PHAN IV. TU TRUONG

I. KIEN THUC CO BAN

1. Tr trwong

+ Xung quanh mdi nam chdm hay mdi dong dién tdn tai mot tir trudng.

+ Tu truong 1la mot dang vat chit ma biéu hién cy thé 1a sy xudt hién lyuc tir
tac dung 1én mdt nam cham hay mot dong dién dat trong khoang khong
gian ¢o tur truong.

Tai mot diém trong khong gian c6 tir truong, hudng cua tir truong 13 hudng
Nam - Bic ctia kim nam chim nho ndm cén bang tai diém do.

+

+ Duong suc tur 1a nhitng duong v€ 6 trong khong gian co tir trudong, sao cho

tiép tuyén tai mdi diém c6 phuong tring voi phuwong cua tir truong tai diém

do.

Céc tinh chit cua dudng suc tir:

= Tai mdi diém trong tir truong chi v& duoc 1 duong st tir.

= Cac duong stc tu la cac duong cong kin, con goi 1a tir truong xody.

= Noi ndo cam ung tur 16n thi cac duong stic tr day hon, noi nao cam
ung tir nho hon thi duong stic tir & d6 ve thua hon.

2. Cam tng tir

+

+ Tai mdi diém trong khong gian c6 tir trudng xac dinh mot véc to cam tng
tur:
= (Co6 hudng trung vdi hudng cua tir trudong;

= (C6do16n bing B= % v6i F 1a d6 16n cua luc tir tac dung 1én phan tir

dong dién c6 do dai ¢, cuong dd I, dat vudng géc véi hudng cua tir
truong tai diém do.

= Pon vi cam tng tur 1a tesla (T).

. Tir trudng déu 13 tir truong ma cam Gng tir tai moi diém déu bang
nhau. Pudng sirc tir cia tir truong déu 1a cac duong thing song song,
cach déu nhau.




Chuyén dé 1. TU TRUONG CUA DAY DAN CO HINH DANG PAC BIET.

Dang 1. Tir truwong ciia diy dan c6 hinh dang dic biét
A. Phwong phap gidi

1. Tir trwong ciia dong dién chay trong diy din thing dai vé han
+ Duong sic tir ciia dong dién thing
c6 dang cac duong tron dong tam.

+ Chiéu cua duong strc tir dwoc xac
dinh theo quy tic nim tay phai:
“Bdt ban tay phdi nam ldy ddy dan
sao cho chiéu cia ngon cdi chi
chiéu dong dién, khi d6 chiéu qudn
ciia cdc ngén tay con lai chi chiéu
dwong sirc tir” B " .

+ DO 16n cam Umg tir do dong dién Cl}léu vecto B tai
thing dai vo han gy ra tai mot

diém: B=2.1071

r

Trong do: B la cam ung tw (1), I la

cwong dé dong dién chay trong ddy dan

(4), r la khodng cdch tir ddy dan dén

diém dang xét.

Cam wng twr tgi mot diém M cach day déan mot
doan r do day dan dién cé:

+  Diém dat tai M

+  Phuong phuong tiép tuyén véi dwong tron (O, r) tai M.

Quy tac nam ban

+  Chiéu la chiéu ciia dwong sirc tir.
Chu y: Néu day dan c6 chiéu dai hiru han thi cam tng tir do

day dan gay ra tai M duoc tinh theo cong thic: \A
B=10"' I(smoc1 +smoc2) \\\
I:Cudng do dong dién(A) o (
Trong do6: < r=OM/(m)-1a khoang cich tir M dén day AB B _Q
a

=A/MT), o, = BMO

= Nhan thay khi AB =0 = o, =a,




If . . I
=B=10".= smE+ s1nE =2.10".=
r 2 2 r
2. Tir truwdng ciia dong dién chay trong diy din udn thanh vong tron
+ Cac duong strc tir ¢6 chidu dugc xac dinh theo quy tic ndm ban tay phai:
“Khum ban tay phdi theo chiéu dong dién trong vong ddy, khi d6 ngén cdi
chodi ra chi chiéu cdc dwong sirc tir xuyén qua mdt phang dong dién”
. I
+ D06 16n cua cam tmg tir tai tim vong day c¢6 do lon: B=2m.107 -
r
Trong do: r la ban kinh cua vong day (m), I la cuong do dong dién (A)
. X x L
+ Neéu khung day gom N vong diy quan sit thi: B=2m.107 1N

I

i,

e

i Loz
. o Quy tac nam ban tay
Dang duong stc dong phai véi dong dién

3. Tr trwdng ctia dong dién chay trong ong diy dan hinh tru

+ Bén trong 6ng day, cac duong stc song song véi truc dng day va cach déu
nhau (néu chiéu dai dng day 16n hon nhiéu so v6i dudong kinh tiét dién ngang
thi tir truong 1a déu).

+ Chiéu cia dudng sic bén
trong dng day dwoc xac dinh
theo quy tic nim tay phai
“dat ban tay phdi ndm lai
doc theo ong day, chiéu quan
ciia cdc ngon tay chi chiéu
dong dién, khi dé chiéu tién
ciia ngén cdi chi chiéu dwong
stkc tir bén trong ong ddy”

+ D0 16n cam ung tir bén trong éng day: B =4m.107 % =4m.10"nl

Trong dé: N la so vong ddy trén ong dady, ( la chiéu dai ciia ong ddy (m), n la

mdt do vong ddy (voi n = %)




B. Vi DU MAU

Vi du 1: Mot day dan thang dai v6 han, dong dién chay trong day c6 cuong do I =
10 A.
1) Hay xac dinh d¢ 16n cam tng tir do dong dién trén gay ra tai:
a) Diém M nam cach day din Scm.
b) Piém N nam cach diy dan 8 cm.
2) O diém D c6 cam tmg tir 1a 2.10° T, diém D nam cach day dan 1 doan
bang bao nhiéu ?

Hudéng dan giai
Do 16n cam tng tr do dong dién théng gay ra tai mot diém duoc xac dinh theo
I £ . ‘
cong thirc: B=2.10".~. Nhu viy néu c6 dugc cudng do dong dién va khoang cach
r
tir diém dang xét t6i day dan chira dong dién 1a ta s& giai quyét duoc bai toan.
1) Xac dinh do 16n cam Gng tir

| —

= 2.10*7.£
0,05

B

a) Cam Ung tir tai M: B, =2.107". =4.10" (T)

b) Cam g tir tai N: B, =2.107".

==

~2.107.2 ~25.10%(T)
0,08

2) Khoang cach tir D dén dong dién

A r 5 ’ < A A 3 5 ’ N A ’ — I
Néu c6 cam tng tir, yéu cau tim khoang cach thi tir cong thic B=2.10".— ta suy
r
rar la xong.

Taco: By =2.107 L= 1= 2.10*1%: 0,1(m)=10(cm)
r

Vi du 2: Mot day dan thang dai vo han xuyén qua va

vudng goc véi mat phang hinh v& tai diém O. Cho dong \Y
dién I = 6A c6 chiéu nhu hinh v&. Xac dinh vecto cam

{ng tir tai cac diém: A (x = 6cm; y = 2cm), B (x = Ocm; y

=5cm), C (x=-3cm;y=-4cm), D (x=1cm ; y =-3cm)

Huwéng din giai
Dé xé4c dinh vecto cam tng tir tai mot diém do dong dién thang dai vo han gy ra
tai mot diém ta can xac dinh:
+ Piém dat (vi tri cn xac dinh cam Gng tir).
+ Phuong va chiéu ctia n6 (4p dung quy tic nim ban tay phai).

+ D0 16n. (4p dung cong thic: B=2. 10’7.1)
r

Sau day ta s€ di vao tim vecto cam ung tu tai 4 diém theo d¢ yéu cau.




a) Vecto cam &ng tir tai A.
Cam ung tu tai A co:
+ Diém dit tai A.
+ Phuong va chiéu theo quy tic nim ban tay phai.
Phuong Ba vudng goc véi IA va chidu theo hudng
nguoc chiéu kim ddng hd (nhu hinh v&).
Dé tim do 16n clia Ba, trudc tién ta im:
e  Khoang cach tir A dén dong dién:

r, = X2 +y2 =v6* +2* =2410(cm)
+ P06 16n cam tng tir tai diém A:

I 6
B,=210".—=210" ——
A I, 23/10.107

b) Vecto cam trng tir tai B.
Cam ung tur tai B co:
+ Diém dit tai B.
+ Phuong va chiéu theo quy tic nim ban tay phai.
Phuong Bs vudng goc véi IB va chiéu theo hudng
nguoc chiéu kim dong hd (nhu hinh v8).
Dé tim d¢ 16n clia Bs , trudc tién ta tim:
e  Khoang cach tir B dén dong dién:
ry = X2 +y2 =v0% +5% =5(cm)

+ P06 16n cam tng tir tai diém B:
6

B,=2.10".1=2.10". =2,4.107(T)
’ 5.1

2
I, 0

¢) Vecto cam wng tir tai C.
Cam ung tur tai C coé:
+ Diém dit tai C.
+ Phuong va chiéu theo quy tic nim ban tay phai.
Phuong Be vudng goc véi IC va chiéu theo hudng
nguoc chiéu kim dong hd (nhu hinh v8).
Pé tim do 16m cua Bc, trudc tién ta tim:
e  Khoang cach tir C dén dong dién:
o= X2 +y? =37 +4% =5(cm)

=1,9.107(T)

\ 2o

N
U

D



+ D6 16n cam tng tir tai diém C:
I 6
B,.=2.107.—=2.10". =2,4.10"(T
¢ I 5.107 (T)

C

d) Vecto cam ung tir tai D.

Cam tng tir tai C co: X

+ Diém dat tai C. _165 :

+ Phuong va chiéu theo quy tic nam ban tay phai. N -
— ) N i Bo

Phuong Bp vuong goc véi ID va chiéu theo hudng 0 /

nguoc chidu kim ddng hd (nhu hinh v8). A 4 D

Dé tim do 16n cua Bp, trudc tién ta tim:
e  Khoang cach tir D dén dong dién:

I, =+/Xp + Y5 =4/ +(—3)2 =\/E(cm)
+ D¢ 16n cam Gg tir tai diém D:

S 1 5 6 .
B,=2.10"7.—=2.10" —=3,8.107(T)

I J10.10

Vi du 3: Mot khung day ¢6 N vong day nhu nhau dang hinh tron ¢é ban kinh Scm.
Cho dong dién c6 cuong do [ =5 A chay qua khung day. Hay xac vecto cam ung tur
tai tdm cua khung day trong cac truong hop:

a) Khung day co 1 vong day (N =1)

b) Khung day c6 10 vong day (N = 10)

Huwéng din giai

Dé x4c dinh vecto cam tng tir do dong dién tron gay ra tai tim vong ddy ta cn xéac
dinh:
+ Piém dit (tam vong day).
+ Phuong va chiéu ctia nd (4p dung quy tic nim ban tay phai).
+ D0 16n. (4p dung cong thic: B = 2r107t

r
o M

r

Sau day ta s& tim vecto cam (g tir tai tAm khung day trong hai truong hop theo dé
yéu cau.
a) Khung diy c6 1 vong day (N =1)

Néu khung day gom N vong day thi d6 1on s& 1a: B=2m.1

Cam (g tir tai tim O ¢6: Bi
+ Piém dit tai O. - =~




+ Phuong va chiéu theo quy tic nim ban tay phai.
Phuong Bivuéng goc véi mat phing khung day va
chiéu hudng xudng (néu dong dién cing chiéu kim
ddng hd). (nhu hinh v&).

I 5

+Po16n: B=2m.107 ==2m.107 005 =2m.107 (T)
r

b) Khung day c6 10 vong day (N = 10)
Cam Ung tir gdy ta tai tim cua khung ddy gdm nhidu vong ddy c6 diém dat, phuong
va chidu gidng cam tng tir ciia 1 vong day, chi khac nhau vé d6 16n .
Do 16n cam tng tir cua khung day c6 10 vong day:
2 NI - 10.5

By, =2m107 —==2m107 —> =2m.10*(T)
r 0,05

Hay B, =NB, =10B, =2m.10"(T)

Vi du 4: Ding mét day dong duong kinh d = 0,8 mm c¢6 mét 16p son cach dién
mong, quin quanh mot hinh try c6 dwdng kinh D = 2 cm, chiéu dai 40 cm dé lam
mot 6ng day, cic vong diy quan st nhau. Mudn tir truong cd cam tng tir bén
trong ong day bang 27.10°T thi phai dit vao dng ddy mot hidu dién thé 1a bao
nhiéu. Biét dién tr¢ suat cua dong bang 1,76.10°Qm.

