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|. Tuong tac tu cua dong dién, dinh luat Ampe

[.1. Thi nghiém vé tuong tac tu
Tuong tac tu I
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Tuong tac tuir cua dong dién
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[.2. Pmh luit Ampe r = OM
dl,rvan theo thu ftunay | N
6

- . ' A A /
hop thanh tam dign thuan /)

DL Ampe trong chan khong: 15 1d]

[dl tac dung lén I,d], luc dF, co: B
Phuong vuéng géc véi mat phang chia i, dl,

~C6 chiéu sao cho dl,.n va dF, theo thi tu nay tao
thanh tam dién thuan

~ C6do1én bing dF. — k [,dl,sinb,Idlsmn 6
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“Biéu thuec: dF, = Ho [,dl, % (31‘311 XT)
4

—_— T[ o 1‘_.. ¥
‘ Idl xr ‘= Idl.rsin© ‘ Ir::dlﬂ X1 = I{Jdlﬂ-5m ec}
4F — Mokt ID::'TD x (Id1 x T)

Troneg mo1 truonge:
o g 4:,.['. -

1 - Hang s6 tir mo1 hay do tir tham ty doi cua
moi truong noéi 1én kha nang dan tur p ~1; 1
rat 1on

Dinh luat Ampe la dinh luat co ban trong tuong
tac tu (fuong ung DP/L Culong trong tuong tac
dién)

Pung vo1 tuong tac gitta cac dong dién htru han
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-\ 2.Véc to cam ung tur va véc to cuong do tu

truong
2.1. Khadi niém vé tir truong:
» Tuong tac gitra cac dong thuc hién nhu thé nao?
» C0 2 thuyét: Thuyét tuong tac xa, va Thuyét
fuong tac gan
Thuvét tuong tac xa: Khong thong qua moi truong
nao, tuc thoi v, =», Dong dién khong gay bién doi
moi truong => Trai voi tién dé Anhxtanh
Thuyét tuong tac gan: Dong dién lam mo1 truong
xung quanh bién doi, gay ra mot tir truong lan
truyén voi v=c, Tl truong gay tir luc 1én dong dién
khac v, =c: Dung
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2.2. Véc to cam ung tu

Truong tinh dién, luc tuong tac tinh dién
_ 1 a.T - F 1
F— -9

_ —=FE =—=
4:!15{,-5 r

q.r
Qo 4me,e 1
Luc tuong tac tir cua 2 dong dién

4 = Mot Todly x (11 xT)
1l i 3 dB:»
Id g Y ra tu tl'l_r&ﬂ"l‘j f,-’ \é}s i ___:l
. N
vOl1 Véc to fiﬂ_l lI‘llg f) [l |
- ) |
tlr dB L .LI-I:I.LI- Idl < I

A ro
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Dinh Iy Bio-xava-Laplatz:

. dB
dBdo Idl gayrataiMcach T 1a [/ B
- . . y ’ / é} _______1_____1-' /
mot véc to co: [ M
~ Géc tai M p /

~ PhuongdB | Pchuia Idl va T
" Chiéu sao cho 3 véc to dl, r va dB theo thu
tu do hop thanh tam dién thuan

Qui tac van ren phai: Chiéu van cua tir truong,
Chiéu tién cua dong dién

tott Idlsin©

~ Gia tri dB = = dF =I,dl, xdB

AT r-
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2.3. Nguyén Iy chong chat tur truong

Véc to cam ung trt B do moét dong dién bat ky
gay ra tar M bang tong cac véc to cam ung tu dB
do tat ca cac phan ta nho cua dong dién gay ra:

Trong cac

& Xac din
1 Tinh tic!

B=|dB
ca dong dién

bai todan cu thé:
1 phuong, chiéu bang hinh vé.

1 phan xac dinh gia tri1 cua B.

Véc to cam ung tir do nhiéu dong d'é 1 g4y ra

B=B,+B, +...+ ZB
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2.4. Véc to cuong do tu truong

Véc to cam ung tu chta it nén mat dé dudng stic
thay dé1 => Véc to cuong do tur truong khong
phu thuoc vao mo1 truong: . B
H=_—"
LLI'E:] Ll

I

2.5. Ung dung:
a, Cam ung tir cua mot dong dién thang
B .9,

— ) g = Mo j.lI. ‘- dl 512119
R E AT T
ez 1 RdO R
’d1l1 f#l — = COt gE‘ — {?]l — . I = ——
6, R sin” 0 sin 0
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8, .
B Lol | ‘-de smB  poul (— cos 6) |§:
i = R 4nR :
ol |
B= Hol (cosB, —cos0,)
4nR -
Dong dién thang dai v6 han:0,=0, 6,=m
B= “'3“1., H = : ~ I=1A, 2nR=Im H:E
2R 2R Im

