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LOINOI PAU
Chao mimg cac Thay/C6 gido va cac em hoc sinh dén v6i Physics 2018 series — B0 tai lidu
chuyén sau dugc nghién ctru va phat trién doc quyén boi doi ngii Physics Team.
Chuyén d& Tir trudng - Vat 1y 12 duoc bién soan bam st triét Iy cia Chwong trinh Gio duc
Pho thong 2018. Physics 2018 series tap trung tdi da vao viéc phat trién ban chit vat 1y c6t 16i, ning
Iwe m6 hinh héa va tw duy thwe nghiém.
N6i dung gido trinh duoc thiét ké theo cau tric tuyén tinh dong bd qua 05 dang bai chuyén sau:

o Dang 1: Tt truong va cadm Ung tr

Dang 2: Lyc tir tic dung 1én diy dan va dién tich

Dang 3: Tu thong va cam tng dién tir

Dang 4: Méy phat dién, may bién ap va tu cam

Dang 5: Di¢n tur truong va song dién tur
Heé thdng 5 dang bai nay hudng tdi viée giai quyét da muc tiéu chién lugc:
« Boi dudng Hoc sinh gi6i dinh cao: Cung cip cac cong cu tu duy cao cip, dao siu ban chit
ly thuyét dé chinh phuyc céc ky thi tir cip Truong, Tinh/Thanh phd, dén cac ky thi Olympic va
Hoc sinh gidi Qudc gia (VMO)
« Birt pha diém 9+, 10 thi T6t nghiép THPT: Trang bi phuong phéap giai quyét cac cau hoi
dinh lugng phtrc tap va cac cau hoi thuc nghiém phan hoa trong cau trac dé thi méi.
Dé gitip hoc sinh chuyén hoa 1y thuyét thanh nang luc giai quyét van dé thuc té, cdu tric cia mdi
dang toan dugc chuén hoa chat ché theo céc tru cot:
1. H¢ thong Iy thuyét co ban va chuyén siu: Mo rong cac mo hinh vt 1y tién tién va cac
danh riéng cho hoc sinh gioi.
2. Phuong phép giai: Gom quy trinh timg budc 13 rang.
3. H¢ thong bai tap van dung miu: Mdi bai tap duoc trinh bay qua tién trinh 4 budc doc
quyén: Pé bai = @ Pinh hwéng tw duy = [Z Hwéng dan gidi chi tiét= /\ Lwu y cho hoc sinh.
4. H¢ thong bai tp Tric nghiém tra 10i ngin: Diém nhin cdt 161 bam sat cdu trac dé thi
m&i. Phan nay gitp hoc sinh rén luyén k¥ niang bAm may, kiém soat sai s6 va lam chi toc do xir 1y
tinh huéng dinh luong dudi ap luc phong thi.
Tap tai liéu la tém huyét cia doi ngii Physics Team, cam két la bé phong viing chdc dwa cdc em hoc
sinh lam chii chwong trinh méi va vieon t6i nhitng bang vang thanh tich cao nhat.

Heé thdng 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 1rng tir

T trudng tai mot diém duoc dic trung boi vecto cam tng tir B.
Phwong: tring véi truc ctia kim nam cham thir dat can bang tai diém khao sat.
Chiéu: tir cuc Nam dén cuc Bic ctia kim nam cham tht.
Ponvi: [B] =T

2. Nguyén Iy chong chit tir truong

Cam tng tir tong hop tai mot diém bang tong vecto cac cam mg tir thanh phan:

§:§1+§2++§n
Mot s6 trudng hop thuong gip:
a) Cac vecto cung phwong

B=B,+B;+--

B = ’B%+B%

B= \/Bi + B% + 2B;B,cosa

b) Hai vecto vudng goc

¢) Hai vecto hgp géc a

v

O!b

v

3. Quy tic xac dinh chiéu tir trwong
a) Dong dién trong diy din thiang dai
* Dt ngén cai cta ban tay phai chi theo chiéu dong dién.
» Cac ngén con lai khum ty nhién chi chiéu cac dudng stc tir bao quanh day dan.
b) Dong dién trong vong day tron
« Khum c4c ngon tay phai theo chiéu dong dién chay trong vong day.
* Ngon cai chodi ra chi chiéu cua vecto cam tng tir tai tim vong ddy va bén trong vong day.

