Virng vang nén tang, Khai sang twong lai

LY THUYET VA BAI TAP VE
LUC LORENXO

1. Tom tat ly thuyét

- Lwre lorenxo 14 lyc tir do tir treong tac dung I18n 1 hat mang dién chuyén dong trong tir truong.
- Pic diém lye Lorenxo:

+) Diém dit: trén dién tich

+) Phuong: vudng goc véi mat phing chea v va B .

+) Chiéu: quy tic ban tay trai: “Dat ban tay trai dudi thing sao cho vecto B huéng vao long ban tay, chiéu tur
cd tay dén ngon tay giira 1a chidu cia v khi q > 0 va ngugc chiéu v khi q < 0, khi d6 chiéu cua luc lorenxo la

chiéu ngon cai chodi ra.”
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+H Do lon: f =|gvB.sine véi az(\7,§> .
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+) Luc huéng tam: F, =ma,, = mE =ma’R 4 l
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/ B
R
+) Chuyén dong tron deu: T =27T—R=2—7T:% q<0
v @

+) Khi & =90° thi hat chuyén dong tron déu, luc Lorenxo dong vai

. . v? ) mv
tro hyc huong tam: f =F, < |qvB|= m==mo’R=R= B
q

(R 1 ban kinh qui dao tron cua hat dién tich chuyén dong, m)

+) Khi dién tich chuyén dong dién truong B va cuong do dién truong E thi dién tich chiu tac dung ddng

thoi hai lyc: Iy dién F, va lyc tir F, .

+) Khi dién tich chuyén dong thang déu thi hop luc téac dung 1én dién tich biang khéng.

+) Khi electron dugc gia toc bai higu dién thé U thi n6 s& co dong nang: W, = % mv?® =|e|U
. st A [N A = 1 2 1 2

+) binh ly bién thién dong nang: A, =W,,-W,, = > mv, -5 mv;

Vi v,,v, la van toc lic dau va van téc luc sau (mis).

2. Bai tap minh hoa

Vi du 1: Mét electron bay vao trong tir trudng déu véi van tée ban diu vudng goc véi B . Tinh do I6n cua

f, néu v=2.10"m/s va B = 0,2T. Cho hiét electron c6 do l6n e=1,6.10"°C .

Loi gidi:

f, =Bvgsine =0,2.2.10°.1,6.10°.sin90° =6,4.10 °(N) .
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Vi du 2: Mét electron c6 khdi lwgng m=9,1.10"*" kg, chuyén dong véi van tc ban dau v, =10" m/s ,

trong mot tir trudmg déu B sao cho \70 vubng goc vai cac duong suc ti. Quy dao cua electron la mot duong

tron ban kinh R = 20 mm. Tim d¢ l6n cua cam tng tu B.

Loi gidi:
Khi electron chuyén dong vao tir trudng véi van tde ban dau vudng goc vai cam ung tir B thi electron s&
chuyén dong tron déu, do dé Iuc Lorenxo 14 luc hudng tam nén ta co:

2
mY_ - Bv.loj=B —m—Y_
R R.q|

Vi du 3: Mét electron cd van téc ban dau bang 0, dugc gia toc bang mot hiéu dién thé U = 500 V, sau d6

=2,84.10°(T) .

bay vao theo phuong vudng goc vai duong sac tir. Cam ing tir cua tir trwong la B = 0,2T. Ban kinh quy dao
cua electron.

Loi gidi:

Theo dinh ly dong nang ta c6: W,, —W,, = Angoai luc

= 1mv2 ~-0*=|gU =V =4’—2|q|u
2 m
2

Vi proton chuyén dong vaéi quy dao tron nén luc Lorenxo 1a lwc hudng tam, nén: mE = B.v.|q|

e
my m 1\/2U.m —3,77.10°(m)=3.88(mm) .

