Chuwong 31: Pinh luat Faraday

rong cac chwong trudc, cac khao st cua ching ta vé dién va tir tap trung vao dién trudng
'sinh ra bai cac dién tich ding yén va tir truong sinh ra do cac dién tich chuyén dong.
Chuong nay s& tim hiéu cac hiéu tng sinh ra bai tir truong bién ddi theo thoi gian.

'Céc thi nghiém duoc thuc hién bai Michael Faraday & Anh nim 1831 va cling duoc thyuc
hlen doc 1ap boi Joseph Henry ¢ My trong cung ndam do6 da cho thdy mot suat dién dong
(electromotive force — emf) ¢6 thé dugc cam wng (sinh ra) trong mot mach dién khi tir truong thay
d6i. Két qua cua nhitng thi nghiém trén dan téi mot dinh luat rat co ban va quan trong caa dién tir
duoc goi 1a Binh lugt cam #ng Faraday. Mot suat dién dong (va do dé6 mot dong dién) cd thé duogc
sinh ratrong nhiéu qua trinh khac nhau trong d6 ¢ su thay doi cua tir truong.

When a magnet is moved When the magnet is

. A > 4 :
31 . 1 Dln h I uat Cam lrng toward a loop of wire When the magnet is held moved away from the
* ° connected to a sensitive stationary, there is no loop. the ammeter shows
Farad ay ammeter, the ammeter induced current in the that the induced cirrent
shosws that a current is loop. even when the is opposite that shown in

imduced in the loop. magnel is inside the loop. part E1.
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Hinh 31. 1 Thi nghiém cho thdy dong dién cam

31.1.1. Suat dién dong dwoc sinh ra khi tir trwomg thay d6iMét vong diy dwoc ndi Vo
thiét bi nhay dé do dong dién (hinh 31.1). Khi nam cham di chuyén hwéng téi
vong day, ampere ké bi léch. Gia sir chiéu chiéu dwgc chon la gia tri am. Khi
nam cham ding yén c6 dinh, ampere ké khong bi léch. Do @6, khong xuat hién
dong cam wng (induced current) cho du nam chadm ¢ trong vong day. Khi nam
cham di chuyén ra xa vong day thi ampere ké léch theo chiéu ngwoc lai.

Kim ampere ké Iéch khi nam cham di chuyén hudng lai gan hoic hudng ra xa vong day.
Ngu‘O’C |a| ampere ke Cung leCh khi VOng day di ChUyen The emf induced in the secondary circuit
lai gan hay huéng ra xa nam cham. Do d6, ddi véi vong ‘Ju‘:‘:‘z‘t‘;}i’J:‘;f:(;:ﬁ“;i;“‘g““"f field
day ta nhan thay rang nam cham di chuyén ciing lién -
quan t(’)’i 1’1(3. Diéu né.y Ia dO SI.I thay déi Cﬁa til’ tru(‘)’ng- When the switch in the
Dong dién cam tmg duogc sinh ra boi suat dién dong | Primany crcuitis closed,

the ammeter reading in the

cam un g . secondary circuit changes

momentarily.
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Hinh 31. 2 Thi nghiém ciua Faraday



31.1.2 Thi nghiém dinh luat Faraday

Cuén day so cap (primary coil) duoc ndi véi 1 cong tic va 1 ac quy (hinh 31.2). Day
duoc quan quanh vong Sat Mot cudn day thu cap (secondary coil) cling duoc quan quanh
vanh dai thép. Khong c6 ac-quy ndi véi cudn day tha cap. Cuon day tha cap khong ndi truc
tiép vai cuon day so cap.

Ngay khi khoa duoc dong, ampere ké thay ddi tir 0 léch theo mot hudng va sau do quay
tro ve 0. Khi khoa m¢, ampere ké thay d6i theo hudng nguoc lai va quay vé 0. Ampere ké
doc 12 0 khi c6 dong 6n dinh hodc khéng cé dong trong cudn so cap.

Két luan: Dong dién cam ung chi Xuat hién trong vong day khi tur truong thay déi
Dong dién cam ung chi ton tai trong thoi gian tir trvong di qua cudn day thay d6i. Viéc ton
tai tir thong khéng du dé sinh ra suat dién dong cam ng, can phai c6 sy thay doi cua tir
thong.

31.1.3 Phét biéu dinh luat Faraday vé cam &ng

Sudt di¢n dpng cam ing trong mach ti 1é véi lweng tir thong qua mach bién thién
theo the1t gian.

Biéu thuc toan hoc:

do,
dt

Trong do Dp = j BdA )3 tir théng xuyén qua vong day.

Néu mach bao gom N vong day, c6 cung dién tich, va néu phi @, la tir théng qua mot
vong day, mdi vong c6 mot suat dién dong cam ¢ng thi dinh , / 9
luat Faraday tr¢ thanh: Normal p

chB to loop I
dt (31.2) > f

E=—

Loop of
area A

Gia st vong day c6 dién tich A, dat trong tir truong B nhu
hinh 31. tur thong qua vong day bang BAcosé do d6 suat dién
dong cam ang c6 thé viét thanh:

g:_a(BACOSQ) (31.3) |:|‘Inh 31. 3 Dinh lugt

Cau hgi 31.1: Mot vong day tron dugc gitr trong tir truong déu véi mat phang vong
day vudng goc vai cac duong cam tng tur. Piéu nao sau daykhong giy ra dong dién
cam tng trong vong day? (a) 1am bién dang vong day (b) xoay vong day quang tryc
vudng goc véi cac dudng stc tir (€) gitt hudng caa vong day cd dinh va di chuyén
doc theo duong suc tur (d) kéo vong day ra khoi tir truong.




31.1.4 Céach tao ra suét dién dong cam ng

e Tutruong B co thé thay doi theo thoi gian.
e Dién tich vong day thay dbi theo thoi gian.

e GOc 0 gitta B va phép tuyén cua vong day c6 thé thay doi theo thoi gian.

e Batky su két hop nao cua cac diéu kién trén.

31.1.5 Ung dung cia dinh luat Faraday- GFCI (Ground

Fault Circuit Interrupter)

GFCI (ngat dong rd ndi dat) nhu hinh 31.4 bao vé nguoi
dung céc dung cu dién khong bi dién giat. Khi dong trong soi A
day chay theo hudng dbi dién, cam ung tir 1a zero. Khi dong di PSS
theo chiéu nguoc lai trong day 2 thay d6i, cam tng tir khéng >
con 1a zero nira. Két qua l1a suat dién dong cam ang co thé

dung dé khoi dong cau dao ty dong.

