTOG SIOGTOANG TOV XPOVOU.

IMa ¢ opaipeg, n topn| tov €€. 5,10 mpocdiopilel Ta tso, Xso.



(Oa aVTIKATOGTCOVLE TO

v L
= Ty =
v, —V vy —

Ty = VUslsy = L+ Vi, = 15, =

V5 OTO TEAOG).
Kot n topn tov 6,9 mpocdiopilet Tov xpovo GuVaVTNCENS TOV GRAPOV GTO X.

zn = $02 +U(v t{f _tb2 = Vta = t(T V_Uu = x(‘)? _v(\'t(‘>2 = ’UﬁL _va L =
' v, =V v, =V
! o
4Kig7_v+v_4zgg7
f 1 vy — U, :Ll-}-Vv/c 1-Vv'/c _
’ V— -V —v' !
v, v, V_ V—v : V+o v
1-Vo'/c |14+ Vo'/c
v'1-V?/c +v' 1-v?/e
14+Vo'/c’ 1—Vo'/c? 2L
=t =
v'1-V? /¢ v'(—V2/62 U'(—V /C)
1+ Vo'/c? 1-Vo'/c?
To 1810 Pyaiver kot amd t1g €€. 8,9 Kabndg kot and 116 €&. 6,8.
t!

Enedn L=L'\1-V*/c¢* xou t', =2L"/v', éneton kon moht ¢, = —”2/ :
Jl—V c

apa kot TaAL emaAnfedeTon 0 YvooTOG TOTOG SUGTOANG TOV YPAVOUL.

Aoxknon 9
= dp _d N\ (= -5 do o d N (E =5
F—E—a(ym) q(E+u><B)—>7m pm +C—2—t(7/mc)—q(E+uxB)—>
dv o dE = L = dv v = - = L =
dt+?dt_ (E-l—UXB)—)}/mE—I-?F =q(E+U><B)—>
dv v = . = . = = . = U= .
ym—+—qE u:q(E+uxB)—>yma:q(E+uxB——2E-u -
dt ¢ c
. (g - 5 U= -
a=—(E+uxB——2E U]
ym c

Aoknon 10
AO6Y® ™G aEovikNg suppeTpiog MG Tpog T devBvvon kiviiong Tov Poptiov, EMALY®
onueio P(x,y,z=0). 210 cbompua avagopds O’ to poptio eivar axivnto Kot £xm Eva
amho niektpkd medio Coulomb
. QX i Q'
t e (X) + ()™ T e (X) + ()™
ATO TIC GYEGELS LETATYT LOTIGHLOD
X=y(x-vt)=yx y=y
Kot oo TIG OYEGELS LETATYNULATIOHOV TOL TTediov ( B'=0 apov T0 PopTio ivor
aKivnTo)
E.=E/ E,=7E/

Taipvovpe




_ Qyx E =y Qy
()T T e (X YY)
[Tapatnpodpe 6TL
E_x_ cotd
E, vy
Apa to NAeKTPIKO eSO givan aTny axtiviky oievBvvon
To pétpo Tov mediov eivan

2 2 2 2 2 2

EZ:E5+E§:7/2[4Q J 2XZ+y23 :72( Q J * +y 3
ey ) (FXT+Y°) 4re, X2 )

((1—/32)”J

=7/2[i]2i6 2.2 X2+y22 2\3 :%( Q jz 2 X22+y22 2\3
Arey ) v° (P X" +Q=4°)y)  r \dng ) (X +y = B7Y°)

Kot avrikadotdvrog r? = X +y*, y =rsin @ maipvoope

3/2

E2_i Q r2
'\ 4rq ) (= Frsin’ o)

Kot tehika:
£_1.Q 1 _Q 1-f°
7® Are, r?(1—p%sin® 0)%  4rxe, r’(1- B*sin® 6)*?
EPQTHXEIX
1)

