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* **N0i dung chuwong 1:

1.1 Pai so vector.

1.2 Cac hé toa do.

1.3 Yéu t6 vi phan va cac tich phan.

1.4 Cac toan twr co ban.

1.5 Khai niém trwong dié€n tr.

1.6 Cac dinh luat co ban cua truwong dié€n tur.
1.7 Dong dién dich - H¢ phwong trinh Maxwell.

1.8 Piéu kién bién ciia trwong dién tir.
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* 1.1 Pai s6 vector

a) Vector (A)  va V6 huéng (A):

= Vector: DPai lwong vat ly, dic trweng béi ca do lon va huwéong
trong khong gian.

% Vi du: Van toc,luc ...
* Vo hwdong: Dai lwgng vat ly, dac trung chi béi do 1on.

< Vi du: Khoi hrong, dién tich ...
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* b) Vector don vi:

= 9 16n 1a 1, hwong theo chiéu ting cac truc toa dd, ky hiéu a va
cac chi so :

a,;a,a,
= Mt vector bat ky cé thé biéu dién theo cac vector don vi nhwr sau:

E=E,+E, +E,=E«(XYyzta, +E/Xy,zl)a, +E,(X)y,zt)a,

* Vector don vi doc theo mot vector:

A - Ag, +Aa, +Aa,
A \/A2+A2+A2

CuuDuongThanCong.com https://fb.com/tailieudientucntt
EM-Ch1l

abA



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

* c) Tich vo hwéng:

* La mot vo hudong:
A.B=AB,+AB,+AB,=AB.coso,,
A A=A )

Oap

Y w

= Rat thuin tién khi tim géc giira 2 vector:
[+ 5 /N
(A.B)

\ AB) y

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt
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d) Tich c6 hudng:

- a:
A<B=|A A, A=

Right-handed scew rule

= Rat tién loi dé tim vector don vi vudng goc véi mét phang chira

2 vector: A AxB=ABsin 0,y a, N
— Ax B
dn =

—> —
- "
L Ax B

X Cross product

i

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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:h e) Tich hon hop c6 huéng:

= La vector : Kx (é)x E)

« Téng quit :| Ax (_B>>< E) 4 Bx (CxA) #Cx (AxB)

CuuDuongThanCong .com EM- Ch 1 https://fb.com/tailieudientucntt


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

:h f) Tich hon hop vé hudng:

* ]a vo hwdong :

1 Az A3
— Bl Bz Bs
Cl Cz Cs

CuuDuongThanCong .com EM-Ch1l
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 Vidul.l.1l: Dai sO vecto’

Cho 3 vector: A:Bﬁ -|-2§ +§

0o
|

a

a, +a,
a, +2d, +3a,

Ol
II

a) Tinh: A+B—4C ?
=(3+1-4)a, +(2+1-8)a, +(1-1-12)a,
= —Daye-didas

:>\A+|§—4é\=\/25+144=13

CuuDuongThanCong .com EM- Ch 1 https://fb.com/tailieudientucntt
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:h < Vidul.1.1: Paiso vecto (tt)

b) Tinh: A+2B—-C ?
=(3+2-Da,+(2+2-2)a, +(1-2+3)a,

=44, +2a, —4a,

Vector don vi =
4 |

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt
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:h < Vidul.1.1: Paiso vecto (tt)

Cho 3 vector: A = 34, +2a, +4a,

0o
|
Q)

1 _a3

+a,
a, +2d, +3a,

Ol
|

¢) Tinh: A.C =(3*1)+(2*2)+(1*3) =10

d) Xac dinh: éxé =11 —12551—4§2+§3
1

CuuDuongThanCong.com EM _Ch 1 https://fb.com/tailieudientucntt 11
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:h < Vidul.l.1: Paiso vecto (tt)

Cho 3 vector: A = 34, +2

QD)
N

_|_

QD)
)

e) Tinh: A.(BxC) ?

-1 1 -1=33+2)+2(-1-3)+1(2-1) =8

CuuDuongThanCong .com EM- Ch 1 https://fb.com/tailieudientucntt
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:h < Vidu1.1.2: Paiso vecto

—> —

Cho2vector: A=3a,+2a,—-a, B=a, —33d, +24,
a) Tinh: C=2A-3B

D) Xac dinh vector don vi ;c va goc hop béi né véi truc Oz ?

a) Tacd: C=2A- 3B = 2[3a, + EE;- —~a.|-3a, - 3ﬁy+ 2a ]

== C =/32+ 132 +(—82 = 15.556

b) Vectordonvi: a .= —=0.193a, +0.836a, —0.514a.

Y|

C. -
m=D 0. =cos”' | — | =cos™' | —— | =120.95°
. = cos [C] [15_556]

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 13
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1.2: Cac heé toa do

I .

EM-Ch1

CuuDuongThanCong.com
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* 1.2.1 Hé toa d Pé cac:

a) Cac vector don vi:

* PX Y, 2)

Q)|

. = =
d,, a,, a,

= A=Aa,+Aa +Az2

* Luat ban tay phai :

EM-Ch1

https://fb.com/tailieudientucntt

15


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

* b) Vector vi tri:

r=xa,+ya, +z.

CuuDuongThanCong.com

a

Z

EM-Ch1
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* c) Vector tir P;(X,,V,,2;) dén Py(X,,Y,.2,):
t Z

r ® Py(x Y2 2)

r]-/

P1<EX1’ Y1 Z:1)

___________

'R

_riz — (Xz - Xl)é:x T (yz — yl)ay T (22 — Zl)é:z

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 17
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:I! % Vidu1.2.1:

Cho: A(12, 0, 0), B(0, 15, 0), C(0, 0, -20).
a) Khoang cach tir B dén C ?

=|(0-0)a, +(0-15)a, +(-20-0)d,|=25

b) Thanh phan vector tir A dén C doc theo tir B dén C ?

= Vector tir A dén C: ?AC = —125)( — 2052

-154,-20d, 34,44,

= Vector don vi tir B dén C: éBC =

25 5
= (Fuodpe)dpe = —9.64, —12.84,

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 1 8
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* 1.2.2 He toa do tru:

= P(r, ¢, 2)

* a

Q|

a
‘.

VAl

= A=Aa +Aa;,+Az3,
* Luat ban tay phai :

¢
I @ j
a% a'Z ‘\ r \<> - P(r,0,z)

y
uuuuuuuuuuuuuu EM-Ch1 https://fb.Com/tailieudientucntt
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* 1.2.3 Heé toa d9 cau:
.z a

* P(r, 0, ¢) r §¢
S ér’ é:é,, é:¢ o P 9;/4))
o 8/

= A=Aa +A3,+A3,

* Luat ban tay phai :

59 a, \ér +Chuy:
/>< = Hé tru: é:
é: 59 = Hé cAu: é:

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 20
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* 1.2.4 Chuyén doi giira cac hé toa d¢:

DPeé cac

(X,Y,2)

X=rcos¢

y=rSsing

Tru

f
r= X2 +y’

— < ¢:tg_1y

\ZZZ

> e (I,0,2)

L =17 J

CuuDuongThanCong.com
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* 1.2.4 Chuyén

Peé cac

(X,Y,2)

X=rsin@écosg¢
y=rsingsin ¢
Z=1rcosé )

CuubDuongThanCong.com

doi giira cac he toa do:

Cau

f
r:\/x2+y2+z2

2 2
— eztg—“/x vy
Z

p=tgt
\ X

> S (I 0, )

EM- Ch 1 https://fb.com/tailieudientucntt 22
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* *Vidu 1.2.2: Xac dinh x,y,z ?

