Phan thir nhit: PIEN TU
1. CAC CHUYEN PE BOI DUONG
Chuyén dé 1: TU TRUONG CUA DONG PIEN

A. TOM TAT KIEN THUC
I. CAC PINH NGHIA, QUY TAC

Tir triwong 13 dang vat chét ton tai xung quanh dién tich chuyén dong (dong dién, nam cham) va tac
dung lyc tir 1én hat mang dién khac chuyén dong trong d6 (dong dién khac, nam cham khac). Huéng
clia tir truong tai mdi diém 1a huéng Nam — Bic cta kim

nam cham dat tai do.

Duwong cam ung tr (duong suc tu) la nhitng duong cong -~

v& trong khong gian ¢ tir trudng sao cho tiép tuyén & mdi

diém tring véi hudng tir truong tai diém do.

Phan tir dong dién 13 mot doan day dan rat nho (tiét dién ngang va chiéu dai rat nho so véi chiéu dai
day dan) mang dong dién. Phan tir dong dién dugc dic trung bang cudng d6 dong dién 7 va do dai
doan day dan A/.

Twr thong (thong luong cam ng tr hay cam ung tir thong) qua dién tich S trong tur truong ;3 la dai

luong: @ =§3§ =BScosa (1.1)
u u u 4
(o Z(B,S ) la goc hop boi g va phap tuyén » cua mach kin §).

Quy tac “Cadi dinh oc” (hay quy tac van nut chai): Dat cai

dinh 6c¢ doc theo day dan va quay cai dinh 6¢ sao cho nd

tién theo chicu dong dién thi chi€éu quay cua cai dinh oc la Chicu durimg
SUFC tur

chiéu cua dudng stc tir. Quy tic ndy dung dé xac dinh ~

chi€u duong suc tr ctia dong dién thang, dong dién tron va N

dong dién trong ong day. : v .
Quy tac ~Cai dinh e

Quy tdc “Nam tay phai”: Gio ngén cai cua ban tay phai
huéng theo chidu dong dién, khum bén ngén tay kia xung
quanh day dan thi chiéu tir ¢ tay xubng dén cac ngon tay 1a

chiéu cua duong stic tr. Quy tiac nay dung dé xéc dinh

chi¢u duong suc tr cua dong dién thang, dong dién tron va

Quy tac N tane phrai™

dong dién trong ong day.



- Quy tac “Ban tay trdi”: Dit ban tay trai dudi thang sao
cho cac duong cam tng tir ddm vao 10ng ban tay, chiéu
tir ¢6 tay dén cac ngodn tay chi chiéu dong dién thi
chiéu ctia ngon cai chodi ra chi chiéu cua lyc tir. Quy

tac nay dung dé xac dinh chiéu cua luc tir.

OQuy tac “Ban fory draii”

II. TU TRUONG CUA DONG PIEN TRONG CHAN KHONG
1. Dinh luat Bi-0-Xa-va:
Cam Gng tir do phan tir dong dién J.AJ gy ra tai diém M ,
A . AB
cach n6 mét doan 7 ¢o:

+ Piém dit: tai M .

: . M

+ Phuong: vudng goc véi mat phang chira phan tir dong dién

I.AI vadiém M . .

+ Chiéu: tuan theo quy tic “Cdi dinh 6c”. Vi
F

e _ U, IAlsin@ Vs B
+ D9 16n: AB _E' 2 (12) - I-\-\\'_L R ———
|.Af

(4 =47.107 (H / m)- hang s6 tir: @ Z(Al,r)).
2. Cam rng tir cia mot ) dong dién: Van dung dinh luat Bi-6-Xa-va ta xac dinh dugc do 16n cam g
tir ctia dong dién trong mot s6 trudng hop dic biét sau:

a) Dong dién thang:

5 u,d ;. . a1, .
- DAy c6 chiéu dai hitu han: B :‘4 *" (sine, - sine,) =10"".=(sin, +sine,) (1.3).
JT1r r
A , <A N e A X \e _ ‘uol _ -7 ]
- Day c6 chiéu dai v6 han (rat dai): B = =2.107.= (1.4).
JT r

(7 1a khoang cach tir ddy din dén diém M ).

C
P,
B l '
@ ——
M \:h} a, 19 I }g [’( -
rd \\\.(_h__
dAD / M -

b) Dong dién tron:



HolS =107 q3)

- Taidiém M trén truc vong day: B= 27(R? +h2) (r? +h2)3/2

(h 1a khoang cach tr M dén tdm vong ddy; S =zR’: dién tich vong day; R la
ban kinh vong day).

1
- Tai tam vong day (A =0): B =27.10 7.} (1.6).

¢) Ong day thang (x0-18-nd-it) mang dong dién:

- ()ng day co chiéu dai hiru han:

B= 2 (cosH - cos®,) =27.10".nl (cos b, - cosd,) (1.7).
N \ A A \ A A \ \ A I A A
(n =— la mat do vong day; N,/ 1a so vong va chiéu dai cua ong day).
- éng day c6 chiéu dai v han (rat dai: 6, =7, 6, =0): B=47.10"nl (1.8),

1T
|

1.1 l

-y == % % %R o o%o
\ ++++++})
[; -

III. NGUYEN Li CHONG CHAT TU TRUONG

ug uu

Goi B,,B,,... 1a cac cam tng tir do cac dong dién 1,,1,,... giy ra tai diém M .

Cam Ung tir tong hop tai M 1a: B =B, +B, +... (1.9).



IV.LUC TU - CONG CUA LUC TU - NANG LUQNG TU CUA MACH PIEN
1. Luec tu:
- Lyc tw tac dung lén mot doan ddy dén mang dong dién:
Luc tir do tir truong tic dung 1én mot doan day dan mang
dong dién dat trong no co:

+ Piém dit: tai diém trén phan tr dong dién.

u
+ Phuong: vudng goc vi mat phang (B v )

+ Chiéu: tuan theo quy tic “Bdn tay trdi”. | Iy
+Po16n: F =Bllsina  (1.10),
(@ : gbc gitlra vec to cam ung tur 39 va chiéu dong dién).

- Luec twong tac tir giita hai ddy dan thang song song c¢é dong dién
chay qua: Luc tir tac dung 1én mot doan day dan c6 chiéu dai / co:
+ Piém dat: trén cac day dan. -
+ Phuong: vudng goc v6i day dan trong mit phang chira hai day
dan.
+ Chiéu: luc hat néu hai dong dién cung chiéu; luc déy néu hai

dong dién nguoc chiéu.

+PJ 16n: F =2.10'7.£Z (1.11). S — »
d L ’
A A
(d 1a khoang cach giita hai diy dan). :
x i
- Luc tir tac dung lén khung dady dan kin cé dong dién: Momen cua + l—
ngau luyc tir tic dung 1én khung day kin c6 dong dién chay qua: ! : A
M =IBSsina  (1.12) l l K1+ B

L
N u
| \
I \
' 1

u
(@ =(n.B); S 1a dién tich khung day; n 1a phép tuyén cia mat
phang khung day).
2. Cong cua luc tu:
Khi mot doan day dan (hodc khung diy kin) mang dong dién dich chuyén trong tir truong, lyc tir thuc
hién mot cong: 4 =IA®  (1.13).
(AD =, - @, : 36 bién thién tir thong ctia mach).
3. Nang lwgng tir cia mach dién:

w=-I1o (1.14)



(B#01=341=I5m F =0 tir thong qua mach khi do).

V.SU TU HOA CAC CHAT - TU TRUONG CUA VAT CHAT

1.

Su tir hoa cac chat:
- Tu hoéa 14 hién tugng 1am cho mot chét c6 tir tinh. Moi chét khi dat trong tu truong déu bi tir hoa.
Nhiing chét ¢6 kha nang bi tr héa manh thuong dugc goi 1a vat lidu tur.
- Khi bj tir hoa, chit bi tir hoa s& sinh ra mot tir truong phu uBu' . Tir trudng tong hop trong chét bj tir
hoa tré thanh: uB ZUBUO + uBu B uBu0 la vecto cam ung tir cuia tir truong gay ra su tr hoa.
- C6 ba loai chat chinh sau:
+ Chét thuan tir 13 chit c6 B' cing chidu véi B, va B' <B,.
+ Chat nghich tir 1a chit c6 B' nguoc chidu véi 550 va B' <B,.
+ Chét sit tir 1a cht ¢6 B' ciing chidu véi uBu0 va B'>B,.
- Hé thirc gitta B' va B,: B'=x,B, (1.15).
(X 13 6 cam tir cha chat: thuan tir X >0 ; nghich tir x,, <0).
Tir trweong tong hop trong vat chit:
- Khi bi tir héa, tir truong tdng hop bén trong vat chit s 1a: B =8, +B'=(1+x,)B8,  (1.16).
(u =1+, : @6 tir thAm cua vat).

