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1. TUr trudng tao bai dién tich chuyén dong (Dién tich chuyén déng
tao ra tu truong)
Mot dién tich q di chuyén vai van toc v
tao ra xung quanh mat tir truong B:

Plane of P
Fand &

Elqlvzimb b= (P

B= 4m 1
\ 0B=0
. v X 7 Mgty
Vecto: B=ﬁ¥ ,r=£ \ 0 \
4mor B=0® \ “
o= 47 X 107 (T.m/A) ,‘ | ln
Don vi B: T (Tesla) ln' W

B

Dinh nghia vecto H: H= m (A/m) "
1T=1N/AM @\

1 G (Gauss)= 10 T thuing ding do dia tir
Tir trieimg bdc 10T xdy ra trong nguyén ti.

Tir trieimg déu Iém nhét da tao ra trong phong thi nghiém ~45T.
Trén mit sao neutron wéc tinh la 10°T. i

——— ]
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2, Tir trudng tao bai dong dién - Thidu
Dong dién thing
Phén tir Idl = Idy sinh ra tir truong dB c6 a 1
phuong vudng goc Idl va r, co chiéu xéc l
dinh boi quy tic ban tay phai:
o Idy. sind . X
———— ,sinp=-
4 r? ¢ r
_ Mo Ixdy
T4m 13

dB =
=dB

17 xd
X
:B:de:“_" 73'3
41-[y x2+y»)2
1

Tir truong tai 1 diém trén truc x:

LY B A R A ¢ R

T 4mx l\/xz T y2Jy=y, B 4nx<\/xz Ty XAyl
_ Mol a

TVt o

I
) = r—:n((cosd)l — cosdy)

Khiy,=-avay,=+a, B

;]
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Hién twong tir di dugc phat hién nhiéu thé ky truge CN. Tir truong tu nhién
(dia tr, quang sat tir hda - nam cham,...), nhan tao (trong cac thiét bi dién tir nhu
moto dién, ti vi, 10 vi séng, 10 tir, loa, 6 dia may tinh, bang tur, thé t,...)

Ban chét cua twong tAc tir 12 luc tAc dung Ién cac dién tich chuyén dong, khac
v6i ban chat cua tuong tac dién.

Kim la ban dinh hudng theo tir truong.

-
=

A

- Di¢n tich chuyén djng hay dong dién tgo ra tir truomg.
- Tir trudmg tdc dung lye 1én dién tich chuyén dong hay dong dién.
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2. T trudng tao bai dong dién (Dong dién tao ra tu truong)

Nguyén Iy chdng chit tir truong: g

B=)E
Phén tir dién tich dong dién dai dI, tiét
dién A, mat d¢ hat dién tich n.q:

dQ=n.q.Adl
Q=na IqlAdL o an=0e—
qp = Yonlaladlva.sing oy o 14,:
41 r?
o IdIsingy = poldix? " o
dB_4n o dB_41‘[ r? l o
(Pinh ludt Biot — Savart) 4B :
B=|dB Tutruongdodong di¢n Ltgora bang tong r. P
i vecto tir trieong cua moi phan tir dong dién. :

N
B= Z ﬁi Tir truong do N dong dién tao ra bang tong
= vecto tir truong cia cdc dong dién.
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2. TU trudng tao bgi dong dién - Thi du
Dong dién thang (tinh theo géc gidi han) af

Tinh theo goc gi6i han ¢, va ¢, :
x

X
—=sing >r =—
T ¢ sin

X
y = —x.cotgp = dy = mdcp ,
Thay vao (*) -

_ ol sing X _ Bl ! .

T4amy x Zsinz¢d¢ - 41_[Xsm¢d¢ N‘bl

(sm ¢) ~a
b2 I
it
B= f dB = 4—:[)((cos¢1 — cosdy)
P=¢1 ol

Khi ¢;—> 0 va ¢, 7 (day rat dai so véix): B = z_frx

Chiéu ciia B theo quy tic ban tay phai.

