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Tt treong

/

< Tuong tac tu
o Kétluan: Twong tac tir la twong tac gitra
= Nam cham - Nam cham
= Nam cham - Dong dién
= Dong dién - Dong dién
o Ban chét cua twong tac tir: la twong tac gitra cac hat dién tich chuyén
dong voi nhau
o Tt tinh cia nam cham la do dong dién phan t& bén trong no gay ra.

Hoc vién
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Tt treong

s Khai niéem
o “Tl truong la mot dang vat chat ton tai xung quanh cac dong dién
(cac hat dién tich chuyén dong), va la nhan t0 trung gian truyén

tuong tac gita cac dong dién voi nhau. Tir truong cung la mof dang
dac biét cua tru’o’ng dién tu”.
o Cochétewong tacte o
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Tt treong

*

<+ Veéc to cam ung tir, Dinh ly Bio-Savart- Laplace

o Dai lugng nao ddc
trung cho t truong

o D€ dac trung cho tw
treong vé mat luc tac
dung nguoi ta st dung

vec to cam ung tw B. - gy
N , ) , \ - e S
o Nhu vay vec to cam tng ~J E— —

ttt B cua tir treong cling —
teong tu nhw véc to ceong
do dién treong E cua dién treong.

o Dé xac dinh véc to cam tng tir B nguoi ta ap dung dinh luat Bio-
Savart-Laplace

X 4 o A? H ¥ Y
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Tt treong

*

< Dinh luat Bio-Savart-Laplace

o Dinh luat: Véc to cam tng twr dB do mét phan tk dong dién I dé gay

ra tai diém M cach né mét khoang 7 ¢ dac diém:

* Phuong: vudng géc voi mit phang chita phian tix Id# va diém M

= Chiéusao cho3 véctoId?, 7 vaB lap thanh mot tam dién thuan (xac
dinh theo quy tac van dinh &c¢)

= PO Ion

* Trong do6 py = 4m x 1077H/m 1a h.%ing sO tit ctia chan khong, u la h.%ing
sO tr ty d6i ctia moi treong
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Tt treong

“» Quy tac van dinh 0c xac dinh chiéu ctia véc to cam tng tw
o “Dat cai dinh 6c theo chiéu ctia dong dién, néu quay cho cai dinh 6c
tién theo chiéu dong dién thi chiéu quay cuta cai dinh 6c tai mot diém
sé€ la chiéu ctia véc to cam tng tir tai diem do”

Hoc vién
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Tw treong

<+ Nguyén ly chong chat tir treong

o Cho phép tim véc to cam tng ttr do toan by dong dién gay ra tai mot
diém nao d6. Véc to cam tng tir do mot dong dién bat ky gay ra tai
mot diém nao d6 bang tong cac véc to cam tng tir do cac phan ti
dong dién gay ra tai diém do.

B=>Y AB,
i=1
o Dudi dang tich phan

AB, » dB;n — «

B= j dB
(Toandong)
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Tt treong

/

< Vidu: Tk trudng cia mot day dan
co ceong do I thang dai vo han

<

Hoc vién
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Tt treong

/

< Vidu: Tk trudng cia mot day dan
co ceong do I thang dai vo han

_ HoH [Idz X f‘]

dB k
4 r
dB
R ©
/
/ M
14 6 r
Id/
\
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Tt treong

/

< Vidu: Tk trudng cia mot day dan
co ceong do I thang dai vo han

_ HoH l]dz X f‘]

4 r

dB

I¢dl-sin6
o fam- 23

A

Hoc vién
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Tw treong

/

< Vidu: Tk trudng cia mot day dan
co ceong do I thang dai vo han |

_ HoH [Idz X f‘]

dB 3
A4r r
B .
B dez ,uO,uIJdK-SIHH
4r - r’ )
r= .R Vé£=COt(9:>d€= Ralé? l‘\
sinéd R sin” & 2 )
0 : B
B= ﬂc’ﬂ[jde Sing _ ﬂ"ﬂ](cosﬁl —os6,)
47 5 R 4R
6’1=O;6?2=7r:>B=’uO’UI
27R
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Tt treong

ang dai vo

I th

do

/4 \

an co cuong

ong ctia mot day da

\

Vidu: Tt tru

\/
0’0

-_— T .I.-I.I.L...

