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(AivE'TUl ITiVUKU~ XPl1O'lJlIDV O"XEO'EIDV) 

0EJlU 10 : To 1']A£K'tptKO ncoio O"tO cO'CU'tcptKo IltCLC; O'cpUtptld]c; (xroptld]C;) KU'tUVOIlTtC; cpopnou 
umvuc; R oivc'tat uno 'tT] O'XEO'TI : ~ 

E = (EoIR3)r3t (O<r<R) 
MOU Eo 0''tu8cpu Ilc OtCLcJ'tuO'cte; ncoiou KUt r 1'] unoo'tuO'T\ uno 'to KEv'tpo 'tT]C; O'cpatptld]c; 
KU'tUVOIlTtC;. Nu unoAoyt0'8ouv : (u) TI 1tU1CVO'tT]'tU cpopnou per) roC; O'UVUp'tT]O'T\ 'tT]C; unoO''tUO'T\C; r. 
(~) 'to ncoio (OtUVUO'IlU) nou ocpciAs'tat O''tT]V KU'tUVOIlTt ytu rzR cruVUPnlO'ct 'trov r, Eo Kat R. 
LXOAmO''tc 'tT]V nllTt 'tou ncoiou ytU r = R. (y) TI OUVulltld] CVEpyctU U 'tT]C; KU'tUVOIlTtC; (1'] 
CVEpyctU nou unut'tcl'tat ytU vu O'XIlllunO''tci TI KU'tUVOIlTt) cruVUPnlO'ct'trov Eo Kat R. 
Liivc'tat On, ytCL Evu OtuvuO'IlUnKo ncoio 

~ 

G nou EXct 1l0VO uKnVtld] O'UVtO''tcOO'u, 1'] unorltO'T\ O'c 
O'CPUtptKEC; O'uv'tc'tUYIlEvcC; civat iO'TI Ilc : 

divG =_1_ ~ (r2G ) Onou Gr 1'] uKnVtld] O'UVtO''tcOO'U 'tou G. 
r2 ar r , 

0EJlU 20 : 'EvuC; O'cpatptKoC; uyroyoC; uKnvuc; U CPEpct cpopno +q Kat EXct IltU 0IlOKCV'tPTl 
O'cpatptld] KOl16'tT]'tU(KCVO) uKnvuc; b. (i) LXOAtUO''tc ncOC; KU'tUVEllc'tat 'to TlA£K'tptKO cpopno O''tov 

uyroyo KUt ytCLn. (ii) L'tT] cruVEXctU 't01to8c'toUJlC, Ilc Kunow 'tpOno, O''tO 
KEv'tpo 'tT]C; Kol16'tT]mc; Evu O''tunKo cpopno +q. noO'o elVUt 'to c~ 

cnuyro'¥ftc; cpopno nou eu cllCPUVtO''tci O''tT]V cmcpuvctCL 'tT]C; K0110'tT]'tUC; 'tou 
uyOY'{ou; LitKUWAoyTtO''tc 'tT]V unuv'tT]O'Tt O'UC;. (iii)YnoAoyiO''tc ytCL 'tT]V 
ncpm'troO'T] (ii) 'tT] Otucpopu OUVUlltKOu LiV Ilc'tu~u 'tT]C; cO'ro'tcptld]c; 
cmcpuvctCLC; 'tou uyroyou (cmcpUVctCL K01A6'tT]'tUC;) KUt CVOC; O'T]JlCiou O'c 
IlcYaATI unoO''tuO'T] (unctPTl) uno 'tOY uyroyo. 

0EJlU 30 : (u) 'EvuC; 1tU1CVronlC;, Ilc O1tAtO'Il0UC; nupUUTlAOUC; O''to cnmcoo xy elVat uKiVT]'toC; O''tO 
uOpUVctUKO O'uO''tT] IlU cruV'tc'tuyIlEvrov Oxyz (O'uO''tT] Ilu F) KUt CPEpct 0''tu8cPTt cmcpuvctuld] 
1tU1CV6'tT]'tU q>apriou 0', O1t6'tc OTlllwuPYel'tat Evu 0IlOYCVEC; (0''tu8cpo) 1']A£K'tptKo ncoio E (roc; 
npoc; 'to F) O''tov XcOpo Ilc'tu~u 'trov O1tAtO'llcOV 'tou. 'EvuC; nupu'tT]pTlnlC; ~piO'Kc'tat O'c 1']pcll1a O'c 
Evu crUO''tT]IlU O'x'y'z' (O'uO''tT]IlU F') 'to O1toio KtVel'tUt Ilc 0''tu8cPTt 'tuxU'tT]'tu u roc; npoc; 'to F 
nUpUMTlAU O''tll otCu8uvO'T] 'tou u~ovu x. Lic~'tc On 0 nupu'tT]p1']n1C; O''to KtVOUIlCVO O'uO''tT]IlU F' 
Ilc'tpu On 'to ncoio 'tou 1tU1CVronl elvat E' = YE , Onou y = 1I(l_~2)1/2 Kat ~ = u/c. 
(~) :EXcOtuO''tc nc; OUVUlltKEC; YPUIlJlEC; 'tou 1']A£K'tptKOU ncoiou O''tO O'UO''tT]IlU 'tau cpyuO''tT]piou 
(O'uO''tT]IlU F) CVOC; O'TI IlctUKOU cpopnou q nou Ktvci'tat Ilc 0''tu8cPTt 'tuxU'tT]'tu"t Kat oc~'tc On Evu 
'tE'tOto ncoio OCV elVat OtU'tT]PTlnKO.(y1t6aE~TJ : flu 'to 'tcAsu'tuio cpcO'tT]IlU cmAE~'tc IltU 
"E~U1tV1']" KAstO'nl OtCL0POIlTt O''tov XcOpo 'tou ncoiou). 



