Trudng di€n tuw

® Chudng 1 : Khdi niém & phtrinh c¢d ban ciia TDT
® Chuong 2 : Trudng di€n tinh
® Chuong 3 : TDT dirng

© TS. Luong Hitu Tuin

Chuong 3 : Trudng di€n tit ding

1. Khai niém
2. Trudng di€n ding
3. TruGng tit dirng

% 4. Trudng tit dirng cla truc mang dong
£ 5.Hb cdm

% 6. Nang lugng trudng tu

£ 7.Luct

8. Mot sd vi du
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1. Khai ni€ém
® Dinhnghia: 9/dr=0
® TPT ctia dong dién khong doi
£ TD dung TT dung
=
=
g ro[E =0 FOIH = j
g divD = p divB =0
'5: Elz_EZt:O le_sz:Js
w
g l?ln_122nzo- ?ln_BEn:O
D=¢E B=uH
div] =0
Jln - J2n = 0
J=yE
3

Chuong 3 : Trudng di€n tu ding

1. Khéi niém
2. Trudng di€n ding
2.1. Tinh chat & dinh lut co bdn cia mach
® Tinh chat
® Dinh ludt cd ban cia mach
2.2. Su tuong ty gitta Tbd & Tbt
2.3. Pién trd cach dién
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® Tinh chat
® TDd 12 mot trudng thé : rotE =0
® Trudng clia ngudn ngoai
r J=y(E+E,)
=
£ e vitdinddngnhdt: ... p=0
g ® vitdin gan nhu ding thé
z
) § Zl &Z 11 —1
pa
SAL E >F
U Y En E j n t
| < N
5
On tip
C2: - pp anh dién
+ phan cdch phing € — y: d6i xting, -q
P +phan cich ciu e —v: bzaz/D,Q':Qa/D
é + phan cich phﬁng €, —-&: ¢ =%q,q2 = ;f; q
En C3: - tdng quan :
3 + TPT ctia dong dién khong ddi
o +TD ding : divJ =0
-Thd:
+ tinh chi' : th&, ngudn, p # 0, ¢ = const
6
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® Pinh luit cd ban cia mach

® Dinh luit Kirchhoff 1 :

div] =0 <j>s JdS =0
" I1,=0

k=1

1, A~
s
® Dinh luit Kirchhoff 2 :

rotE =0 CJ.D Edl =0
C
klek=0

© TS. Luong Hitu Tuin

® Dinh luAt Ohm: E+E =17

U+ E =RI

Chuong 3 : Trudng di€n tu ding

1. Khéi niém

2. Trudng di€n ding
2.1. Tinh chat & dinh lut co bdn cia mach
2.2. Su tuong ty gitta Tbd & Tbt
2.3. bién trd cach dién
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2.2. Sy tuong tu gitta TP dirng & TD tinh

® Mién khong chita dién tich

® Tuong tu vé phuong trinh
TP tinh: rotE=0,E = —grad @, q qSD dS,D = eE,divD =0...
TP ditng : rotE =0,E =—grade,1 qu dS,J =yE,div] =0...

E,¢,q,l§,8,C,...
E,0.1,]1,7.G

® Nhin xét :
® dung k&t qua, phuong phdp cia TDt cho Thd
® dung md hinh cia TPd cho Tbt
BVidu: C=28=G6=0=1
Cle=Gly

© TS. Luong Hitu Tuin

2.3. Dién trd c4ach dién

® Thyc t€ : y# 0 = dién 4p U sinh ra dong ro I
® Piéntr§ cichdién: R.,=U/1
® Diéndinro : G=1I/R,
® Vidu:

TBf E_mr
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On tap GHK

© TS. Luong Hitu Tuin

® Phan Iy thuyé&t
® Phan bai tip : bd

®phin bd q va ¢ clia hé thdng vat din

® phuong phdp phan ly bi€n s6

® Khic ...

Phan 1y thuyé&t (bdt budc)

© TS. Lwong Hitu Tun

mCl:

® dinh luit cd ban

® dong dién dich

® h¢ phuong trinh Maxwell

® dinh 1y Poynting - ndng lugng dién tur
® mo hinh todn

mC2:

® tinh chat thé
® phuong trinh Poisson - Laplace & 3 PKB
® tinh chat clia vat din trong TPt
® Ning lugng di€n tur :
— theo thé
— ctia hé thong vat din
® Jyc : theo bi€u thitc ning lugng "
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ac ...