R= — L~
Blaf Blgj BY [q

Vi du 4: Mot hat dién tich q=1,6.10"°C chuyén dong theo quy dao tron trong tir truong déu véi ban kinh

quy dao 1a 5 m, dudi tac dung cua tir truong déu B =4.10°T , hiy xac dinh:
a) Toc do cua dién tich noi trén.
b) Luc tur tac dung 1én dién tich.

¢) Chu ki chuyén dong cua dién tich. Cho biét khéi lwong cua hat dién tich 3,28.10% Kg.

Loi gidi:
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a) Vi electron bay vao tir trudng va chuyén dong trén quy dao tron nén luc Lo-ren-xo 1a lwc huéng tam:

2
Bvg=m— - Bar =9,76.10°(m/s)
r m

b) B I6n lyc Lo-ren-xo tac dung Ién hat: f =Bvg=6,24.10"°(N)

¢) Chu ki quay cua electron: T = 2r 27 _ 3.22.107°(s) .

[0 Vv

Vi du 5: Mot electron ¢6 van tc v=2.10°m/s di vao trong dién truong déu E vudng goc véi duong stc
dién. Cuong do dién truong 1a E =10*V/m . Bé cho electron chuyén dong thang déu trong dién truong,

ngoai dién trudng con o tir truong. Hay x4c dinh vecto cam ng tur. Biét chidu cua cac vecto v va E

duoc cho nhu hinh vé.

Loi gidi:
Trong dién truong electron chiu tac dung cua lyuc dién: Fa = qE =eE
Vi g, <0=F, nguoc chidu véi E .
Pé electron chuyén dong thang déu thi hop luc tac dung 1&n nd phai bang 0.
= Luec tir (luc Lorenxo) phai can bang véi luc dién truong

= Luc Lorenxo phai nguoc chiéu véi luc dién F, (hinh v&).

Ap dung quy téc ban trai suy ra chiéu ciia cam ung tir B ¢6 chidu tir ngoai vao trong mit phing nhu hinh v&
(nhu hinh)

Mat khac: f =F, < Bv|q|=|g|/E=B :%:5.102 (T) .
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Vi du 6: Mét electron bay vao trong tir truong déu. Mat phang quy dao cua hat vudng goc voi cac duong
strc tir. Néu hat chuyén dong véi van toc v, =1,8.10° m/s thi lyc Lo-ren-xo tac dung Ién hat c6 do lon
f, =2,10°N . Hoi néu hat chuyén dong véi van toc v, =4,5.10’ m/s thi luc Lo-ren-xo tac dung Ién hat c6

d6 16n bao nhiéu.

Lol gidi:
bg l6n cua luc Lorenxo: f, = Bv|q|sin a
Vi hat chuyén dong vudng goc véi tir trudng nén o = (\7, E) =90" = sina =1
Vay d6 16n cua luc Lorenxo la: f, = Bv|q|
Khi hat chuyén dong véi van toc v, thi: f, =Bv,|q| (1)
Khi hat chuyén dong véi van toc v, thi: f, =Bv,[q| (2)

-7
Tl‘r(l)va(z):L:ﬁ:fzzv f_45107

2f = 2.10°=5.10°(N) .
f, v, v, = 18.10° (N)

Vi du 7: Mét electron va mot hat anpha sau khi dwoc ting toc boi hiéu dién thé U =

1000 V, bay vao trong tir truong déu (c6 cam ung tir B = 2 T) theo phuong vudng 5 @
goc vai cac duong suc tir nhu hinh vé. Hoi ngay sau khi bay vao trong tir truong

cac hat s& bay léch vé phia nao. Tinh luc lo-ren-xo tac dung Ién cac hat dé.

Ve AVa
.. |e=-16.10"C,q, =3,2.10"°C (I) g)
Biet: - o

m, =6,67.19°"kg,m, =9,1.10*"kg

Loi gidi:

Ap dung quy tic ban tay trai ta xac dinh dwoc chiéu cua luc Lorenxo tac dung 1én céc hat c6 chiéu nhu hinh

vé. Do d6 hat electron léch sang bén trai, hat anpha Iéch sang bén phai.

