ALy TU TRONG

Chuong 1. TU TRUONG

Muc tiéu:
Sau khi hoc xong chwong nay, hoc sinh co kha nang:

- Nhdn biét tir tinh cua ddy dan c6 dong dién qua thwe nghiém, tir truong, dwong sirc tir, tir
trwong cia Trdi Pat.

- Néu khdi niém tuw truong déu va luc tir do tir truong déu tac dung lén mot doan ddy dén cé
dong dién, cdch xdc dinh cam ing tir, biéu thirc tong qudt ciia vecto lyc tir, dic diém chuyén
déng cua hat dién tich trong tir truong déu.

- Tinh dwoc cam ung tir truong cua dong dién chay trong day dan thang dai, trong day dan
uon thanh vong tron, trong éng ddy dan hinh tru, cia nhiéu dong dién.

- Trinh bay khdi niém lyc Lorentz.

- Xac dinh hinh anh cac logi dwong suvec tu, ki nang tinh toan qua cong thirc cam wng tir, cong
thirc do 16m lyc tiv, ki nang xdc dinh hwdng tir truong cia dong dién chay trong cdc ddy dan cé
hinh dang dac biét, ki nang xac dinh phwong, chiéu, dé Ién luc Lorentz.

Bai 01 TU TRUONG

1. Nam chim

Nam cham 1a cac vat cé kha niang hut duoc sat. Vat liéu dung dé 1am nam cham
thuong 1a sit, niken, coban, mangan ...

M&bi nam cham bao gio ciing ¢6 hai cuc dugc goi la cuc Nam (S) va cuc Bac (N). Mot
kim nam chdm nhoé duoc dit t do va c6 thé quay xung quanh mét truc thang dimg di qua
trong tAm ctia kim, ta thiy n6 luén nim theo huéng Nam — Bic.

Hai cuc caa hai nam cham dat gan nhau s& day nhau khi chung cung tén va hat
nhau khi ching khac tén.

Luc tuong tac cua hai nam cham véi nhau goi la luc tir, cac nam cham dugc goi 1a
vat cé tu tinh.

2. T tinh ctia day din c¢6 dong dién

2.1. Thwc nghiém

- -

,f‘_v,,_,_,__,,, Fa y &

s -—I it l—*

o G =
Dong dién [

H.1 H.2 H.3
Thuc nghiém cho thay day dan cé dong dién ciing c6 tir tinh nhw nam cham.
Dong dién c6 thé tac dung luc 1én nam cham; H.1
Nam cham c6 thé tac dung luc 1én dong dién.; H.2
Hai dong dién c6 thé twong tac voi nhau; H.3

2.2. Két luan

Luc tur 1a lyc tuong tac gitra nam cham véi nam cham, dong dién vdi dong dién va
nam cham v&i dong dién. Dong dién va nam cham deéu cd tu tinh.
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3. T trwong
3.1. Twong tac tir

Xung quanh mot dong dién hay mot nam cham ton tai mot tir trudng. Chinh tir trudng
nay da gay ra luc tur tac dung 1én mdt dong dién khac hay mdt nam cham khac dat trong
do.

3.2. Dinh nghia

Tu truong 1a dang vat chét ton tai trong khong gian ma biéu hién cu thé 1a sy xuét hién
cua lyc tur tdc dung 1én mgt dong dién hay mgt nam cham dat trong do.

3.3. Hwéng quy woéc caa tir trwong

Hudng cua tir trudng tai mot diém la huéng Nam — Bic cua kim nam chdm nhé nam
can bang tai diém do.
4. Puong sure tir
4.1. Pinh nghia

Puong stc tir 14 nhitng dudng vé ¢ trong khong gian co tir truong sao cho tiép
tuyén tai moi diém c¢6 hudng trung véi hudng cua tr truong tai diém d6.Hinh dang cua
duong suc tu dugc quan sat bang phuong phap tu pho.
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Duong sure tir
4.2. Céc vi du vé dwong sic tir
Vi du 1: tir truong ctia dong dién thang rat dai

Vi du 2: tir trudng cua dong dién tron |

Dudng sirc tir cha dong dién thang Duong sirc tir cua dong dién tron




ALy TU TRONG
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ﬁ [—/ Mat Nam Mat Bac

Cdc duong suc tur cua dong dién tron co chiéu di vao mat Nam va di ra mat Bdc cua
dong dién tron ay.

Quy tic ndm tay phai:

Pé ban tay phdi sao cho ngén cdi nam doc theo ddy dan
va chi theo chiéu dong dién, khi do cdc ngon kia khum lai

cho ta chiéu cua cac duwong siec tu. B C §< AL

4.3. Céc tinh chat ciia duwdng sic tir I
Qua mdi diém trong khong gian chi v& dugc mot duong sire tir.
Cac duong stc tir 1a nhitg dudong cong khép kin hodc vo han & hai dau.

Chiéu cua cac dudng sirc tir tuan theo nhitng quy tac xac dinh (quy tic nam tay phai,
quy tac vao Nam ra Bac).

Ngudi ta quy ude vé cac dudng stre tir sao cho chd nao tir trrdng manh thi cac duong
strc tr mau va cho nao tir truong yéu thi cac duong suc tur thua.

5. Tir trwong Trai DAt

A
cuc bac nam cham
- Cuc bac dya ly

Ciu héi va bai tap
1.1. Trinh bay dic diém cta nam cham?
1.2. Néu két luan vé tir tinh cua dong dién, giai thich?
1.3. Nhic lai khai niém dién truong va néu khai niém tr truong ?

1.4. Tir truong dong vai trd quan trong nhu thé nao ddi voi sy song trén hanh tinh ?
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Bai 02 LUC TU - CAM UNG PIEN TU
1. Luc tir
1.1. Tir trwdng déu

Tu truong déu 1a tir trrong ma dic tinh cua nd gidng nhau tai
moi diém; cac dudng strc tur la nhirng duong thang song song,
cung chiéu va cach déu nhau.
1.2. Xac dinh luc tir do tir truong déu tic dung 1én mét doan
day dan c6 dong dién ’

Khi cho dong dién c6 cuong do I chay qua MiM: thi xuat hién
luc tr F tac dung 1én MiM Thuc nghiém ching to rang:
F L MM, va F vudng goc voi dudng stre .

Két quala F c6 phuong nam ngang va c6 chiéu nhu hinh vé sau:

Luc F cuong do dugce xac dinh boi cong thirc sau: F=mgtand (2.1)
2. Cam ung tir
2.1. Thi nghiém

3 Hus’Jng tu
Thi nghiém mo6 ta & 1.2 cho phép xac dinh lyuc tir Yung

F do tir truong tic dung 1én doan diy MiM; = 1, ¢6 .

. . . F
dong dién chay qua. Két qua cho thay thuong so % X ;
khong thay d6i. Nguoi ta dinh nghia thuong s6 do 1a ks _
cam Ung tuor tai vi tri dang xét, ki hiéu la B: MG VecmnwmonaN '

F

B = —(2

I
2.2. Pon vi cam wng twr: T (tesla)
2.3. Vecto cam &ng tur
Vecto cam ung tir B tai mot diém:
C6 hudng trung v6i hudng cua tir trudng tai diém do;
F

Cé6 d6 16n: B = ﬁ

2.4. Biéu thirc tong quat ciia vecto luc tir

Luyc tir F tac dung 1én phan tir dong dién | M,M, = Il dit trong tr trudong déu, tai d6
coOcamung tu la B
- Co diém dat tai trung diém cua I,

- Co phuong vudng goc voi I va B;
- C6 chiéu tuan theo qui tac ban tay trai: Dat ban tay trai sao cho cdc duwong suc tur
ddam Xuyén Vao long ban tay, chiéu tir ¢é tay dén ngon tay tring Véi chiéu dong dién, thi

ngén tay cdi chodi ra 90° chi chiéu cia lyc tir tde dung 1én dong dién.
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- Co d9 lon: F=IIBsina (2.3); a=(B;l)

B

M

Cau héi va bai tap
2.1. Néu ddc diém cua lyc tir ?
2.2. Céch xac dinh vecto cam tng tir ?

2.3. DBit mot doan day dan dai 1,5 m, mang dong dién 10 A, dit vuong goc trong mot tir
truong déu c6 do 16n cam ung tir 1,2 T. N6 chiu mot luc tir tdc dung 1a bao nhiéu?

2.4. Mot day dan dai 1 m mang dong dién 10 A, thi (ihiu tac dung bo1 mot luc 0,5 N. Goc
1€ch gitta cam ung tir va chiéu dong dién trong day dan 1a 30°, tinh cam Gng tir ?

i

Bai 03 TU TRUONG CUA DONG PIEN CHAY TRONG CAC DAY DAN
CO HINH DANG PAC BIET

1. Tir trwedong cia dong dién chay trong diy din thing dai

Duong stc tu la nhing duong tron nam trong nhiing mat
phang vudng goc voi dong dién va cd tim niam trén day dan. 1 B
Chiéu dudng stre tir duoc xac dinh theo qui tic nam tay CO:QA,,/(

phai.

Do 16n cam ng tir tai diém cach day dan mot khoang r:
B= 21071 3.1)
r

2. Tir trwong ciia dong dién chay trong day din uén thanh vong tron

By,
N

DPuong suc tir di qua tam O cia vong tron la duong
thang v6 han & hai dau con cac duong khac 14 nhiing
dudng cong co chiéu di vao mat Nam va di ra mat Bac
cua dong dién tron do.

D0 16n cam ung tur tai tdm O cua vong day:

B = 27107 N'E (3.2)
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3. Tir trwdng ciia dong dién chay trong 6ng diy din hinh tru

Trong 6ng day cac duong stc tir 1a nhitng dudng thang
song song cung chiéu va cach déu nhau.

Cam tUng tir trong 1ong dng diy: B=47.107"nl (3.3)

i

ror N \ A \ A A A . N e
Chu y: n=—, n la s0 vong quan trén mét don vi dai
I
cua loi.

4. Tir trudng ciia nhiéu dong dién

Vecto cam Gng tir tai mot diém do nhiéu dong dién giy ra bang tong cac vecto cam
ung tir do tirng dong dién gay ra tai di€m ay

N
B=B+B,+..+

Cau hdi va bai tap
3.1. Mot dong dién chay trong day dan thang dai vo han c6 cudng do 10 A dit trong

chan khong, sinh ra mot tir truong tai diém cach day dan 50 cm. Cam tng tir ¢6 do 16n 1a
bao nhiéu ?

3.2. M6t dong dién chay trong mot day tron 20 vong, c6 duong kinh 20 cm, cuong do 10
A. Tinh cdm Ung tir tai tdm cac dong day.

3.3. Mot dng day dai 50 cm ¢6 1.000 vong day, dong dién 5 A. Tinh cam ung tir trong
long ong day.

3.4. Hai diy dan thang dai song song, cach nhau 15 cm, dat trong khong khi c6 hai dong
dién cung cuong do 4 A chay cung chiéu nhau. Xéc dinh vecto cdm g tir tong hop tai
M nam trong mat phang vuong goc voi hai day va cach day mét 1a 10 cm, cach day hai la
S5cm.