Huwéng din giai
+ Goi N 1a s vong day phai quan trén dng day. Puong kinh cua diy quan chinh 13
bé day mot vong quan, dé quan hét chidu dai dng day ¢ thi phai can N vong quan

N 1
nén ta co: N.d=€:>—=—:>N:£=500(V(‘)ng)
¢ d d
B
——  —4(A
41107 n ( )

. ‘ L L
+ Dién tr¢ cta day quan: R = pg =p e *
s

4
+ Chiéu dai mdi vong quin 1a chiéu dai chu vi vong tron: C =2nr = nD
+ Chiéu dai day quin: L =N.C = N.nD

+Taco: B= 471:.107.%.1 =I=

Thay vao (*) ta dugc: Rsz'nP =p@=1,19
= d
4

+ Hiéu dién thé ¢ hai du éng ddy: U=IR =44V




C. BAI TAP VAN DUNG

Bai 1. Mot day thang dai vo han mang dong dién I = 0,5A dit trong khong khi.
a) Tinh cam ung tur tai M cach dong dién 4 cm.
b) Cam Ung tir tai N bang 10°T. Tinh khoang cach tir N dén dong dién.

Bai 2. Mot dong dién c6 cuong d0 1 = 5A chay M
trong m(f)tﬂdﬁy dan thang, déi’. Xac dinh cam ung tu T
tai hai diem M, N. Cho biét M, N va dong dién [ !
nam trong mit phang hinh v& va M, N cach dong g !
dién mot doan d =4 cm $

Bai 3. Dong dién c6 cuong d6 2 A chay cung chiéu qua hai diy dinNhang chap sat
lai. Tinh cam ung tir do hai ddy dan gay ra tai noi cach chung 5 cm.

Bai 4. Cudn day tron c6 ban kinh R = 5 cm (gdom 100 vong diy quéan ndi tiép cach
dién nhau) dat trong khong khi c6 dong dién I chay qua mdi vong day, tir truong &
tam vong day 1a B =5.10* T. Tim L

Bai 5. Cho cac dong dién tron c6 chiéu ctia vecto cam tng tir tai tim O c6 chiéu
nhu hinh v&, hdy xéc dinh chiéu cac dong dién trong vong day.

o/ e
‘ I
Hinh
Bai 6. Dung 1 day dan ubn thanh hinh tron va cho dong dién c6 cuong 6 1=10 A
chay qua vong day, cdm ung tir do dong dién gay ra tai tdm ctia vong tron ¢ gia tri
1a 4.107° T. Hay xac dinh ban kinh ctia khung diy trén ?
Bai 7. Cudn day tron det gdm 20 vong, ban kinh 1 & cm. Khi c6 dong dién di vao
thi tai tim ctia vong day xudt hién tir trudong 1a B = 2.10° T. Tinh cudng d6 dong
dién trong cudn day.
Bai 8. Cudn day tron ban kinh R = 5 cm gdm 40 vong day quéan ndi tiép v6i nhau,
dat trong khong khi c6 dong dién I chay qua moi vong day.
a)  Tu truong 6 tm O vong diy 14 B =57.10* T. Tinh L.
b)  Néu dong dién qua day ting lén gap doi, ban kinh vong day giam di mot
ntra. Thi cam ung tr tai tdm O co gia tri 1a bao nhiéu ?
Bai 9. Cudn day tron ban kinh 2z cm, 100 vong, dét trong khong khi c6 dong dién
2 A chay qua.
a)  Tinh cam Ung tur tai tdm vong day.

|
Hinh



b)  Tang chu vi cia dong dién tron 1én 2 1an ma van gitr nguyén cudng do
dong dién. Hoi do 16n cam Gng tir tai tim dong dién luc nay bang bao
nhiéu?

Bai 10. Hay xac dinh chiéu cua dong dién hodc chiéu cua cac duong sirc tir bén
trong 6ng dy dugc cho béi cac hinh sau:

Hinh Hinh

Bai 11. Mot ong day dai 50 cm, cudng d6 dong dién chay qua mdi vong day 1a 2A.
Cam tmg tir bén trong éng day c6 d6 1on B = 87.10*. Hiy xac dinh s vong day
ctia dng day ?
Bai 12. Mot dng day thing dai 20 cm, dudng kinh D = 2 cm. Mdt day dan co vo
boc cach dién dai 300 m duoc quin déu theo chiéu dai ong day. Ong day khong co
16i sit va dat trong khong khi. Cuong d6 dong dién di qua day dan 1a 0,5 A. Tim
cam tng tir bén trong dng day.
Bai 13. Mot 6ng day hinh tru c6 chiéu dai 1,5m gém 4500 vong day.
a) Xac dinh cam tUng tir trong long 6ng day khi cho dong dién I = 5A chay
trong dng day ?
b) Néu dng day tao ra tir trudng c6 B = 0,03T thi I bing bao nhiéu?
Bai 14. Mot soi ddy dong c6 ban kinh 0,5 mm. Dung soi day nay dé quan mot 6ng
day dai 20 cm. Cho dong dién c6 cudong dd 5 A chay qua dng day. Hiy xéac dinh tir
truong bén trong dng day.
Bai 15. Mot 6ng day c6 chiéu dai 10 cm, gdm 2000 vong day. Cho dong dién chay
trong Ong day thi thdy cam tng tir trong 6ng day 1a 27.10°T.
a) Hay xéc dinh sb vong day trén 1 m chiéu dai ng day ?
b) Cudng do dong dién bén trong dng day ?
Bai 16. Mot 6ng day co chidu dai 20 cm, gdm 500 vong day, cho cuong dd dong
dién I = 5A chay trong 6ng day.
a) Hiy xac dinh d6 16n cam tng tir bén trong dng day ?
b) Néu dong thoi ting chiéu dai éng day, s6 vong diy va cuong do dong dién
1én 2 1an thi cam tng tir bén trong dng day luc ndy c6 d6 16n 1a bao nhiéu?
¢) Can phai dung dong dién c6 cuong do bao nhiéu dé cam tng tir bén trong
dng day giam di mot nira so véi ciu a.



Bai 17. Mot soi day déng c6 duong kinh 0,8 mm, dién tré R = 1,1 Q. Dung soi day
nay dé quin mot éng day dai 40 cm. Cho dong dién chay qua 6ng ddy thi cam tng
tir bén trong dng day c6 do 16n B = 27103 T. Hiy xé4c dinh:

a) Sb vong day trén 1 met chidu dai?

b) Hiéu dién thé ¢ 2 dau dng day?
Bai 18. M6t ddy dong c6 duong kinh d = 0,8 mm c6 phii son cach dién mong quan
quanh mét hinh try duong kinh D = 5 cm dé tao thanh mét 6ng day. Khi ndi dng
day voi nguén E =4V, r=0,5 Q thi cam tng tir trong long éng day 1a B = 571.10*
T. Tim cudng d¢ dong dién trong 6ng va chiéu dai dng day, biét dién tré suat ciia
day quan 1a p = 1,76.10° Q.m.
Bai 19. Mot soi day déng c6 dién tré R = 1,1 Q), dudng kinh D= 0,8 mm, 16p son
cach dién bén ngoai rat mong. Nguoi ta ding diy dong nay dé quin mot ong day
c6 duong kinh d = 2cm, dai 1 = 40cm. Hoéi mudn tir truong trong 1ong dng day co
cam ung tir B = 6,28.10° T thi phai dat dng day vao hi¢u dién thé 1a bao nhiéu.
Cho biét dién try suat ctia dong 1a p = 1,76.10® Q.m. Coi rang cic vong day quin
sat nhau.
D. HUONG DAN GIAI BAI TAP VAN DUNG

Bai 1.
a) Cam g tir tai diém M cach dong dién 4 cm:
B=21071=210722 _5 510 (T)
r 0,04

b) Khoang cach tir diém N dén dong dién
Taco: B= 2.10'7.1 =r= 2.10'7.% =0,1(m)=10(cm)

r
Bai 2.

+ Vi M va N cung cach dong dién mot doan d =4 cm nén cam ng tr do dong dién
gy ra tai M va N co6 cung d¢ 16n.

Taco: B= 2.10*7.1 =2.10". >
r 0,04

=2,5.10%(T) ®M

A 4

+ Chiéu cua céc vecto cam ung tur tai M va N duogc
biéu dién nhu hinh v& .
Bai 3. N ® N

+ Hai day dan c6 cung dong dién I = 2 A va cung

chiéu, khi dat sat nhau thi c6 thé xem nhu mét ddy din c6 dong dién I' =4 A va co
chiéu cung chiéu v6i dong dién luc ban dau nén cam tng tir do hai day giy ra tai
diém M cach chiing 5 cm c¢6 d6 16n dung bang cam ung tir tong hop do hai day gay
ra tai M.

10



Do d6: B,, = 210712 2.107.04
r )

=1,6.10"(T
- (1)

Bai 4.
5 ’ <\ A 5 \ A A \ -7 NI
+ Cam Ung tr tai tdm cua vong day gobm N vong: B=2n.10"".—
r

RB  5107°510"

+ Do do: 1= —— = - =0,4(A)
210N 2m.107°.100
Bai 5.
Ap dung quy tic nim ban B
tay phai ta xac dinh duogc _
chiéu cua dong dién co R N .
chiéu nhu hinh. { 0
. E
Bai 6.
+ Cam ung tu tai tdm cta Hinh Hinh
vong diy: B=2m.10"" 1
r
, o1 - 10
+ Do d6: r=2n.10" —=2m.10 — =0,05(m)=5(cm)
B 4m.10

Bai 7.

. A d
+ Cam Ung tir tai tim cua vong day gom N vong: B = 107 Nt
r

r.B B 7.10722.107° B

+Do do: 1= —— = ———=5(A)
210N 2m.107°.20

Bai 8.

5 a \ c A o \ A A \ 7 NI
a) Cam ung tu tai tdm cua vong day gom N vong: B=2m.10"".—

r
B.
Do dé: [=———=3,125(A)
2n.107°.N

b) Tt cong thuc B =2 10‘7.M ta thay khi I ting 2 va r giam di mot nira thi cam
r

g tir B tdng 4 1an nén ta c6: B' =4B=20m.107*T

Bai 9.

0’ M
r

a) Cam g tir tai tim cta vong day gdm N vong: B=2m.1 =2.10" (T)

b) Chu vi vong tron: C=2nr = khi tang chi vi 2 1an thi ban kinh r ciing ting 2 nén
ban kinh méi lac nay la: 1’ = 2r

11



+ Cam Ung tr tai tim cua vong day gdm N vong:
B = 2Tc.10'7.N—/'I = 27:.10‘7.M _B_ 107(T)
r 2r 2
Bai 10.
+ Ap dung quy tic nam ban tay phai ta xac dinh dugc chiéu cua duong sic tir va
chiéu ctia dong dién trong mach nhu hinh.

Bai11. |
Hinh «; Hinh

+ Do 16n cam ting tir bén trong dng day: B=4m.10" ~

B/  8m107.0,5

+ Do d6: N= ——= ———=1500 vong
41071 4m107'.2
Bai 12.
+ Chiéu dai mdi vong quin 1a chiéu dai chu vi vong tron: C =2nR = nD
. . . . L L
+ S0 vong quan dugc tng véi chicudai L=300m la: N=—= s
T

+ Cam (g tir bén trong 6ng day: B=4Tc.10"7.%1=4n.10_7. L 1=0,015(T)

nD.(
Bai 13.
N A £ A 2 NI
a) D0 16n cam tng tir bén trong ong day: B =4n.10 i 0,0188(T)
B./

b) Dong dién I trong 6ng diy: = ——
Y bong di B TR0 N

=7,96(A)

Bai 14.

+ Goi N 1a s vong day phai quan trén dng day. Puong kinh cua diy quan chinh 13
bé day mot vong quan, dé quan hét chidu dai dng day ¢ thi phai can N vong quan

N 1 1 1

néntacd: Nd=/—=>—=—=—=>n=—=1000(vong/m)
¢ d 2R 2R

+Taco: B=4n.10".n1 =6,28.10° T

Bai 15.

a) S6 vong day trén 1 mét chidu dai: n = % =2.10* (vong/m)

B
b) Dong dién chay trong day: |=——=0,25(A
) Dong dign chay trong day: 1= — (A)

12



Bai 16.

. 1
a) P9 16n cam ung tir bén trong 6ng day: B=4m.107 NT = 0,0157(T)

b) Tacé B=4m.10" N7 nén néu dong thoi tang chicu dai ong day, sO vong day va

cuong do dong dién 1én 2 lan thi cam tng tir bén trong 6ng day luc nay ting 1én 2
lan. Do dé ta cé: B =2B=0,0314(T)

¢) Tacd B=4m107 % nén dé B giam 2 lan thi I phai giam 2 lan.