Ap dung dinh 1i dong ning ta tinh duoc tdc do cua electron va cia hat anpha:

W: www.hoc247.net  F: www.facebook.com/hoc247.net  Y: youtube.com/c/hoc247tvc




Virng vang nén tang, Khai sang twong lai

le|u v ove "%
2 m ,
\\\ E‘ @ /l
-19 AN !
v, = 2elu _ [2.1,6.10 _.iooo ~1,9.10" (m/s) Y J
m, 9,1.10 3 ;
= = —
2|g,|U  [2.3,2.107°.1000 5 ive Vo
v, :\/ . =\/ 6.67107 =3,1.10°(m/s) £k ! fo
e a

Do 16n cua lue Lorenxo tac dung Ién céc hat:

f,=Bv|e|=2.1,9.10"1,6.10"° =6.10*(N)
f,=Bv|q,|=2.31.10°32.10" =1,98.10(N)

Vi du 8: Hat mang dién g > 0 chuyén dong vao tir treong cia mot dong dién nhu hinh vé, dong dién chay

trong day dan thang dai vo han, c6 cuong do | = 20 A, hat mang dién chuyén
dong theo song song vai day dan, cach day dan mot doan 13 5 cm.

a) Hay xac dinh B do dong dién gy ra tai diém ma hat mang dién di qua.

b) Néu hat mang dién chuyén dong véi van téc v = 2000 m/s, luc tir tac dung I
lén hat 13 4.10°N . Hay xéc dinh do 16n dién tich cua hat. Y
¢) Gia st hat mang dién c6 dién tich 13 2.10°C , va chuyén dong veéi van
téc 2500 m/s, hiy xac dinh vecto luc tir tac dung 1én hat mang dién noi trén.
Loi gidgi:
2) B=210".. =810° (T)
r
b) Khi hat mang dién bay qua thi s€ chiu tac dung cua tur truong B do dong
I
dién gay ra tai diém do, do d6 ta c6: f =Bvg=q= Bi =210 (C) ' 8
v

¢) Ap dung quy tic nam ban tay phai suy ra chiéu cua cam ng tur tai vi tri

cua dién tich cd chiéu huéng tir ngoai vao trong.

Luc Lo-ren-xo tac dung 1én dién tich: f =Bvg=4.10"(N)
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Vi du 9: Mot electron bay véi van tdc v vao trong tir truong déu c6 cam tng tir B theo phuong hop Véi
dudng cam (ng tir mot goc « . Xac dinh quy dao chuyén dong cua hat va dic diém cua quy dao trong cac

truong hop:

a) a=0" . b) & =90° 0) a#0 VA a=90°

Loi gidi:
a) Luc tuir tac dung Ién hat electron: f, =Bvgsin0=0

Hat electron chuyén dong thang déu vai van tdc theo phuong cua B

b) Luc tu tac dung Ién hat electron: f, = Bvqsin90 = Bve

Ap dung quy tic ban tay trai suy ra chiéu cua lyc tir f, nhu hinh v&

S EF T A X an « o aA N , N A4
Vi f Lv nénelectron chuyén dong tron deu suy ra f,_ la luc hudng tam
nén:
5 -
% mv A
f=Fy ©Bvlgf=m—=R=— B
R B|e| 1 i T o !
: N
P o
v, LB 3 =
A A - A - \ N X 1 ss_‘.-_-_‘_—__— 1
c) Van téc v phan tich thanh 2 thanh phan; { %~ _ L™ T
v,/ /B it B
Secmd=z=T"
1$" ~\~\ /’l
(il 20

4
\
4

o

thanh phan v, 1am electron chuyén dong tron déu vai ban kinh:

’
7N
Cope X

RoMY _ m.v.sin o
Ble|  Ble]

