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<DYLIKH Ill (2 -10-2007) 

0t!la 1. L:cpmptK6~ (pAm6s svurrsptd]c; aKriva:c; R1 KrH s~wTsptK~c; R1 (pCpct 
K 

crcpatptKti 01l!-L~lCtp1Kl'j XWptKl') KU'WVO!-Lrj lpOptiOU p(r) =, -;- , 6Jr01J J( 0"1U8sp<i Kat 
I 

r 11 an6crro:oTj an6 co KE:vrpo tou (pAot00. Na urroAoylac:cs Tr]V Cv1:a0Tj rou 

Y]N:KtptKOU m::Olou E KCH CTJV cruvlipTI]01181NCXf-tlK01l V(r) oc: 6Ao TOY x1Dpo. 

0£!W 2. a). Enbrs6o Owppi:cw.L an6 OfW"(CVll Cnt(pavcwKTj 1tlJl<..Y61T]ta psDf-j.aToc; 

k = Iii ( ii f.LOVO:Ota.io CtvuG)-10. tOU mm£001)) . Na uno)cO'ji.CJCrc TTjV CVTCWT] TOIJ 

}-lO:yvrp:lKOU ncOiou jj as 6Ao TOY xcOpo. 
p). 6.Uo n:apU)J.ttAa snlnsOa ca onoia antxouv an6GTaCfll d , Owpptovwc cm6 

C:Iw.pavcw.KT] TCUKV6nrw psD)-1mOc; XI = !Ji Kctl k, o= f,ii QVTLCJtotxa. No. supc0ri co 

~lCtyY1lnK6 n:c0£o B oc 6Ao tOY xtllpO 6cav /I = 12 Kllt /I o= -17 

0Etu:z 3. !\SG~Lll rpop-nq.Ltvcov am~tanOiwv Owpptn K6Atv0po aKcivw; R H 

xwptKll mJKvCnr]tCt psD~tatoc; civm J "' k(t)pZ 6rcou Z 1:0 flOVu.Owlo UvuG~w.rcou 
dvm rrapU).).11Ao mov Ct~ova cou KlJAlvOpou Kat p ·q an6cnaat) {m6 tov Ct~ovu. W1.l 

ru:A.lvOpou. H auvcipTt]Gt) k(l) Oivc::cm: k(t) ""' k0 sm wt 

a). Na ~pe8si.t) f;vcet0ll1:0U fl.O:'"('lT]1:lKOll nc:Oiou B GE oA6K)dlPO tOY xfi)pO. 
~). Av c:vc6c; tou KllAivOpou tono8r.n'jaouf!E crup~tUnvo TETpCt.yowo nA.aimo rcA.sup(ic; 
R Kat oAxKllc; avricnaoT)c; r ttm Wert£ 11 )llet n},c;·upCt cou va Bpiann:a r.miVD) cn:ov 
G.~ova tou KUli.vOpou, 7Wt6 8a c:ivm co pt:DWL s~ £Jtet)'(D)'i]'; nov Owppb:;t co nA.akno; 

Ehhw: 4. 0 Owx61nT]c; S KAsi.vst trjY ora.Qi) A HJV 

xrovnci) any).li) t ""0. YnoAoylms co pc.Dfw mo xUKA.wf.iet 
GCtV GUV6.pTT]0Y] TO"lJ ;cp6V01J. (Ano0d~TS TO G;(S1:tK6 Timo) 
AQOU w psU)la cp-r6.au an] ~t.Sywnt ·np:i] <:0"\J o OtaK67nr]c; 
ddvc:t"tT]V maq:rf] B. YnoAO'yi.crrs CTjV -r&0110m &Kpet 1:011 
7LT)Vi.ou "tT]V G"tT)'flT] amTj, KaOWc; Kat tllV vta maO:=:p6. 
XP6VOU. Z:c 11:600 XP6VO ·q c6.01180. rp8(LOT\ CYITjV t6.0Tj Ujc; 

7ITlY~\; 



<I> Yl:IKH III 
(21- 06- 2007) 

@{;ua 1. u). L\.fi5£'tal O~toysv~<; m:patpt"Kil KetWVO!J.-rl __ (pOpci.ou, XWPllOl<; JruKV6nyrw; 
!( Kat ctKtivw; R. Na unoAoytcrEic:i co TjA&Ktpuc6 rmOio ()£ 6Ao tOY xcOpo. 
p). 6.i&ovrm 8-Uo O! . .lO'fEVEi<; CHpatptKSc; Ka'tUVO!J.b; UKTivcov Rl KCU Rl Kat xcoptKCi:lv 

mJKVort'rrcuv K Km - K uvt:icn:mxa. EUv d dvat 11 an6crn::tall row K{:v'tpwv trov OUo 
Karavoi-icOv Kat d < R1 + R2 , va unoAoytcr9ei to O!J.OYEVE<; T]ASK1:ptK6 m:Oio m11v 

co~ti] cwv &uo Ko:tavowOv. 

