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LOI NOI DAU
Chao mirng cac Thay/Cé gido va cic em hoc sinh dén v6i Physics 2018 series — B tai lidu
chuyén sau dugc nghién ciru va phat trién doc quyén boi doi ngii Physics Team.
Chuyén dé Tir trudng - Vat 1y 12 dugc bién soan bam sat triét Iy ciia Chuong trinh Gido duc
Pho thong 2018. Physics 2018 series tap trung toi da vao viéc phat trién ban chét vat 1y c6t 16i, ning
Iwe mo hinh héa va tu duy thue nghiém.
Noi dung gido trinh duoc thiét ké theo cAu trac tuyén tinh ddng bd qua 05 dang bai chuyén sau:
e Dang 1: Tt truong va cam Ung tur
e Dang 2: Luc tir tic dung lén day dan va dién tich
e Dang 3: Tt thong va cdm ung dién tur
« Dang 4: May phat dién, may bién ap va tu cam
e Dang 5: Dién tu truong va song dién tir
Hé théng 5 dang bai nay hudng toi viée giai quyét da muc tiéu chién luoc:
« Bbi duéng Hoc sinh giéi dinh cao: Cung cap cac cong cu tu duy cao cip, dao siu ban chat
Iy thuyét dé chinh phuc céc ky thi tir cip Truong, Tinh/Thanh phd, dén cac ky thi Olympic va
Hoc sinh gioi Quéc gia (VMO)
« Birt pha diém 9+, 10 thi Tot nghiép THPT: Trang bi phuong phép giai quyét cac cau hoi
dinh luong phtc tap va cac cau héi thyc nghiém phan héa trong céu trac dé thi moéi.
Pé gitip hoc sinh chuyén hoa 1y thuyét thanh niang luc giai quyét vin dé thyc té, ciu tric ciia mdi
dang toan dugc chuan hoéa chit ché theo cac tru cot:
1. H¢ thong 1y thuyét co ban va chuyén sau: Mo rong cac mo hinh vat 1y tién tién va cac
danh riéng cho hoc sinh gidi.
2. Phwong phap giai: Gom quy trinh timg budc rd rang.
3. H¢ thong bai tap van dung miu: Mdi bai tip dugc trinh bay qua tién trinh 4 budc doc
quyén: Pé bai = @DPinh huwéng tw duy - @Hu’é’ng din gidi chi tiét=> A\ Luu y cho hoc sinh.
4. Hé théng bai tap Tric nghiém tra 16i ngian: Piém nhin cot 16i bam sat cdu tric dé thi
m&i. Phan nay gitp hoc sinh rén luyén k¥ ning bAm may, kiém soat sai s6 va lam chu téc do xir Iy
tinh hudng dinh luong dudi ap luc phong thi.
Tap tai liéu la tam huyét cia doi ngii Physics Team, cam két la bé phong vitng chdc dwa cac em hoc
sinh lam chii chwong trinh méi va vwon t6i nhitng bang vang thanh tich cao nhdt.

Hé théng phat hanh va bao mat ty dong tai: https://physicsteam.vn
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DANG 1: TU TRUONG VA CAM UNG TU

I. HE THONG LY THUYET
1. Vecto cam ung tir
Tu truong tai mot diém dugc dic trung boi vecto cam ing tu B.
Phwong: tring vé6i truc ctia kim nam cham thir dat can bang tai diém khao sat.
Chiéu: tir cuc Nam dén cuc Béc cua kim nam cham thi.
Ponvi: [B] =T
2. Nguyén ly chong chit tir truong
Cam ng tir tong hop tai mot diém bang tong vecto cac cam tng tir thanh phan:
§=§1+§2 ++§n
Mot s6 truong hop thudng gap:
a) Cac vecto cung phuong
B=B{+By+ -

B = /B";+B§

B= \/Bi + B2 + 2B{B,cosa

b) Hai vecto vudng goc

¢) Hai vecto hop goc a

v

3. Quy tic xac dinh chiéu tir trwong
a) Dong dién trong diy din thang dai
« Pt ngdn cai cua ban tay phai chi theo chiéu dong dién.
* Cac ngén con lai khum ty nhién chi chiéu cac duong stic tir bao quanh day dén.
b) Dong di¢n trong vong diy tron
« Khum céc ngén tay phai theo chiéu dong dién chay trong vong day.
* Ngon cai chodi ra chi chiéu cia vecto cam tng tir tai tim vong day va bén trong vong ddy.

¢) Dong dién trong 6ng day (solenoid)
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+ Khum céc ngén tay phai theo chiéu dong dién chay qua cac vong day.
* Ngén cai chodi ra chi chiéu cua vecto cam tmg tir bén trong 6ng dy, dong thoi chi vé phia cuc
Bic cta ong day.

Ap dung: Day din thing dai, vong day tron, dng day.

Ném ban tay phéi theo
chiéu dutng strc tir
8y,
o
/ A1
Sl L (e
Duong sire tir I I
Dong di¢n thing dai Dong di¢n tron Dong dién trong ong day (solenoid)

b) Quy wéc hinh hoc
O : vecto hudng ra khoi mat phang hinh vé.

* ® : vecto hudng vao mit phing hinh vé.
4. Cam wng tir ctia cac dong dién dac biét

a) Dong dién thing dai

Kol
B=—"
2nr

hay

1
B=2x10""7-
r

Trong d6: I: cudng do dong dién, 7: khoang cach tir diém khao sat dén day.
b) Vong day tron tai tam

Kol
B=—
2R
Néu c6 Nvong:
uoNI
B =
2R
¢) Trén truc vong day
HolR?

" 2(R% + x2)3/2

Trong d6: R: ban kinh vong day, x: khoang cach tir diém khao sat dén tam.

d) Ong day dai

N -7
B =u071 =2m.107'nl

Physics Team|| https://physicsteam.vn <«4Trang 6»



PHYSICS 2018 SERIES || VAT LY 12 CHUYEN PE: TU TRUONG

véin = % 1a s6 vong day trén mot don vi chidu dai, N 13 tong s6 vong day cua 6ng, I 1a chiéu dai
ctia dng.