LY
Bai 04 LUC LORENTZ
1. Luc Lorentz

1.1. Pinh nghia luc Lorentz

Moi hat dién tich chuyén dong trong mot
treong, déu chiu tac dung cua luc tir. Luc tur
nay duoc goi 1a Lorentz

1.2. Xac dinh luc Lorentz

Luc Lorentz do tir trudng c6 cam ang tir B tac dung 1én mét hat dién tich qo chuyén

, -
doéng vai van toc v :
- -

- C6 phuong vudng goc vdi vva B
- C6 chiéu theo qui tic ban tay trai: dé ban tay trai mo rong sao cho tur truong hudng

vao long ban tay, chiéu tir c6 tay dén ngon giita 1a chiéu cta v khi o > 0 va nguoc chiéu

v khi o < 0. Luc d6 chiéu cta lyc Lorentz 12 chiéu ngén cai chodi ra;
-C6dd16n: f = |q0|VBSina . a=(",B) (4.1)
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2. Chuyén dong ciia hat dién tich trong tir truomg déu

2.1. Chu y quan trong

Luc tac dung f ludn ludn vudng goc voi van tde V , cong suat tirc thoi:

P=1fv=0 (4.2

Pong n?tng cua hgt duogc bao toan, do 16n van tde cua hat khong doi, chuyén dong cua
hat 1a chuyén dong déu.
2.2. Chuyén déng cia hat dién tich trong tir truwomg déu

‘ Khao sat chuyén dong cua mot h’glt dién tich qo, khdi lugng m trong mot tur truong
déu, f ludn luon vudng goc véi van toc V , nghia la dong vai tro luc hudng tam.
2 mv

mv
f=V g [vB (4.3 R=r— (44
= =lo B (43 a9

Cau hdi va bai tap
4.1. Mot electron chuyén dong véi van toc 107 m/s trong mot tir truong déu co cam Gng
tr 2.10° T, theo phuong vudng goc véi cam tng tir. Tinh d6 16n cua luc Lorentz?

4.2. Mot hat mang di¢n tich 3,2.10° C, khéi luong 66,8.1028 kg, chuyén dong trong mot
tu truong déu c6 cam ung tu 1,2 T, theo quy dao c6 ban kinh 0,45 m.

a. Tinh van tdc cua hat ?

b. Tinh chu ky quay cua di¢n tich ?

Chuong I1. CAM UNG DPIEN TU

Muc tiéu:
Sau khi hoc xong chirong ndy, hoc sinh co kha nang:

- Trinh bay dwoc khdi niém tir thong, sudt dién dong cam wng trong mach kin, quan h¢ giita
sudt dién déng cam ung va dinh ludt Lenz, su chuyén héa ning leong trong hién tiwong cam ing
dién tu, khai niém vé tw thong riéng cua mot mach kin. khai niem ty cam.

- Gidi thich dwoc nguyén nhdn gdy ra sudt dién dong cam img, cdach xdac dinh chiéu dong
dién cam ving theo dinh ludt Lenz, nguon goc, tinh chdt va cong dung ciia dong dién Foucault.

- Néu duoc cdc ung dung cua hién tuong tu cam.

- Phdn tich dwoc méi quan hé nghich, tir truong gdy ra dong dién.

- Xdc dinh dwoc chiéu dong dién cam ung theo dinh ludt Lenz.

- Lap lugn duoc vé quan hé gita sudt dién dong cam ung va dinh ludt Lenz.
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Bai 05 TU THONG - CAM UNG PIEN TU
1. Tir thong
1.1. Pinh nghia

Tu thong qua mot di¢n tich S dat trong tur
truong déu:

34

W

® = BScosa (5.1)

Vi o 1a gbe giira phap tuyén n va B .

1.2. Pon vi do tir thong
Trong hé SI don vi tir thong 1a Weber (WD).
1Wb = 1T.1m>?.

2. Hién tuong cdm wrng dién tir
2.1. Thi nghiém
2.1.1. Thi nghiém 1

Cho nam cham dich chuyén lai gan
vong day kin (C) ta thay trong mach kin
(C) xuat hién dong dién.
2.1.2. Thi nghiém 2

~Cho nam cham dich chuy,én ra xa mach kin (C) ta i “{“‘ ‘
thay trong mach kin (C) xuat hién dong dién nguoc G

chiéu véi thi nghiém 1. Cyon dng
2.1.3. Thi nghi¢m 3 is
Giit cho nam cham dung yén va dich chuyén
mach kin (C) ta cling thu dugc két qua tuong tu.
2.1.4. Thi nghiém 4
Thay nam chdm vinh ciru bang nam cham dién. Khi thay ddi cuong d6 dong dién
trong nam cham dién thi trong mach kin (C) ciing xuat hién dong dién.

2.2. Két luan

Tat ca cac thi nghiém trén déu c6 mot dic diém chung 1a tir thong qua mach kin (C)
bién thién. Dya vao cong thic dinh nghia tir thong, ta nhan thy, khi mét trong cac dai
lwong B, S hoic a thay ddi thi tir théng @ bién thién.

Két qua caa thi nghiém chang to rang:

M®i khi tir thong qua mach kin (C) bién thién thi trong mach kin (C) xuét hién mot
dong di¢n goi 1a hién tuong cam ung dién tur.

Hién twong cam tmg dién tir chi ton tai trong khoang thoi gian tir thong qua mach kin
bién thién.
3. Pinh luit Lenz vé chiéu dong dién cim @ng
3.1. Thi nghiém

Thi nghiém & hinh a cho thay tir thong qua (C) ting: i nguoc chiéu duong.

Thi nghiém & hinh b cho théy tir thong qua (C) giam: i tring voi N\
chiéu duong. b
3.2. Twr trwong cam wng va tir trwedo'ng cia nam cham

Dong dién cam @ng xuat hién thi cling sinh ra tir truong, goi 1a
tir trudng cam ¢ng. Can phan biét tir truong cam Gng vai tir trudng
cua nam cham.
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3.3. Két luan

Dong dién cam tng xuat hién trong mach kin c6 chiéu sao cho tir truong cam ung c6
tac dung chong lai su bién thién cua tir théng ban dau qua mach kin.
3.4. Truong hep tir thong bién thién do chuyén déng

Khi tir théng qua (C) bién thién do két qua ctia mot chuyén dong nao do thi tir truong
cam ng c6 tac dung chéng lai chuyén dong noi trén.
4. Dong dién Foucault
4.1. Thi nghiém thir nhat

Mot banh xe kim loai c6 dang mot dia tron { mu“m P 0
quay xung quanh truc O cua nd truéc mot nam Qa0
cham dién. Khi chua cho dong dién chay vao 0 Cb
nam cham, banh xe quay binh thuong. Khi — @)

cho dong dién chay vao nam cham banh xe
quay cham va bi ham dung lai.
4.2. Thi nghiém thi hai

Mot khéi kim loai hinh 1ap phuwong dugc
dat gitra hai cuc cua mot nam cham dién. Khbi
ay duoc treo bang mot soi day mot dau cb a8
dinh; trudc khi dua khoi vao trong nam cham e
di€n, soi day treo duogc x0an nhiéu vong. Néu
chua c6 dong dién vao nam cham dién, khi tha ra khdi kim loai quay nhanh xung quanh
minh no.

Néu co dong di¢n di vao nam cham dién, khi tha ra khdi kim loai quay cham va bi
ham dung lai.
4.3. Giai thich

O céc thi nghiém trén, khi banh xe va khéi kim loai chuyén dong trong tir truong thi
trong thé tich ciia chiing cuét hién dong dién cam (ng — nhimg dong dién Foucault. Theo
dinh luat Lenz, nhitng dong dién cam ung nay ludn co tac dung chéng lai sy chuyén doi,
vi vay khi chuyén dong trong tir truong, trén banh xe va trén khéi kim loai xuét hién
nhitng luc tir c6 tac dung can tro chuyén dong cua chiing, nhiing luc dy goi 1a luc him
dién tur.

4.4. Tinh chat va cong dung cia dong dién Foucault

Moi khéi kim loai chuyén dong trong tir truong déu chiu tac dung cua nhirng luc him
dién tir. Tinh chéat nay dugc (ng dung trong cac bd phanh dién tir cua nhimg 6t6 hang
nang.

Dong dién Foucault gdy ra hiéu (ng téa nhiét Joule — Lenz trong khdi kim loai dat
trong tir trudng bién thién. Tinh chat nay duoc ung dung trong cac 10 cam ung dé nung
nong kim loal.

Trong nhiéu trudng hop dong dién Foucault gay nén nhitng ton hao ning luong vo
ich. Bé giam tac dung ctia dong Foucault, ngudi ta c6 thé ting dién trg caa khéi kim loai.
Dong Foucault ciing dwoc tng dung trong mot s6 16 t6i kim loai.
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Cau hoéi va bai tap
5.1. Néu cach xac dinh chiéu ctia dong dién cam tmg ?
5.2. Néu tng dung cua dong dién Foucault ?

5.3. M6t vong ddy din phang c6 dién tich 5 cm? dit trong mét tir truong déu B= 0,1 T.
Mat phang vong day hgp voi duong cam tng tir mot goe 30° . Tinh tir thong qua dién tich
cua vong day ?

i

Bai 06 SUAT PIEN PONG CAM UNG
1. Suéit dién dong cim ng trong mach kin
1.1. Pinh nghia
Suit dién dong cam tng la suat dién dong sinh ra dong dién cdm Ung trong mach kin.
1.2. Pinh luat Faraday

Suat dién dong cam tng:

AD
=—— (6.1
e =— 61

c

Néu chi xét d6 16n cua ec (khong ké dau):
AD
e|=|=— (6.2
el-[52] 62

Do 16n cla suit dién dong cam ung xuét hién trong mach kin ti 1€ vdi tdc do bién
thién tir thong qua mach kin do.

2. Quan hé giira suat dién déng cim vng va dinh luit Lenz

Sy xuét hién dau (-) trong biéu thirc (6.1) 1a phu hop véi dinh luat Lenz.

Truéc hét mach kin (C) phai dugc dinh hudéng. Dyua vao chiéu di chon trén (C), ta
chon chiéu phap tuyén dwong dé tinh tir théng qua mach kin.

Néu @ ting thi ec < 0: chiéu cia suat dién dong cam tng (chiéu cta dong dién cam
mg) nguoc chiéu véi chidu ciia mach.

Néu @ giam thi e > 0: chiéu cua suét dién dong cam tng (chiéu ctia dong dién cam
mg) cung chiéu voi chiéu ctia mach.

3. Chuyén héa ning luong trong hién twong cam wng dién tir

Ban chat ctia hién twong cam ung dién tir 1a qua trinh chuyén hoa co niang thanh dién
nang.
Cau hdéi va bai tap
6.1. Xac dinh chiéu cua suit dién dong cam ung xuét hién
trong mach kin (C) khi:

a. Nam cham di xudng.

b. Nam cham di 1én.

10
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6.2. Khung day déng ABCD hinh chr nhat, c6 1000 vong, mdi vong cé kich thude
20cm x 10cm dat vao tur truong déu, co6 B=0,5T. Vecto cam ung tir hgp véi mat phang

khung 300.

a. Tinh tir thong qua khung day.

b. Cho tir truong giam déu dén khong trong thoi gian 0,1s. Tinh suat dién dong cam
ung xuat hién trong khung trong thoi gian bién doi.

c. Biét khung co dién tré 10Q. Tinh cuong dé dong dién cam ung chay trong khung.

6.3.. Mot cudn diy dan dep hinh tron gdm N vong, mdi vong c6 ban kinh R = 10 cm; moi
mét dai cua day co c6 dién tré 0,5Q . Cudn day dugc dat trong mot tir truong déu, vecto
cam Ung tr vudng goc v6i cac mit phing chtra vong day va c6 do 16n 102 T giam diéu
dén 0 trong thoi gian At =10"?s. Tinh cudng do dong dién xuat hién trong cudn day do.

)
Bai 07 TU CAM
1. Tir thong riéng ciia mot mach kin
Tur thong riéng cuia mot mach kin c6 dong dién chay L
: — 1 " GUB0000—
qua: d=Li (7.1)

2
P tw cim cia mot éng day: L = 47.107.. NT S (7.2)

e Wh

bon vi cua d0 tu cam l1a henri (H); 1H= ——
1A

2. Hién twong tw cam

2.1. Pinh nghia

Hién tugng tu cdm 1a hién tuwong cdm Ung dién tir xdy ra trong mot mach c6 dong dién
ma sy bién thién cta tr thong qua mach dugc gay ra bdi sy bién thién cua cuong do dong
dién trong mach.