https://fb.com/tailieudientucntt


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

18/05/2015

DIEN TU TU TRUONG

PIEN TU TU TRUONG

2. Tir trudng tao bai dong dién - Thi du
Dong dién tron — Tinh B tai diém P trén truc

Phan tir Idl sinh ra tai P tir truong dB: 1
Ho L.dl

ViIdILF = dB =2

a
cosf = —
r

pola.dl
dBy = dB.cosb = P

JE
Bx=j;de=%fdl

Tir trudng tai mét diém trén truc cua vong dién tron: B = By =

1
Tir truong tai tim O cia vong dién tron: B = l;—l’a

Hola*
2(x2 + a2) 72

Chiéu ciia B theo quy tic ban tay phai.
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2. Tir trudng tao bai dong dién - Thi du
Dong dién cung tron — Tinh B tai tdm C
Phén tir 1.ds sinh ra tai tam C tir truong dB:

_ o Lds
VildSLT =dB= R
ds = Rd¢ 5/,/ "‘;‘.

cel|0
dB 4—1‘[Rd¢ i“\

=de_4nRJ’d¢

Tir truong tai tim C vudng goc mat phang chira dong dién cung tron, chiéu
xac dinh boi quy tac ban tay phai (huong ra):
_ Holp
4mR
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3. Pinh luat Gauss déi véi tir truedng - Pu'dng sirc tir

Dudng sire tir 13 duong cong ve ra trong khong gian sao cho tiép tuyén tai
mdi diém tring vai vecto tir truong tai diém do. Chidu cua duong stc theo
chiéu ctia tir truong (chiéu ciia kim la ban).

Puong sire tir 1a dwong cong kin, khac duong sic dién 1a duong cong ho.

Mat do dudng st tir ti 18 voi do 1on cua tir truong tai mdi diém.

3. Pinh luat Gauss ddi vai tir trudng - Tur thong
Tir théng qua mat vi cip dA:

ddg =B - dA = B,dA = BdA.cosp , = (B,dA)
Tur thong qua matA: &g = J’ﬁ -dA
A

Don vi: Wb = T.m?

Tir théng qua nhiéu mat: oy = Z g,
i=1

Tir thong qua mit kin bt ky luén bing 0
(Pinh ludt Gauss doi voi tir truong):

¢B=j;§-dX=o

Duong siee tir la duwong cong kin = Tong duong sirc
divao bang tong dwong sirc di ra khoi mat kin.
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Théng lugng tir trudng — Thi du
Vong chit nhita x b djt gan dong dién thing I nhu hinh v&. Tinh tir thong qua
mat chir nhat.

Hol x % x

Tur trudng do dong dién thing sinh ra: B(r) = o .
i

(B Il dA)

Tir thong qua mét chir nhat vi cip (mau nau):
—F.dR=B.dA= _ Bl
ddp =B-dA =B.dA =B(b.dr) = Zm'b' dr

Tir thong qua mét chir nhat (a x b) :

b d b
- = Mo r W c+a
bp=|B-dA="22 = =22

B J. 2m r 2m nr|c

A
=!~lu_1bl cta Pulbl (1+a)

= dp

21'[n c 2n
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4. Pinh luat Ampere vé dong dién toan phan

Luu sb cia tr tru’ung doc theo Amperian /
dudmg cong kin bat ky C bing tong  loop \/"
dai so cuong do dong dién qua mat

. -
gi6i han boi dudng C nhan véi . ®i ~ b
| ®iy
Lg = f B-dl=ypq I N /Dlre(lmn of
7 e integration
Chiéu dwong cua mat gici han xdc dinh iy
boi chieu dwong duong cong C theo qui P
tac ban tay phai. | ‘ Direction of
/ | integration
Thi du: Puong cong kin Ampere chi bao quanh
dong i, va i, , vadong i, theo chiéu duong ciia |
mat gi6i han: \,
Lg =§B-dl=uo(il—iz)
C
— 5]
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5. Ung dung dinh luat Ampere vé dong dién toan phan

5. Ung dung dinh luat Ampere vé dong dién toan phan
Tir trudng sinh béi tru dan dién dai

Amperian loops T trudng sinh bdi cudn day hinh xuyén (toroidal solenoid)
Tru din dai, tiét dién ban kinh R mang — \ ~.-="===
dong dién khong ddi 1. Xac dinh tir truong
céach truc dong dién mot khoang r.

