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CHU PE 1:
TU TRUONG CUA DAY DAN CO HiNH DANG PAC BIET.
NGUYEN LI CHONG CHAT TU TRUONG

A.LI THUYET
1/ Cac dinh nghia
1 - Twr truong :
2 - Duong suec tur :
11/ Tir truong tao béi cdc day din dién cé hinh dang dic biét

1 - Tir truong ciia dong dién thang dai vé han: Gia st can xac dinh tir truong E\,,) tai M
cach day dan mot doan r do day dan dién c6 cuong do I (A) gay ra ta lam nhu sau :
-Piém dit : Tai M
-Phwong : cing voi phuong tiép tuyén cua dudng
tron ( O,r) tai M
-Chiéu : dugc x4c dinh theo quy tic nim ban tay
phai hodc quy tic dinh bc 1 :
> Quy tic nim ban tay phai : Dé ban tay phai sao cho ngdncai nam doc theo day dan va
chi theo chiéu dong dién , khi d6 cac ngon’kia khum lai cho ta chiéu ctia cam tng tir .
> Quy tic cai dinh 6¢ 1 : Quay cai dinh dc dé né tién theo chiéu dong dién thi chiéu cua
n6 tai diém d6 1a chiéu cta cam ung tir
Dy l6n: By, = 2. 10—7§ Trong d6 : B(T) - L(A) -r(m)

2 - Tu truong cua dong dién tron..

Gia st can xé4c dinh tur truong B_O) tai tam O cach
day dan hinh tron ban kinh r do day'dan dién c6
cuong do I (A) gay ra ta lam nhu sau :

-Piém dit: Tai O

-Phwong : Vudng goc véi mit phig vong day.

-Chiéu : dugc x4e dinh theo quy tic dinh éc 2 : “Quay cai dinh ¢ theo chiéu dong dién

thi chiéu tién cua no tai diém d6 1a chidu cta cam tng tir

Dy 16n: By, =27 10—7§ Trong d6 : B (T) - 1(A) -r(m)

3 - Tir truong ciia ong day .

Gia str can x4c dinh tir truong BT, tai tam O cua 6ng day dan dién co cudng d6 I (A) giy
ra ta lam nhu sau :
-Phwong : song song voi truc 6ng day. 1N ving
-Chiéu : duoc x4c dinh theo quy tic dinh dc 2 : “Quay cai K
dinh 6c¢ theo chiéu dong dién thi chiéu tién cua no tai diém \

d6 1a chiéu ctia cam tng tir
Hodc _Pudng sic tir di vao d mdt Nam va dira &

mit Bic:
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+M:it Nam: nhin vio ta thd'y dong dién chay cling chiéu kim dong ho.
+M:it Bic: nhin vao ta thi'y dong dién chay ngugc chiéu kim dong hd
-Pj 16m : By = 4m.1077 = Trong d6 : B (T) - 1(A) -1 (m)—N s vong day.
III.Nguyén li chong chit tir truong
B=B +B, +..+B,
Chi y: Cong thiic.chdng chat tir trudng dang dugc thuc hién dusi dang vec to.
*cac truong hgp dic biét khi ti€n hanh tinh do 16n tif trudng : B, =B +B5,

a)ETT%ﬁBu:BIJr& b)B TN B, =B, =|B~B,|
5 3
—_— v > _--;
5 E, z,
¢)B LB, =B,=\B+B d)(ﬁ)=a = B, =\/B’ + B +2.B,B, cosax

812

B — BAI TAP

Dang 1:Tw truwong cua day din cé hinh dang dic bigt

Bai 1 : Day din thing dai vo han dit trong khong khi , c6 dong dién1=0,5 A .
a) Tinh cdm ng tif tai M ,¢4dch ddy dan 5 cm .
b) Cam tng tir tai N ¢6 d6'16n 0,5.10° T . Tim quy tich diém N?. PS: a) B=2.10°T ;b)
Mait tru c6 R=20 cm .
Bai 2: Mot day dan thang dai xuyén qua va vudng goc voi mit phang hinh vé
tai diém O. Cho dong dién I = 6A c6 chiéu nhu hinh v&. Xac dinh vecto cam
ung
tir tai cac diém :Al (x = 6cm ; y=2cm), A2 (x =0cm ; y = 5cm),
A3 (x=-3cm;y=-4cm), A4 (x =1cm; y=-3cm)

PS :a.1,897.10°T ; b2,4. 10°T ;c.2,4.10°T ; d.

3,794. 10°T .

Bai tap trac nghiém va SBT
Dang 2:Nguyén Iy chong chit tir truwong
(Hai ddy din théing)

Bai 1: Hai dong dién thang dai vo han dit song song trong khong khi va cach nhau mot