Chuy: x = r cos ¢ X = rsin 6cos ¢
y = rsin ¢ y = rsin @sin ¢
Z = Z Z = r cos &

(a) Cho P(2, 5m/6, 3) trong hé toa do tru.
Z A

x =2 cos 5n/6=—+/3
, M3+1=2 3

y=2sin5n/6=1

yA— 3 / :y

X S51/6

CuuDuongThanCong.com EM-Ch1l https://fb.com/tailieudientucntt 23
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* *Vidu 1.2.2: Xac dinh x,y,z ?

Chuy: x = r cos ¢ X = rsin 6cos ¢
y = rsin ¢ y = rsin @sin ¢
Z = Z Z = r cos &
(b) Cho P(4, 47t/3, -1) trong hé toa do tru.
x=4cosd4rn/3=-2
. Ja+12 =4
y=4sin 47/3=-2/3 .
z=-—1
TINA p
7 X’
41/3
X

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 24


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

* *Vidu 1.2.2: Xac dinh x,y,z ?

Chuy: x = r cos ¢ X = rsin 6cos ¢
y = rsin ¢ y = rsin @sin ¢
Z = Z Z = r cos @
(c) Cho P(4, 2a/3, 7/6) trong hé toa dd cau.
N Z‘
x=4sin2—ﬂcos£:3
3 6
: : 27/3
y:4S|n2—ﬂS|n£:\/§}\/9+3+4:4 A
3 6 76!
z=4cos%=—2 > s

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 2 5
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* *Vidu 1.2.2: Xac dinh x,y,z ?

Chuy: x = r cos ¢ X = rsin 6cos ¢
y = rsin ¢ y = rsin @sin ¢
Z = Z Z = r cos &
(d) Cho P \/g, 7T/4, 7T/3 trong hé toa do cau.
x =+/8sin Z cos = =1 T A8
4 3 4/,
\ 1
. T . T S
y=+/8sin = sin — =3¢ 1+3+4 =+/8 3 -
4 3 ¥
z=«/§cos§=2

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 26
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DPeé cac

cccccccccccc

ooooooo

< Tru
' cos¢g sing O
—Sing cos¢g O
0 0 1
cosg —sing O
sing cos¢g O

0 0 1

EM-Ch1

* 1.2.5 Chuyén doi vector giira cac hé toa d¢:
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* 1.2.5 Chuyén doi vector giira cac hé toa d¢:

Dé céc < Cau
'A_| [ sinfcosg  sindsing cosd |[A,
A, |=|—cosdcosg cosfsing -—sind || A,
A,| | -—sing COS ¢ 0 ||A,

A | |[sinfcosg cosOcosg —sing || A
A, |=|sIndsing cosfsing cos¢ || A,
A Cosé —sin @ 0 A,

CuuDuongThanCong .com EM _Ch 1 https://fb.com/tailieudientucntt 28


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

* < Vidu 1.2.3: Chuyén doi vector

Cho: at 2,7/6,7/2 ?
at 172'/30 ? =) D¢ cic

a at 3,7/4,37/2 ?

A
B
C

A | |[sin(z/6)cos(x/2) cosécosg -sing ]
sin(z/6)sin(x/2) cosésing COS¢@
A cos (7 /6) —sin @ 0

>
I

== A=sin(z/6)a, +cos(z/6)d, =28, +24,

CuuDuongThanCong .com EM _Ch 1 https://fb.com/tailieudientucntt
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* < Vidu 1.2.3: Chuyén doi vector

Cho: at 2,7/6,7/2 ?
at 172'/30 ? =) D¢ cic

a at 3,7/4,37/2 ?

A
B
C

A | [sin@cosg cos(z/3)cosO —sing
A, [=|sindsing cos(x/3)siIn0 cos¢ ||1
A cosd —sin(z/3) 0

= B=cos(r/3)a, —sin(z/3)a, =14, -2,

CuuDuongThanCong .com EM _Ch 1 https://fb.com/tailieudientucntt
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* < Vidu 1.2.3: Chuyén doi vector

at 2,7/6,7/2 ?
at 1,7/3,0 ?
a at 3 7/4,37/2 ?

Cho:

A
B
C

=) D¢ cic

uuuuuuuuu

sin@cos¢

COSHCOS@

sin@dsing cosésin ¢

cosd@

oooooooo

—sSin @

—sin(3z/2) || 0
cos(37/2)
0 111

—sin(37/2)a, =&

EM-Ch1
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1.3: Yéu to vi phan va cac tich
phan :

EM-Ch1

uuuuuuuuuuuuuuuuu
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* a) Cong thirc chung:

d | =hdu, ar+h,du, a,+hdu, as

dS=dS:+dS,+dS; =+dS, a1 +S, a,+dS, a:

_+hhdu,du,a; + hhdudu, a, + hhdudu, a;

dV = hhhdu,du,du,

H¢é so toa dd h, h, h,
(Larmor)

Pé cac : 1 1 1
Tru: 1 r 1
Cau: 1 r rsin®

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt
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oo vénd

) Yéu t6 vi phan & hé toa do Pé cac :

ds- = dx dy a,

A
T dy \
dx L
.f'.l'*ﬁ;1 = dx d; ay — el ;’hu'o’ng
dz ung
d:'-i\_h dl #r/ﬂ di = dx dy dt
/ r?;'l = dy d; By — —
aaa =
I 7 I >
dl =dxix+dyiy+dzi,
=2 7 7 g
dS==xdydzix £ dxdziy, £ dxdyi.

dV = dxdydz

CuuDuongThanCong.com
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< Vi phan thé tich:

“a) Differential volume “*  b) Exploded view

!

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 35
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#) Yéu t6 vi phin & hé toa do tru :

'y
‘..- J—— —_
gz - rFHI = pr dr JAd az
- o —ctr e By
i = redrdd o
.'};-:_, = ¥ ¢l .-.r.h_ _a_-r
2 e — : —v
L I|Il - [ I i
g i

x
or rdd

dfzdrgr+rd¢g¢+dzgz
dS==xrd¢dza, + drdza, = rdrdga;

dV = rdrd¢dz

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt
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* % Vi phén thé tich:

a) Differential volume b) Exploded view

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 37
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* d) Yéu to vi phin & hé toa do cau :

r =in @ do

%

dl =dra,+rdfdas+rsinfdgay

dgzirzsin906d¢gr + rsin@drd¢ge + rdrd9g¢

dV =r’singdrdgd ¢

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt
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* % Vi phén thé tich:

a) Differential volume b) Exploded view

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt
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!'_ e) Tich phan dwong, mit va khoi :

CuuDuongT! hanCong .com EM 'Ch 1

https://fb.com/tailieudientucntt
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* I.  Tich phan dwong:

U . = E dT =Tich phin dwong ciia E tir A dén B.
AB :
A

=Y nghia ciia tich phdn nay phu thudc tinh chat cia trwong
vecto E. Vi du néu E la trwong luc thi tich phan cho ta cong cua
luc.