Do do: I =%=2,5(A)

Bai 17.
a) Goi N 1a s6 vong day phai quéan trén 6ng day. Puong kinh cta diy quan chinh la
bé day mot vong quan, dé quan hét chidu dai dng day ¢ thi phai can N vong quan

N 1 1
néntacd: Nd=/ :>7=—<:> n :Ez 1250 (vong/m)

b) Taco: B=4r.10".n.1

+ Dong dién chay trong day: [ =———=4(A
& a W gy 41107 n ( )
+ Hiéu dién thé ¢ hai dau dng ddy: U=IR =44V
Bai 18.
1
= =1250 (vong/m
0,8.10° (vong/m)

+ Mait do vong day: n=

o —

B

+Cam img tir: B=4n.10"nl=>1=——=—=
47.107"n

1(A)
E

R+r
+ Chiéu dai day dan (day quén):

+Laico: I=

:Rz%—r=3,5§2

-3 2
ndzj 35 n(0,8.10 )

o[
(<R3 - ~99,96(m)

p 1,76.107°

p

, / 99,96

+ S0 vong ddy: N=——=—"""-=636,36 (von
vong nD  m0,05 (vong)

N
n

+ Chiéu dai ong ddy: L=—=10,51(m)
Bai 19.
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Dién tr6 soi day dong: R = p= L
1€n tro so1 aa ong: =p—=
C 0 y g p S p D?
2
4
2
; . RD? 1,1.7(0,8.107
— Chiu dai soi ddy déng: L = —— = ( . ) =31,5m
4p 4.1,76.10
Chiéu dai mdi vong quan 1a chiéu dai chu vi vong tron: C =27R =nd
, : , . L 315
So vong diy dong quan dugce trén ong ddy: N =—= . — =500 viing.
C =210
N

Cam ung tir trong ng day: B = 471.10"7.71

-3
31_7 _ 6,28.1?7 0,4 _ 4(4)
4m107.N  4m107.500

Hiéu dién thé & hai diu éng day: U=IR =4,4V

Dong dién chay trong day: [ =

14



CHUYEN PE 2: LUC TU
Dang 1. Luc tir tic dung 1én doan day dén thing
A. Phwong phap giai

Lurc tir tac dung 1én doan dong dién dit trong tir trwong déu
+ Luct F o dic diém:
*  Piém dit tai trung diém doan dong dién
= Co6 phuong vudng goc voi 1 va B, ¢6 chidu tuan theo quy tic ban tay
trai
= PJlon: F=B.Il/lsina (voi a la goc tao bdi 1 va ﬁ)
Trong do6: B la cam ung tue (don vi la Tesla —T); I la cuong do
dong dién (4); ( la chiéu dai ciia soi ddy (m).

Ouy tic ban tay trdi:

Dat ban tay trdi xoe rong, sao cho
long ban tay hung cac dwong sirc [
tir, chiéu tir ¢é tay dén cac ngon tay
gitta chi chiéu dong dién, khi do
ngén cdi chodi ra 90° chi chiéu ciia
lyc tur.

Luuy:
+ Chiéu ctia cam (g tir B bén ngoai nam cham 1a chiéu vao Nam (S) ra Bic (N)
+  Quy udc:

® : C6 phuong vudng goc voi mat phéng biéu dién, chiéu di ra.
(09 : C6 phuong vudng goc voi mat phang bi€u dién, chi€u di vao.

— : Co6 phuong, chiéu l1a phuong chiéu cua mili tén va nam trén
mat phang v€ no.

15




B. VI DU MAU

Vi du 1: Hiy 4p dung quy tic ban tay trai dé xac dinh chiéu (cua mot trong ba dai

luong F, B, I) con thiéu trong cac hinh v& sau day:

B ~
X B & I 1 &XB
[ F
Hinh 1 Hinh 2 Hinh 3

Huwéng din giai
Trudc tién ta phat bidu quy tic ban tay trai:
Quy tic ban tay trdi: Pdt ban tay trdi xoe rong, sao cho long ban tay himg cdc
duwong sikc tir, chiéu tir ¢é tay dén cac ngon tay gitka chi chiéu dong dién, khi d6
ngén cdi chodi ra 90° chi chiéu ciia lyec tir.

=s]]

Hinh 1 Hinh 2 Hinh 3

Vi du 2: Xac dinh chiéu duong sirc tir (ghi tén cuc cia nam cham)

<
<

15//—

Hinh 1

o

Hinh 2 Hinh 3

Hudéng dan giai

Ap dung quy tic ban tay trai ta xac dinh dwgc cac cuc va chiéu cia B nhu sau:

16




Ra Bac : Theo quy tic ban tay tréi thi vecto
B I cam ung tir c6 phuong thang dung va
lﬁl l R T chiu tir trén xudng. duong strc clia
A B i | vecto cam ung tir ¢6 chiéu vao Nam,
F ra Bac nén cyc trén ctia nam cham la
VioNam | > Béc (N) va cuc duéi 1a Nam (S) (nhu
hinh 1).
Hinh 1
_> .
Egc - 5 IYIZE] Theo quy tic ban tay trai thi vecto
B cam ung tu theo phuong ngang va
I chiu tir trai sang phai. Puong sirc ciia
N S vecto cam ung tur c6 chiéu vao Nam,
? ra Bic nén cuc bén trai ciia nam cham
1a Bic (N) va cuc bén phai 1a Nam (S)
Hinh 2 (nhu hinh 2).

F Theo quy tic ban tay tréi thi vecto
_ cam ung tur c6 phuong vudng goc voi
I @B mit phang hinh v& va chiéu huéng tir
trong ra ngoai (nhu hinh 3).

Hinh 3

Vi du 3: Mot day dan c6 chiéu dai 10 m dwoc dit trong tir trudng déu c6 B = 5.102
T. Cho dong dién c6 cuong do 10 A chay qua day dan.
a) Xac dinh luc tir tic dung 1én day dan khi day dan dit vudng goc voi B.
b) Néu lyc tir tic dung c6 do 16n bang 2,53 N. Hily x4c dinh géc gitta B va
chiéu dong dién ?

Hudéng dan giai
a) Luc tur F ¢o dac diém:
+ Diém dat tai trung diém doan day mang dong dién
+ C6 phuong vudng goc voi 1 va B, c6 chiu tudn theo quy tic ban tay trai
+D9 16n: F=BLLsino=(5.107).10.10.5in90° = 5(N)
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F 2,53 3

=—2 =——=a=60
BI/ 5.107.10.10 2

b) Taco: F=B..lsina = sina =

Vi du 4: Cho doan ddy MN c6 khdi luong m, - Aaw
mang dong dién I co chiéu nhu hinh, duoc dat vao N QB A
trong tir trudng déu co vecto B nhu hinh v&. Biéu
dién cac lyc tac dung 1én doan day MN (bé qua
khéi luong déy treo).

Hudéng dan giai
+ Céc lyc tac dung 1én doan ddy MN gdm: Trong
luc p dat tai trong tam (chinh gita thanh), cé
ch’iéu hudng xudng; Luc cing day T‘ dit vao diém
ti€p xuc cua soi didy va thanh, chiéu hudng 1én;
Luc tr F: ap dung quy tic ban tay trai xac dinh

duoc F co phuong thing dimng, chidu hudng 1én
nhu hinh.

+ Céc lyc duoce biéu dién nhu hinh.

Vi du 5: Treo doan dy dan c6 chidu dai ¢ =5 cm, khdi s s
lvong m = 5g bang hai diy manh, nhe sao cho day dan

nam ngang. Biét cam tng tir cua tir trudong hudng thing \l/ﬁ

dtrng xudng dudi, c6 d6 16n B = 0,5 T va dong dién di

qua day dan 14 I = 2A. Néu lay g = 10 m/s® thi goc léch

a cuia ddy treo so voi phuong thang ding 1a bao nhiéu. M N

Huéng dén giai
+ Cac luc tac dung Ién thanh MN gom:
Trong luc P ¢o phuong thing ding, hudéng xudng.
Luc cang day day T
Luc tr F (dung quy tic ban tay trai xac dinh chidu cua F )
+ Cac lyc duoc bi€u dién nhu hinh




+Diéukiéncénb§mg: T+13+13=0:>T+§=0:>T=—§:>B=0c

+ Tir hinh ta cé: tanp =£= BI/.sin90 _ 0,5.2.0,05.5in90 1
P mg 0,005.10

=>pB=45" = a =45

Vi du 6 :Treo doan diy din MN c6 chiéu dai / = 25 cm,
khdi lugng cia mot don vi chiéu dai 1a 0,04 kg/m be‘ing
hai ddy manh, nhe sao cho ddy din nim ngang. Biét cam
ung tur ¢o chiéu nhu hinh v&, ¢6 do 16n B = 0,04 T. Cho g ® B
=10 m/s%.
a) Xac dinh chiéu va d6 16n cua I dé lyc cing day
bang 0.
b) Cho I = 16A c6 chiéu tir M dén N. Tinh lyc cing
moi day ?

Huwéng dan giai
a) Lyc cang ddy bang 0 nghia la diy ndm lo limg = P+F=0=F=-P
+Do d6 lyc tir F phai ¢6 chiéu hudng 1én. Ap dung quy tic ban tay trai ta xac dinh
duoc chiéu cua dong dién co chiéu tr N dén M.

+ Mat khac ta cling c6: b s
F=P e BL/sin90° =mg = [=— 2 ~
B./sin90° ®B
£- , . m AE
+ Mat do khoi luong cua soi day: d =— —— |
L = —
d M I VP N
A g
+Vay: [=——=—=10(A
Y Bsin90° ()

b) Khi dong dién c6 chiéu tir M dén N thi luc tir F ¢6 chiéu huéng xudng. Do luc
cang day T ¢6 chiéu huéng lén nén: T=P+F=mg+ BI/

& e
:T:f(%mlj

+ Mat do khdi luong cua soi day: d = %

.
+ Vay: T=z(%+BIJ=z(d.g+BI)=0,26(N) M
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T

+ Vi ¢6 hai soi ddy nén lyc cing mdisoila T, =T, = 3= 0,13(N)
Vi du 7: Mot day dan duoc gip thanh khung

day dang tam giac vuéng MNP (hinh v&). Biét M

MN = 30 cm, NP = 40 cm. Pat khung day vao

tir truomg déu B = 0,01 T (B ¢6 phuong vudng Q8

gbc v6i mat phang hinh v&, c6 chiéu tir ngoai
vao trong nhu hinh). Cho dong dién I = 10A
vao khung c6 chidu MNPM. Luyc tir tac dung
vao cac canh cua khung day la bao nhiéu.

Huwéng din giai
Vi B vudng goc v6i mit phing MNP nén B vudng gbc véi tht ca cac canh cia
tam giac MNP.
+ Luc tir tac dung 1én doan MN
» (6 diém dit tai trung diém cua MN
= (6 phuong vudng goc voi MN, chiéu hudng sang phai nhu hinh
= COdolon: F =BIL/,.sin90° =0,01.10.0,3=0,03(N)
+ Luyc tr tac dung 1én doan NP
»  C6 diém dat tai trung diém cta NP
» (6 phuong vudng goc voi NP, chidu huéng 1én nhu hinh
*= C6dd16n: F, =B.Ll,.sin90° =0,01.10.0,4 = 0,04(N)
+ Lyc tur tac dung 1€n doan PM
= (6 diém dat tai trung diém cia PM
= (6 phuong vudng goc v6i PM, chiéu nhu hinh
*= C6d6 lon: F,, =BL/,,.sin90’

= Fpy =0,01.104/0,3” +0,4> =0,05(N)

M
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C. BAI TAP VAN DUNG
Bai 1. Hay 4p dung quy tic ban tay trai dé xac dinh chiéu (ctia mot trong ba dai

luong F,B,1 ) con thiéu trong cac hinh v& sau day:

S . E
O—>5 10— —&r
_—
Hinh 1 Hinh 2 Hinh 3
AB F
P F 4
| PN _
I I T B
Hinh 4 Hinh 5 Hinh 6

Bai 2. Xac dinh chiéu dudng st tir (ghi tén cuc ciia nam cham)

O

Hinh 3

Hinh 1 Hinh 2
Bai 3. Mot day dan c6 chidu dai / = 5m, dugc dit trong tir truong déu c6 d6 1on B =
3.102 T. Cuong do dong dién chay trong ddy dan cé gia tri 6A. Hiy xac dinh do
16n cia luc tir tac dung 1én day dan trong cac truong hop sau day:

a) Day dan dit vuong goc voi cac duong sic tir.

b) Day dan dit song song voi cac duong st tir.

c¢) Day dan hop véi cac dudng sire tir mot goc 45°.
Bai 4. Mot doan day thang MN dai 6 cm, c6 dong dién 5A, dit trong tir trudng déu
c6 cam tng tr B = 0,5 T. Luec tir tac dung 1én doan day ¢6 do 16n F = 7,5.102 N.
Go6c hop boi diy MN va dudong cam ung tir 1a bao nhiéu ?
Bai 5. Mot day din mang dong dién I = 5A, c6 chiéu dai 1m, dugc dat vuong goc
véi cam tng tir B = 5.10°T. Hay x4c dinh luc tir tic dung 1én day dan ?
Bai 6. Nguoi ta cho dong dién c6 cuong do I =10 A chay trong mot day dan, dat
day dan vudng goc véi cac duong cam ung tir cd B =5 mT. Luyc dién tac dung 1én
day dan 14 0,01N, hiy xéac dinh chiéu dai cua diy dan néi trén ?