Wl aly 2 =
e 5 \ o n x = :
. [ S i " v

g o 1 2

Nong nghiép Viét Nam

Hoc vién

HVN

Nguyeén Tién Hién

10/24/2020 — No. 13



Tt treong
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% Vidu: Tk truong ciia mot vong day dan hinh tron
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Hoc vién
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Dinh ly Ostrogradski-Gauss

\/

< Duong cam ung te

o Débiéu dién tir trrdng mot cach hinh anh nguedi ta duing cdc duong
cam ung tu.

o Do la nhitng duong cong vé ra trong tir treong sao cho tiép tuyeén tai
moi diém ctia no trung véi phuwong cua véc to cam tng tir tai diém
d6. Chiéu ctia dwong stic tir treong la chiéu ctia véc to cam Gng tir.

o Quy wdc: vé s6 duwong cam u’ng ttr qua mot don vi dién tich dat

Vuong gdc v6i ching cé tri s& bang do 16n ctia véc to cam tng tir tai
diém do.

o Dac diém:
= PDuong cam ung tir la nhitng dwong cong kin khong giao nhau.
= Chiéu di ra ttr cwc bac, di vao ciec nam ctia nam cham

= 7 o 0 Hoc vié
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Dinh ly Ostrogradski-Gauss

/

< Duong cam ung te

x 4 > H 3 .'-l
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Dinh ly Ostrogradski-Gauss

/

< Duong cam ung te
o Tt pho: Tap hop tat ca cac dwong stic tie

x 4 > H 3 .'-l
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Dinh ly Ostrogradski-Gauss

\/

o To thf)ng
o Dinh nghia

—

®,, =B-S=B-S-cosf CDszdCDM =jB-d.§

o Y nghia: Tir thong c6 tri s6 bang s& lirong dwong cam tng tir giti qua
dién tich S
o Quy wdc: tir thong di ra khoi mat cong 16i mang gia tri duwong

OOOOOO

x 4 o A? H ¥
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Dinh ly Ostrogradski-Gauss

\/

< Dinh luat Oxtrogradsky-Gauss

Tw thong dira
Tw thong di vao

n

S~
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®, =§B-dS=0
S

o Tu thong toan phan gtti qua mat kin S bat ki bang khong.
o Y nghia: Khong ton tai “ttr tich”

Hoc vién
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Dinh 1y dong toan phéan

¢ Luwu sO cta véc to cam tng tu
= Lwu sO ctia véc to cam u’ng t B doc theo dlrorng cong kin la dai lvong
ve gia tri bang tich phan ctia véc to cam trng tue B doc theo toan bo
duwong cong do

N
SEB-dZ: §B-d€ocos(f8-d?) I

» Dinh ly “ “Lurt 88 ctia vée to cam
ung tir doc theo mot duong cong
kin c6 gla tri bang tong dai s6 dong
dien xuyen qua mat cong gioi han
do nhan voi yyp”

§B-dz=,uo,u1

Hoc vién
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Dinh 1y dong toan phéan

% Chtng minh (tham khao)

A
§B-dﬁ = @B-dé-cos(B-dE)
(€) (€)
d/ - COS(B- d?) = rd¢
B= uouz—ir

§B- dl = §,uo,uzi - rdg
(©) (©) r

I I
§B-dl = pop— dp = uopl
() 7 (c)

OOOOOO
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Dinh 1y dong toan phéan

’0

* Apdung

o PDuong cong khong bao
dien

§B di = jB di + jB di

la2 2b1

B-dl =0

(©)
o Nhiéu dong dién

L. {
§B'd€:ﬂoﬂ(_l1+lz_13) / 1
(C)
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Dinh 1y dong toan phéan

/

% Apdung

o PBuong cong bao quanh dong dién nhiéu lan

X 047 o n Hoc vién
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Dinh 1y dong toan phéan

/

% Ap dung: Tt truong trong long cudn day hinh xuyén

i‘;B-d_é:,uo,u-ﬂl
(©)
B{dl = B-27R = you -l
(©)

Mot - 11
27TR

n la s6 vong day

ocvVv

x 4 o A? H ¥
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Dinh 1y dong toan phéan

/

% Ap dung: Tt tredong ctia 6ng day thang (tie treong ctia cudn
cam)
o 6ng day dai vo han = hinh xuyén cé ban kinh bang v6 cting.

