Tém tit bai gidng phan Pién — T cia GVC :Nguy&n — Minh — Chau
2 yd A N
CHUONG V: CAM UNG DPIEN TU

V.1. THI NGHIEM FARADAY:

1.Thi nghiém Faraday ching to:
- Pua thanh nam chdm vao trong 6ng day thi kim dién k& bi l&ch, chitng t6 c6 dong dién cim
tng xudt hién trong cudn day.
- N&u rit thanh nam chim ra thi kim dién k& bi 1éch theo chiéu ngugc lai, chiing t& dong
dién cdm &ng c6 chiéu ngugc lai.
- Di chuyén thanh nam chdm cang nhanh thi kim di€n k€& 1éch nhiéu, chiing té 1.4 16n
- Thanh nam chAm ditng yén kim dién k& chi 0, chitng t6 I.s = 0
2. Qua thi nghiém trén ta k&t luan:
a. Su bi€n d6i tir thong qua mach kin 12 nguyén nhan phat sinh ra dong dién cdm @ng chay
trong mach.
b. Dong dién cdm ¢ng chi tdn tai trong thdi gian tir thong gii qua mach bién ddi.
c. Cudng d6 dong dién cdm tng ty 1& vdi téc do bi€n ddi clia tir thong.
d. Chiéu cda dong dién cdm tng chi phu thudc vao tir thong giri qua mach ting hay gidm.
V.2. PINH LUAT LENZ (X4c dinh chiéu cta dong dién cdm @ng)
Dong dién cdm ng phai c6 chiéu sao cho tir trudng clia n6 sinh ra ¢ tdc dung chong lai nguyén
nhan phat sinh ra né.
61> B N B
¢i—> B TB
V.3. PINH LUAT CO BAN CAM UNG PIEN TU (X4c dinh suit dién dong cdm tng: Eqq )
Sui't dién dong cdm tng ludn ludn bing vé tri sd nhung trdi ddu vdéi tdc 6 bi€n d6i cla tir thong
gli qua mit.

£ = ‘—% v6i d¢ = B.dS = B.dS.cos(B,dS)
V.4. BAITAP CO BAN CAM UNG PIEN TU:
e Dangl:
- Tinh d¢ = B.dS = B.dS.cos(B,dS)
d¢ _d¢

cu

- Laptyso: —=¢& =
1py s0: — g ‘dt

e Dang2:
- Tinh d¢ = B.dS = B.dS.cos(B,dS)
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- Tinh = [dg=f(0)
()

a9 - _ ‘_M

dt dt

1. Trong tif truong B ciia diy din vo han

- Pao ham:

a/ Tinh . cua thanh AB dit song song day, di chuyén vén tdc 9 L day
d¢=B.dS = Bl.dx
9 _p1 ™ _p1g _4b_pd g

=&, = A1
dt dt dt 2rn.x

(. B)>F N3

cu

b/ & cua thanh AB dit vudng géc day, di chuyén van tbe 9/ day,

ciach diu gan nhat thanh mot doan d
d+l

dp = BdS = 2L (g gy = Pt DY [ as
27wx 11 )

dj= u.p1.dy In d+1

27 d
d¢ _uu,d dy 1nd+l
dt 2z dt  d

£ :,u.,ua.l.glnd+l
27 d

¢/ Khung diy chi¥ nhit (ab) cich doan d, di chuyén 9L day
dé=B.dS = ‘;Lo‘l.b.dx

X
g0 b dx wdl (d+a
¢=Id¢=%_1_=ﬂﬂg ln[ j
T oYX 27wx d

0 =%;'b.[1n(9t+a)—1n(3z)] (vid= 91)

Ly :‘_ﬁ:‘ﬂ-ml-b{i_ﬁ}
“ dt 27 | 9+a Ot
w8 11
_| 2 {d+a_g}‘
up b3 1 ]
Seu = 27 [g_a%a}

d/ Gidng vi du c, nhung dong dién I thay ddi theo:
I=1,e“" (I,, ala hing s0), khung ding yén

up b, (d+a at
1y =—-2-1 A .
P(1) 7 n( 7 j o€

| do| |uu b, (d+a
:>§cu _‘_Z _| 27[ ln d 'I“(_a)e IT—>I¢:>¢‘L
o h{dw) =B,TB
27 d
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Chu y: Bai toan cho mach kin thi / = % (R: 1a dién trd toan mach)
al. I =£= B.l.9 _ up, 119 B
R R 2. xR < ~
Icu z - E
w| —=>7
b, 1w=£=ﬂ-”o-1-‘91n(d”j v 14
R 22m \d ) | A
<G>
2.Trong tif trudng B déu: B
a/ Thanh AB di chuyén tinh ti€n véi 9 @
d$ = B.dS = Bldx B -
d¢  dx Tg
=—=Bl—=BlSY X
S dt dt 4L e
£ =BILY A B
b/ Thanh AB quay quanh dau A vdi van tdc ® <'"[ """ >