khoang d=100cm.Dong dién chay trong hai ddy dan chay cing chiéu va cung cuong do
[=2A.X4c dinh cam tng tir B tai diém M trong hai truong hop sau:
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a)M ndm trong mit phang chtra hai day dan va cach hai ddy dan lan luot d;=60cm, d;=40cm
b)M cach hai ddy dan 1an lugt d;=60cm, d,=80cm
PS:B==3,3.107T; B==8,3.10'T
Bai 2: Hai diy dan thang, dai song song cach nhau 32 (cm) trong khong khi, dong dién
chay trén day 1 13 I; = 5 (A), dong dién chay trén day 2 1a I, = 1 (A) nguoc chiéu véi 1.
Diém M nam trong mit phiang ctia hai day va cach déu hai day. Tinh cam tng tir tai M.
PS: 7,5.10° (T)
Bai 3: Hai ddy dan thang, dai song song cach nhau 32 (cm) trong khong khi, dong dién
chay trén day 1 13 I; = 5 (A), dong dién chay trén day 2 1a I, = 1 (A) nguoc chiéu véi 1.
DPiém M nim trong mit phang cua 2 dong dién ngoai khoang hai dong dién va cach dong
dién I; 8(cm). Tinh cdm Ung tir tai M.
PS: 1,2.107 (T)
Bai 4: Hai day dan thang song song dai vo han dit cach nhau d = 14¢m trong khong khi.
Dong dién chay trong hai day 1a I, = I, = 1,25A.X4c dinh vecto cam ung tir tai M cach mdi
day r = 25cm trong truong hop hai dong dién:
a. Cung chiéu b.Nguoc chitu  DS:a.B// 0,0, B=192.10°T; b. 8L 0,0,,
B =0,56.10°T
Bai 5: Hai day dan thang dai vo han d1; d2 dat song song trong khong khi cach nhau
khoang 10 cm, c6 dong dién cung chiéu Ij = I, = 1=2,4A di qua. Tinh cam ung tlr tai:
a. M cach d; va d; khoang r = 5cm. /b. N ¢ach d; 20cm va cach d, 10cm.
c. P cach d; 8cm va cach d, 6cm. d. Q cach d; 10cm va cach d; 10cm.
PS:a. By=0:;b.By=0,72.10"°T; c.Bp=10 °T;d. Bg=0,4810"°T
Bai 6: Cho hai dong dién I1, I2 ¢6 chiéu nhu hinh v&, c6 cudong do I, =
I, =1 =2A; cac khoang cach tir M dén hai dong dién 1a a =2cm ;b =
lcm. Xéc dinh vector camrng tur tai M.
M b a
PS:4,22.105T e D
Bai 7: Hai dong dién thang dai vo han I, = 10A ; I, = 30A vudng goc
nhau trong khong khi. Khoang cach ngin nhét giita chung 1a 4cm. Tinh cam Gng tir tai diém
cach mdi dong dién 2em. PS : B=4/10.10% T =3,16.10*T.
Bai 8: Hai diy dan thang dai vo han dit trong khong khi vudng géc nhau (cach dién véi
nhau) va nam trong ciing mot mit phang. Cudng do dong dién qua hai day dan I, =2A ; I, =
10A.
a. Xéac dinh cam Gng tir gy boi hai dong dién tai M(x=5cm,y=4cm) trong mit phiang
cua hai dong dién
b. Xé4c dinh nhitng diém c6 vector cam tmg tir gdy boi hai dong dién bang 0PS :
a.B=3.10"T, 4,2.10°T ; b.Nhimng diém thudc dudng thing y = 0,2x., y=5x
(Nhiéu dong dién) Cau 41 - 46
(Vong day tron) Cau 47 - 51
(Két hop) Ciu 48 — 60
(Nam chéam trong tir trwong Trdi Dit)
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Chii y: Khi khéng cé tir truong ngodi nam chdm hudng theo huéng Bdc-Nam cua tir truong
trai dat, khi chiu thém tir truong ngodi né chiu tong hop hai vecto cam iing tir va quay)

Ciu 1 : Mot day din trong khong khi dugce udn thanh vong tron . ban kinh R =0.1m ¢ [ =
3.2 A chay qua . Mit phang vong day trung véi mit phang kinh tuyén tir . Tai tAm vong day
treo mot kim nam cham nhoé . Tinh goc quay cua kim nam cham khi ngit dong dién . Cho
biét thanh phan nim ngang ctia cam tng tir trai dat co By = 2.107°.
bS:0=45°
Ciu 2 : Mot Ong day dién dat trong khong khi sao cho truc ctia né vudng goc véi mit
phang kinh tuyén tir . Cam tng tir trai dat ¢ thanh phan nim ngang By = 2,105 T. Trong
6ng day c6 treo mot kim nam cham . khi c6 dong dién I = 2 mA chay.qua day dan thi ta
thay kim nam cham léch khoi vi tri ban dau 45° . Biét ong day dai 31/4cm va chi cuén mot
16p . Tim s6 vong day cua 6ng.
CHU PE 2:LUC TU
DANG 1:LUC TU TAC DUNG LEN POAN DAY DAN MANG DONG PIEN

I.Luc tiY tic dung 1én mét doan diay din thing mang dong dién dit trong ti¥ trudng:
Luc tit 7 do tif trudng déu tac dung 1én doan day thang / c6 dong dién I c6 dat

oA
diém:

-Pi€m dit: trung di€m doan day. B
-Phuong : vudng géc véi miit phang (E;?) A

-Chiéu :xdc dinh theo quy tic bantay trai.

=

-b6 16n : xac dinh theo cong thitfc Ampere:
F =B.11sin(B;1)|(1)

Nhén xét:
_Trudng hgp duong sic va dong dién cung phuong(tic la o =0 v a=180°)thi F=0
_Truong hgp dudng sic va dong dién vudng géc nhau(tic la «=90°)thi F=F, __ =B.11/

Bai 1 : Hay xdc dinh cdc dai lugng dugc yéu cau biét:
a.B=0,02T,[=2A,1=5cm, a=30°. F=? b.B=0,03T,l=10cm,F=0,06N, a=45". 1=?
c.I=5A,1=10cm,F=0,01N. «=90°. B=?