¢) Dong dién trong 6ng dy (solenoid)
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« Khum cac ngon tay phai theo chiéu dong dién chay qua cac vong day.

* Ngon cai chodi ra chi chiéu cua vecto cam ung tir bén trong ong day, dong thoi chi vé phia cuc

Bac cua ong day.

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

Mam ban tay phéi thea
chigu durting sife tir

Duong ste tir

dong dign cming/ |

Durémg sirc tir

Dong dién thing dai Dong dién tron Dong dién trong 6ng diy (solenoid)

b) Quy wéc hinh hoc
* @ : vecto huéng ra khoi mat phang hinh vé.

* ® : vecto hudng vao mit phang hinh vé.
4. Cam ung tir ciia cac dong dién dic biét

a) Dong dién thing dai

pol
B=—>
2nr

hay

I
B=2x10""-
r

Trong d6: I: cudng d6 dong dién, r: khoang cach tir diém khao sat dén day.

b) Vong day tron tai tim

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

B

" 2(R? + x2)32

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

d) Ong day dai

N -7
B = o1 =2m.107"nl
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voin = % 14 s6 vong day trén mot don vi chiéu dai, N 14 tong s6 vong day cua bng, [ 1a chiéu dai
ctia ong.

5. Mé rong cho hgc sinh giéi

a) Dinh luit Biot — Savart

Dinh luat Biot — Savart ding dé xac dinh tir truong cta cac dong dién co hinh dang bat ky.

Phén tir cam Gng tir:

. poI(dIxT)
dB ="~
4T 3
b6 1on
Uo Idlsin 6
dp="2"""
4T 1r?

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

- Cong thirc:

1
B =107 g (cosf; + cos0,)

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

¢) Ong day hiru han

Tai mot diém trén truc cua 6ng day hiru han, tir truong khong déu hoan toan.

- Cong thirc tong quat:

|B=21r-10‘7-n-1-(co 1+c0502)|

Hoic cach viét khic thuong gip:

|B:21't-10‘7-n-1-(sinﬁ1+si 2)|

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

- Hé qua: Tai miéng dng diy (mot dau dng), cam tng tir chi bang mot nira gia tri ¢ chinh gitra dng

A 1
day: Bmiéng = EBgifra-

d) Pinh luit Ampere

Phat biéu: Tudn hoan cta vecto cam tng tir doc theo mot duong kin bat ky bang pgnhan véi tong
dai s6 cac dong dién xuyén qua mat gidi han boi duong kin do.

Bidu thire: § 5 - dl = gl

Y nghia: Dinh ludt Ampere dac biét hitu hiéu dbi voi cac hé c6 tinh ddi xtmg cao: Day dan théng

dai, dng day dai, ddy dan try dic, cap dong truc.
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Vi du kinh dién: Vi day din thang dai: B - 2mr = ol

Mol
2nr

suyra B =
chinh 13 cong thirc quen thudc cua day dan thang dai.
e) Ky thuét tich phén trong bai toan tir truwdng
Déi voi cac day dan co hinh dang phuc tap:
* Buée 1: Chia day dan thanh cic phan tir rat nho: dl
e Bwéce 2: Tinh: dB theo dinh luat Biot — Savart.
* Bude 3: Khai thac tinh ddi xtng dé loai bo cac thanh phan triét tiéu.
* Buéc 4: Lay tich phan: B = [ dB
f) Chong chit tir treong trong khong gian
D6i véi bai toan ba chiéu:
B, = Y.B;cos a;
B, = Y.Bicos f;
B, = Y.Bjcosy;

B = /B§+B§+B§

Phuong phéap nay thuong gap trong cac bai toan:

Sau do6:

- Hé day dan vuong goc.
- Khung day khong ddng phang.

- Tur truong trong khong gian.

6. Sai 1Am thwong gip
* Nham chiéu ciia vecto cam ung tir.
« Nham khoang cach rtrong cong thic day thang dai.
* Cong dai s6 thay vi cong vecto.
* Dung cong thirc ddy thang dai cho day hiru han.
* Quén khai thac tinh d6i xing.
* Xac dinh sai goc Btrong dinh luat Biot — Savart.

« Nham giira tir trudng tai tim vong dy va trén truc vong day.

Il. PHUONG PHAP
- Xéc dinh diing chiéu cua timg vecto cam Gng ti.
- Khai thac tinh d6i xtmg cua hé.