2.2. Mét sb vi du vé hién tweng tw cam o R
2.2.1. Vidu I A B, [ +—B
Khi déng khoa K, dén 1 sang 1én ngay con L
\ 7 A <\ <\ L
den 2 sang 1én tur tur. —@—
Giai thich: Khi dong khéa K, dong dién qua ¢ b, (n—p

6ng day va dén 2 tang l1én dot ngot, khi dé trong
6ng day xuét hién suat dién dong tu cam coé tac / I
dung can trd sy ting ctia dong dién qua L. Do do K il
dong dién qua L va dén 2 tang Ién tur tur.

L .
2.2.2. Vidu 2 =
Khi dot ngot ngat khoa K, ta thdy dén sang bung S-Ben
1én trudce khi tat. K
Gidi thich: Khi ngit K, dong dién i giam dot L+ |, —

ngdt xubéng 0. Trong ong ddy xuat hién dong dién

11
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cam ung cung chiu vé6i i, ban dau, dong dién ndy chay qua dén va vi K ngét dot ngot
nén cudong d6 dong cam tng khé 16n, 1am cho dén sang bing 1én trude khi tat.

3. Suét dién dong tw cam

3.1. Céng thirc tinh suit dién dong tu cam
AD
e.=—— (7.3
= (19)

®=Li

Vi L khong doi, nén AD = LAi (7.4)

Vay suat dién dong co cong thic: e, = —Li—; (7.5)

Suat dién dong ty cam c6 do 16m ti 1¢ véi toc do bién thién cta cuong do dong dién
trong mach.
3.2. Ning lwong tir trudng cia ong day tw cam:

w =1 (7.6)
2

4, ITng dung

Hién tuong tu cam c6 nhiéu tmg dung trong cic mach dién xoay chiéu. Cudn cam la
mot phan tir quan trong trong cac mach dién xoay chiéu c6 mach dao dong va cac may
bién ap ...

Cau hdi va bai tap
7.1. Mot ong day dai 40cm, duong kinh 4 cm c6 400 vong day quan sat nhau. Ong day
mang dong dién c6 cuong do 1 A.
a. Tinh hé s6 tu cam ctia dng day.

b. Ngit dng day ra khoi ngudn dién. Tinh suat dién dong tu cam trong 6ng day. Cho riang
cuong do cuong do dong dién trong ong day giam déu dén khong trong khoang thoi gian
0,01 s.

7.2. Tim dd 16n suit dién dong tu cam xuét hién trong m(f):[ cudn day cc} do tu cam 2 mH,
trong khoang thoi gian 0,01 s, cuong do dong di¢n giam déu tur 0,3 A vé 0.

(AN

Chuong I11. KHUC XA ANH SANG

Muc tiéu:
Sau khi hoc xong chuwong nay, hoc sinh co kha nang:

- Trinh bay dwoc thé nao la sy khiic xa anh sang, khai niém chiét sudt ciia méi truong, tinh
thudn nghich cua su truyén anh sang, s truyén dnh sdng vao moi truong chiét quang kém hon,
diéu kién dé cé ) phan xa toan phan..

- M6 ta dwoc cau tgo va cong dung cua cdp quang.

- Vé dwoc tia khuc xq trong cac truong hop.

- Ap dung dwoc cac cong thire dinh ludt khiic xa dnh sang, céng thirc goc giéi han phan xa
toan phan dé giai bai tdp.

12
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Bai 08 KHUC XA ANH SANG

1. Sw khuc xa anh sang

1.1. Hién twong Khuc xa anh sang
&“Z"\ .
1

v <vy =N

|
I
1
|
!
1
1
|
1
1
1
I
1
1
1
I
1
1

Khtc xa anh sadng 1a hién tuong 1éch phuong (gay) cua
cac tia sang khi truyén xi€n goc qua mat phan céach gifra hai
moi truong trong sudt khac nhau.

1.2. Pinh luat khic xa anh sing

Tia khtc xa nam trong miat phang to1 (tao boi tia to1 va
phap tuyén) va & phia bén kia phap tuyen s0 VO tia toi.

Vi hai moi truong trong subt nhat dinh, ti s giita sin
goc t6i (sini) va sin goc khic xa (sinr) ludn luén khong doi:

sini
> =hj 1
siny ang s6 (8.1)

2. Chiét suit ciia moi trueong
2.1. Chiét suat ti doi

sini

Ti s6 khong doi sinr trong hién tugng khuc xa duoc goi 1a chiét suat ti ddi n, cua
moi truong 2 (chura tia khiic xa) doi vaoi moi truong 1 (chua tia tc’rl): si? =n, (8.2)

Néu n,, > 1 thi r < i: Tia khuc xa 1éch lai gan phap tuyén hon. Ta noéi méi truong 2
chiét quang hon méi trudng 1.

Neéun,, <1 thir > i: Tia khuc xa I¢ch xa phép tuyén hon. Ta n6éi mdi truong 2 chiét
quang kém moi truong 1.
2.2. Chiét suat tuyét doi ,

Chiét suat tuyét doi cia mdt moi truong la chict suat ti doi ciia moéi truong d6 doi voi
chéan khong.
n2

MGi lién hé giira chiét suat ti ¢6i va chiét suat tuyét d6i: n,, = = (83
1
Cong thic cua dinh luat khic xa ¢ thé viét dudi dang doi xang: n,sini = n,sinr. (8.4)

3. Tinh thuin nghich ciia su truyén inh sing

Anh sang truyén di theo dudng nao thi ciing truyén nguoc lai theo duong do.

Tt tinh thuén nghich ta suy ra: n, = 1 (8.5)
n

21
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Cau héi va bai tap
8.1. Khi chiéu anh sang don sic tir moi truong khong khi vao mot khéi chat trong sudt
véi goc téi 60° thi goc khiuc xa la 30°. Khi chi€u cung anh sang don sac don sac do tu
khoi chat d6 ra khong khi vai goc toi 30° thi goc khice xa 1a bao nhiéu?

8.2. Chiéu mot chum anh sang don sdc tir chan khong vao mot khéi chét trong subt voi
goc tdi 45° thi goc khiic xa bang 30°. Chiét suat tuyét doi cua moi trrong nay la bao
nhiéu ?

(A
Bai 09 PHAN XA TOAN PHAN

1. Sw truyén 4nh sing vao moi truedng chiét quang kém hon (nl >, )

1.1. Thi nghiém

Goc téi | Chum tia khic xa | Chum tia phéan xa Ehim finjeze
1nhé r>i
RAt sang RAt mo
I = ligh r ~90°
RAt mo Rét sang
i >igh | Khong con Rit sang

1.2. Géc gioi han phan xa toan phan
Vi >n,=>r>i.
Khi 1 tang thi r cling téng (r >1). Khi r dat gia tri cyc dai 90° thi i dat gia tri igh goi 1a
gdc gidi han phan xa toan phan.
- n
Ta co: sinigh = n—z (9.1)
1

Véi i > ign thi khong tim thiy r, nghia 1 khong c6 tia khiic xa, toan bo tia sang bi
phéan xa & mat phan cach. Do 1a hién tugng phan xa toan phan

2. Hién twong phan xa toan phan
2.1. Dinh nghia

Phéan xa toan phan 13 hién twong phan xa toan bo tia sang tdi, xay ra & mat phan cach
gitra hai moi truong trong sudt.

2.2. Piéu kién dé c6 phan xa toan phan
Anh sang truyén tir mot moi truong téi moi truong chiét quang kém hon.
I > igh.

3. Ung dung ciia hién twong phin xa toan phin — Cép quang

3.1. Cau tao

Céap quang 13 bo soi quang. Mdi soi quang 1a mot soi day trong subt co tinh din sang
nh¢ phan xa toan phan.

14
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Soi quang goém hai phan chinh:

Phén 16i trong sudt bang thiy tinh siéu sach c6 chiét suat 1on (N,).

Phén vo boc ciing trong sudt, bang thiy tinh c6 chiét suat N, <N,

Ngoai cung 1a mot 16p vé boc bé’mg nhyua déo dé tao cho cap co do bén va do dai co
hoc.
3.2. Cong dung

Céap quang duoc tng dung vao viée truyén thong tin véi cac wu diém:

Dung luong tin hiéu 16n.

Nho va nhe, dé van chuyén, dé uén.

Khong bi nhiu bai cac birc xa dién tir bén ngoai.

Khong c6 ruai ro chay (vi khong c6 dong dién).

Cap quang con duoc dung dé noi soi trong y hoc.

Cau héi va bai tap
9.1. Nudc co chiet suat 1,33. Chi€u anh sang tir nudc ra khong khi, dé c6 hién tuong phan
xa toan phan thi goc to1 1 bang bao nhiéu?
9.2. Tia sang tur khong khi t&1 gdp mat phan cach gitra khong khi va moi truong trong
sudt chiét suat /2, dudi goc téi 45° thi goc hop boi tia phan xa va tia khac xa la bao
nhiéu ?
(A

Chuong IV. MAT - CAC DUNG CU QUANG

Muc tiéu:
Sau khi hoc xong chwong nay, hoc sinh co kha nang:

- Trinh bay dwoc cdc cong thire lang kinh, cdc céng thire thau kinh, khdi niém diém ciee vién
va diém cuc can cia mdt, cong dung va cdu tao cia kinh lup, tao anh va cdch xdc dinh 56 boi
gidc cua kinh hién vi, su tao anh va cach xac dinh sé boi gidc cua kinh thién van.

- A’p dung duoc cac cong thiec lang kinh, cong thirc thau kinh, d6 tu cia cdc logi kinh, sira tdt
clia mdt, cong thirc tinh s6 béi gidc cia kinh hip, céng thirc tinh so béi gidc cia kinh hién vi,
cong thire tinh s6 béi gidc cia kinh thién van, dé giai bai tdp.

Bai 10 LANG KINH

1. Cu tao cia ling kinh

Lang kinh 1a mot khdi chét trong subt, dong chat (thiy tinh,
nhuya, ...), thuong c6 dang lang try tam giac.

Mot lang kinh dugc dac trung boi:

Goc chiét quang A; A
tit dién théng

Chlét Suﬁ’.t n. cua lang kinh

15
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2. Puong truvén cua tia sang qua lang kinh

2.1. Tac dung tin sic anh sang

Chum 4nh sang tring khi di qua ling kinh s& bj
phan tich thanh nhiéu chum sang don sac khac nhau.
Do 1a sy tan sdc anh sang.

2.2. Pwong truyén cia tia sang qua ling kinh

Chiéu dén mit bén cua ling kinh mot chum sang
hep don sac SI.

Tai I: tia khiic xa léch gan phap tuyén, nghia 13 1éch vé phia day cia ling kinh.

Tai J: tia khiic xa 1éch xa phap tuyén, tirc 13 ciing 1éch vé phia day cua ling kinh.

Vay, khi c6 tia 16 ra khoi ling kinh thi tia 16 bao gid ciing 1éch vé phia dy cua ling
kinh so voi tia toi.

Goc tao bdi tia 16 va tia tdi goi 1a goc 1éch D cua tia sang khi truyén qua lang kinh.

3. Cac cong thire lang kinh

sini, =nsinr; A=r+1,

- . . (10.1)
sini, =nsinr,; D=1 +1,—A

4. Cong dung cua lang kinh

Lang kinh c¢6 nhiéu tmg dung trong khoa hoc va
Ky thuat.

4.1. May quang pho

Lang kinh la by phan chinh cua may quang pho

May quang pho phén tich anh sang tir nguon phat ra thanh cac thanh phan don sic,
nho do xac dinh duoc cau tao cua nguodn sang.

May quang phd ¢ thé gdm mot hodc hai ling kinh.

4.2. Ling kinh phan xa toan phan

XK 4

Lang kinh phan xa toan phan 14 ling kinh thuy tinh c6 tiét dién thang 1a mot tam giac
vuong can.

Lang kinh phan xa toan phan dugc st dung dé tao anh thuan chiéu (6ng nhom, may
anh, ...)

Cau hdi va bai tap
10.1. Cho mét lang kinh c6 chiét sudt n = 1,5 va A = 30°. Mot tia sang don sic duoc
chiéu vudng goc dén mat trude cua lang kinh. Tinh goc 16 va goc 1éch cua tia sang.