E.dl =rich phan duong ciia E doc theo dwong kin C.

= con goi 14 Iru s6 ciia trwong E trén dwong C.

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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* ¢ Vidu 1.3.1: Tinh tich phan dwong

— - - - 1,2,3) —- —

cho:F= (yz)a, +(zx)a, +(xy)a, tim J:O 0.0 Fdl

Véi duwong C: tir (0, 0, 0) dén (1, 0, 0), tir (1, 0, 0) dén (1, 2, 0) va
tir (1, 2, 0) dén (1, 2, 3).

e(1,2,3)

A

(0,0,0) .
(LV. L(1,2,0)
X

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 42
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* ¢ Vidu 1.3.1: Tinh tich phan duwong (tt)

= Twr (0, 0, 0) dén (1, 0, 0):

z=0,y=0=dz=0,dy=0 1(1,2,3)

—

1,0,0) —- —
_ _ (0, 0, 0) >y
F O — 0.0.0) Fdl O (LV, s (1,2,0)
X

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 43
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* % Vi du 1.3.1: Tinh tich phan dugng (tt)
1(1,2,3)

= Tw (1, 0, 0) dén (1, 2, 0),
X=17z=0=dx=0,dz=0

A

(0, 0, 0) .
(1,0,0) —3(1,2,0)
=ya, /
= (dx)a, +(dy)a +(dz)a —(dy)a
Edi=0 — [ Edl=o0
1,0,0)
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* % Vi du 1.3.1: Tinh tich phan dugng (tt)
1(1,2,3)

= Tw (1, 2, 0) dén (1, 2, 3),

A

X:l y:2:>dX=O,dy=O (1}?2))}, -(1,2,(;)y
F=24d, ’“
dl = (dx)a +(dy)a, +(dz)a, = (dz)g,

. 1,2,3) —
F.dl =2dz — Fdl — dez=6

1,2,0)

123) - —
:>f Fdl =0+0+6=6
0,0,0)

CuuDuongThanCong .com EM _Ch 1 https://fb.com/tailieudientucntt 45
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* II. Tich phan mat:

< Dung dé tinh thong lwong ciia mdt treomg vector giri qua miit .

V= j BdS = Tich phan mit cia B trén S.
S

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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* ** Vi du 1.3.2 : Tinh tich phin mat

— Z A
Cho: A= (X)a, -I—(X)é:y , 2
T\lmJ. Adé >
S 2
2
X

x=2 = A=(2)d, +(2)4,
dS= +dydza,

= [ AdS = i[ j 2dydz = +8
y=0 z=0

CuuDuongThanCong .com EM- Ch 1 https://fb.com/tailieudientucntt 47
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CuuDuongThanCong.com

N
fdv = lim Y f,Av

N—oo =
AV, =0 1=1

N

FAV = lim ZEAvi
AV, —0 =1

EM- Ch 1 https://fb.com/tailieudientucntt
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:h «* Vi du 1.3.3: Tinh tich phin khoi

Mat do electron bén trong khoi cau ban kinh 2 m cho baéi qui luat:

1000
n, = —cos% (electron/m®)
r
Tim dién tich ciia toan b khdi cau biét dién tich cia electron 14 —
1,6.10-1° C.

% Goi N = s6 electron chira trong khoi cau, ta co :

N =jn,,du=f@cos(¢/4)du

22 2m
j 1060 re drf sinf df)/ cos(¢p/4) dop
0 0

0 g

I

== 16,000 electrons

< Pién tich khdi cAu: Q =N*e = [-2.56 x 10~"> coulomb.

EM- Ch 1 https://fb.com/tailieudientucntt 49
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1.4 Cac toan tu co ban

EM-Ch1

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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* a) Gradient cua truwong vo huwong:

*» Toan_tir grad:

-

a_Ua 1 U g LU g

gradU or VU T T

_ 1
hy
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* ¢ Vidu 1.4.1: Tinh toan toan tir grad

Cho ham v6 huéng: ¢(X,VY,2) = 3x2y — y‘°’zz

Timgrad(¢) , hay V¢ , tai diém P(1, -2, -1) ?

* Theo cong thirc:

grade¢ =(a, 9 +a

9
ox oy

=6xy.d, +(3x" —3y“z")d, —2y’z4,

+a D)3y - y'r?)
18/4

"Tai P(1,-2-1): gradg=-12.a —-9.4d -16.3,
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* < Céac tinh chat cta toan tir orad:

V.

Bién d¢ ctia gradV bing toc dd ting cuc dai gradV 5
cua ham V trong khong gian (dV/df,,,).
df

Hwong cua gradV la hwéng tang cwc dai
cua ham V trong khong gian.

GradV tai diém P s& vudng goc véi mit V
= const tai P. Va vecto don vi phap tuyen
ctia mat V = const tai P xac dinh theo:

Vector don vi phap tuyén tai P =+ (gradV,) / [gradV,|

P§ ting ciia ham V theo huéng @, 1a hinh chiéu ciia gradV
xuong huwong do.
aVv

—— =(radV.a
dr 9 :
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* < Vidu 1.4.2: Ung dung toan tir grad

A2
Tim vecto don vi vuong goc véi C(0.0,5)

miit phang: 5x + 2y + 4z =20

B (0,10, 0)

* Theo cong thirc: -y
< gradV 00
gradV/| x

= Tinh toan tu:

- :+5ax+2ay+4az +

n

QD)

ba, 2§+4

1
- 52122442 35 Z
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* b) Divergence cua truong vector :

“*Pinh nghia: La thong lwong cia trwong thoat khéi mot don vi
thé tich.

. - g Fds
divA or V-A = lim =
AV —0 AV

“*Cong thirc tinh:

divAa or Vea—— 1t OLA)
hlh2h3 aul

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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* ¢ Vidu 1.4.3: Tinh toan toan tir div

Cho vector: A= X’2.8, —2y°z° 8, +Xy’z.,
Tim divA, hay V. A , tai diém P(1, -1, 1) ?