O"TJJ..1Eio (O"'taTIKiJ nUKVOn]'ta pEulla'tor,). 0EropTJO"'tE OUO ru;(O'OO"Er, 
Ota't°IlEr, SI Kat S2 'tou ayroyo'O Kat 'to 'tIlTJlla S3 'tTJr, KallnUATJr, 

- I Emcpwwlr, 'tou nou nEptE;(E'tat IlE'ta~'O 'trov Sl Kat S2. Li~'tE On : 

j1ef).da = fIef).da. Tt O"ullnEpaivE'tE ano aUnl 'tTJ O"XEO"TJ; 
5.2, Sj Sz 
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0Ef.1Cl 40 : (a) Ayroyor, IlEm~ATJnlr, Ota't0IlTJr, OtappEEmt ano 1t'UKVOn]'ta pEulla'tor, J(r) nou 
civat O"meEPTJ XPOVtKll yta KUeE O"TJIlEio-; 'tou ayroyou, aUu Ilnopci va Ot(l(pEpEt ano O"TJIlEio O"E 

Y1tO()E~TJ : XPTJO"tllonotTJO"'tE 'to eEroPTJlla 'tou Gauss: fdivGdu = fG.da ym 'tTJV 

u S 

(~) 0EropTJO"'tE Evav Eue'Oypallllo TJA.cK'tptKU ayroytl.Lo KUAtVOptKO O"roATJVa "ancipou" IlTJKOUr, IlE 
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E~ro'tEptKiJ OtUI.LC'tpo 2R Kat nuxor, 'totxrol.La'to~ a. To UAtKO 'tou O"roATJVa OtappEE'tat ano 
TJA.cK'tptKO pcUl.La 01.L0t0I.L0PCPTJr, 1t'UKVOmmr, J nou civat napUUTJATJ npor, 'tOV u~ova 'tou..... 
O"roATJVa. YnoAoyiO"'tE'tO l.LaYVTJTIKOnEOio B ror, oUlvuO"lla O"E oAa m O"TJllcla 'tou ;(ropou. 

0Ef.1Cl 50 : AEn'tor, ayroyor, EXEt O"xfIl.La opeoyroviou nAatO"iou I.LE IlTJKOr, nA.cuprov 2a Kat 2b Kat 
OtappEEmt ano PcU Ila 1. 0 ayroyor, AUY~E'tat 0"'tTJ IlEO"TJ E'tcrt roO"'tE 'to 'tI.LTJlla AZELi va yiVEt 

KUeE'tO O"'to ABfLi. (a) YnoA.oyiO"'tE 'tTJ O"UVEtO"cpOpU KUeE nA.cupar, 
O"'to l.LayvTJTIKO nEoio O"'to KEv'tpO 'tou nAmO"iou K. (P) noO"o clVatb 1 r 'to O"UVOAtKO l.LayvTJnKO nEoio 0"'t0 K; 

2.et 
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0Ef.1Cl 60 : 'Evar, cueuypal.Ll.Lor, ayroy6(, anclpou I.LTJKOUr, OtappEE'tm ano pEUl.La 10 Kat ~piO"KE'tat 

0"'t0 enlnEOO evor, O"uPllunvou nAatO"iou nou EXEt O"xfIl.La 
a. _ 1i to"onA.c'Opou 'tptymvou nA.cupur, a. H I.Lta nA.cupa 'tou~ 1 'tptyrovou clVat napUUTJATJ npor, 'tov cue'Oypal.Lllo ayroyo 
y 1 1 Kat anEXEt anoO"'taO"TJ a an' au'tov. (a) Av 'to nAaicrto 

0 

---~!.----:>~--- - - - OtaPPEE'tat ano pcUl.La II, va unoAoytO"'tci 'to I.LE'tpO Kat TJ 
Ka'tEUeUVO"TJ 'tTJr, OAtKiJr, OUvaI.LTJr, nou aO"KEi'tat navro O"'to nAaiO"tO. (~) ~'tTJ O"UVE;(Eta, 'to MaiO"tO 
l.LC'ta't01t~E'tm napUUTJAa npor, 'tov Eue'6ypalll.L0 ayroyo I.LE O"'taeEPTJ 'taxUTIJ'ta U. ~USTJn1O"'tE 
notDnKa av ea IlE'ta~ATJeEi TJ Ev'taO"TJ 'tou pcUl.La'tor, nou OtappEEt 'to nAuiO"tO, Kaemr, Kat Ot 
OUVUIlEt(, nou aO"Kouv'tat O"nI, nA.cUpEr, 'tou. 

KAAH EillTYXIA! 
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