Bai 7. Nguoi ta ding mot ddy dan c6 chiéu dai 2m , dit vao tir trudng déu c6 B =
102 T, day dan dugc dit vudng goc véi cac duong stec, luc tir tac dung 1én day dan
1a IN, hay xac dinh cuong do dong dién chay trong day dan.
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Bai 8. Mot doan day din dai 5cm dit trong tir trudng déu va vudng goc voi vecto
cam ung tu. Dong dién chay qua day c6 cuong do 0,75A. Luyc tir tac dung 1én day
co gia tri 3.102 N. Hay xac dinh cam tng tir cta tir truong.
Bai 9. Mot day dan thang MN chiéu dai /, khdi

lugng ciia mdt don vi dai cia day la D =

0,04kg/m. Day duoc treo bang hai diy dan nhe D5

thing dung va dat trong tir truong déu c6 B

vudng goc v6i mit phing chira MN va day treo,

B= 0,04T. Cho dong dién I qua day. Y]
a) DPinh chiéu va d6 16n cua I dé lyc cang cia cac day treo bang khéng.
b) Cho MN = 25cm, I = 16A c6 chiéu tir N dén M.

Tinh luc cing ciia mdi day.
Bai 10. Gitra hai cuc nam cham c6 cam Ung tu B ndm ngang, B =0,01T nguoi ta
dat mot day dan co chiéu dai ¢ nim ngang vudng goc véi B. Khéi lugng ctia mot
don vi chiéu dai 1a d = 0,01 kg/m. Tim cuong do dong dién I qua day dé day nam
lo Itrng khong roi. Cho g = 10 m/s’.

Bai 11. Hai thanh ray nim ngang, song song va cach nhau doan /= 0,3 cm, mot
thanh kim loai dat 1én hai thanh ray. Cho dong dién I = 50A chay qua thanh kim
loai v6i thanh ray. Biét hé sb ma sat gitra thanh kim loai véi thanh ray 1a p= 0,2 va
khéi lugng thanh kim loai m = 0,5kg. Hay tim diéu kién vé do 16n ciia cam ting tir
B dé thanh c6 thé chuyén dong (B vudng goc véi

mit phang hai thanh ray). M

Bai 12. Mot day dan dugc gap thanh khung day
dang tam giac vudng can MNP. MN = NP = 10 cm.
Dit khung day vao tir truong B = 102 T ¢6 chiéu

nhu hinh v&. Cho dong dién I = 10A vao khung co B
chiéu MNPM. Luc tir tac dung vao cac canh cia s
khung day 1a bao nhiéu ? N P

Bai 13. Xéc dinh lyc tir tac dung 1én cac canh cua
khung (hinh v&). Biét chiéu cua vecto cam tng tir B va chidu dong dién dugc cho
nhu mdi hinh v&.

AR e ;

@B

\ 4

Hinh b 22




D. HUONG DAN GIAI BAI TAP VAN DUNG

Bai 1.
F
—
I —>3B
—
Hinh 1
_ s
I
Hinh 4
Bai 2.

Ap dung quy tic ban tay trai ta xac dinh dugc cc cuc va chiéu cia B nhu sau:

Vao Nam S

T 1 LI
5 [ @
Ra Béc N
Hinh 1

Ra Bic N

B _ : —>
vB
Vao Nam S
Hinh 2

W
1O—

Hinh 2 Hinh 3
B F
F t
PN _
) B
Hinh 5 Hinh 6

Theo quy tic ban tay trai thi vecto
cam g tir c6 phuong thang dimg va
chiéu tir dué6i 1én. Pudng st cta
vecto cam tng tir co chiéu vao Nam,
ra Bic nén cuc trén ciia nam cham la
Nam (S) va cuc dudi la Bic (N) (nhu
hinh 1).

Theo quy tic ban tay trai thi vecto
cam Ung tu c6 phuong thang dimg va
chiéu tir trén xudng. Buong suc cua
vecto cam tng tir ¢6 chidu vao Nam,
ra Bic nén cuc trén cia nam cham 1a
Bic (N) va cuc duéi 1a Nam (S) (nhu
hinh 2).

Theo quy tic ban tay tréi thi vecto
cam ung tir 6 phuong vudng goc voi
mit phang hinh v& va chiéu hudng tir
trong ra ngoai (nhu hinh 3).

23



Bai 3.

a) Khi day dat vudng goc voi cac duong suc tur thi o = 90°

+ Luyec tir tac dung 1én doan déy luc ndy ¢6 do 16n: F=B1.£sin90° =0,9(N)
b) Khi day dat song song voi cac duong suc tu thi o = 0°

+ Luec tir tac dung 1én doan day liic nay c¢6 do 1én: F=B.I1.L.sin0° =0

c¢) Khi day dat tao voi cac duong suc tur thi o = 45°

+ Lyec tir tac dung 1én doan day luc nay c6 d6 1on: F = B1Lsin45° =0,64(N)
Bai 4.

-2
Ta co: F:Blésinoc:>sina:i:ﬂ:O,Sja:%O
BI/ 0,5.5.0,06
Bai 5.
Ta c6: F=BI/sino=5.107.5.1.5sin90° = 25.107(N)
Bai 6.
F 0,01

Taco: F=Bl/sino= /=

= ~0,2(m)=2
Blsing 5.10710.smo0 ~ 2(m)=20(cm)

Bai 7.
. . F 1
Tacé: F=BlUsina=1= — = =50(A)
B/lsina.  107°.2.5in90°
Bai 8.
. F 107
Tacod: F=Bl/sino= B= 3.10 =0,8(T)

I/sina 0,75.0,05.5in90°

Bai 9.

a) Chiéu va do 16n cua I

— Dé lyc cing ciia day treo bang khong thi trong luc va luc tir tic dung 1én day
dan thing MN phai bang nhau va lyc tir phai hudng 1én trén. Theo quy tic ban
tay trai thi cuong do dong dién I phai c6 chiéu tir M dén N:
P+F=0 =>F=P < Blisina = mg

< Bll=Dlg=1= Dg _ 0.04.10
B 0,04
Vay: Dong dién I phai c6 chiéu tir M dén N va c6 d6 16n 1= 10A.
b) Luc cing cua mdi day
Luc tir tac dung 1én MN:
F = Bllsina = 0,04.16.0,25 = 0,16N

Khi MN nim can bang thi: F+P+2T=0 )

=10A




Chiéu (1) 1én phuong ctia P: F +P — 2T =0
F+P 0,16+Dlg 0,16 +0,04.0,25.10
2 2 - 2
Vay: Luc cang ctia moi day 1a T =0,13N.
Bai 10.

=T= =0,13N

+ Céc lyc tac dung 1én soi day gom trong luc P valuctl F.
+ Diéu kién d¢€ soi day nam can bang la:
P+F=0=F=-P
+Do d6 luc tr F phai c6 chidu hudéng 1én
+ Mat khac ta ciling co: P
mg
B./sin90°

il
—t—
&
Wl

F=P< BIL/sin90° =mg=1=

+ Mat d6 khdi luong cia soi day: d = %

A dg
+Vay: [=—=—=10(A
» Bsin90° ( )

Bai 11.

+ Gia sir cam ung tu B ¢6 chidu tir trén xudng khi d6 chiéu cua luc tir duoc xéac
dinh nhu hinh. Duéi tac dung ctia luc tir thanh kim loai s€ chuyén dong trén mat
ngang hai thanh ray. Khi d6 lyc ma sat s& nguoc chiéu voi luc tir F.
+ Diéu kién d¢€ thanh kim loai c6 thé chuyén dong la :
F>F < Bl/sin90° > uN
pmg 20

+ Vi trén mt ngang nén: N=P =mg = BI/ >umg =B > 3 (T)
Bai 12.
+ Vi MN vudng véi B nén: M
F,, = BI/sin90° =107 (N) N
+ Vi NP song song B nén: Fxp

Fwn (o)

w!

F,, = BI/sin0° =0




+ Tir hinh ta thy PM tao v6i B mot gbc:

o=180—-45=135°
Do d6 luc tac dung 1én doan PM la:

Foy = BI/sin135° =107 (N)
Bai 13.
+ Céc canh c6 dong dién c6 phuong cla vecto cam Gng tir B thi khong chiu tac
dung cua lyc tu.
+ Pé xéac dinh lyc tir tic dung 1én cac canh con lai ta ap dung quy tic ban tay tréi.
+ Ap dung quy tic ban tay trai ta xac dinh duoc chiéu cua lyc tir tac dung 1én cac
canh cta khung nhu hinh.

T For
<

P B Fa B U
! = SNCLN g

Hinh a — 5
FBcl Hinh b
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Dang 2. SU TUONG TAC GIUA CAC DONG PIEN THANG SONG SONG
A. KIEN THUC CO BAN

+ Khi cho dong dién chay qua hai ddy dn thang song song thi hai dong dién twong
tac voi nhau.

= Néu hai dong dién cung chiéu thi ching hit nhau.

= Néu hai dong dién nguoc chiéu thi ching day nhau.
I.L,

r

Trong do: 1, va I; la cuong do dong dién chay qua cdc dady, don vi la ampe (A); r
la khoang cach gitta hai dong dién, don vi la mét (m).

+ D0 16n cta luc tir tdc dung 1€n mgt don vi chiéu dai coa day: F, =2. 107.

Luu y:
+ Lyee hit hay lwc ddy giita hai dong dién cé phwong nam trén dwong noi hai dong
dién
A ’ A , A . \ 7 Il .[2
+ Neéu tinh cho ddy c6 chiéu dai | thi: F = F,1=2.10" 1=~
r
: FZI FIZ : FZI : FIZ
I I Ii I
Hai dong dién cung chiéu Hai dong dién nguoc chiéu )

+ khi co nhiéu dong dién tac dung lén nhau thi ta ap dung nguyén ly chong chat:
F=F+E +F +....
B. VI DU MAU

Vi du 1: Hai diy dan thang dai, dit song song voi nhau va cach nhau 10 cm dit
trong khong khi. Dong dién chay trong ddy dan c¢6 cuong dolali =1 A, L, =5 A.
a) Tinh luc tir tac dung 1én mot don vi chiéu dai cua day
b) Tinh lyc tr tac dung 1én mot doan cod chiéu dai 2 m cua mbi day

Huwéng din giai
a) Luc tac dung 1én mot don vi chiéu dai cua day:

11, 1.5

F,=2.10"". =2.107.—==10"N
0,1

r

b) Luc tir tac dung 1én mot doan cod chiéu dai 2m cua mdi day:
I.1, 2.5

F=2.10"21L=210"=22=2.10"N
r 0,1

b
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Vi du 2: Day dan thang dai c6 dong I, = 15 A di qua, dit trong chan khong.
a) Tinh cam Gng tir tai diém cach day 15 cm.
b) Tinh lyc tir tic dung 1én 1 m day cta dong I = 10A dat song song cach [
doan 15 cm. Cho biét lyc d6 1a Iyc hut hay luc day. Biét rang I, va I, nguoc
chiéu nhau.

Huwéng din giai
a) Cam ung tir do dong dién I; gdy ra tai diém M cach day doan 15 cm la:

B=2.1071 2.10’71—f=2.10’5(T)

r 0,15
b) Luc tir do dong I; tac dung Ién 1m day dong I»:
F=2.10" 1 o o7 1319 =2.10"(N)
r 0,15

+ Vi hai dong dién nguoc chiéu nén lyc 1a lyc déy

Vi du 3: Ba day dan thang dai mang dong

dién I;, I, I theo thtr ty d6, dat song song ® """"" @ """"" ®
cach déu nhau, khoang céch giita 2 day laa L L IE

= 4cm. Biét rang chiéu cta I; va I; huéng

vao, I huéng ra mat phang hinh v&, cuong d6 dong dién I = 10A, I, = I; = 20A.
Xac dinh F tac dung 1én 1 mét cua dong 1.

Hudéng dan giai
+ Dong I; s€ chiu tdc dung cua hai dong dién I, va Is.
+ Goi F21, Fs lan lugt 1a lyc do dong dién I, va dong dién I; tac dung 1én 1m day
cua dong dién [

1,1, 10.20

F,=2.10"7.-2=2.10". =10"N
. b 05
haco 11 10.20
F,=210"-"2=210"—"-=5.10"N
r13 i
+ Vi hai dong dién I; va
I; cing chiéu nén lyc  Fy F Fi
tuong tac gilta chung 1a ‘_‘_®_’""® """"" ®
lgc hat. Con hai dong L 16 I3

dién I, va I, nguoc chiéu

nén lyc tuong tac giira chung 1a lyc day.

+ Céac vecto luc duge biéu dién nhu hinh

+ Luyc tong hop tac dung 1én mot don vi chiéu dai ciia ddy mang dong dién I, 1a:
F = F31 + le

+Vi Fs ciing phuong ngugc chidu voi Fai nén: F = |F31 - F21| =5.10"N
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+ Vay luc F ¢6 phuong vudng goc voi soi ddy mang I; va ¢ chiéu hudng vé bén
trai (vi F2; > F3;) nhu hinh v&, ¢6 d6 16n F=5.10"N

Vi du 4: Ba diy dan thang dai va song song cach déu
nhau mdt khoang a = 20 cm (hinh v€). Cuong d6 dong L
dién chay trong 3 day lan luot 14 T, = 50A, L = T; = X
20A. SN
1) Xac dinh cam tng tir B tai diém cach day 2 va J N
day 3 mot khoang a =20 cm (tai I,) / \
2) Xac dinh phuong chiéu va d¢ 16n cia luc tir o P s
tac dung 1én 1m cua day 1 bang 2 cach: L ?
a) Dua vao cam ung tir B vira tinh cau a.
b) Tinh tryc tiép.