Cudn day hinh xuyén gom N vong, ¢6 dong dién I chay qua.
Xét dudng tron C ban kinh r (a<r<b). Vecto B tiép xtc véi C (B//dl) va ¢ do
16m khong d6i trén C. Luu so tir truong doc theo duong cong C:

HoNI

j;idT:Bff;dl:B(an):uoNI = p=ho
¢ ¢ 2mr

Xét duong tron Ampere C ban kinh r
(duwong xanh diong). Vecto B tiép xdc voi
C (B//dl) va c6 do 16n khong doi trén C.
Luu s tir truong doc theo duong cong C:

?(E.dT=Bj£d1=B(2m)=p,,lc
C C

e

— pol 1

<R, B(27r)=pol.lR? = B = e
Hol
>R, B2nrr)=p = B=—
(271)= ol 7

Xét duong tron C” — Tir truong bén ngoai cudn day ~ 0
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5. Ung dung dinh luat Ampere vé dong dién toan phan
TU tru'dng sinh bai cudn day solenoid

6. Tac dung cua tir trudng (tir luc) 1én dién tich chuyén déng

Dién tich diém q dang chuyén dong voi van toc v hop véi vecto B mot goc ¢ s&
Cudn day Solenoid gém N vong, dai L c6 chiu tac dung mét lye tir F theo phuong L mat phfmg chua vecto v va B.

dong dién I chay qua. Chiéu cua lyc F xac dinh theo qui tic ban tay phai va c6 do Ion:

Sb vong day trén mot don vi chiéu dai:
N

Polon tir lyc:  F = |q|v,B = [q|vB.sind The magnetic force is .
No = N perpendicular to both ¥ and B.
Xét duong cong Ampere hinh chir nhat 1234 Biéu diénvecto:  F=qvxB 7
B
fﬁ .di=B f dl = Bl = ygnol.1 - !----,----:. Donvi SI: B: T (Tesla) ; q: C ; v: m/s ; F: N
c 3 i 1 i
= B = ponyl ,
B B
@
I REXERXRRRRREE _ - g
————" 7] - 20]
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7. Chuyén ddng cua dién tich trong tir trudng

Pién tich chuyén dong theo phuong L B
Tur lyc F trén q huéng tam va c6 do 1on khong doi:

FlqlvB=mY
=lalvB=m+
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7. Chuyén dong cua dién tich trong tir trudng
Pién tich chuyén déng theo phuong hgp véi B mot géc o # m/2

Phan tich v theo phuong L va || véi Y
vecto B:
T=7,+7

Hinh chiéu chuyén dong ciia q trén mat
phang yz L B (luc F=qv | B) la chuyén

mv
Bén kinh quy dao tron: R = TaB dong tron ban kinh R:
_mv; mv.sina
e Vv laB_lalB “lalB T lalB
Vin toc goc: m—R—VmV— m ) . z
Hinh chiéu chuyén dong trén truc X/ B
©  |qiB (v6i F=0) la chuyén dong thang déu véi
Tén s6 cyclotron:  f = s Zm Hz=s? van tbc: V=V = V.COSaL

CuuDuongThanCong.com

Quy dao cta q 1a helix. Lyc tir khong sinh cong (Vi F L V), do d6 toc do va dong
nang cua hat khong doi trong tir truong déu B.

]
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7. Chuyén déng cua dién tich trong tir trudng: Ung dung
Chai tir (magnetic bottle): tao ra ving tir truong manh dé nhét cac khi ion
hoa nang lugng cao (plasma), nhiét do co thé 1én den hang triéu d ma cac vat
liéu lam binh chira déu hoa hoi.

Hai cugn day di¢n (coil mau vang) tao tir truong dang chai. Tir luc hai ddu
huwdng vao vung tam. Dicn tich chuyén dong xoan oc qua lai hai dau chai .

|
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7. Chuyén déng cuia dién tich trong tir trudng: Ung dung
Phé ké khéi lwgng (Mass Spectrometers)
Hat (ion) khdi lugng m, dién tich g di qua khe Sy

cua thiét bi lya chon tdc do s& ¢6 toe do v=E/B rdi
di vao tr truong B theo phuong vudng géc.

Quy dao cua hat s€ 1a cung tron ban kinh R:
R mv Velocity selector
=— selects

|q|B" with speed v.
Biét q, v, B’ va do R (bang kinh dnh) s& suy
ra khoi lugng m:

= R—— |q | B’ Particle

v detector

Nho phuong phéap nay, nguoi ta da do khdi .

Iugng céc ion va kham pha mot s6 dong vi M. .

clia cac nguyén to.