Bai 2:Mot doan day dugc udn gap thanh khung diy c6 dang tam gidc AMN vudng géc
tai A nhu hinh vé.Dit khung day vao mot tif trudng déu,vecto cdm ng tif song song véi
canh AN va hudng trr trdi sang phdi.Coi khung dy nim c6 dinh trong mit phiang hinh
=8cm ,AN=6cm , B=3.10"T, I=5A.Xdc dinh luc tUF
day d?irI1 trong.cac trudng hgp & cac hinh vé sau.

vé va ung 1én doan cua

e

—=

B
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Bai 3 : Treo mot thanh ddng c6 chiéu dai I=5cm va ¢é khdi lugng 5g vao hai sgi diy
thing ding cling chiéu dai trong mot tir trugng déu c6 B=0,5T va c6 chiéu thing ding tir
dudi 1én trén .Cho dong dién mot chiéu c¢é cudng d6 dong dién I =2A chay qua thanh
ddng thi thay day treo bi 1éch so v6i phuong thing ditng mot géc o .Xéc dinh géc léch a
clia thanh ddng so v6i phuong thing ding?  DS: a=45°

Bai 4 : Treo mot thanh dong c6 chiéu dai I=1m va c6 khdi lugng 200g vao hai sdi day
thing ding cting chiéu dai trong mot tir trugng déu c6 B=0,2T va c6 chiéu thing ding tir
dudi 1én trén .Cho dong dién mot chiéu qua thanh dong thi thdy day treo bi léch so véi
phuong thing ditng mot géc a=60°.

a.Xac dinh cudng do dong dién I chay trong thanh dong valuc cing cta day?

b.Dot nhién tir trudng bi mat.Tinh van tdc clia thanh dong khi-né di qua vi tri cin
bing.Biét chiéu dai clia cdc day treo 12 40cm.B6 qua moi ma st va sitc cdn ciia khong
khi.L&y g=10m/s*

bS: I—— tga, T=—25 sV =y2.81(1+-cosa)

2.cosa
Bai 5 : Hai thanh ray nim ngang ,song song va cich nhau 1=20cm dit trong tif trudng
déu B thing ding huéng xudng véi B=0,2T.M6t thanh kim loai dit tren ray vudng goc

vdi ray .N6i ray vdi ngudn dién d€ trong thanh c6 dong dig % 50 ma sat

giuva thanh kim loai véiray la . =0,1, m=100g

a.Thanh MN trugt sang trdi véi gia toc a=3m/s’. c
Xic dinh chiéu va do:1én ctia Itrong thanh MN.

D

b.Nang hai dau A,C 1én mot géca =30%0 v6i mit ngang.
Tim huéng va gia t6c chuyén dong cla thanh biét vo=0

PS: 1=10A ;a~0,47m/s>
Bai 6 :Mot day din thing MN c6 chiéu dai 1,khdi lugng cia mot don vi chiéu dai cda
day 12 D=0,04kg/m.DAy dudc treo bing hai day nhe theo phuong thing ding va dit
trong tif trudng déu c6 B vudng géc v6i mit phiang chita MN va diy treo,B=0,04T.Cho
dong dién I chay qua day.
a.X4c dinh chiéu va d6 16n cia I d€ luc cing cia diy treo bing 0
b.Cho MN=25c¢m,I=16A va c6 chiéu tir M d&n N .Tinh luc cing clia mdi day?

DS : I chay tir M dén N va I=10A;F=0,13N.
Bai 7 : Hai thanh ray nim ngang ,song song va cdch nhau a 17 M g
1=20cm dit trong tir trudng déu B thing ding hudng 1én véi i ‘ /

D
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B=0,4T.Mot thanh kim loai MN dit trén ray vudng géc vdi hai thanh ray AB va CD véi
hé s6 ma sat1a x .N&iray véingudn dién £=12V, r=1Q .Biét dién trd thanh kim loai 12
R=20 va khoi lugng clia thanh ray 124 m=100g.Bd qua dién tr§ ray va day ndi. LAy
g=10m/s*

a.Thanh MN nim yén.Xd4c dinh gi4 tri cia hé s& ma sit u.

b.Cho x=0,2.Hay xdc dinh :

+ gia toc chuyén dong « cda thanh MN.

+mudn cho thanh MN trugt xudng hai dau A,C véi cling gia tdc nhu

trén thi phdi nang hai diu B,D 1én mdt géc « so véi phuong ngang 1a bao nhiéu ?

DS: 14=0,32;b.a=1,2m/s*; & =35,49"

DANG 2:LUC TU TAC DUNG LEN HAI DONG BIEN SONG SONG

I1.Luc tuong tic giita hai diy din thiing song song mang dong dién:

Po 16n cuia lyc tdc dung 1én mot doan diy dan cé chiéu dai / 1a:
F=210"1"2 12
r

-Trong dé:+r:khoang cach giita hai dong dién. 1,7 Mo
+I3;12 :cuong do dong dién chay trong haid T =
B> 2| Fa F | By

Cmlip -
=T
?

-Luc tuong tac s€ la:+Luc hitt néw .. I,

+Luc ddy néu 1, 7/ 1,

Bai 1: Hai diy dan thing, dai song song va cach nhau 10 (cm) trong chin khong, dong dién
trong hai diy cung chiéu ¢6 cuong d6 I, =2 (A) va I, = 5 (A). Tinh lyc tir tic dung 1én
20(cm) chiéu dai ctia mdi day.
PS: luc hit c6 do 16n 4.10° (N)
Bai 2: Hai day dan thang; dai song song dit trong khong khi. Dong dién chay trong hai day
c6 cing cudng o1 (A). Luc tir tic dung 1én mdi mét chiéu dai cua mdi ddy co6 do 16n
1a 10%(N). Tinh khoang cach gitra hai day.
bS: 20 (cm)

Bai 3: Day dan thang dai c6 dong dién I1 = 15A di qua dit trong khong khi.

a. Tinh cam tng tir tai diém cach day 15 cm.

b. Tinh luc tac dung 1én 1m day ctia dong dién I, = 10A dat song song, cach I; 15cm
va I, ngugc chiéu

PS:a)B=2.10">T b)F=2.10"*N.