0t11a 2. a). Na unoAoytcr9d to ).lctyvryrtKI) ncOio crwv U~ova KUdtKoD arcOyt~Lou 
~p6xou o onoioc; Otapp€nm an6 pEUJ.la I . 
~). 6.i8ovrm (){)o nap<iU11Am KUKAtKof t:tychy*m ~p6xm aKri.vcov R1 Kat R1 . Ot 

Pr6xot Sxouv K01V6 a~ ova mv z - a~ova Kat t(l K€vcpa -roue; civcn CJ'tet CJll).lda 
(0,0, d) Ken (0,0, -d) avriormxa. ECtv o ~p6xoc; univac; R1 OwppSstcn an6 psU,ua 

/ 1 va cupc8d 1] tv-raa11 Kat 11 <popCt tou pBU!J.UtO~ n:ou npE.ntt va Ow.ppE.c:t tov &AAo_ 

BrOxo E.n:n Wme oTrlv apxrl nov a~6vwv 1l E.v"tetOY) cou !J.UyvY)1:l.KoU n:c:Otou va 
t.tTJOevii;;smt. 

0~ 'Evu !J.C)'CiAou F~KOU~ £U8Uypcql!J.O m)p!J.U 
c:ivm rrapCt)~Al)Ao rrpo~ Ilia nAeupO. op8oyroviou 
Br6xou !.-Wic; iJ6vo crnc:ipac; Kat ~pimn:mt crto iOw 
enim::Oo Tou ~pOxou 6nmc; cr·ro crxrlt.ta. 
a). Av TO pt::Uj.ta 01:0 erUpt--to: !lB'"W~CtUnat 
cruvapnlcrt::t i:OU XP6vou we; [ = 10e·tlc unoA..oyicr1:e H]V 

may6ttC:VTJ HELl. 
p). Yn:oAoyicrTc: 1:'TjV HELl Til xpovtK~ mtY!-lil t = 5 s, 
6-rcw I0 =lOA, d=3cm, a=6cm, b=12cm, 

r = Ss. 

' 

b 

d 

\, 

~~?rP>"''~ 
Ht!J.a 4. Ai.ve1:m crcoA11VO£t0b; 1tl1Yio a.m:ipou !-liJKouc; tJS N ""' 20mr I em , 8tat--t2.1:pou 
d = 2cm. To 1t11Vi.o OtappBe--rm an6 pc:6j..ta i(t) = i0 sin wt , 6nou i0 =lOA Kat 

OJ = I 007r(rad I sec) . 'Evac; KUKA..u<:Oc; ayroy6~ a.vricrmOTic; R = sn KUl Ota!J.2.1."pou 
D""' lOcm m::ptpa.AAet co crcoA..Tjvoc:t88c; C1:crt fficr--rs ot Ct~ovEc; 1:ouc; va cru~mim:ouv. 
a). Na. supc:Sd --ro pe0!J.a nou OtappE.st tov KUKAtK6 a.ymy6. 
p). Na unoAoyicrne TJlV tv--ra.cr11--rou TjA..c:KrptKOD nc:Oim> (Kani !-!Etpo Ken Otc:U8uvffiJ) 
0tOV KndtK6 a.ywy6. 

KaJ....tl em:n.Jzia ! 



q)Y!:IKH m (07- 02- 2oos) 

etua 1. a). ke enupCtvaa mpaipa<; alC'I:ivw; R unO.pxet OJ.tot6JlOPqJl1 emrpaveta"Kfl 

Kamvo~~ <popriou a. Na sups9si 'o TjABJcrptK6 rrsoio E(f) = E(r )e, Ka9ros Kat '1 
cruvUp'tT)Ol) i5uvaj.ttKoU q>(r) cre 6Ao tov xffipo. 

