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CHUONG 2: SONG CO' HOC
Chu dé 1: HIEN TUONG SONG CO
1. Song co' — Pinh nghia — Phan loai:
a. Dao dong — Dao dbng tuan hoan:

- S6ng cd la nhitng dao dong cag lan truyén trong moi trudng (ran, 1dng, khi). Séng co
khong lan truyén dudc trong chan khong. Qua trinh truyén song la qua trinh truyén nang
luUong.

- Ban chat cua su truyén song cd chi cé pha dao dong cla cac phéan ti vat chat lan
truyén con cac phan tlr vat chat thi dao ddng xung quanh vi tri can bang cd dinh.

- GOm hai loai:

+ Séng doc:

* La séng trong dd cac phan ti cia moi trudng dao dong theo phuong trung vdi
phudng truyén séng. :

* MOi truGng truyén song doc la chat ran, long, khi va
khong truyén dudc trong chan khong. Vi du: séng am trong khong
khi, ...

+ Séng ngang:

* La séng trong d6 cac phan ti cia moi trudng dao dong
theo phuang vudng goc véi phuang truyén séng.

* MOi truGng truyén song ngang la chat ran, bé mat chat Iong va khdng truyén
dudc trong chan khong. Vi du: séng trén bé mat chat long, séng trén sdi day cao su, ...

- Chiéu dao dong cua phan tr song trén phuang truyén song:

2. Cac dac trung cua mot song hinh sin:

a. Chu ky T (s):

- La chu ky dao dong cia mot phan tir cia moi trudng ;A
cc? song truyén qua va bang chu ky clia ngudn phat ra \'U U
>ong- T s

b. Tan s6 f (Hz):

- La dai lugng nghich dao cua chu ky séng: f = 1/T.

c. Bién do6 song A:

- La bién d6 dao ddng clia mdt phan ti méi trudng & diém dd cd séng truyén qua.

d. TGc do truyén séng v:

- La toc d6 lan truyén dao dong trong moi truéng: v = fA = %

e. Budc séng A:
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- La quang dudng ma song truyén dugc trong mot chu ky va la khoang cach gilra hai
di€ém gan nhau nhét trén phuang truyén sdng ma hai phan tir dao déng cling pha: A = % =
vT.

3. Phuong trinh song:

- Ba diém O, M va N ndm trén cing mét phuong truyén séng. Séng truyén tor M dén N.

+ Phuang trinh truyén song tai N c¢é dang: un = Uocos(wt + ¢ - %).
+ Phudng trinh truyén séng tai O cé dang: uo = 4

Uocos(ot + ¢ + Zanl)

- Nhan xét: 0 4 :

+ Dao ddng tai N tré pha hon dao dong tai M 13 Ag = znd _ 2nd _ ZnHd

A vT \%
ZTEdl ZTEdl ZTCfdl

+ Dao dong tai O sém pha hon dao dong tai M la Ag = — = =

vT v

+ Di€ém nao ndm gan ngudn han thi sém pha han.

+ Khi M, N cling pha => A = 2kn => d = ki (k e Z). C6 thé ndi: khoang céch gilia
hai di€ém M, N 1a mdt s8 nguyén [an budc séng thi M, N dao dong cung pha.

+ Khi M, N ngugc pha => Ap = (2k + 1)r => d = (2k + 1) (k € Z). C6 thé néi:
khoang cach gilra hai diém M, N [a mét s6 1é [an nlra budc séng thi M, N dao déng cling
pha.

+ Khi M, N vubng pha => Ag = (2k + 1)7 =>d = 2k + 1)> (k € 2).

- Truong hdp M, N khéng nam trén cung mot phuang truyén séng. M cach ngudn di, N

cach ngudn da. DO 1éch pha gilra hai diém M, N la: A = M.

4. Tinh chat tuan hoan cua song:

- Tinh tuan hoan theo thdgi gian: Phan t&r méi trudng cd li d6 bién thién tuan hoan theo
thdi gian vai chu ky T.

- Tinh tuan hoan theo khong gian: C cach nhau mét budc song A trén truc x thi dao
ddng tai cac diém lai gidng hét nhau.

Chua dé 2: GIAO THOA SONG CO

1. Binh nghia giao thoa:

- Hién tugng hai séng két hop, khi gdp nhau tai nhitng diém xac dinh, luén luén hodc
tdng cudng nhau (tao thanh cuc dai) hodc lam y&u nhau (tao thanh cuc tiéu) goi 1a su
giao thoa.

- Ngudn két hop la hai ngudn cd cling tan sé va do Iéch pha khéng déi theo thdi gian.