Bai4: Ba dong dién thang dai dit song song v6i nhau,cach déu nhau
di qua ba dinh ctia mot tam giac déu canh a=4cm theo phuong vudng / N
goc voi mit phang hinh v&.cho cic dong dién chay qua c¢6 cing L,GCF QR
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motchiéu voi cac cudng dd dong dién [;=10A,L,=1:=20A.Tim lyc tong hop F tac dung 1én
moi mét dong 12?
Bai 5:Ba dong dién thang dai dat song song véi nhau di qua ba dinh

cua mot I qg\
tam giac theo phuong vudng goc v6i mit phang nhu hinh v&.Cho cac I \\\
| N
dong dié N
ong dicn L& -G

chay qua c6 chiéu nhu hinh v& véi cac cuong d6 dong dién [;=10A,1,=
20A

Biét I; cach I, va 15 1an luot 1a 1;=8Cm,r,=6¢m va hai
dong I,va I5 cach nhau 10 cm?

PS:0.112 N

Bai 6: Hai dong dién thang dat song song cach nhau 20cm mang hai dong dién cling chiéu
I, = I, = 20A, dong dién thtr 3 dit song song véi hai dong dién trén va thudc mit phang
trung truc cua 2 dong I, I; cach mit phing nay mot khoang/d. Biét I; = 10A va nguoc
chiéu véi 1.

a. Tinh lyc tur tic dung 1én 1m dong 15 néu d = 10cm.

b. Tim d dé lyc tir tac dung 1én 1m dong I5 dat cue dai, cuc tiéu?
DS: a.F=4.10*N b.Fmax khi d=10 cm, Fmin khi d=0cm
Bai 7:Hai dong dién thiang dai vo han dit song song cach nhau 30cm mang haidong dién
cung chiéu [;=20A,L,= 40A.

a. Xac dinh vi tri dat dong I5 dé luc tir tac dung Ién I; la béing khong.

b. Xac dinh chiéu va cuong d6 cua Iz dé luc tir tac dung 1én I, ciing bang khong. Kiém

tra trang thai cua day I, luc nay?

DS:a.R=10cm, R,=20cm, trén AB gan12  b.13=40/3A, 12 can bing.

Bai 8 : Qua ba dinh ciia'tam giac déu ABC dat ba dy dan thiang dai vudng goc véi mit
phang ABC ,c6 cic dong dién I =5A di qua cung chiéu . Hoi can dat mot dong dién thang
dai c6 do 16n va huéng nhu thé nao , & dau dé hé 4 dong dién ¢ trang thai can bﬁng
DS:Piit tai trong tim tam gidc, trai chidu, d9 16n =5A
Bii 9:Ba day dan thang song song trong cung mit phang thang dtimg c6 a=5cm nhu hinh vé.
Day 1 va3 duoc giu C6 dinh. I1=21;=4A. Day 2 tu do, ,=5A di
qua.Tim chiéu di huyén cta hai dayva luc tac dung 1én 1m hai day khi
no bat dau chuyén dong khi 12 co chiéu: 3
a.bi lén b.Di xubng bPS: F=4.10*N

- - | . e S ;3
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DANG 3:LUC TU TAC DUNG LEN KHUNG DAY °

IV.Mémen cia ngiu hyc ti¥ tdc dung 1én khung diy mang dong dién:
Véi 0=(B,i) @)
M: mémen ngiu lyc tir (N.m) B: cdm dng tw (T)
I: cudng do dong dién qua khung (A) S: dién tich khung day (m?)
ii : vecto phap tuyén cua khung day.

e Chiéu ciia vecto phdp tuyén: i huéng ra khéi mit Bic cia khung. Mit Bic la

mit ma khi nhin vao d6 ta tha'y dong dién chay ngugc chiéukim déng hd.

Nhén xét:

_Trudng hgp dudng sic vudng géc véi mit phiang cia khung thi luc tit khong lam
cho khung quay ma chi cé tac dung lam bi€n dang khung.

_Trudng hgp dudng sic tif nim trong mit phiang ciia khung thi M=Mma= L.B.S

Bai 1: Khung day dan hinh vudng canh a= 20 (cm) gdm c6 10 vong day, dong dién chay
trong mdi vong day c6 cuong do I =2 (A). Khung diy dit trong tir trudng déu co cam tng
tir B = 0,2 (T), mit phing khung day chira’cac dudng cam tng tir. Tinh momen luc tir tac
dung 1én khung day.  DS: 0,16 (Nm)

Bai 2: Mot khung day dan hinh chir.nhat ABCD dit trong tir trudong déu c¢6 cam ung tir
B=5.10" (T). Canh AB cua khung dai 3 (cm), canh BC dai 5 (cm). Dong dién trong khung
day c6 cuong 6 I =75 (A). Gia tri 16n nhat cia mémen ngau lyc tir tac dung 1én khung day
c6 do 16n 1a bao nhiéu? PS:3,75.10* (Nm)

Bai 3: Mot khung day ctirng hinh ¢hir nhat ¢6 kich thude 2 (cm) x 3 (cm) dat trong tir trudng
déu. Khung c6 200 vong day. Khi cho dong dién c6 cudong d6 0,2 (A) di vao khung thi
momen ngau luc tr tac dung vao khung c6 gia tri 16n nhat 1a 24.10* (Nm). Tinh do 1én cam
ung tu cua tu truong . - PS: 0,10 (T)