~). H avcotSpro KataVOJ.Lft ntplpUA.A.E·tm an6 mp6pncrto aycOytJ.tO cr<pcnptK6 cpA01.6 
ecrffiteprtcf1<; aK'riva<; a Kat e~ro-rcptldj<; b ( b_> a> R ). Na zupeGsi -ro TIAEK1ptK6 

maio E(i') = E(r)e, crs 6A0 ,ov xropo. 

y). EAaTiffi9TjKB '1 au~~9TjKB '1 TjAslcrpO<nan~ evspyeta Kat rr6cro; 

@t.ua 2. I111vio !J.By<iAou J.tftKou<; Kett aK'riva<; R , Otapptetat an6 pci>~-ta 
J(t) =I, cosmt. 

a). Na ypa'lfB'B ro J.lOyYTjnK6rrcoio B(F) = B(p,t)k Kat 'o c~ cnay<iJYiis TjABJcrptK6 

E(r) = E(p,t)e, ncoio crs OAO rev xropo. 

f.l). Nu unoAoyicrets TijV mncv6nrra ·wu peU).la:to<; !lE'tat6m01)<; KaBffi<; Kat to 
auvoAtK6 pc"6J.ta t-tetett6mClTJ<; m 01toio Ow.ppdt K1JA.w0pudj nepwxfl OJ . .LOU~ovucrl !J..E 
1:0 7tYJvio, U\lfOU<; L Kat aKrivrov, ecrrotepudj<; a Kat e~co'teptKfl<; b ( b >a> R ). 

~ To l<i:rKA.ro).la tou crxflJ.LaTOS ano'teAeita:t an6 avricrtet011 
j( = 1 ~~n Kat 1L1)1CV(l)tfj c xmprrnK6'tTjtru; 2nF. To KUKA.roj.l.a 
'tpo<po8o'tshat an61tll"f11 evaAA.a.crcr6)1ZVTlc_; 't'UCJ"''1c; Vs = Vs 0 cosmt. 

(Vs 0 = 0.6V Kat w = 6 •1 07 s·1 
). To Kl}KI..roJ.I.a Ex.et em<piiveta 1 Ocm 2 

Kat OtappSe't'at Kii8ma cm6 J.I.U)'11Vt.K6 w::Oio B = B0 cos wt . ( B0 = 5 pT ). 

a). YnoAoyicr't's 'tT[V evepy6 nJ.Lfl 't'Tjc_; oAuolc; 't'6.0"T)c; nou e<papJ.L61;;z'tat cr't'O 
Kln<Amj.l.et Ket8<bc_; Kat 't'1l OtaqmpU <pUO"Tjc_; 't'TJ<; O"B crxEO"Tl ).lZ 'tTjV vs . 

p). T11v cr6v9c"l avricnacrn 'ou KUKAroJ.lOTOS . 
y). T11v evzpr6 TIJ.L{j 't'Ou psUJ.Lamc; Kat 't'TJ OtaqmpU <p6.0Tjc_; me; npoc_; 'tO 

@tua 4. Na ypCi'JfB't'S n..; B~tcrfficrzto; Maxwell cno Kev6 Kat n; KUJ.LanKE<; s~mfficrBtc_; 

1tOU tKUV01totOVv 't'U neOia. E Kat jj. Na ppeitB 'ttl; crxtcrstc_; ).lZ't'U~U 'tOOV crta8spc0v---

J!;,, B,, k, m fficrTBta1tBoia E(i',t)=E,cos(mt-kz) Kat B(i',t)=B,cos(mt-kz) 
va aJtO'tsAoUv AU<J11 'tffiV s~tcrcOcrerov. 
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CllTI.IIffi III (15 - 9- 2008) 

@ipa 1. ~iDetat <«l1tetprp> ayffiytJ..L1'] yetiDJ.LEvrJ ent1tED1'] em<pUVeta Kat eva 111'JJ.!EtaK6 
<popno q , J..La~ac; m as an6crta(J1'] d m1vro an6 't1'JV em<paveta. 
a). Ilot6 eivat 'tO DUVUJ.LtK6 crtov xropo 1tUV(l) an6 't1']V em<paveta 1tOU 1tepttxet 'tO 
111'JJ.LetaK6 <poptio; 
p). Na eupe9ei, evspyeta aM1']Aem8pacr1']c; 'tOU <poptiou J..LE 'tO ent1tEDO (81']/...a()ft 'tO 
spyo yta 't1']V J.LetariV1']111'J 'tOU 111'JJ..LetaKOU <popnou an6 'tO U1tetpo <J't1']V eta, d) . 
y). A<pftvouJ..Le to <poptio va KtV1']9ei an6 't1'JV 1'JPBJ..Lia npoc; to emns<>o un6 't1'JV 
em<>pacr, 't1']c; EAKnl<ftc; 1'JAEK'tptl<ftc; 8uvaJ..L1']c;. Na 'YPU'IfE'tE 't1']V e~icrrocr1'] KtV1']111']c; Kat nc; 
apXtKsc; cruv9itKec;. 