5. M6 rong cho hoc sinh gioi

a) Pinh luat Biot — Savart

Dinh luat Biot — Savart dung dé x4c dinh tir trudng cua cac dong dién c6 hinh dang bat ky.

Phan tir cam Gng tir:

— Mo I(di XT)
dB = —
4t 13
Do 16n:
o Idlsin 6
dB = ———
4T 1r?

Trong d6: dl: phan tir dong dién, r: khoang cach tir phan tir dong dién dén diém khao sat.
b) Tir trudng cia doan thing hiru han
Dung dé giai cac bai toan khung day hinh vudng, hinh tam giac, da giac.

- Cong thire:

1
B=10"" -;(cosel + cos8,)

(Trong d6 r 1a khoang cach tir diém xét dén ddy, 6;, 6, 1a cac goc hop boi day dan va cac doan thing
nbi hai dau day dén diém xét).

¢) Ong day hiru han

Tai mot diém trén truc ctia 6ng day hitu han, tir trudng khong déu hoan toan.

- Cong thirc tong quat:

B=2m-10"7 -n-1-(cos 0, + cos 6,)

Hoic cach viét khac thudng gip:

B=2m-10"7 -n-1I- (sin B, + sin B,)

Trong d6 6, 6, 1a cac goc trong tir diém dang xét dén hai ban kinh & hai dau dng day.

- H¢ qua: Tai miéng dng day (mot dau dng), cam g tir chi bang mot nira gia tri & chinh giita 6ng

AL 1
daY~ Bmiéng - EBgifra-

d) Pinh ludt Ampere

Phat biéu: Tuan hoan cuia vecto cam tg tir doc theo mot duong kin bat ky bang uynhéan véi tong
dai s6 cac dong dién xuyén qua mat gidi han boi duong kin do.

Biéu thirc: fﬁl_?) dl = ol

Y nghia: Dinh luat Ampere dic biét hiru hiéu ddi vé6i cac hé co tinh dbi xtng cao: Day dan théng

dai, dng day dai, day dan tru dic, cap dong truc.
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Vi du kinh dién: Vi day dan thang dai: B - 2nr = ol

Kol
2nr

suyraB =
chinh 14 cong thirc quen thudc cua diy dan thing dai.
e) Ky thuat tich phan trong bai toan tir treong
Dbi voi cac day dan c6 hinh dang phc tap:
* Buéc 1: Chia day dan thanh cac phan tir rat nho: di
* Bwde 2: Tinh: dB theo dinh luat Biot — Savart.
* Buée 3: Khai thac tinh dbi xtmg dé loai bo cac thanh phan triét tiéu.
* Buée 4: Lay tich phan: B = [ dB
f) Chdng chit tir trwong trong khong gian

D01 voi bai toan ba chiéu:

B, = Y.B;cos q;
B, = Y.B;cos ;
B, = ¥.B;cosy;

Sau do:

B=JB§+B§+B§

Phuong phap nay thuong gdp trong céc bai todn:
- Hé day dan vuong goc.
- Khung day khong dong phang.

- Tur truong trong khong gian.

6. Sai 1am thwong gip
« Nham chiéu ciia vecto cam ung tir.
* Nham khoang cach rtrong cong thirc day thang dai.
* Cong dai s6 thay vi cong vecto.
» Dung cong thirc day thang dai cho day hiru han.
* Quén khai thac tinh ddi xtng.
* Xéc dinh sai goc ftrong dinh luat Biot — Savart.

« Nham giira tir truong tai tim vong ddy va trén truc vong day.

II. PHUONG PHAP
- X4c dinh ding chiéu cua timg vecto cam Gng ti.
- Khai thac tinh ddi xing ciia hé.

- Lya chon gitra Biot — Savart va Ampere.
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- Chuyén bai toan vecto thanh bai toan hinh hoc.
Vi vay, trudce khi tinh toan, can luén tra 161 ba cau hoi:
1. Tir truong do timg dong dién ¢ chiéu nhu thé nao?
2. C6 thanh phan nao triét tiéu do dbi xtng khong?
3. C6 thé str dung Ampere dé tranh tich phan hay khong?
II1. BAI TAP VAN DUNG
@ PT [Bai 1: Xac dinh diém c6 cam wng tir tong hop triét tiéu va tinh chit cia ving tir truong
Hai day dan thing dai vo han dugc dit song song trong khong khi, cach nhau mot khoang
d = 10 cm. Dong dién chay trong hai day c6 cudng d6 lan luot1al, = 6 Aval, = 9 A.
1. Gia sir hai dong dién chay nguoc chiéu nhau, hiy xac dinh vi tri cia nhitng diém c6 cam
g tir tong hop bang 0. Diém d6 nam trong hay nim ngoai khoang cach giita hai day?
2. Tai diém M nam cach day (1) mot khoang 6 cm va cach day (2) mot khoang 8 cm. Tinh do
16n cam tng tir tong hop tai M trong trudng hop hai dong dién nguoc chiéu.
@ PT |Bai 2: Tong hop tir trwdng ciia hé diy din thing song song tao thanh hinh vudng

Bén day din thang dai vo han dugc dat song song voi

B
A Q- )

nhau, xuyén vuéng goc qua bdn dinh ctia mot hinh vudng ABCD

canh a = 10v/2 cm trong khong khi. Dong dién chay qua bon day co

.
[ )
N
N

cting cuong d6 I = 10 A. Biét dong dién tai A va B hudng vao mit
phéang hinh v& (®)), dong dién tai C va D hudng ra ngoai mét phang hinh
vé (O).

1. Xac dinh hudéng cua cac vecto cam ung tir do ting dong P G

&L
a

dién gay ra tai tam O cua hinh vuong. e TR g

2. Tinh d6 16n cam ung tir tong hop tai tam 0.

3. Néu thay doi chiéu dong dién tai B thanh hudng ra ngoai (©), cam tng tir tong hop tai tim
0 s& thay d6i nhu thé nao vé do 16n?