31.1.6 Ung dung ciia dinh luat Faraday — cugn bt (Pickup

Coil)

M6t aing dung tha vi khac cua dinh luat
Faraday la tao ra am thanh trong dan ghi-ta dién
(hinh 31.5). Cuén day trong truong hop nay dugc
goi la cuon bat, dugce dit gan day dan ghi-ta duoc
lam tir kim loai dé nhiém tir. Mot thanh nam cham
vinh ctru trong cudn day tir hda mot phan soi day
gan no. Khi day dan rung, phan tir hoa sinh ra
tir thong thay d6i trong cuon day. Tir théng
thay doi sinh ra mot suat dién dong cam ung
cap cho mot bo khuéch dai (amplifier). Pau ra
cua bd khuéch dai dua tin hiéu dén loa phét ra
am thanh.

Bai tap miu 31.1:

Giai

duoc sinh ra trong cuon day.

Alternating
current

Circuit
breaker

Sensing
coil
Iron
ring —-=

Hinh 31. 4 Cac thanh phan
co ban cga m¢t thiet bi ngat
mach chong ro dién.

Magnetized
portion of
string
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Hinh 31. 5 Ddy dan trong ghita dién

Mot cuon day chaa 200 vong. Mbi vong hinh vuéng canh d = 18 cm, tur
truong déu vudng goc véi mit phang cudn day duoc bat 18n. Néu tir truong
thay d6i tuyén tinh tr 0 dén 0,50T trong 0,8 gidy. Tinh d6 16n cua suét dién
dong cam &ng trong cuon day khi tir truong thay do6i?

Khai niém hda: Tir md ta trong dé bai, hiy tuong twong dudng suc tir xuyén
gua cudn day. Vi tur truong thay doi do Ién, mot suat dién dong cam ung



Phan loai: Ching ta sé& tinh suét dién dong bang cach dung dinh Faraday tir muc
nay, ta co thé xem vi du nay nhu mét bai toan thay thé.

Tir phuong trinh 31.2 luu ¥ ring tir trudng thay doi theo thoi gian:

B,B,
=N ADy _ABA) _\ 1 AB _\ ;BB
At At At At
Thay s6 vao:
6= (200).018m)2 = 22T =0 _ g
0,80s

Luu y: Néu yu clu tinh do 16n cia dong dién cam tng trong cuon day khi tir truong
thay doi thi sao? Ban c0 thé tra loi cau hoi nay khéng?

Tra loi: néu cuon day khong duoc ndi vao mach dién, ciu tra 1oi don gian: dong bang
0!

Dé c6 dong trong cudn day dau day phai duoc ndi véi mach ngodi. Ching ta gia st rang

cudn day duoc ndi véi mach ngoai va dién tré tong cong cua mach va cuon day la 2,0Q.
Khi d6 d¢ 16n cta dong di¢n cam ng trong cuon day la:

@ 4,0V
R 20

—=2,0A

Bai tdp miu 31.2: B
Mot vong day dién tich A duoc dat trong tur truong

vudng goc voi mit phiang vong day. o I6n cua B
—at

B

max

thay doi theo ham mi B= Bmaxe , trong do6 a la

hang s6. Tai t=0 tir trudng 12 Bmax Va tai t>0 tir truong
giam nhu hinh. 31.6 Tim biéu thac suat dién dong
cam rng trong cudn day theo thoi gian? g

Giai Hinh 31. 6 Bai tdp mau 31.2

Khai ni¢ém hoa: Loi gidi vat Iy trong truong hop nay tuong tu nhu bai tap mau 3.1
tre hai tha: chi c6 mot vong day va tur truong thay doi theo ham mii chw khong
phai tuyen tinh.

Phan loai: Chiing ta s& tinh gia tri ciia suat dién dong cam tng bang dinh luat Faraday
ta c6 thé xem bai toan nay nhu mot bai toan thay thé.

Phuong trinh 3.11 cho bai toan nay duoc viét lai dudi dang:

B.B.
f=N2De ABA) _NatB _ g2 52
At At At At
Thay so vao:



6| = (200).028m)2 = 22T =0 _ 4 gy
0,805

Suét dién dong do chuyén déng
Chang ta s& md ta sudt dién dong chuyén dong
(motional emf), suat dién déng cam ung trong day dan di
chuyén qua tir trudng déu. Céac dién tich trong day dan chiu
31.2t4c dung luc F =qvx B c6 hudng doc theo chiéu dai I. Duéi
tac dung cua lyuc tir, dién tich duong di chuyén 1én dau phia
trén cua day din, con dién tich &m di chuyén vé dau phia duéi
cua day dan. Két qua la c6 su phan cuc do tich dién, dién
truong duoc sinh ra bén trong vat dan. Vung tich iy dién
tich tai hai dau cua day dan can bang theo luc dién va tu.
Phuong trinh dién ta sy can bang: QE =qvB

Hay: E=vB

Dién trudng sinh ra trong day dan ti 1¢ vai hiéu dién thé gita
hai dau day dan theo biéu thac: AV =El

Theo diéu kién can bang
AV =El = Blv (31.4)

In steady state, the electric and
magnetic forces on an electron
in the conductor are balanced.

= —
b | Biu
?/F,
¢ = F,
gﬁ
—

Due to the magnetic force on
electrons, the ends of the

conductor become oppositely
charged, which establishes an
electric field in the conductor.

Hinh 31. 7 Mt day dién
thang chuyén dong Vi
vdn toc v trong tir truong
déu Bvudng goc véi vdn

Do d6, mét higu dién thé duoc duy tri giira hai dau day dan khi day van con di chuyén
trong tur treong déu (hinh 31.7). Néu chiéu chuyén dong cua day nguoc lai, chiéu caa hiéu

dién thé ciing nguoc lai.
31.2.1 Thanh dén trwet

Mot mach dién c6 mot thanh dan chiéu dai | di c‘huyén doc theo hgi thanh ray song song
co dinh nhu hinh 31.8 a. Gia st thanh co6 dién tré bang khong va phan ding yén cua mach

co dién tro R.

A counterclockwise current [is
N A 5 - N
Tu‘ thong gu‘] qua maCh Ia (I)B = Blx induced in the loop, The magnetic
. force Fgon the bar carrying this

current ()PP()S(‘S the motion.