* Theo cong thirc:

divA = (%(xzz) +%(—2y322) +§(xy2z))

= 2XZ —6Yy°z2° + Xy’

- Tai P1,-11): divA = —3

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt
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* “* Pinh |y Divergence :

[divAdv =fAds
V S

(dS huwong ra bén ngoai mit )

= Vé phai ciia dinh Iy 1 thong lwong ciia tru’(‘)’ngKgi’ri gua mat
Kin S.
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:h %* Vi du 1.4.4: Kiém chirng dinh 1y div

Kiém chirng tinh ding ddn cia dinh ly Divergence bang cach
Xét: A _ 2 a3 3

A= (3x)a, +(y—3)a, +(2-2)a,
Va S la mat hop gioi han boi : x=0;x=1;y=0;y=2;z=0;z=3

*Trénmatx =0:
A= (y-3)d, +(2-2)a,

dS= —dydza. = AdS

|
O

SN J;:O,Rdé —0

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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:h Vi du 1.4.4: Kiém chirng dinh 1y div (tt)

Kiém chirng tinh ding ddn cia dinh ly Divergence bang cach
Xét: A _ 2 a3 3

A= (3x)a, +(y—3)a, +(2-2)a,
Va S la mat hop gioi han boi : x=0;x=1;y=0;y=2;z=0;z=3

“*Trénmatx=1:

—

A=3a, +(y-3)a, +(2-2)a,
dS= dydza, — AdS = 3dydz

— J;:l,&d§ — J: deydz —18

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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:h Vi du 1.4.4: Kiém chirng dinh 1y div (tt)

Kiém chirng tinh ding ddn cia dinh ly Divergence bang cach
Xét: A _ 2 a3 3

A= (3x)a, +(y—3)a, +(2-2)a,
Va S la mat hop gioi han boi : x=0;x=1;y=0;y=2;z=0;z=3

“* Trén maty = 0:

—

A=3xa, —3a, +(2-2)a,
dS= —dxdzd, — AdS = 3dxdz

— J;_O AdS = E dexdz =9

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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:h Vi du 1.4.4: Kiém chirng dinh 1y div (tt)

Kiém chirng tinh ding ddn cia dinh ly Divergence bang cach
Xét: A _ 2 a3 3

A= (3x)a, +(y—3)a, +(2-2)a,
Va S la mat hop gioi han boi : x=0;x=1;y=0;y=2;z=0;z=3

“* Trén maty = 2:

—

A=3xa, —a,+(2-2)a,

dS= dxdzd, — AdS = —dxdz

— J;_Z AdS = J;l f—dxdz = 3

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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:h Vi du 1.4.4: Kiém chirng dinh 1y div (tt)

Kiém chirng tinh ding ddn cia dinh ly Divergence bang cach
Xét: A _ 2 a3 3

A= (3x)a, +(y—3)a, +(2-2)a,
Va S la mat hop gioi han boi : x=0;x=1;y=0;y=2;z=0;z=3

“* Tréen matz =0:

A=3xa, +(y—3)a, +2d,
dS= —dxdya, — AdS = —2dxdy

— J;:()Adéz E£2—2dxdy=—4
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:h Vi du 1.4.4: Kiém chirng dinh 1y div (tt)

Kiém chirng tinh ding ddn cia dinh ly Divergence bang cach
Xét: A _ 2 a3 3

A= (3x)a, +(y—3)a, +(2-2)a,
Va S la mat hop gioi han boi : x=0;x=1;y=0;y=2;z=0;z=3

** Trén mat z = 3:

A=3xa, +(y—-3)a, -4,
dS= dxdya, — AdS = —dxdy

— J;:3Ad§= .Ef—dxdyz—z

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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:h Vi du 1.4.4: Kiém chirng dinh 1y div (tt)

Kiém chirng tinh ding ddn cia dinh ly Divergence bang cach
Xét: A _ 2 a3 3

A= (3x)a, +(y—3)a, +(2-2)a,
Va S la mat hop gioi han boi : x=0;x=1;y=0;y=2;z=0;z=3

2 Vay: <§8Ad§=0+18+9—3—4—2=18

@ Tatinh:  divA =3

d. AdS= [ (divA)dv = [ [ [ 3dxdydz =18

=== Pinh ly Divergence dwoc kiém chirng.
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* < Tong két:

= Néu divE > 0 : thong lwong cua Ehuﬁ’ng ra bén ngoai S.

= Néu divE <0 : thong luwgng cua Ehu’(rng vao bén trong S.

= Néu divE = 0 : thong lwong ciia E vao va ra mat kin S la nhw
nhau.
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* ¢) Curl (rot) cua trwong vector :

<»Pinh nghia: LA luu so cuc dai cia trwong trén mt don vi dién
tich.

, , q Fd?
rotA or VxA = I|m < a
AS —0 AS
\ / max

(Chiéu & va chiéu C theo qui tic ban tay phai)

“»Cong thirc tinh:

—> — —
hla.l h2 az h3 a3

—> — - 1
curl A or rotA or VxA = 0 2 0

hlh2 h3 ou, au, U
A A A

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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* ¢ Vidu 1.4.5: Tinh toan toan tir rot

Cho vector: A=xz*.d, —2x*yz.8, +2yz* &,

Tim rotA, hay V x A , tai diém P(1, -1, 1) ?

* Theo cong thirc: éx éy éz
Vx A= £ & £
OX oy 0Z

xz°® —2x°yz 2yz*

= (22" + 2x°y)d, + (3xz°)d, + (-4xyz)a
X y Z

= Tai P(1,-1,1): V X A= 34, +4a,
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* “* Pinh ly Stokes

Irotz\dgzc_deT
S C

= Vé phai ciia dinh |y 12 Iwu s6 ciia truong vector trén dwong C.
= Pinh Iy chuyén tir tich phan miit sang tich phan dwong.

= Chiéu cita duong kin C hop véi chiéu cia vector phap tuyén dS
theo qui tac ban tay phai.
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* % Két luin:

= Toan tir rot mo ta tinh chat xoay ciia trwdng vector.

= Néu rotE = 0 ta ndi tru’(‘mg_li la treong khong xoay, hay con goi
|]a trwong the.
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* d) Toan tix Laplace:

** Toan tir Laplace cia truwong vo huwdéng:

Ap = Ve = div(grad o)
1 o0 ,h,h, o¢

[—(

“hhh o, h A,

)+..]

“* Toan tir Laplace cua trwong vector :

AZ\ =V? Z\ = grad (divz\) —rot(rot Z\)
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* e) Cac dinh thirc Khac:

V(fg)=grad(f.g)= f.grad(g)+g.grad(f)

V(f A)=div(f.A) = f div(A)+A grad(f)

V(Ax B) = div(Ax B) = B.rot(A) — A rot(B)

Vx(f Z\) =rot( f Z\) =grad(f)><,z\+ f.rot(z\)

V(Vx A) = div(rot A) =0

Vx (Vf)=rot(grad(f)) =0

CuuDuongThanCong .com EM-Ch1l
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1.5:

I |-

Khai niém trueong dién twr

EM-Ch1
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a) Khai niém trwong :

Trwong la mo ta toan hoc, s phu thuéc vao khong gian va thoi
gian ciaa mot dai lwgng vat ly nao do.

Fields
Scalar Fields Vectorial fields
describe a scalar property describe a
e.g.. temperature, pressure, property with magnitude and direction
elevation e.g. wind, gravity

O~

Conservative Fields ] )
(Source Fields, Irrotaional Fields) Rotational Fields
field lines circle around

Field lines have a source :
e.¢. hurricanes

and a sink
e.g. electric fields

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 73


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

* b) Trwong dién tir :

\/

X 1 dang vat chit, ton tai trong khong gian
xung quanh cac vat mang dién dirng yén hay chuyén dong.

X : 2 mat dwgee phan chia cua Trwong
dién tr.

{ Dung yén -> truwong dién.
“*Dién tich: 2
i Chuyén dong -> trwong tur.

/

< Trwong tinh . Trwong khong thay doi theo thoi gian.