2. Giao thoa song:
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Hai ngu6n song cung pha:
- Phuong trinh séng tong hgp tai M: um = AMCOS(O)t _ “(dz;dﬂ)_

+ VGi bién do: Aw = |2U0cos (@N

* Amax khid, —d; = ki (k € Z): Bién d6 cia séng
giao thoa dat cuc dai tai vi tri co hiéu dudng di bang mot s6 d, d,
nguyén lan budc song.
* Amin khid, —d; = (2k + 1) (k < 2): Bién d6 cia
sdng giao thoa dat cuc tiéu tai vi tri cé hiéu dudng di bang mét sd 1é [an nira budc song.
3. Bai todn xdc dinh s6 cuc dai, cuc tiéu:
a. S8 cuc dai, cuc tiéu trén doan S;S; (trén dudng ndi hai ngudn):
- Néu hai nguon cung pha:

S] SZ

n - l l
+SOCl_J’Cd<’_:lI:—X<k<X.
£_1

nr - N l 1
+ SO cuc tieu: —-—-< k < -
) A 2 A 2

b. SG cuc dai, cuc ti€u trén doan MN bat ky:
- Adw = dam — dim; Adn = dan — din va gid st Adum < Adw.

- Néu hai nguon cung pha: M— 8
+ S0 cuc dai: Adu ¢ g < 2N
A A diy i 05
+ S8 cyc tidu: "M Lok <2N 1 g ;
A 2 A 2
4. Bai toan xdc dinh bién dé giao thoa: 5
- Hai ngu6n cung bién do:
+ Tai vi tri M bat ky: Av = |2U0cos (@1;@2 + n(dz}:dl))|.
+ Tai trung diém cutia SiS2: Am = |2U0cos (%;wz) . M
* Hai ngu6n cung pha: Aw = 2Uo. %
* Hai ngu6n ngugc pha: Aw = 0. Sy ul
* Hai ngudn vudng pha: Au = Uov/2. vl
* Hai ngudn léch pha g: Av = UoV/3. £=S,S,

5. Bai toan duong trung truc:
- Phuong trinh diém M, cung pha véi ngudn: um = 2U0COS(0)t— @) = 2Uocos(mt —
k2n).
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- M dao dong cung pha vdéi hai nguon va gan I nhat, ta cé: MI =

Jor= @) = Joor-)"

- S8 diém dao ddng cung pha vdi ngudn trong doan CI (C 1a diém b&t ky ndm trén

2
dudng trung truc cua hai nguén): i <k< %. Trong do: d = /CI2 + (é) :

- S§ diém dao déng ngudc pha vdi ngudn trong doan NI (N & diém bat ky ndm trén

2
dudng trung truc cua hai nguoén): zik <k + % < %. Trong do: d = fNI2 + (é) .

Chu dé 3: SONG DUNG

1. Song phan xa:
- S6ng phan xa cd cung tan s6 va cung budc séng vdi song tai.
- Néu dau phan xa c6 dinh thi séng phan xa ngudc pha vdi séng téi va cham han song

t&i mot goc =. e
- Néu dau phan xa tu do thi séng phan xa cung pha vdi eee

nhau. L ani e
2. Song dung: ) ; | |
- S6ng dung la trudng hgp dac biét cua giao thoa séng, eeeg
trong do co su giao thoa giifa song téi va séng phan xa. g
- Nhitng diém tai d6 hai séng tdng cudng Ian nhau goi 13 B: Buag sng
bung séng.

- Nhitng diém tai d6 hai song triét tiéu IAn nhau goi 1a ndt séng.
+ Cac bung séng lién ti€p (cac nut lién ti€p) cach nhau %
+ Khoang cach gilra mét bung va mét nut lién ti€p cach nhau %
+ Cac diém trong cung mot bé song thi luén dao déng cling pha vdi nhau.
+ Céc diém bét ky & hai bd song lién ti€p ludn dao déng ngudc pha véi nhau.
+ Bién d0 cuc dai clia cac bung la 2Uo, bé rong cuc dai ciia bung la 4Uo.
+ Thdi gian dé gilra hai [an lién tiép day dudi thdng 13 E
3. Diéu kién dé cé song dung:
a. Song dung trén sgi day co hai dau cb dinh:
- Didu kién dé c6 séng diing: /= kZ = k= (v6i k e N*) => f = k= = kf.

