NUCTIUT U3 EJJEKTPOMAT'HETHUKE (OT')

9. jamyap 2020.

Hanomene. lcrur tpaje 180 Munyra 1 pagu ce camoctanno. Huje 1o3BosbeHo Hamymrame cane 60 MUHyTa Of1 ITOYeTKa
ncrmTa. [Iucati MCKIBYYMBO XEMMjCKOM OJIOBKOM. J[03BosbeHa je ymorpeba HemporpamMaOMiIHUX Kaykyjiatopa. Jo3BosbeHa je
yrorpeba caMo OBOra nanvpa M jeJHe BexOaHKe, KOju ce Mopajy mpenaru. IIutama paguTH MCKJbYYHBO HAa OBOME IAlMpy, a
3aJlaTKe UCKIJbY4MBO y BexOany. KoHaune oaroBope Ha nurama U TpakeHa U3Bohema ynucatu y onrosapajyhe kyhuue, yupratn
y OujarpaMe Wi 3a0Kpy>kutH nonyhene onrosope. Oarosopu 6e3 u3Bohema ce Hehe npusHaTu. CBaKo NHUTame HOCH MO 5 MOEHa,

a 3agaTak 1o 20 nmoeHa.

HOl'ly]-[l/lTH moaaTKe 0 KaHaAuaaTy y cnez[ehoj Tadauuu. Mcre mogaTke HAMMCATH U HA oOMOTY BelKOaHKe.
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IINTAIBA

1. (a) Hammmcatnn m3pase 3a rpamujeHT W auBepreHnujy y JlekaproBom koopauHatHoM cuctemy. (0) [lo3Hara je ¢yHkmmja
pacrozene eneKTpoCTaTHUKOr MoTeHnujana y JlekapToBoM KoopauHAaTHOM cucteMy  V(x,y) =V, sin(nx/a)+V, cos(ny/b)+V;,

rnecy a, b, V,, V, u V, noznare no3uruHe KoHcTaHTe. Cpenuna je BakyyM. Oapenutn QyHKOM]y pacroerne 3alpeMUHCKOT

HaeJIeKTpUCama KOje CTBapa OBAKBY pacIoAey IMOTEHIjaja.

(a)

(6)

2. [Tonma3ehn on OCHOBHHX jemHadyMHA KOj€ ONFCY]y CTAI[iOHAPHO CTPYjHO MOJbE, W3BECTH Be3y H3Mel)y KamanmuTHBHOCTH H
MPOBOAHOCTH KOH/ICH3aTOpa Ca HECABPIICHUM XOMOTCHHM JTUEJICKTPUKOM IIEPMUTHBHOCTH € U CHEeLUU(UYHE MTPOBOAHOCTH G .

3. Ha npumMepy TpoyraoHe >kxuuaHe KOHTYpe, Y KOjoj IIOCTOjH CTallMOHapHa CcTpyja jauuHe / M Koja ce Hajla3H y BaKyyMy M3Ha
paBHOT OECKOHAYHO BEJIMKOT (hepOMarHeTHKa, WIIyCTPOBATH TEOPEMY JIMKOBA 3a CTALIMOHAPHO MArHETCKO MOJbE.

4. Hamucatn (@) moTnyH cucteM AUQEpeHIMjalHUX jeHAYMHA 32 KBA3HCTAI[MOHAPHO EJIEKTPOMArHeTCKO I0JbE y JIMHEAPHO]
CpeAMHHM NEPMHUTHBHOCTH €, INlepMealdWIHOCTH | M crneuuduune npoBogHoctH G H (0) Besy u3Mmely BeKTOpa MarHeTcke

MHIYKIHMj€ ¥ MarHeTcKor BekTop-noTeHuujana. (B) Ha ocHoBy uspasa nooujeHux mox (a) u (0), u3BecTH AnQEpeHIHjaTHy
jeAHAUMHY KOjy 3aJ0BOJbaBa MAarHETCKM BEKTOP-NOTEHIMjal, aKo jeé y CBaKoj TAa4yKH IIPOCTOpa IIO3HAT BEKTOp T'YCTHUHE

KBa3HCTAIlMOHApHE CTpyje J .

(a)

©)

(8)




5. "3Bectn IlomHTHHTOBY TeopeMy y KOMIUIEKCHOM OOJIMKY 3a Cilydaj JMHEapHE M XOMOTEHE CpeOuHe y KO0joj IOCToje
3anpeMuHCKe nodysHe ctpyje J, . O0jacHUTH 3HaUEeHE CBAKOT ulaHa y uckasy IlonHTHHrOBe TeopeMe.