R

[ X

2zR _ 2zm

Thoi gian di hét mot vong la: t = ==
v, |¢B

Thanh phan v, lam cho electron chuyén dong thang déu véi van toc:

v, =vcosa doc theo tir truong B

Trong thoi gian t no di dugc doan duong: h=v,t = 2ﬁ—:.v. CoSx .
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Do tham gia ¢ong thoi hai chuyén dong noi trén nén hat electron chuyén dong theo dudng xoan dc¢ véi budc

LA 2zrm
xoan oc: h=v,t=-——v.cosc .
B
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HOC247 -

Virng vang nén tang, Khai sdang twong lai

Website HOC247 cung cidp mot méi tredrng hoc trwre tuyén sinh dong, nhiéu tién ich thong minh, noi
dung bai giang dwoc bién soan cong phu va giang day béi nhirng giao vién nhiéu nam kinh nghiém,
gioi vé kién thirc chuyén mén 1an ky niang sw pham dén tir cac trwedng Dai hoc va cac treong chuyén
danh tiéng.

L.

IL.

I11.

Luyén Thi Online

Hoc moi liic, moi no’i, moi thiét bi - Tiét kiém 90%

Luyén thi PH, THPT QG: D6i ngii GV Gioi, Kinh nghiém tlr cac Trwong PH va THPT danh tiéng xdy dung
cac khoa luyén thi THPTQG cic mén: Toan, Ngir Van, Tiéng Anh, Vit Ly, Héa Hoc va Sinh Hoc.

Luyén thi vao 1ép 10 chuyén Toan: On thi HSG 1é'p 9 va luyén thi vao 16p 10 chuyén Toan cac truwong
PTNK, Chuyén HCM (LHP-TDN-NTH-GD), Chuyén Phan Bdi Chdu Nghé An va cac truong Chuyén khac cung
TS.Trdn Nam Diing, TS. Pham Sy Nam, TS. Trinh Thanh Péo va Thdy Nguyén Durc Tdn.

Khoa Hoc Nang Cao va HSG
Hoc Todn Online cung Chuyén Gia

Toan Nang Cao THCS: Cung cip chwong trinh Toan Nang Cao, Todn Chuyén danh cho cac em HS THCS 16p 6,
7,8, 9 yéu thich mo6n Toan phat trién tw duy, ndng cao thanh tich hoc tip & trwong va dat diém tét & cac ky
thi HSG.

Boi dwérng HSG Toan: Boi dudng 5 phan moén Pai S8, S8 Hoc, Giai Tich, Hinh Hoc va Té Hop danh cho
hoc sinh cac khéi 16p 10, 11, 12. D6i ngii Giang Vién giau kinh nghiém: TS. Lé Bd Khdnh Trinh, TS. Trdn Nam
Diing, TS. Pham Sy Nam, TS. Lwu Bd Thdng, Thdy Lé Phic L, Thdy Vé Qudc Bd Cdn cung d6i HLV dat thanh
tich cao HSG Quéc Gia.

Kénh hoc tip mién phi

HOC247 NET céng dong hoc tdp mién phi

HOC247 TV kénh Video bai gidng mién phi

HO0C247 NET: Website hoc mién phi cic bai hoc theo chwong trinh SGK tir 16p 1 dén 16p 12 tit ca cac mon
hoc vé&indi dung bai gidng chi tiét, sira bai tdp SGK, luyén tip tric nghiém mén phi, kho tw liéu tham khao
phong pht va cdng dong hoi dap sbi dong nhat.

HO0C247 TV: Kénh Youtube cung cip cac Video bai gidng, chuyén de, on tap, sira bai tip, stra dé thi mién phi
tlr 16p 1 dén 16p 12 tat ca cac mdn Todn- Ly - Hod, Sinh- Str - Dia, Ngit Van, Tin Hoc va Tiéng Anh.
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