10.2. Lang kinh thiy tinh c6 tiét dién thang 1a tam giac can ABC dinh A. Mot tia sang
don siac duge chiéu t6i vudng goc véi mit bén AB. Sau hai lan phan xa toan phan trén hai
mat bén AC va AB, tia sang 16 ra khoi ddy BC theo phuong vudng goc BC

a. Tinh goc chiét quang A cua ling kinh.

b. Tim diéu kién vé chiét suat n cua lang kinh.

16
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10.3. Lang kinh c6 chiét suat n=+/2 va goc chiét quang 60°, mot chum sang don sic hep
dugc chiéu vao mat bén AB cua lang kinh véi goc 45°. Tinh goc 16 cua tia sang khi ra
khoi lang kinh va goc 1éch cua tia to1 va tia 16.

(AN
Bai 11 THAU KiNH MONG

1. Thiu kinh — Phan loai thiu kinh
Théu kinh 1a mot khdi chat trong subt gi61 han bdi hai mdt cong hodc boi mot mat

cong va mot mit phang.
Phan loai:

- ThAu kinh 13i (ria méng) 1a thiu kinh hoi tu. T“-fc, phu

- Thau kinh 16m (ria day) la thau kinh phan ki. )
2. Khiio sat thAu kinh hoi tu lo Truc chinh
2.1. Quang tAm — Tiéu diém — Tiéu dién g

2.1.1. Quang tim

Piém O chinh gifta ctia thau kinh goi 12 quang tdm cta thau kinh.

Puong thang di qua quang tdim O va vudng géc véi mat thau kinh 13 truc chinh cia
thau kinh.

Cac duong thang qua quang tim O 1a truc phu cta thau kinh.

| 1

Trong khéng khi:

»

Thén kinh phén ki

+ Thén kinh 16m (th4n kinh

2.1.2. Tiéu diém. Tiéu dién

Chiéu truyén anh sang
[ .

i
Fi 1. =" 4F
T ’lo :

Tiéu dién vat Tiéu dién anh

Chum tia sang song song véi truc chinh sau khi qua thau kinh s& hoi tu tai mot diém
trén tryc chinh. Diém d6 1a tiéu diém chinh cua théu kinh.

MG&i thau kinh c6 hai tiéu diém chinh F (tiéu diém vat) va F’ (tiéu diém anh) déi ximg
v6i nhau qua quang tam.

Chum tia sang song song v6i mot truc phu sau khi qua thau kinh s& hoi tu tai mot
diém trén truc phu d6. Diém d6 14 tiéu diém phu cta thau kinh.

17
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M&i thau kinh c6 vo s6 céac tiéu diém vat phu Fn va cac tiéu diém anh phy Fn’.

Tap hop tat ca cac tiéu diém tao thanh tiéu dién. MJi thau kinh c6 hai tiéu dién: tiéu
dién vat va tiéu dién anh.

C6 thé coi tiéu dién 13 mit phang vudng goc véi truc chinh qua tiéu diém chinh.

2.2. Tiéu cy - Dy tu Chiéu truyén
anh sang
Tiéu cu: f= OF' 1 ‘
Po tu: D= . (1LY) F oJ F

. . 1
Pon vi ctia d6 tu 1a diop (dp): 1dp = ™
Qui u6c: Thau kinh hoi tu: >0 ; D > 0.

3. Khio sat thiu kinh phan ki

v// \%
e ——— X
:,'—,—'_ /’P’-’/ ‘\PN":‘\_-:‘_.Q)_
—>—*—n‘?3"'0'*\e ’ D=,
o= - >
/\\\ ///\

Quang tdm cua thau kinh phan ki ciing c6 tinh chat nhu quang tim cta thau kinh hoi
tu.

Céc tiéu diém va tiéu dién cua thau kinh phén ki cling dugc xac dinh tuong tu nhu do6i
v6i thau kinh hdi tu. Biém khac biét 1a ching déu do, dugc xac dinh bdi duong kéo dai
cua céc tia sang.

Qui uéce: Thau kinh phan ki: f<0; D <0.

4. Sw tao Anh béi thiu kinh

4.1. Khai niém anh va vat trong quang hoc

Anh di€m la diém dong qui ctia chum tia t61 hay duong kéo dai ctuia chiing,

Anh diém la that néu chum tia 16 1a chum hoi ty, 1a 40 néu chum tia 16 1a chum phan
ki.

Vat diém 1a diém dong qui ctia chum tia t6i hodc duong kéo dai cta chung.

Vit diém la that néu chum tia t&i 1a chum phan ki, 1a 4o néu chum tia t61 la chum hoi
tu.

18
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4.2. Cach dwng anh tao béi thau kinh

LS
.
| 3
A iy
.
A .
\ RN | V.
\
bl B\\ B
N ~
.

B | .
l i : B.’/”
1 : \Eu A | \\El /.’ F
A F ONA; FA O N AFA ’
A
' B ' Thau kinh phan ki

Vit that - Anh That Vit that - Anh 30

Str dung hai trong ba tia sau:

- Tia téi qua quang tdm -Tia 16 di thang.

- Tia t6i song song truc chinh -Tia 16 qua tiéu diém anh chinh F’.
- Tia t6i qua tiéu diém vat chinh F -Tia 16 song song truc chinh.

4.3. Cac treong hop anh tao béi thau kinh
Xét vat that v6i d 1a khoang cach tir vat dén thau kinh:
4.3.1. Thiu kinh héi tu
- d > 2f: anh that, nho hon vat.
- d = 2f: anh that, béng vat.
- 2f>d > f: anh that 16n hon vat.
- d = f: anh rat 16n, & vé cuc.
- f>d: anh 4o, 16n hon vat.
4.3.2.. Théu kinh phén ki
Vit that qua thau kinh phan ki ludn cho anh 4o cung chiéu véi vat va nho hon vat.

5. Céc cong thire vé thiu kinh

5.1. Cong thire xac dinh vi tri anh
- Cong thtrc xac dinh vi tri anh:
i 1 1
— = =+ — (11.2
f d d’ (11.2)
- Qui u6c dau: i i
Vat that: d > 0. Vat ao: d <‘O. Anh that: d” > 0. Anh do: d’ < 0.
k > 0: anh va vat cung chiéu ; k < 0: anh va vat ngugc chicu.
5.2. Cong thirc xac dinh s6 phong dai anh
Cong thirc x4c dinh sé phong dai:
k=AB__d

A =- ? (113)

k > 0: anh va vat cung chiéu ; k < 0: anh va vat nguoc chicu.
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6. Cong dung ciia thiu kinh
Thau kinh c6 nhiéu cong dung hitu ich trong doi song va trong khoa hoc.
Thau kinh duoc dung lam:
- Kinh khic phuc tat ctia mit.
- Kinh lup.
- May anh, may ghi hinh.
- Kinh hién vi.
- Kinh thién vin, 6ng nhom.
- bén chiéu.
- May quang phd.

Cau héi va bai tap
11.1. Mot vat phéng nho dat vudng goc vai truc chinh ctia mat thau kinh hoi tu tiéu cu 30
cm, cach mot khoang 60 cm. Xéc dinh vi tri dnh cua vat ?

11.2. bat vat AB vudng gbc voi truc chinh cia mot thau kinh héi tu, cho anh thét 16n gép
4 1an vat va cach vat 150 cm.,

a. Xac dinh vi tri cia anh thu duoc.

b. Xac dinh tiéu cu cia thau kinh néi trén.

an

Bai 12 MAT
1. Céu tao quang hoc ciia mit —

- Giac mac

- Thﬁy dich (bl ki i) \ Vongmac

B Lbng den g | Diém ving

- Con nguoi | \ )

- Thé thuy tinh S~

- Dl(;h thﬁy tinh Long den X // piémma

- biém vang

Mit 1a mot hé gom nhidu moi truong
trong sudt tiép giap nhau bang cac mit wmon  CALL

Tt ngoai vao trong, mat c6 cac bg phan sau:

- Gidc mac: mang cung, trong sudt. Bao vé cac phan tir bén trong va lam khuc xa cac
tia sAng truyén vao mat.

- Thuy dich: chit 10ng trong sudt c6 chiét suat xap xi bang chiét suit ctia nudc.

- Long den: man chan, ¢ gitta c6 16 tréng goi 1 con nguoi. Con nguoi ¢ duong kinh
thay doi tw dong tiy theo cudng do sang.

- Thé thuy tinh: khéi chit dic trong sudt c6 hinh dang thau kinh hai mit 16i.

- Dich thiy tinh: chat 1ong gidng chat keo lodng, lap day nhan cau sau thé thiy tinh.

- Mang lué6i (vong mac): 16p mong tai d6 tap trung dau cac soi dy than kinh thi gic.
O mang ludi céd diém vang V la noi cdm nhan anh sang nhay nhét va diém mu (tai do, cac
soi day than kinh di vao nhin cau) khong nhay cam vé6i 4nh sang.

“Hg¢ quang hoc ctia mat dugc coi twong duong mét thau kinh hoi tu goi 1a thau kinh

mat. B

Mit hoat dong nhu mot may anh, trong dé: M
Thau kinh mat ¢6 vai tro nhu vat kinh. o \V

Mang ludi c6 vai tro nhu phim. A \\QB’
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2. Sw diéu tiet cia mat — Diém cuc vién — Diém cuc can

2.1. Sy diéu tiét

Diéu tiét 1a hoat dong cua mat [am thay ddi tiéu cu ctia mét dé cho anh cua cac vat &
cach mét nhitng khoang khac nhau van duoc tao ra & mang ludi.

Khi mét & trang thai khong diéu tiét, tiéu cu ciia mat 16n nhat (fmax, Dmin).

Khi mit diéu tiét toi da, tiéu cu ciia mat nho nhat (fmin, Dmax).

2.2. Piém cuc vién — DPiém cuc can B

Khi mit khong diéu tiét, diém trén tryc cia M\A;
mat ma anh tao ra ngay tai mang luoi goi la diém . 0
cuc vién Cv. Do ciing 1 diém xa nhat ma mit c6 C. (o0 «{) ' N o W’:j]y
thé nhin ré. Mit khéng c6 tit Cv & xa vo clng
(OCv = oo)

Khi mit diéu tiét toi da, diém trén truc cta mat ma anh con dugc tao ra ngay tai mang
luéi goi 1a diém cuc can Cc. Do ciing la diém gan nhit ma mét con nhin ré. Cang 16n tudi
diém cuc can cang i xa mit.

Khoang cach giita Cv va Cc goi 1a khoang nhin ré ctia mat. OCyv goi 1a khoang cuc
vién, B = OCc goi 1a khoang cuc can.

3. Niing suit phén li cha mit

Goc trong nho nhat € = omin gilta hai diém dé mat con c6 thé phan biét dugc hai diém
do goi la nang suit phan li cia mat. Khi d6, anh cua diém dau va cubi cta vat dugce tao ra
& hai té bao than kinh thi giac ké can nhau.

Mit binh thuong & = otmin = 1”

4. Céc tat ciia mit va cach khic phuc

4.1. Mit can va cach khic phuc
4.1.1. Pic diém

Do tu 16n hon do tu mat binh thuong, chum tia sang song song truyén dén mat cho
chum tia 16 héi tu @ mot diém trude mang ludi.

fmaX < OV.

OC,y hiru han.

Khong nhin 16 céc vat ¢ xa.

Cc & rat gan mat hon binh thuong.
4.1.2. Cdch khdic phuc

Deo thau kinh phan ki c6 dd tu thich hop dé c6 thé nhin ré vat & vo cuc ma mat khong
phai diéu tiét.

Ti€u cu cua thau kinh can deo (néu coi kinh deo sat mat) la : fk = - OCv.
4.2. Mit vién va cach khic phuc
4.2.1. Pic diém

D9 tu nhoé hon do tu cia mat binh thuong, chum tia sdng song song truyén dén mat
cho chum tia 16 hoi tu & mot di€m sau mang ludi.

fmaX > OV.

