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Chuong IV
TUTRUONG KHONG POI



[. Dong dién khong doi

1. Ban chdt dong dién: dong cac hat dién
chuyén dong c¢6 hudng, chiéu cua hat

duong E
0 s A A
e Tte ot
|

Trong kim Trong dung  Trong chat
loai dich di¢n phan khi



2. Nhitng dai luong ddc trung:
e Cuong do dong dlen— dién luong qua S/s

| = ‘3‘3 _jdq_jldt_lt 1C=1A.1s

e Véc to mat do dong dién

tai diém M c6 g6c tai M. m
chiéu chuyén dong hat ds

duong, gi4 tri L
At dl = JdS_ = JdS
J=—+— A/m? S
ds = [dl = JdS

n



ong dong dién: ny, lel, v, dS,
SO hat dlen di qua dS trong

&@‘\] mot don v1 thot gian:

dn =n,(vdS,)
dl =|e|dn =|e|n,(VdS,)
J=dlI/dS, =n,|e|V
J=n,ev
Dong nhiéu loai hat: ] = Z n,e:V.




3. Dinh ludt Ohm doi voi mot doan mach
dién tro thudn
_ [=(V, -V,)/R
O :E O D6 dan cua doan mach:
' vV, g=l/R
o Dlen tro va dién tro suat: R= (V, -V,

R=pl/S, Q—V/A
e Dang vi phan dinh V+dV

STV (V+dV) R=-dV/R <%1 EO B
R=pdl/dS




dil 1, dV
- =20 )
ds. p dl

Tai mot diém bat ki ¢6
dong dién chay qua:

J

 Suat dién dong
Nguon dién: Duy
tri cuc duong, am

=>[uc la day dién tich trong ngudn: Tuong
tac phan tu, cam tng dién tur, luc dién tir =>
Truong la



e Suat dién dong cuia nguodn dién:
la dai luong co gid tri bang cong cua luc
dién truong dich chuyén dién tich +1 mot
vong quanh mach kin cua nguon do.

c=Alg A:§q(ﬁ+r§*)d§
. C
E Véc to cuong do truong tinh dién

E” Véc to cudng do dién trudng la
C=Alq=§EdS+$EdS  fEds=0
C C C



Suat dién dong cua nguodn dién: la dai
luong co gid tri bang cong cua luc dién
truong la dich chuyén dién tich +1 mot
vong quanh mach kin cua nguon do.

Suat dién dong cua ngudon (= § E"ds
dién =Luu s6 cua truong la C
Trong pin tai bé mat dién II
cuc c6 hiéu thé nhay vot: [ &= &
SDD trong pin=tong céc Vi :
hiéu dién thé nhay vot AV LAV




1. Tuong tac tur cua dong dién, dinh luat Ampe
1.1. Thi nghiém vé tuong tac tu

Tuong tac tr =
- [ B
Tuong tac tu cua dong dién

% /\\
! >H




1.2. Pinh luat Ampe T =OM

dl,rvan theo tha tu nay
hop thanh tam dién thuan ' VAL
DLAmpe trong chan khong:p !

\
\
1
\

IdI tdc dung lén 1,d], luc dF, c6
~ Phuong vuong géc véi mat phang chira i, dl,
~C6 chiéu sao cho dl,,n va dF, theo thit tu nay tao
thanh tam dién thuan _ _
|,dl,sin6,1dlsin 6

Co6 do 16n bang dF, = k. >
W, =4m.10”7 H/m - Hang so ti

k=Ho
Am



_ Mo | dl x (1d1 x F)

T A -3

1dT x T |= IdLrsing  [1edl, » i = 1,dl,.in 0,

Jgf = Mok 1,d1, x (1d] x F)
41 3

u - Hang soO tir moi hay do tir tham ty doi cua

moi truong ndi 1én kha nang dan tr i =1; Up.

