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2.2. Στο εργαστήριο φυσικών επιστημών έχουμε δημιουργήσει την παρακάτω διάταξη με στόχο να υπολογίσουμε το μέτρο της έντασης του μαγνητικού πεδίου που δημιουργείται μεταξύ των πόλων ενός πεταλοειδή μαγνήτη. Το πεδίο αυτό θεωρείται ομογενές. Ευθύγραμμος μεταλλικός αγωγός ΚΛ με μήκος , μάζα  και αντίσταση  κρέμεται από δύο αγώγιμα σύρματα ΑΚ και ΛΓ αμελητέας μάζας. Οι δυνάμεις που ασκούν τα σύρματα ΑΚ και ΛΓ στον μεταλλικό αγωγό θεωρούνται αμελητέες. Τα σημεία Α και Γ συνδέονται με γεννήτρια του εργαστηρίου, στην οθόνη της οποίας μπορούμε να δούμε την τάση εξόδου.
[image: ]
Ο αγωγός ΚΛ τοποθετείται εξ ολοκλήρου στο εσωτερικό του μαγνητικού πεδίου που δημιουργείται από τον πεταλοειδή μαγνήτη. Ρυθμίζουμε την τάση (τιμή και πολικότητα) ώστε ο αγωγός να ισορροπήσει σε οριζόντια θέση, κάθετα στις δυναμικές γραμμές του πεδίου και παρατηρούμε ότι η ένδειξη στην οθόνη της γεννήτριας είναι . Αν η επιτάχυνση της βαρύτητας έχει μέτρο  και το μαγνητικό πεδίο της Γης θεωρείται αμελητέο, τότε το μέτρο της έντασης του μαγνητικού πεδίου είναι: 
 (α)        ,        (β)          ,        (γ)  
2.2.Α. Να επιλέξετε την ορθή απάντηση.
Μονάδες 4
2.2.B. Να αιτιολογήσετε την επιλογή σας.
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(ΥΛΗ: 4.3 Εφαρμογές του νόμου των Biot και Savart)
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2.1. Epyaotnplakn opdda doutntwv tou Mavermotnuiou Matpwv Tpaypatonoinos
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TOPAOTOON TG OXEONG LETAEY TOU UAKOUG KURATOG A Kat Tng «evdeifewg KAipakag» T petd

arnd ™ ARYN TWV MELPARATIKWY LETPHOEWV TTOPLOTAVETAL OTO TOPAKATW SLAypappa.
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2.1. 3TNV APOKATW TEPOUATIKY SLATAEN, OTO KEVTPO TOU TINVIOU TO HayvnTKO Tedio Sivetat
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2.2. 3& XWpo OMOU oUVUTIApXOUV Opoyeveég HAeKTpkd Kot Opoyevég Mayvntikd Medio, pe TG SUVOLKEG
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kat I, onwg daivovtat oto oxApa, pe Adyo I_l = ; . OL aywyol givat kdBetoL og opl{évtio eninedo Ko
2

Siépxovtat and ta onpeia A kat I avtiotoa, Ta onoia anéxouv andotacn d:

| |
H évtaon tou payvntikou nediou Twv Vo aywywv os éva onpeio K tou eublypappou tuipatog AT, eival

{on pe undév. Ta urikn (AK) kat (I'K) avtictowya sivat ioa pe:

Wun =2 & =2, E@an=! 2m=2 , wew=2 & rw=2
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2.2.A. Na eTuhé€ete Tnv 0pBr andvinon.
Movaébec 4
2.2.B. N atttoAoyAOETE TNV EMAOYH 00G.

Movaébec 9
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2.1. Aéopn owpotldiwv Tou Tepléxel Tpla £i8n dopTopEvwY cwpaTSiwv E0EpXeTal o évav
daopatoypddo palag OMweG AMEKOVIETAL 0TO TOPOKATW oXAKa. Ta cwpatidia éxouv tnv iSla ToxvtnTa
(oTo MapakdTw oXAUA ANEKOVITETAL N TPoXLd evOg and ta tpia £i6n cwpatdiwv). H tawia mou undpxet
oto 8e€10 péPOG Tou oXApaTog anotelel TUAKA TnG dwToypadikrg MAdkag Tou dacpatoypddou Kat Seixvet
ta onueia A, T, P ota onoia XTurtouv Ta cwpatidla oTov avixveuTr (YKpL eplox€g). To owpatiSio mou €xet

TNV LeyaAUtepn TR oto TnAiko palag npog dpoptio % £lval aQuTO Mou XTumdel oTo onpeio

X x
P
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r
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2.1.A. Na emtiAé€ete TV opbn andvinon.
Movabeg 4
2.1.B. Na atttoAoyRoeTe v emtthoyn 00G.