- DAi v6i chat thuan tir: # >1; d6i v6i chat nghich tir: <1,

B. NHUNG CHU Y KHI GIAI BAI TAP
VE KIEN THUC VA KI NANG

1.

Pé dic trung cho dong dién kin vé tinh chit tir ngudi ta dwa ra dai lwong momen tir cua dong dién
uu
kin: p,, =IS (Pm =IS n)_ No6 vira dac trung cho tir truong ma no sinh ra va ca tdc dung cua tu truong

u
khac 1én n6 nén ngudi ta ndi dong dién kin 1a mot ludng cuc tir va p 1a vecto momen ludng cuc tir.

Uy

— AMO pm
Tu d6, voi dong dién tronta co: © =5 _ - 32 .
8 27 (R* +h?)

S =4

Trudng hop phan bd dong dién c6 tinh dbi xtng, dé xac dinh cam ung tir ta ¢6 thé ap dung dinh 1i

u
Am-pe vé& luu sb ciia vec to cam tng tir: % BAL=pd .

((C) 1a dudng cong kin trong tir trudng bao quanh 1; A/ 1a doan nhé trén (C); B.AI laluusé cia B

trén doan Al; 1 >0 néu chiéu ciia né thuan theo quy tiac “Cdi dinh 6c” va nguoc lai 1a 1 <0).



Truong hop trong dudng cong kin (C) c6 nhidu dong dién 1.1,.... thi:

0 n
ZB.AI =u, (I, +1,+..) =‘u021k )
© k=l

Truong hop trong duong cong kin (©) khong c6 dong dién thi: (ZC)' BAI=0

3. Dinh li Ot-tro-grat-xki — Gau-xo ddi véi tir truong: Tir thong tong cong qua mit kin S bang 0.

Z B.AS.cosa =0
()

4. Can c6 ki nang nhan dang loai mach, van dung cac quy tac xac dinh chiéu cam ung tir dé giai cac bai

todn veé cam ng tur cua cac dang mach khac nhau.

VE PHUONG PHAP GIAI

1.

Vé dang bai tip vé cdm itng tir do dong dién trong cdc ddy din gdy ra. Phuong phap giai la:

Thuc hién cac buoc:

+ Xac dinh dang mach dién: théng, tron, 6ng day.

+ Sir dung céc quy tic da biét dé x4c dinh chiéu vec to cam tmg tir do dong dién trong cac day dan
gdy ra (quy tic “Cdi dinh éc”, quy tic “Ndm tay phai”, quy tic “Vdo Nam — ra Bac”).

+ Str dung cac cong thtrc tinh cam g tir do dong dién trong cac day dan co hinh dang dic biét
nhu thing, tron, x6-18-nd-it gay ra.

Mot s6 cha y:

+ Phan biét giita yéu cau “tinh” va “xac dinh”.

+ Truong hop khung day tron c6 N vong day thi cadm ung tir do dong dién trong khung day gay

7 NI
ra tai tim khung day c6 d6 1on: B =NB, =27.10"7.—

+ Truong hop c6 nhiéu ddy dan mang dong dién giy ra cac cam Gng tir TBUI,TBUZ,... tai diém ta xét
thi cam tGng tir tong hop tai diém d6 duoc xac dinh theo nguyén li chéng chat tir trudng:
B=B +B,+..

+ Truong hop phan bd dong dién c6 tinh dbi ximg ta sir dung dinh li Am-pe vé luu s6 cua vec to

cam Gng tir va luu ¥ dén chiéu cua dudng cong kin (C) dé xac dinh cam tng tu: %‘ BAL =l .

+ Truong hop co tinh dén sy tr héa ciia chit thi cam tmg tir téng hop trong vat la:

u uu uu

B =B, +B' :(1+Xm)Bo =uB, .

2. Véi dang bai tap vé lwe tir. Phuong phap giai 1a:



- Str dung céc cong thuc:
+ Luyc tr tic dung 1én doan day din c6 dong dién (F =Bllsina) ; lyc twong téc giita hai dong

LI .
dién | F =2.10 7.1721 : luc tir tac dung lén khung day kin c6 dong dién (M =IBSsina).

+ Cong va nang luong tir ciia mach dién: 4 =IAD, W =- 1D

(AD =D, - @, : 36 bién thién tir thong ctia mach; @ 1a tir thong ctia mach dién tai thoi diém do).
- Mot sb cha y: Vi doan day din can két hop v6i dinh luat II Niu-ton va diéu kién can bf?mg cla

chat diém dé giai; v6i khung day can két hop vé6i dinh lut II Niu-ton va diéu kién can bing cua

vat the ran de giai.

C. CAC BAI TAP VAN DUNG
1. TU TRUONG CUA DONG PIEN
1.1. Dong dién c6 cuong dd 1 =24 chay cung chiéu qua hai day dan thang chép lai. Tinh cam Gng tir do hai

day gay nén tai noi cach chung Scm .

Bai giai
Cam ung tu do 1.1, gay ra tai 4
.

B =B, =2.107.1 =2.107.—2_ =8.10°°T . A

=8, =2100. 2 =2107. 0705 =8 . PPp---------

. LA . Py H 11,
Cam ing tirtong hop tai A: B =B, +B, .
Vi B, cing chiduvéi B, nén B =B, +B, =8.10°° +8.10°° =16.10°T . n

Vay: B§ 16n cua cam ng tir do hai day gay nén tai noi cach chung Scm 1a
B=16.10"°T.
1.2. Cudn déy tron ban kinh R =Scm (gébm n =100 vong day quan ndi tiép cach dién v6i nhau) dit trong
khong khi c6 dong dién I qua mdi vong day, tir trudng o tim vong day 1a B =5.107*7 . Tim I .
Bai giai

-4 -4
Céam tng tr do cudn day gay ra ¢ tam vong day la: B =27r.10'7.l 25'10 =] :M =0,44.
R 100 100.27.10

Vay: Cuong d6 dong dién qua mdi vong day 1a 7 =0,44
1.3. Mot dng day thang (x6-18-n6-it) chiu dai 20cm , duong kinh 2cm . Mot day dan c6 vo boc cach dién dai
300m dwoc quin déu theo chiéu dai dng. Ong day khong c6 15i va dat trong khong khi. Cuong d6 dong dién

di qua day dén 12 0,54 . Tim cam tng tir trong 6ng day.



Bai giai
Ta c6: Chiéu dai cia mdi vong day 1a chu vi ciia 6ng day thang.
300 _ 300
ad  3,14.0,02

S6 vong day duoc quén trén dng: N = =4775 (vong)

N 4775
— =—— =23873 (v¢
702 (vong/m)

b

Mat d¢ vong day: n =

Cam Ung tir trong 6ng ddy: B =42.10".n] —4x.1077.23873.0,5 =0,0157T .

1.4. Mot day dan duong kinh tiét dién d =0,5mm duoc boc bang mot 16p cach dién mong va quan thanh mot
dng day (x6-18-n6-it). Cac vong cua ong diy dugc quin sat nhau. Cho dong dién co cudong 6 / =0,44 di
qua 6ng day. Tinh cam tng tir trong dng day.

Bai giai

Mat d6 vong day: 7 = =2000 (vong/m)

0,5.10°°
Cam (g tir trong dng day: B =42.10"".n] —4x.1077.2000.0,4 =0,0017 .
1.5. Hai dong dién thang dai vo han, I, =104, I, =304 vudng goc nhau trong khong khi. Khoang cach ngin

nhat gitra chiing 1a 4cm . Tinh cam ng tir tai diém cach mdi dong dién 2cm .

Bai giai
Goi M 1a diém cach mdi dong dién 2cm .
Cam tng tr do dong [, gy ra tai M la:
A i3 l
! ! | M ~
B, :2.10'7.—1:2.10'7.—0:10'4T_ b~ ==-P-----(o
r 0,02
Cam tUnmg tr do dong [, giy ra tai M la 13
B, 21072 :2.10'7.3—02 =3.10"T |
r b

Cam ung tir tong hop tai M : B =B, +B, .

Vi B, LB, nén B =B+ B’ :\/(10"*)2 +(3.10) =J10.10 =3,16.10T .