1 2
d¢=BdS = B.j rdrdo = B.%.d(p
0

2
s _db_p I do
dt 2 dt
12
=B.—ow
é:cu 2

V.5. HIEN TUQONG TU CAM:

<__§d___><_
A
a1
\ cuy

1. Thi nghié m hién tug¢ng ty cam:

M4 K: cuon day: I = 0, G: kim vuot qué 0 r6i tré vé 0 Lo 1,

DPéng K: cudn day: 1: 0 = I, G: kim vudt qud a rdi trd vé a
Giai thich:
*M& K: p4— B, ™1 B > ¢ cling chiéu I di vio — clia G:

kim 1€ch qua 0
“Déng K: ¢ T— B, TN B > 1.4 ngugc chidu I di ngugc trd

lai vao dau + ctia G: kim 1éch qud a

2. Hé s0 tuy cam cua cudn day:

a/ Binh nghia: L= ? (H)
Cho dong dién I qua cudn day thi cudn day c6 tir thong 1a ¢.
Tang I thi ¢ ting theo va ngugc lai, nhung ty sd ? ludn 12 hiing s6

va goi 12 hé s6 ty cadm.

2
b/ L ciia cudn day dai vo han: L = %’15 (H)
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upnd
I ¢_BnS _ | S _up,n’S
1 1 1 l
3. Suit dién dong tu cam:
d¢ d (L] ) dil
étc =|——]= —_— = —L—
dt dt dt

V.6 NANG LUGNG CUA TU TRUONG:
1. Ning lugng cia tif trudng cia cudn day:

2
W, =21 =L 19 wiL=?)
2 2 2 L 1
S TG =R
di
—L—=%Ri
C.J{:ng dt

di
idt =Riidt+ L.—.idt
éng dt
aw,, =dw,+dw,

ng
w, I 1

=W, =[dW,=|Lidi==LI"
0 0 2

Ning lugng ctia ngudn cung cip trong khodng dr, 1 phin tda nhiét (#i°.ds) va 1 phin tao nén tir
truong (dW,, = Li.di).
2. Mat d§ nang lugng tu truong:
aw,
o, =
dv
Ning lugng tir trudng dugc phan bo trong khdng gian ¢6 tif trudng va mat dd ning lugng tif trudng
tai 1 di€ém dudc xdc dinh:
2
w, lpy-18 :l,u.,u().HZ
2 2 pp, 2

Chitng minh: Cudn day thing n vong dai vd han

2
W lLIZ l/’l‘/’lo'n SIZ
@ = =2 =2 [ =l,u.u.n1.n1
"r S \Y) 20000
< w =—BH
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CHUGNG VI: TRUGNG PIEN TU

Dong dién sinh ra tif trudng va tif trudng bién ddi theo thdi gian sinh ra dong dién. Vay giita dong
dién va tir trudng c6 moi lién hé twong hd, va thyc nghiém da chitng minh khong chi dong dién va
tlf trudng ma cd dién trudng va tif trudng cling c6 mdi quan hé nay.

Tir nhitng nghién cttu thuc nghiém, Maxwell dic k&t thanh 2 luan di€m goi 12 luin diém thit I va
luan di€m tha 11 1am nén tidng cho ly thuyét trudng dién tir: thé thong nhi't bao gdm ca dién trudng
va tu trudng.

VL1. LUAN PIEM THU I CUA MAXWELL:

1/ Phat bi€u: B4t ky 1 tir trudng nao bién thién theo thdi gian ciing phét sinh ra 1 dién trudng
X04y

2/ Phwong trinh Maxwell-Faraday: dang tich phan va vi phén;

Cong do luc dién truong xody thuc hién khi di chuyén 1 dién tich dién duong trén mot dudng cong
kin chinh 12 suit dién dong cdm ing

_fiEdi =-9? 4 ((Bas
gw_[cﬁE.dz_ o dtS(B.dS)
o d e
Edl =-=[(B.dS

fi£ar =~ (545
= (_LrotE.dg :—%(S)(E.dg)
rotb =28
ot

VL2. LUAN PIEM THU II CUA MAXWELL:
1/ Phat biéu: Bt ky 1 dién trudng nao bi€n thién theo thdi gian ciing sinh ra tir trudng.
2/ Khai niém vé dong dién dich 1, .
Dong dién dich 1a dong dién twong duong vé6i dién trudng bién d6i theo thdi gian vé phuong
dién sinh ra tir trudng.
Dong dién dich cé ciing chiéu va dd 16n véi dong dién dan.