4. Trong thuc té, cac ky su dién thuong X04n cac cip day dan nguoc chiéu lai v&i nhau. Dya
vao két qua bai toan, hdy giai thich tai sao viéc nay gitp giam nhidu tir truong ra moi trudng xung

quanh.
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@ PT |Bai 3: Khao sat phwong va dd 16n cam trng tir ciia hé hai diy d4n song song

Hai day dan thing dai, song song, dit cach y
nhau mét khodng d = 20 cm trong khéng khi. Dong A, L 15
dién chay trong hai ddy ¢ cudng 46 I; = I, = 100 A. E ’
Chon h¢ tryc toa do Oxy sao cho hai day dan di qua A;_\l’i')k pr 0 B“ég: :” %
cac diém A(—10; 0) va B(10; 0) trén truc Ox (don vi —"?‘"'"“"‘J;; e J“
toa do 12 cm), chiéu dong dién hudng ra ngoai mit i W o e N e o i
phing hinh v&. it

1. X4c dinh vecto cam tng tir tai diém M (0; 10) va diém N (0; —10). C6 nhan xét gi vé dic
diém ddi xtng cla tir trudng tai hai diém nay?
2. Tim tap hop cac diém trén mit phang Oxy ma tai 46 vecto cam tng tir tong hop c6 phuong

song song voi truc Ox.

@ PT [Bai 4: Ung dung cudn diy det trong thiét bi do tir trwomg va tao tir treong déu

Ngudi ta dat mot cudn day tron det gdm N = 100vong day quan sit nhau, ban kinh trung
binh R = 10 cm, sao cho mit phang cua n6 song song voi thanh phan nam ngang cua tir truong Trai
DAt §0 (By = 2 x 107° T). Tai tdm Ocuia cudn day, dat mot kim nam chdm nho c6 thé quay tu do
trong mat phéng ngang.

1. Khi cho dong dién I = 25 mA chay qua cudn day, kim nam cham lé¢ch mot goc 8so voi
huéng ban dau. Tinh 8. Néu mudn kim nam cham l1éch dung 45°dé giam thiéu sai s6 s doc, ta can
diéu chinh cudng d6 dong dién I bang bao nhiéu?

2. (Danh cho HSG) Ngudi ta ghép thém mot cudn ddy th hai giéng hét cudn day trén, dat
déng truc va cach cudn thir nhat mot khoang h.

a) Chirng minh rang néu chon h = R (cau hinh Helmholtz) thi tai diém chinh giita doan ndi
tam hai cudn day, dao ham bac hai cta cam tng tir tong hop theo bién xsé triét tiéu:

B""(0) = 0.

b) Néu ¥ nghia thuc tién cta két qua trén.

@ PT [Bai 5: Mé rong cho HSG: Tir trwdng ciia dong dién trong vat din khdi

Xét mot day dan hinh try dic, dai vo han, ban kinh R = 5 cm. Dong dién chay trong day dan
c6 cuong do tong cong 1a I = 20 A. Tuy nhién, do hiéu Gmg vat liéu, dong dién khong phan bd déu
trén tiét dién ngang ma c6 mat do dong dién j bién thién theo khoang cach r tinh tir truc ctia hinh tru

theo quy luat:
2

i) = o <1 — %) véi (r < R)
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Trong d6 j, 1a mot hing sb.

1. Hay xac dinh gia tri ca hang sb j, theo I va R. Tinh gid tri s cia j,.

2. Str dung dinh luat Ampere, hay thiét 1ap biéu thirc cam ung tor B tai mot diém nam bén
trong dy dan (r < R).

3. Xac dinh biéu thirc cam tng tir B tai mot diém nam bén ngoai day dan (r > R). Tai vj tri

nao thi cam Gng tir dat gia tri cuc dai? Tinh gié tri cuc dai do.

III. BAI TAP TRAC NGHIEM TRA LOI NGAN
@ PT |Bai 6: Cuong d dong dién trong cudn day tron nhiéu vong

Mot cudn day tron gdm 100vong day giéng nhau duge quan ndi tiép, cach dién v6i nhau. Mi
vong day c6 ban kinh R = 5,0 cm. Khi cho dong dién chay qua cudn day, cdm tng tir tai tam cudn

day ¢6 d6 16n B = 5,0 x 10™* T. Cudng do dong dién chay trong cudn day bang bao nhiéu? Két qua

ghi theo don vi A va lam tron dén hang phan mudi.

@ PT |Bai 7: Cam tng tir trén truc cugn diy tron va irng dung trong do tir trueomng

Trong thyc nghiém, dé tao ra mot ving tir truong c6 dd ddng nhét cao hodc dé hiéu chuin
cac thiét bj do tir truong nhu cam bién Hall, nguoi ta thuong sir dung cac cudn day tron det. Xét
mdt cudn day tron det gdbm N = 100vong day quén sit nhau, ban kinh trung binh ctia cudn day la
R = 10 cm. Dong dién chay qua cudn day c6 cuong do khong doi 1.
Trén truc ctiia cudn day, tai diém Mcach tim Omot khoang x, cam g tur gidm con mot nura so voi

gia trj tai tAm. Tinh ti s6 % c6 gia tri bang bao nhiéu? (két qua 1am tron dén hang phan tram)

Dépsé:] | | | |

@ PT |Bai 8: Tong hop tir trwong ciia hai diy din trong hé thong cap dién

Trong mot hé thong truyén tai dién, hai day dan thang dai duoc bd tri vudng goc nhau trong
khong gian dé giam anh hudng 1an nhau. Dy thir nhat mang dong dién c6 cuong do I; = 10 A, day
thir hai mang dong dién c6 cuong d6 I, = 30 A. Khoang cach ngan nht giita hai day 1a d = 4 cm.
Mot cam bién tir truong duoc dit tai diém Mnam trén doan vudng goc chung cua hai day va cach
mbi ddy mot khoang 2 cm. Do 16n cam tmg tir tong hop tai vi tri dit cam bién bang x. 107*T. Gia
tri ctia x bang bao nhiéu? (lam tron két qua dén hang phan trim)

Dépsé:’ | | | |

@ PT [Bai 9: Xac dinh vi tri ¢6 cam ng tir tong hop bang khong
Ba day din thang dai, song song va nam trong ciing mdt mit phing. Hai day lién tiép cach

nhau mét khoang a = 6 cm. Cuong d6 dong dién trong cac day la: I; = I, = I,I; = 2I. Dy I;nam
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ngoai I;, I, ddng thoi dong dién trong day I;nguoc chidu véi dong dién trong hai day I;va I,. Khoang

cach tir diém Mdén day I,dé cam tmg tir tong hop tai Mbang khong bang bao nhiém centmét (két qua

lam tron dén hang phan muoi)?

