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Tong hop kién thuc: Tu truong cua dong dién
chay trong day dan thang dai

Dong dién khong chi cé tac dung nhiét, tdc dung hdéa hoc, ma con cé tac dung
tu. MOi truong truyén tuong tac tir xung quanh dong dién duoc goi la ti truong.
Bai viét nay sé& téng hgp toan bd kién thic quan trong vé tlr trudng cla dong

dién chay trong day dan thang dai.

1. Khai niém veé tu truong

TU truong la mét dang vat chat ton tai trong khéng gian ma bi€u hién cu thé la
sy xuat hién cua luc tu tdc dung Ién mot dong dién hay moét nam cham dat
trong né.

e Xung quanh mo6i nam cham hodac moi dong dién déu ton tai mot tir truong.

e TU truong cé kha nang tac dung luc tur IéEn nam cham hoac dong dién khac

dat trong né.

2. Vecto cam ung tu (B)

Dé& dac trung cho tU truong vé phuong dién tadc dung luc, nguoi ta dua ra khai

niém vecto cam Ung tu, ky hiéu la &vec;B.

e Vecto cdm Ung tU tai mot diém la mot dai luong vecto, dac trung cho dé
manh yéu va phuong hudng cua tu truong tai diém do.

e Don vi cla cdm Ung tu trong hé Sl la Tesla (T).
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3. Tu truong cta dong dién chay trong day dan thang dai

Khi c6 dong dién cudng dé | chay qua moét day dan thang, rat dai, né sé gay ra
mot tu truong trong khdng gian xung quanh. Vecto cadm Ung tu &vec;B do dong

dién nay gay ra tai mot diém M c6 cac dac diém sau:

a. Di€ém dat

Vecto cdm Ung tir &vec;B cé di€m dat tai di€ém M ma ta dang xét.
b. Phuong

Vecto &vec;B c6 phuong vudng géc véi mat phang chira day dan va diém M. NOi
cach khéac, &vec;B tiép tuyén vdéi duong tron tdm O (nam trén day dan), ban

kinh r = OM va nam trong mat phang vuéng gdc véi day dan.
c. Chiéu (Quy tac ban tay phai)
Chiéu cla vecto cam Ung tir duge xac dinh bang quy tac ban tay phai:

"D€& ban tay phai sao cho ngén cai nam doc theo ddy dan va chi theo chiéu

dong dién, khi dé cac ngon tay kia khum lai cho ta chiéu cda cac duong suc tir

(cling la chiéu cda vecto cam tng tu)."

Vi du minh hoa quy tac ban tay phai:

e Vi du 1: M6t day dan thang ding cé dong dién chay tir duéi 1én trén. Tai mot
diém M.nam bén phai day dan, ta dat ngdén cai huéng |én. Cac ngén tay con
lai khum lai sé cé chiéu di tir phia trudc ra phia sau. Vay, vecto cdm Ung tu

&vec;B tai M cé chiéu hudng vao trong mat phang trang gidy. (Ky hiéu ®)
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e Vi du 2: M6t day dan thang nam ngang c6 dong dién chay tlr tréi sang phai.
Tai mét di€ém M nam phia trén day dan, ta dat ngén cai huéng sang phai. Cac
ngon tay con lai khum lai sé cé chiéu di tr trong ra ngoai. Vay, vecto cdm
Ung tir &vec;B tai M cb chiéu hudng ra ngoai mat phang trang gidy. (Ky hiéu
Q)

d. D6 Ién (Cong thirc tinh cam tng tu)
Do 16n cla cam (ng tu tai diém M cach day dan mot khoang r dugc tinh bang
cdng thuc:

B=2107*(/r)

Trong do:

B: D6 I6n cam Ung tu (T).

I: Cudng do dong dién chay trong day dan (A).

r: Khodng céch tir day dan dén diém M dang xét (m).

2.10°7 (T.m/A): Hang soé ti trong chéan khéng (hoac khong khi).

Vi du tinh toan dé I6n cam ung tu:

e Vi du 1: M6t day dan thang dai c6 dong dién 10 A chay qua. Tinh cdm (ng
tUr tai di€ém M cach day dan 20 cm.

e Giai:
Pgidonvi:r=20cm = 0.2 m.