Bai 4: Khung day hinh chit nhat c¢6 dién tich S = 25cm2 gdm 10 vong day nbi tiép c6 dong
dién 1 = 2A di qua mdi vong. Khung day dat thang dung trong tir trudng déu c6 B nam
ngang d6 16n 0,3T. Tinh mémen luc dat 1én khung khi :

a. B song song voi mit phang khung. .
b. B vudng goéc v6i mit phiang khung day. PS: M =15.10" A B
Nm b.M=0 L 4L 4

Bai 5: Khung day hinh vuéng ABCD canh a = 4cm c6 dong dién I, =
20A di qua ( nhu hinh v&), mot dong dién thang I, = 15A nam trong mit
phing ABCD cach AD mét doan 2cm. Tinh luc dién tong hop do I tac
dung 1én khung. PS:F=810"°N
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Bai 6: Dung mét day déng gap lai thanh ba canh ctia mét hinh chir nhat, hai dau M, N ¢b
thé quay truc nam ngang nhu hinh v&. Khung dat trong tir truong déu

—
phuong thang dimg chiéu tir dudi 1én trén. I?hi chf) dong dién co6 1 = 5A - BT N
chay vao khung thi khung 1€ch khéi mat phang thang ding theo phuong I

ngang lem. Biét MQ = NS =a = 10cm; QS =b = 15cm; B =0,03T; g = Q [ 8
10my/s2. Tim khéi lwong cua khung: DS: 31,5g

Bai 6 : Khung day gdm 100 vong , hinh vudng canh a = 5 cm . Canh dudi nim ngang
trong tf trudng déu cda nam cham chit U ( cdc dudng cdm ng cling nim ngang nhung
vudng géc canh a ) . Khung diy dudc treo thing bing & mdt dau don cin'» Khi cho dong
dién I =5 A chay qua , phdi dit & dia cAn bén kia mot qua can m; dé€ 1am cAn thing
bing .Sau d6 ,quay nam cham 180° d€ d6i chiéu tir trudng . Phai 1Ay b6t & dia cAn bén
kia 100 g dé€ 14y lai thing biing cho can .Xdc dinh d6 16n ctia B . LAy g = 10 m/s”.
DS:B=0,04T

Bai 7: Mot khung day din tron ban kinh Scm gdm 75 vong dat trong tir truong déu co6 B =
0,25T.

Mit phang khung 1am véi dudng sire tir goc 609, moi vong day c6 dong dién 8A chay qua.
Tinh moémen

ngau lyc tir tic dung 1én khung: DS C.0,59N.m

DANG 4: LUC LORENXO
AL.li thuyét
1..Luc tif tic dung lén dién tich chuyén dong trong tif truong-luc Lorentz:
Luc tir 7 do tif truong déu tiac dung 1én dién tich chuyén dong trong tir trudng cé
dit diém
-Diém diit:dién tich_.

-Phuong : vudng géc v6i mit phing (E;?)

VN s . < N 2 ok —_ FI
-Chiéu : xac dinh theo quy tac ban tay trai . F® ® ® BO @ o
-b6 16n :xdac dinh theo cong thiic Lorentz: v Vi

== Qe ®@ © 00
F= |q|.B.v.s1n(B;v) 3) £
® ® ©
Nhin xét: © o0
g=0 g=0

_Luc Loren khong lam thay ddi do 16n van td'c hat
mang dién, ma chi lam thay d6i huéng cta van toc
_Khi a=0 thi hat mang dién chuyén dong tron déu trong tir trung.
Bai toan 1: MGt hat c6 khoi luong m va dién tich q bay vao mot tur truong déu c6 cam
ung {rB . Hat c6 van toc zhu:(')’ng vudng goc voi duong suc tr. Hay xdc dinh V ~~1 hat

chuyén dong nhu thé nao trong tir truong?
Group: https://www.facebook.com/groups/tailieutieuhocvathcs/
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p-do01 FL. =qvB va

Giai: Hat chiu tac dung cua luc Lorent Fi , luc nay c6 d6 16n kho
Fr»

, . A A . A \ ~ « LA . > F
c6 hudng luén vudng goc voiv (hinh v€). Gia toc ciia hat 1a a ==
m

¢ling B dg khong
ddi tai moi thoi
diém cua chuyén dong, ludn vudng goc véi van tde. Nhur vay, hat trong baitodn-dang xét

chuyén dong tron va luc Lorentz truyén cho né mot gia toc hudng tﬁmmTV2 —qvB

Nghia 13 ban kinh quy dao tron bang - ™
qB
Va chu ky quay cua hat la: 1_ 2R _2mm
v qB
Chu ¥: chu ky quay cta hat khong phu thudc vao van tdc caa hat.
1) Truomg hap 6, | B
+ Luyc Loren tac dyng 1én electron phuong luén luon vuéng géc voi phuong cua vin toc, vi
viy electron chuyén déng tron déu véi ban kinh quy dao R.
t Luc Loren tac dung 1én electron (co d¢ lon F, = ey, B ) dong vai tro la lyc hudng tim (co do

lo.n F.l,r ."Hfr[:- ) tu.‘C la ev, B— muvy, —~R= mu,
2 ¢B
2) Trudmg hop goc giita & va B ld a
i Ta phan tich:

= . - - o — - - n . - L'_. :l:.',:l COSIL
Uy = U, + U, |1, 30NE S0Ng Vil B, con U, vuong goc vl Bl=

+ Thanh phan ¥ giy ra chuyén dong tron, Lyc
Loren tac dung Ién electron (cO dd 16n F, =ev B)
dong vai tro la lyc huwong tam (cod do lon