Nhin vat ¢ vo cuc phai di€u tiét.

Cc 0 rat xa mat hon binh thuong.
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4.2.2. Cach khdic phuc

Peo mot thau kinh hoi ty ¢o tu s thich hop dé:

Hoic nhin ré cic vat & xa ma khong phai diéu tiét mat.

Hoic nhin ré dugc vt & gan nhu mét binh thudng (anh 4o cia diém gan nhit mudn
quan sat qua thau kinh hién ra & diém cuc cén cua mét).

4.3. Mit ldo va cich khic phuc

Khi tudi cao kha nang diéu tiét giam vi co mét yéu di va thé thuy tinh cimg hon nén
diém cuc can Cc doi xa mat.

Pbé khic phuc tat 13o thi, phai deo kinh hoi tu dé nhin ro vat & gﬁn nhu mét binh
thuong.

5. Hién twong luu Anh ciia mit

Cam nhén do tac dong cua anh sang lén té bao mang luoi tiép tuc ton khoang 0,1s sau
khi 4nh sang kich thich da tit, nén nguoi quan sat van con “thdy” vat trong khoang thoi
gian ndy. D6 13 hién tuong luu anh cua mit.

Cau hdi va bai tap
12.1. Mt can c6 diém cuc vién cach mét 50 cm.
a. Mudn nhin 3 vat & v cuc ma khong diéu tiét. Nguodi d6 phai deo kinh c6 do tu
bao nhiéu (kinh deo sat mat).
b. Diém cuc can cach mat 10 cm. Khi deo kinh nhin thdy diém gan nhat cach mit 1a
bao nhiéu. (kinh deo sat mat)
12.2. M6t ngudi vién thi nhin rd duge vat & gﬁn cach mat 40 cm. Kinh deo sat mat. Néu
nguoi éy deo mot kinh c6 dg tu +1 dp thi s€ nhin dugc vat gén nhét cadch mit bao nhiéu?
12.3. Mot ngudi can thi co diém cuc vién cach mét 50cm va diém cuc can cach mét
12,5cm. Quang tdm cua kinh coi nhu tring véi quang tim ctia mat. Khi deo kinh f = -
50cm thi ngudi dy sé nhin thdy nhitng vt & gan nhat cach mat 1a bao nhiéu?

i

Bai 13 KINH LUP

1. Tong quat vé cic dung cu quang bd tro cho mit
Céc dung cu quang bo trg cho mat déu co tac dung

tao anh va1 géc trong 1dn hon goc trong vat nhicu lan.

S boi gide: G= % ~ 1 (139)

a, tanea,

crriginagl (.‘r;lphing Colle
=5 o . 2

on

2. Cong dung va céu tao ciia kinh lip :
Kinh lap 12 dung cu quang b6 tro cho mat dé quan !
sat cac vat nho.
Kinh lap dugc cAu tao boi mot thau kinh héi tu

3. Sw tao dnh béi kinh lup
bat vat trong khoang tur quang tam dén tiéu diém vat chinh cta kinh Iap.

Pé nhin thay anh thi phai d1eu chinh khoang céch tir vat dén thau kinh dé anh hién ra
trong gi¢i han nhin ré cia mat. Dong tic quan sat anh & mot vi tri xac dinh goi 12 ngdm
chung & vi tri do.

Khi can quan sat trong mot thoi gian dai, ta nén thuc hi¢n cach ngém chung & cuc
vién dé mat khong bi moi.
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4. S6 bdi giac ciia kinh lap

4.1. Xét tredng hop ngam chirng & vé cuc

Ta co: tana = AB vatan@, = AB
f Ce
o ocC
Do dé : G.= 2 e Db 139
a, tane, f

Nguoi ta thuong ldy khoang cuc cdn OCc = 25cm. Khi san xuit kinh lup ngudi ta
thuong ghi gia tr1 G ung v6i khoang cuc can nay trén kinh (5x, 8x, 10x, ...).

4.2. Khi ngam chirng & cuc can

e

Ge=|K| = |=S| (13.3)
dC
Cau hoéi va bai tap

13.1. Mot hoc sinh can thi ¢ cac diém Cc, Cy cach mit 1an luot 10 cm va 90 cm. Hoc
sinh nay dung kinh 1ap c6 d¢ tu + 10 dp d€ quan sat mot vat nho. Mat dat sat kinh.
a. Vat phai dat trong khoang nao trude kinh ?
b. Mét hoc sinh khac, c6 mat khong bi tat, ngam chung cta kinh 1ap noi trén & vo cuc.
Cho OC =25 cm. Tinh s0 boi giac.

13.2. Mot kinh lap c¢6 d6 tu 50dp. Mit c6 diém cuc cin cach mit 20cm dit tai tiéu diém
anh cua kinh dé€ nhin vat AB dudi goc trong o = 0,05rad, mat ngam chung ¢ vo cuc.

a. Xac dinh chiéu cao cua vat.
b. Bat mat cach kinh lip Scm va ngdm chung & diém cuc can. Tinh s6 boi giac.

(a8

Bai 14 KINH HIEN VI

1. Cong dung va céu tao ciia kinh hién vi

Kinh hién vi 1a dung cu quang hoc b6 tro cho mit
dé nhin cac vat rat nho, béng cach tao ra anh cé goc
trong 16n. S6 bdi gidc ciia kinh hién vi 16n hon nhiéu
so voi s boi giac cua kinh lup.

Kinh hién vi gdm vat kinh 1a thdu kinh hoi tu co
tiéu rat nho (vai mm) va thi kinh 1 thau kinh hi tu c6
tiéu cy nhé (vai cm). Vat kinh va thi kinh dat déng
truc, khoang cach giita chung 0102 = 1 khéng d6i.
Khoang cach F1’F, = 6 got 1a do dai quang hoc cua
kinh.

Ngoai ra con c6 bd phén tu sang dé chiéu
sang vat can quan sat. D6 thuong 13 mot
guong cau 1om.

Ngam chung v cuc kinh hién vi
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2. Sw tao anh béi kinh hién vi
So do tao anh :

AB Ll, A1B; L2 A7By
1 d dy di

A1B1 14 anh that 16n hon nhiéu so véi vat AB. A2B; 1 anh 4o 16n hon nhiéu so véi
anh trung gian A1Ba.

M3t dit sau thi kinh dé quan sat anh ao A2B..

Diéu chinh khoang cach tir vat dén vat kinh (d1) sao cho anh cudi cing (A2B2) hién ra
trong gio1 han nhin r6 cua mat va goc trong anh phai 16n hon hodc bang nang suat phan li
clia mat.

Néu anh sau cung A»B> cia vat quan sat dugc tao ra ¢ vo cuc thi ta co su ngém
churng ¢ vo6 cuc.

3. So boi giac cua kinh hién vi

3.1. Khi ngam chirng & cuc can
d ,dY

12

Ge=

3.2. Khi ngam chirng é vo cuc

S
Geo = |K1|G2 =

Vo106 = 0102
Cau héi va bai tap
14.1. Mot kinh hién vi ¢6 cac tiéu cu vat kinh va thi kinh 1a 1 cm, 4 cm. Do dai quang hoc

cta kinh 12 16 cm. Ngudi quan sat ¢ mit khong bi tat va c6 khoang cuc can 20 cm.
Nguoi nay ngam chung ¢ vo cuc.

a. Tinh s6 bdi giac ciia anh.

b. Ning sudt phan li cia mét ngudi quan sat 1a 2°. Tinh khoang cach ngin nhat giita hai
diém cua vat ma mat ngudi quan sat con phhan biét dugc anh.

14.2. Vat kinh va thi kinh cua mot kinh hién vi ¢ cac tiéu cu 1an lugt 13 1cm va 4cm. Hai
kinh cach nhau 17cm.

a. Tinh d6 boi giac ca kinh khi ngam chimg & v6 cuc. (V6i B = 25¢m)
b. Tinh d6 boi giac cta kinh va do phong dai ctia anh khi ngam chimg ¢ diém cuc céan.
(A

Bai 15 KINH THIEN VAN

1. Cong dung va céu tao ciia kinh thién vin
Kinh thién vin 1 dung cu quang bb trg cho mat, c6
tac dung tao anh co goc trong 16m ddi véi cac vat ¢ xa.
Kinh thién vin gom:
- Vat kinh Ly 1a thau kinh hoi tu c6 tiéu cu 16n.
- Thi kinh L, 1a thau kinh hi tu c6 tiéu cu ngan.
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2. Sw tao anh béi kinh thién van

A A
\
\AIEFSI_F: //,Fv;
O1 e
Bi1 /
Y

Ngim chimg vd cuc kinh thién vin

Vat kinh tao anh that cua vat tai tiéu dién anh.

Anh cua thién thé tao bdi kinh thién van la anh 4o, nguoc chiéu vdi vat, cé goc trong
16m hon nhiéu lan so véi goc trong truc ti€p vat.

Mat nguoi quan sat dat sat dugce dat sat thi kinh.

D¢ c6 thé quan sat trong mdt thoi gian dai ma khong bi médi mat, ta phai dua anh cudi
cung ra vo cuc: ngam chung ¢ vo cuc.
3. S0 boi giac cia kinh thién vin

Khi ngam chung & vo cuc:

Ta cé: tana@, —AB ‘ tanol = AB,
f, f,

f
Do dé: Go= @ _ L (459
tane, f,

S6 boi giac cua kinh thién van trong diéu kién nay khong phu thudc vi tri dat mit sau
thi kinh.

Cau héi va bai tap
15.1. Vat kinh cia moét kinh thién van dung ¢ truong hoc ¢é tiéu cu 1,2 m. Thi kinh Ia
mot thau kinh héi tu c6 tiéu cu 4 cm. Tim khoang céach gitra hai kinh va s6 bdi gidc cua
kinh thién véan khi ngam chung & vo cuc.

15.2. Vat kinh ctia mot kinh thién van dung ¢ trudng hoc co6 ti€u cu f1= 1,2 m. Thi kinh la
mot thau kinh hoi tu ¢ ti€u cuy f>= 4 cm.Tinh khoang cach gitra hai kinh va s6 boi giac
cua kinh thién van khi ngdm chtung ¢ vo cuc.

[
Chuong V. DAO DONG CO

Muc tiéu:
Sau khi hoc xong chwong nay, hoc sinh co kha nang:

- Néu y nghia cdc dai lwong cé trong phwong trinh cia dao déng diéu hoa.

- Phdn biét dwoc dao dong tat dan va dao  dong duy tri.

- M6 ta duoc tic dung cua ngoai lyc tuan hodn {trong dao dong cwong birc, dao dong tong
hop ciia hai dao déng diéu hoa ciing phirong, ciing tan so.

- Giai thich dwoc cong huong co xay ra khi nao trong dao dong cuong birc.

- Xdc dinh dwoc vén téc, gia téc, tan s6 dao dong tw do cua vat dao dong diéu hoa, con ldc Io
xo, con ldc don, nang lirong ciia con ldc 16 xo, con ldc don.

- Tinh dwoc dao ham cua cac ham lwong gidc, chu ki, tan s6 dao dong cua con ldc 16 xo, con
lic don.