\J/

< Trwong bién thién: Truong thay doi theo thoi gian.
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* c) Trwong dié€n:

¢ Vector cwong do truong dién E :

= M¢t dién tich diém d:it oA o

bén canh vat mang dién, Electric fiefd line, 7.~ e

chiu tac dung mot luc . /E
VatMDb [ q>0

> Ta ndi bén canh vat mang dién ton tai . Xac

dinh boi :

= Vector cwong do trueong dién = Iuc di€én / dvi di€én tich .

E-lim= [V /m]
q—0 q
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* “ Vector cam wng dién D

=  MBoi trwong chian khong: D=¢E [C/m’]

. i 10° [F/m] = hing s6 dién.

" 367

=  MGdi truwong dién méi: D=¢,E+P [C/m’]
- (Vecto phan cuc dién)

%

.4 ? r %
v'Néu dién moéi dang huwéng & tuyén tinh: P=g,7 E

- - -

=>D=¢,(1+y,)E=¢6,E = |D=¢E

r

€ = g,6, = d) tham dién tuyét doi ciia moi trwong [F/m).
g, = d0 tham dién twong doi ; x, = do cam dién. Ca 2 c6 thir nguyéen [0].

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 7 6


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

* = P§ tham dién tuong d6i (hdang s6 dién moi) :

Approximate dielectric constant and dielectric strength of some materials

Dielectric material Dielectric constant Dielectric strengtl'J
(kV/m}
Air 1.0 3,000
Bakelite 4.5 21,000
Ebonite 2.6 60,000
Epoxy 4 35,000
Glass (Pyrex) 4.5 90,000
Gutta-percha 4 14,000
Mica 6 60,000
Mineral otl 2.5 20,000
Paraffin 2.2 29,000
Polystyrene 2.6 30,000
Paranol 5 20,000
Porcelain 5 11.000
Quartz (fused) 5 30,000
Rubber 2.5-3 25,000
Transformer oil 2-3 12,000

CuuDuongThanCong.com
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* “ Dién tich:

= La nguon tao ra trweong dién. C6 2 mo hinh co ban:

DPién tich tap trung: dwoc dung khi Kich thwée cia vat mang
dién khéng dang ké so véi khong gian khao sat. Ky hiéu g
(C).

Pién tich phan bo: dwge dung khi kich thwée ciia vat mang
dién 13 dang ké so véi khdong gian khio sat, dic trung béi
thdng so 1a mat do dién tich phan bo.

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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* < MAt do dién tich phan bé:

- A A oA 4 N o < Aq dq

i.  Mat do dién tich dai: p, = gmo ~ = Y [C/m]
%

== A A A /4 w . Aq dq 2

1. Mat do dien tichmat: pg = Alén'log = E [C/m~]
%

=== A A * A 14 Ae . Aq dq 3

iii. Matdj dién tichkhoi: p, = A1\}m0 Y = Y [C/m°]
%

= Pi¢n tich tong: Q = .[pfdf or LdeS or LdeV [C]

= Néu phan bo déu, mit do dién tich khong phu thudc toa do.
Khi d6 dién tich tong xac dinh :
Q=p.L or pSor p,V [C]
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* “ VD 1.5.1: Tinh dién tich ctia mat

M:it vubng nam trong mait phing x-y giéi han ( -3 < x < 3) va
(-3 <y < 3) mang dién véi mat do p, = 2y? (uC/m?) . Tim Q
cua mat ?

Giai

“Taco: Q= j.,os.dSZ
S

=) Q= ﬂ(zyzxdxdy) = [dx [(2y*)dy

-3-3 -3 -3

> Q=6.2[3" ~(-3)7] =216 uC

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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:I! < VD 1.5.2: Tinh dién tich vé cau

Vé cau, tam tai goc toa dd, bkinh trong a = 2 cm , bkinh
ngoai b = 3 cm, mang dién voi mat do khoi p,, = 6r.10% C/m3 .
Tim Q cua vo cau ? Gidi

»Ta co: Q:Ipv.dV p %

0

27

= Q = b“ [ (6r)(r* sinbdrdodg).10°*

(_

S g(r“) ’ i (¢)\§” 10" == Q=1225nC

d
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* d) Truwong tir.

“* Vector cam wng tir B :

b 4
P « X A x
- Dlgn tich diem n?u Magnetic field line.-” 5
chuyén dong DbEén
C?flh m,(')t nam charp: S N ’ ____——q——;ol, "
chiu tac dung cua I
mot luec. - ;
> Ta ndi bén ngoai nam chadm ton tai mot , dic
trung boi:
— —
—>
= Vector cam ung tir : B— Fmnay < am [Wb/m?] or [T]
- - > qV
Fm = CI(VX B)
Voi: < ~ - o2
am = vecto don vicia v khi Fn — (max)

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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* * Vector cwong do trueong tor H

=  Moi truwong chan khong: |:>|: 1t _B) [A/m]
u

H, = 47107 [H /m] = hiing so tir.

Ao N\ N\ A e %
=  Moi truwong tw moi: H =

B— N M [A/m]
( Vecto phan cuc tr)

1
Ho

_>

v/ Néu tir méi diang hwéng va tuyén tinh: M = .. H

=>B=u(1+ ) H=ou H — B=uH

1= pop, = dd tham tir tuyét doi ciia méi trwong [H/m].
p,= do tham tir twong doi [0].
Y= d0 cam tir [0].
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* *P§ tham tir twong doi ciia mot so vat lidu:

Type Material Uy
Silver 0,99992]
Diamagnetism Lead 0.999954
Copper 0,99999
Vacuum I
Air |.00000035

Paramagnetism | Aluminum 1.000024
Tungsten 1.000067
Platinum 1.000256

Ferromagnetism [ron == 1000

Table 7.1: Relative Permeabilities of Some Materials
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* ¢ Dong dién:

* Dinh nghia : | = (:I_q (A)
t

= L& nguon tao ra truong tir. Co 2 md hinh co ban:

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt

85


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

* i.  Vector mat d¢ dong khoi

= Pic diém cia vecto mit do dong
khoi:

+ chiéu trung chiéu dong.
+ do lon: J =dI/dS

= Dong dién chay qua dién tich S: | = Ij-ds
S

— —>
<* Pinh luit Ohm: ] =5 E

o+ P din dién [S/m][L/Qm]

CuuDuongThanCong.com EM-Ch1l

Volume Current density
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* Il. Vector mat do dong mat :

=Piic diém ciia vector mat do dong

Surface current density
mat :

+ chiéu trung chiéu dong.
+do lon: J, = dl/dt

* Dong dién chay qua duwong L: | = j J.dl
L
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!'_ 1.6

Cac dinh luat co ban cua
treong dién twr

EM-Ch1
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* 1.6.1 Luat bao toan dién tich :

a) Phat biu va dang tich phin: _

Dong dién thoat ra bén ngoai mit kin S bang toc do giam
cua dién tich chira bén trong mat S.

&S 3

i(t) = ” Lo -

:>i=q§3d§=—d—q v,
S
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* b) Phwong trinh lién tuc:

~dg/dt=i=fJds - v
S

- —dg/dt = ja';v dv

L duds= Ldiv?dv
S

— Ldiv?dv =—Laﬂdv, .