B = pounyl

o ny=n/2nR la mat d6 s6
vong day tren mot don =
vi d0 dai cta Ong day. .

o Trén thuc t€ nhitng 6ng QL Pa
day co chiéu dai lon hon
khoang 10 [an duong kinh
ctia nod co thé coi gan dung
la co tr treong déu bén trong Ong.

[ R
L 1

Hoc vién
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Tac dung cua tu treong

% Luwc Ampere
* Luc Ampela lwc caa tir treong tac dung lén mot dong dien dat trong no.
= Biéu thirc: mot phan ti dong dién dai € c6 ceong do I dat trong tw
treong co cam ung tur B sé chiu tac dung cta mot luc te dF

o C6 phuong vudng goc voi nfatpliaeg Bira 4 va B
o C6 chiéu xac dinh theo quy tac ban tay trai
o Cb6 do 10n:

Trong do a la goc hop boi hai véc to [ vaB

F=1I-Bsina

Hoc vién
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Tac dung cua tu treong

/

% Luc Ampere

o Quy tac ban tay trai: “Dit ban tay trai sao cho véc to cam ting tir
hwdng vao long ban tay, chiéu tir ¢6 tay t6i cac ngon tay chi chiéu
cta dong dién khi d6 chiéu ctia ngon tay cai choai ra mot goc 90 do
chi chiéu cua lyc tir tac dung lén dong dién”

Hoc vién
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Tac dung cua tu treong

s Luc Lorentz
= Luc Lorentz la luc cta tir treong tac dung lén mot dién tich chuyén
dong trong no

= Gia st dién tich q chuyén dong vdi van toc v trong tir treong B

qg=1-t
(=v-t
= Alphala goc hop bdi phuong cta véc to van toc v va phuong cua véc to
camung tu B
= Luuy:

o Chiéu cua dong dién I 1a chiéu chuyén dong cta dién tich duwong, cing chiéu
r. A A > ~ \ .
vOi van toc v néu g duong va nguoc lai

—]./=q- V= F=Bllsina = Bgvsina

o F vudng goc vai v nén chi lam thay déi phuong caa v

Hoc vién
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Tac dung cua tu treong

s* Luc Lorentz

Hoc vién
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Tac dung cua tu treong

» Chuyén dong cua hat tich dién trong ttr truong

Y v, = vsinb

_ 27R

A=v, T
qB V.

Hoc vién
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Tac dung cua tu treong

/

< Tuong tac ctia hai dong dién song song

o Dong dién I, gay ra mot tir treong xung quanh no

o Tai vi tri ctia I; cach I, mot khoang a tir truong nay ¢o phuong vuong
goc voi [;, chiéu nhu hinh vé va c¢6 d 16n bang

' 14
B, = Moty E\)

2ra
o B, tac dung len I} mot lwc twe

F=I0xB,=I(xB, = “Og‘lllzf
na

o Theo quy tac ban tay trai, litc nay hudng
vé I, néu hai dong dién cung chiéu va
nguwoc lai, tie la chung hiat nhau néu cung
chiéu, day nhau néu nguoc chiéu

Hoc vién
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Tac dung cua tu treong

/

< COng cua luc twr

dA=F -dx=1dl-B-sin90°-dx
dA=1-B-dS(do,, = B-dS)
U
dA=1-do,,

dS = d/ - dx, 1a phan dién tich ma day dan quét duoc trong qud
trinh chuyén dong; d®,,1a tir thong gtri qua dS.