- Viét dwoc biéu thirc ciia dao dong tong hop, biéu dién vecto quay cho dao dong diéu hoa.
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Bai 16 DAO PONG PIEU HOA

1. Dao dong co

1.1. Thé nao 1a dao dong co ?
Dao dong co 1a chuyén dong qua lai quanh mét vi tri ddc biét goi 1a vi tri can bang.
1.2. Dao ddng tuin hoan
Dao dong tudn hoan 1a dao dong ma trang thai chuyén dong cua vat duoc lap lai nhu
cii (vi tri cii va huéng cii) sau nhirng khoang thoi gian bang

v
nhau. '
Dao dong tuan hoan don gian nhat 1a dao dong diéu hoa e
2. Phuong trinh cia dao dong diéu hoa 7 SN
2.1. Vi d];l ,’(/ it H g E \.\-I\IEI
Gia sir M chuyén dong theo chiéu duong van toc goc 1a ,' ST \A
o, P 13 hinh chiéu cua M 1én Ox. i\ ol x P e X
J o
Tait=0, M c6 toa do goc ¢ N 4
Saut, M co6 toa do géc ¢ + ot T

Khi d6: op = x

X = OM cos(awt + @)

bat A =0OM ta co: x = Acos(wt + @) (16.1)

Trong d6 A, o, ¢ 13 hing sb

Do ham cosin 12 ham diéu hoa nén diém P duoc goi la dao dong diéu hoa

2.2. Dinh nghia

Dao dong diéu hoa 1a dao dong trong do li do cta vat 1a mot ham cosin (hay sin) cua
thoi gian.
2.3. Phuong trinh

Phuong trinh x = A cos(ot + ¢) goi 1a phwong trinh cia dao dong diéu hoa

A: 1a bién d6 dao dong, 1a li d6 cuc dai cua vat. A > 0.

ot + ¢: 13 pha cua dao dong tai thoi diém t

@: 12 pha ban dau tai t =0 (¢ < 0, ¢>0, ¢ = 0)

24.Chuy

Diém P dao dong diéu hoa trén mot doan thang ludn ludn co thé coi 1a hinh chiéu cua
diém M chuyén dong tron déu 1én duong kinh la doan thang do.

Ta quy udc chon truc x lam gbe dé tinh pha cua dao dong va chiéu ting cta pha twong
g vé6i chiéu tang ctia goc MOP trong chuyén dong tron déu.

3. Chu ki — Tén s6 - Tan sb g0c cua dao dong diéu hoa

3.1. Chu ki va tin sb

Khi vat tro vé vi tri cii hudng cii thi ta n6i vat thuc hién 1 dao dong toan phﬁn.

Chu ki (T): ctia dao dong diéu hoa 1a khoang thoi gian dé vat thuc hién mot dao dong
toan phan. Pon vi 13 s

Tan s6 (f): cia dao dong diéu hoa 1a s6 dao dong tuan hoan thuc hién trong mot s.
Pon vi la 1/s hoac Hz.
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3.2. Tan sob géc
Trong dao dong di€u hoa o dugc goi la tan s goc.

Giira tan sb goc, chu ki va tan s c6 mdi lién hé: ® = 2_|_—7z =24 (16.2)

4. Van tdc va gia toc ciia vat dao dong diéu hoa
4.1. Van téc
Van tdc 12 dao ham cua li d6 theo thoi gian.
v=Xx"=-0A sin(ot +¢) (16.3)
Van tdc ciing bién thién theo thoi gian
*Tai x=2Athiv=0
*Taix =0thi v=vmax = ®0.A

4.2. Gia téc , N\ T 37
Gia toc l1a dao ham cua vén toc theo thoi gian 2/ \ t
— Y % — _ 2 >
a=v =x ®°A cos(ot + @) T
a=-w (18.4) \/ v
*Taix=0thia=0

* Tal X=xA thia= Amax = 0)2A

N

5. Po thi ciia dao dong dicu hoa
Do thi ciia dao dong diéu hoa vdi ¢ = 0 ¢6 dang hinh sin nén nguoi ta con goi 1a dao
dong hinh sin.

Cau hdéi va bai tap
16.1. Mot vat dao dong dicu hoa v6i bién do 4 cm. Khi né ¢6 li d6 2 cm thi véan toc 1a 1
m/s. Tinh tan s6 dao dong.
16.2. Mot vat nho dao dong diéu hoa véi phuong trinh li d6 x =10cos(xzt +%) (x: cm, t:
s), léy 72 =10. Gia toc caa vat ¢6 do 16n cuc dai 13 bao nhiéu ?

16.3. Phuong trinh dao dong ciia mot vat 1a: x =6cos(4zt+¢) , v6i x tinh bang cm, t tinh
bang s. Chon gdc thoi gian luc vat c6 li dd x =3 cm va chuyén dong theo chiéu duong.

a. Xac dinh bién d9, chu ki ctia dao dong.

b. Xac dinh pha ban dau cia dao dong.

. Xac dinh i d6, van toc va gia toc cua vat khit = 0,25 s.

N

Bai 17 CON LAC LO XO ]
1. Con Iic 10 xo0 é—’mm H
. | = ]
1.1. Cu tao ‘ , « e
‘ Con lac 10 xo gobm mot vat nzfmg m gan vao 1 : T =
dau cta 10 xo c6 do cung k va khoi lugng khong j_z‘rmm]mﬂ’p_é
dang ké. Dau con lai cua 10 xo ¢o dinh. ' N E*F_ ;

Con lac ¢6 1 vi tri can bang ma khi ta tha vat ra
vat s& duing yén mai. r e

Neéu kéo vat khoi vi tri can bang buong ra vat sé A Y %
dao dong quanh vi tri cin bang, gifra hai vi tri bién.
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1.2. Vi tri cAn bing ciia vat 1a vi tri khi 10 xo khéng bién dang:
Vit s¢ diing yén mai ¢ vi tri nay néu luc dau ndé dung yén.

2. Khio sat dao dong ciia con lic 10 xo vé mit dong lue hoc

2.1. Dang dai s6 cua lwe dan hoi
Xét vat o 1i do x, 10 xo gian mdt doan Al = x.
Luc dan hoi: F = - kAl

Téng luc tac dung 1én vat: F=-kx (17.1)
2.2. Gia téc
Theo dinh luat 11 Newton a= LS (17.2)
m
bit o’=k/m  (17.3) =S a+wXx=0

Vay dao dong ctia con lic 10 xo 12 dao dong diéu hoa.

2.3. Tan s géc va chu ki dao déng

sz k
Tan so goc: o= \/% (17.4)

Chu ki: T= 2;z\/g (17.5)

2.4. Luc kéo vé
Luc hudng ve vi tri can bang goi 1a luc kéo ve. Luc kéo vé ¢6 do lon ti 1€ voi 1i d6 va
gdy gia toc cho vat dao dong dicu hoa.

3. Khio sit dao dong ciia con lic 10 xo vé mit ning lrong

3.1. Pong ning cia con lic 10 xo W, = % mv? (17.6)
3.2. Thé ning cia con lic 16 xo W, = %kx2 (17.7)

Thé ning va dong ning cta con lic 16 xo bién thién diéu hoa véi chu ki T/2.
3.3. Co niing ciia con lic 10 xo. Sw bio toan co ning

W = 1 mv? + 1 kx?
2 . 2 . (17.8)
= W ==kA? = —mw?A’
2 2
Co nang cua con lac ti 1¢ voi binh phuong véi bién d6 dao dong
Co nang cua con lac 10 xo dugc bao toan néu bo qua moi ma sat.
Cau hdéi va bai tap

17.1. Con ldc 10 xo gom vat ¢6 khdi lugng m = 200 g va 16 xo ¢6 d¢ clmg 1a k = 50
N/m.Tinh chu ki dao dong ctia con lac 10 xo. Lay #* =10
17.2. Mt con lic 16 xo dao dong voi chu kila 0,5 s, khdi lugng cua qua nang 1a m =400
g. Tinh dd ctig cua 10 xo.
17.3. Mot con lic 10 X0 gé)m vat nang co khéi luong 50 g, dao dong diéu hoa trén truc Ox
Vo1 chu ki 0,2 s va chiéu dai quy dao 1a 40 cm. Tinh d§ cing cua 10 xo va co nang cia
con lac.
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Bai 18 CON LAC PON
1. Thé nao 1a con lic don?

1.1. C4u tao
Con lic don gdm mat vat nho khéi lugng m, treo & dau cua Y
mot soi day khong gidn ¢ chiéu dai 1 va khéi luong khong dang §
ké. |
1.2. Vi tri can bang
Con lac ¢6 1 vi tri can bang 1a vi tri day treo thang dimg
Néu kéo vat khoi vi tri can béng mot goc o budng ra vat s€ dao dong quanh vi tri can
bang, gitta hai vi tri bién

11

2. Khio sat dao dong cta con lic don vé miit dong luc hoc

2.1. Truc toa d¢ cong

2.2. Lue kéo vé
P=-mgsina (18.1)
P =-mga :—mglE (18.2)

Vay, khi dao dong nho (sina ~ a(rad)), con lic don dao
dong diéu hoa theo phuong trinh :
s=s,cos(wt+¢) (18.3)

Véi chu ki : T=2x \F (18.4)
g

3. Khio sit dao dong ciia con lic don vé miit niing lwong

3.1. Pong niing cia con lic don
W, = %mvz (18.5)

3.2. Thé niing ctia con lic don
W, =mgl(l-cosa) (18.6)
3.3. Co niing ciia con lic don

W = %mvz +mgl(l—cosa) = const (18.7)

4. Ung dung dé xac dinh gia toc roi tw do
Nguoi ta dung con lac don dé€ do gia toc trong trudong cua trai dat.
Do chu ki tuong img véi chiéu dai cua con lac nhi€u lan

. 4r°
Ap dung g = T_ZI

Cau hdéi va bai tap
18.1. Tai noi c6 gia toc trong truong 9,8 m/s?, con lic don dao dong diéu hoa véi chu ki

2 , A ane A KA A, A , L
-7 tinh chi€u dai, tan s6 va tan so goc cua dao dong cua con lac.

29



Ill'ﬁ‘-L"l' TU TROMNG

18.2. Tai noi c6 gia_ toc trong trudng 9,38 m/s2, mot con lic don va con lac 10 xo dao dong
diéu hoa véi cung tan sb. Biét co lac don cé chleu dai 49 cm, 10 xo c6 d¢ ctrng 10 N/m.
Tinh khéi luong vat nho cua con lac 10 xo.
18.3. Mot con lic don dao dong diéu hoa, mbc thé nang dugc chon tai vi tri can béng cua
vét nho. Tinh ti s6 giita thé ning va dong ning cua vat nho khi lyc cing soi day c6 do 16n
béng trong luc tac dung Ién vat nho.

0

Bai 19 DAO PONG TAT DAN - DAO PONG CUONG BUC
1. Dao dong tit din x
1.1. Thé nao 1a dao dong tit dan ? \ —————

Dao dong c6 bién do giam dan theo ;
\ . . . g A z A C M ¥ o
thoi gian duoc goi 1a dao dong tat dan v | N =

1.2. Giai thich
Trong dao dong cua con lac thi ma sat I I
1am mat di mot phan ning luong cta dao
dong lam cho bién do giam dan.
1.3. Ung dung
Dao dong tat dan duoc (ng dung trong cac thiét bi dong ctra ty dong, giam xoc 0 16,
mo to . . .

2. Dao dong duy tri

2.1 Thé' nao la dao dong duy tri ? ’ ) ‘
bé dao dong khong tat dan nguoi ta dung thiét bi cung cap nang luong ding bang
nang luong ti€u ton do ma sat sau moi chu ki. Dao dong nhu thé goi 1a dao dong duy tri.

2.2. Dao dong duy tri ciia con lic dong ho 1a dao dong duy tri

3. Dao dong cwong burc

3.1. Thé nao 1a dao ddng cudng bic ?
Dao dong duoc duy tri bang cach tic dung vao né mot ngoai lyc cudng birc tuan
hoan. Goi 1a dao dong cudng buc

3.2.Vidu

Khi 6 t6 dang dirng ma khong tit may thi than xe bi rung 1én, d6 13 dao dong cudng
btrc dudi tic dung cua luc cudng blic tuan hoan gay ra boi chuyén dong cua pit-tong
trong xi lanh cua may no.
3.3. Pic diém

- Dao dong cudng burc ¢6 bién do khong doi, tan s6 bang tan so cua luc cudng burc.