Ap dung dinh luat Faraday, suat dién
dong cam ung:

p=-8P_ g™ g, (315
dt dt =
Tu do, dién tro trong mach la R, dong (
dién la: .l alle
I :H:B_IV (31.6) Pl e
R R

—_l&el= Blv

Hinh 31. 8 a. Mgz thanh trwot chuyén dong Véi
vdn toc v doc theo hai thanh ray duwoi tac dong

cua mot luc F b Sods mach twong dwong.

app



31.2.2 Su bao toan nang lwgng

Do khdng c6 ngudn trong mach, chidng ta s& thic mac vé ngudn gbc caa dong dién cam
g va nhiét lugng toa ra trén dién tre. Ching ta c6 thé hiéu nguon géc caa dong dién nay
va nang luong bang cach chu ¥ dén lyc tac dung da thuc hién cong Ién thanh dan. Bai vi
thanh di chuyén vai van toc khong doi, né xem nhu mot chat diém can bang va luc tir phai
bang va nguoc chiéu véi ngoai luc giir thanh chuyén dong, hay huéng vé bén trai nhu hinh
31.8a (néu F, tac dung theo chiéu chuyén dong, no s& lam thanh cé gia toc, vi pham dinh
luat bao toan ning lugng). CONg suat cua ngoai luc 1a:

BI"=g—(317)

P=F,v=(lIBv=

Cau hai 31.2: Trong hinh 31.8a, mét luc c¢6 do 16n Fapp gy ra van téc v va thuc hién cong
suat P. Hay hinh dung luc tang 1én 1am cho van téc cua thanh ting 1én gap doi thanh 2v.
Hay tim d6 16n caa lyc méi va cdng suat cung cap? (a) 2F va 2P (b) 4F va 2P (c) 2F va 4P
(d) 4F va 4P.
Bai tap miu 31.3: Luc tir tdc dung Ién thanh chuyén
dong

Thanh dan minh hoa trong hinh 31.9 di chuyén khéng ma 3 -
sat trén hai ray truot song song trong tir truong déu vudng
goc va huéng vao mat gidy. Thanh cé khéi lugng m va
chiéu dai I. Khi t = 0 thanh chuyén dong qua phai vei van |
toc v. —

(A) Ding dinh luat Newton, tim van téc cia thanh theo thei  Hinh 31. 9 Thanh c6
gian chieu dai | chuyen

' dong trén hai ray ve

Giai bén phai voi van toc

Khai niém hoa: Khi thanh di chuyén qua phai nhu trong hinh 31.9, mot dong dién
cuing chiéu kim dong hé duoc sinh ra trén mach ¢ chta thanh, hai ray va dién tro.
Dong huéng Ién trong thanh gay ra luc tir huéng vé bén trai nhu hinh. Do d6 thanh
phai chuyén dong cham lai, loi giai toan hoc s& minh hoa diéu nay.

Phan loai: Dé bai di phan loai bai toan giai bang céch sir dung cac dinh luat
Newton. Chiing ta xem thanh nhu mot chat diém chuyén dong dudi tac dung cua luc
tong hop.

Phan tich: Tur phuong trinh 39.10, lyc tir 13 F, =—IIB trong d6 dau trir cho biét luc
huéng vé bén trai. Lyc tir 1a lyc duy nhat trén phuong ngang tac dung 1én thanh.

Ap dung dinh luat hai Newton cho thanh trén phuong ngang:




F,=ma—IIB= mﬂ
dt

Tu phuong trinh 3.6
v _ B?I?

dt R

212
@:_(B' ]dt

v mR

LAy tich phan hai vé theo van toc dau va thoi gian:

Vi

mR
212
v, mR

Pit hang s6: =mR/B? va giai tim van tc:
(1) v=ve™"

Hoan tit: Biéu thac cua v chi ra rang van toc cua thanh giam theo thoi gian do tac
dung cua lyc tir nhu du doan ban dau cua chdng ta vé bai toan nay.

(B) Ta ciing thu duoc két qua tuwong tir biang cach giai theo nang luong.

Giai

Phan loai: Dé bai yéu cau ching ta ding phuong phap ning luong dé giai. Chung ta

minh hoa mach dién trong hinh 31.9 nhu mdt mach kin.

Phan tich: Xét thanh Chuyen déng nhu mot thanh phan dong nang cua hé va dang
giam vi ndng luong mat di dudi dang dién niang truyén qua hai ray. Dién tro la mot
thanh phan ndi nang cia hé va dang ting vi ning luong dugc truyén vao dién tro. Vi
nang luong khong thoat ra khoi hé nén tbc d6 mat niang luong cua thanh ciing bang

tdc d6 nhan nang lugng cua di¢n tro.
Cong suat trong dién trg bang cong suat trén thanh:
P....=—P

resistor

Thay cong suat cung cap cho dién tro va téc do thay doi dong nang cua thanh:

Dung phuong trinh 31.6 va lay dao ham:



B2I%v? dv
=-mv—
R dt
Bién d6i lai:
dv_ (B
Vv mR
Hoan tat: Két qua nay tuong tu nhu phan (A).

Luu y: Gia sir ta muon tang quang dudng thanh di chuyen. Ta c6 thé thuc hién bang
cach thay d6i mot trong ba thdng so v,R hogc B tang gap d6i hay giam mot nira. Thong s6
nao sé& tang khoang céach 6n nhat? Ta s& tang nd gap doi hay giam con mot nira?

Tra loi:

Tang v s& lam thanh di chuyén nhanh hon. Tang R s& lam giam dong do d6 giam luc tir
lam thanh di xa hon. Giam B s€ lam giam lyuc tir va lam thanh di xa hon. Cach nao c6 hiéu

qua nhat, thir nghi xem?

Dung phuong trinh (1) tim khoang cach thanh di dugc bang tich phan:

dX Vle—t/r
Tt

X = Ivie’“fdt
0

mR

Biéu thuc nay cho thay ting gap doi v hoac R s& ting gap do6i khoang cach. Tuy nhién

giam B phan ntra ¢6 thé tang khoang céch 1én 4 lan.

Bai tdp miu 31.4: Suit dién dong cam wng trong thanh

chuyén dong quay

hai dau thanh.
Giai

va suat dién dong s& cong don lai.

Mot thanh dan chiéu dai | quay voi van toc goc khong doi e
quanh truc tai mot dau A. Tur truong déu B vudng géc voi mat
phang quay nhu hinh 31.10. Tim suat dién dong cam ung gitra

Hinh 31. 10 Bai tdp

Khai niém hoa: Thanh quay c6 ban chat khac véi thanh trugt mau 31.4

trong hinh 31.8. Xét mot doan nho trén thanh. Poan nay c6 chiéu dai ngan di chuyén
trong tir trudng va co suit dién dong ¢ hai dau nhu thanh truot. Bang cach xem mdi
doan nhu mot nguon suat dién dong, chling ta thay rang tat ca cac doan mac ndi tiép



Phan loai: Dya trén dinh nghia cua bai toan, ching ta tiép can vi du nay nhu vi du
31.3 thém vao cac doan ngan chuyén dong trén duong tron.