Huwéng din giai
1) Goi Bi,B:14n lugt 14 cam g tir do dong dién I, va I; gy ra tai M. Ap dung

quy tic nim ban tay phai xac dinh dugc chiéu cua B, B: nhu hinh.

B, = 2.10’7.1—2 =2.10"° (T)
+ Ta co: Ir2
B, =2.107.2=2 IO'S(T)

+ Cam (g tir tong hop tai M: B=B: +B;
+ Goi a 12 goc tao béi B, va Bs.

Tt hinh v& ta c6: a.=1,MI, =60°.

+ Vay cam ung tir tong hop tai M 1a:
B=,/B? + B2 +2B,B, cosa =2+/3.107 (T)

2) Tinh lyc tir tdc dung 1én 1m cua dong dién [,
a) Khi dat dong dién I; vao M thi dong I; s€ chiu tac dung cua luc tir clia tir truong
téng hop B, duoc tinh theo cong thuc:

F=BI/=23.107.50.1=~/3.10°N
b) Goi Fa1,Fsi 1an luot 12 luc do dong dién I va Is tac dung 1én dong I,. Vi dong
dién I, cung chiéu véi I va Is nén luc Fai ,1531 1a Iyc hat (hinh v§)
=r,=a= O,Z(m)
+ Ta co: L.

L=, =F, =F, =210".21=10"(N)

I‘21

r21

+ Goi F la hop lyc do I, va I5 tac dung Ién I;




+Tacod: F=Fa +F3
+ViFi3 = Fys nén F=2F, cosp (voi B:%:z»o")

Hay: F=2.10".c0s30° =~/3.107 (N)

Vi du 5: Hai dong dién thang dit song song cach nhau 40 cm mang hai dong dién
cung chiéu I = I, = 10 A, dong dién thir 3 dit song song voi hai dong dién trén va
thudc mit phing trung truc ctia 2 dong I, L. Biét I; = 10A, nguoc chidu v6i I, va I;
cach mat phang chira (I;, I) doan d.

a) Tinh lyc tir tac dung 1én 1 m dong I; néu d = 20 cm.

b) Timd dé luc tir tac dung 1én 1 m dong I5 dat cuc dai, cuc tiéu.

Huéng dan giai
a) Goi F 13,?23 lan luot 1a luc do dong dién I; va I, tac dung 1én dong I5. Vi dong

dién Is nguoc chidu véi I, va I, nén luc Fis,Fx 14 Iyc day (hinh v&)

2
+Tacod: r;=1,= [%} +d* =4/0,2° +0,2° =0,2\/§(m)
LI, 2

+Vi: [, =1, > F, =F, =2.10’7.—=7.10’4(N)

I3

+ Goi F la hop lyc do I; va I, tac dung l1én I3
+Tacé: F=Fis +Fx
+ Vi Fi3 = Fa; nén F =2F,; cosP

. — 2
(v6i B=E;L,F=cosP = 4.9

Hay: F= 2.%.10*‘.L =10"(N)

V2

Chi y: C6 thé tinh F bang cach khac
nhu sau
+ Goi a la goc tao boi 1513,1523, theo

dinh li ham s0 cos ta co:

(o,zﬁ)2 Jr(o,zﬁ)2 —0,42
2 =0
2.(0,2\/5)

+ Lai c6: F=/F3 +F +2E,F, cosa . Thay s6: F=10"(N)

cosa =
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b) Vi Fi3 = Fa; ta c6: F=2F,, cosf}

— d
=F,,F=cosp=—=——
. P=rals P LIy /d*+0,2°
VO1:
1.1 . 107
Fo=2107 85 g 07 1010 210
I J&E+0,12  Jd®+0,2°
-5
Do db6: F=2 210 d =4. N = 7 :4.1075 —
Jd +0,2% {Jd* +0,2? d’+0,2 4. 0.2

*Tim d dé F = max

2
+ Nhan thay F = max khi va chi khi (d % (12 ] = min

2 2 2
+ Theo Co-si: (d+0’d2 ]22 d.O’d2 :0,4:>(d+0’d2 j =0,4

+Vay F,_ =4.107 (i} =10"(N)

2
+ Déu = xdy ra khi: d = 0,2

:>d=0,2(m)

*Tim d dé F = min
+ Nhan thiy Fpi, = 0 khi d = 0, luc nay Is ndm tai trung diém duong ndi I, va I,

Vi du 6: Ba diy dan thang dai dit song song trong cing
mot mit phang thang ding c6 khoang cach a = 5 cm
nhu hinh v&. Day 1 va 3 dugc giir ¢b dinh, c6 cudong do . L
dong dién I, = 213 = 4A di qua nhu hinh v&. Day 2 tu do I3
c6 dong L, = 5A di qua. Tim chiéu di chuyén cta day 2 Al
va luc tir tdc dung 1én 1m day 2 khi n6 bat dau chuyén
dong néu I c6 chiéu dong dién:

a) bilén

b) Di xudng

Huéng dan giai
a) Khi dong dién qua I, c6 chidu tir dudi 1én, lac nay 1, s& ddy L mot luc Fio con L,

sé déy I, moét luc Fx
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Lh 5107
I )
F, = 2107l 2.10'72;55= 4.10°N

r32 >

4.5 =8.10°N

E, = 2.1077
+ Ta co:

+ Luyc tong hop tac dung 1én mdi don vi chiéu dai ciia day mang I, 1a:
IE = 1512 + 1532

+ Vi Fi» va Fz cung phuong, nguge chidu nhau va Fi, > Fx, nén:
F=F,-F,=410"N

+ Vecto F ¢6 phuong vudng goc véi soi day I, va c6 chidu hudng sang phai (nhu
hinh v&) nén soi day mang I s& dich chuyén sang bén phai dén khi can bang duoc
thiét 1ap thi dimg lai.

b) Khi dong dién qua I c6 chiéu tir trén xudng, lic nay I; s& hiit I, mot luc Fi» con
I, s€ huat I, mot lyc ?32
1.1, 4.5

F,=210"-12=210"—==8.10"N
r I‘12 4 5
+ Ta co: 1
F,=2.107-22=2.10"
r32 s
+ Luec téng hop tac dung 1én mdi don vi chiéu dai cua diy mang I, 1a:
F = FlZ + F32
+Vi Fi va Fa cung phuong, ngugc chiéu nhau va

Fi2 > F3 nén: F:F12 —F32 =4.10"N

25 _410°N

Vecto F ¢6 phuong vuéng goc véi sgi day I, va co
chiéu hudng sang trai (nhu hinh v&) nén soi day a a
mang I, s& dich chuyén sang bén trai dén khi can <> >
bang duoc thiét 1ap thi dung lai.

Vi du 7: Hai dong dién thang dai vo han dit song song cach nhau 30 cm mang hai
dong dién cung chiéu I;= 20A, I, = 40A. Xac dinh vi tri dat dong Iz dé luc tir tac
dung 1én I; 12 bang khong.

Huwéng din giai
Goi Fis ,Fz} lan lugt 1a lyc do dong I; va I, tac dung 1é€n dong 15
Fis N Fx )
E,;=F; (2

=2=r1, =25, 4)

+Tacod: Fis +Fs=0=Fi3 =—Fx :>{

I

s _ L
I1

23 _

BE

+ Tur (2) suy ra: I—1:I—2:

I.l 3 r23
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+ Vi hai dong dién I, va I; cing chiéu nén tir (1) suy ra: dong Iy phai & bén trong
khoang gitta hai dong I va Is. Do d6 ta c6: r,, +1,, =30 ®)

+ Giai (4) va (5) taco: ri3 =10 cm var; = 20 cm

+ Vay dé lyc tir tac dung 1én dong I; bang 0 thi dong Is phai dat cach dong I; doan
10 cm hay dat cach dong I, doan 20 cm (hinh v§).

I, L 1D
@)oo @ ®
D> e >
I3 123
C. BAI TAP VAN DUNG

Bai 1. Hai day dan thang dai, song song duoc dit trong khong khi. Cuong do trong
hai day bang nhau va bang I = 1 A. Lyc tir tac dung 1én mdi don vi chiéu dai cia
day bang 2.10° N. Hoi hai day d6 cach nhau bao nhiéu.

Taco: F=2.10" % =r=2.10" L
Bai 2. Mot day dan dai vo han, co cudng do I, = 6A dit tai diém A.

a) Hay tinh d 16n cam tng tir do day dan trén giy ra tai diém B nam cich A
doan 6 cm ?

b) Néu tai B dat mot diy dan thtr 2 song song voi diy thir nhit. Cho dong
dién I, = 3A, chay cung chiéu voi dong dién thu nhét, hay xac dinh lyc tu
do I tac dung 1én mdi mét diy dan cua I, cho biét chung diy hay hat
nhau?

=0,01(m) =1(cm)

a) Cam ung tir do dong dién thang dai vo han gay ra tai B:
I
B, =2.10".~L= 21072 2107 (T)
r

b

b) Vi hai day dan c6 dong dién cing chiéu nén lyc tuong tac giita chiing 1a lyc hut.

+ D6 16n cua lyuc twong tac: F = 2.10'7.& =6.10"(N)
r

Bai 3. Hai ddy dan dat cach nhau 2cm trong khong khi, dong dién trong 2 day co
cung gia tri cudng do, luc tuong tac tur gitra 2 day la lyc hat va c6 d6 1én F =
2,5.102 N. Hai dong dién trén cing chiéu hay nguoc chidu ? Tim cudng do dong
dién trong mdi day ?

+ Vi lyc twong tac 13 luc hat nén hai dong dién cing chiéu
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2
+Taco: F=2.107 0 o107 Lo [ FX _s0(a)
r r 2.10

Bai 4. Hai day dan dai vo han dit cach nhau 4cm, cho 2 dong di¢n chay nguoc
chiéu nhau trong 2 day dén, 2 dong dién c6 cung cudng d6 1= 5A. Hay cho biét:
a) Hai day dan trén c6 tuong tac luc tir v6i nhau khong ? Néu c6 thi ching
day hay hat nhau ? V& hinh ?
b) Hay tinh lyc tir tuong tac trén mdi mét chiéu dai ciia mdi soi day ?

a) Vi hai day din déu mang dong dién nén ching s& tuong tac v6i nhau bing luc
tur. Vi hai dong dién ngugc chiéu nén chung s€ day nhau

. . x LI
b) Lyc tuong tac gitra hai ddy dan: F=2.10" -—2=1,25.10"(N)

r

Bai 5. Ba dong dién cung chidu cing cudng do 10A chay qua ba dy dan thing dit
ddng phiang va dai vo han. Biét ring khoang cach gitra day 1 va 2 1a 10 cm day 2
va3la Scmvaday 1va3la15cm. Xac dinh luc tir do:

a) Day I va déy 2 tic dung lén day 3

b) Day 1 va day 3 tac dung lén day 2

a) Vi dong dién I, va I; cing chiéu nén I; hiit I; mot luc :

L 1

F,=2.10" —O(N) ~13,33.10°(N)

I3

+ Vi dong dién I, va I5 cung chiéu nén I hit I5 mot Iuc:

B, =2.107 25 _ 4104 (N)

r2 3

+ Luc tr do day 1 va day 2 tac dung 1én day 3: F=Fis + Fas
+Vi Fis T Fos nén: F=F, +F,, =5,33.10"(N)
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b) Vi dong dién I, va I, cung chiéu nén I, hut I, mot luc:

E, = 2.107 2l _ 5 10 (N)

+ Vi dong dién I5 va I, cung chiéu nén 15 hat I, mot Iuc:

F, = 21072 _ g 10 (N)

r2 3

+ Lyc tr do day 1 va day 2 tac dung lén day 3: F=Fi +Fa
+Vi Fis TN Fx nén: F=F,, - F, =2.10*(N)

Bai 6. Ba diy dan thing dai dugc dit song song
trong ciing mot mit phing thang dtmg nhu trong
hinh v&. Day 1 va day 3 duoc giit ¢cd dinh co

. ) I
dong dién chay xudng va I > I;. Xac dinh chiéu I ?
cta dong I, néu:
a) Day 2 bi dich sang phai “--——->€--—-->»

b) Day 2 bi dich sang trai a

+ Cac luc do dong dién I; va I5 tac dung 1én dong I, 1a:

F, = 2107 1k

a I,>1
— 9F12>F32

L.
F, =2.107.2=2
a

I

a) Mudn cho day 2 dich sang phai thi Fi» phai huéng sang phai. Tic 1a lyc Fi» 1a

lyc diy = hai dong dién I, va I, phai ngugc chiéu nhau = dong I, phai hudng 1én.

b) Mudn cho day 2 dich sang tréi thi Fi» phai huéng sang trai. Ttc 1a Iyc Fio 13 lyc

hat = hai dong dién I, va I phai cing chidu nhau = dong I, phai huéng xudng.