© TS. Luong Hitu Tuin

mCl:
® oidi tich vectd
® TDT ? md hinh ?
® thong sd chinh :
+ E,E;j,p;ﬁ,ﬁ
+ 3 phuong trinh lién hé
® DKB : chi€u, 1
mC2:
® dién dung
® dién tich lién két
® Juc Coulomb

BC3:twongty (e<>y, qe )

Cong thuc ...

© TS. Lwong Hitu Tun

rot;l = =

[ =hdui +... hy

- - D: 1 1
dS, =thhdu,du,i,,- T 1 .
dV = hh,h,du,du,du, C: 1 r

1 0

— ¢ =
grad e = T oy b+
SA 1 I(hyhsAy)
divA = [ E” +...]

hyha g
h’l 4
o

h h du,

1772773

hl Al

Ap =div(gradp)
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COng thic ...
AB=AB,+.
Wb
_ AxB=|A A, A,
Z B B, B,
g
f j divAdV = <j‘>AdS
=
-
‘ j rotAds = qSAdl
S
V(AxB)=B(VxA)— A(VxB)
rot(grad@) =0
15
Cong thuc ...
rotH=J+% H -H, =J,
r0t173=—§ JE,—E, =0 13=811:
- .= B=uH
é dZVD = p ? Dln D2n - lu_.
= divB =0 B, —B, =0 I=r
£ .
3: leJ 7 _a_l: ’ Jln J2n at
(%
) W=1[ (B.H+ED)dv
- 2 V . .
P=EXH,P,=P, +% w w
16
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COng thic ...

dg

— gt - —
E:_grad¢’¢A :.[A Edl’(D:J.4ﬂ£R
Ap=—p/e;p, =@, & p+& 5 =0~ +5F=0

E=O,p=0,(p=c0nst,E=%ﬁ
C=|q/U|
p, =—divP,6,=—PF, +P, ,P=(e-¢&)E

W,=1f, eE*dv =4[ ppdv+i[ opds =204

© TS. Luong Hitu Tuin

quE

=

@.dg, = FdX +dW,,F =+ 2%

k=1

Cong thuc ...

Gauss vé dién :
DS=q S=4nr
D.S, = q S,=2nr.L
D.S;=q" S;=S4+Sp=2S,
Anh dién
+ phan cich phing € — v : d6i xting, -q
+phin cich cAue—7v: b:az/D’Q': Qa/D
+phin cdach phing g, — &, : ¢, =%q’% :%q
divi =0
Tinh chat : th€, ngudn, p # 0, @ = const
Tuong tw (<> 7Y, q<> ]
R =1/G={

© TS. Lwong Hitu Tun
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Chuong 3 : Trudng di€n tu dung

1. Khi niém
2. TruGng di€n dung
3. Trudng tu dirng
3.1. Khai ni€ém
3.2. Khéo s4t TTd bing thé vecto
3.3. Phuong trinh & PKB doi véi thé vecto
3.4. Tir thong tinh theo thé vecto
3.5. Binh luit Biot-Savart

© TS. Luong Hitu Tuin

3.1. Khdi ni€ém

m TT dirng 1 TT ctia dong dién khong ddi : rotH =J

J#0: X04y
J=0:H =—gradg, E=—grad¢
5 Ap, =0 Ap=0
é P = Pon =9,
g ﬂl%_ﬂz a‘é’im =0 ‘91%_8283%:0
: e iloan CqBap=0
)

® quong ty gitta TTd cua mién khong dong & TBt
ctia mi€n khong dién tich tu do

TP tinh: | E,p,¢,D,...
TT ding :| H,9,,4,B,...

20
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3.2. Khdo s4t TT dirng bing th€ vecto
m T
divB =0 (IV)
div(rot;\) =0 (gnr)

] Nd . ~
E Ta c6 thé dinh nghia :

; B =rotA

= ’ ;7 us .

# m Thé vectd c6 tinh da tri

© A “ A 2 <9 2 N

B di€¢u ki€n phu d€ don gian héa phuong trinh
21
3.3. Phuong trinh & PKB ddi véi thé vecto
® Thi€t 14p phuong trinh (u = const) :
J =rotH )
AA=—uJ | (ptrinh Poisson)

= - -

Z ™ Nghiém cla phuong trinh ... | A=4| Zav

% B Y&u t6 dong Jav

§ Dong dién day jav = JjSdi = 1dl 1

: = TM
S A=4| Ll 5
= dA=4d] i
dl 1\;'/
m Di¢ukiénbién: divAi=0=A_-A, =0
22
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3.4. Tit thong tinh theo th€ vecto