—

ot

divjz—ﬁp\,/@t

(Phwong trinh lién tuc = Dang Vi
phan ciia ludt bdao toan dién tich)

ooooooooooooooooo
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* 1.6.2 Luat Gauss vé dién:

a) Phat biéu va dang tich phén:

Thong lwong cua vector cam wng di€n thoat ra bén ngoai mat
Kin S bang tong di€n tich chira trong mién V giéi han béi mat S
do.

d.DdS=q= | p,dV

CuuDuongThanCong.com EM _Ch 1 https://fb.com/tailieudientucntt 9 1
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* b) Dang vi phan:

ti: f DAS = q= | p,dV

= divD=V.D=p,

Dang vi phan cha ludt
Gauss vé dién.

CuuDuongThanCong.com EM -Ch 1
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* Vi du 1.6.1: Ap dung luat Gauss

Tim thong lwrong cta vector cam wng dién thoat ra bén ngoai mat
Sgidi han béi: x= 1,y= 1lvaz= 1, biet mat do dién tich khoi

bén trong : a XY,z =p, 3_x2_y? 7

d.D-dS= [ p, dv

ol ] q
Jx=-1 jy:-l 7——1 po 3- X2 - y2 R 22 dX dy dZ

B 1 4 A 2 2 2

_S’OOL:oL:oLo 3—X" -y =2z dxdydz
1 1 1

-6(3-5-53)

=16,

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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* 1.6.3 Dinh luat Gauss vé tir:

a) Phat biéu va dang tich phén:

Théng lwrong cuaa vector cam tir dién thoat ra bén ngoai mat Kkin
S ludn bang O.

<:_§S BdS =0
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* b) Dang vi phin :

Tir: (§S BdS =0

=) divB=V.D=0

Dang vi.phan cua ludt

CuuDuongThanCong.com

Gauss veé t. S pole—»

EM-Ch1
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* 1.6.4 Dinh luat Ampere :

a) Phat biu va dang tich phin :

% Luu s6 ciia vector cwong do truong tir H doc theo duwdong kin
(C) bat ky bang tong dong chay qua mat S gi¢i han béi dwong Kin
(C) do.

Ienczzilkzll'l' |2'|3

"
Cj;c Hd | = |..| (Dang tich phén )

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 9 6
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* b) Dang vi phan :

T d Hdl =1,

Do : | = deé :>C§C Hdl = |, = jjdé
S

S

- - - -
Theo dinh 1y Stokes: cj; Hd | = LrotHd S
C

=) rot |:>| _ 3 (Dang vi phén)
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* 1.6.5 Pinh luat Faraday:

a) Phat biéu va dang tich phén:

Increasing B(¢)

A 4 A
1 B
e B 1 M
_l_
Bue = K3 emf{t}é?
2
T T T (b) Equivalent circuit

(a) Loop in a changing B field

cuu B cong o <
emf:qﬁCEdl = - Sdes

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt o8
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* b) Dang vi phan :

Tir gfcﬁdfz—%igdg

—>

==) rotE =V xE =

OB

Dang vi phan

ccccccccccccccccc

ot

EM-Ch1
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* *+ Thi nghiém Faraday:

Faradays Law of Induction

Iieran Mckenzie
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* < Ung dung ciia luit Faraday:

vohtage

| NAVAVAYA

Time

May phat DC

VYohtage

May phat AC

CuuDuongThanCong.com

EM-Ch1
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* *Vidu1.6.2: D2.5 in Rao’s book

Cho: B =B, (sinwtd, —coswtd,) ,xdc dinh emf?

Z

1 —
{ ATC

Ta co: jTBdé:BOSina)’[ I 3’
S

=) emf :q§c Edl :—%(Bosin ot ) = —wB, cos ot
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* % Kiém chirng luit Lenz:

t v,

By /:\ Wdeé' /E\
0 F— i i - o
: n\/%c : 371\/
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* Vi du 1.6.3: Ap dung luit Faraday

Cudn day N vong tron ban kinh a, nam trong mit phing xOy,

tam tai O, noi véi di¢n tro' R, dat trong truong tir B=8B (2a
64,)sinot, m la tan s6 goc, nhw hinh vé bén dwéi. Tim:

a) Tw thong moc Vong Increasing B(1)

gua mot vong day ? b 44

D) Stte di€n dong cam |~
tng emf biét N = 10 ,
B, = 0.2T, a =10cm, o
=103 rad/s ?

c) Cwc tinh cua emf tai t b 44
=07 (a) Loop in a changing B field

d) Dong dién | trong
mach biét R =1 kQ ?

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 1 04
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# “*Vidu 1.6.3: Giai

a) Tiwr thong méc vong qua mét vong day :
®, = [BdS= [[B, 24,+64, sinot |4,dS =67a’B,sin ot

b) emf =—N d(cim :—% 67Na’Bsinot =—67Nwa’B,cosmt

Khi N=10,a=0.1 m, ®=10°rad/s and B, = 0.2 T: emf =-377c0s10%t V

¢) Tait =0, emf =-377cos103%t = - 377 volts : diém 2 cO thé cao
hon diém 1.

d) Dong I trong machla: |= —eI;nf = ?;77 cos10°t = 0.38cos10°t Amps

03

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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1.7 Dong dién dich -

!'_ Hé phuwong trinh Maxwell:

CuuDuongT hanCong .com EM-Ch1 106
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* a) Dong dién dich:

- >
% Tu luat Ampere: rotH=J

— div(rotH) = div J =~/

Do div(rot Ifl):O (vector analysis)

» Luat Ampere chi ding véi dong dién DC !!!

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt
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* a) Dong dién dich : (tiép theo)

“* Tw phwong trinh lién tuc:

—> O —> D
div(J) + ';V -0 = dlv(J+a—) 0
— Jtotal — J+8_D
ot
= Vector mit do dong dan : J= jc [A/ m2]
* Vector mat do dong dich: J, = q = %D [A/m ]
L
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* “* Luat Ampere-Maxwell:

Cjc Ijl d T = Sj 3)+ aa—ItD d g (Dang tich phin)
> > 9D =2 aD -
rotH=J+—=0cE+ G (Dang vi phan)
ot ot
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* ** Vidu 1.7.1: Dong di€n dich

Moi truweong chan khong (o =0, € = g, B = 1) ton tai trudng tir:

H=H,sin ot—pBz a, (A/m)
(Véi B = const). Xac dinh: (a) Vector mat d¢ dong dich ? (b)
Vector cwong do truwong dién ?

a) Doo=0nen: |, 2 e dy a,
Ja=—=rotH =%, Z8 7z
A 0 Hgsinet-pz2) 0

= BH, cos(at — f2)a, (am®)

==>|Jq = BH, cos(wt — B2)a, (m®)

EM _Ch 1 https://fb.com/tailieudientucntt 11 0
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* ** Vidu 1.7.1: Dong di€n dich

Moi truweong chan khong (o =0, € = g, B = 1) ton tai trudng tir:
H=H,sin ot—pBz a, (A/m)

(Véi B = const). Xac dinh: (a) Vector mat d¢ dong dich ? (b)
Vector cwong do truwong dién ?