Bai 7.‘ Ba day dan thing dai va song song R
cach déu nhau mot khoang a = 10 cm (hinh N

v€). Cuong do dong dién chay trong 3 day / AN

lan luot 1a I; = 25A, I, = s = 10A. Xéc dinh / N
phuong chiéu va do 16n cua lyc tir tac dung ,/ .
1én 1 m cua day 1. R)---mmmm e
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Goi 1521,1:“31 lan luot 1a Iuc do dong dién I va I tac dung 1én dong I;. Vi dong dién
I, cung chidu v6i I, va Iz nén luc Fai,Fs 12 luc hut (hinh v&)
1, =1, =a=0,1(m)

+ Ta co: 11
I,=I,=F,=F,=2.10".2

=5.10"(N)

I'21
+Goi F 1a hop lyc do I va I téc dung 1én I,
+Taco: F=Fa +Fa
+ViFi3=Fasnén F=2F,cosp (voi B=30")
+Hay: F=2,(5.10").cos30° = 5v/3.10*(N) L Is

+ViFy =Fsnén F la phan giac goc M = F huéng dén LI

Bai 8. Ba day dén thing dai va song song cach
déu nhau mot ‘khoéng a =10 cm, dong (?ién I; ®
va I3 cung chiu, dong dién I, ngugc chiéu voi 2N

hai dong con lai (hinh v&). Biét cuong do dong ‘ N
dién chay trong 3 déy lan lugt 1a I, = 25A, I, = / \
I; = 10A. Xac dinh phuong chiéu va do 16n cia ®&--------- ®
luc tir tac dung 1én 1 m cua day ;. L I3

Goi Fai ,1331 lan luot 1a luc do dong dién I, va I3 tac dung 1én dong I;. Vi dong dién
I; cung chiéu vé6i I va nguoc chiéu véi dong I, nén luc F la lIuc hat con luc Fai
13 luc déy (hinh v&)
L, =L, =a= 0,1(m)
+ Ta co: LI
I,=1,=>F, =F, =210".21=510"(N)
r2[
+Goi F 1a hop lyc do I va I téc dung 1én I,
+Ta cd: F=Fa +F3
+ViFi3=Fxnén F=2F,cosf (v6i B=60") @
Hay: F=2,(5.10").cos60° =5.10%(N) L

Bai 9. Ba day dén thing dai va song song cach
déu nhau mot khoang a = 10 cm, dong dién I; ®
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va I; cing chiéu, dong dién I, nguoc chidu véi
hai dong con lai (hinh v&). Biét cuong d6 dong
dién chay trong 3 day lan luotla I, = 25A, I, =
I; = 10A. Xac dinh phuong chiéu va d6 1on cua
lyc tir tac dung 1€n 1 m cia day ;.

+ Goi Fai,Fs 14n luot 13 lyc do dong dién I, va I
tac dung 1én dong I;. ‘
+ Vi dong dién I; nguoc chi€u véi I, va I nén luc
Fa1,Fsi 12 luc déy (hinh v&)
+Taco: 1, =1, =a=0,1(m)

LI

=L =I,=F, =F, =2.10"7.21=510"(N)

r21

+Goi F 1a hop lyc do I va I téc dung én I,
+Taco: F=Fa +Fs
+ViFi3=Fynén F=2F,cosp (v6i p=30")
Hay: F=2.(5.10").cos30° =5/3.10*(N)
Bai 10. Ba dinh tam giac déu ABC dit ba day din thang dai vudng goc véi ABC,
¢6 cac dong I = 5A cung chiéu di qua. Hoi can dat mot dong dién thing dai co
d6 16n va hudng thé nao, & dau dé hé bon dong dién & trang thai can bang.
Bai giai
Vi vai tro cta I, I, I; nhu nhau nén dé hé 4 dong dién ¢ trang thai can béng, ta
chi can xét su can bang cua I va L.
— Lyctirdo L1, I, tac dung 1€n mdt mét chiéu dai dong I

LI G
F,=F,=210"7.13=210".—
13 23 a a

— F,./3
Vi (F 132I

130 B3) =60 = F'=2.

— Dé dong I; ndm can bang thi:

F;+FE;+F;=0 = F'+ F;=0

= Fﬁ =-F =1 phai nguoc chiéu voi I3 va Fy3 = F.

2J3
a

I1
<2107, 43 =2.107.
R

I, L3
o4 = =
a

R (D
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— Dé 1, ndm cn bang thi I, phai dit ¢ tim tam giac:

_gﬁzﬁ )

32 3
/3.4
— Thay (2) vao (1): I, = ——3— =1=5A.
a

Vay: Dé h¢ 4 dong dién ¢ trang thai can bang, ta phai dat dong Iy = 5A qua tim
tam giac, song song ngugc chicu voi dong dién ¢ cac dinh.
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Dang 3. KHUNG DAY CO DONG PIEN PAT TRONG TU TRUONG
A. KIEN THUC CO BAN

1. Luwec tir tic dung l1én khung diy cé dong dién
a. DPwong sikc tir nam ngang trong mdt phing khung

+

+

Luee tir tac dung 1én hai doan ddy AB va CD bang 0 (vi AB va CD song
song voi duwong siee tit).
Ap dung quy tdc ban tay trdi ta thdy cdc luc tir tdc dung 1én hai doan
ddy BC va DA nhie hinh vé a. Hai liec ndy hop thanh mét ngau lwc va
lam cho khung day quay quanh truc OO

Duwong strc tir vuong goc voi mat khung

Ap dung quy tdc ban tay trdi ta thay cdc e ti tde dung lén khung
ddy nhw hinh vé b. Cac lyc nay khong co tic dung lam cho khung
quay.

o B ey
L > ' CD i

D ' ¢ - p o] OB |

R : 1 _,’ EFAD i A Fac i
Fap (o) : & Fac A I l: ______ — i
} > ' Y | |

A ! B LA ol: B i

| | Fas |

:O . !

Hinh a Hinh b

2. Mo men ngiu lie (lic tir)

J’_

& Chii y:

Goi d 1a khoang cach giita 2 duong tac dung cta 2 lyc F,, va E,
(cling 12 chiéu dai cac canh AB va CD) thi dai lugng: M = E,..d goila
momem ngiu lyc ti.

Ta lai c6: F=BIf = M =Blid =BIS (1)

Céng thirc (1) dp dung cho cdc dwong sike tir nam trong mdt phang
khung day. Trong truong hop cdc dwong sikc tir khéng nam trong mdt
phdng khung ddy thi momen ngau lye tir dwoc tinh theo cong thirc:

M =BISsinf 0= (Eﬁ) ii la vecto phdp tuyén ciia khung ddy

Khung ddy c¢é N vong va cam iing tir tao véi vecto phdp tuyén ciia
khung day mot goc la 0 thi: M = NBISsin0 6 = (E,r"z)
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B. Vi DU MAU

Vi du 1: Khung day hinh chit nhat c6 dién tich S = 25 cm? gdbm c6 10 vong ndi tiép
c6 cuong do d(‘)ng dién [ = 2A di qua moi vong day. Khung day dat thang dting
trong tur truong déu c6 B = 0,3 T. Tinh momen lyc tir dat 1én khung day khi:

a) Cam ungtir B song song véi mit phiang khung day.

b) Cam tng tir B vudng goc voi mit phing khung day.

Huwéng din giai
+ Momen ngiu lyc tir tac dung 1én khung day N vong la: M = NBISsin 0
a) Khi cam tng tr B song song v&i miat phang khung day thi goc 6 = 90° nén:
M =NBIS=15.10"(N.m)
b) Khi cam tng tir B vudng goc véi mit phing khung day thi goc 6 = 0° nén:
M =NBIS.sin0° =0

Vi du 2: Mot khung day c6 kich thudc 2cm x 3cm dit trong tir truong déu. Khung
day gdm 200 vong. Cho dong dién c6 cudong do 0,2A di vao khung diy. Momem
ngau luc tir tic dung 1én khung c6 gia tri 16n nhét bang 24.10* Nm. Hay tinh cam
ung tir cda tu trudng.

Hudéng dan giai

+ Momen ngiu luc tir tac dung 1én khung day N vong la: M = NBISsin 0
Trong biéu thuc trén ta thiy:

- N 1a s6 vong day luén khong déi.

- B 1a tir truong déu va ciing khong dbi trong qua trinh khung quay.

- I1a cuong d6 dong dién chay trong khung va duoc gitr ¢d dinh nén ciing khong
doi.

- S 1a dién tich khung day va dién tich nay ciing khong d6i khi khung quay.

-0= (B,ﬁ) 1a goc hop béi giita vecto cam g tir va vecto phap tuyén ctia mat
phang khung day. Trong qua trinh khung quay thi chi c6 dai lugng nay thay doi vi
thé Mumax khi va chi khi sin® = 1 nghia la 0 =(B,ii)=90".

Tu nhitng 1y luén trén ta c6: M, = NBIS

—4
poMu 24007 o
NLS ~ 200.0,2.6.10
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Vi du 3: Cho m¢t khung day c6 dang hinh

tam gidc déu ABC (hinh v&). Khung day duoc A

dit trong tir truong déu sao cho cac duong sirc

tir song song voi mit phing khung diy va I T
vuong goc voi canh BC cua khung day. Cho
biét canh ciia khung diy bang a va dong dién
trong khung c6 cuong d6 1. Hay chi ra cac luc
tor tac dung 1én cac canh cua khung day va B C
thanh 1ap cong thic momen ngau luc tir tac

dung 1é€n khung.

w!

Hudéng dan giai
+ Ta thdy rang goc hop boi dong dién Ias va vecto B bang 150°, goc hop boi
dong dién Isc va vecto B bang 90°, goc hop boi dong dién Tca va vecto B bang
30°.
+ Lyc tr tac dung 1€n cac canh AB, BC, CA la:
F,z =Bla.sin150° =0,5BIa
F;. =Bla.sin90° =Bla

F., =Bla.sin30° =0,5BIa

+ Theo quy tic ban tay trai thi phuong va chiéu cua

cac luc Fas , Fec , Fea duoc xac dinh nhu hinh vé. B

+ Goi Fu 12 luc téng hop cua 2 lyc Fas, Fca thi:

F,=F; +F., =Bla
va Fu c6 diém dit trung diém M ciia AH va c6 chidu nhu hinh. Vay Fu va Fac
tao thanh mot cip ngau luc tac dung 1én khung.
+ Momen cua ngau l}rc tac dung 1€n khung day khong phu thudc vao ~Viéc chon truc
quay. Do d6 ta c6 thé chon truc quay di qua H, khi d6 momen ctia ngau luc tac
dung 1&€n khung luc d6 la:

AH a3 a’\3

M =F, MH = Bla.—— = Bla.—— = BI
2 4 4

Vi du 4: Khung day hinh chitr nhat ABCD c6 canh
AB=CD=a=10cm, AD=BC=b=5cm, co >
dong I, = 2 A di qua. Mot dong dién thang dai I, =

4 A nim trong mit phing ABCD cich AB mot I, I
khoang d = 5 cm nhu hinh v&. Tinh lyc tir tong hop

do I; tac dung Ién khung day.

A
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Huwéng din giai
+ Tu truong do dong I; gay nén tai
cac vi tri ndm trén canh khung day c6 F;
chiéu hudng vao mit phang hinh v&. B T
+ Luyc tir tac dung 1én mdi canh cua M
khung day dugc xac dinh theo quy L1 B
tdc ban tay trai. ‘ L A +«—]Q @ N}—
+ Céc luc tir néi trén nam trong mat F. Y F2
phang khung diy nén khong gay ra P
momen lam cho khung quay. A€ l D
+ Hop luc tdc dung lén khung day: Fi
F=F +F +F +F,

+ Do tinh chit d6i xtg nén cam ung tir do I; gdy nén tai M va P bang nhau, nén F,

C

>

va Fs truc d6i = F +F =0

+ Vay hop luc viét gon lai nhu sau: F= FZ + E

E, = 2.1077 (&ja =1,6.10"° (N)
) d+b
+ Ta co:

F, =2.107 (%)a =3,2.10°(N)
+Vi E, N F, = F=|F, -F,|=1,6.10°(N)

C. BAI TAP VAN DUNG
Bai 1. Khung day hinh chir nhat kich thuéc AB =a =10 cm, BC =b =5 cm gom
¢6 20 vong ndi tiép c6 thé quay quanh canh AB thing dimg. Khung day c6 dong I

= 1A chay qua va dit trong tir truong déu c6 B nim ngang, (E,ﬁ) =30",B=0,5
T. Tinh momen lyc tir dat 1én khung day.