=12 2|12 r2 r2 12 2 r2 r2 12
E?-c’B? =E+E/}+E’—c’(B’+B)?+B})=

2 2
=E,2+7*(E, ~vB,) +7*(E,"B,) ~¢’ {sz P (By+%EZj 4y (BZ —C%Eyj }
C

KOl OVOTTOGGOVTOG T TETPAYMVO, OTAOTOUDVTOS KOl OLOOOTOUDVTOG KOTAUANYOVLLE
oV

Erz _ C2 BVZ —

2 2 2 2
—E 2492 (1—%JEYZ+YZ [1—2—2}322 —c? [sz +72 [1—2—2}3; +v° [1—2—2}322}

am’ OTOV, TPOPOVAG, ETETOL OTL

E?-¢’B°=E’+E/ +E’~c’[B+B/ +B |=E* —¢’B’

2)
‘Eoto v xou —v M taydmta tov 6vo dwotnuomAoiov oto XA g I'mc. Toéte
OYETIKN TOVG TOLTNTO (1 TOYVTNTO TOV £VOG 6TO A TOL GAAOV) Ba diveTon amd

10



e 2
v (U)_)i2:1+z—2—>u=0-4lc

0.7c= 5
v 0.7c

H éAn pila v = 2.45C amoppinteTon yarti etvon peyaddtepn amd v taHTNnTe TOVL
QPOTOGC.

3)

To @oprtio dwatnpeitar, Q' = Q. H pdla av&aver sivor avarloint eropuévog M' =M.
To unikoc cvotéAdetar katd v, L' = L/y. To mhdtog dwatnpeiton d' = d, dpa o 6yKkog
pikpaivel Katd vy,

V'=d L =dL/y=V/y.

H moxvomrta M'/ V' = M/(V/y) =y M/V avé&avet katd .

H moxvotta poptiov Q' / V' = Q' /(V/y) =yQIV av&dvel kotd v.

4)
d(ct
L4
dt
y &
u u e c
uﬂ:dx :}/dx Ut = dt |_ 7/%
dr dt dr, YO
dt
dr,
"t
EMOUEVDG
u? = gﬂvuuuu _ 7202 _7252 _ 7/2 (Cz —52) _ 142 (Cz —52) p
15
C
5)
YmoloyiCovpe Tig avtictotyeg aktiveg g Aong Schwarzschild (ce). 86 Tlepoidng)
R - 2G;M
c

omov G=6.67x10" m’kg's.

H péa tov Hiov givan M, =1.98 x10°°kg evd n pélo g Mg M, =5.9 x10** kg.
[N va Bpodpe v pnala tov nAlakod cuatuatog tpocBétovpe Tig HAles TOLV A0V
KOl TOV TAAVNTOV. XPpNGHoroldvog v pala e I'g cav povada £xovpe otim
pado tov nAov etvan mepinov 332837, evod N pdleg tv mo peydimv thovntov 317
(Alag), 95 (Kpdvog), 14 (Ovpavoc). Kata cuvéreia, n copfoin oty pdla tov
NA0KOD GLGTAHNTOS GVVOALKE OA®Y TmV TAovn TV sivar te Taéng 10~ g padog
Tov NAoL ko pmopel va ayvonBel. Téhog évag Tomikdg Naraiag Exet g Taéng TV
100 dioexatopvpimv (10') AAtovg. Tehucd £xovpe

(a) Tm
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~2-6.67x107""-5.9x10*

= m=8.7x10"m=8.7mm ~lcm
9%10

Rr

(B) Hhog

R, =2910,7m ~ 3Km

(v) Hhokd ovotpa, mepimov 1o 1610 omwg kot Tov nAiov
(0) F'oAagiag

R, ~10"m=0.01}

omov éva. £10¢ ptoc (ly) ewvon mepimov 10'°m. Ztov vIoroyiopd avTd dev Exet
ocoumepneBel n okotev) VAN TOL LoALOV VTTaPYEL GTOV YaAaSia.
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