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CHUONG IV: TU TRUONG pi’JA DONG PIEN KHONG
1910) |

IV.1 KHAI NIEM CO BAN:
1. Dong dién: La dong chuyén ddi c6 hudng clia cic dién tich. Theo quy udc chiéu
dong dién 13 dong chuyén ddi clia dién tich (+).
a/ Dong di€n trong kim loai:dong cic e tu do.
b/ Dong dién trong dung dich di€én phan: dong cac ion (+), (—).
ion (+) — Cathode
ion (—) = Anode
¢/ dong dién trong chat khi: dong cdc ion (+), () va céc e tu do.
2. Cudng do6 dong dién I:
La s& dién lugng di qua dién tich S trong 1s.

)

3.Vecto mat d6 dong dién J c6 phuong, chiéu clia dong dién;

“Polon:  |7]= jTI (Amz) S ds
dl =j.d§=‘j‘.‘d§‘.cosa=m.d5n + ’
4. Suit dién dong cia nguodn:
o ¢= [ﬁ E'dl #0 = E": trudng xody @
© 00
o UjE.F:o = E : trudng thé. o ©O
C

Suat dién dong la cong cia 1 lyc dién trudng E” dich chuyén dién tich +1C di 1 vong
quanh mach kin clia ngudn dé.

E": trudng xody (dién trudng bi€n d6i theo thdi gian)

5. Phan tf dong dién: 1.dl

Phan tf dong dién 13 1 doan rit ngidn cda dong dién c6 phuong, chiéu clia dong dién
va ¢6 d6 16n 1.d!

IV.2. PINH LUAT AMPE (Dinh luit tuong tic gitra 2 phﬁn ti dong dién):
Xét 2 phan tir dong dién : Io.dﬂ) va 1.dl cdch nhau 1 doan r thi s& chiu b&i cap luc
tuong tac dlf0 va dF (dugc goi 1a Iuc Ampe hay luc tir)

" 1.l x(1.dl xF)
dF, = =50 :
4r r

g, I x(lo.dloxro)
dF = =20 :
4 r
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IV.3. TU TRUONG:

1. Ti trudng gy ra bdi phan t& dong dién I.dl :

Phan tr dong dién 1 dl s& taora xung quanh né 1 ti trudng va ngudi ta tinh tu truGng
tai 1 diém M thong qua dai lugng vectd cdm ng tir dB.

- = g, 1Al xF
Ll —>M — d§ = £#h 141 xT
4 r M
% . _ -1(H LY RGRN
Véi: p, =4r.10 (41) hdng so tu \
4 : @6 tir thim tuong d6i cia mdi trudng T r

e Di€m dit: taiM

| Phuong: dudng thing vudng géc mit phing (I.dT,M)
dB< e Chiéu: quy tic vin nit chai 1.dl,F,dB

o 1l

e D) 16n: ‘dé‘ = Pt 51n(I.df,F)
| r

2. T trudng giy ra bgi day dan: (nguyén 1y chdng chat tir trudng):
Tir trudng cla 1 diy din thi bing tdng tif trudng clia cdc phan ti trong diy dan.

I.dl xF
3

ldl > M — dB =4
4 r

Cé@y»M-ﬂL:ﬁﬁ

cdday

3. Tif trudng ctia nhiéu day dan:
dayl > M — B,

day2 > M — B,

n->M-B

Vdl:
Cho 1 day din thing c6 dong dién I. Tinh B tai M trén dudng ndi dai clia day.
sina=0=B=0
> Idl
===
Vd2: o) r
Tinh B tai 1 diém ngoai diy cdch doan a:

=l
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tga—ijx—atga:dx— ada a 0
a ' cos’ a — N\ o
a a . O 1
cosa=—=1r= ; sinf =cosa <>
r cosa X
= ~ gp, 1l xF o, 1dl . O
ldl >M »dB="2——=dB="".—-sind _
4.7 r 4r r B.O® M
l.ada cosa C&
ILLI[IO el A0
day >M - B=|dB= . : . )
y J. I 4r cos’a @’ P o2 Fﬁ\l
cos’ a 4 .
pply 1 ety | p—x
B=2 — | cosada=—"".—(sina, +sina
47 a _‘[l 4 a( 2 1) X
o diém dit: taiM
e phuong: dudng thing vudng géc (diy, M)
e chiéu: quy tic vin niit chai
A
e d016n: By, = £t (sina, +sina,)
4r.a
DA4u +: hinh chi€u M trén day
DAu —: hinh chi€u M ngoai diy
Vd3:
Cho 1 cung tron (0, R) géc chin a,B, =?. Dai: [ = Ra =
O
— _ 0]
il 50 >dB  dB=AAld Googe O x
ATt T
= B=[dB=th L[t 1 N
47 R 47 R

day
ﬂ Aoty L (a) «a :radian

e diém dit: tai 0
e phuong: dudng thing vudng géc mit phing (day, 0)