Phan tich: Tinh d6 16n cua suét dién dong cam ung trong 1 doan cua thanh c6 chiéu
dai dr, vantoc v tir phuong trinh 31.5:

de =Bvdr

Tim suit dién dong cam ng giira hai dau thanh bang cach cong suat dién dong cam
ung trén cac doan

8:IBvdr

Van tdc tiép tuyén v cua mot doan cé lién hé vai van téc goc  theo méi lién hé
v =R Tich phan biéu thuc trén:

|
gz.vadrz Ba)J'rdrlea)l2
5 2

Hoan tat: Trong phuong trinh 31.5 cho thanh truot, ching ta c6 thé ting € bang cach
tang B, | hodc v. Tang bat ky mot trong ba thong so trén bao nhiéu lan thi & ciing ting
by nhiéu lan. Do d6 ta c6 thé chon théng sé nao thuan tién nhat dé tang. Doi voi
thanh quay, tuy nhién, tang chiéu dai cua thanh dé ting suit dién dong thuan lgi hon
vi | 1a binh phuong 1én. Tang gap do6i chiéu dai cho ban suat dién dong ting 4 1an,
trong khi ting van téc goc chi tang 1én 2 1an.

Luru y: Gia sir rang sau khi doc hét vi dy, ta nay ra mot y tuong doc ddo. Mot du quay
c6 cé&c nan kim loai néi giita tam va vanh. Nhitng nan nay chuyén dong trong tir truong cia
trai dat, do d6 mdi nan chuyén dong nhu cac thanh trong hinh 31.10. Ta du dinh ding
nhitng thanh nay cip dién cho cac bong dén trén du quay. Y twéng nady c6 thuc hién duoc
khong?

Trd loi: Hay tinh suat dién dong sinh ra trong truong hop nay.Ta biét tir truong cua tréi

dét tir bang 29.1: B=0,5.10"T. Mt nan trén du quay c6 thé c6 chiéu dai ¢ 10m. Gia sur
rang chu ky quay cua du quay la 10s.

2w 27z

Xac dinh van téc goc cua nan: === =0,365 " ~1s
T lOS

Gia st rang tir trudng trai dat nam ngang tai vi tri du quay va vudng goc vai cac nan.

Tinh suit dién dong sinh ra:

&= % Bal® = % (0,5.10T)(1s™)(10m)°

=2,5.10"°V ~1mV

Suat dién dong nay c6 gia tri rat nho, nhé hon nhiéu dé thap sang bong den.



Mot khé khan nira c6 lién quan dén nang luong. Tham chi gia sir ban c6 thé tim dugc
bong dén c6 thé hoat dong ¢ hiéu dién thé ¢ mV, mot thanh phai 1a mot phan cua mach
cung cip thé cho bong dén, do d6 thanh phai c6 dong dién. Bai vi cac thanh mang dong
dién nay chuyén dong trong tir truong, luc tir s& tAc dung lén thanh cé chiéu nguoc chiéu
chuyén dong. Do do, dong co du quay phai tén nhleu nang lugng hon dé chéng lai céng can
cua luc tir. Pong co cuodi cung van phai cung cip nin luong cho cac bong dén, ta khong thé
thu dugc gi ma khéng phai tn.

binh luat Lenz

~ Dinh luat Faraday chi ra rang suat dién dong cam tng va su thay doi tr thong nguoc
dau nhau. Piéu nay c6 y nghia vat ly thuc t€¢ duoc biét dén nhu dinh luat Lenz:

31.3 “ oA 2 , N A P z = A z A ~ N
Dong dién cam #ng trong vong day phdi co chiéu sao cho no teo ra mét tir truong

chong lgi sw thay déi tir thong gizi qua dign tich gidi hgn béi vong day do.

Dong dién cam tng c6 khuynh hudng gitr cho lugng tir thong ban dau xuyén qua mach
khong thay doi.
31.3.1 Vi du dinh luat Lenz

Thanh dan truot trén hai ray dan duoc giir c6 dinh. Tir thdng do tir trudng di qua dién
tich gi¢i han boi mach thay doi theo thoi gian. Dong dién cam ung phai sinh ra tir truong
bén ngoai mat phang. Dong dién cam wng phai nguoc chiéu kim dong ho. Neéu thanh di
chuyén theo chiéu nguoc lai, chiéu cua dong dién cam ung sé nguoc lai.

Cau hgi 31.3: Hinh 31.11 cho thay mét vong day tron roi xuéng mot

ddy mang dong dién huéng vé bén tréi. Chiéu cua dong cam Gng trén |

vong day? a) cung chiéu kim dong ho b) nguoc chiéu kim dong ho c) 0, v

d) khong xac dinh ~T

31.3.2 Vi du dong dién cam &ng Hinh 31. 11 Cau

Mot nam chdm dwgc dat gan vong kim loai. Xac dinh chiéu cua hot 313
dong cam ng trong vong kim loai khi nam cham duoc day huéng vé phia vong kim loai
(nhu hinh 31.12 a va b), va chiéu cia dong cam ung khi nam cham duoc kéo ra xa khoi
vong day (nhu hinh 31.12 ¢ va d).

When the magnet is moved

toward the stationary This induced current This induced current
conducting loop, a current is produces its own magnetic When the magnet is moved produces a magnetic field
induced in the direction field directed to the left away from the stationary directed to the right and so
shown. The magnetic field lines that counteracts the conducting loop, a current is counteracts the decreasing
are due to the bar magnet. increasing external flux. induced in the direction shown. external flux.

/ /'-7
:X s N ;-;:E i :X s ==l i =
9 WA 4 S g
TN
A\ N -

Hinh 31. 12 Su di chuyén ciia thanh nam cham gdy ra dong dién cam ing trong vong day
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31.3.3 Dong dién cam trng va dién truong

Dién trudng dugc sinh ra trong vat dan 1a do tir thong bién thién. Tham chi khéng cé
vong day dan, tir truong bién thién ciing s& sinh ra dién truong trong khong gian. Dién
trrdng cam tng nay khong bao toan. Khong gidng nhu dién truong tao boi dién tich dung
yén. Suit dién dong ddi voi bat ki dudng cong kin nao ciing c6 thé duoc biéu dién nhu 1a

tich phan cia EdS di qua dudng cong do.
bién trudong cam ung:
1 do, r dB

E= - re (31.8)
27zR dt 2 dt

Dinh luat Faraday duoc viét & dang tong quat:
do,
dt

Dién trudng cam ung 1a mot trudng khéng bao toan duoc sinh ra bai tir truong bién
thién. Truong khong thé 1a mot truong tinh dién vi néu la trudong tinh dién, va do d6 bao
toan, thi tich phan cua EdS trén toan vong day kin sé& la 0.