@, = [ BdS = [ rotAdS
N N
_ .
£ o = cﬁ Adl | (Stokes)
Il
E ¢
=
%
@]
23
3.5. Pinh luat Biot-Savart
B = rord = ron A [ 1Ly _ H [ rotCLy (vt
~ dme r ar r
rot(hy = L ror(dly + grad(Lyxdi = ~Lxdl
£ r r r r
& ;
g 1
>
g
3 = »
2 L I ¢dl X7 |
g B = ,U_J‘ 3 : /
Ay r ) /
b/
| ‘f‘/ .
|

24
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Chuong 3 : Trudng di€n tu dung

1. Khai niém

2. TruGng di€n dung

3. Trudng tit dirng

4. Trudng tit dirng clia truc mang dong
4.1. Phuong trinh & diéu kién bién
4.2. Sy tuong ty gitra TTd & TDt

© TS. Luong Hitu Tuin

25

4.1. Phuong trinh & di€u kién bién

® Phuong trinh : truc mang dong song song véi truc z
J=J(0x,y)i, = A=Ax, )i,
AM=-uj=| M=-uJ

=
Z ™ Nghiém : A=%L%
£ = Pidu kién bién :
g g g g —
3 lx ly lZ n
‘ B=roth=|2 2 2=l
0 0 Al |0
A—-A =0 ( Bvatly)
%—%:0 (Bln_BZn:())
—ﬂ%%ﬂ't%:.]s (le_HZZZJs) %
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4.2. Sy tuong tu gitta TT diung & TD tinh

B tuong tu :
TTd :AA=—uJ A=A, L5+ L5 =J St=52
d 1 d 2 — d | — d 2

Tbt: Ap=-2.9,=9¢,—€ 5 +&, 5 =0,5-=52,...

§ truc mang dién : @, p,6,1,C,, ...

E truc mang dong : AJ Lt

é“ ®vidu:

2 ® truc mang dién A : @=+1n<

) truc mang dong I : A=£1n<

® 2 truc mang dién A : ¢=55In%
2truycmangdong+1: A=Lnz

0
[ ) 1A &— _ 2¢
Anh dlen ﬂl T g+e, ﬂ’ 2‘2 s]+; A
M=t _ 24
L= y+ L1, = it I 27

Chuong 3 : Trudng di€n tit ding

1. Khai niém
2. Trudng di€n ding
3. TruGng tir dirng
4. Trudng tit dirng clia truc mang dong
5.Hb cdm
5.1. Binh nghia
5.2.Vidu

© TS. Lwong Hitu Tun
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5.1. Pinh nghia
S :

& ]
=
= @ Quiudc: e,

: AN
; vongi dong]
o ® Biéu thic :

{q)l =®,+o,=L,1,+L,I,=L1+MI,
P, =9, +P,,=L,1,+L,I, =Ml + LI,
mHS cdm:  L,=®,/1, (i#))
® Piéncdm: L =L ,=,/]
29
5.2. Vidu (1)
B Pién cdm ri€éng L, ctia 2 truc mang dong +I :

5

&

£

z

£

=

=

wn

Il

o)

30
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5.2. Vidu (2)

A=Al =M, =2 Az=1

© TS. Luong Hitu Tuin

@, =, Adl

dlzdl

A;:‘;—Zln
Az"z’é—ﬁjln

D, =4 dedie — M =L n e
12—

® HJ cdm riéng cda 2 hé truc mang dong song song :

IAZ

=4 - A

dpy

dyy

dpy

d12

2z 7 dypdyy a1

J: B=rotA,divA=0,AA =
AoV
4V r

q>=j§d§=g€21di

1 ¢ JAVXF

e

Dm

© TS. Lwong Hitu Tun

Truc mang dong : @, A, ¢, p,..

Dién cdm: Li].:CI)U/Ij (i:

—uJ  (ddng nhat)

(ddng nha't)

oA LT

’ﬂ’

vong, j: dong)

32
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Chuong 3 : Trudng di€n tu dung

1. Khdi ni€ém
2. TruGng di€n dung
3. TruGng tir dirng
4. Trudng tir dirng cia truc mang dién
5.Hd cdm
6. Ning lugng trudng tu
6.1. tinh theo vecto cdm Ung tir & vectd cd6 TT

© TS. Luong Hitu Tuin

W, =1 va BHAV =1 va LHdV | (J)

6.2. tinh theo th€ vectd & vectd mdo dong dién
6.3. NLTT cta hé dong dién day

33

6.2. tinh theo th& vectd & vectd mdd dong dién

Gia st khong c6 dong dién mat

wo=L j B.H.dV

4 szlgﬁAde lJ. JdV  (Divergence & I)
- 23 2]
: DS
= $AxH.dS =0
E Seo
iy
< T o =
° W, ==[AJav | (J)
2y
Nhin xét