A/m la cuong do tu truong sinh ra trong chan
khoéng boi mot dong dién chay qua mét day dan
thang dai vo han, thiét dién tron tai cic diém
trén vong tron déong truc véi day ¢6 chu vi la Im
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b, Dong dién tron

dB = 2dB, cosf
cosp _R aB, = Mot Idlsin ©
I At 2
! T
r=(R*+h?*)2 sm0= sinE =1
dB Hﬂl‘l’ Idl E HD“PIII
23/2
2n (R*+h%) 2m(R* +h*)*?
R

= Mo [di= HoHITR S=Si
2T[(RE 4 11)3!2 ZE(RE _I_h2)3f2 j
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TRHCM

c, Hat dién chuyén dong

do phan ta dong dién
gp - Mot 1dlxr g, n,dV =n,S_dl
4m I’ ~ ~
ﬁq _ dB _ uﬂpif,.;[dl X 1‘3 odi
dn 41 n,S,dlr a =V
I:jsn:n{] |q ﬁgn
Ut qVXT

B
q ATt 1_3
BL] e q:”'[} Bq {ZIV I
v
1

| theo tht tu d6 hop thanh
tam dién thuan
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3. Tu thong, DL Oxtrogratxki-Gauox

N 3.1. buong cam ung tir / duong

\ stc cua tu truong
|2 dudng cong vach ra trong tir trudng ma tiép
tuyén tai moi diém cuia né trung véi phuong cua
véc to cuong do tur truong tai diém do, chiéu
cua duong cam ung tur la chiéu cua véc to cuong
do tu truong dn_=B.dS,
S6 duong stic di vuong géc qua mot don vi
dién tich = d6 loncua véc to cam ung tu
Tap hop dudng stic cua tir truong= tir pho
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. Dbuong stic cua tur truong 1a | [+
cac duong khép kin

RREEEReNY—
BN NN NN | -
— —— ]
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BKM‘. ..............................................................
3.2. Tu thong j,,fﬁ"fﬁ;“ "“‘E
gli qua dién tich dS la dai luong —7 <5/ J B
d®,_ = BdS B “"“'"‘”\_ ds,
B Véc ter cam ung ti, dS =dS.n

d® , = BdScosa =B, dS = BdS,
Tur tht‘?mg gifiquadiéntichS @ = j BdS
T trudong déu gui vudng géc qua dién tich S
= [BdS=B[dS =BS

S S
Ow _ IWb = =1Wb/m” =1T(Tesla)
S 1m?

Tesla 1a cam tng tir cia mot tir thong déu 1vebe
xuyén vudng géc qua dién tich phang 1m?2

B =
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3.3. Tinh chat xoay cua tir truong: Cac duong
stic cua tu truong la cac duong cong khép kin

3.3. DL OKT]‘ﬁgl'ﬂtEki—Gﬂll(}I{

n B L ; f
_.;LJ/ “\: §>BdS o Dang tich phan
\x /S

7 / Tu théong toan phan gui
qua mat kin bat ky thi

bang khong

N

f:zﬁdﬁ — J'divﬁdv 0 divB =0
S \Y

Dang vi phan



Tu trudng khong doi TS.Ly Anh TG
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4. Luu s6 cua véc to cuong do tur truong, Pinh
luat Ampe vé dong dién toan phan:
" Luu s6 cua véc to cuong
P/ do tu truong doc theo
duong cong kin (C) la dai
luong vé tri s6 bang tich
phéan Hdl doc theo
. Dinh luat Ampe  duong cong dé:

vé dong dién toan
) ' Hdl = § Hdl cos(Hd1
phan: 11— L §} i{j (Hdb)

H_PZTTI - I I
dl cos(f1d1) = rda f 1:f2— ”‘-:gc‘i‘“
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C T truong khdng doi TS.Ly Anh TG
BK
§y do =21 i; Hdl =

C

 C khong bao quanh dong dién:
j;;du—jda+jaa | 1
la2 2bl / 4@/
=A@+ (—Ap) =0

3‘3F1dT:0
C
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TRHCM - - - - - - — — —

Téng quat Elngl = Z L

c i

Luu s6 cua véc to cuong do tir truong doc theo
dudng cong kin bat ky (1 vong) bang tong dai s
cac dong dién xuyén qua dién tich giéi han boi
duong cong do.