Bai 2. M6t khung ddy tron ban kinh 5 cm gdm 75 vong duogc dit trong tir trudng
déu c6 cam tng tir 0,25 T. Mit phing cia khung day hop voi dudng stc tir mot
goc 60°. Tinh momen ngiu lyc tir tac dung 1én khung day. Cho biét mdi vong day
co cuong do dong dién 8 A chay qua.
Bai 3. Mot khung dédy hinh chit nhat ABCD dit trong tir truong déu cam tng tir B
=5.102 T. Canh AB ctia khung dai 3 cm, canh BC dai 5 cm. Dong dién trong
khung c6 cuong d6 2A. Tinh gia tri 10n nhit cia momen ngau lyc tir tic dung 1én
khung trong 2 truong hop:

a) Canh AB ctia khung vudng goc con canh BC song song voi dudng suc tur.
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b) Canh BC ctia khung vudng gdéc con canh AB song song v&i duong sure tur

Bai 4. M6t khung day hinh vudong CDEG, CD =a
dugc giir trong tir trudng déu nhu hinh v&. Vecto

D
cam tr B song song véi cac canh CD, EG, dong
dién trong khung c6 cuong do 1.
a) Xac dinh cac luc tur tac dung 1én cac canh
cua khung
b) Tinh momen cua céc lyc tir tdc dung 1én
khung CDEG d6i v6i truc T di qua tim
hinh vudéng va song song vdi canh DE.
Sau d6 tinh momen cua cac luc dbi voi
truc T* bat ki song song voi T.

vl

ool 4

A

Q
(SN Y e L -
sl

T/

Bai 5. Khung day hinh vuéng ABCD c6 canh a =
4 cm c6 dong I, = 20 A di qua, mot dong dién
thang I; = 15 A ndm trong mat phang ABCD cach L
AD mot khoang d = 2 ¢cm nhu hinh v&. Tinh lyc tt | Li
téng hop do I; tic dung 1én khung day. <
D. HUONG DAN GIAI BAI TAP VAN DUNG

Bai 1.

A\ 4

Momen ngau lyc tir tic dung 1én khung day:
M = NBISsin 0 = 20.0,5.1.(10.5.10™").sin30° = 0,025(Nm)
Bai 2.
Vi mit phang khung day hop véi B mét goc 60° nén ta cd 6 =90° —60° =30°
Momen ngau lyuc tir tic dung 1€n khung day:
M = NBISsin 0 = 75.0,25.8.(7.0,05” ).sin30° = 0,059(Nm)
Bai 3.
Ta c6: M =BISsin® => My khi va chi khi sin® = 1 nén momen ngau lyc tir tic
dung 1én khung day trong 2 truong hgp déu bang nhau:
M =BIS=1,5.10"* (Nm)
Bai 4.
a) GE // CD //B nén Fep = Fge =0
Fcg=Fpe=B.l.a

b) Bbi vdi truc T, 2 luc Feo va Foe lam khung quay cung chiéu (chiéu quay quanh

truc T) nén: M, =F,, % + FDE% = Bla’
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¢) Béi véi truc T’ 2 luc Feo va Foe lam khung quay nguoc (chiéu quay quanh truc
T) chiéu nén: M =F,.(d+a)-F,,.d=Bla’

Bai 5.

+ Tu truong do dong I gay nén tai cac vi tri £,
nam trén canh khung diy c6 chiéu hudng vao T 5
mit phang hinh v&.
+ Luc tu té.c dung 1én mcx)’i canh cua khpng day f4_ I, QB b
duoc xac dinh theo quy tac ban tay trai. L t
+ Céac lyc tir néi trén nam trong miat phing .
khung day nén khéng gay ra momen lam cho ) l
khung quay.

>

Fi

+ Hop luc tac dung 1én khung day: F=F, +F, + F, +F,

+ Do tinh chit ddi xtmg nén cam tng tir do I; gdy nén tai M va P bang nhau, nén F,
va F; truc d6i = F +F, =0

+ Vay hop luc viét gon lai nhu sau: F = 132 + 134

ija=4.105(N)

F2=2.107(
d+a

+ Ta co: i
F, =2.107 (%ja =12.107(N)

+Vi F, N F, = F=[F, -F|=8.10"(N)
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Dang 4. LUC LORENXO
A. KIEN THUC CO BAN

Luc Lorenxo fvi:

Cé6 diém dat trén dién tich.

Co6 phuong vuong goc véi v va B

Co chiéu: xac dinh theo qui tac ban tay trai “dat ban tay trai mo rong dé cdc

- b 2 4 b

véc to B huong vao long ban tay, chiéu tir c6 tay dén ngon tay giita la chiéu
-

cua v, khi do, ngon cdi chodi ra 90° chi chiéu cua luc Lorenxo néu hat mang

dién dwong; hat mang dién dm thi luc Lorenxo co chiéu nguoc voi chiéu ngon

tay cai’

C6 6 lon: f, =B.v.[q|sina, véi a=(v,B)

Luuy:

+

+

e v
Luc huéng tdm: F, =ma, = mE

Khi goc o = 90° thi hat chuyén dong tron déu. Luc nay Lorenxo dong vai tro
2

lyc hudng tam nén: mV— = |q|VB =R = mv
R la-B
. : ) 2nR 2m 1
Véi chuyén dong tron déu thitacd: T=——=—= R
\Y% (0]

Khi dién tich chuyén dong dién truong B va cuong do dién truong E thi dién
tich chiu tac dung déng thot hai luc: luc dién Fd va luc tir Ft .

Khi dién tich chuyén dong thing déu thi hop luc tac dung 1én dién tich bang
khong.

Khi electron dugc gia tdc boi hiéu dién thé U thi no sé& co dong nang

Wq= lmV2 :|e|U
2
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B. Vi DU MAU

Vi du 1: Cho dién tich q < 0 bay vao trong tir trudng .
B, chidu ctia cac vecto B va v duge biéu dién nhu B®

hinh. Hiy van dung quy tic ban tay trai xac dinh chiéu C -
cua luc Lorenxo. a v

Huéng dan giai

+ Khi van dung quy tac ban tay trai dé xac dinh chi€u cta luc Lorenxo ta can luu y:

Khi q > 0 thi chi€u cta lyc Lorenxo la chi€u cia ngon tay cai.

Khi q <0 thi chiéu cua luc Lorenxo 1a chiéu nguoc lai voi chieu cua ngon tay
cai.
+ Dét ban tay trai xoe rong, sao cho cac duong
cam ung tr B xuyén qua long ban tay, chicu tir
cO tay dén ngon tay gilia trung véi chi€u cua
vecto v, ngon cai choai ra 90°, khi d6 chi€u ctia
lyc Lorenxo nguoc chi€u véi chi€u chi cua
ngdn cai.
+ Chiéu cua vecto lyc Lorenxo fL hudng tir
trén xuong (nhu hinh).

Vi du 2: Cho dién tich q > 0 bay vao trong tir trrong ® B
ﬁ, chidu cta cac vecto B va v duoc biéu dién nhu ¢ @
hinh. Hay vén dung quy tdc ban tay trai xac dinh chiéu v q
cua luc Lorenxo.

Huwéng din giai
+ DPat ban tay trai xoe rong, sao cho cac
duong cam Gmg tr B xuyén qua long ban
tay, chidu tir cd tay dén ngon tay giita
trung voi chidu cia vecto v, ngdn cai
chodi ra 90° chinh 13 chiéu cua luc
Lorenxo.

Vi du 3: Mot proton bay vao trong tir trudng déu theo phuong hop véi duong st
tir mot goc a.. Vén toc ban dau cua proton v = 3.107 m/s va tir trudng c6 cam Gng tir
B =1,5T. Biét proton c6 dién tich q=1,6.10" (C) . Tinh d6 16n cda luc Lo-ren-xo
trong cac trudng hop sau:

a)a=0° b) o =30° c) a=90°

Huwéng din giai
D6 16n cta luc Lorenxo: f, = Bv|q| sinal
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a) Khioa=0= szBV|q|sin0=O
b) Khia=30"= f, = BV|q|sin30° = 0,5BV|q|
Thay so: f, =0,5.1,5.3.10".1,6.10™° =3,6.10"*(N)
c) Khia=90"= f, = BV|q|sin 90° = BV|q
Thay s6: f, =1,5.3.10.1,6.10™"° =7,2.10"* (N)

Vi du 4: Mot electron bay vao trong tir truong déu. Mit phang quy dao clia hat

vudng goc vai cac dudng suc tir. Néu hat chuyén dong véi van toc vi = 1,8.10° m/s
thi lyc Lo-ren-xo tac dung 1én hat c6 d6 16n f, = 2.10° N. Hoi néu hat chuyén dong
véi van toc v2 = 4,5.107 m/s thi luc Lo-ren-xo tac dung 1&n hat c6 d6 16n bao nhiéu.

Huéng din giai
Do 16n cua lyc Lorenxo: ], = Bv|q| sina
Vi hat chuyén dong vudng goc véi tir trudng nén o = (ﬁ) =90" = sina =1
Vay do 16n cua luc Lorenxo la: f, = BV|q|
Khi hat chuyén dong véi van toc v, thi: f,, = By, |q| (1)
Khi hat chuyén dong véi van toc va thi: f, =Bv,|q| (2)
\% \% 4,5.107

f
Ter()va) >t =—"—=f =21 = .
(D& Q) = b= = 2 =

2.10° =5.10"(N)

Vi du 4: Mot electron va mét hat anpha sau khi dugc tang tde
boi hiéu dién thé U = 1000 V, bay vao trong tir truong déu (c6 B
cam ung tir B =2 T) theo phuong vuéng goc voi cac dudng stc B©®
tor nhu hinh v€. Hdi ngay sau khi bay vao trong tir trudng céc
hat s& bay léch vé phia nao. Tinh lyc lo-ren-xo tac dung Ién cac - -

. [e=-1,6.10"C, q, =3,2.107°C o
hat d6. Biét: ¢ = o
m, =6,67.10""kg, m, =9,1.10"'kg o ol

, , Huwéng din giai
+ Ap dung quy tdac ban tay trai ta xac dinh dugc
chiéu cta lyc Lorenxo tac dung 1€n cac hat co chiéu . ;
nhu hinh v€. Do d6 hat electron Iéch sang bén trai, N B @ /
hat anpha 1éch sang bén phai. \ /
+ Ap dung dinh 1i dong néng ta tinh dugc tdc do cua - !

< Ve ;/'(1
electron va cuia hat anpha: f | f
€ - + o
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i
2 m

-19
Ve:\/2|e|U :\/2.1,6.10 1000 45107 (m /)

m, 9,1.10°"
2lq. |U "

v, = .U _ [23.2.10 '_17000=3,1.105(m/s)
m, 6,67.10

+ D0 16n ctia lyc Lorenxo tac dung 1én cac hat:
f, =Bv|e|=2.1,9.10".1,6.10"° = 6.10"*(N)
f, =Bv|q,|=2.3,1.10°3,2.107" =1,98.10™* (N)

Vi du 5: Mot electron ¢6 van toc v = 2.10° m/s di
vao trong dién truong ddu E vudng goc véi
duong stre dién. Cuong d6 dién truong 12 E = 104 O—
V/m. D€ cho electron chuyén dong thang déu e v
trong dién trudong, ngoai dién trudng con co tur
truong. Hay xac dinh vecto cam tng tir. Biét v v v

chiéu cua cac vecto v va E duogc cho nhu hinh E
ve.

Hudéng dan giai
+ Trong dién truong electron chiu tac dung cta luc dién: Fa= qE =eE
+ Vi dién tich e < 0= lyc dién Fq nguoc chiéu véi dién truong E (hinh v¢)

+ D¢ electron chuyén dong thang déu thi hop luc —

N A F
tdc dung 1én electron phai bang 0. Do do luc tir d
(lyc Lorenxo) phai can bang véi lyc dién truong. B
Suy ra lyc Lorenxo phai nguoc chiéu voi luc dién C_>—! ® B
Fu (hinh v@). v
+ Ap dung quy tic ban tay trai suy ra chiéu cia v viL v v
E

cam ung tur B ¢6 chiéu tur ngoai vao trong mat
phing hinh v& (nhu hinh)

+ Mit khac ta cling ¢6: f, =F, < Bv|q|=|q|E=B _E 502 (T)
v
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Vi du 6: Hat mang dién q > 0 chuyén dong vao tir truong
cua mot dong dién nhu hinh v€, dong dién chay trong day
dan théng dai vo han, c6 cuong do I = 20A, hat mang dién
chuyén dong theo song song v&i diy din, cach diy dan

mot doan 1a Scm. v I
a) Hiy xic dinh B do dong dién gay ra tai diém ma q é Y
hat mang dién di qua.
b) Néu hat mang dién chuyén dong véi van toc v =
2000 m/s, luc tir tdic dung 1én hat 1a 4.10° N. Hay
xac dinh d0 16n dién tich cua hat.
c¢) Gia sir hat mang dién c6 dién tich 1a 2.10°® C, va chuyén dong véi van toc
2500 m/s, hdy xac dinh vecto luc tir tdc dung Ién hat mang dién noéi trén.

Hudéng dan giai
a) Cam Ung tir B do dong dién gay ra tai diém hat mang dién:

B= 2.10‘7.1=8.10‘5(T)
T

b) Khi hat mang di¢n bay qua thi s€ chiu tac dung cua tur truong B do dong dién
giy ra tai diém do, do d6 ta co: f =Bvq=q= Bi =2.107(C)
\%

¢) Ap dung quy tic nam ban tay phai suy ra chiéu
cua cam ung tu tai vi tri cua dién tich co chicu
hudng tir ngoai vao trong.