34
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6.3. NLTT ctia hé dong dién diy
® hé n dong dién day : 11, LD, q>n

mz—jAJdv_ ZjAJdv_ Zq.)AI dl

le klc

L= c1>/1 ow, /1°
Ltr mtr/I2 ng = 2 Wl"e?/l2

Mn=2: W =1/ ® +L1,®, =11 (L1 +ML)+L1,(MI +L,1,)

m

5 :_Zlkq)k )
E 2

z 1 1

¥ WMn=1: W =—Id=—LI’
2 272

2

o

35

Chuong 3 : Trudng di€n tit ding

1. Khai niém
2. Trudng di€n ding
3. Trudng tit dirng
4. Trudng tit dirng cia truc mang dién
5.Hd cdm
6. Ndang lugng truGng tur
7. Luc tu
7.1. Luc Lorentz
7.2. tinh theo biéu thic ning lugng

© TS. Lwong Hitu Tun
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7.1. Luc Lorentz

m dién tich di€m : F=qVxB
m y&u t6 dong dién ddy:  dF = Idl x B
F= Ildfxl?

© TS. Luong Hitu Tuin

37

7.2. tinh theo biéu thitc ning ludng (1)

® H¢ ndong diénday: I, ..., 1, Py, ..., P,
® Phuong phap dich chuyén 4o
Cong do ngudn ‘thuc sy’ cung cip dA,: ..dA, = Zlkdcbk
k=1

Dludt btoan & ch.héa nlugng ... dA,, =dA,, +dW,

© TS. Lwong Hitu Tun

> 1,d®, = FdX +dW, | (ptcan bing dong)

k=1

F : Iyc suy rong (Iwc, momen, 4p suit, ...)
X :toa d6 suy rong  (cdai, gbc, thé tich, ...)

38
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7.2. tinh theo bi€u thic ning lugng (2)

> 1,d®, = FdX +dW,

k=1
B Cic truong hgp dic biét :
® Qud trinh dingdong ... FdX =dW, =1dA,, (ptcbd)

oW,
F= ( X )I:const

Nhin xét :
® Qua trinh ding tif thong ... FdX =-dW, (ptcbd)

© TS. Luong Hitu Tuin

a“//n
F = _(W)<D:const

Nhin xét :

® Nhan xét chung
39

7.2. tinh theo biéu thitc ning ludng (3)

Cho biét trudng tir khong ddi va chi ton tai bén trong cday

© TS. Lwong Hitu Tun

Qu4 trinh ddng dong :
W, =ty HS(, —D)+1pu,(H,+H,)*SI+LuH S, —1)
F=%r=uHH,S

40

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

20


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3 : Trudng di€n tu dung

. Khii ni€ém
. TruGng di€n dirng
. Trudng tir dirng
. Trudng tir dirng ctia truc mang dién
.Hb cim
. Nang lugng trudng tur
. Luc tit
. Mot s6 vi du
8.1. Phuong phap x&p chong
8.2. Phuong phdp dung dinh ludt Ampere

© TS. Luong Hitu Tuin

0 N N Lt AW N

41

8.1. Phuong phdp x&p chong

&

=

< Do d6i xiing : B = B(2)7,

%‘J ) - -

B B:,u_lgﬁdl >§R

2 47+ R

@ I ¢ R 1

:>B:<I>dB.cosa':'u—¢ Cfl.cosaz ’ug.cf

s ar i R 2R

2

Ula

——— 7 O
(2 +a?)?

W cichkhic: di =dli,,R=—ai +7z

B=

4
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8.2. Phuong phdp dung dinh ludt Ampere (1)

© TS. Luong Hitu Tuin
&

m d3ixing tru: H = H(r)i,

Hlldl
H = const

§Cﬁdi —I"=>H2mw=1I

43

8.2. Phuong phdp dung dinh ludt Ampere (2)

- N
= >
rg i [ R - - .
% Chon htd T nhu hinh vé&, do dx : H =H ()i,
§ Ap dung dl Ampere.
¢ miénl (r>a): H27wr=1
©

- I -

mién 2 (r<a): H,27r= I zr

279 44

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

22


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

T6ém tit chuong 3

1. Khdi ni€ém

2. Trudng di€n ding

3. Trudng tu dirng

4. Trudng tir dirng ciia truc mang dong
5.Hb cdm

6. Ndng lugng truGng tir

7. Luc tu

8. Mot s6 vi du

© TS. Luong Hitu Tuin
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