@EJta 2. 0J.LOU~OvtK6 Ka/...ffi()to a1tO'tEAeitat a1t6 
«anetpo» KUA.tv8ptK6 ayroy6, amvac; R1 , o onoioc; 

- -8tappEE'tat an6 OJ..LO'Yevtl 1tUKV6't1']ta peUJ.Latoc; J = Jk Kat 
1tept~6.AA.etat an6 OJ..LOa~ovtK6 KUA.tv8ptK6 q>A.ot6 
amvac; R2 Kat aJ.LEA1'J'tEOU naxouc; J..LE<J(l) 'tOU 01t0t01) emcrtps<pet 
to oA.tK6 peuJ..La I . 
a). Na sups9ei to oA.tK6 peuJ.La I nou 8tappest to KaA.m8to. 
p). Na U1tOAOytcr9ei 'tO J..LaYV1']TIK6 1te8io cre 6/...o 'tOV xmpo I I 
cruvapt'ftcret tou oA.tKou peuJ..Lato~. 

y). Eav to peuJ..La sivat XPOVtKa s~aptffiJ.Levo I(t) va supe9ei to J 
e~ E1tayroy'ftc; 1']AeK'tptK6 1te8io E = E(p )k crtOV xropo J.LE'ta~u I 

trov ayroyrov ( R1 < p < R2 ) • 

(~i8etat 6n E(p) = 0 yta p ?R2 .) 

@tpa 3. Pa~<>oc; J.La~ac; m Kat J..LftKou~ L , yA.tcrtpaet cre 8uo opt~6vnouc; ayroyou~ 
xropi~ tpt~'ft. To 6/...o n/...aicrto ~picrKetat cre KataK6pu<po OJ.LO"(EVE~ Kat crta9ep6 
JlO.YV1'J'ttK61te8io B. To crUpJ..La EXEt avncrtacr, R' evm ot opt~6vnot ayroyoi sxouv 
aJ..LEA1']'tEU avncrta<J1']. 
a). To Kl>droJ..La tpo<po8oteitat an61t1']yft crta9epft~ t6.111']c;. YnoA.oyicrte 't1'JV optal<ft 
taXt}'t1']ta 'tll~ pa~<>ou ( yta t=O, u=O ). 
p). To KUKAIDJ.LU tpo<po8oteitat U1t01t1'J"fit S'tcrt rocrte 'tO peUJ.La 't1']c; pa~<>ou va 
napaJ.LBvet crta9ep6. Yno/...oyicrte 't1'JV emt6.XUVI11'J 'tll~ pa~<>ou. 

@ipa 4. a). Na yp6.'1fB'tE ~ e~tcrrocret~ Maxwell crto Kev6 ( p = 0, J = 0 ). 

p). ~ivovtattans8ia E=(O,EY(x,t),O) Kat B=(O,O,Bz(x,t)). IlotE~e~tcrmcret~ 

npsnst va tKavonotouv ot cruvtcrtrocrs~ EY (x,t), Bz (x,t) rocrte va anotsA.ouv /...'6111'] 

trov e~tcrmcrerov Maxwell; 
y). Av E Y (x,t) = E0 coskxcos ct va 8ei~ete 6n tKavonotei 't1']V J..LOV08t6.crta't1'] 

KUJ.Lanl<ft e~icrrocr1'J. Na 8rocrete 't1'JV <puml<ft epJ.L1'JVeia 'tll~ /...'6111']~ aut'ft~. 
(Ynev9uJ.Li~etat 6n ta anA.aJ..Lovo~hacrtata emne<>a KUJ.Lata sivat cruvapt'ftcretc; 't1']<; 
J.!Op<pft~ f(x + ct) 11 g(x- ct) .) 
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0£ua 1: a). McSnat aQ:>al.pa aKTI.va~ R ~E o~oyEv~ xwptK~ Kmavo~~ Q:>opTI.ou K 0 . Na 