1.6. Hai day dan thang song song dai vo han dat cach nhau d =14cm trong khong khi. Dong dién chay qua

trong day I, =1, =1 =1,254 . X4c dinh vec to cam ng tir tai M cach mdi didy R =25cm trong trudng hop
hai dong dién:

a) Cung chiéu.

b) Ngugc chiéu.

Bai giai



g1 2 1,25 )
- Cam tng tir do dong dién /, gayratai M : B, =2.10 7-? =2.10 7-0 >s =10"°T
3 1125 _
- Cam ung tir do dong dién /, gy ratai M : B, =2.10° E—2 10° =10"°T
- Cam ung tir tong hop tai M : B =B +B,.
a) Hai dong dién chay cung chiéu: 0, H 0,
uu U || n___TI__®|1
Goi @ 1a géc hop boi B,, B, , ta co: Vo .
Lo B,
@ =90"- f;OMO, =90°- f= & =OMO; 2 -8 mH . NS e
62 (RN
Ta c6: e N
“-
B 2 2 [5'1
0@ 2 _MH _MO;- 0.1 :
2 B MO, MO,
2B \MO; - O,H* 2.10°° 2.0,07°
L 5 _2BAMOZ- O, _2.10°\f0,25° - 0,07 192107
MO, 0,25

Vay: Cam tmg tlr tong hop tai M c6 @6 16n B =1,92.10°°T , c6 phuong song song 0,0, .
b) Hai dong dién chay nguoc chiéu:

u uu uu

Taco: B=B,+B, (1)

y uuu ] I I i},
Chiéu (1) 1én phuong cta B,, : !
B =B, cosa+B,cosa =2B,cosa (vi B, =B,). | @ ‘(_\' 1.
H L i
== cosa =cos B = O, _0,07 " ' ” R
oM 0,25 . T SR
Mit khac: 0.07 e T
= B =2.10°—"—=0,56.10"°T i, .* r v
0,25 » by ¥
va B c6 phuong vudng goc véi O,0,, chidu hudng tir M q "
dén H . W

Vay: Cam tng tir tong hop tai M c6 d6 16n
B =0,56.10°T , c¢6 phuong vudng goc O,0,, chiéutir M dén H .

1.7. Vong day tron R =3,14cm ¢6 dong dién [ =0,874 N? A di qua va dit song song véi dudng cam Ung

clia mot tir truong déu c6 B, =107°T . X4c dinh B tai tim O vong day.



Bai giai

Cam ung tr do vong day tron gay ra tai tdm vong tron la: /-f’_“x\
I NE) o \
B =27107.— =27.10". ——— =3.10°T PR
1 R 2.3,14.107 | L B, ] E
% _,-"‘I i
N u uu uu LY F)
Cam g tir tong hop tai tim O: B =B, + B, NS
uu uu 2
Vi B, LB, nén B =,/B” + B’ :\/(\/5.10’5) +(107°) =2.10°T .
B g B
uouu B 3 | __/’- ;
Goc hop boi B, B, : tana =—- =£ =V3= a=60". | d -
B, 1 <
, U uu 0 AL L
Viy: Cam (g tir tdng hop tai O c6 do 16n B =2.10°T va @ =(B,B,) =60, O B.

1.8. Bén day din thing dai dit song song, tiét dién ngang ABCD tao thanh
hinh vuéng canh a =20cm . Trong mdi day c6 dong I = 2A di qua theo chiéu
nhu hinh vé. Tinh 73 tai tam hinh vuong. B [ - A -ISCm F -

Bai giai

Cam ung tr do mdi vong dong dién gdy ra & tdAm hinh vuong:

1 2 B
B, =B, =B, =B, =2.10".= véi r :a2 . .
r P . i " If'-\,'
] JI‘. IRE’;'- E i‘ :x_.l' B
= B =B, =B, =B, =2.107.——— ~2,83.10T ; | A
w2 ' B..B /6.8
2 - i . - L
) u uu uu uu uu UL uuuy ! K" U S
Cam Gng tir tong hop tai O: B =B, +B,+B,+B, =B, +B,, . : "
uu uu . l)"' R "'-.'. ..':
Vi B,, B, cung chiéunén B,; =B, + B, =2,83.10°° +2,83.10™° =5,66.10°T . - h
B,,B, cing chidunén nén B, =B, + B, =2,83.10° +2,83.10°° =5,66.10°T .
B, LB, nén B =B +B, =2.(566.10°) =8.10°T.
Vay: Cam tng tir tong hop & O huéng dén AB , vudng goc v6i AB, c6 do 16n B =8.10°°T .
1.9. Hai day din thang dai vo han dit trong khong khi vuong goéc nhau i
A
(cach dién voi nhau) va nam trong cung mot mat phang. Cuong do dong
dién qua hai day 7/, =24,1, =104 , o M
S
g : >
0 X




a) Xac dinh cam ung tir gy ra boi hai dong dién tai trong mat phang ctia hai dong dién, c6 toa do (x, )
nhu hinh v&, véi x =5cm,y =4cm |
b) Xac dinh vi tri nhitng diém c6 vecto cam ng tir gy ra boi hai dong dién bang khong.
Bai giai

a) Cam Ung tir gay ra boi hai dong dién tai M :

- Cam wng tr do [, gdy ra tai M: Al B.
> BG) -
B =2.1072 221072 =107T B,
p 0,04 d M
- Cam tng tr do [/, gdy ra tai M: A E N
e
0 X
B, =2.1072 20107 1% —410°7
7 0,05

- Cam tng tir tong hop tai M : j-? =73U1 +73U2 .

Vi B, B, nguoc chidunén B =|B, - B,|= B =[1077- 4107 =3.107°T ,

B,>B, nén B cung chiéu véi %Uz .

Viy: Cam (g tir tai B ¢6do 16n B =3.10°T va cing chidu véi B, .
b) Nhimg diém co6 vec to cam tng tir gy ra bai 2 dong dién bang 0.

Taco: B=B +B, =0= B, =-B, .

Nhu vay, nhimg diém d6 thudc goc phan tu thir nhat va thir ba.

= B =B, = 2107 =107 22 f—':—l :%:: 1 =0,2r,
1 r » 5

~

r
Theo hinh v& caa dé bai: r, =y,r, =x= y =0,2x
Vay: Nhimng diém thudc duong thang ¥ =0,2x s& c6 B =0.

1.10. Day dan manh, thang dai c6 dong 7 =104 di qua dat vudng goc v6i dudng cam ung tir cia tir trudng

déu c6 B, =5.107T . Tim nhitng diém c6 cam tng tir tong hop bing khong.

Bai giai
Nhitng diém c6 cam tng tir tong hop bang khong thoa: B
u uu (]N] oy uy »
B =B +B,=0= B =-B,
= B, =B, & 2107 L =5.10°3
r I’.i./. - '\l

-7 et |

=7 272'10 _'510 =0,04m =4cm
5.10



Vay: Nhimng diém cé cam tng tir tong hop bang khong ndm trén duong thang A song song véi day dan, cach

day 4cm, A trong mit phang chira day va vudng goc véi B, .
1.11. Ba day dan thing song song dai v6 han cing nim trong mit phang, hai day lién tiép cach nhau doan
a =6cm , cudng 6 I, =1, =1, 1, =21 . Day I, nam ngoai /,,/, va dong 5 nguoc chiéu /,,1,. Tim vi tri M
¢ cam ung tir tong hop bang khong.