rat 16n

Dinh luat Ampe la dinh luat co ban trong tuong

tac tu (tfuong ung D/L Culong trong tuong tac

dién)

Pung vai1 tuong tac gitta cac dong dién hiru han

Biéu thiic: dF

Trong mo1 truong:



2.Véc to cam ung tir va véc to cuong do tur

truong

2.1. Khai niém V€ tur truong:

e Tuong tac giita cac dong thuc hién nhu thé nao?

e C6 2 thuyét: Thuyét tuong tac xa, va Thuyét

tuong tic gan

Thuyét twong tac xa: Khong thong qua moi trudong

nao, tic thoi v, =co, Dong dién khong gay bién doi

moi truong => Trai vdi tién dé Anhxtanh

Thuyét tuong tac gan: Dong dién 1am moi truong

xung quanh bién doi, gay ra mot tir trudng lan

truyén véi v=c, Tl truong gay tur luc 1én dong dién

khac v, =c; Dung




2.2. Véc to cam ung tur
Truong tinh dién, luc tuong tac tinh dién
s__ 1 aqo :»E:ﬁ: 1 _Q-j
dnese o3 Jo 4mepe I
Luc tuong tic tir cua 2 dong dién
- pgu ldly x (1d1 < T)

dF = e
~ A1t r déT
ldl giy ra tur truong g\g/?j
/. / 9 / /) M
VOl vec to cam ung a7
tr Ty
4R = HoHt Idl x T

41 rs



Dinh 1y Bi6-xava-Laplatz:

dB do IdI gay ra tai M cich I
mot véc to cO: /
- GoctaiM

- PhuongdB | Pchia Idl vaT

~ Chiéu sao cho 3 véc to dI, T vai dB theo thit
tu do6 hop thanh tam dién thuan

Qui tac van ren phai: Chi€u van cla tir truong,
Chiéu tién cua dong dién
|dl sin 6 = - _.

- Giétrde:'“;O“. —— = dF=1,dl, xdB
T I




2.3. Nguyén ly chong chat tir truong
Véc to cam ung tur B do moOt dong dién bat ky
gay ra tai M bang tong cdc véc to cam ung tir dB
do tat ca cac phan tu nho cua dong dién gay ra:
B = [dB

Trong céc bai todn cu thé:
& Xac dinh phuong, chi€éu bang hinh ve.

1 Tinh tich phan xac dinh gia tri cua B.

Véc to cam tng tir do nhi€u dong dién gay ra

n
B=B,+B,+...+B, =) B,
=1




2.4. Véc to cuong do tu truong

Véc to cam ung tir chita p nén mat do duong stc
thay doi => Véc to cudong do tir trudong khong

phu thudc vao moi truong: " B
2.5. Ung dung: HoH

a, Cam tng tir cia mot dong dién thang

B— “OHI.I d|S|2n6
A s T
— =cotgb = dl = Rdze r=—_R
sin® 6 Sin©




Woltl "2 d0sin 0 _ Woul

B= - —cos 0) |
4t + R 4nR ( M,
Hokh
B = C0S0O, —coso
AnR ( ' 2)
Dong dién thang dai vo han:0,=0, 0,=m
B = “OHI | H = I | I:lA, 2TR=1m H — %
271R 21R 1m

A/m la cuong do tu truong sinh ra trong chan
khong boi mot dong dién chay qua mot day dan
thang dai vo han, thiét dién tron tai ciac di€ém
trén vong tron dong truc vGi day ¢6 chu vi la Im



b, Dong dién tron
dB = 2dB, cosf

CoSf3 =—

R
dB, _ Mokt ldIsin©

r 41
1

r2




c, Hat dién chuyén dong
do phan tr dong dién
dg = Mot 1d1XT gn —ndV = n,S, dI

4 3 B
. dB _ Mokt AdlxT .
By=——="" 5 ovdl
dn /471 n,S,dl.r ar =V
I:an:nO|q|VSn 5 T