By{ e chiéu: quy tic vdn nit chai
1 B ‘}*I
e {0 16n: ‘B‘_,u,uo o GP
4r R I B

Vd4:Cho day dan dai vo han c6 dong dién I chay qua dugc udn nhu hinh v&. Tinh B,

B, = — B, =B, +B,

+B,+B
® @ 1

OCWL

— Y

O:#%Jﬂ+ﬂmizﬂﬁﬁ(”+u
47 R 4.7.R 4 R

O x
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Vds: .
Bo=B+B,+B,+B, = B,=B;+B,
@ e U & &
y797
= 0°"1 o 3
47R
H-py-Ty
= 27—«
> 4zR ( )
Ugp=ILR=1L%R,
I I
:pgl 1=,0§2.|2 =B, =B,
Ra pR(27-a)
=p S 1= S 2
= la=1,(27-a)
B, = B, :L‘)'I(sin%—singj
47R.cosZ 2
2
— B, =2.B, z%[sin%—singj
27.R.cos— 2
Vdé6:

Vong (0, R): xdc dinh I§M tai M cdch O khodng h trén truc.

ldl - M —>d|§:M.I'dI—3xr ;dB:M.I'_‘jI
4r r dr r

vong = M —>I§zjd|§

[dB, =0
. .. R
J.dBY :IdB.51na ,s1na—?

upydl R pp 1R
< B, = —= A dl
B 4rr* r  4zr’ I

_ M LR 1S

2.r 27r?
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IV.4 TU THONG:
1. Pudng stic cia tir trudng:
a/ Binh nghia:
Pudng stic ciia B 1a1 dudng cong ma ti€p tuyén tai moi diém trén dudng cong triing
phuong v6i B, chiéu ctia dudng siic 12 chiéu cia B .
b/ Tinh chit:

0 Céc dudng sic cla tir trudng khong cidt nhau.
0 Dudng stic ctia tir trudng 1a dudng cong khép kin.
0 Tap hop cdc dudng siic tir trudng —>tir phd.
0 Ngudita quy u6c vé s6 dudng siic 1én 1 don vi dién tich ti€t dién c6 gid tri=B. I
|
* -
//’_-\\ — » 4 -T=N
I/ ///"‘\\ \\\ -7 _“v\ \‘ ! Il /’;_\ \\
1, 1 \‘ \ ,// /,” <_\\\\\\ Vol ,I/I/ - . \\ w»‘\\ A\
‘ * B v' :I l/’ %, '\ \ II 'l :' I :/ N Yo \
‘*\ 0 /l’* VoA \ T e ) 'I 'I |‘I ‘
TN s ! \ \ S |\\\——/ /7
\\ S ,/ \\ AN ,///’I \ \\s-’/ / i}}'}}
SO _- N S---" Vo i ). )
-— So Py \ -~

2. Tu thong:
Thong lugng vectd B giti qua 1 dién tich dS
d¢, = B.dS = B.dS.cosa
o d¢>0: B dira ds
o d¢<0: Bdivao
3. Pinh ly Gauss d6i v6i tir trudng:
a/ Phdt biéu:
Thoéng lugng vecto cam tng B gli qua mit kin S bat ky thi biing 0.
§l§.d§ =0 (truong xody)
()
b/ Cong thic dang tich phan,, vi phan:
§B.dS =0
()

divB =0
IV.5 PINH LY AMPE (dinh ly dong dién toan phan)
1. Vecto cudng do tir trudng: H khong phu thudc vao moi trudng.