§ Eds =- (31.9)

Bai tap mau 31.5: Pién trwong cam wng béi tir treong thay doi trong cudn day

Solenoid Path nly'i;\[c-;zr.uhm
Mot solenoid dai c6 ban kinh R va n vong day trén mot don vi dHIIm
chiéu dai mang 1 dong thay do6i I=1, cosat, trong d6 Imax la U,

dong 16n nhat va w 1a tan s goc cia nguon AC (hinh 31.13).

(A)Xac dinh cuong d6 dién truong cam tng bén ngoai solenoid tai

khoang cach r >R tur truc cua no. Hinh 31 13 BAj

Giai tap mau 31.5

Khai niém hoéa: Hinh 31.13 minh hoa truong hop vat ly. Khi dong trong cuon day
thay di, hinh dung sy thay doi tir truong va dién truong tai moi cac diém trong
khong gian

Phan loai: Vi dong thay ddi theo thoi gian, tir truong thay di, sinh ra dién truong
cam wng trai véi dién truong tinh do dién tich dirng yén

Phan tich: Dau tién, xét mot diém bén ngoai va cudng cong tich phan duong la
duong tron ban kinh r ¢6 tdm trén solenoid nhu hinh 31.13:

do
) -—B=
@ ot
Tinh vé phai cua phuong trinh 31.9, cha y rang B vudng gdc véi dudng tron bao
quanh duong cong tich phan va tir truong chi ton tai trong solenoid.

deRry=-r B
dt dt

11



Tinh tur treong trong solenoid:
(2) B= gynl = g,nl_, cosat
Thay (1) vao (2):

3) - dd,

dt

Tinh vé trai cua phuong trinh 31.9, chu ¥ rang d6 Ion cia E khong ddi trén dudng
cong tich phan va E 1a tiép tuyén cua duong cong:

(4) §Eds=E(2ar)

@(sin wt)

max

=—mRunl %(cos wt) = R Nl

Thay phuong trinh (3) va (4) vao phuong trinh 31.9
E(2ar)=—2R? Nl wsin ot

Giai cho két qua cudng do dién truong:
2

E:Msina)t (r>R)

Hoan tat: Két qua nay cho thay do I6n cia dién truong bén ngoai solenoid giam theo
1/r va thay di hinh sin theo thoi gian. Nhu ta s& hoc & chuong 34, dién trudng thay
d6i theo thoi gian tao thém mot thanh phan tang cudng tir treong. Tir trudng khi d6

manh hon chiing ta vira dua ra luc dau, ca bén trong va ngoai solenoid. Sy hiéu chinh

tir tredng kha nho néu tan sé goc w nho. Véi tan sé cao, mot hién tugng khéc anh
huong 16n hon: dién trudng va tir truong, ching chuyén hda qua lai 1an nhau, ching
ta s¢ khao sat & chuong 34.

(B)Tinh d6 lon cua dién truong cam tng bén trong solenoid, khoang cach r tinh tu

truc:

Giai

Phan tich: Vi mdi diém bén trong (r<R), tir thdng qua mot vong duoc cho boi:

®, =Bar’

Tinh vé phai ciia phuong trinh 31.9:

do d dB
5) -— B = — (BaAr?)=—m?—
©) dt dt( ) dt
Trur phuong trinh (2) cho phuong trinh (5).
(6) (4%, =—ruynl i(coscot):7zr2,uonlmxcosin wt

dt ™ dt
Giai cho két qua cuong do dién truong:

12



2
E:Mrsina)t (forr<R)
Hoan tat: Két qua nay cho thiy do lon cia dién treong cam g trong solenoid béi
su bién thién tr thong qua solenoid tang tuyén tinh vai r va bién doi hinh sin theo
thoi gian.

May phat dién va dong co di¢n
May phat dién (generator) khi hoat dong s& dan

va truyén nang luong vao bo truyén dan dién. May St
31.4phat dién xoay chiéu AC (Alternating- Current ‘

Generator) bao gdm mét vong day quay boi mot sb c\ kf ! |
tac nhan bén ngoai va dat trong tur trwong (hinh 31.4).
31.4.1.Khung day quay

Gia sit mot khung day c6 N vong va tit ca caC Hinh 31. 14 (a) So dé may phat dién
vong day déu c6 cung dién tich quay trong tir trudng xoay chiéu. (b) Sudt dién dong cam
déu.Tur thong qua khung tai cung thoi diém t 14 trng nhuw mét ham cua thoi gian.

®, =BAcosd =BAcoswt. (31.10)

Y Y=

M3t cat vong day tiét dien A chia N vong, quay véi van ——

14 e 4 . @®) orma
toc khong dolI w trong tur truong. Suat dién dong cam tng trong 5%
vong day thay doi hinh sin theo thoi gian (hinh 31.15).

S i

|

31.4.2 Suat dién dong cam ng trong khung day quay

/

%
i

Suat dién dong cam ung trong khung:
do,

\

= NAB wsin ot (31.11)

-

Hinh 31. 15 Khung day quay

bay 1a dang ham sin, véi omax = NABw (hinh 31.6b).
® = emax Khi ot = 90° hay 270°
Diéu nay xay ra khi tir truong ndm trong mét phang khung déy va toc do bién thién theo
thoi gian cua tir thong 1a 16n nhat.
=0 khi et = 0° hay 180°

Diéu nay xay ra khi tir treong tryc giao v6i mat phang cia khung day va toc do bién
thién theo thoi gian caa tir théng la bang khéng.

Cau hgi 31.4: Trong mot may phat di¢n AC mat cudn day vai N vong quay trong tir truong.
Trong cac lra chon sau, diéu nao khong 1am tang suat dién dong sinh ra trong cudn day? (a)
thay cuon day bang cudn cé dién tro thap hon (b) quay cudén day nhanh hon (c) ting tir
truong (d) tang s6 vong trén cuon day.

13



31.4.3 May phéat dién mét chiéu

May phat dién mot chidu DC (Direct-
Current Generator) (hinh 31.16 a) ciing can
phai ¢ cac b phan nhu may phat dién AC. Su
khéac biét chinh 1a chd tiép xtc vai khung quay
duoc 1am bang mot vanh dai tach roi thanh hai
vanh khuyén duoc goi 1 b chuyén mach.

Trong hinh 31.16b, hiéu dién thé dau ra Hlnh 31. 16 a. So' do mdy phat dien DC, b.
ludn ludn cé mot chidu va ciing dao dong theo D¢ I6n ciia sudt dién dong cam imng thay doi
thoi gian. Mot dong DC dang xung khéng phi  theo thoi gian nhung cac cuc thi khdng thay
hop cho hau hét cac ¢ng dung. Pé thu dugc cac dong DC 6n dinh hon, may phat dién DC
thuong mai ding nhiéu cuon day va chuyén mach phan bé sao cho céc xung hinh sin cua
cac cudn khac nhau s& khac pha nhau. Khi cac xung nay chong chat, dau ra DC hau nhu
khong nhap nhd.