EUpE8El. TO 11AEKTPLKO JtEOLO E(f) = E(r)f OE 6A.o TOV xwpo. 

p). McSovmt Mo aQ:>al.pE~ aKTI.va~ R EK Twv orroiwv 11 ~ta Q:>E:pEt o~oyEv~ xwptK~ 

Kamvo~~ Q:>opTiou K0 Kat 11 aM11 -K0 . Ta KEVTpa Twv cSUo aQ:>atpwv arrE:xouv ~ETa~u 

TOU~ arr6maa11 d < 2R, cS11A.acS~ ot cSUo aQ:>aipE~ TE~vov-rat. Na urroA.oyta8El TO 11AEKTptK6 

JtEOLO OT'lV TO~~ TWV OUO aQ:>atpwv. 

etua 2: a). Na EUpE8Et 11 auvapTI101l cSuva~LKOU cSm6A.ou OlJlOAlK~~ porr~~ p = Poi. 
p). ~Tl~ 8EOEl~ (0, 0, a), (0, 0, -a), (a, 0, 0) Kat (-a, 0, 0), TOJt08ETOUVTat 

Q:>opTia q, -q, q Kat q av-riaTOtxa. Na EUpE8Ei 11 auvapTI")Oil cSuva~tKou ma 011~Ela 

TOU a~ova, cp(O, 0, z), ~EXPt Kat TI1V rrpoaE:yytal") cSm6A.ou. 

0tua 3: Ev-r6~ KuA.i.vcSpou anEi.pou ~~Kou~ Kat aKTiva~ R Ktvouv-rat Q:>opTi.a m orroi.a 

011~toupyouv XWPLK~ 7tUKVOTI1Ta pEu~aTO~ ! = j(t)i KaTa TI1V OtEU8UV011 TOU a~ova TOU 

KuA.ivl5pou. 

a). Na EUpE8Ei TO OAtKO pEU~a nou 15tappEEt TOV KUALVOpo Ka8w~ Kat TO ~aYV'lTlKO 

nEcSio aE oMKA.11po Tov xwpo. 

p). Tnpaywvo aywyt~o rrA.aiaw MEUpa~ R Kat oA.tK~~ avTimaa11~ r0 TOrro8ndTat 

WOTE 0 a~ova~ TOU KUA(vl5pou Va av~KEt OTO E1tl7tEI50 TOU RAatOLOU Kat 11 

rrAI10lEOTEPI1 rrAEUpa TOU va anEXEL ~ an6 TOV a~ova. Na EUpE8EL TO E~ maywy~~ 
11AEKTptK6 pEUjla nou cStappEEL TO nA.aiato. t.icSETat j(t) = ] 0 cos wt. 

etua 4: a). Na cStaTurrwaETE n~ E~tawaEt~ Maxwell mo KEv6 (p = 0, f = 0) Kat va 

OEL~ETE 6n TO 11AEKTptK6 Kat TO ~avv11nK6 nEcSio tKavonowuv Ku~anKE<; E~t~waEt~. 

p). t.i15ov-rat m rrEcSi.a E = E0 :2 cos wt sin kx Kat B = B0] sinwt coskx. 

Na npoacStopta8Ell1 ax£a11 ~Em~u Twv ma8Epwv E0 , B0 , w Kat k wmE m nEcSia E Kat 

B va anoTEA.ouv A.UaEt~ Twv E~tawaEwv Maxwell aTO KEV6. 

KaA~ e:mwxta! 
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CDYIIKH Ill 
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0E:u.a 1. a). !E REpl<j>EpELa KUKAOU aKlLVa<; R URClPXEl OllOYEV~<; ypalllllK~ RUKVorrrca <j>opTlOU il.. Na 

UROAOYL09EL 1:0 11AEK1:plKO REOLO E (0,0, z) O"COV a~ ova ROU OlEPXETat ana 1:0 KEVTPO TOU KUKAOU Kat 
ElVat Ka9HO<; 01:0 ERLREOO aumu. 
p). Na anaVT119Et 1:0 tcSLO EpW1:1111a 01:11v nEptmwa11 nou 1111ta 111-llREpL<j>EpELa EXEL RUKVOTI1Ta A. Kat11 
ill11 -A.. Na axoALaa9Et 111-lOP<I>~ mu I1AEK1pLKou nEotou yLa lzl » R . 

