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4.1 Twong tac tu

~ 4.1.1 Thi nghiém

Nam 1820, nha vat ly
ngwoi Dan Mach Hans
Oersted lam thi nghiém
vé dong dién va phat
hién sw léch cua kim
nam cham & gan day
dan c6 dong dién chay
qua.

Nguwoce lai, khi dwa nam cham
lai gan cudn day c6 dong dién
thi nam cham sé hut hodc day
cudn day tly theo chiéu dong
dién trong cudn day.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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4.1.Twong tac tw — —

Biot-Savart [ap lai TN cua Oersted Ide p
phwong va dwa ra phwong trinh mo ta tr~ B(r) = kj
tredng dwoc tao ra boi mét dong dién

Mat khac, André Ampere cling tién hanh I
cac thi nghiém & nhan thay gita hai dF=1d/ xB
dong dién co su twong tac.

4.1.2. Két luan:

Sw twong tac gitra cac nam cham,
giltra nam cham va dong dién, giilra
dong dién va dong dién thi giong
nhau va dwoc goi la twong tac tur.

André Ampere (1775-1836)

ongThanCong.com https://fb.com/tailieudientucntt
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A A ¥ /
42. Twtrrong — — =

4.2.1 Khai niém twr triro'ng va vecto’ cam wng tw

Pé giai thich sw lan truyén twong tac gitva cac dong dién
ta phai thira nhan ton tai mot moéi trwdng trung gian Moi
gi¢i cho sy twong tac nay. MoOi trwdng do goi la tw
trerong.

T trwdng duoc dac trwng béi mot dai lwong vecto ki
hiéu 1A B (vecto cdm (&rng tw).

s N
N, S
N 4 s s
.. </ \ / !
N S
/ .. \- ‘\;
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4.2.2 Dinh luat Biot-Savart - dB
"~ 4.2.2.1. Vecto phan tir dong dién

Trén day dan lay mét doan chiéu dai - A
rat nhé de va goi |d¢ 1a vecto phan tor <r{
dong dién 1di

4.2.2.2. Pinh luat Biot-Savart

Bang thwc nghiém Biot-Savart dwa §(F):kj Idfgxr
ra phwong trinh mé ta tr trwdng r
dwoc tao ra bdi modt phan t&r dong L
dién gay ra tai diém M ‘ dB = M dExT
Trong d6 Y, = 41m.107 H/m la hang -~ A4z 1’
sO tir tham trong chan khong

va p la do tir thdm méi trwdng Vecto cam (rng tir

(=1 trong khong khi) Pon vi: Tesla (T)

anCong. https://fb.com/tailieudientucntt
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4.2.2.2. Dinh luat Biot-Savart e
/ — .
Vecto cam ng tir dB cua vecto phan tir dong dién Idf

gay ra tai diém M céch Idf mot doan r:

, Po Ion:
"Goc: Al M ALY,
-Phwong: vuong goc voi mp(ldf, r) - Arr2

-Chiéu: Qui tac ban tay phai

\

Cam ng twr do toan bd dong dién | :

L, Id/xr
3
s Ar T

§=jd§=
dd

—_— —_ n —_—
Néu c6 n dong dién thi tai |B=B,+B;+B;+..+B,=> B
M, thi B sé& Ia: =1

ongThanCong.com https://fb.com/tailieudientucntt
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/S/Cam rng W

C6 4B _ Mo ldlsin®  ma r=—h di="99  han dB= Ho! sin&d @
A 2 sing’ sin” @ 4h

6, | (cos @ —cosé | (Sin ¢, +SIN @
A1A2 IdB —
&

DPoi v&i soi day dai vo han:
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4.2.2.3.Cam (rng tircta dong dién thing—

Cac trroong hop dac biét

A A, A Ay
1
| . ol . _ bl B,, =0
AA, = Zl—oh(SIna'l +S|na2) BAlAz :mt_oh(smal_smaz) BAO - Arth sina wa = _l'l'ol A
n 27th

Bai toan don gian
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4.2.2.4.Camirng t

gg = *! ma 4B = 4Bz + dB,7; + dB;
4rr?
= B = fdﬁ:@ fd3x+§ deere:: f dB, =%, dez
(dd) (dd) (dd) (d) (dd)
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4.2.2.4.Cam rng twr cua dong dién tron bankinh R
~ Pé dac trwng cho dong dién tron, nguoi ta dwa ra 1 dai
lwong vat Iy goi la vector momen tr P,

. LI — N La vector don vi phap
inh nghia: m tuyén cua dién tich

= phang gi¢i han b&i dong
_ M=K Py =15 dién tron.
Khi do:

Vector cAdm ng tir B tai 1 diém trén truc ciia dwdng tron
cach tam 1 khoang h la

M

m
Vector cam wng t B tai tam O:
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4.2.2.5. Puong strec cam wng tr
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4.3. DINH LY GAUSS DOI VOI TU TRUVONG
- 4.3.1. Tw thong v

Mat S
dd_=B.dS = B.dS.cosa_/

- Néu o < 900 thi d®,_ >0 ==
- Néu a > 90 thi dd,_ < 0 Matkin S S
- Néu o = 900 thi dd,, = 0

®, = [BdS
S
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¢§d§>0
Sy

Cong thirc Gauss:

gﬁﬁ.d?:jv.ﬁdv:o: = -~ 0B, dB, 0B
S N :

Sw xuat hién cua ti trwdng la do dién tich chuyén déng
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~4.4 Dinh ly dong toan phan
4.4.1. Luu so cua vecto cam ung tir (ki hiéu: L)

Nhw d3 biét lwu so cla vécto tinh dién truong doc
theo dwdng cong kin (C) bang khéng: .
) 5T SIS PEdT =0
C

Nguwore lai lwu s clia vécto cdm (rng tir doc theo
dwong cong kin (C) khac khong:
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4.4.2 Pinh ly dong toan phan
1 Phéat biéu: Lwu sb cia vécto cdm ng tr doc theo mét

dwdng cong kin bat ky bang tdng dai s6 cwong do dong
dién qua dién tich gi¢i han boi dwdng cong nhan cho ,

L=¢Bdl=pp |,
C [

2 Chuwng minh:
A) Tw trwdng cua dong dién dai vo tan

a) Buong cong (C) nam trong mat phang (P)

b) Bwdng cong (C) khdng nam trong mat phang (P)
B) Trworng hop tdng quét
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4.4-2-Dinh ly dong toan phan -

A)Tu truong cua dong dién dai vO tan
a) Puong cong Kin (C) nam trong mat phang (P) va bao quanh
dong dién

I > 0néuBdl > D(df cung huoeng voi E)

§ Bdl = § Bdlcosa |

C

ﬁ{}f ol
= —dB = ugyl
§ Zm"‘ § 21 Ho

(dlcosa. =rdo)

L=¢§B.dl =,
C

(C) bao quanh dong dién

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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4.4-2-Dinh ly dong toan phan -

a) Trwdng hop dwdng cong kin (C) nam trong mat phang
(P) nhwng khong bao quanh dong dién

L = fﬁdh B'dl

EMF FNE

g 0 O{/
:fﬁdhfﬁd?:o
0 : P
L=0 ‘

(C) khong bao quanh |
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4.4-2-Dinh ly dong toan phan -

b) Trudng hop duonge cong (C) khéng nam trong mit phiang (P)

Bdl = Bdl, + Bdl, = Bdl,

L=¢Bdl=Bdl, =,
C C

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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4.4.2 Dinh ly dong toan phan’ -

—

B) Truong hop téng quat:

Voi B= ) B
B B, (C)
1=1
- ] 7.8 - )
1=1 S | |
Cong thirc Stokes: /'
fBdl =[(VxB)dS
C S
= VB =y
ce 4 B R . . . —( A
bat H=— lavecto cwong dd tir trwong: H (—) =
Ho m

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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. . X 1 A =
4£E)!nh ly dong-toan phan —

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

§ Bdl = UgNI == B2mr = ugNI o —
e ..
¢ /N T TR N
NI ’o sl L1l /) N
B=0"" —nyl /A T TN
Tr I Ll / NN
[ [ | =
(o O roo
N : S |
V&i In=—— lasovongday trén \ Vv o '
\ "M /
27y Ve W o
AN G /
| R . \ ‘QC) S P ,/
don vi chiéu dai \ N Pra W
.. R . 3 AR TN A
Ngoai cudn day tw S Ji L~

trwdng bang khéng B

ol jan https://fb.com/tailieudientucntt
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14.4.2 Binh Iy dong toan phan ==

] b) T trudne trone ong day dién rat dai (solenoid)

\

Excterior

Solenoid

R =R, =0
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4.5 DINH LUAT AMPERE —

—

Hai phan ttr dong dién I4dl,
va ldl tvong tac véi nhau 1
lwe dF, co:

-Gbc: tai M
-Phwong: vudng goc véi mp
(1di, A)

-Chiéu sao cho 3 vecto dF, dl
van tao thanh tam dién
thuan

Mo =4m107" (H/m)| Hangsot

-Bo6 1on:
I 1,d¢,sinB,1d/sin6,
4t r’
— ——— B I1dl x (I,dI, % 7
Hay: (A F =1d7xB aF = to 14X Uodlo X7)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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4.5 PINH LUAT AMPERE -
TUONG TAC TU CUA 2 DONG DIEN:

Hal dong dién dai vo han dat //

—

1.1
F=1,B = 207z1d2

Hai dong dién song song cung chiéu thi hat
nhau, con hai dong dién song song nguoQc
chiéu thi day nhau

ongThanCong.com https://fb.com/tailieudientucntt
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4.6. TAC DUNG TU TRUONG LEN MACH KiN

Momen lue tic dung Ién khung ddy dén kin:

S =Si=abn
F—Istm( )
() LB = F=F =[Bb

F=F' =1IBb

Khi d6, mémen luwc la:

M = labBsina = ISBsina

M =1(§ xB)

.’
PLARY
) .
----
\d .

s
e
.®
.®

.
.
.
.
.
*
.
.
.
o*
.
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4.6. TAC DUNG TU TRWONG LEN MACH KiN
~ Céng lam quay khung tr géc o > o + da
dA = -Mda => dA= —p, Bsinada

Suy ra cong lam quay khung tir géc a ve vi tri can bang

0
A= —f PmBsinada = p,, B(1 — cosa)
o

Wi, (a) — Wm([}) — meG — cosa)
= —p,,Bcosa — (—p,,,Bcos0)

—

w. (a) =—p,,.B Nang lwong tir cua khung
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- 4.7CONG CUA LUC TU -

Trong viing khong gian co tir trudong déu g , dat mach dién khéng doi I, trong
d6 thanh MN = |, chuyén dong tinh tién trong mat phang khung day.

Thanh chiu tac dung cua luec tur:

F=IIxB dS
nén dA = Fdx = I(f x B)dx I M_,A/',
= 1 B(dxxI) |
Tir hinh v&, ta thay  (dxxI) = ndS 5 -

B
- ©@®

Suyra  dA = IBidS =1d®,,

dd, 4 sb gia cua tir thdng gui qua
khung khi thanh chuyén dong

N N’

- e = =

CuuDuongThanCong.com https://fb.com/taili Bda)&ntt
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~ 4.7CONG CUALUCTU: -
A, = (1dl x B)d% = IB(d#% x dl) - ds

ma  (dx x dl) = ndS

=>  dAy, = IBNdS =1 Ay,

Vay dA = j dA,. = f [d®,,: = 1d®,,

2
Suy ra Ay = ffdcpm = A, = (P10 — Prp1)
1
D, D, lanurthong gwi qua khung ¢ vitri 1 va 2
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4.8. HAT DIEN CHUYEN DONG TRONG
TU TRUONG - LUC LORENTZ

Mét hat dién tich g chuyén doéng véi van toc v trong tir trvdng thi twong
dwong va&i 1 phan t&r dong dién Idl, sao cho:

qu .l
> > > 2> = >
T lyc: dF =B x IdI Lwc Lorentz: dF =B x qv
FoA — E—
F=qvxB
B B
> F—>. F =|q|B.v.sind
q>0 i <0
|
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Cau 4

Mt solenoid cd chiéu dai / = 80 cm, sd vong
day N = 150, T wruomg trong solenoid la B =
2.8 mT. Cudimg do dong qua solenmd la:

(a) F=2.83 A (by F=5,11 A

(c)F=11,9 A (d) I=8,52 A

B=nl =4 ?-—I
* Suy ra cuong do dong qua solenoid:

Bl 28-107-0,8

I = =
N 4r-107-150

=11,94

+ Ciu tra 1vi ding 14 (c).

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cau 5 -

Hat ¢6 dién tich g chuyén dong véi vin tic v
trong tr truomg B s€ chiu tac dong cua luc
Lorentz F = gv * B. Luc nay co tinh chat nao
sau day:

(a) cung phuong v chuyén dong.
(b) co chiéu sao cho B, gv, F 1ao nén mot tam

dién thudn. Tra 1o cdu 5
(¢) khéng sinh cong. * £ vuong goc van toc, vay F y
, (a) sail.
(d) ca ba tinh chat trén. - F, gv va B (theo ding thir ?
tr trong cong thie) tao
nén mot tam dién thudn, F
vay (b) sai.
+ Lure tir vuong goc vl van
toc nén cong cia né luén T’-

luon bing khong.
» Céu tra i ding 1a (c). B

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Céu 8
Mit khung diy din hinh chir
nhit co dong dién [, di qua
duge dit trong cing mit mit
phiing véi mit dong dién thing,
dar vo han, cudmg d6 /. Lue tr
tac ding 1én khung day la:

{a) Lirc day.

(b) Bing khong.

(c) Lire hat.