Dépsé:] | | | |

@ PT |Bai 10: Tir trudng tai tAm ciia hé bon day din

mat phang hinh v&. Tiét dién ngang ctia bon déy 12 bdn dinh cua mot
hinh vudng canh a = 20 cm. Trong mdi diy c6 dong dién cuong do
I = 2,0 A, chiéu dong dién nhu hinh v&. D6 16n cam tng tir tong hop
tai tim Octia hinh vudng bang x. 107°T. Gi trj clia x bang bao nhiéu?
(Két qua lam tron dén hang phan muoi)

Dépsf):] | | | |

X

L%
’

Physics Team|| https://physicsteam.vn
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HUONG DAN BAI TAP - DANG 1

@ PT |Bai 1: Xac dinh diém c6é cam &ng tir tong hop triét tiéu va tinh chét cia viing tir truong

@ PINH HUONG TU DUY
« Nguyén li chdng chat: Cam tng tir tai mot diém 13 tong vecto: B = El + Ez-
* Diéu kién triét tiéu (§ = 6): Hai vecto §1 va §2 phai ciing phuwong, nguoc chiéu va cung do 16n.
* V6i hai dong ngwoc chiéu: Diém triét tiéu ndm ngoai khoang hai day, vé phia day c6 dong dién nho hon.
* Quy tic nim tay phai: Str dung dé xac dinh phuong va chiéu cua timg vecto cam tng tir thanh
phan. Luu y B luon vubng goc voi ban kinh nbi tir diy dén diém xét.
* Hinh hoc: Kiém tra mbi lién hé giita cac khoang cach (6 — 8 — 10) dé nhan dién tam giac vudng,

tir 6 don gian hoa viéc téng hop vecto.

[ HUONG DAN GIAI CHI TIET

1. Xac dinh vi tri diém c6 cam ng tir bang 0

B,
P 11 12
.7 @. __________________________ @
o | |
* 10 cm
2

Pé §1 + §2 =0 thi §1 va §2 phai nguoc chiéu va B; = B,.

- Vi tri: Ddi v6i hai dong dién nguoc chiéu, cac diém c6 vecto cam ung tir nguoc chiéu nhau phai
nam ngoai khoang cach giita hai day. Vi I; < I,, diém nay nam gan day (1) hon.

- Goi 1y 1a khoang céch tir diém d6 dén day (1), khi d6 khoang cach dén day (2)1ar, = r; + 10 (cm).
- Do 1on:

I I
B,=B,=>2-107==2-10"72
r 2

6 9

= =g = O T 60 =97 = 3 =60 =7, =20cm

Két luan: Diém can tim nim ngoai khoang cach hai day, cach day (1) mot doan 20 cm va cach day

(2) mot doan 30 cm.
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2. Tinh cim t&ng tir tai diém M

Tacorp,=6cm=0,06m; , =8cm = 0,08 m; §
1
d=10cm =0,1m. <
, A ~Gon,
Nhan thay: r2+r2=6>+82=102=d?=> © /B, S~.
Tam giac tai M vuong tai M. ! Tl -
- P 16n cac cam tng tir thanh phén: ® _________ i- 6 E,,;n _______ Qz
B =2-10‘7I—1=2-10‘7i=2-10‘5T B
1 7 0,06
I, 9
B,=2-1077==2-10"7 =225-10"5T
2 T 0,08

- Tong hop vecto: Vi §1 lrva §2 lr,mar; L r,nén §1 1 §2.

By = |BZ+B?=1(2-1075)2+(2,25-1075)2 ~ 3,01- 1075 T

A\ LUU Y CHO HOC SINH

* Quy tic nam tay phai: Ngon cai chi chiéu dong dién, cac ngén tay khum lai chi chiéu duong st
tir. Tai mot diém cu thé, vecto Bla tiép tuyén ctia duong sirc tir tai diém do.
* Vi tri diém triét tiéu:

Hai dong cing chiéu: Diém triét tiéu nam trong khoang gitta hai day.

Hai dong nguoc chiéu: Diém triét tiéu nim ngoai khoang hai day, vé phia dong dién nho hon.
* Pon vi: Ludn doi khoang cach tir cm sang m trudc khi tinh toan dé tranh sai s6 lity thira.
o Tw duy hinh hoc: Ludn kiém tra cac bd s6 Pythagore (3 — 4 — 5, 6 — 8 — 10) dé xac dinh nhanh

phuong cua céc vecto.

@ PT [Bai 2: Tong hop tir trwomg ciia h¢ day din thang song song tao thanh hinh vudng

@ PINH HUONG TU DUY

* X4c dinh khodng cach: TAm O ctia hinh vudng cidch mdi dinh mot khoang r = AZ—C = %E

* Quy tic nam tay phai: Dé xac dinh huéng cta E, ta dat ngon cai theo chiéu dong dién, cac ngon
tay khum lai chi chiéu duong stc. Vecto B tai O s& vudng goc voi doan ndi tir dinh dén 0.

* Tong hop vecto: Do tinh di xtng, ta nhom cac cip vecto cing phuong dé cong dai s trudce, sau
d6 mai dung quy tic hinh binh hanh (hodc dinh li Pythagoras) dé tim vecto tong cudi cung.