- Bién d6 phu thudc vao bién do luc cudng buc va su chénh 1éch tan so6 cua luc cudng
blrc va tan so riéng cua hé dao dong.
4. Hién twong cong hudéng

4.1. Pinh nghia
Hién tugng bién dd dao dong cudng birc tang dén gia tri cuc dai khi tan s f cua luc
cudng burc tién dén bang tan so riéng fo cia hé dao dong goi 1a hién tuong cong hudng.
Diéu kién cong huong: £ = fo
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4.2. Giai thich
Khi f = fo thi nang lugng duoc cung cap mot cach ‘nhip nhang, bién d tang dan lén.
Bién do cuc dai khi téc d cung cip ning luong bang tdc do tiéu hao ning luong.

4.3. TAm quan trong caa hién twong céng hwéng

Hién tugng cong hudng co hai: lam sap nha ctra, cau ...

Hién tugng cong hudng co loi: hdp dan guitar, violon ...

Cau héi va bai tap

19.1. Mot nguoi xach mét x6 nude di trén duong, mdi bude di dai 40 cm. Chu ki dao
dong riéng cua nudc trong x0 1a 0,2 s. P€ nudce trong x6 song sdnh manh nhat thi nguoi
do phai di voi toc do 1a bao nhiéu ?
19.2. Mot nguoi treo chiéc bald trén tau bang soi day cao su co do cung 900 N/m. Ba 16

nang 16 kg, chleu dai mdi thanh ray 1a 12,5 m, & chd ndi hai thanh ray c6 mot khe ho
hep. Tinh van tdc cta tau chay dé bald rung manh nhat ?

i

Bai 20 TONG HQP HAI DAO PONG PIEU HOA CUNG PHUONG
CUNG TAN SO - PHUONG PHAP GIAN PO FRESNEL

1. Vecto quay

Ta c6 thé biéu dién mot dao dong
x = Acos(at + @) bang mot vecto quay tai thoi
diém ban dau c6 cac dic diém sau:

-Co géc tai géc toa do cua Ox

- C6 d6 dai bang bién d¢ dao dong;

OM = A.

- Hop véi Ox mot géc @

2. Phuwong phap giian do Fresnel

2.1. Pit van dé
Tim tong cta hai dao dong
X, = A cos(at + @)

X, = A, cos(at + ¢,)

2.2. Phuwong phap giin d6 Fresnel
Ta lan lugt ta vé€ hai vecto quay dat trung cho hai dao dong:

Ta thdy OM, va OM, quay véi téc do goc o thi OM ciing quay véi toc d6 goc 13 o.

Phuong trinh tong hop: X = Acos(at + ¢)

* Két luan: “Dao dong tong hop ciia hai dao dong diéu hoa ciing phwong, cing tan
$0 la mot dao dong diéu hoa cung phwong, cung tin so véi hai dao dong do”

Trong do:

A = A12 + Azz +2A A, cos(p, —¢;) (20.1)

A sing, + A, sing,
A cosg, + A, cos g,

tangp = (20.2)
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2.3. Aqh hwéng cua do l1éch pha
- Néu hai dao dong cung pha
Ap=@, —p, =2n7z Vo1 n=0; +1;,+2,+3...
= A=A +A, (16n nhat)
- Néu hai dao dong ngugc pha
Ap=¢, —p=(2n+D7x
voin=0;+1;4+2;+3...

= A=|A-A|  (nhonhat)

Cau héi va bai tap
20.1. Mot vat thue hién dong thoi hai dao dong diéu hoa cung phuong, theo cac phuong
trinh X =4C0S(7t+a) cm va X, =4/3sin(zt) cm. Tinh @ dé bién do dao dong tng
hop 16n nhat.

20.2. Cho hai dao dong diéu hoa cing phuong, cing tan s6 goc @ =57 rad/s, véi cac bién

Ne

do A= EX cm, A = J3 em va cac pha ban dau ¢, =% va ¢, = 5{ , tim phuong trinh dao

dong tong hop cia hai dao dong trén.
20.3. Mot vat thuc hién dong thoi hai dao dong diéu hoa cung phuong, cung tan sé, dugc

s _ X, =cos(107xt + E) X = J3cos(10zt + —)
biéu dién béi phuong trinh: 6" (cm,s), (cm,s). Tim
phuong trinh tong hgp cua vat.

20.4. Hai dao dong diéu hoa cung phuong, cing t%in sb f, cung bién d6 A. Bién do dao
dong tong hop hai dao dong nay s€ c6 bién dd bang A. Tinh d6 léch pha cua hai dao
dong.
[
Chuong VL. SONG CO VA SONG AM

Muc tiéu
Sau khi hoc xong chwong nay, hoc sinh co kha nang:

- Phat biéu duoc dinh nghia cac khai niém lién quan voi song: séng co, song doc, song
ngang, toc do truyén séng, tan so, chu ki, buéc séng, pha.

- Viét dwoc phwong trinh séng, cong thire xdc dinh vi tri ciia cyee dai va cye tiéu va giao thoa,
cong thirc xdc dinh vi tri cdac nit va cdc bung trén soi ddy trong truong hop ddy co hai ddu co
dinh va day co mot dau cé dinh mét dau tu do

- Mo ta dwoc hién twong giao thoa cua hai song mdt nuwoc va néu duoc cac diéu kién dé cé
sw giao thoa cua hai song, hién twong song dung trén mot soi day va néu dwoc diéu kién dé cé
song dung khi do.

- Van dung dwoc cong thire dé gidi thich bai toan don gidn vé hién twong giao thoa, cong
thirc dé gidi thich bai todn don gian vé hién twong séng ding.

- Néu dwoc diéu kién dé cé song dung trén soi day co hai dau cé dinh va day co mot dau c6
dinh mét dau tw do, vi du vé cac méi trieong truyén am khac nhau,

- Trinh bay duwoc cdc khai niém: song am, nguon dm, am nghe dwoc, ha dm, siéu am.

- Nam dwoe ba dic trng vt Iy cia ém la: tan so6 am, cwong dé dm, mikc cwong do dam, do
thi dao dong dm, cac khai niem am co ban va hoa am.

- Giai thich dwoc cac hién twong thyc té lién quan dén dac trung sinh li cua dm.
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Bai 21 SONG CO VA SU TRUYEN SONG CO

1. Séng co
1.1. Thi nghiém

A /
# snnmunnnnnnngefu

I——

1.2. Dinh nghia
Song co 1a dao dong lan truyén trong mgt moi truong.

1.3. S6ng ngang

Song ngang 1a song trong d6 cac phan tir ciia méi trudng dao dong theo phuong
vudng goc voi phuong truyén song

Trir trudng hop séng mit nudce, con song ngang chi truyén trong chat ran.
1.4. Song doc

Song doc 1a song ma trong do cac phan tir cia méi truong dao dong theo phuong
trung v&i phuong truyen song.

Song doc truyén dugc trong moi truong ran, long, khi.
Song co khong truyén dugc trong chan khong.

2. Cac dac trung cua mot song hinh sin

2.1. Sw truyén ciia mot séng hinh sin

Kich thich mot dau day cang théng, dau con lai ¢d dinh cho nd dao dong hinh sin.
Trén day cling xuét hién mot song hinh sin

Tir hinh v& ta thiy dinh song dich chuyén theo phuong truyén séng voi van toc v.

2.2. Cac dac trung cia mot song hinh sin

Bién d6 cua song: Bién do A cuia song la bién do dao dong ctia mot phén tir cia moi
trudng co song truyén qua.

Chu ki ciia song: La chu ki dao dong ctia mot phan tir cia moi trudng co song truyén
qua.

f :Tl (21.1)  goi 12 tAn s ciia séng

Téc do truyen song: La téc do lan truyén dao dong trong mo1 trudng. Déi véi mot moi
truong, van toc truyén séng 1a mot gia tri khong doi.
Budc song: Budc song A 1a quang dudong ma song truyén duoc trong mdt chu ki

V
A=VT= T @)

Nang lugng cta song: La nang lugng cua cac phan tir cia moéi trudng c6 soéng truyen
qua.
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3. Phwong trinh song
Chon goc toa do va goc thoi gian sao cho:

U, = Acos wt = Acos ort (21.3)
T

Khi dao dong truyén tir O dén M thi M dao dong giéng nhu O ¢ thoi diém t-At trude
do.

= Pt song tai M la:

u, = Acosa(t —At) (21.4)

t x
u, = Acos2z(=-=) (21.5
y G-%) (25) ‘

Phuong trinh trén la phuong trinh ciia mot song hinh sin truyén theo truc x.

Phuong trinh song tai M 1a mdt phuong trinh tuan hoan theo thoi gian va khong gian.

Sau mdt chu ki dao dong tai mot di€m 1ap lai nhu ct

Céch nhau mot bude song thi cac diém dao dong giong hét nhau.

Cau héi va bai tap

21.1. Mot song trén mat nudc cod budc song 4 m, van tbe song 2,5 m/s. Tinh tan sd cua
song ?
21.2. Séng co truyén trong mot modi trudng doc theo truc Ox voi phuong trinh
u = cos(20t —4x) , (x: m, t:s). Tinh toc d0 truyén song.
Cau 3: Mot ngudi ngdi ¢ bo bién trong thdy c6 10 ngon séng qua mit trong 36 s. Khoang
cach gifra hai ngon song la 10 m. Tinh tan s6 s6ng bi€n va van toc truyén song.

21.3. Mot soi ddy dan hdi nam ngang co diém dau O dao dong theo phuong ding vdi
bién do 5 cm, chu ki 0,5 s, van toc truyén song la 40 cm/s. Viét phuong trinh song tai M
cach O mot doan 50 cm.

i

Bai 22 GIAO THOA SONG
1. Hién tuong giao thoa cua hai song mat nwoc

1.1. Thi nghiém

Gd nhe can rung cho dao dong = trén mat nudc
c6 nhiing gon song on dinh hinh cac dudng
hypebol ¢6 tiéu diém S$1S;

1.2. Giai thich

34



Ill'ﬁ‘-L"l' TU TROMNG

Nhitng dudng cong dao dong voi bién do cuc dai ( 2 song gip nhau ting cuong 1an
nhau)

Nhing duong cong dao dong voi bién do cuc tiéu ding yén ( 2 song gip nhau triét
ti€u lan nhau)

Céc gon song co6 hinh cac duong hypebol goi la cac van giao thoa.

2. Cuc dai va cuec tiéu

2.1. Dao ddng ciia mét diém trong ving giao thoa
Cho 2 nguon Sy va Sz ¢6 cung f, cung pha :
Phuong trinh dao dong tai 2 ngudn :
u, =u, = Acoswt = Acosz%ft
Xét diém M cach Siva S2 mot doan :
di=S:Mva d»=5M
Coi bién d6 bang nhau va khong doi trong qua trinh truyén song .
Phuong trinh song tir S1 dén M :

27 d t d
U,, = Acos— (t——2)=Acos2z(=———= M
1M T ( V) ’ ”(T l)
Phuong trinh song tir So dén M :
27 d t d t d
U,, = Acos— (t——2) = Acos2z(=——2 2
2M T ( v ) ”(T /1)

Song tong hop tai M :

Uy = Uy, Uy = A{coser(%—%)ﬂosZn(%—%)

Uy, = 2Acos@cos Zﬂ(i—mj

T 21
- Bién d6 dao dong 1a :
A, =2A cos—”(dzi_ . (22.1)

2.2. Vi tri cwe dai va cuc tiéu giao thoa
Vi tri cac cuc dai giao thoa :

=1

oS 7(d,—d,)
A

M dao dong véi Amax Khi :

Suyra: cosZ¢ _41 Hay : & —kr

d,—d,) d,—d,)

A A
Suyra: d,—-d =k4 : (k=0,+1,+2,...) (22.2)

o Hiéu duong di bang mot sé nguyén 1an budc song

. Quy tich cac diém nay 1a nhitng duong Hypebol c6 2 tidu diém 14 S1 va S;
goi 1a nhitng van giao thoa cuc dai.