Bai giai
Cam Ung tir tong hop tai M : B :E +jBU2 +UBU3 =0.

uug Uy

e Truong hop 1: Néu M nam ngoai /; thi B,,B, cing v ‘|‘H: I, I, I.
. uu . LU uu LI Y~ W~ W 4+
chiéu; B; nguoc chiéu véi B, B, . { . © © ®
B iR
Ta co: ;
L
- Cam (ng tr do [, giy ra tai M: B
B, =2.10'7.i =2.10'7.£
r r
Cam tme tr do 1, eay ratai M : B, =2.107. L 71
i a ghrco S gayrata n r+0,06 r+0,06"
1 21
- 4m une tr do 1, ¢4 i M: B, =210 ——=2.10"".
Céam tng tirdo 15 gayratai M : B; 7+0.12 F+0.12°
. Uy oy . Y R _ _ -7 1
Vi B,,B, cung chiéunén B, =B +B, =2.10".1 ;+r+0,06 )
B, =B, = 2.10.1 1,1 —2.107
D N o7 r r+0,06 r+0,12
5% _0 thi
B0 006 2

= (r+0,03).(-+0,12) =r(++0,06)

= r(r+0,06)  r+0,12

e 77 - 740,097 +3,6.10° =0= r <0 khéng phu hop.

e Truong hop 2: Néu M nam ngoai /5 thi BB,

cung chiéu; 791 nguoc chidu voi E,E . B,_,
L
Ta co: HBZEI+§2+§3 zu3i+u§3 _tB.
- Cam ung tr do [, gdy ra tai M: ! ]" L B
@. s {®)------.: @1 M
B, =2.107 L =2107 1L
n r+0,12




I 1
- Am 1 ) I, o3 i M- B, =2107.2=210"———
Camung tirdo £, gayratai M : b, 7, 40,06

) g 21
. Camtngtirdo I, gayratai M: By =2.107.==2.10".—~

£ r

ug o uy

Vi B,,B, cung chiéunén B,, =B, +B, =2.10"".1

1 1
+
r+0,12 r+0,06]'

—21072L

r

1 1
+

Pé B =0 thi B, =B. = 2.107".]
© B =0 thi B, =5 74012 7+0.06

2r+0,18 ) R , .
< : =2 o 240,187 =2 +0,187+7,2.107 . y5 nohia
(- +0,12)(» +0,06) : rer d : vO nghiém.

uu o Uy oy

Truong hop 3: Néu M nam giita 1,,/; thi B,B,,B, cung chiéu nén khong thé co truong hop

[W]N] uu uu

B +B,+B, =0.

ug ud uu U uu

Truong hop 4: Néu M nam giita 7,7, thi B,, B, cung chiéu; B, nguogc chiéu voi B,, B, .

u uu uu uu (W]} uu

Tacé: B=B +B,+B, =B, +B,.

- Cam ung tr do [, giy ra tai M :

B =210" =2107 L

g r (®

- Cam dng tr do I, giy ra tai M:

32:2.10'7.1—2:2.10'7. ! _ B
7 0,06- r + 2

I 21
- Am 1 ) I, o3 i M B, =2107.2=2.10".
Camung tirdo /; gayratai M : D " 0.12-r°

ud o uu . } 1
Vi B,,B, cing chidunén B, =B, +B, =2.10".1| —+

1
r 0,12-r

B, =B, 2.10.1

LI ]—210'7 !
: 0,06-

r 0,12-r

, u c:,:l+ 2 = L = 0’12-"4—2}‘_ 1
Pé B =0 thi ro0,12-7 0,06-r r(0,12- r)  0,06- r

< (0,12+7)(0,06- ) =r(0,12- ¥)e= 7.2.107° - 0,061 - r* =0,12¢- r*
< 0,187 =7,2.107 = r =0,04m =4cm




Vay: Diém M trén dudng thang song song véi 3 day, trong khoang day 1 va 2, cach day giita 2cm
(cach day 1 1a 4cm).

1.12.Ba dong dién thiang song song nhuy hinh V& X

1 5
I =1, =11, 2590102 =0,0, =a, dong I, nguoc chiéu véi 15,1,

Tim trén truc O,x vudng goc v6i mit phang chira ba ddy nhiing
diém c6 B =0.

Bai giai
Goi M la diém tréen O, x ¢6 cam ung tr tong hop biang khong, ta co:

uu uu uu [N]NN] uu

B=B +B,+B =B, +B, =0= B, =-8, (.

1 ; 1
Cam tmg tr do /, gayratai M : B, =2.10 7.71 =2.10 7.W (véi x =O,M ).
1
1 P
Cammg tirdo I, gayratai M: B, =2.107.2=2.10".—
7 2x
- [ _ 2] (NN N} Uy uu
Cam tng tirdo /5 gayratai M : B; =2.10 7-73 =2.10 7-0 1., Voi B; =B, +B; 2)
3 9

Chiéu (2) 1én phuong B,; ta duoc: B, =B, cosa +B;cosa =2B,cosa .

5t khac: COSa MO, _ _x - B.=2B.—>
e N
1 1
B, =B, 22107 ——— —— =2.10".—
\/a‘ +x° \/a‘ +x° 2x

véi 5 . \/5
~ al = o4y’ =a’+x > x:a—r» o.M ==+
a +x-  2x 3 -

a3

a3

Vay: Nhimng diém trén truc O,x vudng gdc voi mit phang chira ba day véi o,M = iT s¢ B=0.

1.13. Mot day dan rat dai duoc gap lai ¢ gifta thanh goc vudéng nhu
hinh. Trong day dan c6 dong dién I =204 di qua. Xéc dinh vecto cam
ung tur 73 do day gay ra tai A cach O doan a =2cm, trén duong kéo \L

dai cia mét canh day nhuv hinhve. _(_I ____________

Bai giai



! (cosO, +cos0,).

Cam Ung tir gy ra boi dong dién chay trong doan day dan thang: B =

47R
Tur truong tai A chi cho 1 canh goc vudng gay ra, con tir truong do
doan diy dan thang gay nén tai mot diém trén truc cua ddy 1a bang :
khong. | :
Theo quy tic niam tay phai, hudng ra trude, vudng goc véi mat l
phang nhu hinh v&.

...... DR

Ta c6: 8 =0, 8, :%=> B =10'7.2—O2 c0s0+cos% =10"T, O {ﬂf\

Vay: Vecto cam tng tir ;3 do day gayratai 4 c6dd16n B =107*T, hudng tir phia sau ra phia trudc.
1.14. M6t hinh 1ap phuong lam bang diy dan dong chat, tiét dién déu, hai dinh d6i dién cua hinh hop duoc

nbi voi mot ngudn dién ¢ xa bang hai day dan dai co phuong qua tdm hinh 1ap phuong. Tinh cam ung tir &

tam hinh 14p phuong.
Bai giai
B C
A f—— D
2 a1 §
2 ;H. 'F .
R P
E o H

Dé don gian, ta c6 thé xem trong mot canh khong co dong dién s& twong duwong nhu c6 2 dong dién co cudng
do nguoc chiéu di qua canh do.
Ttr hinh v&, ta thiy s& c6 3 mit ctia hinh 1ap phuong c6 dong dién cudong dd I chay qua. Do d6 tir trudng do

3 mit gdy ra & tAm O 1a: B =B, + B, + B, (B,,B,,B, lan luot la cac vecto cam tng tir gy ra tai O bai cac

mat AEFB, FEHG, ADHE').

uuu [N]NN] [N]N]N] uuu

Xét B =B, +B,.+B.,+B,. .
- Tutruong do AB canh gdyra o O:

_ Jl’l[)jr ( —
=0 (cosa, +cosa,)= B, =
P AzOM : ’ |

Véi:

u,f
—~__2cosa (o =a, =a).




OM =JOH? + HM* “T L _a

=B,,.cos § =B, cos(90° - MOH)
. Xét B,, theo Oy thi:
v o B,, =B, sinMOH =4I 22wl
‘ 27a\3 2 2Jm\/§

B

ABy

ABy

. 2u,d
- Do tinh d6i xtmg nén B, =4B,,, = ﬁ° .
Jra

2u,l 2u,l
- Tu’o’ng tur: Bz :B3 ——\/iior B ‘\’Blz +B22 +B32 :Bl\/g = s '
a

Jaa

2u,1

wa -

Vay: Cam tng tir ¢ tam hinh 1ap phuong 1a B, =

1.15. Ngudi ta mic vao hai diém bat ki cuia mot vong day dan hai day
dan thang dai hudng theo phuong ban kinh cta vong day. Hai dau ciia J—
hai day din thing dugc ndi vao ngudn dién ¢ xa. Tinh cam tng tir & tAm T
vong day. o
Bai giai '
Vi O nam trén truc cta 2 diy dan thing AM va BN nén tir truong do ching giy ra tai O déu bang khong.
Tur trudng do 2 phan AEB va AFB cua vong dy tron giy ra tai O
co:
Phuong: vudng goc voi vong day.

uu

B do AEB gay ra hudng tir sau ra trudc mit phang hinh v&, con B,

do AFB giy ra hudng tir trude ra sau mit phang hinh vé.

T truong téng hop tai O: B =B +B,> B=[B-B)| v

A 107

—2.7T 10 7 :—2.1111 .
r 2xr r
1 =Y U _UsS 107 U,S , _1070,S
Ma R l pl, nén B =—; 1l =— .

! - r ol r 0

U |-



Tuong tu: B, =

107U ,S
r”op

B,.

Vay: B=B,- B =0.

1.16. Xac dinh cam ung tir tai tim O do dong dién c6 cudng d6 I =104 chay trong cac doan diy dan sau tao

ra:

a)

Poan diy din ABCD gom hai doan day thang, dai 4B va CD va doan didy BC ubn thanh cung tron
ban kinh » =10cm (hinh a).
Poan day dan ABC dugc udn nhu hinh b, biét a =2cm .