V
theo thu tu do hop thanh
tam di€n thuan




3. Tix thong, DL Oxtrogratxki-Gauox

3.1. Budng cam tng tir / dudng
stic cua tur truong
la dudng cong vach ra trong tir truong ma ti€p
tuyén tai moi diém cua né trung v4i phuong cua
véc to cudng do tir trudng tai di€ém dé, chiéu
ctia duong cam ung tir 1a chiéu cua véc to cuong
do tu truong dn_=B.dS,
So6 duong stc di vuong géc qua mot don vi
dién tich = do 16ncua véc to cam ung tur
Tap hop dudng stic cla tir trudng= tir pho



Pic diém: dudong cam tng tir 12
cac duong kin




3.2. Tu thong

WA
gui qua dién EIC}} dS la dai luong —7 ~ ) /3 o
# e ]
B Véc to cim ing tir, dS = dS.i

d® . =BdScosa = B,dS = BdS,
Tur thong giii qua dign tich S~ @, = [ BdS
Tt truong déu giri vuong goc qua dién ¥ich S
= [BdS =B dS = BS
S S
P _IWD Z1\Wb/ m? =17 (Tesla)

S
Tesla la cam tng tir cua mot tir thong déu 1vebe

xuyén vuong géc qua dién tich phang 1m?

B—



3.3. Tinh chat xody cua tu truong: Cac duong
stic cua tu truong la cac duong cong khép kin

3.3. DL Oxtrogratxki-Gauox
N § BdS =0 Dang tich phan
S

Tur thong toan phan guri
qua mat kin bat ky thi
bang khong

§BdS = [ divBdV =0 divB =0
S V Dang vi phan



4. Luu sO cua véc to cuong do tur truong,

Dinh,luat Ampe vé dong dién toan phan:

I " Luu s6 cua véc to cuong

P/ dod tu truong doc theo
duong cong kin (C) 1a dai
luong vé tri s6 bang tich
phan Hdl doc theo

. Dinh luat Ampe  duong cong do:
ve dong dIEn Loan £ ngi — £ Hal cos(RdT)
phan: p__1 . .
27l ] |

dl cos(HdT) = rda pHdl = i o 0= 5, 10

C




e C bao quanh dong dién:

ﬁdoc:2n ﬁHdTﬂ
C

e Ckhong bao quanh dong dién:

{)da—J‘dowr Ida

iy

la?2 2bl /
=Ap +(-Ap) =0

§Hdl =0
C




Tong quat §> H _
C l

Luu so cua véc to cuong do tur truong doc theo

dudng cong kin bat ky (1 vong) bang tong dai so

cac dong dién xuyén qua dién tich gi6éi han boi

duong cong do.

Chiéu duong cua dong dién theo qui tic van ren

phai: Chiéu van - chiéu lay tich phan chleu tlen—

chiéu dong dién.

gg §>Hd||1£;+T|3 @j gg

¢ Hd

0



4.3. Ung dung Tinh cuong do tir trudng
4.3.1. Tinh cudng do tir trudng tai mot diém bén
trong cudn day hinh xuyén: n vong day
pHAT=nl  Hfdl=nl
C

C

H.2nR=nl |
H — ni B — MOMn
B 21R 21R
4.3.2. Tinh cudng do tur truong trong Ong day
NI nl
H=——=—=n,l
2ntR L

N so vong day trén 2nR
B= HoHnol [.>20d




Ung dung: tao tir trudng




Pha thuy 161, min, bom tir truong

/ Kich Il(A; ~—

/\\‘\

t







4.4. Mach tu o wounl

S Y,
1
‘ /(C)| | ®, =BS= HoHn| S = n|
, HolS
R, = tu tro o
HoHS G =—_m
Rm

e =nl suat tir dong

T trd mac noi ti€p va song song ciing dugc tinh
tuong tu nhu doi véi dién tro



5. Tac dung cua tur truong 1én dong dién
5.1. Tac dung cua tir trudng 1én phan tur dong

dién, lyc Ampe ~ di.B.dF
dF = 1,d1, xdB B 4 theo th tu do hop
~ o dF thanh tam dién
dF =1dl x B thuan.
Qui tac ban tay trdi Gia tri luc bang:

5 ~ dF=Idl.Bsina

" dF o - géc gifta véc to
dl va véc to cam Ung

e tu B




5.2. Tac dung tuong ho gitra hai dong dién
thang song song dai vo han

| I L,
B, = HoMl:s  Luc tdc dunglén | £ |
2nd  doan day dai 1 Dy
______ d |, 1

E _ 1 [ «R poktl, 1|

F, =1,1 xB, F, = -
d=1m, I,=1,=1A => F=2.10"N/m
Dinh nghia Ampe: Ampe 1a cuong do dong
khong doi chay qua 2 day thang song song dai
v0 han trong chan khong cach nhau 1m gay ra
luc tac dung trén moi m day la 2.10’N




5.3. Tac dung cua tur truong déu 1én mot mach
dién kin Al U‘/r:”D
T luc tac dung 1én AD va BC J .
ssong A va nguoc chiéu nhau A

o Tu luc tac dung 1én AB a W:?
N ~ p s 1A - | N
va CD vuong gbc vGi day  F, / _C
va tao thanh ngau luc B-b E -
F, =l.aB c

P, cling phuong va chiéu véi véc
to phap tuyén cua ABCD va tur
truong do khung gay ra

Momen cua ngau luc u=F,.d




u=F,.d=L.aBb.sino=ISBsinaa. . .
=P_.B.sina h=PnxB

« Nang luong tuong tac giira mach dién va tu
truong:
Khi khung quay di géc da, ngau luc thuc hién
cong: dA=-pdo=-P_.B.sina da
Dau - do géc giam -> giam nang luong

Ngau luc tir, sinh cong dua goc o vé O:

A = j(—PmBsin a)do = P_B(1—cos a)

Cong nay bang “d6 giam nang luong cta
khung trong tu truong:

W_(a)-W_(0) =P _.B.(1-cosa)



C6 thé viét thanh:
W_(a)-W_(0) =-P_.B cosa-(-P_.B cos0)
W_(a) =-P_.B cosa

W_(a) =—-P_.B ,
5.4. Cong cua tu luc P g B ?
Tu luc tdc dung 1én AB: 1 _BLL
+ ® S |
F=I.1.B Ly
dA=F.ds=I1Bds=IBdS=Id® A A

Cong cua tu luc lam mach tu’ 1->2 dA=IdD
A — j dD = I(d,, —D )bang tich I v61 do bién
“thién tir thong qua mach



6. Chuyén dong cua hat dién trong tir trudong

6.1. Luc Lorentz ' B
dF = 1dI xB 1dl = qv v
Luc Lorentz: F, =qv x B €r< -
Do 16n luc: -
F=qgv.B.sina

o - goc gitra véc to =

A X S F V
van toc v va vec to

cam ung t B




6.2. Chuyén dong cta hat dién trong tir trudng
Luc Lorentz: F, =qv xB

B(0,0, B) |
FL = d(‘j’tx = gBv,
U(Vy,Vy, V) v,
F,, =m—=—qBv .
=T(X,Y,2) - dt " 1B
o R =m®Y g
]k dt
VxB=lv,v,v, y
0 0 B B




Dat: 0)=E avy _ 21 B

V.=V, SIN(Ot+Q) V= V,SINQ, X =-V, COSP/®

V, =V, COS(Mt+P) V5, =V,COSOP, Y= Vosin(p/(o

y y

V
x = ——2cos(ot+ @)  X° +y —( )
Vo w=—> T——7t
—=sin(mt +
y = . (ot +¢) R %

Qui dao tron vudng goc voi