Movaébec 8
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2.2 To oUppa AAIT’ TOu TOPAKATW OXAUATOG Slappéetal and pevpa éviaong I kat anoteAeitat and o
guBUypappa tpApata AA’, T kat éva KUKAWO to€o Al aktivag R. To té€o Al avtiotoel o emikevipn
ywvia 0 aktwiwy, onwg daivetal oto mapakdtw oxiua. Ta BEAn oto oUppa Ssixvouv thv dopd Tou
PEUHATOG. OEWPWVTAG WG SESOUEVO TNV HAyVNTIKA SLATTEPATOTNTA TOU KEVOU |1y, TO HAYVATIKO TeSio mou
SnuLoupyel to oUppa oto onpeio O éxel HETPO

(@ Bo=120 (B) Bo=2%0 (v) Bo =420
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2.2.B. Na attloAoyAoETe TNV eTAOYH 00G.
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Movabeg 4
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2.1. Otav éva NAEKTPLKO peUp pEEL OE EvVav KAELOTO CUPUATVO BPdXo Tou TomoBeteital o éva e§WTEPLKO
payvntko nedio, n payvntkr Suvapn ota poptia pnopel va mapdyst o portr. Auth gival n apxf niow
anmd o OElpd MO ONUOVTIKEG OUOKEUEG METPHOEWV, OUMMEPIAAUBAVOUEVWY TWV  OVAAOYLKWY
BOATOUETPWY KAl AUMEPOUETPWY. To 0pBoywWVLo TAAIOLO TOU Tapakdtw oxfpatog amoteAsitat and N
oneipeg kat Stappéetal and pevpa évraong . Kabe oneipa €xel Staotdoeig a, b. To maioto Bpioketal oto
E£0WTEPLKO OHOYEVOUG payvnTikou Tiediou évtaong B, Onwg daiveTaL 0TO MAPAKATW CXAHA KAl UTOPEL va
TepLoTpEdeTal yUpw and katakdpudo d§ova. To HETPO TG pomng Ttou SéxeTal To opBoywvio mAaioto dtav

T0 eMinedd Tou eival MApdAANAO e TLG HOYVATIKEG SUVAULKEG YPOUUES Elvat
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2.1.A. Na eltAé€eTe v op6r amavtnor.

Movadec 4
2.1.B. Not atTLoAOYGETE TNV EMAOYI 0OG.
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2.1. KukAixég aywyos Stappéetar and pevpa I; = 0,1A kot Snptoupyel payvntid mesio évraong B, oto
KEVTpo ToU K. BETIKG GOPTIO g MEPLOTPEDETAL YUPW a6 T0 (610 KEVEPO K, OTO {810 ENIMESO HE TOV KUKAIKS
aywys, oe kukhir Tpoxid SuTAotag axtivag ané exelvy Tou KuKAKo aywyol. Metpdpe TV ouvohwd
£VTAON TWV PTGV TES{WV OT0 K Kat TN BROKOUKE KNBEVIKH.
(@) H bopd kivnang Tou boptiou eiva iSta we TV dopd Kivnong Tou pEGRATOS I Kat To doptio Exet Tur
q=4-107C.
(B)H dopd kivnan Tou hoptiou eivat avriBetn Ke TV $opé Kivnong Tou pEGRATOS I, KaLTo dopTio ExeL T
q=2-10"C.
(¥) H dopd kivnong Tou hoptiou eiva avriBem He TV bopd Kivnong Tou pEGRATOS Iy Kau To dopTio Exet T
q=4-107C.
2.1.ANa eni\é€ete v 0pr pSTaon.