0Eu.a 2. a). ERlREOO <j>EpEL OllOYEV~ Em<j>avELaK~ RUKVOTI1Ta <j>opTlOU a . Na EUpE9El1:0 11AEKTplKO 

REOlO E OE OAO TOV xwpo. 0 UROAOYlOilO<; va ytvElllE XP~011 TOU VOilOU 1:11<; 11AEK1PlK~<; po~<; (Gauss) 
Kat llE XP~OI1TOU VOilOU Coulomb (oAoi<A~pwa11) . 

p). Eav 1:0 <j>op1:to KLVELTalllE TaXUTI1Ta ii = v j va unoAoyLa9Et 1:0 1-1avv11nK6 nEoto B aE oAo mv 
xwpo. 

0E:u.a 3. 'Eva<; RUKVWT~<; ROU XPI10lllOROlEll:al OE KlVI11:0 T11AE<j>WVO, EXEl Ell~aoov 1mm2 Kat 

anomaa11 avajlEaa moue; on:ALO"f.lOU<; 2 mm . rmv n:uKVWT~ Ecj>ap(lO~ETm Tacr11 

V = 0,5 cos(12 x 109 t) V. 
a). Na un:oAoytcrETE m pEu(la (lETaT6mcr11c; (lEcra mov n:uKvwT~. 

p). To (layVI']llKO n:EOlO O"E an:6o-ta0"'1 r = 2mm an:OTO KEVTpo TOU n:UKVWT~. 8EWpOU(lE on 
Ol on:ALO(lOll:OU n:UKVWT~ E:xouv crx~fla OlO"KOU, Kal 1:0 Oli']AEKTplKO ElVal aE:pac;. ~lVHal 
Jlo = 4rr x 10-7 Hjm. 

eE:u.a 4. a). Na ypa<j>ouv Ol E~LawaEL<; Maxwell 01:0 KEvo anouata <j>op1:twv Kat PEUilaTwv. 
p). ~tooVTat m ERLnEOa KUilaTa 

E= E0 fsin(kz-kct), B= 80 Jsin(kz-kct) 
Na wpE8El11 ax€a11 llHa~u twv £0 , 8 0 WO"CE m avw1:€pw OLavuallata va LKavonOLouv n<; E~LawaEL<; 
Maxwell. 

y). rta 1:0 avw1:€pw 11AEK1POilavv11nK6 KUlla va unoAoyLO"CEl 1:0 avua1-1a Poynting S = ~ E x B, 11 
/lo 

E -+ 1 -+ aw --+ __, 

nuKVOTI1Ta Ev€pyELa<; w = ....!!. £ 2 +- 8 2 , Kat va OELX9Elon -a + V · S = 0. Na axoALaO"CEL 11 
2 2/lo t 

0111-laata 1:11<; avw1:€pw ax€a11<;. 

KaM Emtux(a! 
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0t11a 1. a). Na unoAoyuRle:l n f:vraarJ <ou nAe:KTptKoU ne:6tou, n auvO.p<nan Ouvut.uKoU Kat 
n e:v€pye:ta LOU rJAEKTPtKoU ne6i.ou nou OrJ~-ttoupyehat eO.v Qloptlo Q KUTUV£!lfl8Ei. 
o~-tot6!lop$a OTI1V em$0.veta ayWyqJ.rJc; cr$alpw:; aKtlvac; R. 
P,). 'Eatw o-Uatrwa 6Uo !lETa.UtKWv a<jlmpWv aKttvwv R1 Kat R2 twv onotwv "ta KEvrpa 
anExouv a:n:6maarJ d » R1 + R2 €tat Wme 11 MAnAen:l6puar\ Touc; va 9e:wpeltat 
alleAntEa. Na e:upe8£lnW<; npEnet va KaTaV£!1rJ9£l to ouvoAtK6 $optlo Q O!lot6!lop<jla, 
crm; 6Uo cr$aipe:c; Werre: w crUmn11a va f:xet ·nw eMxtm:rJ evEpye:ta. Na ypa$oUv -c6Te: tct 

6uvalltK0. twv OUo oQ;lmpWv Kat va o-xoi\tua8Ei. w anotEAeo!la. 