Giai
%

b) Tircu (a) ta co: D J.— dt = BHO sin(wt — B2)d, cm®)

> || = B sin(wt — fz)a, vim

(QFR
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) Hé phwong trinh Maxwell:

g b) Hiph
Dang tich phan

>~ - 4D
chHd | — j{‘”at

Jd§

(1)

<§ Edi = -9 (BgS
c dt
<§S DdS = g
<§S BdS =0
Luat bao toan dién tich:
dids= _dq
: dt

ccccccccccccccccc

(2)
3)
(4)

()

EM-Ch1

Dang vi phan
rot Ijl = 3+ 9b
ot
ot = - 28
ot
divD =p,,
divB =0
_ —>
div) =-0p, /ot
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* ** Vidu 1.7.2: Hé phwong trinh Maxwell

Moi trweong chan khong (o =0, € = g, p = ) ton tai truwong dién:
E(z,t) =5cos(10°t — Bz)d, (V/m)

Dung hé phwong trinh Maxwell xac dinh p va vector cwong do

treong tur ?

R — “al s ah
* Tuwpt(2) cua h¢ pt Maxwell: 1otk = S A Y
- A a, a,
~Ho = rotE =% Joy Jor

O scosao®t-pz)y O

—_ 1 9 — a o B
=-5Bsin(10°t—B2)a, _ ;_ 51%9 cos(10°t - B2)d,
Ho-

EM _Ch 1 https://fb.com/tailieudientucntt 11 3
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»* Vidu 1.7.2: HEé phwong trinh Maxwell

Ay ¢ Vidy 17

- 0D E
“* Twpt(1) cia hé pt Maxwell: rotH = D _ g, oE
ot ot
N d, a, 4, 2o )
rot H = %X %y %Z _Mo- 0 sin(10°t — pz)a,
~P_cos(10°t—-fz) 0 O
Ho-10
.. OE . q 5B
Va &g — = —580109 sin(10°t —Pz)a, — 5.80.109 — p 5
W,-10
10
= f=—
/ 3
~ D 9 .
= H=——-co0s(10t - Sz)a, (A/m)
1207
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!'- 1.8 Piéu kién bién ciia trwong dién tir

EM-Ch1 115
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* a) Khai niém:

= PKB = la cac phwong trinh toan, mo ta sw rang budc ciaa cac
dai lwrong dic trung cua trwong dién tir trén bién caa hai moi
treong .

MO 4 an
(81; M, 0-1) GT | 7]
. — _ S
(e2; H2i ©2) M6
truong 2

= Lwu Y |a trong cac bai toan diéu kién bién, vector don vi phap
tuyén cua bién luon chon theo qui tac: hwéng tir mOI trwong 2
sang moi treong 1. _,

) 5T d 251
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* b) PKB cho thanh phan phap tuyén:

Y

T —
IDZn

(€25 no; ©))
— N N
(€1; ny; ©41) Dy | B’
1

SR

S

N\
—’
an

Dln - D2n = Ps
Bln - BZn =0
‘Jln —J .

ot

2n

CuuDuongThanCong.com

o — — — _)

a (Dl— Dz) = P, (Dln — D2n) = p;-a,

duas — — —

an(Bl— Bz) =0 (Bln—BZn):O

o o . — — oo =

an(J1—J2)=— apts (Jin—Ja2n) =— A
E M _Ch 1 https://fb.com/tailieudientucntt 1 1 7
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* ¢) PKB cho thanh phan tiép tuyén :

- S — — — N >
Hlt _H2t :'JS anX(tll—Ez):Js (I_:Ilt_l_:IZt)stxan
E—E; =0 | |3 x(E:—E2)=0 | [(Ex—Ex)=0
(€27 Ho; ) i
S T TR T SN N
(€1; Wg; O1) E}Z T—»
v El an

CuuDuongThanCong.com
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!'_ d) Cac trwong hop dac biét:

EM-Ch1 119
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* “ TH1: Ca 2 moéi truwomng dién moi

< Néu ca 2 moi truwong 1a dién moi ly twong thi khéng ton tai dong
mat ciing nhw di€én tich be mat trén bién 2 moi trwdng.
-Jd,=0, 0, =0

Trwong dién

Trwong tw

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt 1 20
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* »TH 2: M6t méi truong 1a dan 1y tuéng

Mo1 truong 1 Mo1 truong 2
E,=0 E,, =0
éanl:jS Hzt_o
an'Dl:pS Dzn:O
B . =0 BZn :O
E,. én

E1n = p_S
&
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* +TH3: C4 2 1a méi trwong dan

a, Di¢u kién déi véi trueong tinh:
1 (€1, O1)

Ps

Va trén bién :

CuuDuongThanCong.com EM-Ch1 https://fb.com/tailieudientucntt
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$ e) Qui trinh bai toan diéu kién bién:

Gia sir biét truwong dién trén bién vé& phia moi truwomg 1 (E,), Xac
dinh trwdong dién trén bién vé phia moi trwong 2 (E,).

1. Xac dinh vector don vi phap tuyén a,.

2. Xac dinh cac thanh phan phap tuyén & tiép tuyén ciia E;.

—

E,=E,+E, @ E, =(E4,)a
3. Ap dung PKB tim Ez-

—

. Ex=E —E,
«»Ap dung PKB thanh phan phap tuyén xac dinh E,,
» Ap dung PKB thanh phan tiép tuyén xac dinh E.,.

:> E2 — E2n T E2t
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$ * Vidu l1l.8.1: Baltoan DKB

M:it phang z = 0 1a bién ciia hai mdi trweomng: moi trweong 2 chiém
mién z < 0 14 chan khong va méi trwong 1 chiém mién z > 0 14
dién moi Iy twéng co g,, = 40. Biét trwong dién trén bién vé phia
mOi trwomg chan khong la : Ez :135)( +40§y _|_5052 (V/m)

Tim trwong di€én trén bién vé phia moi troeong dién moi ?

< Xac dinh a} I
Do vector don vi phap tuyén
cia bién hwéng tir mOi treong 2 — t 3
A- . A .t Moi truong 1 n
sang mol treong 1 nen ta co :
z=0 e \
— — Moi trwong 2 \
d, =4ad, bién
CuuDuongThanCong.com EM _Ch 1 https://fb.com/tailieudientucntt 1 24
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$ “* Vidu1.8.1: Bai toan PKB (tt)

M:it phang z = 0 1a bién ciia hai mdi trweomng: moi trweong 2 chiém
mién z < 0 14 chan khong va méi trwong 1 chiém mién z > 0 14
dién moi Iy twéng co g,, = 40. Biét trwong dién trén bién vé phia
mOi trwomg chan khong la : Ez :133’)( +40§y _|_5052 (V/m)

Tim trwong di€én trén bién vé phia moi troeong dién moi ?

. , N A 1
*¢ Cac thanh phan cua E,:

E2n — (EZ'an)'an — 5052

—>

m

. =E,—E, =134 _+403

y

CuuDuongThanCong.com - https://fb.com/tailieudientucntt
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$ * Vidul.8.1: Baitoan PKB (tt)

M:it phang z = 0 12 bién ciia hai mdi trweong: moi trweong 2 chiém
mién z < 0 14 chan khong va méi trwong 1 chiém mién z > 0 14
dién moi Iy twéng co g,, = 40. Biét trwomng dién trén bién vé phia
mOi trwomg chan khong la : EZ :135)( +40§y _|_5052 (V/m)

Tim trwong di€én trén bién vé phia moi troeong dién moi ?