J'J‘E,L

F, = ) tuc la:

mu; mv, _ mu, sind

ev,B= L= R=
R el eB

Thoi gian cén thiét dé electron chuyén déng hét 1

; 2r  2nm 2ak
vong tron la; 7=-=2-""—
w U, v,sino

R
+ Thanh phan @, giy ra chuyén dong quan tinh

theo phu‘ong song song voi B. Trong thoi gian T, chuyén dong tron di hét 1 vong thi dong

thoi né ciing tién dugc theo phuong song song véi Bmédt doan — goi 13 budc dc:
2nk 2nR

h=v,T=yp,cosa. -
Uy sirc g

t Electron tham gia dong thai hai chuyén dong: chuyén dong tron do 6, giy ra va chuyén
dong quan tinh theo phuong song song véi B do 5, giy ra. Vay chuyén dong cia electron 13
sir tong hop cia hai chuyén déng né trén, két qua la electron chuyén déng theo duéng dinh de,
v&i bude de va ban kinh lan huot la:

2aR |, mu,sina

foo eB

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/
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BAI TAP
Baif 1 :Mot e bay voi van téc v vao tir trudng déu c6 cam tng tir B theo phuong hop B goc
0.X4c dinh quy dao chuyén dong cua hat va dic diém quy dao nay khi goc o= ?
a.0’ b. .90° c. khac.0° va 90°
Bai 1: Mot electron bay vao khong gian co tir trudng déu c6 cam tng tir B=0,2(T) v&i van
tdc ban dau vo = 2.10° (m/s) vudng goéc voi B. Tinh lyc Lorenxo tac dung vao electron.
PS: 6,4.10° (N)
Bai 2: Mot electron bay vao khong gian c6 tir trudng déu co cam tng tir B = 10 (T) véi
van toc ban dau
vo = 3,2.10° (m/s) vudng gbc v6i B, khdi lugng cua electron 12 9,1.103!(kg). Tinh ban kinh
quy dao cua electron.
DS: 18,2 (cm)
Bai 3: Mot hat proton chuyén dong voi van tdc 2.10° (m/s) vao vung khong gian co tur
truong déu B = 0,02 (T) theo hudng hop vdi vecto cam tng tir mot goc 30°. Biét dién tich
cua hat proton 1a 1,6.10""° (C). Tinh lyc Lorenxo tac dung 1én proton. PS: 3,2.10°
15 (N)
Bai 4: Mot hat tich dién chuyén dong trong fir truong déu, mat phang quy dao cia hat
vudng goc voi duong suc tir. Néu hat chuyén dong voi van toc v, = 1,8.10° (m/s) thi luc
Lorenxo tac dung 1én hat c6 gia tri f; =2.10° (N); néu hat chuyén dong voi vén tbe v, =
4,5.107 (m/s) thi luc Lorenxo tac dung 1én hat ¢6 gia tri 1a bao nhiéu?PS: £, =5.10° N
Bai 5: Hai hat bay vio trong tir truong déu véi cling véan toc. Hat thir nhat co khoi lugng
m;= 1,66.10?7 (kg), dién tich q; = - 1,6.10"(€)~Hat thtr hai c6 khdi lwong m, = 6,65.10%
(kg), dién tich qx = 3,2.10"" (C). Ban kinh quy dao cua hat thir nhat 1a R; = 7,5 (cm) thi ban
kinh quy dao cua hat thur hai 1a bao nhiéu?  BS: R, =15 (cm)
Bai 6: Mot hat electron véi van toc ddu bang 0, dugc gia toc qua mot hiéu dién thé 400V,
Tiép @6, n6 duogc dan vao mot mién cé tir truong v6i Bvudng goc voi v (\7 1a van toc
electron). Quy dao.cua electron 1a mdt duong tron ban kinh R =7cm. Xac dinh cam tng tu
B. PS: 0,96.10°T
Bai 7: Mot proton chuyén dong theo mot quy dao tron ban kinh Scm trong mot tir trudng
déu B =107T.
a. Xac dinh van tdc cia proton
b. Xac dinh chu ky chuyén dong ciia proton. Khéi luong p = 1,72.10%kg.
PS: a. v=4,785.10*m/s; b. 6,56.10%s
Bai 8: Mot e bay vudng goc voi cac duong stc cliia mot tir trudng déu co do 16n 5.10°2T thi
chiu mot luc lorenxo c6 do 16m 1,6.10"*N. Van tdc cia e khi bay vao 1a bao nhiéu ?
DS : 2.10° m/s
Bai 9: Mot chum hat o ¢6 van tdc ban dau khong déng ké duogc ting tdc boi hiéu dién thé U
= 106V. Sau khi ting tdc, chum hat bay vao tir truong déu cam tng tir B = 1,8T. Phuong
bay ctia chum hat vuong géc vai duong cam ung tur.