(d) Luc song song viri diy din,

CuuDuongThanCong.com

Tra lin cju 8
* Trén hai canh ngang ih
lwe tir trigt téu lan
nhau. dF
» Luc tir 1én dong BC 1T B
la lue day, lue tu lén N '
dong DA lalye hit, | 2l ar ) F e
« To truomg & gin : 4
manh hon, luc hat D 1 C
lom hon e diy. dF
« Cau tra lon dang la (x)B
(c).

https://fb.com/tailieudientucntt
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Ciu 9 /
Mdjt thanh din dién duge dat vudng gdoc vai
madt dong dién lh.fmg,t dai vo han, cuong do /
Khodng cach tir hai diu thanh dén dong dién la
a, b. Cho dong dién [, di qua thanh, lue tir tic
dong 1én thanh la:

Ilh

(a) F = Mo 5 (B)F=0
.ﬂ.‘ {I
i1
(O F =5 —-b—a) (&) F=pus—~ 2 —(b-a)
Traldican9 -2
= Suy ra: T
P ,u,_,ff.[.:it udod, b ) 5

2 x 2r  a
» Trong mdt tir mdi ding

o Iy di
hurgng, tir treomg tang 1én Dl
# lan, do do: | dF

Céin tr 131 dimg 14 (a). | —

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

— - —

/7 T—

Cau 11

Mot dia kim loail ban kinh R dugc dat vudng
cOC VOl mot e tnromge déu B. Cho dong dién
cuong do fchay theo ban kinh caa dia. Momen
lwe tir ddi viéri truc cua dia cd d6 16n bang:

(a) r=IBR" Tra 13 ciu 11

:;::f;ii; * Luc tir |én mot doan di: T T T T TE

(d)z—0 dF = I1dl x B
» dF nim trong dia va vudng J—
goc voi dong dién. Momen
cua dF doi voi truc dia la: | |
dt=rdF = riBdi ~ T
* Ta co dl = dr. Momen toan
phin tic dong l1én dong
dién la:

IBR® e .
T= In"r Lﬂ‘jrdr— 7 Cau tra loi dang la (c).

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cau 12

Phong mot hat electron vao trong mdt (o
trromg deu B. Pé sau do hat van chuyén dong
thang thi van toc ban dau coua hat phar hop vin

B mot goc:

(a) a = 45° Tralo céu 12

(b) o= 120° + Lue tir bing khéng khi hat c¢d vin téc song
(¢)a=90° song vol b truomg, tie la khi van toe hop van
(d) a = 180° tir trurong mot goc bang 0° hay 1807,

+ Chu tra 161 dang 1a (d).

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cau I8
Cho vong kin (C) dinh
hirong va cac dong dién
nhu hinh v& Luru s6 cua
cuémg dé tir truong H do |
cac dong dién do gavy |
nén doc theo (C) la:

(a)r=1,-1 -1,
(byI'=1,+2I, -1,
() =1,-21,—1,+1,
() r=1,-21-1,

CuuDuongThanCong.com

(<

Tra loicdu 18 - 2
* DPinh ludt Ampeéere cho cam ing tr B:
pB-ds=ul,
i)
* Pinh luat Ampere cho cudmg do wr trudmg H:
pA-ds=1,

o)

F=pH ds=1-2I,~1,
1)

+ CAu trd 16d dang la (d).

https://fb.com/tailieudientucntt
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Cau 30

Hai dong dién phiing, mét hinh
chir nhat, mit hinh vudng co
cung dién tich, cung cuimg do
dong dién, duge dit rong mat
tr truedmg déu. Momen lue tr
tac dong lén hai vong day la
M, va M. S0 sanh d6 lom cua
ching ta co:

(a) M, <M,
(b) M; =M,
(c) M, > M,
(d) két qua khic.

CuuDuongThanCong.com

’
!
Tra livi ciu 30
Momen lgc tir tac dong lén vong P
day la: M = p, Bsinf. B L
#la goc gitra p,, va B.
p, = NIS.

M = NISBsint).

Hai dong dién co cung cuong dé /,
dién tich 5, s0 vong N va goc # (vi
cing nam trong mot mat phang),
do do chiu tac dong cia momen
lirc tir bing nhau.

Cau tra loi diang 1a (b).

https://fb.com/tailieudientucntt
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Céu 31

Mot cudn diy gém 200 vong o6
dang khung hinh chir nhat dai 3
cm, ring 2 cm duge dit trong
mit tr tnemng deu 5 = 0,1 T.
Cuimg dd dong qua cudgn day la
I= 10" A. The ning cua cudn
diy khi khung chit nhit song
SOnE Vo L rrom g bing:

@) U=0
(b) U=1,2.10"]
() U=06.107]
(d)yU=1,2.10%]

CuuDuongThanCong.com

e B

Tra loncau 31

» Thé ning cua cudn day:

U ==p Bsint==NISBcost

6=00°=U, =0

» Ciu trd 161 ding 14 (a).

https://fb.com/tailieudientucntt
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The [Emdl
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