Poan day din ABC duoc ubn nhu hinh ¢, biét 04 =0B =R =10cm, HOB =60°.

A |
i %
C : B
SR
Hinh b 0 Hinh ¢
Bai giai

Véi doan day dugc udn nhu hinh a:
Uy oy (] N)

Goi B,,B,,B; 1a cam tng tir do dong dién chay trong cac doan diy 4B,BC va CD giy ra tai O.

Theo cong thirc cia cam tng tir trong dong dién thing va theo cong A

. ) 1
thirc cua dinh luat Bi-6 — Xa-va, ta c6: B, ZfL va hudng tir trong
r

ra ngoai.

AuOI \ r \ \ e
B, :—8 va hudng tir trong ra ngoai.
7

AMOI \ 7 \ e
B, =—— va hudng tir trong ra ngoai.
4xr

uu uu uu

Cam {mg tir tong hop tai O: B =B, +B, +B, .

Vi B,B,,B, cung chiéu (déu huéng tur trong ra ngoai) nén:
B=B +B,+B, =il L &l 1] :A“of[l l]
dor 4 2r 4mar 2ri{x 4

-7
p=22 1010 _;1O[l+1] =3,57.10°°T
2107 |7 4



b)

Vay: Cam g tir tai tim O cua doan ddy & hinh a ¢6 do 16n B =3,57.10°T va c6 hudng tir trong ra
ngoai.

Vi doan day duoc udn nhu hinh b:

Goi B,,B, 1a cam tng tir do dong dién chay trong cac doan diy thing 4B va doan cung tron BCA

gayratai O.

Theo cong thic cua dinh ludt Bi-0 — Xa-va, ta co:
w1 3 uld 3ul 5
B =—"—;B, == =—""" v3 déu hudng tr trong ra |
'oxa’ T T4 2a g vH OO MO 8
ngoai.

uu uu

Cam {mg tlr tong hop tai O: B =B, + B, .

ug o uy

Vi B,,B, cung chiéu (déu hudng tir trong ra ngoai) nén: Hinh b
B =B +B, = 4l + Sl _ ! l+é
2ra  8a 2a \wr 4
-7
p=3710.10 ;10 [l+3 =3,35.10*T
2.2.10 T

Viay: Cam tng tir tai tam O cua doan day ¢ hinh b c6 46 16n B =3,35.10*T vaco hudng tir trong ra
ngoai.

Véi doan day duoc udn nhu hinh c:

[ Sy NN W} A
Goi B|,B,,B; la cam Ung tr do dong dién chay trong cac doan day !
AB,BC va CA gay ratai O. Theo cong thitc cua dinh luat Bi-6 — Xa- {\
va, ta ¢0: C. B
B _1 AUOI _31u0[ ‘h 7 t‘ N t ’:H:""-' R

=—.——= uong tr ngoai rong. LT
'SR 1R VA g tir ngoai vao trong 0 b«

B, :‘u—o.@ va hudng tur trong ra ngoai.

47 R

B, =0 (vi khoang cach tir AC dén O bang 0).
Cam ung tir tong hop tai O: B =B, +B, + B, .

uug o uu

Vi B, B, ngugc chiéu va B, > B, nén:

B=B,- B, _ty N3 3l _plf V3L
a7 R 12R R |47 12
-7
p =410 10 31 =6.9.10°T
107 |47 12




Vay: Cam Ung tir tai tim O ctia doan day & hinh ¢ ¢6 d6 16n B =6,9.10°°T va c6 huéng tir trong ra
ngoai.

1.17. Day dan dai vo han c6 mot doan udn hinh nia duong tron ban kinh R

nhu hinh vé.

. u 2 ~ 9 92 Y Y
Xéc dinh B ¢ tdm O cua nura duong tron.

Bai giai
(]} oy uy

Tir trudng tong hop tai O: B =B, + B, + B, .

ug o Uy gy

Vi B,,B,,B, cung chiéu nén 73 vudng goc voi mit phang day, huéng ra I

sau mit phang nhu hinh v&.

Cam {mg tir do nira day dan dai vo han giy ra: B Zf—o.—zsin a.
T

r
: I
Vi Al.sina =r= B, =B, :‘M_O__.
41 R
1 L LTl
Cam tng tir do nira vong tron gay ra: B, =— 27.107.— =7.107. = =£0°
2 R R 4R

Cam tmg tir tbng hop & O: B =B, + B, + B,

$B=2ﬂ.£+ﬂz% [L+L
4 R 4R 27R 4R
A 2 4 \ u A 2 \ \ 14 r AY I4 r A r 1 1
Vay: Cam img tir B ¢ thm O cua ntra dudng tron c6 hudng tir trude ra sau, ¢6 do 16n B =1 2R + R

1.18. Tim vecto cam ung tr & mot diém trén truc cta mot dong dién tron, cach tam dong dién doan X.
Cuong d6 dong dién la 7, bankinh1a R .
Bai giai

Ta chia dong dién ra cac phan tir /4] .

X x dB
Moi phan tir nay gay ra tai M tu trudong ma vecto cam :
U, Idlsin O
tmg tir dB c6 gid tri: dB =—-.——— .- - dB,,
47 r ===

Vi d] va y vudng goc nhau nén sin® =1.

ij ¢6 phuong vudng goc voi mit phang chira d/ va df_: dB,

ttrc 1a nam trong mat phang chira OM va -, ¢6 chiéu x4c dinh bang quy tic vin nut chai.



Xét 2 phan tir dong dién Idl, va Idl, c6 cing d6 16n dat d6i xing nhau qua tim O, ta thy vec to cam Ung
tir do chiing gy ratai M 13 dB, va dB, nam trén cing mot mit phang ddi ximg voi nhau qua truc OM | ¢6
, g uu

gia tri nhu nhau, do d6 vecto cam tng tir tong hop (a B +d Bz) c6 phuong OM .

Li luan tuong tu bang cach xét timg cdp phan tir dong dién ddi xtmg voi nhau qua tAm O, ta thiy vecto cam
g tlr toan phan do dong dién tron gy ra tai M 1a vecto c6 phuong tring voi truc OM . Nhu vy cam Ung
tur jg cuia ca dong dién bang tong cac thanh phan 4B theo phuong OM .

_ Uyl dicosp

2

dB, =dB cos

B = (g =HolcosB _
=B J.

Vil 4 r 4z’
(vo1 L =27R : chu vi dong dién tron).
R R u,127R* u, IR*
1 COSf =— =———== B = L0 = 20
Vo ro R +x? ar(R+x)" 2(R*+x°

Viy: vec to cam ung tir & diém M trén tryc ciia mot dong dién tron cd phuong vudng géc véi mit phang

3/2

u,IR?
B = ° 3/2 .

vong day, c6 huong ra xa vong day va c6 do 1on ) (R2 g )

2. LUCTU

1.19. Poan day dan / c¢6 dong dién I di qua dit trong tir truong déu UB nhu cac hinh vé€ sau:

=5 [ 7 /=

Poan day dan va cac vec to dugc v€ nam trong mat phang hinh vé.

a) B =0,02T,1 =24,1 =5cm, =30°. Tim F .
b) B =0,037,! =10cm, FF =0,06N, =45° Tim I, phuong, chiéu cua ;7‘
¢) B thing dung, I =54,1 =10cm, F =0,0IN . Tim .
d) B #0,1=34,1=15cm, F =0.Tim B.
Bai giai

a) Luc tr tic dung 1én doan diay dién  thang:

F =Bllsina =0,02.2.0,05.sin30° =107 N 1




b)

d)

Theo quy tic ban tay trai, ;7 hudng tir trén xudng.
Ta co: F =Bllsina .

F 0,06

= [ = =
Blsina  0,03.0,1.sin 45°

=28,34

Theo quy tic ban tay tréi, j’? hudng 1én trén.

F 0,01

- FF=Bllsinaa=> B = =
Ta co: lisina 5.0,1

Theo quy tic ban tay tréi, 39 huéng 1én trén.
Ta co: F =Bllsina .
Véi F =0,B #0= sina =0=> a =0°.

Vay: uB hudng doc theo day, do 16n bat ki.

=0,02T",

1.20. M6t day dan c6 dong dién chay qua dit trong mot tir truong déu nhu hinh. Trong hinh (1), (2) day dan

vudng goc véi miat phang hinh v&. Trong hinh (3) diy din song song v4i mit phang hinh vé&. Trong hinh (4),

(5) tur truong UB vudng gdc miat phang hinh v&. Trong timg truong hop, hiy xac dinh huéng cua lyc tir tac

dung 1én day dan.