X 047 o n Hoc vién
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Tac dung cua tu treong

/

< DOng co dien
o Cap luc tr tac dung 1én khung day dan; Dong co dién

Hoc vién
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Hién twgng cam wng dien tw

/

% Thi nghiém Faraday

R | | |
=% B Be =29%

o Khi nam cham (6ng day c6 dong dién) chuyén dong c6 dong dién
xuat hién chay qua dién ké

Hoc vién
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Hién twgng cam wng dien tw

s Nhan xét

o Nam cham dich chuyeén, ong day co dong dién dich chuyén.

o Thay d6i dong dién hoac dich chuyén loi sdt thi tir thong qua ong
day 1 bién thién. Ngoai ra khong con mot biét ddi nao khac trong
ong day 1.

o Dao chiéu cia nam cham hay ong day thi kim dién k€ dich chuyén
theo hwong ngwoc lai.

o D 1éch cua kim dién ké phu thudc vao toc do di chuyén cua cac
thanh nam cham va ong day 1.

o Moi sy dich chuyén déu dan dén su thay doi cta tir thong giri qua
ong day.

Hoc vién
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Hién twgng cam wng dien tw

<+ Két luan cuia Faraday
o Su bién doi cua tir thong giri qua mach kin la nguyén nhan sinh ra
dong dién cam tng trong mach do
o Dong dién cam tng chi ton tai khi ttr thong giri qua mach kin thay
doi
o Cwong d6 cua dong dién cam tng ti 1€ thuan véi téc do bién doi cua
tte thong giri qua mach
s Khai niem
o Vay “hien twgng cam tng dién twr la hién twong xuat hién suat dien
dong cam tng trong mot mach dien khi tir thong qua mach do bién
thién”.

Hoc vién
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Hién twgng cam wng dien tw

s Dinh luat Lens
o “Dong dién cam tng phai c6 chiéu sao cho tir treong ma noé sinh ra
co tac dung chong lai nguyén nhan sinh ra nd”.
o Néu tir thong qua mach kin tang thi tir treong cam tng ngwoc chiéu
voi tir treong gay ra no.
o Néu tir thong qua mach kin giam thi tir treong cam tng cung chiéu
voi tir treong gay ra no.

/
4/ U
. / _ /
B, | B, |
1 I
Bl L Bl L
B \ B \
C ‘\ C ‘\
\ \\

% 7 o 0 Hoc vié
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Hién twgng cam wng dien tw

\/

< Suat dién dong cam tng
o Gia str c6 mot vong day dan kin
dich chuyén trong mot tir truong
khoéng déu sao cho tir thong qua
vong day thay doi gay ra moét suat 2
dien dong cam tng trong vong day.
o Goi dA la cong cua luc tur tac dung
lén vong day trong khoang thoi
gian dt, khi do
dA = Ldo,,
o Theo dinh luat Lens cong ctia lyc tir can trd sy dich chuyén ctia vong
day cho nén dé dich chuyén vong day ta can phai ton mot cong dA’
bang cong dA vé tri so.

dA'=-dA =-1.dD,,

Hoc vién
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Hién twgng cam wng dien tw

\/

< Suat dién dong cam tng

o Mat khac theo din luat bao toan nang luong, cong co hoc dA” dwoc
chuyén thanh nang lwong cua dong cam tng. Néu goi &, la suat dién
dong cam tng thi nang luong cua dong cam tng sinh ra trong
khoang thoi gian dt la:

dE,. = ¢ 1.dt = dA
o Vay

dA'=-dA < ETdt=-I -db,,

o “Sudt dién dong cam tng ludn bang vé tri sO nhuwng trai dau véi toc
dd bién thién cua tir thong giri qua dién tich ctia mach dién”.

dod
_ M
— gc -
dt
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Hién twgng cam wng dien tw