At )

H-Hy
2. Luu s clia vecto cudng do tir trudng H doc dudng cong kin (C) bat ky.
a/ Pinh nghia:
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§A.dl = §H.dl.cos(H.dl )% 0
(c)

—H: trudng xody
3. PBinh 1y Ampe:
a/ Phat biéu: Luu s6 vecto cudng do tir trudng H doc theo duding cong kin (C) bat
ky (1 vong) thi bing tdng dai sd cdc cudng d6 dong dién xuyén qua dién tich gidi han
bdi dudng cong do6.

§H.dl = Zn:I,.

Cudng d6 dong dién c6 gid tri (+) khi dong dién xuyén qua dién tich gidi han bdi
dudng cong (C) c¢6 chiéu theo chiéu ti€n clia vin nit chai va ngudc lai ; con & ngoa

thi biing 0.
I
VDI: = §Hdl =1, -1, L
VD2: = §H.di =21, —1,-2I, +1, If C \Iz\

b/ Cong thirc cia dinh 1y Ampe dang tich phan va vi phan:

fiHdl = [ J.dS
© (5)
i J k
e — - o o o
[rotHdS=[JdS hay: rotH=VxH=J véi:rotH= = — =
(s) ) oL ey e
H, H, H,

¢/ Ap dung dinh Iy Ampe d€ tinh H ctia cuén day hinh xuyén tai M.Chon C (0, r) c6
chi€¢u nhu hinh vé:
[ HAN = [[{Hdl =H[fjdI = H27.r
(©) (©) (©)
*R <r<R,:H27zr=> 1l =+nl= La
sr<R:H27r=0=H=0 .
*sr>R,:H27zr=0=H=0
Cho 7,R,,R, — o0 =>cudn diy thing dai vo han
n, = n (s6 vong day/m)
2.r
= H =n,.1 =t trudng déu (khdng phy thudc vao r)
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IV.6 LUC TU (lyc Ampe):
1. Pinh nghia: Mot phan tit dong dién 1, .di() dit trong tif trudng B s& chiu 1 lyc tir:

#1,.dl, > B —dF, =1,dl, xB

o DPiém dit: tai I,.dl, mf
4 | O Phuong: dudng thing vudng géc miat phing (I,.dl,,) A
"| o Chidu: quy tic ban tay trai X
o0 Dbo16n: dF, =1,.dl,.B.sinx I
*Né&u cd diy > B - Fy :J-dlfo -
2. Ap dung: I, d/lx’L; dF,
ay d3 5 cia diy din dai vé han: |B|= £l g
A/ Day dat trong B cua diay dan dai vd han: ‘B‘ = rx ZOE  — Fo
a/ Poan day Iy ,ly dit song song cach day I khodng x: A \i/ I
I,dl, > B —dF, =1,dl,xB o
. <3 @
dF, =1,dl,.B.sin90° = 1,.dl,.B D
B

N7
= F,=[dF, =Bl [d, =B, ='L;A.IOIIO
7T.X
b/ Poan diy Iy ,ly dit vudng géc day I khodng x::

o d
dF, =22 1 al,
27X

+1

= (4F - oy 1. @z ppy 1.1, In a+l,
0 0 2 by 2 a

a

X; = %J.dm.x = migjdmg.x = %J‘dp.x = FLOJ‘alF0 X

a+l
Sy d Ay A0
:LJ. lu:uo .Io.dlo..x: 1 ﬂﬂo 0-l0
F, = 2rx My 1.1 In a+l, 2z
2r a
— lO
ln[aJrloj
a
B/ B déu: =
. F @D
a/ Mot doan day thang: 0 5

1,.dl, > B —dF, =1,.dl,xB
= F, = [1,dl,.B =B,
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b/ Mot cung:

— >
Ry =Id'f0 N “7/ 5
FOx :IdFox =0 ,’,, _’Q! \—gl\ \\\ B
Fy = deO.coswzj l,.dl,.B.cos¢p / \

Foy = B.IO.RJ cosp.dp=2.B.1,.Rsina

F,=2.B.1,Rsina

—

IV.7 PIEN TICH Q CHUYEN PONG VGI VAN TOC 9
1. Pinh nghia:

a9 | Q/v
Pién tich q chuyén dong véi van tdc I dude 0/ /
coi tuong dwong nhu dong dién Idl /j Idl’

2. T trudng gy ra bdi (qg) Idl
93 >M B, = Moty GIXT

4 r’
3. Luc Lorentz:

9.9 —>B—F =q9xB
F, =q9.B.sin(q9, B) =
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