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Chuong IV
TU TRUONG

B. 42. D.
a+e;b+a+i;c+b;d+h+c.
a+k+esbso +lerd shpd+i+a,
B 46. C.

A8 BB CiD, Db,

C 49, D. 4.10. C.
A:45c;B:45a;C:45b,e;D:4.5b,d,e.
D 4.13. C.

B. 4.15. A. 4.16. A.

Pua mot dau cta thanh 2 lai gan trung diém cua 1
thanh 1 nhu Hinh 4.1G. Néu luc hit gitta hai thanh |

manh thi thanh 2 12 nam cham. Néu luc hit yéu thi ]
thanh 2 la sat. )
Noi chung cdc duong sic tir la cac dudng cong Kin,
vi viy ching khong c¢6 diém xuat phat va diém tan ||
cung. Trir mét s6 rat it truong hop, trong do co

Hinh 4.1G

dudng stic xudt phdt va tan cling ¢ vo cuc.

Khi dat thém thanh sat 2 vao hai cuc nam cham thi luc hit cua nam cham
tdc dung lén thanh sit 1 giam. C6 thé thay ro diéu d6 néu dé ¥ dén cic
dudong suc tir trong nam cham nhu Hinh 4.2G.

)



M , = N
(OF:
Hinh 4.2G Hinh 4.3G
z @ By
4.20. Chiéu ciia B tai P duoc biéu dién trén Hinh 4.3G. 3
4.21. B =2,5.10 ° T. Chiéu clia cdc cim (g tif tai M, N 3
dugc chi rd trén Hinh 4.4G. ® By,
4.22.1=225A. Hinh 4.4G

4.23.a) Chi cin xét nhimg diém nim trong mit phing chita hai dong dién
(Hinh 4.5G). Gia si cam ting tir tai M bing khong. Néu viy thi co thé viét
!

I s
2107 L =2.107 2 Riitra -L = -1 = 2. Ngoai ra, ta ¢6 r, + r, = 42 cm.
i 5 R

Vay ry =28 ¢cm, r, = 14 ¢cm. D6 1 nhitng diém nam trén duding thang song

song vdi I, I, va cach I, mot khoang bang 14 cm.

I

I

P :

|M N I

. Fay I
I "2

.--u--—--—----n-?:&— vvvvvv

Hinh 4.5G Hinh 4.6G

b) Gia sir tai N (Hinh 4.6G) cam tng tir bang khong. Néu vay ta c6 ry = 2r,.
béng thoi ry — r, = 42 cm. Riit ra r, = 42 cm. D6 1a nhitng diém nam trén
dudng thang song song vdi I, I, va cich I, mot khoang bang 42 cm.
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4.24. a) B = §J + Ez + §3 (Hinh 4.7G). Vi B.t + Ez = f} nén B = §3. Ta ¢o

B=B,=21072=10"T.

-

- -+

b) B=B, +B,+By=B,+B,, trong d6 B, =B +B,. Vecto B
dugc biéu dién trén Hinh 4.8G. B* = B}, + B, B, = 2.10 "T, B;=10 ' T,

B=510"T.
off
@ }
i .
o ! By
B; WS NT 9,
- l
Oss =0 B|B3\ !
14 ~ By I2 - =
B, Bz B
Hinh 4.7G Hinh 4.8G

§55 BB v BB sheBe 007 v Ok 0B =00 sp=-2.,
% 5 r Jg
a = 10 cm. Cic goc hop béi B, B,, B, déu bang nhau va bang 120°
(Hinh 4.9G). Vivay B = B, + B, + B; = 0.
b) Vecto El hudng tir phai sang triai nhu trén Hinh 4.10G.
By3 =B, + B, = B,

Do d6 B = ﬁ, + Ez + E_i"-j cd chiéu huéng sang trai nhu trén Hinh 4.10G.

B=2B, = 4,10‘?§ = 43107 L= 2510 T

[

Hinh 4.9G Hinh 4.10G
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4.26.2) B, =B, + B, ; B, =B, = 2.1{1‘% =107 T.

B, 3 =2B,cos45° = +2.10° T

I 2107

B,=2.10"7 - i1

2a 2

—h

§=.§2+§!+33= I*2+§L3

Vectod B duge vé trén Hinh 4.11G.

