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ApymrrBo pusuyapa Cpouje 1 MUHUCTAPCTBO MPOCBeTe OIIIUITUHCKA HUBO
IV paspen HAayKe M TeXHOJIOWKOr pa3Boja Pemyosnke Cponje 30. jamyap 2021.
SAJAIIM-BETA KATET'OPUJA*

MakcBenoBe jeqHaYMHE €NEKTPOIWHAMHUKE M jeJHaYMHE KpeTama YeCTHIAa UMajy WCTH OOJUK Y CBHUM WHEPIIW]jaTHUM
-
cucteMuMa (OPUHIUIT penaTuBHOCTH). TpaHchopmairone Gopmysie 3a KOMIIOHEHTe enekTpudHor ( E ) U MarHeTHoOr moJba

IR
(B) npu mpenacky u3 cucrema S y cucrem S’ (cucrem S’ ce kpehe qyx X oce pelaTHBHCTHYKOM OP3WHOM V) Cy pPeaom
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a) [Tokasatu ja je Benmuunna E — c?B? uHBapujanTa y CBUM MHEPLM]aTHUM CHCTEMUMA. [7 moena]
- -
0) Ilokazatu na ako cy BekTopu E u B opToronamHu y jeaHOM MHEPLMjaTHOM CHCTEMY OHHM Cy OPTOTOHAJIHU Y CBUM
MHEPLHUjaTHUM CUCTEMHMA. [13 moena]

[Tocmatpajmo mHBep3HO KOMNTOHOBO pacejame peslaTUBUCTUYKOT €IEeKTpOHa yKynHe eHepruje E (rme je 3a enektpon

I S 4, rme je V Op3uHA eNEKTPOHA, a C Op3HMHA CBETIOCTH y BakyyMy) u (hoToHa enepruje hv koju ce kpehy

’ v1-v?/c?

jemaH kKa ApyroM Kao IITo je mpuka3zaHo Ha ciumm 1. Hakon pacejama poToH ce kpehe qyx MCTOr mpasia aiu y CylpoTHOM
CMEpy y OIHOCY Ha CMep KpeTama Mpe pacejama. OnpeanTy BpeAHOCT eHepruje (OoToHa Mpe pacejama Tako Ja HEeroBa
eHepruja Oyje MakCHMMaJHa HAaKOH pacejalba W y TOM CiIyd4ajy OJPEAUTH BPEIHOCT eHepruje (poToOHa HAKOH pacejama.
TpaxxeHe BpeAHOCTH €HEepruja u3pasuTH y jeaununama €V . Enepruja mupoBama enektpona je E; = 0,511 MeV .[20 noena]

3. V kony ca cimke 2 oApeOUTH BPEAHOCT OTIIOPHOCTH cHjaiauie R rpann kosta CD Tako [a OoHa CBETIN jeIHAKHUM
s

WHTEH3UTETOM M TPU OTBOPEHOM M TIpU 3aTBOpeHOM npekuaady [1. OapeauTu y TOM cilydajy HamoH Ha KpajeBUMa
cujamuue. [TozHaro je ¢ =54V u R=90Q. YHyTpaumy oTHOP eIeKTPOMOTOPHE CHIIE 3aHEMapHTH. [20 moena]

Ha pacmonaramy mMamo TaHKO CaOMpHO coumBO kikHe nasbuHe fq=10Cmu xonkaBHO (ymyOJbeHO) oriienaio

nonynpeynrka kpuBuHe Ry =10cm. OnTHuke oce KOHKAaBHOT OrJieAaja M TaHKOT CAOMPHOT cOuYMBa ce TOKJIanajy, a

caOUPHO COYMBO j€ MOCTABJHEHO HOPMAIAHO HA OMTHYKY OCY.
a) OapennTH Ha KOJIMKOM PacTojamy O/ TEMEHa orjiefiana Tpeda MOCTaBUTH COYMBO TaKoO Jia 3paly KOju MaJiajy Ha COYUBO
MapajeiHo ca ONTHYKOM OCOM HAaKOH TpeliaMara Ha COUMBY, 0Ji0Mjarba o1 Orieana 1a NOHOBHUM IpellaMakheM Ha COYMBY

ce MOHOBO Kpehy mapaieiiHo ca ONTHYKOM OCOM COYHBA. [10 moena]
0) CkurpaTy 10J10Xaje KOHKaBHOT Orjieajia U caOMpHOT COYMBA Ca jaCHO O3HAYCHHMM €JIEMEHTHMMA OIJieJalia U COYHUBa,
Kao | MyTame KaPaKTEPUCTHUHUX 3paKa. [10 moena]