6. PaBan yaudopman npocronepuoauad TEM Ttanac, yraoHe y4eCTaHOCTH ), MPOCTUPE CE€ KPO3 XOMOTEHY JIMHEAPHY CPEIVHY
NEPMHUTHBHOCTH €, NepMeadMiIHOCTH | U cneuuduune npoBoaHocTH o . Oxppenutu (a) koeduuujeHT cinadibema U (0) dasHn

KOe(HIINjeHT Tajlaca ako ce CpearHa MOXKe CMaTpaTh TOOPHM AUEIEKTPUKOM (G << F) .

(a) (6)

3ATALIN

Zz A
1. Y BakyyMy [OCTOjU MPOCTONEPUONYIHA CTPYja, BUCOKE KPYXKHE YUYECTAaHOCTH
caMo 10 3alpEeMHUHH MOJIOBHHE IMIUHIPA MONYNPEYHUKA ¢ W BUCHHE /I , Kao Ha
cnuid. BeKTOp T'yCTHHE CTpyje JaT je M3pa3oM y IMIIMHAPUYHOM KOOPAWHATHOM

cucremy J(t)= x/EJO (z/a)cos(wt + g, Vi’ +2° )iy, rme je J, KoOHCTaHTa,

O<r<a, 0<z<h u 0<¢<n. (a)Hammcatn m3pa3 KOMIUIEKCHOT MPEACTaBHUKA

BekTopa rycrune crpyje J(¢). Onpenurn (0) pacrnoneny HaeleKTpUcama LIHHAPA

1 (B) KOMIUIEKCHH BEKTOP jauyMHE MHIYKOBAHOT €IEKTPUYHOT NoJba y Tauku O .

2./lBa paBHa yHU(OPMHA JIMHHUJCKH I0Jlapu30BaHa mpocronepuoanyna TEM
Tajlaca, UCTUX YYECTaHOCTH f , MPOCTUPY CE€ Y BaKyyMmy, Kao Ha CJMLIU. Y TOJBY
OBHMX Tajaca Haja3e ce [BE CJCKTPUYKH Maje KOHTYPE jEeIHAKMX IOBpIIMHA
S, =S8,=_S, anju cy nentpu y taukama (0,0,0) u (d,0,0) , rne je d >0 . EdextnBHA
BPEAHOCT €JeKTPUYHOI II0Jba IpBOr Tamaca je £E,, a epeKTHBHa BPEeAHOCT
MarHeTcKor moJea napyror Ttamaca je H,. Ha mecty mpBe konTtype (Tauka O ),

BEKTOPH jauyuHe EJICKTPUIHT 10Jba MPBOT U IPYror Tajaca cy y ¢asu. (a) Hammcatu
n3pase 3a KOMIUIEKCHE BEKTOPE €JEKTPUYHOI M MAarHeTCKOI M0Jba HMHIMACHTHHX
tanaca. Ogpenutn (0) M3pasze 3a pe3yITaHTHE KOMIUIEKCHE BEKTOPE CJIEKTPUYHOT U
MarHeTHOT I0Jba Yy IEJOM TpOocTopy M (B) m3pase 3a e(EeKTHBHY BPETHOCT €MC

HHIYKOBaHUX y KoHTypama 1 u 2. (r) Ako je E,=E u H, = E,J¢,/1, , oopemuru

CKYyII Y9eCTaHOCTH f 3a KOju OJHOC e(eKTHBHHUX BPEIHOCTH €MC WHAYKOBAaHUX y

KOHTYpaMma U3HOCH €, /€,y = V32,

Hamomena

v HWIMHAPUYIHOM KOOPHUIAHAHTOM CI/ICTeMij
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OAI'OBOPU HA ITMTABA U PEIIEBHA 3AJTATAKA CA
NCIINTA U3 EJJEKTPOMAT'HETHUKE (OTI),
OPXXAHOI' 9. JAHYAPA 2020. 'OAUHE

IIMTAIBA
6. o, 8. .. 8. 8. 0 eVt . (mx) el nyj
1.(a) grad f =—i_+—i +—i_, divF=—F. +—F +—F.. (6 ,y) =L gin| — |+-22"cos| = |.
(a) grad f ox " oy’ o0z ¢ ox " oy " oz ” ©) p(x.7) a’ (a] b’ (b
2.6=2cC.
£
3.

4. (a) rotE:—uaa—H, rotH=J=cE, divD=p, divH=0, D=¢E. (06) B=rotA. (8) AA=—uJ.
t

CHara resepatopa Ilynou rybuim Crsapame u oxpxasame EM noma
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« PE3VIITATHU UCIIMTA RE BUTU OBJABJBEHU [0 17. JAHYAPA V 10:30
YACOBA.

- YBUJA V 3AHATKE (Y COBU 63) JE 17. JAHYAPA O/ 10:30 JO 11:00
YACOBA.

Ca npeamera EnekTpoMarnervka