B= %Bm = %1{1‘5’?

$ ___________ B
i A \8 !
i - 1
: e B‘t - S
al ; 13
I - I
I r I
- |
o |
. o— b
13 I3
Hinh 4.11G Hinh 4.12G

b) Vi dong dién [, huéng ra phia trudc mit phang hinh vé nén EQ nguoc
chiéu véi ﬁu.

ok

Vecto B duge vé trén Hinh 4.12G.

J2.107°

4.27.B= 271077 % =1,52.10° T =4,7.10 T.

4.28. a) Co 8 vong day khong gy ra cam ting tir, vay c6 4 vong bi quin nham.

b)R = 2z.1n‘?% ~ 0,12 m.
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4.29.

4.30.

4.31.

4.32.

a) B= 271077 [i + i} R AT,

R 2R R
ek F = i -5
b) B= 2z.10 [R 2)‘?) .10 z =39 10F"T,

2
c) B = or10”7 L) +[2z107 L
R R

B= 2x.zu‘?é\é - \/E;r.m‘""% —88.107° T

Goi ban kinh khung déay chi ¢c6 moét vong la R thi ban kinh khung day co6 hai
vong la g Dong dién trong khung thit nhit 1a 7, trong khung thit hai 1a 27,
Viy cam (ng tir tai tam cua khung thit hai 16n gap bon lan khung thir nhat.

Vecto cam tng tirdo /| va I, giy ra tai O c6 chiéu ngugc nhau.

B, = 27.107 sz;,? |
2
Hy=Zmllt ! i; ZER I Iz
Vi [, ; la hai doan mach mac song song
(Hinh 4.13G) nén c6 thé viét .’,p-g- = IEPE
Ritra: 1}y =L Tudé tacé By =B;. Hinh 4.13G

Vay B=B + B, = 0.
a) Goi cam tng tir ctia dong dién thing 13 B, clia dong dién tron 1a B,, ta
c6B = E! - ﬁg. fi"l huéng ra phia trudc, con Ez hudng ra phia sau mat

phing hinh v&. B, > B,. Vi viy B vuong goc véi mat phing hinh vé va
hudng ra phia sau.

B=B,-B, = 2.1[}‘?%,7 ~1) =8,6.10 ° T
b) Trong trudng hop nay B, va B, déu huéng ra phia tru6c mat phing hinh
vé. Vi vay B vuong goc v6i mat phing hinh vé v huéng ra phia trude.
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_?i{fr-F—]_}: 16,6.10> T

4.33. Nam chiam thir bén ngoai 6ng vé sai chiéu sta lai bang cach déi vi tri
hai cuec.

4.34, Cuc Nam cua thanh nam cham & bén trai, cuc Bac bén phai.

435.B=4710 'nl.n=2000m ',B=25.10"T.

B y . A .
4.36.n= ———. Tong s6 vong ddy cua éng : N = nl = 929 vong.
47101

1000

-7
4.37. B=4r.1 l:n=5——
3 710 ‘nl:n 0.5

=10°m™ :B=188.10° T.

4.38. S6 vong day cta ong la L S6 vong day trén mot don vi dai cla ong :

ad
= £ (d 1a duong kinh 6ng day)
= 7d0.5 & SE0E
B=4x.10"nl =4x.107’ : 1=410‘?Lf = IR0 T
; ' 7d.0.5 ; 0.5d RS

4.39.B=47110 'nl = 47.107 %I. Thay s6 ta duoc / = 1 A.

a4
i

s = & a a5 3 4 A _ R}E-d = s " - &F ,r‘ o - 4
Chiéu dai cua sgi day L = T Mait khic ta co the viét 77D
3 &R U
Tudosuyral= iy

Thay s6 ta duge / = 0,6 m,

4.40. a) Trudng hgp M, N & ciing mot phia d6i v6i dong dién. Chiéu clia By, By
da duogc chi ro trén Hinh 4.14G.
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Hinh 4.14G Hinh 4.15G

Truong hop M, N & hai phia, chiéu cua EM,EN duoc chi o trén
Hinh 4.15G.
b) Truong hgp M, N & ciing mot phia doi véi [