* Triét tiéu tir trwong: Khi hai dong dién nguoc chiéu dt sat nhau, tir truong ching gay ra ¢ khoang

cach xa s€ ngugc chiéu va c6 do 16n xap xi nhau, dan dén triét ti€u nhicu.

[ HUONG DAN GIAI CHI TIET
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1. Xac dinh hwéng cac vecto cam rng tir tai O
10v2+2

Khoang cach tir cac dinh dén tam 0: r = ——=10cm = 0,1 m. /@”

Theo quy tic nim tay phai: ”

- B, L 0A, huéng vé phia dinh D.

- B L OB, huéng vé phia dinh A.

- B¢ L 0C, huéng vé phia dinh D.
o

- B, L 0D, huéng vé phia dinh A.

2. Tinh @6 16m cam ng tir tong hop tai 0 a=10v2 cm

D0 16n cam Umg tir do moi day gay ra la nhu nhau vi cung I va cung r:

I 10
BA=BB=BC=BD=2-10‘7;=2-1O‘7E=2-10‘5T.

- Nhan xét vé phuong chiéu:

+ §A va EC cung huéng (cing vudng goc vai dudng chéo AC va hudng vé D).
=By =B, +B=4-10"°T.

+ §B va §D cung hudng (cing vudng goc véi dudng chéo BD va hudng vé A).
= Bgp =Bp+Bp=4-10"°T.

- Hai vecto tong §AC va §BD vuong goc voi nhau (do hai duong chéo hinh vudng vudng goc).

Bt6ng = ’BAZC +B§D =4-10"°-V2 = 5,66 - 1075 T,

3. Khi thay d6i chi¢u dong di¢n tai B

Néu dong dién tai B hudng ra (©), theo quy tic nim tay phai, B 5 & d6i chiéu (nguoc hudng véi B D)-
- Khi d6: Bgp = |Bg — Bp| = 0 (do cung cuong d6 dong dién).

- Cam g tlr tong hop ltic nay chi con:

Bisng = Bac =4-107°T.

£6ng
Két luan: D6 16n cam tng tir giam di V2 lan.

4. Giai thich img dung day xoin ddi

- Tir bai toan, ta thdy khi cac dong dién nguoc chiéu (4, B vao; C, D ra), tir trudng c6 xu hudng triét
tiéu 14n nhau & mot s6 ving khong gian.

- Trong day xoan doi, hai day dan mang dong dién ngugc chiéu duoc xoan chat lai voi nhau. Tai mot
diém ¢ xa cdp day, khoang cach tir diém d6 dén hai day x4p xi bang nhau. Vi dong dién nguoc chiéu,
tur truong do ching gay ra s€ ngugc hudng va triét tiéu nhau (B = 0). Vi¢c nay gitip ngan chan buc
xa dién tir gdy nhiu cho céac thiét bi xung quanh va nguoc lai, bao vé tin hiéu bén trong day khoi

nhiéu bén ngoai.
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/A LUU Y CHO HQC SINH
« K¥ ning vé hinh 2D: Hay v& hinh vudng trén miat phang gidy, ky hiéu ® va O tai cac dinh. Khi
xac dinh B, hay nh¢ vecto B phai vuong goc voi ban kinh. Mot meo nho: B tai 0 do day tai A gay ra
s& nam doc theo dudng chéo BD.
Do 16n cim tng tir: Ludn tinh gia tri B don 1é trudc khi thyc hién tong hop vecto.
* Tinh déi xirng: Cac hinh c6 tinh ddi xtmg (vudng, tam giac déu, luc giac). Hay tan dung viéc cac
vecto c6 do 16n bang nhau dé nhém ching lai, gitip biéu thirc tinh toan gon hon.

*Ponvi:a = 10v2 cm = r = 10 cm. Ping quén ddi sang mét (0,1 m) dé cong thirc 1077 ¢ gia trj ding.

@ PT |Bai 3: Khio sat phwong va do 16n cAm tng tir cia hé hai diy din song song

@ PINH HUONG TU DUY
* Budc 1: Xéac dinh hudng ciia cac vecto cam Gmg tir thanh phan §1, EZ dua vao quy tic nam tay phai.
Luu y vecto B tai mot diém ludn vudng goc voi ban kinh ndi tir dong dién dén diém do.
* Buée 2: Van dung nguyén 1y chong chat B = §1 + EZ + §0. Str dung tinh chat d6i xang ctia hinh

hoc va ham s6 dé toi gian bicu thure.

[ HUONG DAN GIAI CHI TIET
1. Vecto cam tng tir tai diém M(0; 10) va diém N(0; —10):
Tai M(0;10):
- Khoang céch
2 =AM =102 + 102 = 10v/2Z cm = 0,1v2 m.

-DOIl =12 VélTl =T2 nén

7 1 _7 100 - ~B
81282:2.10 7.%:2.107.0’1\/5:\/5'104’1-‘. @ 2 @

- Vecto B, L AM, B, 1L BM.

Ry

- Do tinh d6i ximg qua truc Oy, cac thanh phéan theo truc Oy
triét ti€u nhau, cac thanh phﬁn theo truc Ox cong don:

V2
BM=2-Bl-cos(45°)=2-\/§-10‘4-7=2-10‘4T

- Vi dong dién hudng ra, theo quy tic nim tay phai, §M huéng theo chiéu 4m truc Ox.
- Tuong tu tai N (0; —10), tinh toan cho két qua By = 2 - 10~* T nhung hudng theo chiéu duong truc Ox.
Nhin xét: TUr truong tai hai diém ddi ximg qua truc chira hai day dan (Ox) c6 d6 16n bang nhau

nhung nguoc chiéu (ddi ximg qua tim 0).
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2. Tap hop cac diém trén mit phing Oxy ma tai d6 vecto cam ng tir tong hop cé phwong song
song vai truc Ox:
Tai diém bt ky K (x; y), diéu kién dé B song song Ox 14 thanh phin B, = 0.
I{x+10 x-—10
S ( + > =0

B, =By, + B,, = —
y 1y 2y 2T rlz T'22

Diéu kién Esong song Ox:

B, =0
suy ra:

(x +10)[(x —10)® + y?] + (x — 10)[(x + 10)2 +y?] =0

2x(x? +y%—100) =0
Vay tap hop diém la:
x=0
hoac
x% +y% =100

trir hai diém dat day.