Bo ., . .
. |
(4)

Bai giai

+ + |+ +

+ + [+ @



(1) (2) (3)
B § B

O + 4+ + ©

« + |+ ]+ +

. + 4+ + -+

T . . + 4+ + +

(4) (5
Vay: (1): huong Ién; (2): huéng qua phai.
(3): hudng tur trudce ra sau; (4): hudng qua phai; (5): hudng én.
1.21. Mot day dan thang MN chiéu dai /, khdi lugng ctia mot don vi dai S N
cia day 1a D =0,04kg/m . Day dugc treo bang hai day dan nhe thing
dung va dat trong tir truong déu co B vudng goc voi mit phiang chia $ -
B

MN va day treo, B =0,04T . Cho dong dién I qua day.

a) Dinh chiéu va dd 16n cua [ dé€ lyc cang cua cac day treo bang

b) Cho MN =25cm,I =164 c6 chiéu tr N dén M . Tinh lyc cing

cua day.
Bai giai
a) Chiéu va d6 16n cua I :
Pé luc cing cua diy treo bang khong thi trong luc va luc tir tac
dung 1én diy dan thang MN phai bang nhau va luc tir phai hudng
1én trén. Theo quy tic ban tay trai thi cuong do dong dién phai co

chiéutr M @én N :

P+F =0=> F =P < Bllsina =mg

o BIl =Dlg = | _Dg _0,04.10
B 0,04

M N

=104

Vay: Dong dién / phai ¢6 chiéu tr M d&&n N va c6 d6 1on
1 =104.



b) Luc cing ctia moi day:
Luyc tr tac dung lén MN - F =Bllsina =0,04.16.0,25 =0,16 N
Khi MN nam can b'fmg thi ;3 + ;7 + 2;“ =0.
Chiéu (1) 1én phuong cta ;’ P+ F-2T =0.

_F+P _0,16+Dlg _0,16+0,04.0,25.10
2 2 2

=T

=0,13N .

Vay: Luc cing ctia mdi day 1a 7 =0,13N
1.22. Thiét 1ap thi nghiém nhu hinh v&, khung day gdm 100 vong, canh
a =5cm . Cho dong dién I =54 chay qua khung day, ¢ dia can bén kia 1% ‘

dit qua can dé can thing bang. Sau d6 ngudi ta quay nam cham 180°

-

]

dé d6i chiéu tir truong thi phai thém vao dia can bén kia 200g thi can S

-+

m&i trd lai thing bang. Tinh cam Gng tir cia nam cham.
Bai giai
Céc lyc tu tac dung vao khung day:
- Trong luc jD cua khung day.
- Luc tur ;7 tac dung vao canh dudi ciia khung.
Luc dau, luc F huéng 1én nén diéu kién can bang cta thanh la: m,g =P- B.nl.a .
Khi quay nam cham 180°, luc tur F huéng xubéng duéi nén diéu kién cén biang cioa thanh la:

(m1 +O,2)g =P+Bnla (2).

0.2g __ 0210 _/ 00
2nla  2.100.5.0,05

Lay (2) - (1) ta duoc: 0,2g =2Bnla= B =

Vay: Cam g tir cia nam cham 1a 0,047,
1.23. M6t day dan 14 nira duong tron ban kinh 10cm c6 dong 7 =54 di qua. Day dit trong mat phang vuong
géc v6i B clia mdt tir truong déu, B =0,17 . Tim lyc tir F tac dung 1én day.

Bai giai

Chia ntra vong tron 4B thanh hinh bac thang nhu hinh vé.

Téng luc tac dung 1én cc canh song song véi AB: F =) IBAl =BIl (co A
phuong vudéng goc voi 4AB).

Céc lyc tur tac dung Ién cac canh vudng géc véi AB tung cap mot triét tiéu nhau U
nén lyc tr tic dung 1én ddy dan cong AB va ddy dan thing 4B déu la:

F =BIl =B.I2R =0,1.5.0,2 =0,IN . B




1.24. Mot day dan c6 dong dién chay qua ndm trong mit phang vudng goc vdi vec to cam tng tir ctia mot tir
truong déu.
Chtrng minh rang lyc tac dung 1én mot doan day nim giira hai diém cb dinh khong phu thudc vao hinh dang
cua doan day do.

Bai giai
Chia diy dan cong 4B thanh bac thang nhu hinh v&.
Téng lyc tic dung 1én cdc canh song song v6i AB: F =Y IBAl =BIl (c6
phuong vudéng goc voi 4AB).
Céc lyc tac dung 1én cac canh vuong géc voi 4B tirng cdp mat triét ti€u nhau
nén lyc tir tac dung 1én ddy dan cong AB va day dan thang AB 1a BIl.

Vay: Luc tac dung Ién mot doan day nam gitra 2 diém cb dinh khong phu thude

vao hinh dang ctua doan day do.

1.25. Poan diy din AB c6 chiéu dai / =20cm , khéi lugng m =10g duoc treo
nam ngang trong mot tir truong déu co vec to cam tng tir thang dung. Hai day treo thang ding, manh va nhe,
chiéu dai mdi day / =40cm .

Cho dong dién 7 =24 qua diy 4B . AB bi day léch sang mot bén va ¢ vi tri can bang khi day treo 1éch goc
a =30°.

Tinh d6 16n cdm Gng tr B va van tdc AB & vi tri can b'flng. B6 qua moi ma sat va lyc can ciia moi truong.

Bai giai

5

Cac luc tac dung lén doan day 4B : P, F', hai luc canh day ;* .
Poan ddy 4B cén bang nén uP + ;7 + 2uT =0.
Xét mit cit ngang cua doan day, ta co:

BIl mgtana _0,01.10.tan 30’
tanqg =— =——= B = =
mg 1 2.0,2

=0,14T .

Theo dinh luat bao toan co ning, voi gde thé nang & A ta co:



2
my

W,=w, < EN =mgl(1- cosa)

= v Z,/Zgl(l- cos x) 2\/2.10.0,4(1- COSSOO) ~1,1(m/s)

Vay: D6 16n cam tng tir B =0,147";

Van tdc AB & vi tri can bang 1a v =1,1(m /s) .

1.26. Mot khung day kim loai hinh tron c6 thé quay quanh truc nim ngang OO'. Pit khung day trong tir

truong déu véi vecto cam ung tir uB huéng thang dimg tir dudi 1én. Cudng do dong dién trong khung 1a.

Khdi lugng mot don vi chiéu dai ciia khung 1a 7 .

a)

b)

Xac dinh goc 1éch ctia miat phing khung so voi phuong |

thang dung khi khung can bang. > L )
bat thém mot thanh kim loai trung véi duong kinh Y O
ngang cuia khung (thanh kim loai song song voi truc
00") va tiép xtic voi hai ddu 4,B cua khung. Thanh
kim loai nay cling co khdi luong mot don vi chiéu dai
1. Dong dién trong chay qua truc OO' van la I . Xac
dinh géc I¢ch cua khung lac nay.
Bai giai

Goc léch cia mat phang khung so v6i phuong thing dimg khi khung can bang.

Khung day din c6 dong dién / dit trong tir truong déu B chiu tic dung béi momen ngau luc tir:
M, =p, Bsingd (1),

u r N 7
(p,, =IS : momen tir; € :(B ) n), n 1a phap tuyén cta vong day, chi€u ciia » hudng vao Nam ra Bac
cua vong day; @ gobc léch cua vong day).
Tu (1) suy ra: M, =p,Bsind =BIScosa .
Momen cua trong luc: M, =PRsina (R 1a ban kinh khung day hinh tron).
Pé vong day can bang thi: M, =M,

[ R*

& PRsina =BIScosa = tana = véi P =mg =27nRpg .

1B
= tan ¢ =——; a =arctan

2pg

2pg]’



b)

Vay: Goc léch cia miat phang khung so v6i phuong thiang dung khi khung cin bang la

o =arctan

2pg

Goc 1éch cua khung day khi dat thém thanh kim loai 4B :

Trong luong cua hé: P=F +P,. I

> -
Véi: B, =27Rpg : trong lugng vong diay; B, =2Rpg : trong O 0O
lugng cua thanh. T " .
= P =2Rpg (7 +1). o
.
I
|

Momen cua trong lugng:
M, =PRsina =2R,pg (7 +1)sina |,

Momen cta ngau lyc tu: M, =M, +M,, (2).