Commutator

31.4.4 Pong co dién (motor)

Moéto 13 mot thiét bi ma niang luong dugc chuyén tir dién niang ra cong. N6 thuc chat 1a
cach van hanh may phat dién dao nguoc. Thay vi sinh ra dong dién bang cach quay cudn
day, mot dong dién duoc cap cho cudn day boi mot ngudn va mdmen tac dung 1én cuon day
mang dong dién lam no quay.

Cong co hoc ¢6 ich ¢6 thé thuc hién bang céch gan cuon day quay vai cac thiét bi bén
ngoai. Khi cuon day quay trong tur truong, tuy nhién, sy thay doi tir thdng lai gay ra suét
dién dong cam ung trong cudn day; suat dién dong cam ung nay ludn lam giam dong trong
cudn day. Néu khdng c6 hién twong nay dinh luat Lenz s& bi vi pham. Suat dién dong nguoc
(back emf) tang khi tbc d6 quay cua cudn day ting. Vi hiéu dién thé gay ra dong bang su
chénh léch giira hiéu dién thé cua ngudn va suit dién dong nguoc, dong trong cudn day
quay bi giéi han boi suat dién dong nguoc.

Khi dong co chay, ban dau chua c6 suit dién dong nguoc va dong rat 16n vi né chi bi
gidi han boi dién tro cua cudn day. Khi cuon day bit dau quay, suat dién dong cam ung
nguoc chiéu ngudn cung cip va dong trong cudn day giam. Néu tai co hoc ting, dong co s&
cham lai, 1am cho suat dién dong nguoC giam. Sy giam nay lam tang dong trong cudn day
va do do lam tang cong sudt tir nQUOn ngoai. Vi vay, cong suit Can cho dong co hoat dong
Vi cac tai 16n nhiéu hon tai nho. Néu dong co chay khong tai, suat dién dong nguoc giam
dong dén gia tri vira di thing ma sat va mat mat nang lugng do toa nhiét. Néu tai qua nang
lam dong co khong quay dugc, do khdng co suét dién dong nguoc o thé dan dén dong qua
I6n gay hai dén day cua dong co.
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31.4.5 Hé thong 14i xiing va dién

Trong nganh 6td voi hé thong diéu khién hén hop (hybrid drive system), dong co xdng
va dong co dién duoc két hop dé ting hiéu qua vé kinh t& va giam khi thai cua n6. Ning
luong truyén t6i cac banh xe khong chi dung dong co xing ma con dung dong co dién. Khi
xe chay binh thuong, mé to dién ting toc tir IGc nghi dén Itc di chuyén ¢ téc do 15 dam/h.
Trong subt thoi gian ting tdc, dong co khong van hanh, vi thé xiang khong st dung va
khong c6 khi thai. O van tdc cao, dong co dién va xing cung hoat dong dé dong co xing
lubn hoat dong & tée do co hiéu suat cao nhat. Khi xe thang lai, dong co dién hoat dong nhu
may phat dién va chuyén mot phan dong ning cia xe thanh dién ning tré lai acquy du tri.
Trong cdc xe thong thuong, dong ning nay khong thu lai dugc vi n6 chuyén thanh néi ning
cho thang va mit duong. Két qua la tong s6 quang duong di dugc cua 6 t6 khi dung xang va
dong co dién cao hon mot cach dang ké khi dung xing theo cach truyén thong.

Bai tdp miu 31.6: DONng cam wng trong dong co

Mot dong co co cudn day dién tra tong cong 1a 10Q va duoc cung cap thé 120V. Khi
dong co hoat dong vaéi van toc cuc dal, suat dién dong nguoc la 70V.

(A)Tim dong trong cudn day ngay lic dong co dugc mo.

Gial 7
Khai niém hoa: Xét dong co ngay luc vira dugc khdi dong. Pong co chua chuyen
dong. KhQng ‘Cé suat dién dong nguge. Do do, dong trong dong co tang. Sau khi
dong co bat dau hoat dong suat dién dong nguoc sinh ra va dong giam.

Phén loai: Ching ta can két hop kién thac méi vé dong co véi cac hé thic gitra
dong, the va dién tro.

Dong trong cudn day khdng co suét dién dong nguoc:

1=£ 12V 1o
R 10Q
(B)Tim dong trong cudn ddy khi dong co dat van toc cuc dai.
Giai

Tinh dong trong cudn day khi suit dién dong nguoc cuc dai
£— &y 120V =70V
R 10Q2

Dong chay trong dong co khi van hanh ¢ van téc cuc dai thap hon dang ké so véi
trudc khi nd bat dau chay.

I = :5,0A

Luwu y: Gia st dong co nay trong mot cai cua tron. Khi ching ta van hanh cua, ludi cua
bat dau ket trong miéng go va dong co khong thé hoat dong. Co bao nhiéu phan tram cong
suat dua vao dong co khi n6 bi ket?

Tra loi:
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Ban c6 thé c6 nhiéu kinh nghiém vé viéc dong co tré nén nong I1én khi ching bi can.
bicu do 1a do cong suat vao dong co tang 1én. Toc dd truyeén nang lugng vao dong co cao
lam tang ndi nang trong cudn day va cac hau qua khéng mong muon.

Lap ti S0 cOng suat cap cho dong co khi bi ket, st dung cac tinh toan trong phan (A), va
khi khdng bi ket phan (B).

Pjammed B IiR B Ii
Protjammes 18R 15
Thay s6 vao:
Piammed _ (12A)* _
Protjarea  (50A)*

Két qua cho thay tang 476% cong suat. Cong suat cao cung cap oot
cho dong co c6 thé 1am cuon day qua ndng gay nguy hiém. >
DONG PIEN XOAY »

3.5 Nhu ching ta di biét, suat dién dong va dong cam ung trong ) i
mach xuat hién khi thay doi tir thong. V&i cing cach do, cac dong B
dién kin (circulating current) dugc goi la cac dong dién xody (eddy
current) cam &ng trong manh kim loai dang khéi khi di chuyén trong
tu truong nhu trén hinh 31.17. Cac dong dién xody hudng nguoc lai
huéng di ghuyién Vf}lo he}y ra khoi tr truong. Dong di€n xody thudng i pis s orieve de
kf)png c6 ich vi chdng la ket qua cua su bién doi nang luong co sang i e
Noi nang.
. \ . . Hinh 31. 17 Cach tgo
Vi du dong di¢n xoay : dong dién xoay chiéu
Tir truong song song véi mat phang cua ban. Dong dién xoay
cam tng nguoc chiéu kim déng ho khi

2 H s 3 )\ \ \ A As the conducting plate enters When slots are cut in the
ban kl m Ioa_l‘ dl V‘aO tu: tmor}gva ngu’O’C the field, the eddy currents conducting plate, the eddy
|a|’ theo Ch|éu klm déng h6 kh] hué’ng are counterclockwise. currents are reduced and the

) N N N / N , - plate swings more freely
ra. tlI tI'll'O'ng . Dong Xoay Cam ll'ng SI nh As the plate leaves through the magnetic field.

ra mot luc tir lam cham lai va cudi cung T —
lam cho ban kim loai chuyén dong nhip are clockise
nhang dén ldc dung.

