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|/Tuong tac tu

e Nam 1820, nha vat ly nguoi
Pan Mach Hans Oersted lam
thi nghiém vé dong dién va
phat hién su léch ctia kim nam
chdm ¢ gan day dan c6 dong
dién chay qua.

* Nguoc lai, khi dua nam cham
lai gan cudn day cé dong dién
thi nam cham sé& hat hodc day
cudn day tly theo chiéu dong
dién trong cudn day.

Hans Oersted (1777-1851)
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Mat khac, Andre Ampere
cling tién hanh cac thi
nghiém & nhan thay gitra
hai dong dién cO su tuong
tac.

André Ampere (1775-1836)

Két luan: Sw twong tac gitra cac nam cham, giita nam
cham va dong dién, gitra dong dién va dong dién thi
giong nhau va dwec goi la twong tac tir.
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[1/Tu trudng

1/Khai ni€ém tir trudng va vecto cam ung tir B

Dé giai thich su lan truyén twong tac giita cac dong dién ta
phai thira nhan ton tai mot moi truong trung gian moi gidi
cho su tuong tac nay. MOi truong do goi la tir trrong.

Tur truong dugc dac trung bdi mot dai luong vecto ki hiéu
la B (vecto cam Ung tur).
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2/Pinh luat Biot-Savart
) Vecto phan ttir dong dién w

VN MR 2
1! > dfl
I
di

Vecto’ phan tir dong dién 1 /12 véc to’ c6 phwong
chieu la phwong chiéu cua dongqg dién, gia tri la 14/

>

—=-=-==
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1 D1 t Biot-Savar

Jean Biot(1774-1862) Felix SaVart(l791-1841)
Vecto cam ung tu d B cta vecto phan tir dong dién Id [ gy ra tai diém M cach
Id I mét doan r: . Tal x 7 .
B=k = i
e 3 4
dB 5o 1oldlsind
d§= Lo IdlIXr ~ dB:’LG >
4T 13 4mr

= j . j Lo Idl x 7

¥ V] il o
r dong dién dong dién
W - —
| dl B = B

L

=

j==1
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a) Cam g tir B ciia dong dién thang

Lo Idlsin8

Cé (B =
4 r?

Azzde ik

Day dai v6 han:

gl
2xwh

CuuDuol

4:r'rh

4mh

y7i
. h hd? . B
e Ldl = —— néen dB= —>—sin?d?
sin? sin? ¢ e
Hol [
Ba,a, = — (cos6; — cosfy) = (sinay + sina,)

ngThanCong.com
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Cam (g tir ciia dong dién thang (tt)

Ag
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f b) Cam ung B cua dong dién tron ban kinh R

p Al . UB Jne idBe i dR e
4112
rape f dB = e, f dB, +e, f dB, + ¢, f dB, =¢, f dB,
(dd) (dd) (dd) (dd) (dd)
3 = LglS

2 H =

SERAT : 4 S = ntR? . ¢z 3;’12
R 2m(R2 + h?)
i — — o u ey
bit p, ~1sn=I1sé, —> B~ : o OEeE

X 2T (R 2 + 2)3 2

o e Tai tAm dweong tron tiec h = 0

- oy
7 o= %5p = %o ps T opRp3Pm

2R
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~ b) Cam tng tir cia dong dién tron ban kinh R(tt)

Copyright © Addison Wesley Longman, Inc |
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%ﬂg Suc cam ung tu
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111/ PINH LY GAUSS DPOI VOI TU TRUONG

1/ Tt théng:

cpm:fgdf

d®,, = B.dS = BdScosa

d®, = BdS,

— MinS
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2/ Pinh ly Gauss

§ Has j Bds; + j Bds; - .

S S, S, 7

[Bas;>0  [Bas<o (Sy) /¢

Cong thirc Gauss:

%Edg':f?.gdv :}f‘?.gd't:r:[} =

5 (K] (K]
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IV/ Dinh 1y Ampére (Pinh 1y dong toan phan)

1/ Luu so ctia vecto cam tng tr (ki hiéu: L)

Nhw d3 biét lwu s6 cla véc to tinh dién trwong doc theo dwdng cong kin (C)
bang khong:
$E a1 =0

Nguworc lai lwu s clia véc to cdm (rng tr doc theo dwdng cong kin (C)
khac khéng:

=
e &
L=C£B.dI¢O -

C
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2/ Pinh 1y dong toan phan

i) Phat biéu: Luu s6 ctia vécto cam g tir doc theo mot duong cong kin bat ky bang
tong dai so cuong do dong dién qua dién tich gid1 han béi duong cong nhan cho to

Lzégdf:;tﬂzf’f
I i

I1) Chirng minh:
A) Tu truong cua dong dién dai vo tan
a) Puong cong (C) nam trong mat phang (P)
b) Puong cong (C) khéng nam trong mit phang (P)
B) Truong hop tong quat
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A)Tu trudong cua dong dién dai vo tan

a) Puong cong kin (C) nam trong mit phang (P) va bao quanh

dong dién

—_— =

Bidl = § Bdlcosa

r":nk_.e.__‘

CuuDuongThanCong.com

I >0néuBdl > D(df cung huéng voi E)