Coi hé di cho twong dwong voi hai vong ddy chdng 1én nhau, véi:

+ M, 1a momen ngau lyc tir cta nira vong diy c6 cudng

2 O

CoSsx .

TR " O’

do 1,: M, :Bllésinﬁ =BI,
2
A
13

+ M,, 1a momen ngau lyc tlr ctia ca vong diy c6 cuong
do6 I,: M,, =BI,sinf® =BLwR’ cosc .

Ta co: [|R =1,R, ().

Véi R, =r2?R la dién tr¢ thanh; R, ZV% la dién tr& cua nira vong day (7,5 lan luot 1a dién tro
suat va tiét dién cua day).

I,
Thay vao (3), ta dugc: — :3 4).

12
JT
Mit khac: I =1, +1, = 5+1 5, (5.
27 al
T () va (5): [, =———3 1, =——.
x(@va>):f a+2 " g+2

_IBJZR2 cosa(r+4)
207 +2)

1
Thay vao (2), ta duwgc: M, =BaR, cosa| I, +51 =




IBAR’ +4
M, =M, = 2R pg(z+1)sina = 7R cosa(z+4)

’ 2(7+2)
Vi
= e = 7(z+4)IB - o —arctan x(x+4)IB
A+ +2)pg’ 4(z+1)(r+2) pg
Vay: Goc léch ctia khung day khi dit thém thanh kim loai 4B 13 t 7z DI
: tt t o =arctan .
ay: Goc lech cua khung day khi dat thém thanh kim loai a 4(Jr+1)(fz+2)pg

1.27. M6t thanh dan dién duoc treo nim ngang trén hai day dan nhe thang dting. Thanh dit trong mot tir
truong déu, vec to cam ung tir thang dimg hudng xudng va c6 do 1on B =I1T .

Thanh c6 chiéu dai / =0,2m | khbi lugng m =10g , ddy dan c6 chiéu dai /, =0,1m . Mic vao cac diém giit
cac day dan mot tu C =100uF duoc tich dién toi hidu dién thé U =100V . Cho tu phong dién. Coi rang qua
trinh phong dién xdy ra trong thoi gian rat ngan, thanh chwa kip roi vi tri cAn bang ma chi nhan duoc theo
phuong ngang mét dong luong ;7 nao dé. Tinh van tdc thanh khi roi vi tri can bang va goc 1éch cuc dai caa
day khoi vi tri cAn bang.

Bai giai

Luc tir tic dung 1én doan day cung cap cho ddy mot gia toc @, véi:

F =BIl =ma < Bﬂl =m&@ Bql =mv
At t
-6
o _Bgl _BCUI _1.100.10".100.0,2 =0.2(m/s)
m m 0.01

Theo dinh luat bao toan co ning, voi gde thé nang & A ta co:

2
my

W, =w, < =mgl(1- cosc,)

2 2
> cosq, =1- — =1~ 0,2 =0,98= «, =12°
2¢l  2.10.0,1

Vay: Van tdc ctia thanh khi roi vi tri can bang 1a 0,2(m/s) va géc 1éch cuc dai ctia day khéi vi tri can bing

la 12°.



1.28. Trong hinh v&, AB 1a mot thanh kim loai chiéu dai / =10cm cé >
dong dién I =54 di qua; 4B nam trong tir trudng déu B =0,03T A —L__}
duong strc nhu hinh v&. Hay cho biét phwong hudng va do 16n cia luc J’ I > i
tir ddt 1én 4B sé& bién thién nhu thé nao khi thanh quay di 180° tir vi tri d
ban dau theo hai cach:

a) AB quay trong mit phang ctia hinh v&. Y — B >

b) AB quay trong mit phang vudng goc véi hinh vé.
Bai giai
Luec tir tdic dung 1én thanh khi thanh chwa quay: £ =Bll.sina =0,03.5.0,1.1=0,015N .
a) Khi 4B quay trong mit phang cta hinh v&.
Khi thanh chua quay luc tir hudng 1én trén theo phuong vudng goc véi hinh vE, do 16n 0,015N
Khi thanh quay tir 0 dén 90° trong mat phang hinh v&, d6 16n cta luc tir giam tir 0,015 xudng 0 (khi
thanh quay duoc 90°).
Khi thanh quay tir 90° dén 180°, d6 16n cua luc tir ting tir 0 dén 0,015, khi quay dugc 180° luc tir
huéng xudng dudi theo phuong vudng goc vé6i hinh v&, ¢6 do 16n 1a 0,015N
b) Khi AB quay trong mit phang vudng goc véi hinh vé.
Khi AB quay trong mit phing vudng goc v6i hinh v&, do 1n luc tir khong ddi 0,015N | hudng 1én
trén vudng goc voi hinh v&, sau d6 doi thanh hudng xudng dudi.
1.29. Mdt vong kim loai co khdi lugng m | tich dién @ phan bd déu, lan khong truot trén mQt mat phéng
nam ngang cach dién va khong ma sat. Dat hé thong trén vao mot ving tir truong déu, cd vecto cam ung tir
j? vudng goc véi mit phang cua vong kim loai thi lyc nén ciia vong 1én mit phang ndm ngang giam di mot
ntra. Xac dinh vén tdc cua vong kim loai.
Bai giai
Xét mot doan nho 44" ¢6 d dai A/ trén vanh thi:

. Al

- Khoi luvong doan AA4' la: Am :m_. A
27R

O.Al

- Dién tich doan 44' 1a: AQ = .
2R

Khi chua dit hé thong vao tir truong: N =P (N 1a lyc nén cta vong day).
A A . P . .
Khi dat hé thong vao tir truong thi: N 25 docédluctu F .

. F =AO.B :Am.g - O.Al B :l m.Al L, =8

27R 2 27R 20B"



A NTAL LA ) \ . Sy v =
Vay: Van toc cuia vong kim loai la 208"

dung c6 khoang cach a@ =Scm nhu hinh. Day thtr nhit va thir ba dugc

a a
1.30. Ba day dan thang, dai dit song song cung mot mit phang thang l{ >|€ >
| I W
giit ¢b dinh, c6 dong I, =21; =44 di qua nhu hinh v&. DAy tht hai tu !

]
b

do, c6 dong I, =54 di qua. Tim chiéu di chuyén ctia ddy hai va luc tac
dung 1én 1 mét day hai khi bét dau chuyén dong néu /, cé chiéu:

a) Di lén.

b) Di xudng.

Bai giai
Luc tir tdc dung 1én mot mét day thur hai: F: F, -
4. e
Do /1, gayra: F}, =2.10'7.i =2.10'7.—5 =8.10°N . E
a 0,05 Wi, . Lo A
M-
IV .
Do 1, gay ra: F, =2.107.22 :2.10-7.02—55 :4.10-5N_
a b

uu [N]N[H]

Luyec tir tong hop tac dung 1én mot mét day tha hai: F, =F, + F,, .

a) Khi 7, dilén:

Vi F,,F, nguoc chiéu nén: Fia Fi»
—e—y—>
F, =|F, - Fy| :’8-10-5 - 4107 =4.10°N va F, ciung chidu véi F,
W1, Vi, Wi

F,, nén day thir hai s& di chuyén sang phai.

b) Khi 7, di xudng:

uu uug

Vi F,,F,, ngugc chidu nén: F, =|F, - F,)| =\8.10'5 -4.107°|=4.10°N va F, cung chiéu v6i F,

nén day thir hai s& di chuyén sang trai.
1.31. Bén day dan théng dai v6 han, nam doc theo bdn canh ciia mot lang tru dung, trong khong khi, cé tiét
dién thang 1a hinh vudng canh a@ =2cm . Bon day din cing c6 dong dién 7 =24 chay qua, hai dong theo mot
chiéu va hai dong theo chiéu nguoc lai. Hoi phai bd tri cac dong dién thé nao dé luc dién tir dit 1én mdi mét
day 12 nho nhat, tinh lyc nho nhét néu trén?

Bai giai



Luc tir tac dung 1én mot mét day thuo nhat:

2
Do 1, gayra: F,, —2107 00—y 197 L
a a

Ll =2.10"". r

a2 av2’

Do I; gayra: Fy, =2.107".

2
Do I, gay ra: F,, =210 5k = 107 L
a a

[N]NN] uu

Luec tir tong hop tac dung 1én mot mét day tha nhat: F, =F, + F, + F,, .