° k=0>=>di=d>
Quy tich la duong trung tryc cua S1S2
Vi tri cac cuc tiéu giao thoa :
M dao dong véi Am = 0 khi : cos@ 0

Hay : zd,=d) _ .7
A 2
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1
Suyra: dz—dlz(k+EJﬂ D (k=0;142...) (22.3)
o Hiéu duong di bang mot s6 nira nguyén 1an budc song
o Quy tich cac diém nay la nhimg duong Hypebol ¢6 2 ti€u diém 1a S va Sz

goi l1a nhitng van giao thoa cuc tiéu .

3. Piéu kién giao thoa — Séng két hop

Hai nguon séng phai cé:

Dao dong cung phuong , ciing tan sb.

C6 hiéu sb pha khong ddi theo thoi gian.

Hai ngudn nhu vdy goi 1a hai ngudn két hop. Hai séng do hai ngudn két hop phat ra
goi 12 hai song két hop.

Cau héi va bai tap
22.1. Hai ngudn song co S; va S,trén mit chat long cach nhau 20 cm dao dong theo
phuong trinh U, =U, = 4.¢0s(407t) (cm,s), lan truyén trong méi trudng voi tbe do 1,2 m/s.
a. Tinh khoang cach giira hai diém lién tiép co bién do cuc dai.
b. TrénS; va S, c6 bao nhiéu diém dao dong vai bién d6 cuc dai.
22.2. Hai ngudn két hop cung pha A va B trén mat nudc ¢6 tan s6 15 Hz. Tai diém M trén

mat nudc cach cac nguén 14,5 cm va 17,5 cm, song co6 bién do cuc dai. Gitra M va dudng
trung truc cua AB c¢6 hai day cuc dai khac nhau. Tinh téc do truyén trén mat nudc.

i

Bai 23 SONG DUNG

Song 4
1. Sw phan xa cua song _
Fl

1.1. Phan xa ciia séng trén vat can cé dinh

1.1.1. Thi nghigm P— Q
Song phinxa /

1.1.2. Két lugn h.1
Khi phan xa trén vat can co dinh , song phan xa luén luén nguoc pha véi soéng téi &
diém phan xa.

o)

1.2. Phan xa caa song trén vat can tw do

Thi nghiém: h.1, cAm dau A, dé soi ddy thong xuéng mot cach tu nhién theo dudng
thang duing. Giat manh dau A cia soi day.

Két luan

Khi phan xa trén vat can tu do , song phan xa ludn luén cung pha véi song t6i & diém
phan xa.
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2. Song dirng

2.1. Séng dirng trén mét s¢i diy cé hai dau co dinh: A, B ) " o, a
co dinh v ot
: ) . h.2.

Khoang cach gitra 2 nat ( hoac 2 bung lién tiép ) bang >

Khoang cach niit va bung gan nhat bang %

Pidu kién dé c6 song dimg : ¢ = k% k=1,23,.... (23.0)

k : s bung S6 nut = k+1

2.2. Song dirng trén mot sgi diy c6 mot diu cé dinh va mét dau tw do

€=(2k+1)% k=012.3... (232

k :sd bung ( nguyén , khong ké % ) sénat=k +1.

Cau héi va bai tap

23.1. Mot day dan dai 0,6 m hai dau c¢6 dinh dao dong véi mot bung doc nhit (¢ gitra
day).

a. Tinh budc song trén day.

b. Né&u day dao dong véi ba bung thi budc soéng la bao nhiéu ?
23.2. Trén mot soi ddy dai 1,2 m c6 mot hé song dimg. K& c hai dau day, thi trén day ¢6
tat ca bon nut. Biét toc do truyén song trén day la 80 m/s, tinh tan s6 dao dong cua day.
23.3. Mot so1 day AB dai 60 cm, phat ra mot am c6 tan s6 100 Hz. Quan sat soi day dan
thay c6 ba nut va hai bung (k€ ca nut ¢ hai dau day).

a. Tinh van toc truyén song trén day AB. ) 7

b. Bict bién do dao dong tai cac bung la 5 mm. Tinh van toc cuc dai caa diém bung.

c. Tim bién d6 dao dong tai hai diém M va N lan luot cach A mdt doan 30 cm va

45 cm.
(A

Bai 24 PAC TRUNG VAT Li CUA AM
1. Am — ngudn Am
1.1.Amla gi ?

Séng 4m la nhing song co hoc truyén trong cac moi truong ran, long, khi.

Tan s0 cua song am ciing 1a tan s6 am.

1.2. Nguon am
La cac vat dao dong phat ra am
Tén s6 cua am phat ra bang tan s6 dao dong cuia ngudn am.

1.3. Am nghe dwoc — Ha Am — Siéu 4m

Am nghe duoc (Am thanh) 1a nhitng 4m c6 tic dung gdy ra cam giac am, tir 16 Hz
dén 20.000Hz

Haam:co6f <16Hz

Si€u am : c6 £>20.000Hz
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1.4. Sy truyén 4m
1.4.1. Méi trwong truyén am
Am truyén duogc qua cdc moi truong ran, 1éng ,khi
Am khong truyén dugc trong chan khong .
1.4.2. Téc dp Gm
Toc d0 am phu thudc vao tinh dan hoéi va khoi lugng riéng, nhié¢t do cia moi truong .
Vrén > Vl(’)ng > thl’

2. Nhirng dac trung vat li caa am

2.1. TAn s6 4m
La mot trong nhitng dac trung 1i vat quan trong nhat ctia am.

2.2. Cwong do am va mirc cwong do am

Cuong do am (1) : Cudng do am tai mot diém 1a dai luong do bang lwong ning
lwong ma séng am tai qua mot don vi dién tich dat tai diém dé ,vudng goc véi phuong
truyén song trong mot don vi thoi gian. Pon vi | (W/m?)

|
Mirc cudng d6 am (L ): |-=|g|—
0
lo = 1012 W/m? cuong d6 4m chuén c¢6 £ = 1000 Hz

I
L(dB) :10Ig|— dB (Decibel )
0
2.3. Am co ban va hoa am
Khi nhac cu phat mot am c6 tan s6 fo (am co ban) thi cing dong thoi phat ra cac am
c6 tan s6 2fo; 3fo; 4fo . . . Cac hoa &m (¢6 cudng d khac nhau )
Tap hop cac hoa am tao thanh pho ctia nhac am.
Tong hop do thi dao dong cua cac hoa ém goi 1a do thi dao dong ctia nhac am do.
Vay: Dac trung vat li thtr ba cua am 1a do thi dao dong ctia am do.
Cau héi va bai tap
24.1. M6t 14 thép dao dong véi chu ki 80ms. Tinh &m do no6 phat ra c6 nghe dugc khong ?
24.2. Hai am c6 muc cuong do am chénh 1éch nhau 1a 40 dB. Ti $6 cuong do la bao
nhiéu ?
24.3. Mtrc cuong do am tai vi tri cach loa 1 m 1a 50 dB. M&t nguoi xuét phat tir loa, di ra
xa no thay: khi cach loa 100 m thi khong con nghe dugc am do loa do phat ra nira. Lay
cuong d6 am chuan 1a I, = 10 12 W/m?. Coi séng 4m do loa d6 phat ra 13 séng cau. Xac
dinh ngudng nghe cua nguoi nay.

[
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Bai 25 PAC TRUNG SINH Li CUA AM

1. Do cao
D0 cao cia am 1a mot dac trung sinh 1i cia &m ga"m lién véi tan s am.
2. Do to
La dic trung sinh 1i ctia 4m gan lién voi dic trung vat i mic cudng do am.
Do to ciia am khong trung voi cuong do am.
Do to ciia am khong nhirng phu thude cudong dd Am ma con phu thudc tan s6 am.

3. Am sic
La mot dac tinh sinh 1i cia am ,gi0p ta phan bi¢t am do cac ngudén am khac nhau phat
ra. Am sac co lién quan mat thiét vdi do thi dao dong am.

Cau héi va bai tap
25.1. Néu d0 cao cua am la gi ? N6 ¢6 lién quan dén dac trung vat li nao ctiia am.

25.2. Am sac 1a gi ? d§ to cia am c6 lién quan dén ddc trung vat li nao ctia &m ?

39



PHU LUC

I"ﬁ“'-L"l' TU TROMNG

1. Cac bji - woc thap phéan cia don vi do lwong chinh thirc thugc hé don vi Sl

S6 Poc | Kihiéu
10* téra- T
10° giga- G
10° méga- M
10° kil6- k
10° hécto- h
10t déca- da
10 dexi- d
2. Bang mau tu Hy Lap
A o Alpha N
B B Beta O
X x Chi IT
A S Delta O
E ¢ Epsilon P
d o¢o Phi )
r Gamma T
H n Eta Y
I 1 lota Q
K «x Kappa =
A A Lambda Y
M Muy Z

S6 Poc | Kihiéu

107 xenti- C
10°° mili- m
10°° micro- M
10°° nand- n
107 pico- P
10°*° femto- f
107 atto- a

% Nuy

o Omicron

T Pi

039 Theta

p Rho

GG Sigma

T Tau

L Upsilon

O ® Omega

1 Xi

\ Psi

¢ Zeta
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PHAN PHOI CHUONG TRINH

Thaoi gian (gio)
S6 TT Tén cac bai trong hoc phan Tong Ly Bai Kiém
so thuyet tap tra
Chuwong I: Tir truong 11 7 4 0
1 Bai 1: Tu truong 2 2
2 Bai 2: Lyc tir - Cam tng dién tr 1 1
3 Bai tap 1 1
4 Bai 3: Tu truong cua dong dién 2 2
chay trong cac day dan c6 hinh
dang dac biét
5 Bai tap 2 2
6 Bai 4: Luc Lorentz 2 2
7 Bai tap 1 1
Chuong II: Cam trng di€n tir 7 4 2 1
8 Bai 5: Tu thong — Cam ung dién 2 2
tur
9 Bai 6: Suat dién dong cam tng 1 1
10 Bai tap 1 1
11 Bai 7: Ty cam 1 1
12 Bai tap 1 1
13 Kiém tra chuong I, II 1 1
Chuong I11I: Khuc xa anh sang 5 3 2 0
14 Bai 8: Khuc xa anh sdng 2 2
15 Bai tap 1 1
16 Bai 9: Phan xa toan phan 1 1
17 Bai tap 1 1
Chuwong IV Mit — Cac dung cu 15 7 7 1
guang
18 Bai 10: Ling kinh 1 1
19 Bai tap 1 1
20 Bai 11: Thau kinh mong 2 2
21 Bai tap 2 2
22 Bai 12: Mit 1 1
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23 Bai tap 1 1
24 Bai 13: Kinh lip 1 1
25 Bai tap 1 1
26 Bai 14: Kinh hién vi 1 1
27 Bai tap 1 1
28 Bai 15: Kinh thién van 1 1
29 Bai tap 1 1
30 Kiém tra chuong IV 1 1
Chwong V: Dao dong co 12 5 6 1
31 Bai 16: Dao dong diéu hoa 1 1
32 Bai tap 1 1
33 Bai 17: Con lic 16 xo 1 1
34 Bai tap 1 1
35 Bai 18: Con ldc don 1 1
36 Bai tap 1 1
37 Bai 19: Dao dong tit din — Dao 1 1
dong cudng bilrc
38 Bai 20: Tong hop hai dao dong 1 1
diéu hoa cung phuong cung tan
s0 - Phuong phap gian do Fre-
nen
39 Bai tap 3 3
40 Kiém tra chuong I1I, IV, V 1
Chuwong VI: Song co va song 6 6 0 0
am
41 Bai 21: Song co va sy truyén 2 2
song co
42 Bai 22: Giao thoa song 1 1
43 Bai 23: Séng dung 1 1
44 Bai 24: Pic trung vat li ctia &m 1 1
45 Bai 25: Pac trung sinh li ciia am 1 1
46 On thi két thiic hoc phin 4 0 4 0
TONG CONG 60 36 21
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MUC LUC

Chuong I. TU TRUONG ..o e eeeeeeee e ses s es s sanasnanen 1
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