0EtJ.a: 2. HAe:K-cp6vtrt na:pay6j.t.EVU Otr']V Ktl8ot5o 01:0 X ::::: 0 , rJ 
onola e:uptoKetm ue OuvalltK6 V=O KtvoUvtat npot; tl'jv Uvo6o 
mo x = x1, n onoi.a eupiaK£<at cre: 6uvaJ.HK6 V1 . 

'0-cav TO pe:U11a m:a9e:ponmn8et, 11 nuKv6<nta Q;loptlou 
Oev ~-tnaf3Ct.AAetat llE tov xp6vo. T6Te 11 auvCtp•non 
Ouva!J.LKot) crrov xWpo llETa:~U -cwv OUo MaKWv dvat 

X 4 
<p(x) = V, (-)3 x, 

~'0:. 
~~~~ 

a). Na e:upeGel to lli\EKtptK6 ne6to E = E(x) t Kat n xwptKr\ nuKv6tr]tap(x) Q;loptlou otov 
xWpo !l£Ta~U twv ni\aKWv. 
13). Na eupe:8el n taxV•nm twv rJAEKtpovlwv il = u(x) f we; auv6.pTrJOfl1"11c; an6otaori<; 
tou<; cm:O tr)v Ktl9o0o, e:Uv 11 «PXtKri taxUtt)'tU e:~60ou e:lvat tJ.nt'levtKri. Ev uuvexe:La va 

e:upe:9e:t '1 llUKV6tr}'tU pEU!J.Utoc; j tr)V anoia 6t)!ltOupyoUv. 

0Eua 3. KUAwcSpot; ane:lpou t-J.r\Kouc; Kat aKt(vat; R m:ptf3Ct.A..\e:tat an6 O!lOct~OVtKr\ 
KuAwOptKr\ ne:plOXri ane:tpou Jlr\Kou<; 11e e:aw•e:ptKr\ aKtlva ZR Kat e:~w<EptKr\ 3R . An6 tov 
eow-reptK6 KUAtvOpo ave:[3aive:t pe:U~-ta l O!J.Ot61J.op$a Ka-cavE!11ltJ.Evo, to onolo emm:pE!f!et 
an6 tnv KUAtvcSptKti ne:ptoxr\ nou unUpxet~-te:ta~U twv aK"tlvwv ZR Kat 3R, erri.o11<: 
O\lOL6!lOp$a. 
a). Na e:upe9d tO \lO.VV!'J'ttK6 ne:6[o OE 6Ao 1:0V xWpo. 
13). Av -co pe:U!J.a e:ivm xpovucit ~-te:mf3aAA611Evo OnAacSr\ l = [0 sinwt, va e:upe8ei. to 
e:nay6!J.€VO rJAEKtptK6 ne:Oi.o OE cm:6omcrn p ::::: Z,SR an6-cov a~ova. {.&tcSem;t6n 

E = E(p,t)i Kat E(p,t) = 0 ytaK6.9e p > 3R.) 

etua 4. a). Na ypa$oUv ot E~toWoe:u; Maxwell oto Ke:v6, anouuia $op<iwv Kat pe:u\ltl<wv 
KUl E~ aunlJv OL KUI!O.'tlKf:c; E~toWae:tc; <t<; ono(e:c; U(QVOITOtoUV tO r)AEKrptK6 Katm 1J.UVVf]"ttK6 
ne:O{o. 
13). MOovtm rJAEK<ptK6 Kat IJ.UYVf]ttK6ne6lo 

E = £0 fsin(wt- kz), B = 80 cos(wt- kz + tp) avtlatotxa. Na e:upe:Sei. n oxEo-r1 
tJETO.~U cwv w Kat k Wate: m avw<Epw nEOla. va tKavonotoUv n<; KU\lUtlKEc; e:~wWoe:tc;. 

Na e:upe:8Ei 'tO 80 Kat 11 ywvta <p Wme: va U(UVonotoUvrm ot e:~toWoe:tc; Maxwell (-co £0 
8e:wpE[Tm yvwm:6}. 

y). Na ypacPe:i 11 'tEAtK~ !lOPcPri wu rJAEK1"POIJ.UYV!11:LKOU KUjHUO<; KUl va unoAoyta8Ei. 1:0 
.... 1 ..... .... 

Ctvuo~-ta Poynting P = - E x B. 

"" (Yne:v8u~-tl~Etat Ott V X (V X A) = V (V ·A) - "f2 A yta au8a{pe<o avua~-tanK6 nccSto 

AI 



<I>YIIKH Ill 