: _i_iﬁ_q_ﬁ(z]_a_ff
=g 5o Tals) o
. oD oD

jj"_E Do 16n: jd:E

Ma D=D(x,y,z,t), theo Maxwell chi c6 thanh phan bi€n thién theo thdi gian mdi sinh ra tif trudng.

7 _aa_f mi D=sE+P
. _ab_, oF o
T T o
& 8_E : Mat do dong di€én dich trong chan khong.
"ot
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P
%: Mat d6 dong di€én phan cuc.

3/ Dong dién toan phan I, gdbm dong dién din I va dong dién dich I, .
Mat d6 dong dién tdoan phan: ]’tp =j+J,
4/ Phuong trinh Maxwell-Ampere:
Véi khai niém vé dong dién dich ta c6 tir trudng khong chi do dong dién din sinh ra ma con do
dong dién dich sinh ra, nghia 13 ta c6 mat d6 dong dién tdoan phan:
a) Dang tich phéan:

b) Dang vi phan:

s 7 ) [
($) ($) ot

VL3 TRUONG PIEN TU VA HE THONG PHUONG TRINH MAXWELL:
1/ Truong dién tu':
Dién trudng va tir trudng ton tai trong khong gian tao thanh 1 trudng thdng nhi't goi la trudng dién
tir.
Mat d6 niang lugng cla trudng dién tir dugc xdc dinh:
w=w,+0, =1ED+lBH
2 2
- Ning lugng trudng dién tur:
W= [ wdv =% [ (ED+BH).dV
) )
2/ Hé phuong trinh Maxwell:
e Dinh ly Gauss doi v6i dién trudng:

[ﬁ D.dS = Zq = I pdV divD = p Dién trudng tinh 1a trudng c6 ngudn
($) 14
e Dinh 1y Gauss cho tlr trudng:
§B.4S =0 divB =0 Tir trudsng 13 trudng xody
)
e Pt Maxwell-Faraday:
L~ U =N ads I
§E.dS = _EIB'dS rotE = ~ Hién tugng cam tng di€n tir

()
e Pt Maxwell-Ampere:
§HdS =~ j‘+a—D ds rotH = j + D o0 tai dong dién dich
> & ot ot
3/ Cac phudng trinh lién hé cac dai lugng dic trung cho tinh chit méi trudng:

—

e Moi trudng dién moi: D=c¢eg, E
e Moi trudng din dién: j=0E
e MOJi trudng tir hda: B= y7N7R H

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


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

Tém tit bai gidng phan Pién — T cia GVC :Nguy&n — Minh — Chau

e Pt Maxwell doi v6i trudng tinh dién:

divD = p
rotE =0 (Trudng thé)

e Pt Maxwell ddi véi tir trudng khong ddi:

divB =0

rotH =j  (Dinh 1y Ampére)

_ . E=E(x,y,z,t); B=B(x,y,z,t); p=0

e Pt Maxwell d8i v6i song dién tir: (*.3,2,1) 2,0 P
D= D(x,y,z,t); H= Fl(x,y,z,t); ] =0

divD =0 divB =0
rotE = —a—B rotH :a—D
ot ot
e Maxwell gidi ra:
. 0 .E
AE =¢¢&, ..
o /’l luo 612
. 0°.B
AB=c¢.c¢, .0
o /“l lLlo 61‘2
.o 2 82 82
Téan t& Laplace: A=VV=—"st—+—
ox~ oy oz
p e 1 o’ )
* Trong Vatly: Ay=—+ Py (pt s6ng)
c t
Phuong trinh ¢6 vo s6 nghiém tiy thudc diéu kién dau:
Nghiém dic biét: y =y, .coslot —k )
Ay = k‘;—y (pt khuéch tan, pt truyén nhiét)
t
- Trudng dién tir lan truyén dugc trong khong gian dudi dang séng v6i van toc:
1
G=—
V g'go ‘lu'/uo
- Trong chian khong: 9= ! =3.10°m/s
V go 'luo
P c c
- Trong moéi trudng: 9= =—
Jeu n

Vay chi€t sudt moi trudng: n = ./&.u
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