DPé F, nho nhét thi hop luc cta hai lyc phai ngugc chiéu véi luc thir ba nén 75,7, va I,,1; nguoc chidu nhau

0 od o 2
= Fy+F, =F'= F'=F,2 =2.10".1 */5.

a

uu U I?

. 1
i F\F, hidunén F, =|F*- F,|=2.107.—N2 - —|.
Vi F', F,, ngugc chiéunén £ | 31| P \/§|

2
= F=210"-22- L =28010°N.

10,02 J2
Vay: Dé luc tir nho nhét thi bdn dong dién phai xen k& nhau, F,;, =2,82.10°N |
1.32. Ba dinh tam giac déu 4BC dit ba day dan thang dai vudng goc véi ABC, c6 cac dong 1 =54 cing
chiéu di qua. Hoi can dat mot dong dién thang dai c6 d6 16n va hudng thé nao, & ddu dé hé bén dong dién &
trang thai can bang?

Bai gidi
Vi vai tro cua 1,,1,,1; nhu nhau nén dé hé 4 dong dién &
trang thai cAn bang, ta chi can xét sy can bang cta 1; va I,
Luc tir do 7,7, tac dung 1én mot mét chiéu dai dong I, :
2

F =F, —2107 1 =5 107 L2
a a




00 ool
vi (F,,F,,)=60" = F' Ly Fif3

:Es\/g'

Pé dong 1, nam can bang thi:

S]] g [N]N N} uu [N]NTH]

F.+F.+E.=0=> F'+F, =0
13DDD 23 |:|[|43 43
= Fjy=-F'

= I, phai ngugc chiéu véi yva F; =F",

2
= 210755 = 1071 B LI .
R a R a
Pé 1, nam can bang thi /, phai dat ¢ tim tam giac: R :%.a;/g :a\3/§ (2).
3
o IWBEE
Thay (2) vao (1): I = ] =54"

a

Vay: Dé hé 4 dong dién ¢ trang thai can bang, ta phai dat dong 7, =54 qua tim tam giac, song song nguoc
chiéu voi dong dién & cac dinh.

1.33. Khung day hinh chit nhat kich thuéc 4B =a =10cm, BC =b =5cm gébm N =20 vong ndi tiép c6 thé
quay quanh canh AB thing dting. Khung c6 dong I =14 di qua mdi vong day va dit trong tir truong déu co

u D U
B nam ngang, (B, n) =30, B =0,5T . Tinh momen lyc tir dat 1én khung.

ri &
"
B . !“ ¢
/ 7 /
A D
Bai giai

M =NIBSsin o
Ta co: . 0 -2
= M =20.1.0,5.0,1.0,05.sin30" =2,5.10"* (N.m)
Vay: Momen luc tir dt 1én khung 1a: M =2,5.10"* (N.m).
1.34. Mot dién ké tir dién, khung day c6 dién tich S =a.b =(40.30)mm’, trén c¢6 quin N =100 vong day

dong duong kinh d =0,1mm . Khung duogc treo nhd mot soi ddy ma khi day bi xoan mot goc « =1 thi xuat

[N A < -7 - <\ \ 5 A A ~ 5 A
hién mot momen xoan M . =10"" Nm . Khung dugc dat trong tlr truong cia mot nam cham vinh ctru dugc bo



tri sao cho 73 ludn vudng goc voi truc quay cua khung va phéap tuyén ciia khung B =0,17 . Cho dong dién
1 =0,1mA chay qua khung. Tinh goc quay ctia khung va cong suit tiéu thy ciia dién ké. Biét dién tro sudt cia
dong 1a p =1,7.10(Q.m).

Bai giai
Khi c6 mdt dong dién chay qua khung, lyc tir tic dung lén khung tao ra mdt momen quay M c6 do lon:
M =INBSsin # =BF, sin 8 (véi f 1a goc giita phap tuyén ctia khung va vec to cam tmg tir; F, 1a momen
tr cua khung).

Vi cam tmg tir vudng goc véi phap tuyén cia khung nén £ =90° = sin g =1.

ox

20

Khi khung quay mot géc @, day treo tac dung lén khung mot momen xoan: M, = a,

Khung didy & vi tri cidn bang khi momen Iluc tr bing momen xoin cua diy treo:
M
M =M < INBS =—=.«a
\ 2

__INBSa, _0,1.10°.0,1.100.40.30.10°°.1°
M 10”7

ox

=> a :120

, . /
Cong suit tiéu thu cua dién ké: P =RI’ = ,OEI 2.

Chiéu dai cta day: / =C.N =(40+30).2.100 =14000mm =14m (véi C 1a chu vi ciia khung).

2

[\ M a
:P:pi av.i
S| a, NBS
-7 2
= =710t [0 2 —| =3.107w
(0,1.10°) | 1 '100.0,1.40.30.10
Ef

Vay: Goc quay ¢ cua khung 1a 12° va cong sudt tiéu thu cta dién ké 1a 3.107w .

1.35. Khung day hinh tam gidc 4BC dién tich S c6 dong I di qua. Khung dit trong mot tir truong déu uB ,
uB song song voi mot canh khung day.

Tim momen M cua lyc tir tdc dung 1én khung.

Bai giai



Taco: M =INBSsina (@ 1a goc hop béi B va n).

N =1,a =90°
Vb1
= sina =1= M =IBS

Vay: momen cua luc tir tac dung 1én khung la M =IBS .
1.36. Mot day dan thang dit nim ngang song song Vi B cua Tréi Dat, B, =2,5.10°T . Dudi day la mot kim
nam cham nho dit song song v6i diy cach didy R =2cm . Kim c6 thé quay quanh truc thang déng. Tim goc

2,5
quay cta kim khi cho dong dién / =1,44 = N A4 qua day.

Bai giai

\

Ta co:

Tur truong cua dong dién tai vi tri dat nam cham hudng tir ngoai vao trong.

uu uu

Tir truong tong hop & kim nam cham gom tir trudng Trai Dat va tir truong dong dién: B =B, + B, .

c A N . A , ,
Khi can bang kim nam cham cé phuong ciia B.

2,5
a1
Tu hinh v8&, ta co: 2107~ 2.107 \/5_2
B, r 2.10 0
tana =— = = —— === a =30
B, B, 2,5.10 NE)

Vay: Goc quay cua kim 13 & =30°.



N 10 .
1.37. M6t vong ddy dan tron ban kinh R =10c¢m ¢6 dong I =3,24 =— A di qua. Vong day dat thang dung
T

song song voi ;3 cta Trai Dat, B, =2.10°T . Tai tdm ctia vong ddy, treo mot kim nam cham nho. Tim goc
quay ctia kim nam cham khi ngat dong 7 .
Bai giai

Goc quay cua kim nam cham khi ngit dong dién:

10
2_1()-7'{ 2.107. %
tana =—L = L= _(5)’1 =1
. B, 2.10

= a =45

Viay: Goc quay cta kim nam cham khi ngit dong 7 1a g
a =45°.
1.38. Mot x6-18-n6-it dai / =20cm gdm N =100 vong nam ngang trong khong khi, truc 6ng vudng goc véi

;3 cta Trai Pat, B, =2.10°T . Trong 1ong 6ng c6 treo mot kim nam cham, khi c6 dong 7 chay qua xo-1é-

1
no-it, kim 1éch goc o =45°. Tim I . Cho — ~0,32.

T
Bai giai
o . B, 47107l N
Tuong ty nhu bai trén, ta c6: tanax =— =——  véi n =—,
B, B, /
s N
47107 . —1 -5 0
Bt 2.10".tan45
otmg=—t=— L = anaN = an]OO ~0,0324 =32mA
B, B, 471070 4m107.

Vay: Cuong d6 dong dién qua x0-1é-no-it la 1 =32mA .

1.39. Vong day dan tron dat thang dung, song song véi 79U0 ctia Trai Dat. Tai tim vong day treo mot kim nam
cham nho. Khi cho dong 7 qua vong déy, kim quay goc « =30°. Héi phai quay vong day quanh tryc thang
dimg qua tim mot goc S bao nhiéu dé kim nam cham lai ndm trong mit phiang vong day?

Bai giai



uu

5 B
Ban dau kim nam cham 1éch véi phuong cua B, mot goc & véi: tana :;1 )
0

Dé sau khi quay khung kim nam cham lai ndm trong mat phang vong day thi tir truong tong hop uB phai song
song voi khung day B L B, .

5,

. sinf=—  (2)
Ta co: p B

0

Tt (1) va (2) suy ra: sin 8 =tana = f =arcsin (tan «) =arcsin (tan30°) ~35°.

Vay: Goc ma vong day phai quay la: B ~35°.