Gidi
% Xac dinh cac thanh phan ciia E, dung phwong trinh PKB:
E, =E, =133, +40a,

— —

= _ D, Deyutpsdy thas,Eong . 1808,

1n = — — 1 255 7
40
&) &) &)
==) E, =133, +40d, +1.258, (vim)
CuuDuongThanCong.com EM-Ch1i https://fb.com/tailieudientucntt 126


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

$ * Vidu 1.8.2: Baltoan DKB

Mat phang z = 0 1a bién ciia hai moi truong: mﬁi trueong 2 chiém
mién z < 0 O [, = 6; MOi truomng 1 chlem mién z > 0 6 ,, = 4.
Biét mat do dong miit trén bién 14 : J = (1/ ﬂo)ay (MA/m)
Vva trudng tir trén bién vé phia méi truwong 1 :

B, =54, +84, (MWb/m?)

Tim truong tir trén bién vé phia moi truong 2 ?

Giai z 4

A —_
<% Xéc dinh a° Méi truomg 1 d,

i —3 2200 1 Msitruong2 | \
: z bién
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:h * Vidul1.8.2: Baitoan PKB (tt)

«» Cac thanh phan cia ﬁl :
B,=810%3, B,=5107°,
< Xac dinh cac thanh phin cia ﬁz dung phuwong trinh DKB:
B, =B, =8.107°3,
é2t — HzﬁZt — “z[ﬁlt - jSxé:n] = H, Bu_llt — szsxan
B, =7,5.10°d, —6d,x4d,.10° =15.1074,

—>

B, =153 +8a, mwom")

H, =B,/ 1, = 200&, +10613_ m)
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$ “* Vidu 1.8.3: Baitoan PKB hé tru

Mt tru r = 0,1m |& bién ciia hai méi truwong. Moi truong 2 chiém
e A < N\ A o= 4 — ~ p N : — -
mién r < (0,1m la tir mOI cO w,, = 5 va truong tir B, = o;rza(b (T)

M0i truong 1 chiém mién r > 0,1m |a chan khdng. Tim trwong tir
trén bién ve phia moi trwomg chan khong ?

Giai i
0:0 Xéc dinh an_t Méi truong 1 \ a,
n
. 2 Je - >
Do vector don vi phap tuyén Qy
cia bién hwéng tir mOI trwong 2 \
sang moi treong 1 nén ta co : hidn
an ] ar \/

CuuDuongThanCong.com
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# “* Vidu 1.8.3: Bai toan PKB hé tru (tt)

Mt tru r = 0,1m |& bién ciia hai méi truwong. Moi truong 2 chiém
e A < N\ A o= 4 — ~ p N : — -
mién r < (0,1m la tir mOI cO w,, = 5 va truong tir B, = o;rza(b (T)

M0i truong 1 chiém mién r > 0,1m |a chan khdng. Tim trwong tir
trén bién ve phia moi trwomg chan khong ?

Giai -
MGéi treong 1 —

% Cac thanh phan cia B, : trwomg tir ngay bién: C\ a "
— — — Moi trujong 2
B,=(0.2/0.1)a, =2a, (T)

\

b

ién

—

B, =(B,d )d =0
B, =B, -B,, =24, N

-\

CuuDuongThanCong.com EM- Ch 1 https://fb.com/tailieudientucntt
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# “* Vidu 1.8.3: Bai toan PKB hé tru (tt)

Mt tru r = 0,1m |& bién ciia hai méi truwong. Moi truong 2 chiém
e A < N\ A o= 4 — ~ p N : — -
mién r < (0,1m la tir mOI cO w,, = 5 va truong tir B, = o;rza(b (T)

M0i truong 1 chiém mién r > 0,1m |a chan khdng. Tim trwong tir
trén bién ve phia moi trwomg chan khong ?

Giai -
«» Cac thanh phan cia ﬁl dung DKB : MME ﬁn
e . N >
Moi trujong 2
Bln — BZn —
~ - o \
_ i = bié
B, =mH, = H, +Jsxa, o
_ M > . = \/
= B, =0.4a, _

== B, =0.43, (T)
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“ Vidul.8.4: Chuwong trinh MATLAB

Xay dung chwong trinh MATLAB cho phép nhép vao do thim
tir cia 2 mOi trwong, vector don vi phap tuyén va trwong tir ¢
mot mOI trwong, tinh truwong tir 6 moi troeong con lai ?

% M-File: MLP0350

% Given H1 at boundary between a pair of

% materials with no surface current at boundary,
% calculate H2.

Clc; clear

% enter variables

disp(‘enter vectors quantities in brackets,')
disp(‘for example: [1 2 3]')

url=input('relative permeability in material 1:");
ur2=input(‘relative permeability in material 2:");
al2=input(‘'unit vector from mtrl 1 to mtrl 2:");
F=input(‘material where field is known (1 or 2): ');
Ha=input('known magnetic field intensity vector: ');
if F==1

ura=url; urb=ur2; a=al2;
else
ura=ur2; urb=url; a=-al2;
end

% perform calculations
Hna=dot(Ha,a)*a;

Hta=Ha-Hna; Htb=Hta; Bna=ura*Hna,
%ignores uo since it will factor out
Bnb=Bna; Hhb=Bnb/urb;

display('The magnetic field in the other
medium is:');

Hb=Htb+Hnb

CuubDuongThanCong.com

Now run the program:

enter vectors quantities in brackets,

for example: [1 2 3]

relative permeability in material 1: 6000
relative permeability in material 2: 3000
unit vector from mtrl 1 to mtrl 2: [0 0 1]
material where field is known (1 or 2): 1
known magnetic field intensity vector: [6 2 3]
ans =

The magnetic field in the other medium is:
Hb= 6 2 6

EM-Ch1
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$ * Vidu 1.8.5: Baltoan DKB

Cho vector cwong do

Sau . 3 _,
. ksira¢ K
H:<k2
r—>
3 a4 K

truwong tir phan bé trong hé toa dd tru nhw

r>a (Voi K = const & r =
i T <a ban kinh hwong truc)

a) Xac dinh vector mat d§ dong khdoi trong cac mién ?
D) Xac dinh vector mat d¢ dong mat trén matr=a ?

Giai
a) Theo ludt Ampere: a, ra, a,
B, .1 10 .
J=rotH =—\%. %, %,|=——1IrH,la,
r r or
O rH, (1) O

;_[0 khir>a
~ |krd, khir<a

CuuDuongThanCong.com
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* “* Vidu 1.8.5: Bai toan PKB (tt)

D) Chon moi trueong 1lar>a, - ad — a? —
truwong tur trén bién: H, = 5 A =3 9

Chon moi truwong 2 lar < a, o2
truong tir trén bién : H, = % a,

Va vector don vi phap tuyén bién (hwéng 2 —» 1): N1 =4,

“*Vector dong mat theo phwong trinh DKB:

J :ﬁx[ljll—l:lz}zO
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