/A LUUY CHO HQC SINH
* Quy tic nam tay phai: V6i dong dién hudng ra khoi mat phang hinh vé (©), cac dudng sire tir ¢6 chiéu
nguoc chiéu kim ddng hd. Vecto Btai mdi diém ludn tiép tuyén voi dudng sirc tir va vudng goc véi ban
kinh ndi tir diy din dén diém dang xét.
« Khai thac tinh déi xirng: Tai cac diém ndm trén truc d6i ximg ciia hé, nhiéu thanh phan cam tng tir co
do 16n béng nhau. Hay tach Btheo cac truc toa do roi xét thanh phﬁn nao triét ti€u, thanh phﬁn nao cong don.
« Khong cong true tiép do l6m: Khi tong hop tir trudng do nhiéu dy dan gdy ra, phai cong vecto B,

khong duoc cdng dai so cac do lon Bnéu céc vecto khong cung phuong.

@ PT |Bai 4: Ung dung cudn diy det trong thiét bi do tir trwdng va tao tir trwong déu

@& DPINH HUONG TU DUY
* Budce 1: Xac dinh cam ung tr do cudn day gay ra tai tdim. Vi cudn day tron Nvong, ban kinh R,
\ o« A . _ ﬂoN 1
dong dién I: Bz, = TR
* Bur6e 2: Nhan ra day 1a nguyén li cta tir ké tiép tuyén (tangent galvanometer). Kim nam cham chiu tac
dung dong thoi cua tir trudng Trai Dat §0v2‘1 tir truong do cudn day §d3y, hai vecto vudng goc nhau.

. 2 . L 1A Baa
* Bude 3: Str dung quy tac cong vecto tu truong dé xac dinh goc Iéch: tan 6 = %.
0

o Burde 4: Mudn kim 1éch mét goc xac dinh (vi du 45°), suy ra gia trj tir trudng can thiét roi im cuong

do dong dién tuong Gng.
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« Bude 5: V6i hé hai cudn day dong truc, viét biéu thirc cam tng tir tong hop trén truc ddi xing bang
nguyén li chong chét tir trudng.

« Buée 6: Khai thac tinh ddi xtng tai diém giira hai cuén ddy. Tinh cac dao ham cua B(x)tai tim dé
tim diéu kién 1am cho tir truong bién thién chdm nhéat theo vi tri.

« Bu6e 7: Lién hé y nghia vat 1i cua diéu kién h = R: tao viing tir trudng gan nhu ddng déu trong mot

khoang khong gian rong quanh tam.

[ HUONG DAN GIAI CHI TIET
1. Diéu chinh cwdng dd dong dién I:

Cam ung tir do cudn day gay ra tai tam khi I = 25 mA = 0,025 A:

_, 100-0,025 i
Bdéy =2m-10 . T = 1,57 -10 T.
day _ 1,57-1075

Goc 1éch cua kim nam cham: tanf = 5 =0,785 =60 ~ 38,1°.

By 21075
DEé O = 45°thi Bysy =By =2-107°T.
_2-BO-R_2-2-10‘5-O,1

Uo - N 4w -10~7 - 100
2a) Chirng minh khi chon h = R, thi B"(0) = 0:

=

~ 0,0318 A = 31,8 mA.

- bat gdc toa do tai diém chinh gitra hai cudn day. Vi tri hai cudn lan luot la x = —h/2 vax = h/2.
- T truong tong hop: By (x) = C - [(R? + (x + h/2)%)73/2 + (R? + (x — h/2)?)73/2].

- Pao ham bac hai B” (x) tai x = 0 cho két qua ti 1¢ voi biéu thic (h? — R?).

Khi chon h = R, taco B"(0) = 0.

2b) Y nghia:

- Tai khu vuc gitra hai cudn day, cdm ung tir khong nhitng c6 dao ham bac nhét bé“mg 0 (cuc tri - tinh
dbi xtmg) ma dao ham bac hai ciing bang 0 (diém udn). Piéu nay lam cho ham B(x) gan nhu khong
do6i trong mot ving khong gian rong quanh tim, tao ra tir trudng déu cuc ky tinh khiét dé phuc vu céc

thi nghiém chinh x4c, hi¢u chuan cam bién va nghién ctru tur truong.

/A LUU Y CHO HQC SINH
* Phéan biét ding tir truwdmg tac dung Ién kim nam chdm: Kim khong chi chiu tdc dung cta cudn
day ma con chiu tac dung cua tir trudng Trai Dat. Goc 1éch duoc xac dinh tir tir truwedng tong hop,
khong phai chi tir B g, .
« Khong cong dai s6 d6 1én tir trwong: Trong bai niy §0Vé §dayvu6ng gbc nhau nén phai cong
vecto. He thirc ding la tan 6 = B,y /B.

« Ghi nhé cong thirc tai tim cudn dy tron nhidu vong:
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HoNI
B = .
2R

Hoc sinh thuong quén hé s6 N hoac nham voi cong thirc ciia Ong day dai.

« Y nghia ciia cAu hinh Helmholtz: Diéu kién h = R khong lam tir trudng 16n nhat ma lam tir trudng
déu nhét quanh ving trung tim.

« Khai thac dao ham phai dva trén ddi ximg: Tai diém giita hai cudn day luén co6 B'(0) = 0. Diém
dic biét ctia cAu hinh Helmholtz 13 con ¢6 thém B”(0) = 0, nén d6 dong déu ciia tir truong ting dang ké.
* Lién hé thuc tién: Cap cudn Helmholtz dugc st dung dé hiéu chuin cam bién tu, nghién ctru tu

truong va tao moi truong tir truong gan nhu dong déu trong phong thi nghiém.

