Dong dién khong do1
%@u g Al€ g

“c6 chiéu va cuong dé khéng doi theo thoi gian”
cé the ¢6\(1/64).6,02:10% ,
s0 electron tu do Dong dién la dong chuyén doi co huwéng cua cac dién tich

Trong do:

o I ciromg do dong dién (A)
o g: dién lwong (C)

o {: thoi gian (s)

o Déi vai kim loai: g=n.|e| (voi n la 56 electron tir do; e=1,6.107 9y
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VATLY 2

Chuong 3

TU TRUONG TINH TRONG CHAN KHONG
“Tir trwong cdia Dong dién khéng d6i”

Hans Christian Oersted André-Marie Ampeére
(1777 -9/3/1851) (1775 - 1836)
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O Céac day dan chi twong tac
vOi nhau khi co6 dong dién,
nghia la c6 dién tich chuyén
dong thi moi co twong tac.

O Nam cham chi twrong tac voi
day dan khi co dong dién di
qua, nghia la ciing phai co
dién tich chuyén dong

d Cac.nam cham tuwong tac
dwoc vol nhau: vi trong
nam cham cing co cac
dong dién khep kin.
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TU | Pang vat chat ton tai xung quanh hat mang
7 dién chuyén déng va chi tac dung Iwc tir 1én
TRUONG hat mang dién chuyén déng trong no.

0 Chi tdc dung Iwe 1én hat mang dién tich chuyén déng
L Ludn ton tai xung quanh hat mang dién tich chuyén doéng
Q T trwdng dwoe dic trieng bang Vecto cam eng tir B
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DUONEG SUC TU Ser (@)

Puwdng strc cam wng tw la nhirng dwong Q ‘
cong Vé trong tlr trwdng sao cho tiép tuyén ,‘ |
tai moi diém cua né trung véi phwong cia | | /) 7=\ Vi
vecto cam trng tir tai diém do. : D;‘__ﬁ : |
 Chiéu la chiéu cta vecto cam (ng tir RN T

B B

<% S6 duong strc qua mot don vi dién tich
vubng goc voi duong strc cam tng e bang
dé Ion cua vecto cam wng tore tai diém do.
dN !

B=—01 i ~

ds, =y

"

44
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DUONG SUC TU
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CUONG DO TU TRUONG H
o_ B
oy

- Diém dat: tai diém khao sat.
- Phuong, chiéu: trung véi Ung tu B
B

-Polon: H=——
Ho M

to =47.107 (%) hang s6 tu

- Ponvi: i [Ampe)

m met
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CAMUNGTU B

+ dac trung cho tur trudng tai moi diém vé phudng dién

tac dung luc =
- Lo 1L (Id( VAN I’) Al
dB =22 -

4 I -

+ Diém dat: tai diém khao sat. I/MGD
( L
[di,r) i

+ Phuong: vudéng goéc véi mp (

+ Chiéu: qui tdc ban tay phai o

814 goc gitra Id( va r .

~ Uuldlsing

2

+ Do Ién: B

4 r

+ Don vi: T (Tesla)
i Ton DH Nong Lam




Xéc dinh chidu B

Dong dién di tir
ngoai vao trong
mat phang hinh vé

Electric current I ?

7

B Magnetic field
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QUY TAC CHONG CHAT TU TRUONG

+ véc td cam Ung tu:

B:de’

=
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OCém (rng tlr clia dong dién thang
Xac dinh vectd cam Ung tu do dong dién cdé cudng do 1

chay trong doan day dan thang MN gay ra tai diém P

y

cach day MN mét khoang h.

Hudng dan giai

+Xét mot yéu t6 dong Jd/ bat ky
trén doan day MN:

pp, Idf

——z—sine

;' dB=

T 4t r
/ N N
B:J'deup"J‘IcwsinO

M M

4 ¥ r?
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Cé: L=h.cotld > dl= i

« D

i Ton _ DH Nong Lam

/ sin” @
r=.—0
SIn
L
S . p=ffh [_smm
uy ra . J{ ( , JZ
X sin &
e
B =t [ sinodo
4h 3
I
i (cosé,- cosb, )
4rh




o
Cach khac:

A,
u,ldlsiné 4
dB: 047Z_r2 O

Ay
B,, = dez ﬂolh jcosada: f;lh (sina, +sina,)
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d HE QUA

+ Day MN rat dai

b)

+ Di€m P nam trén dudng thang MN

c)

i Ton _ DH Nong Lam



VD1: Hinh 11-12 v& mit cat vudng gdc cia hai dong dién thang song song dai vo
han ngugc chiéu nhau. Khoang cach giira hai dong dién AB = 10cm. Cuong do cua
cac dong dién lan lugt bang: [;=20A, 1,=30A. Xac dinh vector cam tng tir (vector B) tong
hop tai cac diem M,, M,, M;. Biét M A = 2cm; AM, = 4cm; BM; = 3cm. (Hai dong
dién dat trong khong khi).