Ap dung cong thirc: B = 2.1077 * (1 /r) = 2.1077 * (10 /0.2) = 10 T.
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e Vi du 2: Tai di€m N cdch mdt day dan thang dai 5 cm c6 cam Gng tir 1a 4.10°
> T. Tinh cuong do dong dién chay trong day dan.

e Giai:
PgGi don vi: r=5cm = 0.05 m.

TU céng théc B = 2.1077 * (1 /1), suyral = (B*r)/(2.1077).

| = (4.10™ * 0.05) / (2.10"7) = 10 A.

4. Puong suc tu cia dong dién thang dai

Pbuong suc tu la nhirng dudng cong vé trong khéng gian co tu trudng, sao cho
ti€p tuyén tai moéi diém cd phuong trung véi phuong cla vecto cam Ung tu tai
diém do.

e Hinh dang: Céc dudng suc tir ctia dong dién thang dai la nhimng dudng tron
déng tdm, nam trong nhirng mat phang vuéng gdc véi dong dién va cé tdm
nam trén day dan.

e Chiéu: Chiéu cla duong sic tu dugc xac dinh bang quy tac ban tay phai.

e Tinh chat: Ngi nao cam (ng tur I6n thi cdc duong sutc tir vé mau (day), noi

nao camng tu nho thi cac dudng suc tur vé thua.

5. Nguyén ly chéng chat tu truong

Khi mét di€ém M nam trong tur truong cla nhiéu dong dién khac nhau (Il, I2,...),
moi dong dién gay ra tai M mét vecto cdm Ung tu riéng (&vec;Bl, &vec;BZ,...).
Vecto cdm Ung tur téng hop tai M la téng vecto clia cac vecto cdm (ng tU thanh
phan.
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&vec;B = &vec;B1 + &vec;B2 + ... + &vec;Bn
Viéc tinh todn &vec;B tuan theo quy tac cdng vecto thdong thuong.
Cac truong hop dac biét thuong gap:

Xét hai dong dién thang dai, song song l va .

Cong thuc do

Truong hop Vi tri diém M Pac di€ém véc to

Ién

M nam trong khodng &vec;B, T
e B =1[B; - Byl
|1' |2 ciing gitra 2 day &vec,B2
chieu M nam ngoai khodng &vec;B; 11
B = B1 + 82
gilra 2 day &vec;B,
M nam trong khodng &vec;B, 11
B = B1 + 82
|1' |2 nguoc gitra 2 day &vec;B2
chieu M nam ngoai khodng &vec;B; T4
" \ B =B, -B,l
gitra 2 day &vec;B2
&vec;B, L B = \/(Bl2 +
I L, M bat kY
&vec;B, 822)
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Vi du van dung nguyén ly chéng chat:

Bai toan: Hai day dan thang dai, song song dat tai A va B trong khéng khi,
cach nhau 10 cm. Dong dién L =5A chay qua A, L, =5A chay qua B. Xac dinh

cam (ng tl&r téng hop tai di€ém M la trung diém cla AB trong hai truong hop:
1. Hai dong dién clung chiéu.

2. Hai dong dién ngugc chiéu.

Loi giai:

Diém M la trung diém cla AB nén MA = MB = AB/2 = 10/2 =5 cm = 0.05 m.
Do 16n cdm Ung tir do moéi dong dién gay ra tai M la bang nhau:

B, =2.107"* (I, /MA) = 2.1077 * (5/0.05) = 2.10° T.

B, =2.10""* (I, /MB) = 2.1077 * (5 / 0.05).= 2.10™ T.

1. Truong hop hai dong dién cung chiéu:

e Ap dung quy tac ban tay phai, ta thay &vec;B, va &vec;B, tai M la hai vecto

ngugc chiéu nhau.
e Do do, cdm Ung tUr t6ng hogp tai M la: &vec;B,, = &vec;B; + &vec;B,,.
e V& d016n: By, = |B, - B,| = [2.10°-2.10°| =0T.
2. Truong hop hai dong dién nguoc chiéu:

e Ap dung quy tac ban tay phai, ta thay &vec;B1 va &vec;B2 tai M la hai vecto

cung chiéu nhau.

e Do dd, cdm Ung tir téng hop tai M la: &vec;B,, = &vec;B; + &vec;B,,.
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e V& dol6n: B, =B, + B, = 2.10™ +2.10° = 4.107° T.

e Vecto &vec;BIVI c6 phuong vudng goéc véi AB va cé chiéu dugc xac dinh bai

chiéu cla &vec;B1 va &vec;Bz.
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