Movabec 4
2.1.B.Na atrtohoyAoete Tv enihoy oo

Movabec 8
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2.1. O vopog twv Biot — Savart untoAoyilet To pétpo AB tng évtaong Tou payvntikou nediou mou Snuioupysi
£val TIOAU MIKPO TUAKA aywyou, pAkoug Al, mou Stappéetal and nAekTplkd peupa évtoaong [ o kamoto
onueio I mou anéxel andotaocn r:
o I-AL
AB =—
ez ™

Apa to pétpo AB TNG £Vtaong Tou payvnTtikou nediou

(a) eivar Stadopetikd og onpeia Mou Loanéxouv and to tuipa Al
(B) elvat avéloyo Tou NUITOVOU TNG Ywviag TOU oXNHATi{ouv Ta Slaviopata TG évtaong Tou NAEKTPLKOU
PEVHATOG TIOU SLOPPEEL TOV AywyO Kot TNG amdoTaong r.
(y) eivat avtiotpddwg avaroyo tng andotacng r.
2.1.A.Na emié€ete tnv opBr ipdTaoN.

Movaébec 4
2.1.B.Na atttoAoyHOETE TNV ETUAOYH 0OG.

Movaébec 8




image66.png




image67.png
2.1.Tpetg mupriveg HAiou (5He) A, B ka I, eKToSEUOVTAL A OE OMOYEVEG MayvNTIKS Tedio, TaUTEXpOVaL

and to 8o onpeio O, mpog SLadopeTikéG KATEUBUVOELG.

3u. ® B
s v

5uo ® B

OL ToXUTNTEG TOUG eival KABETEG 0TS SUVAULKEG Ypappég Tou Tiediou. O MPWTog uprAvag eKTofeUsTal P
TaXUTNTA HETPOU Uy = Vg, 0 SeUTEPOG He TAXUTNTA HETPOU Uy = 3 - Vg Kot O TPITog pe TaxUTnTa HETPOU
V3 = 5 - vg. Kat ot 3 muprveg ekteAoUV KUKALKEG TPOXLEG akTWV R, , Rp kat Ry. Ta Toug Tpetg muprveg

LoXUEL:
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() O muprivag A Tepvd mpwTog amd to onpeio ektoéeuong O evw o T teheutaiog Kat eivat Ry > Rg > Rr.
(B) O muprvag I mepvd mpwtog and to onpeio sktdéeuong O evw o A teheutaiog kat eivat Ry = Rg = Rr.
(v) Ko oL TpeLg mupriveg mepvoulv Tautoxpove amd to O Kat eivat Ry < Rg < Rr.
2.1.A.Na emié€ete TV opBr ipdtaon.
Movabeg 4
2.1.B.Na aLTloAOYAOETE TNV ETUAOYH 0OG.

Movadec 8
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2.1. Entd oUppota mou Slappéovtal and pevpata evidoewv [; =z =g =2A kL, =1, =Is=1, =

1A kdBouv kdBeta tn oeAiba ota onueia Kat pe g dopég mou paivovral oto oxApa. Ta pevpata P TO
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oUpBoAo @ €xouv dopd MPOG TOV AVAYVWOTN EVW OTa cUpHATA UE To oUPBoAo & éxouv dopd amd Tov
avayvwotn 1pog tn ogAida. To dBpolopa twv ywopévwy B - df - ouv sival ico pe undév otnv kAswoth
Sadpopn:

(@) S, (HEA ) Ss

2.1.A. Na emtAé€ete Tnv 0pBr) andvinon.
Movaébec 4
2.1.B. Na attloAoyAoETe TNV eMAOYH 00G.

Movaébec 8
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2.1. 310 Suthavd oxrpa Gaivetat n MEPAUOTIKY
Stdtagn ya ) peAé g extporiq pag déopng
NAEKTPOVIWV PECA OE OHOYEVEG MAYVNTIKG TESiO.
To payvnukd medio eivar kdBeto ot SievBuvon
kivnong g &éopng. Otav ta nAektpdvia g
8opng extofelovtal pe TaxOTNTA U ektelolv
OopoAn KUk kivnon aktivag R kat mepddou T
péoa oto payvnukd medio évtaong B. AV .

NAEKTPOVIAL TNG SEOUNG EKTEUTIOVTAY e TaxUTNTA

U’ = 29 péoa oe payvntikoé nedio B’ = 2B 6a extehoboav opoAi kukAki kivnon aktivag R’ kat meptddou

T’ yia TG omoieg woyveL:

(@R =Rxm T'=T @B)R"=Rxu T'=T/2 (R =R/2xu T'=T/2

2.1.A. Na ertAé€eTe v opry artévtnon.
Movadbeg 4
2.

Na atttoAoyroeTe T erthoyr} oag.