@ PT |Bai 5: Mé rong cho HSG: Tir truomg ciia dong dién trong vat din khoi

@ PINH HUONG TU DUY
* Burée 1: Mat d6 dong dién j 12 dong dién trén mot don vi dién tich. Pé tim I téng cong, ta chia tiét
dién thanh cac vanh khin siéu mong dién tich dS = 2mrdr rdi lay tich phan: I = ) OR j(r)2mrdr.
* Bude 2: Sir dung Dinh luat Ampere: § B-ds= Uolin. Chon dudng tron bao quanh truc lam duong

lay tich phan (Amperian loop). I;,, 1a phan dong dién nam bén trong duong tron ban kinh r dang xét.

[ HUONG DAN GIAI CHI TIET
1. Xac dinh j,:

Dong dién tong cong qua tiét dién:

R r2 R r3 r2 4R 7 R?
I = -fo Jo <1 _ﬁ> 2nrdr = anoj; <r—ﬁ> dr = 2mj, I?—L}RZL ==

21  2-20
mR?  m-(0,05)2

= jo = ~ 5093 A/m”.
2. Tir trwomg bén trong diy dan (r < R):
Chon duong Amperian 1a duong tron ban kinh r. Theo dinh luat Ampere: B - 2nr = poli, (7).

Dong dién bén trong ban kinh r:

r r12 T'2 T4» T'Z
Iin(r) = j Jo <1 — —) 2nr'dr' = 2mj, (— — —) = mjor? (1 — —)
in . R? 2 4R? 2R?

2 2 N 5
Thay jo = 21/(TR?) vao: lin(r) = 1 (2 = ) /1 (chn cén than bude rat gon).

UolT r?
B = 2mR? (2 B ﬁ)

Két qua cuoi cung cho B:

3. Tir trwong bén ngoai day dan (r > R):

Véir > R, toan bd dong dién I nam bén trong duong Amperian:
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B-2m‘=y01:>B(r)=”—°I

2mr’
Nhin xét: Bén ngoai diy dan dic, tir trudng bién thién gidng hét nhu dong dién thing manh.
Cuec dai: Tir biéu thirc & b, khao sat ham B(r) bén trong vét dan, ta thiy B ting tir tim ra, dat cuc
dai tai bé mit r = R (vi ham trong ngodc ludn duong va ham ting).

I 41-1077-20 _
Bax = B(R) = % = —”271.0‘05 =8-1075T.

/A LUUY CHO HQC SINH
* Pham vi 4p dung dinh luidt Ampere: Chi nén dung khi hé c6 tinh d6i xtmg cao (hinh tru dai, mit
phing rong, dng day v6 han). Néu day din hitu han, bit budc phai dung Biot-Savart.
* Ky ning tich phan vanh khiin: Day 13 k¥ niang nén tang. Khi mat 6 dong j phu thudc vio ban
kinh 7, ta phai chia nho tiét dién thanh cac vanh tron c6 dién tich dS = 2mrdr.
* Sy lién tuc ciia tir trwromg: Hiy kiém tra xem biéu thirc B & (2) khi cho 7 = R ¢6 khép véi bicu

thic & (3) khong. Néu khong khép, chic chin ban dé sai & budc tinh tich phan I,

@ PT [Bai 6: Cuong d dong dién trong cudn day tron nhiéu vong

@ PINH HUONG TU DUY
* Bude 1: Viét cong thirc cam Gng tir tai tim ctia mot vong ddy tron.
* Bude 2: Mo rong cong thirc cho cudn day gdm nhiéu vong ddy giéng nhau.

* Bude 3: Bién dbi cong thirc dé tim cuong d6 dong dién.

[ HUONG DAN GIAI CHI TIET

Cam tng tir tai tdm cda cudn day gom Nvong:

poNI
B=7r
Suy ra:
L
toN
Thay s6:
20,055 x 10
~ 4mx 107 - 100
5x 107>

1
|]=——=—=2=0,398 A
47t x 1075 41«

Pip s6 dién phiéu: [0 |, |4

H A LUU Y CHO HOC SINH
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- V6i cudn diy gdbm Nvong gidng nhau mic ndi tiép, cam tng tir tai tim bang N1an cam tng tir do
mot vong day gay ra.

- Khi thay s6 can ddi ban kinh sang mét: R = 5,0 cm = 0,050 m

- Cong thirc B = £

- chi ap dung cho cudn day tron c6 cac vong dong tam va cung ban kinh.

@ PT |Bai 7: Cam rng tir trén truc cudn day tron va ing dung trong do tir trwong

@ PINH HUONG TU DUY

. 1T A L oA ) A A _ HoNIR?
Bude 1: Dung cong thirc cam tng tir trén truc cua cudn day tron: B(x) = AR
» Budc 2: Tinh gid trj tai tim 0: B(0) = ¥2.

* Bude 3: Dung diéu kién cam mng tir tai Mgiam 2 lan: B(x) = %B(O).

Tur d6 giai phuong trinh theo %.

[ HUONG DAN GIAI CHI TIET
- Cam Ung tir tai diém M trén truc cudn ddy, cach tim Omot khoang x, ¢6 do 16n:

o NIR?

PO = @2y

- Tai tam 0, tirc x = 0: B(0) = £

T 2R
- Theo d¢ bai:
B(x) = %B(O).
Suy ra:
uoNIR? 1 ' UoNI
2(R%2 +x2)3/2 2 2R
Rut gon:
R? 1

(R2+x2)32 " 2R’
2R® = (R + x?)3/2,
Liy thira hai vé:
4R® = (R* + x?)3.
R? + x? = R?V4.
x? = R?(V4 - 1).
Do do:

X 3
= [Va-1.
== V4
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Tinh gan dtng:

~ 0,766.

=l I

Pip s6 dién phiéu: [0 [, |7 7|

/A LUUY CHO HQC SINH

_ MoNI

« Gia tri tai tam: Khi thay x = 0, cong thiic trén truc phai trd vé: B(0) = R

Day la cach kiém tra nhanh cong thc.

* Khong cin thay s0 N, I, R: Bai hoi ti sb %, nén cac dai lugng pg, N, Is€ triét tiéu.