Pivot Pivot

bé giam di su mAt mat nang luong, I\ i/ \s

nguoi ta thay tim kim loai lién khoi
(hinh 31.18 a) bang tdm kim loai c6 .
ranh xé (hinh 31.18 b). Luc nay, dién C) o
trg tam kim loai d6i v6i dong xoay ting ;\ > -
lam cho cuong do dong dién xoay F

=

Hinh 31. 18 Khi tdém kim logi di chuyén trong ti
trieong, luc tir F, nguwroc chiéu véi vector van tac, va
né chi chuyén dgng trong thoi gian ngan roi ding lgi



giam. Ngoai ra cd thé dung nhirng 14 thép mong phu son cach dién ghép sat véi nhau. Cau
trac lop nay chong lai cac vong 16n va gigi han c6 hiéu qua dong thanh cac vong nho trong
cac 16p mong. Bang cach nay tuy khong khtr duoc triét dé dong dién xoay nhung ciing 1am
giam cuong do cua nd mot cach dang ké. Cau tric 16p nay duoc st dung trong céc 16i may
bién thé va dong co dé lam giam cac dong xody va do d6 ting hiéu suét cua cac thiét bi.

Tom tat chwong 31
Khai niém va nguyén ly:

Binh luat cam wng Faraday phat bieu rang suat dién dong cam wng trong mot vong day ti 18
Véi toc do thay doi tir théng qua vong day.
do

e dtB (31.1)

Khi mét thanh dan dién chiéu dai | chuyén dong voi van téc v qua tir trudng B, trong d6 B
vudng goc véi thanh va v, suat dién dong chuyén dong cam wng trong thanh la:
&=-Blv (31.5)

Dinh luat Lenz phat biéu rang dong dién va suat dién dong cam ng c6 chiéu sinh ra tur
truong sao cho chong lai nguyén nhén sinh ra ching.
Dang tong quat cua dinh luat cam ung Faraday la:

§Ed§=-d$8

(31.9)

Cau héi ly thuyét chwong 23

1. Hinh bén 13 d6 thi cua tir théng qua mot cudn day theo thoi gian trong khoang thoi gian
theo thar tu sau: ban kinh cuon day tang 1én, cuén day quay
1.5 vong va ngudn bén ngoai cua tir truong duoc tat di. Sap
xép suat dién dong cam ¢ng trong cudn day tai cac diém tor | /\ /N
A > E theo ttr tu tir duwong 16n nhat ¢én &m nho nhat. Trong R N\
d6, chil y cac truong hop bang nhau va cac diém suat dién
dong co gia tri bang 0.

2. \Vong day din chit nhat dat gan mot diy dai mang dong dién |
nhu hinh. Néu | giam theo thoi gian, c6 thé két luan gi vé dong
dién cam ng trong vong day? a) chiéu dong dién phu thudc vao
kich thuéc vong day. b) Dong dién cing chiéu kim dong hd. c)
Dong dién nguoc chiéu kim dong hd. d)Dong dién bang 0. e) <—
Khong thé két luan gi vé dong dién trong vong day néu khong
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c6 thém théng tin.

. Mot thanh nam cham duoc giir thang dung & trén vong day nam trong mat phang nam
ngang nhu hinh. Pau nam cia thanh nam chadm huéng vé vong N

day. Sau khi tha thanh nam cham roi, diéu ndo sau ddy la dung cho v

dong dién cam wng trong vong day khi nhin tir trén xuéng? a) N6 l

c6 chiéu kim dong hd khi thanh nam cham roi huéng xudng vong

day b) N6 nguoc chiéu kim dong hd khi thanh nam cham roi

huéng xubng vong day c) N6 c6 chiéu kim dong hé sau khi thanh

nam cham roi khoi vong day d) N6 ludn c6 chiéu kim dong ho e)

Pau tién nd nguoc chiéu kim dong hd khi thanh nam cham dén vong day va sau do theo

chiéu kim ddng hd khi thanh nam cham roi khoi vong day.

. Mot mach dién c¢6 mot thanh din va mot bong dén ndi voi hai ray din nhu hinh. T

truong ngoai vudng goc voi mat phang mach dién. Piéu nao

sau day lam bong dén sang? C6 thé co nhiéu ciu dung (a) [

Thanh chay qua trai b) Thanh chay qua phai c¢) Do lon tu _

truong tang 1én d) Do 16n tir trudng giam xuéng. €) thanh - ™

nang khoi ray.

. Mot thanh nam cham dugc tha roi hudng vao mot chiée nhan. N6 ¢ thé roi nhu vat roi

tu do khéng? Giai thich.

. Mét phi thuyén vong quanh trai dat c6 mot cudn ddy trong né. Phi hanh gia do dugc mot

dong dién nho trong cudn day mac du khdng c6 nam cham trong phi thuyén. Piéu gi gay

ra dong dién?

. Mot miéng nhém duoc tha roi thang ding xubng gitta hai cuc ciia mot nam cham dién.

Tir trudng ¢6 1am anh hudng dén van téc ciia miéng nhém khong?

S

Bai tap chwong 31:

. Mot vong day thang co dién tich 1a 8,00cm? dit vudng goc véi tir treong thay dbi déu tir
0,500T dén 2,50T trong 1s. Dong dién cam ang trong cudn day 1a bao nhiéu néu dién tro
cua vong day la 2,00Q?

DS: 8,00mA.

. Mot cudn day tron 25 vong diay duong kinh 1m dugc dat sao cho truc cuia n6 doc theo
chiéu cua tir truong trai dat ¢ gia tri 50,0uT va sau d6 trong 0,200s n6 duoc xoay lai
180°. Mt suat dién dong cam tng c6 do 16n bao nhiéu dugc sinh ra trong cuon day?
PS: 9.82mV.