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/
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a. Tim van tdc cua hat o khi nd bt dau bay vao tir truong. m = 6,67.10% kg ; cho q
=3,2.10" C.
b. Tim d¢ 16n lyc Lorentz tdc dung 1én hat. PS :a. v=0,98.107 m/s ; b. f=5,64.10-
12 N.
Bai 10: Mot proton m = 1,67.10?7kg;q =1,6.10"° C bay vao tir trudng déu B = 0,4T véi van
téc v =2.10° m/s.Tim :
a. Ban kinh quy dao.
b. Cuong do dién trudng déu c6 phuong vudng goc véi mp (¥, 8) dé proton van
di thang.
Bai 11: Mot électron sau kh di qua hiéu dién thé ting tc Ap = 40V, bay vao mot ving tir
truong déu ¢ hai mat bién phang song song, bé day h = 10cm. Van tde-cta électrén vudng
gbc vdi ca cam ung tr B 1in hai bién cta vung. V6i gia tri nhé nhit By, ctia cam Gng tir
bang bao nhiéu thi électron khong thé bay xuyén qua vung d62Cho biét ty s6 do 1on dién
tich va khéi luong ctia électrén 13 y = 1,76.10''C/kg.
Giai: Thé ning électron nhan duoc khi di qua hiéu dién thé tang tbc chuyén thanh
dong nang cua électron

2eA
eA(pzémv2 >v= ﬂ:,ﬂAcpy
m

. . s
Khi é€lectron chuyén dong vao vung tu truong déu véi van toc v

vudng gbc véi B thi quy dao chuyén dong cua électron 14 duong tron ban
kinh R dugc xac dinh theo cong thire:

R = MY
e¢B

Dé électron khong thé bay xuyén qua vaing tir truong do6 thi ban kinh quy
dao la
R —h=— g VT 280, 04y
eB . eh h\ vy

min

ﬂ
5

Bai 12: Mot electron bay vao mot trudng dién tir voi van tde bang 10°m/s. Pudng sirc
dién truong va duong stc tir ¢o cung phuong chiéu. Cudng do dién truong E = 10V/m,
cudng do tir truong H = 8.10°A/m. Tim gia tdc tiép tuyén, gia téc phap tuyén va gia toc toan
phan cia electron trong trudng hop:

a) Electron chuyén dong theo phuwong chiéu cua cac dudng stc.

b) Electron chuyén dong vudng goc véi cac dudng sirc.

a, Khi electron chuyén dong theo phuong cua cac duong strc, luc Lorentz tac dung 1én
n6 bang 0. Pién tich chi c6 thanh phan gia tdc tiép tuyén do lyc dién gy ra:
2 =0:  aca-SE_ 1,6.10“9._13(1)00
m 9,1.10

b, Khi electron chuyén dong theo phuong vudng goc véi cac dudng stc, ca luc dién va
Iic tir déu hudng theo phuong vudng goc véi phuong chuyén dong (va vudng goc véi nhau)
nén electron chi c6 thanh phan gia toc phéap tuyén:

~1,76.10"(m/s?)
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a;=0;
2 2
E evB
a=a_ =.a’+a’ = (e) +()
n c L m m
-19
a:%\/loooz +(10°47.1077.8.10°)* = 2,5.10"(m/s?)

Bai 13: [6] Mot electron chuyén dong theo mot quy dao tron, ban kinh R =10cm trong
mot tir trudng déu c6 cam ung tir B =1T. Pua thém vao ving khong gian nay mott dién
truong déu co cudng d6 E =100V/m va c6 hudng song song voi hudng cua tir trudong. Hoi
sau bao 1au vén tdc cua electron ting 1én gip d6i?

Giai: Khi chi chuyén dong trong tir truong electron chuyén dong theo quy dao tron voi
gia téc hudng tam la:

gBR

A

Khi c¢6 thém dién truong thi electron dugc ting toc véi gia tde 1a: a = 9t

m
Van tbc cua electron tai thdi diém t bat ki sau khi electron dwogc gia toc 1a:
_ _gBR  ¢E
Vt —V0+at—T+Ht

Thoi gian dé van téc cua electron khi ¢ dién truong tang 1én gap doi la:

ta cO: vi= 2vy

o @BR gE _2gBR _ _BR _10]
m m m E° 100

Bai 14: Mot hat ¢6 khoi lugong m va dién tich q bay vao mot tur truong déu cd cam Uing

=107s

tir 8. Goc giita vécto van toc v va vécto cam tng tr B 1a o. Trong truong hop nay hat sé
chuyén dong nhu thé nao?

Xét truong hop a =0

Khi d6 luc lorentz bang khéng, do d6 hat chuyén dong
v6i van toc vkhong dbi tire 1a nd chuyén dong theo quan tinh.

Ta thay trong truong hop o tuy y khac khong chuyén
dong’ctia hat s& 13 t6 hop cua hai trudng hop riéng o= 90° va
o= 0.

Ta phan tich v thanh 2 thanh phin v, 1 Bva v,/B,

- - o

V=V+V,

khi @6 hat sé thuc hién mot chuyén dong quay véi van tdc vi theo mot mit tru va

chuyén dong th'fmg déu véi van tdc v, doc theo duong sinh cua mat try do.
2
mv;,
=qv,B
R qv;

Ban kinh cua mat tru dugc xac dinh boi phuong trinh:

(Luc lorentz chi tic dung 1én thanh phan vén tdc \71 )

Do d6 R:mvl _mvsina
qB qB

Group: https://www.facebook.com/groups/tailieutieuhocvathcs/
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Chu ki quay cua hat: T = 2mR - 2mm
v, gqB

Chu ki nay khong nhitng khong phu thudc vao do 16n cua van toc ma con khong phu
thudc ca hudng cua ng, tirc 1a khong phu thude goc a.