I, I,

M :. M O M

A B

Hinh 11-12



VD2: Hai diy dan thang dai song song xuyén qua
va vuong goéc voi mat phang hinh vé (hinh 1). M AO + N
Khoang cach gilra hai day la 32cm, khoang I, I

cach tir dong dién I, dén dién} M qlﬁ 8cm, o

khoang cach tu dong dién I, dén diém N la

8cm. Dong dién I, c6 chiéu nhu hinh vé& va cé cuong do 1a SA.

a. Hoi dong dién I, phai cé chiéu va cuong do la bao nhiéu dé cam tng tir tai N
bang khong?

b. Xac dinh véc to cam Vg tir tai diém M trong truong hop dong dién I; vira tim
dugc O trén.



gy Cam ng tw cua dong dién tron
Xac dinh vectd cam Ung tu do dong dién cudng do I chay
trong vong day dan tron tdm O, ban kinh R gay ra tai diém

P nam trén truc cta vong day, cich tdm O mét khoang h.

Hudng dan giai
y +Xét mot y&u t6 dong Id( bat ky

trén vong day.
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y
EXAMPLE @

Phan tich dB thanh 2 thanh phin:
B, = <j} dB = gﬁ(@x+d§),)= Sf) cﬂ?_ﬁ(f)dﬁy

() (C) (C) (C)
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y
EXAMPLE @

Do ddi xung truc: (j.)chy =(

(€)
— B, = cﬁ dB,
©)

Do I6n cua cam Ung tu tai M:

B, = (I)dB.cos,Bz o
(€)

12 .cos,B(j) dl
(€)
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- .cos,Bz’uﬂ0
C)47r r A r
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EXAMPLE
@ Trhinhveco: cosf=—

p My IR
P 2 (R2+h2)%

Thai Ton _ DH NOng Lam 10/24/2019




EXAMPLEO 1 > 2
CAM UNG TU CUA VONG
DIEN TRON

Ay

| =Rp=dl =Rdg
p.0>60

B - Ml g
4R
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PINH LY GAUSS CHO TU TRUONG

T THONG A, = BdS = BdS cosa

DL GAUSS “Tir théng qua moi mét kin déu bang khéng”

§ BdS = [BdS, + [BdS,
S S,

Sy

j§d§l>0 & j§d§2<0
S, s,

“Phwong trinh nay chirng té trwdng vecto cdm &ng tlr 1 mot trwdrng khéng cé nguén, cac duwong
cam &ng tr khéng c6 diém xuat phat cling nhw khdng c6 diém tan cung. Diéu nay cling cé nghia Ia
trong tw nhién khéng ton tai cac tir tich tao ra tir trwdng gidbng nhw cac dién tich tao ra dién trwong

ma sw xuat hién cla ti trwdng la do cac dién tich chuyén dong”
Thdi Ton _ PH Néng Lam
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Perspective view

* /:\L..

DINH LY AMPERE

1. Lwu s6 cua vecto' cam nq tir:

Xét mot dwdng cong kin (C) trong mot tir trwdng bat ky, B 1a cdm (ng

Theo dinh nghia, dai lwvgng:
L = § Bdl
C

13 lwu s6 cla vecto cdm tng tr B doc theo dwéng cong kin (C) trong

2. Pinh Iy dong tdan phan: Lwu sé cta vécto cam tng tir B doc theo

cong kin bat ki bang tdng dai s6 cwdng dd dong dién qua dién tich gi&

cong nhan cho p: | — § Bdl = ﬂoZ'i
C i

Thai Ton _ DH Nong Lam . S,



\ e X > , . . , N ~ 13
VD3: Lwu s6 cam ng t doc theo duwong cong kinh (C) nhu hinh vé la:
(Cho I =8A; L =5A;z=15A; 14="7A)




DINH LY AMPERE

@ Tu truong trong cuon day hinh xuyén )
Gia su cuon day gom N vong co I chay qua. Do tinh do6i xiing, Btai moi
diem tren (C) tam O ban kinh r deu co gia tri bang nhau, co phuong tiep
xuc vai (C), chieu nhu hinh ve.