+ Tan s6 thap nhat dé trén day (hai dau c§ dinh) xay ra hién tudng sng ding la: fo

v
21"
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Trung tdm GDNN — GDTX Q.Tan Pha 5
+ Né&u goi f1, f> 1a hai tan s8 lién tiép dé trén day xay ra hién tugng séng dirng thi: fo
= |f1 — f2].
+ Goi f; va f, la hai tin s8 béat ky dé c6 sdng dirng: ;—1 = % (k1, k2 € N*).
2 2
+ S0 bung séng la k; S6 nut song la k + 1.
b. Séng dirng trén sgi day cé mét dau cd dinh va mét dau tu do:
- Diéu kién d€ c6 séng dimg: /= kZ +% = (2k + 1) = m (v6i m = {1,3,5,..}) => f =

m— = mfo.
41

+ Tan s6 thdp nhat dé trén day (mot déu cd dinh va mdt dau tu do) xay ra hién
tugng song ding la: fo = 411
+ Né&u goi f1, f> 1a hai tan sb lién tiép dé trén day xay ra hién tugng séng dirng thi: fo
_|f1-f2
—

+ Goi f, va £, |a hai tan s6 bat ky dé cd song ding: ;—1 = EEE (k1, k2 € N).
2 2

m+1

+ S8 bung soéng bang s nut séng bang —

4. Bién dé cua song dirng:
- Trudng hgp séng dung c6 dau phan xa la dau c6 dinh: A = 2U,cos (2%1 + g)

- Trudng hgp soéng dirng c6 dau phan xa la dau tu do: A= 2U,cos (2%1)

Chu dé 4: SONG AM — NHAC AM

1. Song am:

- S6ng am la nhitng soéng ca hoc truyén trong moi trudng dan hoi (ran, 16ng, khi).

- MGt vat dao dong phat ra am goi la nguén am.

- S6ng am khong truyén dugc trong chan khong.

- Tinh dan h6i ctia moi trudng cang cao thi tdc do am cang I6n, t6c d6 truyén am tang
theo th(r tu khi, 16ng, ran.

- Trong chat khi va chat 16ng sng am la séng doc, con trong chat ran séng am la song
doc hodc séng ngang.

2. Pac trung vat Ii cua am:

a. Tan s6 am:

- Am c6 tan s6 nhd hon 16 Hz thi tai ngui khéng nghe dugc goi 1a séng ha am.

- Am ¢ tan s6 I6n hon 20000 Hz thi tai ngudi cling khong nghe dudc goi la sdng siéu
am.

- Nhitng 4m ma tai c6 thé nghe dudc goi 1d 4m thanh. Am thanh cd tan s6 ndm trong
khoang tir 16 Hz dén 20000 Hz.
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b. CuGng d6 am:

- Cudng do am I (W/m?) la dai lugng do bang lugng ndng lugng ma séng am tai qua
mot don vi dién tich dit tai diém dd, vudng gbc véi phucng truyén sdng trong mot don vi
thai gian.

- Cudng dd &m chudn Ip = 1012 W/m2,

- Am lan truy@n trén mat phing (s6ng phang) hay trong khdng gian (séng cau). Cudng
dd am I tai mot diém cach ngudn R:

+ S6ng phing: I = —.

2mR
P

41R2 =
+ Trong dd: P la cong suat nguén am (W); S la dién tich séng truyén qua (m?).
c. MUrc cudng do am:

- MUc cudng d6 &m tai 1 diém (don vila B): L = Ig( )

I
Iy

+ Song cau: I =

> IaR% = IgR%.

- MUc cudng d6 &m tai 1 diém (don vila dB): L = 10Ig(ll).
- Trong qua trinh tinh toan doi vai:
+ S6ng phéng (dB): La - Ls = 101g () — 101 () = 10lg (i—;‘) = 10lg (E—i)
5na 3 La— L = Ia) = Re
+ Song cau (dB): La — Ls = 10lg (IB) = 20Ig (RA).

+ Trong do: P la cong suat nguon am (W); S la dién tich sdng truyén qua (m?).

3. Pac trung sinh Ii cua am:

a. Do cao:

- L& mdt d3c trung sinh ly cta am gén lién véi tAn s6 &m. Am cd tan s6 cang I6n thi
nghe cang cao, am cé tan s6 cang nho thi nghe cang tram.

b. DO to:

- La mot dac trung sinh ly cia am gan lién véi cudng d6 am va tan sé.

c. Am sic:

- L& mot d&c trung sinh ly ctia @m gén lién véi d6 thi dao déng am. Am sic gilp ta phan
biét am do cac ngu6n khac nhau phat ra.

4. Nhac am:

- Nhac am la cac am c6 tan s6 xac dinh, thudng do nhac cu phat ra.

- Nhac am c6 d6 thi la cac duGng cong tuan hoan.
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