Luc nay quy dao cua hat 1a mot duong xodn ¢, quan quanh mit tru. Budc cua dudng
xodn ¢ nay, tic quiang dudng hat di duge doc theo mot dudng sinh trong thoi gian bang
2mvcosa

gqB

Bail5: Mot électron chuyén dong trong mot tir trudng déu co cam ung tir B= 5.107T,
theo hudng hop voi dudng cam Gng tir mot goc o = 60°. Nang luong ciia électron bang W
=1,64.10"'I. Trong truong hop niy quy dao cua électron 1a mot duong dinh 6¢. hdy tim:
van toc cua électrdn; ban kinh cta vong dinh ¢ va chu ki quay cua électron trén quy dao,
va budc ciia dudng dinh bc.

mot vong quay la: h=v,T=

Giai: Nang luong cia électrén khi chuyén dong trong tir trudng ton tai dudi dang dong

- A A 5 A A ’ . <\ 3 2
nang, van toc cua €lectron dugc xac dinh tir phuong trinh: we I
2

-16
:W:\/?: % ~1,9.10(m/s)

Ban kinh ctia vong dinh bc 1a:
mvsina 9,1.107'.1,9.10".sin 60°

R =
eB 1,6.107"°.5.107

=1,9.10(m)

Chu ki quay cua €lectron la:
2mm  2m9,1.107

T=""- [
eB  1,6.10 75107

= 7,0.10°(s)

Budc cua duong dinh dc 1a:
_ 2nmvceosa [ 27.9,1.107.19.107 cos 60°
eB 16.10"°.5.107
Bai 16:[1] Sau khi duoc tang toc bai hiéu dién thé U trong dng phat, électron dugc
phong ra theo huéng Ox dé roi sau d6 phai ban
trang vao diém M & cach O khoang d. Hiy tim
dang quy dao cua €lectron va cudong d§ cam Ung 0

N

I3
h ~6,8.107(m)

tur B trong hai truong hop sau: ( —>
a) Tu truong c6 phuong vudng goc voi mat
phang hinh vé. M
b) Tu truong c6 phuong song song véi OM.
(OM hop v6i phuong Ox goc a; dién tich électron 13 —e, khéi luong 13 m)

a) Truong hop 1: Bco phuong vudng goc véi mit phang hinh vé.
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M
A X N A A . 0 A I3 \ 2CU
Van toc cua €lectron khi ra khdi ong phat xa la: v=|—
m

Van téc cua €lectron cd phuong vudong goc véi tur truong nén quy dao chuyén dong cua
€lectron 1a duong tron ban kinh R sao cho:
2

myv
eBv=

suy ra: B2s1naV: 2sina /2eU
d d m

b) Truong hop 2: B ¢o phuong song song voi OM.
Van toc cta électron tai O duge phan ra thanh hai
thanh phan
- Thanh phén trén OM c6 d6 16n vcosa, thanh phan
ndy gy ra chuyén dong thang déu trén OM.,
- Thanh phan vuéng goc véi OM ¢6 do 1o vsind,

Vb1 Rsina =%

thanh phan nay gy ra chuyén dong tron déu quay
quanh truc OM.
Phéi hop hai chuyén dong thanh phan, ta dwgc mot quy dao hinh xodn b¢ cua électron
quanh OM.
d

vecosa

Thoi gian dé électron t6i duge M 1a: t =

Trong thoi gian trén électron da quay dugc mot sb vong quanh OM véi chu ki:
27m
eB
ta co:t =kT (k: s6 nguyén duong 1, 2, 3...)

d =k2nm:>B:k2ncosoc /2Um
V.COS O eB d e

Bai 17: [6] Mot électron bay trong mét tir trudng déu c6 cam tng tir 1a &. Electron ¢

T=

van toc ved phuong 13p vdoi duong suc tor mot goc ¢. DY rong ciia vung ¢d tur truong 1a L.
Hay tim do bién thién dong luong cua électron trong thoi gian bay  qua tir trudng.

Giai: Thanh phan dong luong ciia électron song song voi cam ng tir B khong thay doi
nén do bién thién dong luong can tim bang hiéu cac thanh phan dong luong cua électron
vuong goc vGis (Hinh bén), ta co
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AP = 172—1?l v6i P = P,=mvsing
Tir tinh chat ctia tam gidc can suy ra ngay:
AP = 2P (sino/2)
v6i o 1 goc quay cua thanh phan vudng goc ciia dong luong.

Vé mit vat 1y, ta co ty 1€ thirc * _1 véi h= m’% la budc xoan cua quy dao xoan oc cua
2n  h q

électron, vi mdi khi di qua mot budc xoan thi électron quay duge mot vong, ¢on khi di qua
mot phan cia budc thi no cling quay dugc mot phan ctia vong ay.
Tu d6 ta nhan duoc:

o= 9Bl trong d6 m va q 1a khéi luong va dién tich cua électron.
mv cos @
Do d6 ta thu duoc két qua AP = 2mvsingsin__ 98l
2mveos @

Bai 18: Mot électron chuyén dong trong mdt tir trudng déu c6 cam g tir B =2.107
T. Quy dao cua électron 1a mot duong dinh’ée ¢6 ban kinh R = 2cm va ¢6 budc xodn h =
5cm. Tinh van tdc cua électron.
Giai: Ta phan tich véc to van toc v thanh-hai thanh phan va chuyén dong cua électron
coi nhu 14 tong hop cua hai chuyén déng thang déu va chuyén dong tron:
o Véc to v, hudng doc theo phuong tir trudng va électron chuyén dong thang
déu theo phuong nay.
o Véc to v, hudng theo phwong vudng goc voi tir trudng va électron chuyén
dong theo quy dao tron vadi ban kinh R.
Ban kinh duong dinh dc chi phu thudc vao gia tri cia v,

Ri= MV :>V2:eBR
c¢B m
Budc xo0dan phu thudc vao gia tri cua v:
2 Bh
h=vT= UL v, = Al
eB 21m

Van toc cua électron trén quy dao xodn oc la:

2
e A
m

2

0,05
I

- 2107.1,6.107"
9,1.107"

2
0,022 +( j ~7,6.10°(m/s)
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