T4 CO: §Bdl = u,NI = B2ar = 1, NI
c

Ho NI

B =
hay: 27

bB=nul

, N . . . N
Trong do, n= —— la so vong day trén

27 Magnetic field inside

dan vi chieu dai cua ducng tron. a toroidal coil.
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DINH LY AMPERE

@ Tu’ truong trong ong day dién rat dai

Ong day thang dai vo han co thé xem nhu’ mot cudn day dién hinh xuyén
co cac ban kinh Ién vo cung: R =R,

[b)o dd cam (fng tir tai moi diém bén trong 6ng day déu bang nhau va
ang:

B=nu,!

B= ynl

I L
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Lwc Ampere

+ Xét mét doan day dan thang cé chiéu dai !

rF= | dF = | [dl A B

doan day doan day

- Diém dat: tai trung diém cuia doan ¢

- Phuong: vudng géc v8i mat phang (Iﬁ,B)

- Chiéu: tuan theo qui tac ban tay trai.
7\

- PO Ion: F — B]f Sin(lﬁ,ﬁ)
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VDA4: Mot diay dan duge gap lai thanh hinh tam gidc vudng can
ADC co AD=AC=10cm (hinh 2). Khung day dugc dat trong
mot tr truong déu cam Ung tr B=0,01T. Cho dong dién
[=10A chay trong khung theo chiéu CADC. Xac dinh luc tu
tac dung lén cac canh cua khung day. D
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Thdi Ton _ DH Néng Ldm

LU’C AMPERE

+ Xét hai day dan thang song
song dai vo han, dat cach nhau

mot khoang d.

+ D06 I6n cua luc tuong tac trén

mot doan cé chiéu dai ! la:

Fai  Fi2

> €
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XAC DINH VECTOR CON THIEU

N S
N S
® —l R
L S N
Hinh a Hinh b Hinh ¢
S
P T
=
N
Hinhd
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XAC DINH VECTOR CON THIEU
® .

™ 2 . F
] - B 1®——P'

Hinh a | Hinh b Hinh ¢
F B & @B
e — '
] ; <+
F
Hinh d Hinh e High't

o é

Hinh g Hinh h Hinh k



BAI TAP
Bai 1: Treo doan day dan MN c6 chiéu dai L = 25¢m, khoi
lwong mot don vi chicu dai 0,04kg/m bang hai diy manh
nhe sao cho day dan nam ngang. Biét cam tng tir c¢6 chiéu
nhu hinh v&, 36 16n B = 0.04T. Lay g = 10m/s?
a/ Xac dinh chiéu va do 16n cta I dé luc cing day bang 0
b/ Cho I =16A c6 chiéu tir M dén N, tinh luc cing moi day.

Bai 2: Treo diay MN = 5cm khoi luong 5g bang hai day
khong gidn khoi luong khong dang ké. Do 16n cam tmg tur
0,5T phuong vuong goc vai doan day, chiéu tir trén xuong
(nhu hinh v€). Tinh goc léch cua day treo so vo1 phuong
thang dirmg khi doan ddy MN nam can bang biét cuong do
dong dién qua doan day MN 1a 2A, lay g=10m/s2.

gt i
®B

L il

M N

2% 2220

{ J

M



BAI TAP
Bai 3: Dong dién I=5A chay trong khung day chir nhat
ABCD mit phang khung day dit vudng goc trong tir truong
déu co cam tng tir B=0,02T. Biét AB=15 cm; BC=25 cm
Xac dinh cac véc to luc tur do tuir truong déu tac dung 1én cac
canh cua khung day.

Bai 4: Dong dién I=5A chay trong khung day chir nhat
ABCD mat phang khung day dat song song vdi tu
trueong déu hop voi canh AD cua khung day goc 30° co

cam ung tir B=0,02T. Biét AB=10 cm; BC=20 cm Xac = /
dinh cac véc to luc tu do tu truong déu tac dung lén cac /4 /7

canh cua khung day.

I
A - B
-’
B®
D C
,1 ,ﬁ ,1 1 1




BAI TAP

Bai 5: X4ac dinh luc tu do tur truong cua hai dong
dién chay trong hai diy dan thang tic dung 1én
canh BC cuia khung day hinh chit nhat cung nam
trong mot mit phang dit trong khong khi va cé
cac dong dién chay qua nhu hinh v&. Biét 1,=15
A; L=10 A; ;=4 A; a=15 cm; b=10 cm; AB=15
cm; BC=20 cm.

Bai 6: Xac dinh luc tu do tu trueong cua hai dong

dién chay trong hai diy dan thang tac dung l1én canh A

AB cua khung day hinh chr nhat cung nam trong
mot mat phéng dat trong khong khi va c6 cac dong
dién chay qua nhu hinh v&. Biét I,=12 A; 1,=15 A;
[,=4A; a=20 cm; b=10 cm; AB=10 cm; BC=20 cm.

D