Movabeg 8
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2.2. A6 éva onpeio K péoa oe opoyevég payvnTiko nedio évraong B, EKTOEEVETOL —
£va BETIKO 1OV A pe pada my Kot NAEKTPIKG GopTio g4 Kat éva apvnTikd v B pe

pdla mp = 2my kat NAEKPKO ¢optio qg, 6mou |ggl = 2|qyl. To Wv A > 4

ekto€eVETal Pe TaxOTNTa U, EVE TO WOV B e TaxUTnTa U,, TwV OMoiwv Ta PETpa K
ouvdéovtat pe T oxéon v, = 1,5v;. Av oL aktiveg Kat ot tepiodot TG KUKAIKAG kiviong Twv 800 ovtwv A
Kat B givat Ry, Ty kat R,, T, avtiotowa, T6Te O€ xpovo t = %’, n andotaon d, Twv 500 WOVIWV PETAy Toug
elvau
(@) d=05R,, (8) d =28, (v) d=5R,

2.2.A. Na eTtAEEeTe TV 0pBI| amdvinon.

Movadec 4
2.2.B. Nat atTtoAOYHOETE TV ETTAOYT 0QG.

Movadeg 9
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2.1. To TMOPOKATW OXAMO OeiXVEL TN OXNUATIKY OVAIAPACTAON HLAG OCUCKEURG TIOU WIOpesl va
XpnotonotnBel yia T pétpnon payvnukwv mediwv. Eva opboywvio cuppdtvo mAaiolo apeAntéag
avtiotaong anoteleital and N = 50 omeipeg kat éxeL mAdtog w = 5¢m. To mAaioto givat avaptnpévo otov
£va Bpayiova evdg {uyol oto onpeio A Kot alwpeitatl petal Twv OAwv evag payvhtn. O Bpaxiovag xet
apeAntéa pada. Ito onueio I eivat avaptnpévog o diokog tou Juyou. To payvnTikod nedio ival opoyeveg
Kot KABeTo oTo Katakdpudo emninedo tou mMAatoiou. H nAektpikr mnyr sival daviki pe HEA € = 3V kat o
QVTLOTATNG £XEL LKA avtiotaon R = 10(. Otav 1o pevpa oto mAaioto sivat undév, To cUoTNUA LoOPPOTEL
KoL To oTAplypa oto onueio K Bpioketal oto péoo tng andotaong Al. Otav o Stakomtng A sivat KAeLotdg
Kat To mAaicto Stappéstal and pevpa, TPEMEL va mpooteBei wa pada m = 20g otov dioko otn defld
TAEUPA yLOL VAL LOOPPOTIAOEL Kat TAAL To cUoTnpa Xwpig va petakwnBel o Bpaxiovag. Av Sivetal otL n

gmuTdyuvon tng Baputntag éxeL pétpo g = 10 sEZ’ TOTE TO HETPO TNG EVTAONG TOU payvnTikou rediou B eivat




image78.png
4
@ B==T

2.1.A. Na eTuhé€ete Tnv 0pBr andvinon.

2.1.B. Na atttoAoyAOETE TNV ETUAOYH 00G.

R
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1
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Movaébec 4

Movadec 8
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2.2. 310 epyaoctiiplo QoKWY EMoTNpWY Tou oxoAeiou ekteloUpe To akolouBo meipapa: Exoupe évav
KUKAIKO aywyo pe mepidépela prikoug L. e kamoto onpeio kGBoupe Tov aywyd Kat ota onpeia Toprg
epappolovpe otabepri téon V, pe v BoriBela yewnTpLag cuUVEXOUG peUHATOG NAEKTPEYEPTIKIG SUVaNG €
KQU ECWTEPLKIAG avTioTaoNG I. METPAPE TNV £VTAOT TOU HAyVNTIKOU TESIOU OTO KEVTIPO TOU KUKAKOU

aywyoU kat v Bpiokoupe va éxet tur) B.