- Lya chon giita Biot — Savart va Ampere.
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- Chuyén bai toan vecto thanh bai toan hinh hoc.
Vi vay, trude khi tinh toan, can ludn tra 11 ba cau hoi:
1. Tir truong do ting dong dién c6 chiéu nhu thé nao?
2. C6 thanh phan nao triét tiéu do d6i xtng khong?
3. C6 thé sir dung Ampere dé tranh tich phan hay khong?
III. BAI TAP VAN DUNG
@ PT |Bai 1: Xac dinh diém cé cam vwng tir tong hop triét tidu va tinh chit cia viing tir truong
Hai day din thing dai vo han dugc dat song song trong khong khi, cach nhau mot khoang
d = 10 cm. Dong dién chay trong hai day c6 cudng do lan luotlal, = 6 Aval, = 9 A.
1. Gia su hai dong dién chay nguoc chiéu nhau, hay xac dinh vi tri cua nhiing diém c6 cam
{ng tir tong hop bang 0. Piém d6 nam trong hay ndm ngoai khoang cach giita hai day?
2. Tai diém M nam cach day (1) mot khoang 6 cm va cach ddy (2) mot khoang 8 cm. Tinh d6

16n cam ung tir tong hop tai M trong truong hop hai dong dién nguoc chiéu.

@ PINH HUONG TU DUY
* Nguyén li chong chit: Cam tng tir tai mot diém 1a tong vecto: B = §1 + §2.
* Pi¢u Kién triét tiéu (§ = 6): Hai vecto §1 va §2 phai ciing phuong, ngugc chiéu va cing d¢ 16n.
* V6i hai dong ngwroc chiéu: Diém triét tiéu nam ngoai khoang hai day, vé phia diy c6 dong dién nho hon.
* Quy tic niam tay phai: Stir dung dé xac dinh phuong va chiéu cua timg vecto cam tng tir thanh
phan. Luu y B luon vudng goc vai ban kinh ndi tir ddy dén diém xét.
* Hinh hoc: Kiém tra mbi lién hé giita cac khoang cach (6 — 8 — 10) dé nhan dién tam giac vudng,

tir d6 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
__________________________ ', SRTRRISR— -, W
2 | |
* 10 cm
BZ

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

- Vi tri: Dbi v6i hai dong dién nguoc chiéu, cac diém cé vecto cam ung tir nguoc chiéu nhau phai
nam ngoai khoang céach giira hai day. Vi I; < I,, diém nay nam gan déy (1) hon.

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

- Do 16n:
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I I
B,=B,=>2-1072=2.10"72
41 r
6
:>r—1:r1+10:>6r1+60=9r1:>3r1=60:>r1=20cm

Két luan: Piém can tim nam ngoai khoang cach hai day, cach day (1) mot doan 20 cm va cach day
(2) mét doan 30 cm.

2. Tinh cam ing tir tai diém M

Tacory=6cm=0,06m; r, =8cm = 0,08 m; §
1
d=10 = 0,1 m.
o §/. S,
Nhan thay: rf+rf=62+82=102=d?> © /B, il
Tam giac tai M vudng tai M. ) e .
- P 16n cac cam ung tir thanh phan: ® _________ 1_ 6 Z,;n _______ Qz
B=2-10_71—1=2-10_7i=2-10_5T %
! n 0,06
I, 9
B,=2-1007==2-1077——==2,25-10">T
z T 0,08

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

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

A\ LUU Y CHO HQC SINH

* Quy tic nim tay phai: Ngon cai chi chiéu dong dién, cac ngon tay khum lai chi chiéu duong sirc
tr. Tai mot diém cu thé, vecto Bla tiép tuyén cua duong suc tu tai diém do.
* Vi tri diém triét tiéu:

Hai dong cung chiéu: Diém triét tiéu ndm trong khoang giita hai day.

Hai dong nguogc chiéu: Piém triét tiéu nam ngoai khoang hai day, vé phia dong dién nho hon.
* Pon vi: Ludn d6i khoang cach tir cm sang m trudc khi tinh toan dé tranh sai s6 lily thira.
* Tw duy hinh hoc: Ludn kiém tra cac b sb Pythagore (3 — 4 — 5, 6 — 8 — 10) dé xéac dinh nhanh

phuong cua cac vecto.