By = 21072 By = 2107 L

™ N
, M T N
By = 2.“}_-;i VG 1y = M~ N
Ty 2
2 2B\B i
B, =2.107"1 = MTN _ 336107 T
ntin By + By
Truong hop M, N & hai phia d6i véi [
M = Iy . 2 2B\B
n=M_"N g =210/ = SCMN. . 168.10°5T
2 M= In By — By
4.41.2) B, = 21070 B =210
. |x]
FJI
B=B,+Bg‘—*2.1{}'?f1|+|f2 Bix<0) | fm
x
Chiéu cla B ting vdi cac truong hop x > 0, x < 0 ;
da chi ro trén Hinh 4.16G.
- ~ I, 1 I ; !
b)B=-B,=> Lt =2y=-1x néul >1I Ml B(x>0)
bl h ]
thi do la dudmg m'm trén Hinh 4.16G. Hinh 4.16G
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442. F =Bl =42 N.
4.43. Dong dién trong day din co chiéu Dong — Tay.
F

I=— =394 A
Bl

4.44. 0.
4.45. Fy, = 0.

Fanm=IBlyyy=12.10°N
Vecto F,y; dugc biéu dién trén Hinh 4.17G.

AM 4
F =B gi *:01 = = _
MN !:MN";'.H'IIQ siné MN 5

Fayn = 1.2.10°N

4.46* Khi OM niam can bing thi momen cua luc F

bing momen cta trong luc P . Vi goe léch & nhd
nén co thé coi gin ding : F.OL = P.LK, ma

LK = %HM = OL = %OH (Hinh 4.18G).

Hinh 4.18G
_ mg HM

~4
I OH = 3,2.10

4.47. a) Thanh nhom chuyén dong tir trdi sang phai.
b) kmg =1IBl ;I =10 A.

4.48. a) Luc tir F hudng tir phai sang trdai (Hinh 4.19G).
Vi vay dong dién trong MN c6 chiéu M — N. Vay
M noi véi cuc duong ctia nguon dién.

b) F, = P, ; Tu Hinh 4.19G = Fcosa = Psinag =

I—Etdna’— 18.5 A Hinh 4.19G

4.497 Goi P, la trong lugng cdc canh MK, NS va P, la trong lugng canh KS
(Hinh 4.20G).
Momen cia P, P, d6i véi truc quay MN 1a :
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Mp = 25.% + P K'K
Goi F 12 luc tir téc dung 1én KS. Momen ciia F doi
vl truc quay MN la :

Mp=F.MK' =Fa

P P
Py= =210 ; Py= =15 ; F=IBb
Tir diéu kién Mp= Mg taritra
25
mg.K'K T IBba
3: Hinh 4.20G
71Bba
= = 0,0315 kg = 31,5
M= 5¢KK £ 3 f
1 -
4.50. a) Goi Fi3, Fy; 1 luc ma dong Iy, I, tic dung lén b
mot don vi dai cta I3, taco : Iy T Fas
11 =
Fi3=210" 13 Fs
: a+b =
Fi3
Fpy = 21077 % Hinh 4.21G.
Fs = |R3 — Fy|
Néu F,3 < F,y thi F; ciing huéng v6i Fyy : o
néu F 3 > Fay thi F; cling hudng véi F, 5. f2
Apdung bing s6: Fy=Fj3 — Fy3 =24.10 °N.  _fa_ 1 Fe
Vecto F1 duoc veé trén Hinh 4.21G. tE s
. s =
b}F},:Z EB;FIZZZ'IOTIT? Fa
FZ s FIE 4 'FSE Hinh 4.22G

Ap dung bing s6 : Fy,= 43,2.10 > N. Vecto Fiz duoe vé trén Hinh 4.22G.
4.51. Trén Hinh 4.23G, F‘, vil !:“:3 la cac luc ma /y, I, tac dung lén mot don vi dai
cua /5.
F=F =210 IETI?L
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4.52.
4.53.

4.54.

4.55.

4.56.
4.57.

4.58.

4.59.

4.60.
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Goi P la trong lugng cua mot don vi dai

)

cia day mang dong /5 thi P = }rdTpg.

2

11 -
Fep=s 2307718 24 .
r 4
;rdngr
Suyraly= ———=42,4 A,
8.1071,

M = NIBSsinf= 7= 3,14 N.m.