L& .':

@@2%
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7. Chuyén dong cua dién tich trong tir trudng - Ung dung

Thiét bi Iya chon tdc dé hat dién tich u—"-suums
q
Cac hat dién tich q phat ra tir ngudn cathod nhlet hoac
tir vt ligu phong xa di chuyén khong ciing toe do v. x| x *
Nhimg hat chiu lye dién va lye tir can bing nhau s& |\ 1 | &
chuyén dong thang va di qua thict bi lya chon toc do: I d; y
E,
i
Fe=F,=qE=qB=Vv=EB I,: %
T
1
Diéu chinh dién truong E va tir truong B dé cho hateo | 1<+ -
toc d¢ v thich hop di qua. 1! -
|
T
1

(Velocity selector)
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8. Tac dung cua tir trudng (tir lu'c) 1én dong dién

Luc tir tac dung lén dién tich q dang chuyén dong 2 ,t
voi van toc vy trong dong di¢n dat trong tir truong B: Y7
l?q =qvxB » 3 T

Luc tir léc‘dl,mg 1én tét ca N dién tich qmatdon -
dich chuyén trong doan dong dién dai 1, tiét dién A:

F= Nﬁq = qnAl(Vg x E’) = qnAvg.1x B
= F=1ixB T
= Tur lyc trén mot ph?m tr dong dién Idl:
dF = 1di x B = 1d§ x B _—
= Tur lyc tac dung 1én dong dién I dit trong tir dF O== Pl
truong B: »
F= dF = 1di x B
dong dién dong dién

TU TRUONG
8. Tac dung cua tir trudng (tir luc) 1én dong dién: Thi du
Tir luc tac dung Ién dong dién nira vong tron kin

Tir lyc téc dung lén doan dong dién thing 2R:
F, = I2R.i x B.j = 2IRB(i X j) = 2IRB.k

Xét cung tron. Phan tir ds: ds = Rd6

Tur lyc trén phan tir ds cta cung tron:
dF, = IRd6.B.sin6 = IRBsin6.d6

Tir luc trén nira vong tron:

x

F, = f dF, = IRBf sin6.de = 2IRB = F,

Téng tir lyc trén dong dién nira vong tron kin: Fl s Fz > F= ﬁl + Fz =0
Biéu dién vecto:
dF, = 1d$ x B = IRd6(—sin 1 + cos 0 j) X Bf = —IRBsin6.d6k
n n
F,= f dF, = —IRBEI sin@.de = —2IRBk = —
0 0

= wws2

CuuDuongThanCong.com
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9. Tac dung cta tir trudng Ién mach dién kin
Xét khung day chi nhit (hinh v&). ? ,
Luc F trén canh a: F=laB !
Luc tong hop trén mach kin trong tir \
mmng déu bing 0 nhung momen =
ngau luc t (torque) néi chung khéac 0.

1= Fb.sing= IBa.bsing=I1BAsin¢ \
Moment ludng cuc tir cia mach kin: \

u=1A aﬁ:IK

— I
=t=pBsing - T=1xB
Cong ctia ngau luc © lam ludng cuc quay mot goc do

dW = —td¢= —uB.sing.dp = -dU X ik
b2 “'T

w= f —pBsing.d¢ = pBcosp, — pBcosdp, = L. Adg = —AU A

b1
Thé ning cua ludng cuc tir:
U =—ji-B = —pBcos¢ = —IABcos = —Idy
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TOM TAT CONG THUC TOM TAT CONG THUC

Amperian

6) Dinh luat Ampere vé dong dién toan phan: Toop

LB:fE.dT:uU L (Tm) e

1) Tir trudng sinh boi dién tich chuyén dong:

Ho qV X 7
4 r?

B=

@, #= ; 1o= 47 X 107 (T.m/A)

tion of
integration

2) Tur truong sinh boi dong dién:

F=qvxB

. | 7) Tir luc trén dién tich chuyén dong:

W 1di X 7
F=quxB

dB T 2

:@:[ﬁ
L

LN 8) Tir lyc trén phan tr dong dién:
3) Tir trudng sinh boi N dong dién: B = Z B; o B X
= dF=1dIxB=1dsx B
4) Tir thong quamitA: &y = f B-dA (Wb=Tm?) 9) Tir lye tac dung Ién dong dign:  F = f dF = f Idi x B
A dong dién dong dién
5) Dinh luat Gauss déi véi tir truong: g = jgﬁ LdA=0
| ———— 0]
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