& PT |Bai 2: Tong hop tir trrdng ciia h¢ diy din thang song song tao thanh hinh vudng
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* K§ ning tich phan vanh khin: Day 1 k§ niang nén tang. Khi mat do dong j phu thudc vao ban
kinh r, ta phai chia nhé tiét dién thanh cac vanh tron c6 dién tich dS = 2mrdr.
* Sur lién tuc ciia tir trwong: Hiy kiém tra xem biéu thic B & (2) khi cho r = R ¢6 khép vdi biéu

thirc & (3) khong. Néu khong khdp, chic chin ban da sai & budc tinh tich phan I,.

I11. BAI TAP TRAC NGHIEM TRA LOI NGAN

@ PT |Bai 6: Cudong d dong dién trong cudn diy tron nhiéu vong

Mot cudn day tron gdom 100vong ddy gidng nhau dugc quéan nbi tiép, cach dién voi nhau. Mdi
vong day c6 ban kinh R = 5,0 cm. Khi cho dong dién chay qua cudn day, cam ung tir tai tam cudn
day c6 d6 16n B = 5,0 x 10~* T. Cudng d6 dong dién chay trong cudn diy bang bao nhié¢u? Két qua

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

@ PINH HUONG TU DUY
* Bude 1: Viét cong thirc cam Gng tir tai tim ctia mot vong déy tron.
* Burde 2: M6 rong cong thirc cho cudn diy gdm nhiéu vong day giéng nhau.

* Buée 3: Bién doi cong thire dé tim cudong do dong dién.

[ HUONG DAN GIAI CHI TIET
Cam Gng tir tai tim ctia cudn day gom Nvong:

UoNI
2R

B =

Suy ra:
2RB
| =——
toN
Thay s6:
_2-0,05-5><10‘4
~ 4mx 1077 -100

I = 5x107° 1 0,398 A
T AT x10-5 4w

Dap sb dién phiéu: |0 |, [4 | |

/\ LUU Y CHO HQC SINH
- Véi cudn day gdbm Nvong gidng nhau mic ndi tiép, cam tmg tir tai tim bang Nlan cam tng tir do
mot vong day gay ra.
- Khi thay sb can d6i ban kinh sang mét: R = 5,0 cm = 0,050 m

A , NI .., A A \ .o \ Y A v N . ;
- Cong thic B = ”ZO—R chi &p dung cho cudn day tron c6 cac vong dong tam va cung ban kinh.
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@ PT |Bai 7: Cam &ng tir trén truc cudn day tron va rng dung trong do tir trwong

Trong thuc nghiém, dé tao ra mot vung tu truong c6 do déng nhét cao hodc dé hiéu chuan
céc thiét bi do tir truong nhu cam bién Hall, nguoi ta thudng st dung cac cudn day tron det. Xét
mot cudn day tron det gdm N = 100vong ddy quén sit nhau, ban kinh trung binh ciia cudn day 1a
R = 10 cm. Dong dién chay qua cudn day c6 cuong d6 khong doi 1.
Trén tryc cia cudn day, tai diém Mcéach tAm Omot khoang x, cdm ung tir giam con mot nira so vdi

gid tri tai tim. Tinh ti s6 % c6 gié tri bang bao nhiéu? (két qua lam tron dén hang phan trim)

bap sé:l | | | |

@ PINH HUONG TU DUY
e Bude 1: Dung cong thitc cam ung tu trén truc ciia cudn day tron: B(x) = %.
* * Budc 2: Tinh gid tri tai tam O0: B(0) = “;—2”.

« « Buée 3: Dung diéu kién cam tng tir tai Mgiam 2 lan: B(x) = %B (0).

Tur d6 giai phuong trinh theo %.

[ HUONG DAN GIAI CHI TIET
- Cam ung tu tai diém M trén truc cudn day, cach tam Omot khoang x, c6 d¢ 16n:

o NIR?

B(x) = 2(R2 + x2)3/2 '
- Tai tim O, tirc x = 0: B(0) = #;:1.
- Theo d& bai:
1
B(x) = EB(O)'
Suy ra:
uoNIR? 1 poNI

2(R2+x2)3/2 2 2R

Rut gon:

__r 1
(R% +x2)3/2 ~ 2R’
2R® = (R* 4+ x%)3/2,
Lily thira hai vé:
4R® = (R* + x?)3.
R? + x? = R?Y4.
x? = R*(V4-1).
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