(27- 02- 2015) 

01tua 1. a). ~LOHaL a<j>aLplK~ Em<j>avELa aKt[va<; R, <j>opnOj.lEVIl Oj.lOlOj.lOp<j>a j.lE OUVOALKO <j>Op1LO 
q. Na EUpE6d ll EVlaOillOU llAEK1PlKOU ITEOlOU OE OAO 10V xwpo. 
13). AVWVlllll a<j>aLplK~ Em<j>avELa, aKttvac; R, ElVaL VElWj.lEVIl. ~E cmoamOil s arro 10 KEVTPO (s > R) 
wrro8ETEl1aL OllllELaKo <j>op1to q. Na EUpE8Et 11 auvap11101l ouvaj.ltKou rrav1ou. 
y). rta 111v rrEpimwa11 111<; otaTa~ll<; 13 va urroA.oyiaETE 111v llAEKtpomanK~ EVEPVELa. 

01tua 2. 8EwpdmE ouo Oj.lOa~OVlKU KUAlVOplKCt <j>uAA.a aj.lEAil1EOU rraxouc;, aKtlVWV Rv Rz 
(R 2 > R1 ) KaL ll~Kouc; H m orrota otapp£ovcm arro iaa KaL av1i6na Em<j>avEtaKa pEuj.lam I 
Oj.lOlOj.lOp<j>a KaTUVEilllllEVa. 
a). Na urroA.oyta8Elll EVlaOil10U llavvllnKOU ITEOLOU OE OAO lOV xwpo. (Yrro8£aa1E on 

R1 < R2 « H KaL moj.l£vwc; B(r) = B(p)</} orrou p 11 arromaa11 arro1ov a~ova z o orroioc; 
6EWpEllal 0 KOLVO<; a~ova<; 1WV OUO <j>UAAWV.) 
l3). Na urroA.oyta6d 11 EVEpyEta wu aum~j.laTO<;. 
y). Eav 10 pEulla E~ap1amt arro1ov xpovo, I = 10 t, va EUpE6Ei 10 E~ maywy~c; llAEKtptK6 rrEoio, 

E(T) = E(p)k, j.lE E(p) = 0 yta p > R2 . 

01tua 3. 'Eva<; ITUKVW1~<; ITOU XPilOlllOITOlEl1aL OE KlV!l1011lAE<j>WVO, EXEl Ej.l~aoov 1 mm2 KaL 

an6crraa11 avaj.lEOa moue; onA.taj.louc; 2 mm. ~TOv nuKVW1"~ E<t>apj.16~Hat l"clOI"J 

V = 0,5 cos(12 x 109 Hz t) Volt. 
a). Na unoll.oyiaHE 1"0 pEulla j.1Ha1"6mal"jc; j.lEOa mov nuKVW1"~. 

l3). Na EUpE8EL TO j.layvl"jnKO nEOlO OE an6crraal"j r = 2mm an6 TO KEV1"p0 TOU nUKVW1"~. 

8EwpoUj.lE 6u ot,onA.taj.lOL tau nuKVW1"~ EXOUV ax~!la OiaKou, Kat TO Oti"JAEK1"ptK6 Eivat aEpac;. 

MvHat 
Jlo = 4 Tr X 1p;;/J H jm. (8EwpEl01E on 10 pEUj.la j.lETa107UOil<; EK10<; 10U JlUKVWlOU llllOEVl~ElaL.) 

01tua 4. a). Na ypalj.JHE nc; E~lOWOEl<; Maxwell. nota dvm ll j.lOp<j>~ lOU<; mov KEVO xwpo 

arrouaia <j>op1iwv KaL pEUj.lCt1WV (p = 0, J = 0); 

13). Monm 10 llAEKtPLKO rrEOio llAEKtPOilavvll1KOu KUj.laTO<; E(z, t) = E0 'i cos(kz - wt) + 
E0j sin(kz - wt). Na wpE6Ei 10 av1immxo llavvllnKo n:Eoio. E~rwdmE 111v xpovtK~ E~EAL~Il10u 

llAEK1plKOU Kat 10U llaVVIlnKOU ITEOLOU OE K06E O!lj.lElO 10U XWPOU. 

y). Na urroA.oyta6Ei 10 avua11a Poynting KaL va owaETE 10 <j>uOLKO 10u rrEpLEXOilEVO. 
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