+ Luc Lo—ren—xo tac dung lén dién tich co: v [
*  Diém dit trén dién tich Y

*  Phuong: vudng goc vé6i day dan ;
=  Chiéu: ra xa ddy dan
= Dolén: f=Bvq=4.10"(N)

Vi du 7: Mét electron bay v&i van téc v vao trong tir truong déu cb cam tng tir B
theo phuong hop véi dudng cam tmg tir mot goc a.. Xac dinh quy dao chuyén dong
ctia hat va dic diém cua quy dao trong cac truong hop:

a) a=0°
b) a=90°

c) a#0" va a=90°

Huwéng din giai
a)Khia=0
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+ Luc tir tdc dung 1én hat electron: f; =Bvqsin0=0

+ Hat electron chuyén dong thing déu véi van tdc theo phuong cua B

b) Khi o =90°

+ Luc tir tdc dung 1én hat electron: f; = Bvqsin90 = Bve
+ Ap dung quy tic ban tay trai suy ra chiéu cta luc tir

f. nhu hinh v&

+Vi fu L v nén electron chuyén dong tron déu suy ra
f, 1a lyc hudng tam nén:

2
szFm<:>Bv|e|=mv—:>R=ﬂ v
R Ble|
Trong do:
R la ban kinh quy dao tron, don vi la m
m la khoi lwong electron
e la dién tich cua electron

c) Khi a#0° va o #90°
A AT A 41 \ I A ;1 1 E
+ Van toc v dugc phan tich thanh hai thanh phan: < . _
va//B

kinh:

RV m.v.sino hj:
Ble Bl
1 Thoi gian di hét mét vong la: t = 2% = 20
v, |e|B

+ Thanh phin v, 1am cho electron chuyén dong thing déu
vé6i van tbe v, =vcosa doc theo tir truong B
o e . 2mm
+ Trong thoi gian t n6 di duge doan duong: h=v,t = m.v.cosa
e
+ Do tham gia ddng thoi hai chuyén dong noéi trén nén hat electron chuyén dong
\ Lk ‘e . £ X 2nm
theo dudng xodn oc¢ voi budc xodn 0c h = v,t =——.v.cosa

[o|B
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C. BAI TAP VAN DUNG

Bai 1. Cho dién tich q > 0 bay vao trong tu

truong B , chiéu cua cac vecto van tbc v va luc

Lorenxo fi dwoc biéu didn nhu hinh. Hiy vén

dung quy tac ban tay trai xac dinh chi€u cua cam q

<!

ung tur B.
Bai 2. Cho di¢n tich q < 0 bay vao trong tir

trudng B chidu cta cac vecto cam ung tur B va

luc Lorenxo fL duoc biéu dién nhu hinh. Hay
van dung quy tic ban tay trai xac dinh chiéu cua q ~

vecto van toc v .

Bai 3. Mot electron bay vao trong tir truong déu véi van toc ban dau vudng goc véi
B. Tinh d6 16n cta fLnéu v=2.10"m/s va B =0,2T. Cho biét electron c6 d6 16n
e=1,6.10"C.
Bai 4. Mot electron c6 khoi lugng m =9,1.10°! kg, chuyén dong véi van tdc ban
dau vo = 107 m/s, trong mét tir truong déu B sao cho v, vudng goc voi cac duong
suc tur. Qliy dao cua electron 1a mot duong tron ban kinh R = 20 mm. Tim d6 16n
cua cadm ung tu B.
Bai 5. M6t proton c¢6 khéi lwgng m = 1,67.10%" kg chuyén dong theo mot quy dao
tron ban kinh 7 cm trong mét tir truong déu cam tng tir B = 0,01T. Xac dinh van
tdc va chu ki quay ctia proton.
Bai 6. Mot electron ¢ van toc ban dau béng 0, dugc gia tde béng mot hiéu dién thé
U =500V, sau d6 bay vao theo phuong vuong goc vdi duong stc tir. Cam ung tu
cua tu truong la B = 0,2T. Ban kinh quy dao cua electron.
Bai 7. Mot hat dién tich q = 1,6.10" C chuyén dong theo qu§ dao tron trong tir
truong déu véi ban kinh quy dao 1a 5 m, dudi tac dung cua tir truong déu B = 4.107
T, hay xéc dinh :

a) Tbc do cua dién tich ndi trén.

b) Luc tir tac dung 1én dién tich.

¢) Chu ki chuyén dong cua dién tich. Cho biét khdi lwong cta hat dién tich

3,28.10kg.
Bai 8. Mot electron c6 van toc v =2.10° m/s di  , A A
vao trong dién truong ddu E vudng goc véi
duong suc dién. Bé cho electron chuyén dong ®
thing déu trong dién trudng, ngoai dién truong e v

coOn ¢o tir truong. Hay xac dinh vecto cam ung tir.
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Biét chiéu cua cac vecto v va E duogc cho nhu
hinh v&.

Bai 9. Mot hat tich dién 4am duoc bin vao dién truong déu c¢6 E = 10° V/m theo
phuong vudng goc vai cac dudng st dién voi v = 2.106m/s. Dé hat chuyén dong
thang déu dong thoi voi dién trudng noi trén va tir truong déu thi phuong, chiéu va
nhu d9 16n ciia cam tng tir phai nhu thé nao.

Bai 10. Sau khi duoc gia téc boi hiéu dién thé U
= 150V, ngudi ta cho electron chuyén dong song
song voi mot day dan dai vo han, c6 cuong do 1=
10 A, cach diy ddn 5 mm (hinh v&). Chiéu i
chuyén dong cia electron cung chiéu dong dién. v I
Xac dinh luc Lo-ren-xo (phu:orng, chiéu va do . é

l6n) tac dung 1én electron. Biét d 16n dién tich

va khoi luong cua electron lan luot la:

le[=1,6.10""(C); m=9,1.10"" (kg).

Bai 11. Mot electron dugc gia tdc boi hiéu dién thé U = 2000 V, sau d6 bay vao tur
truong déu co cam tmg tir B = 10T theo phuong vudng goc véi dudng sirc tir ciia
tir truong. Biét khdi lugng va dién tich cia electron 1a m va e ma
ﬁ: 5,6875.107% (kg / C) . BO qua van tdc cta electron khi méi bat diu duoc gia
toc boi hiéu dién thé U. Tinh:

a) Ban kinh qu¥y dao cua electron.

b) Chu ki quay cua electron.
Bai 12. Mot chum hat a ¢ van tc ban dau khong dang ké duogc tang tbe boi hiéu
dién thé U = 10°V. Sau khi tang tdc, chum hat bay vao tir truong déu cam tng tir B
= 1,8T. Phuong bay ctia chum hat vudng goc voi dudng cam ung tir.

a) Tim van tdc cia hat a khi nd bit dau bay vao tir truong. m = 6,67.10?7 kg;

choq=3,2.10° C.

b) Tim d6 16n luc Lo-ren-xo tac dung 1én hat.
D. HUONG DAN GIAI BAI TAP VAN DUNG
Bai 1.
+ Pit ban tay trai xoe rong, sao cho chiéu tir ¢b
tay dén ngén tay giita tring véi chiéu ciia vecto fL
v, ngon cai chodi ra 90° chi theo chidu cua lyc
Lorenxo fi tac dung 1én hat mang dién tich q.
Khi d6 chiéu huéng vao 1ong ban tay 1a chidu cua

vecto cdm ung tu B.

w!
<
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+ Chiéu cua vecto B hudng tr ngoai vao trong
nhu hinh.
Bai 2.

+ Dat ban tay trai xoe rong, sao cho cac duong

w!

cam ung tur B xuyén qua long ban tay, ngdn cai
chodi ra 90°, chiéu cua luc Lorenxo fLltc nay
nguoc chiéu voi chiéu ciia ngén cai. Khi d6 vecto
van v c6 chiéu tir trong ra ngoai nhu hinh vé.
+ Chidu cua vecto van téc v hudng tir trong ra = fL
ngoai mit phang hinh vé& (nhu hinh).
Bai 3.
Do 16n cia lyc Lorenxo tac dung 1én hat:
f, =Bvgsino=0,2.2.10.1,6.10"".sin90° =6,4.10"° (N)
Bai 4.
Khi electron chuyén dong vao tir trudng voi van tde ban dau vudng goc voi cam
ung tir B thi electron s& chuyén dong tron déu, do d6 luc Lorenxo 1a luc hudng
2
A .,V v _
tim néntacd: m—= B.V.|q| =>B=m——=2,84.10" (T)
R R |q|
Bai 5.
Vi proton chuyén dong véi quy dao tron nén luc Lorenxo 14 luc huéng tdm, do d6
2
.,V
taco: m—= B.V.|q|
R

+ Vi chuyén dong tron déunén: T= 27R =>v= 27;R
v

T
—m I]; :B,|q|:>T:Zn'mzn(s):6,55.1076(m/s)

B.|q|

+ Van téc chuyén dong ciia proton trén quy dao tron: v = ? =6,71.10*(m/s)

Bai 6.
Theo dinh ly ddng nang ta cd: War — Wa1 = Angoai Iuc

= lmvz—02=|q|U:>V=1/M
2 m
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+ Vi proton chuyén dong vdi quy dao tron nén luc Lorenxo 1a luc hudng tam, do
2
. P v
do ta co: mE = B.V.|q|

/2|q|U
/2[|Jm =3,77.10° (m) =3,77(mm)
q

qul qul

Bai 7.
a) Vi electron bay vao tir trudng va chuyén dong trén quy dao tron nén luc Lo-ren-
x0 1a lyc hudng tam, do d6 ta co:
2
B
Bvq = my—y=—2 =9,76.10°(m/s)
r m

b) DP9 16n luc Lo-ren-xo tac dung 1én hat: f = Bvq=6,24.10" (N)

2 2
¢) Chu ki quay ciia electron: T=-%=2""-3 2210 (s)

(O] v

Bai 8.
+ Trong dién truong electron chiu tic dung cua
Iuc dién: Fa = qE =¢E 11,

+ Vi dién tich e < 0= luc dién Fa nguoc chiéu O ® B
v6i dién truong E (hinh v&) v

+ Dé electron chuyén dong thing déu thi hop luc v Fq
tac dung lén electron phai bang 0. Do do6 luc tir =
(lgc Lorenxo) phai can béng v6i luc dién truong.
Suy ra lyc Lorenxo phdi nguoc chiéu véi luc dién
Fa (hinh v).

+ Ap dung quy tic ban tay trai suy ra chiéu ciia cam tng tir B c6 chiéu tr trong ra
ngoai mit phing hinh vé& (nhu hinh)

Bai 9.

+ Mubn hat chuyén dong thing thi hop luc tac dung 1én hat phai bang 0.

+Goi F,f 1an luot 12 lyc dién truong va luc tir (luc Lo-ren-xo0) tac dung I1én hat
mang dién.

FMNf

+Tach: F+f=0=
F=f
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+ViBLf ma FNf=BLF==BLmp(V,E)

+ Lai o F:f<:>Bv|e|:|e|E:>B:E=5.10’4(T)
\%

Bai 10.

+ Ap dung dinh 1i dong ning ta tinh duoc toc do cua electron:

eU:lmvzjV: Mz7 263106 m/s
el : (m/s)
2 m

+ Cam (g tir do dong dién chay trong day din thiang dai vo han gay ra tai vi tri
electron bay vao c6 chiéu hudng tir trong ra ngoai, c¢6 do 16n:
B=2.10"1=4.10" (T)
r
+ Luc Lo—ren—xo tac dung 1én electron co:

= Piém dat trén electron 7 3

*  Phuong: vudng goc véi day dan v I
*  Chiéu: ra xa day dan
= DOlon:F=Bvle|=4,6510"°N vy

Bai 11. r
+ Cong cua electron khi duge gia téc boi hiéu dién thé U: A=qU = |e| U

+ Theo dinh 1y bién thién dong ning ta c6: Wa — Wa = A
+ Vi bo qua van tdc cua electron khi méi bat dau duogc gia toc boi hidu dién thé U

n 1, 2|e|U
nén Wa1 =0 = —mv =|e|U:>V= _
2 m

a) Vi electron bay vao tir trudng co v L B nén luyc Lo-ren-xo 1 luc hudng tam,

2 2
nén ta co: BV|C|=mV—:>r= myv__ mv :l 2myU
r Bv|e| B|e| B |e|

=0,15(m)=15(cm)

2 2 2
b) Chu ki quay cua electron; T =2~ ==L 2T _3 57 1% (s)
0} v eB

Bai 12.

a) Cong cua electron khi dugc gia tdc boi hiéu dién thé U: A = qu

+ Theo dinh 1y bién thién dong ning ta c6: W — Wa = A

+ Vi bd qua van tdc cua electron khi méi bat dau duge gia tdc boi hiéu dién thé U

nén Wq; =0 :>%mv2 =qU:>V=,/2q—U=9,8.106(rn/s)
m

b) B 16n lyc Lo-ren-xo tic dung 1én hat: f =Bvq=5,64.10"(T)
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