(C) bao quanh dong dién
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a) Trwvong hop dwong cong kin (C) nam trong mét
phang (P) nhwng khong bao quanh dong dién

I fﬁdh B'dl

EMF FNE

(C) khong bao quanh |
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b) Trudng hop dudng cong (C) khéng nim trong mit phang (P)

—_

Bdl — Bdl. L Bdl, — Bdl
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B) Trudng hop tong quat:

B : |2
JB . :ﬂoz . $ |

C

n

Véi B — ZE
f C
= (C)

S

= e
/

—
=

i=1
Cong thire Stokes:
$gar = J(V*8)ds
C S

VXE:H[J

s

s i

B
Bat o H e la vecto cwong do twr tredng:

FEIEITILTIN

i} :>V><H:
m

0
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3/ Ap dung dinh 1y dong toan phan dé xac dinh tir truong:
a) Tu truong trong cudn day hinh xuyén (toroid)

§ Bdl = poNI => B2mr = ygNI W = (=
/' e TR \
c 4 /4/ ‘\ \
/ / R ey M \
e S npgl | & “/ \\ \\
. e 0 - \ (
Voéi n = 5 la s6 vong day trén don vi : '\ ( i |
r
3 . L A \ R, ]
chiéu dai \ N R &
v 2 v~
NG i e
\ ~ S TN
\ % %) P G L
TN o
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b) Tir trudng trong ong day dién rat dai (solenoid)

Solenoid

B =nugyl
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(a) (b ic) (d)
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PINH LUAT AMPERE

T
dB:'LD ollg

47 r3
dF = Idl x dB

1o Idl x (IodIy X 7)

dF =
41 r3
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V/ DINH LUAT AMPERE (tt):

—~ dF = Idl x B toly o Mol
S g | P P
o tnd T o s 2md

dF = IdIBSina

| L 4 AL
o B
dF o : 2 1
ldl — |1dgld 1,dl, A
B
- -
e F
F12 21
i d
BZ
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VI/ TAC DUNG CUA TU TRUONG LEN MACH DIEN KIiN:
1/ Xét luc tir tac dung 1én khung day dan kin:

—

dF =IdlxB => F = %dﬁ

dd

ﬁ:§mz‘x§ . §df « B

dd C

G 2 14
=> Mach dién khong chuyén dong tinh ti€n trong tir truong.
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2/ Momen luc tac dung 1én khung day dan kin:

—

§ = SH = abi
F = F' = [bBsin ((a),é’)
(A) LB => F=F =[Bb

F=F =IBb

M = labBsina = ISBsina

CuuDuongThanCong.com
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dA = —Mda => dA = —p,,Bsinada

0
A= —f PmBsinada = p,, B(1 — cosa)

o

Wm(ﬂ) s Wm(o) = me('! — cosa)
= noBewsa (- p.HBecos0)

W (@) = —pp,. B
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VII; CONG CUA LUC TU:

Trong ving khong gian c6 tir truong déu & , dat mach dién khong d6i I, trong
d6 thanh MN = | , chuyén dong tinh tién trong mat phang khung day.

Thanh chiu tac dung cua luc tu:
F=IlxB
nén dA = Fdx = I(l x B)d#

T IB(dx™1)

Ttr hinh V8, ta thay (dx*1) = nds

Suyra dA = IBidS =1d®,,

d® 1a sb gia cua tir thong gui qua
khung khi thanh chuyén dong

CuuDuongThanCong.com
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VII/ CONG CUA LUC TU (tt):

Pf-_

ma (dx x dl) = ndS
— A —IndS—Ide.

Vay dA = f gy f Id®,,,, = 1d®,,

Suy ra

D D

mi’ m 2

(Idlx B)d# = IB(d% x dl) dS

2
o fquﬁm =g I(ci)'mE 5 ci]"ml)
1

la twr thong gui qua khung o vitri 1 va 2
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VIII/ TU TRUONG CUA MOT HAT CHUYEN DONG:

1/ Vecto cam Gng tir B ciia mot hat chuyén dong:

iy
?

Taco ] =nyqu

nén Idl = jSdl = nyqvSdl

= S (v Xx7)
dB = Enﬂqul 3

Goi N 1a sb hat mang dién, ta co
NZapaSdl
Do do,

gy =
Boo== B, lacam ung tir gay ra tai M do 1 dién tich q,

q
?1 Sdi A ~ 7. A A o
4 chuyén dong vai van toc

W e

g Ay s
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2/Luc Lorentz:
Taco: Idl = NaquS.dl = dF = 1d1%B = anSdI(\;X E)

E lyc tur tac dung Ién 1 dién tich chuyén dong vdi van tdc v
trong tur truong B

dF

P | F=qb xB
nySdl L
E | Fcodolon F = quBsina
B B
) S r/
Y = & e
g o

5

ﬁqu+qﬁ><§

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

The Emd

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