. Mét vong day ubn dugce trong hinh c6 ban kinh 12,0cm dit trong

tir trudng c6 d6 16n 0,15 T. Vong day duoc kéo tai diém A va B va i

kéo dén khi dién tich gan bang 0. Néu can 0.200s dé dong vong

day, do I6n trung binh cua suat dién dong cam &ng trong vong day

trong khoang thoi gian nay la bao nhiéu? 5

bS: 33,9mV.
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. Mot vong day tron ban kinh 12,0cm dugce dat trong tir trudng déu vudng goc véi mat
phiang vong ddy nhu hinh bai 2. Néu tir truong giam véi toe do 0.050T/s, tim do 16n cua
suit dién dong cam wng trong vong day.

bS: 2,26mV. ) )

. bé kiém tra hd hap cta bénh nhén trong bénh vién, mot dai mong dwoc quan quanh
nguc bénh nhan. Pai 1a moét cudn day c6 200 vong. Khi bénh nhan hit vao, dién tich giai
han bai cuon diy ting 39,0 cm?. Do 16n tir truong trai dat 1a 50,0uT va tao mot goc
28,0° voi mat phang cudn day. Gia s bénh nhan can 1,80s dé hit vao, tim suat dién
doéng cam ng trung binh trong cudn day.

bS: -10,2uV.

. M6t nam cham dién sinh ra tir truong déu 1,60T xuyén qua mot tiét dién 0,200 m2. Mot
cudn day c6 200 vong va dién tra tong cong 20,0Q dat vong quanh nam cham. Dong
dién trong nam cham duoc giam déu vé 0 trong 20,0ms. Tinh suat dién dong cam wng
trong cuon day.

DS: 160A.

. M6t vong day hinh chix nhat chiéu rong o va chiéu dai L va ;
mot day thang dai c6 mang dong dién | nam trén mit ban nhu
hinh. (a) Xac dinh tr thong qua vong day do dong dién I. (b) A
Gia str dong dién thay d6i theo thoi gian theo cong thic | = a

+ bt trong d6 a, b 1a hang s6. Xéac dinh suét dién dong cam tng
trong vong day néu b = 10,0A/s, h = 10.0cm, @ = 10.0cm va L l
= 1,00m. (c) Chiéu cua dong dién cam ¢ng trong hinh chir | L
nhat?

h+w
DS: (a) v, = [ “20

ILdx  gll
T X 27
. M6t cuén day 15 vong c6 ban kinh 10,0 cm dwgc quén 5eturn coil
quanh mot solenoid ban kinh 2,00 cm va 1,00.10% vong/mét WAV
nhu hinh. Dong dién trong solenoid thay doi theo thoi gian [ﬁ / \“‘
| = 5,00sin120t trong d6 | c6 don vi la amperes va t la giay. ‘\L—»—j[; -------- d
Tim suat dién dong cam Gng trong cudn day 15 vong theo

1
thoi gian. i
DS: & = (1,42.10%)cos120t, trong dé t c6 don vi la gidy va

gdonvilaV.

. Mot vong day hinh vudng canh | =1,00cm dat trong mot cudn
solenoid c6 ban kinh tiét dién tron r = 3.00cm nhu hinh. Solenoid 4
dai 20,0cm va dwoc quin 100 vong. (a) Néu dong dién trong 7
solenoid la 3,00A, tir thdng qua vong hinh vuéng la bao nhiéu? (b)

|n(h2;h“’j, (b) 4,801V, (¢) Ngwoc chidu kim ddng hd.

19



10.

11.

12.

13.

14. Xét mot hé nhu hinh. Gia s R = 6,00Q, | = 1,20m, tu

Néu dong dién trong solenoid giam vé 0 trong 3,00s, 6 16n caa suat dién dong cam tng
trung binh trong vong hinh vudng la bao nhiéu?

PS: (a) 1,88.107T.m?, (b) 6,28.103V.
Mot cudn solenoid dai c6 n=400 vong/m va mang mét dong dién | =30,0.(1—e**"),
trong d6 | tinh bang ampe va t bang s. Trong solenoid va 7 turns/m !
ddng truc véi né 1a cuon day cé ban kinh R = 6,00cm va e
c6 tdng N = 250 vong day nhu hinh. Suét dién dong cam 7 M\ Tx
ing trong cudn day khi dong dién thay ddi la bao nhiéu? }

10000 C.0000000000;

PS: € = 68,215 trong @6 t tinh bing gidy va e tinh —
bang mV.

Dung dinh luat Lenz dé tra I6i cac cau hoi o lién quan R
deén chiéu cua dong dién cam ung sau: Trinh bay cau tra v Fj”
l6i bang céc ky tu a, b trong mdi phan caa hinh (a) s ~ b )
Chiéu cua dong dién cam tng trong dién tré R trong s L{}—g}J
hinh a khi thanh nam cham chay qua trai? (b) Chiéu cua €

dong dién cam tng trong dién tré R ngay sau khi cong

tic S hinh b dong. (c) Chiéu cua dong dién cam tng R

trong dién tré R khi dong dién | trong hinh ¢ giam dot ™

ngot vé 0. <<

Mot xe tai chd mot xa thép chiéu dai 15,0m trén dudng

cao téc. Tai nan lam xa roi khoi xe va truot ngang doc

theo dudng vai van toc 25,0m/s. Van toc cua khoi tim xa theo hudng bac trong khi toan
Xa gilt nguyén phuong dong-tay. Thanh phan thang dung cua tir tru’()’ng trai dat tai do co
d6 16n 35,0uT. Tinh d6 Ion suat dién dong cam ¢ng gita 2 dau xa.

DbS: € =13,1mV.

Mot may bay nho véi sai canh 14,0m dang bay dung hudng bac vai van tée 70,0m/s qua
mot ving thanh phan thang dang coa tir truong trai dat 12 1,20uT hudéng xudng. (a) Tinh
hiéu dién thé giira hai dau canh. (b) Pau nao c6 dén thé cao hon? (c) Céu tra loi cho cau
a va b thay doi nhu thé nao néu may bay chuyén huéng dung hudéng dong? (d) Suat dién
dong cam ung co thé dugc dung dé thap sang bong deén trong khoang hanh khach? Giai
thich céu tra loi.

bS: (a) 11,8mV, (b) Bén trai phi cong c6 dién thé cao hon, (¢) Khong thay déi, (d)
Khéng the.

truong déu hudng vao co do 16n 1a 2,50T. Hay tinh téc

d6 di chuyén cua thanh dé tao ra mot dong dién 0,500A R
trong dién tré.

DPS: 1,00m/s

in
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15. Mot may phat dién phat 24,0V khi quay voi van toc 900v/p. Hoi suat dién dong may
phat ra khi quay 5000 v/p?

PS: /g1 = oo/ os.
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