Chiéu duong cua dong dién theo qui tac van ren
phai: Chiéu van - chiéu 14y tich phan, chiéu tién-

chiéu dong dién. b

& O

{;ﬁdl

L



Tu trudng khong doi TS.Ly Anh TG

4.3. Ung dung Tinh cuong do tir trudng
4.3.1. Tinh cudng doé tir trudng tai mot diém bén
trong cudn day hinh xuyén: n vong day

{:ﬁfﬂ —nl H3€d1 — nl
C C

H.2mR=nl
H _ nl B
2nR 2R
4.3.2. Tinh cudong do tir truong trong 6ng day
NI  nl

f— f— f— HIDI

2nR L
N s6 vong day trén 2nR

B=poun,I L>20d

~ Hounl
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Ung dung: tao tu truong




T truong khdng doi TS.Ly Anh TU




G Tu trudng khong doi TS.Ly Anh TG

4.4. Mach tu o wounl
L
= nl I
(0)||| @, -ps-tottlg_ 1
— / 4
, MoMS
R,=—— tutro &
HD”‘S (I) m — it
e,=nl sudt tr dong R

Tir tr&6 mac néi ti€p va song song ciing duoc tinh
twong tu nhu doéi véi dién tro
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5. Tac dung cua tur truong 1én dong dién
5.1. Tac dung cua tur truong 1én phan tu dong
dién, luc Ampe d1.B.dF

. Idl
T T AT S ‘ theo thu tu do ho
dF =1,dl, xdB B T + e P
B o ~dE thanh tam dién
dF =1d1 x B thuan.
Qui tac ban tay trai Gia tri luc bang:

dF =Idl.B.smn «
dF o - g6c gitra véc to
dl va véc to cam ung

[di tu B
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5.2. Tac dung tuong ho gitra hai dong dién
thang song song dair vo han

: [ L
B1 _ okl LL;»;: tac dung lén - F,
2nd  doan day dai | 'E%I'E
[II | hof
F__::[EI}{BI FJZMDMI 2

27d

d=1m, I,=1,=1A => F=2.10"N/m

Pinh nghra Ampe: Ampe la cuong doé dong
khong doi chay qua 2 day thang song song dai
vO han trong chan khéng cach nhau Im gay ra
luce tac dung trén moi m day la 2.10'N
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5.3. Tac dung cua tur truong déu [én mot mach
dién Kkin

AlED
» Tu luc tac dung lén AD va BC ] I/ -
. - A : ha
ssong A va nguoc chiéu nhau A T
o Tu luc tac dung 1én AB a ?
", A, - o - T I:'I : 11
va CD vuong géc voi day  F, O
va tao thanh ngau luc B~ D! .F o
F, =l.a.B d o
P_ cung phuong va chie¢u vo1 véc o

to phap tuyén cua ABCD va tu
truong do khung gay ra
Moémen cua ngau luc p=F,.d
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-3 l=F,.d=l.aBb.simmo=ISBsma. . .
— Pm.BﬁlHUL L= Pm x B
« Nang luong tuong tac gitta mach dién va tu
truong:

Khi khung quay di goéc da, ngau luc thuc hién
cong: dA= -do=-P_ .B.sma da
Dau - do goc giam -> giam nang luong
Ngau luc tir, sinh cong dua géc a vé 0:
A= j (—P_Bsma)do =P_B(l —cosa)
Cong nay bang “do giam nang luong cua

khung trong tu truong:
W ()-W_(0)=P_.B.(1-cosa)
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Co mé viét thanh:
W_(a)-W_(0) =-P_.B cosa-(-P,.B cos0)
W_ (o) = Pm.B COSCL

m

W_(a)=-P_B

5.4. Cong cua tu luc qB _B 1*

Tu luc tac dung 1én AB: 1 ®B _F”
F=L1.B + L. |

dA=F.ds=11Bds=IBdS=Id® A A

dA=IdD
Cﬂng cua tu luc lam mach tir 1->2 — ¥ m

A — IIdtIJ _ (D bang tich I vé1 do bién

—@D 1)
thién tu thong qua mach

m2
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6. Chuyén dong cua hat dién trong tir truong

0.1. Luc Lorentz ‘B
dF =1d1 x B Id] = qv v
Luc Lorentz: F, =qvxB _
Fy

PO 1on luc:

F=qv.B.sina

0L - gOC glua vec to T

AL LA s FL V
van toc v va vec to

cam ung tu B
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6.2. Chuyén dong cua hat dién trong tu truong

Luc Lorentz: F, =qv xB

B(0.0.B) v
F, =m—=qBv,
- o dt
V(v .V, .,V,) dv
o Fr, = m—— = —qBv_
r =r(x,v,z) dt ]
dv "
- - - F,=m Yz
I S dt
vxB=Wv_v v, y
0 0B ~
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qB : C
m dt y
dv, N
A — @V \i"“ [ / y
vy

i
i
¥

V.=V SIN(O+Q) vy = VSINQ, X =-V, oSO/
V=V COS(OHHQ) Vo =VaCOSQ, Yu= VsI@/o

\Y Voo
X = —2cos(®t + @) :»,:2+y2 =(—U *=R*?
@ vy O 2
y = 0 —sin(ot + ) 0= 1 =—
O R @

Qui dao tron vuong goc vér B
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