V oBoM 3agaTKy moMohy TUMEH3HOHE aHau3e Tpeba OJPEeIUTH YKYITHY CHAry KOjy 3pade JBa CHOIA PETaTHBHCTHUYKHX
Y4eCcTHIla, TPOTOHA W AHTUIPOTOHA , KOjH C€ y BEJIMKOM XaJPOHCKOM Cyaapady moMohy XOMOTE€HOT MarHeTHOT 1moJba Kpehy
MO KPY’KHO] MyTamH. Y CIOBH NPU KOjUMa Ce€ MPOTOHU M aHTUIPOTOHU Kpehy Cy MASHTHYHH, CAMO CYy UM KpY>KHE IyTame
MeljycoOHO ITPOCTOPHO OJ[BOjCHE.

a) Haenekrpucana vecTtrna koja ce kpehe yOp3aHO 3pauu €HEPrUjy y BHUIY eJIeKTpOMarHeTHux tanaca. CHara 3pavuerha P
jeIHe pelaTHBUCTHYKE 4ecTulle Koja ce Kpehe MO KpYyKHO] MyTamkd Yy KOHCTAHTHOM W XOMOT€HOM MAarHeTHOM TIOJbY
KOHCTaHTHOM YraoHOM Op3WHOM 3aBHCH O] HaeleKTpHcama (|, JHEICKTPUYHE NPOIYCTIHUBOCTH BaKyyMa &,, Op3HHE
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CBETJIOCTH y BaKyyMy C, TOJyNpedHHKa Kpy’KHE MmyTame I, 1 (hakropa (7/6—)’ raeje y =|1-—| . Osa3aBucHOCT je
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obimka P = (7/6—) q*-gf -r” ¢’ . lumensnonom ananuzoM Hahu u3pas 3a P . [13 nmoena]
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0) Axo je ykynax Opoj NPOTOHA M aHTHNPOTOHA jeaHak N, = N'—) =3,229-10" | ykynHa eHepruja CBAKOT MOjeJMHAYHOT
IPOTOHA M aHTHIpoTOHAa Ej = Eﬁ =7TeV, noiynpevHuIM KPyKHUX MyTama 10 KojuMa ce Kpehy cy jelHaku a BpeaHOCT

r = 4245 m oxpenuty BPeAHOCT yKyIIHE CHAre 3padema P, . [7 moena]
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Kopucturu crnengehe OpojHe BpeAHOCTH: €IEMEHTAPHO HACIEKTPHCAHE |e| =1,602-10"° C, Gp3uua CBETIOCTH Y BaKyyMy

-12

m F .
€ =2,998-10° —, nueneKTpHYHA MPOMYCTIHUBOCT BakyyMma g, =8,854-107° —, eHepruje MupoBama NpPOTOHA (P) U
S m

AHTUIIPOTOHA (E) cy jennake u usHoce E, = EEO =938 MeV .
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Cauka 1 Canka 2
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Pemen-a cBUX 3agaTaka Tpeda jacHO 00pa3JIOKUTHU ca jacHO JePUHHCAHUM (PU3MYKMM 3aKOHMMA U BeJMYHUHAMA KOje KOPUCTHTE
NPUJIMKOM peliaBama 3agaraka. Hapounro negunucaTu o3HaKe Koje yBoaAuTe a KOje HUCY YoOu4ajeHe.

* YV Qera KaTeropuju TakMHMYE C€ YYEHMUM Koju mnoxahajy omebema Koja page HO IPOrpaMMMa THMMHA3Mja OIIITEr THIIA,
CIeIMjajn30BaHUX THMHA3Hja 32 00J1aCTH KOje HICY MaTeMaTHKa U (PU3KKa, CPEABUX CTPYUHHUX IIKOJIA U YMETHUIKHUX IIKOJIA.

3amaTke npunpemuo: Bragnmup YyOposuh,

Penensent: npod. ap Muman Kosauesuh, [IM®, Kparyjear.

Ipencenuuk Komucuje 3a TakMuuekha yueHHKA CPEIIbHX IKOJA: 01 Jap Baamumup Mapkosuh, [IM®, Kparyjesaig
CBHM TAKMHYapHUMAa 5KeJTUMO ycnemaH paa!
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