M = NIBSsin@ v6i @ biang 30” hoac bang 150" tuy theo chiéu dong dién

trong khung, momen ngéu luc tit M = 0,59 N.m.

Trong ca hai trudng hop momen ngau luc tir tic dung 1én khung déu bang
khong. Khung day nhu trén Hinh 4.24G & trang thdi cin bing bén, trén

Hinh 4.25G ¢ trang théi cin bing khong bén.

VB
Hinh 4.23G

w— @ - .._,E) <
Y B & - ;
Hinh 4.24G Hinh 4.25G

My = My = IBa’.

Nam chiam lam léch dudng di cua cic électron trong dén hinh.

Cé thé, néu hat chuyén dong doc theo duding sifc cua tir trudng déu.

guB=mg=>v = 3,5.107% mys.
£ = ‘;—2;; =510 N.
|

Hat & bay léch vé hudng mii tén 2, électron vé
huéng miai tén 1 (Hinh 4.26G). Van téc cua
¢lectron lic bay vao trong tir trudng :

Hinh 4.26G



4.61.

4.62.

4.63.

2el/

m

Ve =

=
Do 1én cua lue Lo-ren-xo tac dung 1én électron
26U

L

f.= ev.B = B =6,00.10"*N

=

3
f,=2Yp - 198102 N
",

a) Luc tir _;?H tac dung lén électron duoc biéu dién trén Hinh 4.27G. Mudén

électron chuyén dong thang déu thi fE = —fB. Do dé vecto E ¢6 hudng
nhu trén Hinh 4.27G.
E =vB = 8000 V/m.

=]

Hinh 4.27G Hinh 4.28G

b) Proton ciing chuyén dong thing déu, khi d6 f; va fi; ¢6 huéng nhu
trén Hinh 4.28G.

Cidc vong day dugce quin theo chiéu nguogc nhau trén hai  _,_|
thanh sat A, B nhu Hinh 4.29G.

Canh chong chéng nao bi d6t néng thi tir tinh bi yéu

D))

(T

hon cdc cianh chong choéng khac. Luc hit cua nam

chiam lén ciac canh chong chong mo6t phia manh hon,

phia kia yé&u hon. Do dé chong chong quay. Hinh 4.29G



Hudng dan bai tap thuc hanh

4.64.

4.65.

4.66.
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a) Do luc hit ciia kim nam chiam vao khéi mat sat nén ca hai diu 6ng déu
hat hai cuc cua kim nam cham.

b) Khi d6, ciac mat st bi nhiém tir, trd thanh cic nam chiam nho. Chiing lai
dugce dinh hudng theo cing mot chiéu nén khéi mat sat trg thanh mot nam
cham Ién c6 hai cuc xdc dinh. Nam chim nay s€ tuong tic vdi kim nam
cham nhu mot nam cham vinh ctru.

¢) Khi lic manh 6ng thuy tinh nhiéu ldn, mic dii cdc mat sit vén bi tir hod
nhung vi tir truong cua ching cé phuong khiac nhau nén ching khong con
tao thanh mot nam cham nira. Do dé, 6ng mat sat lai tuong tic vdi kim nam
cham nhu ¢ céu a.

Kim khéu khi bi tir hoa ¢6 vai tro nhu mét kim nam cham. Khi ¢6 dong dién
qua day kim loai, xung quanh n6 xuat hién mot tr truong cé dudng sic la
cac duong tron dong tdm vuong goc vai day dan. Tir trudng nay tac dung lén
kim nam cham, lam cho kim léch khoi huéng Biac — Nam ban déu.

— D6 thi phut hop véi tir pho vi ta thiy : Tir pho ¢6 mat do dudng sirc tir
gin nhu khong doi theo truc x quanh diém O, va ¢ xa bén ngoai 6ng, mét
do dudng siic rit thua. Con do thi cling cho thdy trong khoang —12 ¢cm dén
12 cm gid tri ctia B gin nhu khéng déi, con ngoai khoang d6 thi B giam
rat nhanh.

— P dai cua dng day vao ¢d 25 cm.

— Cam ting tir B ¢ gilra 6ng ¢6 gid tri xdp xi 3,1 mT, & diu 6ng xdp xi 2,8 mT.