% Mot vai tng dung

. L AC Voltage
coil magnet circuit LED
board housing

Ol diaphragm permanent magnet
1
- Magnet;
- 7 = Flux c""\ 1
g | 0l Y. '
@ [—
e ‘ E . f\-’
- o) ]
r- = # q
=1 S - . .
T = sound waves ] electric signal
i 5 P j| .
H. I L ¥ ':.\' L7 L
~ Ti-ansfo oo
— ﬂher*_’,

coil

~ . " Hoc vié
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Hién twong tu cam

/

% Thi nghiém

o Mach dién 1: DBen sang t6i binh
thuong khi déng ngat khé K

o Mach dién 2: Péng khda K den
sang tir tit, ngat khoa K deén tat
tee tie. Khi dong khoa K kim dién
k& 1éch vé a, khi ngat khda K kim
dién ké'léch vé b trude khi quay
tro lai vi tri can bé"mg 0

o Két luan: Ro rang khi ngat khoa
K da c6 mét dong dién xuat hién
trong mach lam dén vut tat va lam
kim dién ké'léch vé bi tri b truedce
khi quay tro ve 0

OOOOOO

x 4 o A? H ¥
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Hién twong tu cam

% Giai thich

o Batkhda K, itang => @ gi
qua ong day L tang ==> xuat hién
dong dién tu cam i. trong mach
co chiéu chong lai viéc tang i
==> cudn cam L tich tr& mot phan
nang luong dwoi dang nang luong
tr treong lam dén sang tie tie.

o Ngat khda K, i giam ==> ®,, gti qua dng day L gidm ==> xuat hién
dong dién tu cam i. trong mach cé chiéu chong lai viéc giam i ==
cuon L giai phong ndng lwong tich trix lam den tat tue ttr.

Hoc vién
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Hién twong tu cam

< Dinh nghia
o Hién twong tw cam la hién twong xuat hién dong dién cam tng do
chinh sy thay d6i cia dong dién dang chay trong mach gay ra

\/

< Suat dién dong ti cam

dd . .
gtc = —Tlfw, ma (DM oC 1
di
O, =Li=>¢, =-L—

L 1a hé s6 tu cam cta 6ng day, don vi henri (H)

o “Trong mach dién ding yén va khong thay d6i hinh dang, suat dién
dong tuw cam luodn ti 1€ thuan nhung trai dau véi téc do bién thién
cuong do dong dien trong mach”.

Hoc vién
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Nang luwgng tui truong

*

< Nang lwong cua 6ng day (cudn cam) R L

o DPong khoa K dong dién tang tue —
ttr do xudt hién dong dién ty cam
trong mach, dong dién nay ngwoc | | ‘ = &=
chiéu vdi dong dién do ngudn phat |
ra. Nhiét lvong toa ra trén dién tro I,
R nho hon I§Rt.

o Ngat khda K, dong dién giam tu Péng K
ttr ==> cO mot nang lwong duw trix 0
dau do dwoc giai phong ra lam toa
nhiét trén dien tro R du mach ho.

Ngat K

Hoc vién
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Nang luwgng tui truong

< Nang lwong ctia 6ng day (cudn cam) R L
o Ap dung dinh luat Ohm —
e+e,=IRe,, = —Lé K
o Nhan hai vé€ véi idt 0
eidt — Lidi =  Rdt Dong K
o =>Nang lwong tir treong
dw, = —Lidi
I,
o Trong ca qua trinh Ngit K

W, = [dw,, = —IjoLjdjz ész
0

OOOOOO

x 4 o A? H ¥ ¥
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Nang luwgng tui truong

/

% Nang lvong tir treong
o Nang luwong ttr treong
W = 1
2
o Nang lwong nay ton tai trong khoang khong gian c¢6 tir treong (ttec
la chi ton tai trong thé tich ctia 6ng day)
o Mat do nang lwong tir treong
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Nang luwgng tui truong

/

% Nang lvong tir treong
o Tu trrong mang nang leong.
o Nang lugng ttr treong dinh st trong khoang khong gian co tue
treong (khoang khong gian gidi han boi thé tich cua 6ng day)
o Mat do nang lwong tir treong
1B

2 HoHt
o Biéu thitc nay ap dung cho mot tir trueong bat ky.

a)m

Hoc vién
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