®B

&r
3TN OuVEYELQ, To (610 oUppa To TUAiyoupE €Tt WOTE va GTLEEOUE Eva KUKALKO TIAOL0 (OXt CWANVOELSEG)
pe N OpoLeg omeipeg kat ota dkpa Tou cuvdéoupe TV St Ty (€, r) OMWE TPV KA KAVOUHE Kot TIdAL
HETPNON TG £VTAoNG TOU HayvnTikoy Tediou 0To KEVTPO Tou véou TAaisiou. H petpoUpevn véa éviaon Ba

eivat B”:
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2.2 Eva OpoYEVEG HayvnTiko Tebio évtaong B éxel kateuBuvon Katd pfkog tou Betikou nuiaéova Ox. Eva
molitpévio et (cwpatiSlo mou éxel iSla pdla pe To NAeKTPAVLO Kat avtiBsto doptio) Kweital ue taxitnta v
KOl ELOEPXETOL OTO TS0 KATd UAKOG pLag KatevBuvong mou oxnpoatiel ywvia 0 pe tov nuagova Ox. MNa
v ywvia B woxvet 6tL @B = 2. H kivnon tou cwpatdiou sivat eAKoedng onws paivetal 6To MoPAKATW

oxAua. Av n aktiva tng KUKALKAG TPpoxXLdG sival r = 2cm, ToTe to PApa B tng EAkag sivat
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(@) mwem (B) 2mcm (v) g cm
2.2.A. Na emtAé€ete TNV opBr andvtnon.
Movabec 4

2.2.B. No attloAoyRoeTe tnv emtloyn 00G.
Movaébec 9
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2.2. Oewpolpe 500 OpOLEG HETAMIKEG paBSoug Ax
kat I’y TIG Omoieg OTEPEWVOULE £TOL WOTE va eivat

HETAEL Toug MapPEAANAES, VaL améxouy N pia ard v

G katd AT = 1 kaw va opifouv kekAyévo eminedo A
xAT'y pe ywvia kKAiong 6 = % 270 KATw péPOG (A Kat y
I twv paPdwv ouvdEeTal NAEKTPKE T He e r

nAektpeyepTikn) Suvapun E kat eowtepwki} avriotaon r = 0 , evw) 6tov KAGS0 epapBavetat
Kaw Stakomng & o omoiog apyikd eival avolktog. e 5Uo PnAdtepa onpeia K kat A mavw otg
papdoug Ax kat I'y avtiotowxa, tétowa wote AK = '/, umdpxouv 800 pKpd peTaMAKd
epnodia Ta onoia epnodifouv v oAicOnon piag PETaAAKIG TPLOPATKIG pdBSou P mou
elvat tonoBetnpévn ekel.

H paBsdog éxeL avtiotaon R kat prikog I kau preopet va kwnBel katd piikog twv Ax kat Iy
XwpIG TPLBEG. TTO XWPO UTIAPXEL KATAKOPUPO OLOYEVES LayvnTIKO Tiedio éviaong B pe popd
TPOG TOL KATW.

Na Bewprjoete wg Sedopévo Ot oL paBdot Ax kat Iy £xouv apeAnTéa WHIKN avtiotaon Kot

g elvat n erutduvon g Baplntag oto xwpo auto. Eniong nué = ouve = g
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MO kKAeiooupe Tov Sakomn (8) mapatnpovpe 6TLn paBdog wopporel mapotL adpapovpe

Ta epnddia. Na v oupBaivet auté n pdla m g pdpsov Oa eivar:

BEL
9R

3BEL
gR

@m=20, (Bm=1% , M) m=
2.2.A. Nat eTUAEEETE Tr) OWOTH| AIdvTnon.

Movébeg 4
2.2.B. Nat atTLOAOyI|OETE TNV ETUAOYT GOG.

Movébeg 9
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2.2. Evag KUKALKOG aywyog €xeL Stapetpo 10 cm. O aywydg Stappéstat and peupa évraong I kat Bpioketat
og onueio g NG, GMOU N €vtaon Tou HayvnTikoU tng mediou éxet pétpo ico pe 5-107° T xwpic va
ennpeddetat and GANa payvnTikd nedia otnv meploxn.

AV YVWPIleTE OTL OTO KEVTPO TOU KUKALKOU aywyou TO METPO TNG OAKAG EVIOONG TOU payvnTikou mediou
eival (0o pe pnbév, Téte n £vtaon Tou NAEKTPLKOU PEULATOG, TIOU SLApPEEL TOV KUKALKO aywyd sival ion pe:

@I1="24, @I="4 , WI="24

2.2.A. Na eTUAEEETE T OWOTH Am@vtnon.
Movabeg 4
2.2.B. Na attloAoyAoETe TNV eTAOYH 00G.

Movabdeg 9
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2.2.A. Na emuAé€eTe Ty opBi amavtnor.
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2.2.B. Nat aTlOAOYHOETE TNV ETUAOYI GOG.
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