« Can than véi “giam di 2 1an”: Cum nay c6 nghia la: B(x) = %B (0), khong phai B(x) = B(0) — 2.

@ PT |Bai 8: Tong hop tir trirdng ciia hai diy din trong hé théng cap dién

PINH HUONG TU DUY
* Bude 1: Xac dinh khoang cach tir cam bién dén mdi day dan: r;, = r, = 2cm = 0,02 m.
e Budc 2: Tinh cam tng tir do ting day gdy ra: B =2 - 1077 é
* Buée 3: Str dung tinh chat hinh hoc ctia doan vudng goc chung dé xac dinh goc giira hai vecto
cam ung tu.

* Buéc 4: Tong hop hai vecto cam ung tir bang dinh 1i Pitago.

[ HUONG DAN GIAI CHI TIET
Khoéng cach tir diém Mdén mdi day:
r=2cm=0,02m.

Tinh cam ng tir do diy thir nhét giy ra

I 10
B;,=2-107==2-107"——=1,0x 107* T.
1 r 0,02

Tinh cam trng tir do diy thir hai giy ra

L 30
B,=2-1007==2-100"——=3,0x 107*T.
2 0 0 0,02

Tong hop cam ing tir

Tai diém M, hai vecto cam ung tir vuéng goc nhau nén:
— / 2 2
B = |Bf + Bj.

B = /(1,0 x 10=4)2 + (3,0 x 10~4)2,
=+/10 x 107*.

Suy ra:
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~ 3,16 X 107*T.
Vay:

|B=316x107*T.

Pip s6 dién phiéu: [3 [, |1 6|

A\ LUUY CHO HQC SINH
« P6i don vi trwée khi tinh: Trong cong thirc B = 2 - 1077 é, khoang cach r phai tinh bang mét.
« Tong hop tir truong 12 tdng hop vecto: Chi dugc cong truc tiép do 16n khi cac vecto cing phuong,
cung chiéu.

« Khai thac hinh hoc: Néu hai vecto cam tng tir vudng géc nhau thi nén ding ngay:

B = /Bf + BZ.

« Uéc lrgng két qua: Vi B, = 3B,, nén cam ung tir tong hop phai 16n hon B,nhung khong vuot qua
B; + B,. Pay la cach kiém tra nhanh két qua tinh toan.

@ PT |Bai 9: Xac dinh vi tri ¢6 cam vng tir tong hop bing khong

@ PINH HUONG TU DUY
* Bude 1: Chon truc toa do trung véi duong thang di qua ba day dan.
* Bude 2: Dung quy tic nam tay phai dé xac dinh ving c6 kha niang xuat hién diém B = 0.
* Bude 3: Viét biéu thirc d6 16n cam tmg tir do timg day gay ra tai diém M.

* Buée 4: Ap dung diéu kién cam tng tir tong hop bang khong dé tim vi tri cua M.

[ HUONG DAN GIAI CHI TIET
- it ba day trén mot dudng thang theo thi tu: I, I, I v6i khoang cach: 1,1, = I,I; = a = 6 cm
- Do I;va I,cung chiéu, con Izngugc chiéu nén diém c6 B = 0 chi ¢6 thé nam giira hai day I;va I,.

- Goi x1a khoang cach tir Mdén day I,. =

B3
Khi do:
MI, = x M é é) CIB
Ml =6—x .
BZ
MI; =6+ x
B,

Piéu kién cam tng tir tong hop bang khong:
B1 + Bg = BZ
hay

Hol n to(21) _ Mol
2n(6—x) 2m(6+x) 2nx
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Rut gon:

1 2

6—x+6+x=

1

x

Nhan khir mau:
x(6+x)+ 2x(6—x) =36 —x2
18x —x2=36—x*>x=2cm

Vay diém Mnam giira hai day I;va I, cach day I,: 2 cm

Pap s6 dién phiéu: | 2

A\ LUU Y CHO HQC SINH
- Trudc khi 1ap phurong trinh can xéac dinh diing viing c6 thé xuét hién diém B = 0.
- Khong dugc cong dai s cac do 16n cam tGng tir khi chua xét chiéu cta cac vecto cam tng ti.
- V6i bai toan nhiéu day din song song, nén ding quy tic niam tay phai dé loai nhanh cac ving

khong thé c6 B = 0.

@ PT |Bai 10: Tir trudng tai tim ciia hé bén day din

@ PINH HUONG TU DUY
* Buée 1: Tinh khoang cach tir tim hinh vuong dén mdi day dén.
* Bude 2: Tinh cam tmg tir do mot day dan gay ra tai tAm.

* Bude 3: Dya vao tinh doi xtrng cia h¢ dé cong cac vecto cam Ung tr.

[ HUONG DAN GIAI CHI TIET

L B
- Khoang céch tir tam hinh vuéng dén moi day: I AN
W - T el _HF{Z@B
av2 0,20v2 O M
r=——= =0,10v2m P8 g ¥
2 2 :Bz4 § §3 Bl3:
- Cam tg tir do mot diy dan thang dai gy ra tai tam: i B, § B i
Uol i O~ E
B = —_— | 4 N |
7 2nr : i S, :
41077 -2 b & i h
= =2V2-107 T B (3 eeercrersasenemnn D

= S o10v2
- Theo quy tic nim tay phai va tinh d6i xtng ctia hé:
Céc thanh phan song song v&i canh ABtriét tiéu nhau.
Céc thanh phan vudng goc véi canh ABcung chidu va cong lai.
Do dé:
B = 4B,cos 45°
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V2
B=4-2\/§-10‘6-7=8-10‘6T

Vay:

|IB=80x10"°T

Pip s6 dién phiéu: [8 [, [0

/A LUUY CHO HQC SINH
- Khoang cach tir tim hinh vudng dén dinh 13 av/2/2, khong phai a/2.
- Nén khai thac tinh di xtmg cua hé thay vi cong truc tiép bdn vecto cam tng tir.

- Bai toan chi yéu cau d6 16n nén khong can x4c dinh chi tiét huéng cua timg vecto thanh phan.
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