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~ Chu dé: SONG CO' — GIAO THOA SONG

BN 7hi nghiém

Mot thanh thép méng, dan hoi mot dau kep chat, dau kia gan mot mii nhon
goi la can rung. Bén dwéi co chau nwéc rong.

Vay dao déng tai O dwoc truyen qua nwéc té¢i M. Ta ndi da cd séng

trén mat nwéc va O |1a nguon.



| Chu dé: SONG CO — GIAO THOA SONG
B SONG CO

W1 binh nghia

Song co la dao dong co’
lan truyén trong

mot mOI trrong.

| cHuY

Séng nwéc truyén theo moi phwong trén mat nwéc véi cling toc dé v.



1<% ].oe;  Chu dé: SONG CO — GIAO THOA SONG
B SONG CO

k3 Phén loai song co

AV

ATRTAT

Song ngang

Phwrong dao dong vudéng goc phirong truyén song

Song ngang c6 phwong dao dong cua cac phan twr moi treeo'ng vuong goc

véi phwong truyén séng.

! cHuY

S6ng ngang chi truyén dwoc trong chat ran, trong treong hop déc biét
song ngang truyen tren mat nwoec.
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SOong doc

Phwrong dao dong trung vdi phuong ttuyén song

Song doc c¢6 phwong dao dong cua cac phan twr moi trieong trung voéi
phwong truyén song.

CHU Y
» SOng doc truyen dwoc trong chat khi, 1dng, ran.

» SOng co’ khéng truyén dwoc trong chan khéng.



| Chu dé: SONG CO — GIAO THOA SONG
B SONG CO

N Cic dic trung cua moét song hinh sin

Sw truyén song co: nh& lwc lién két giira cac phan tr trong moi trwéng

- phan tir canh nguon sé giao déng nhwng tré pha.




| Chu dé: SONG CO — GIAO THOA SONG
B SONG CO

W Cic dic trung cua mot song hinh sin

Dung moét soi day dai, mém, cing ngang, dau Q co dinh, dau P gan vao can rung.

P[—It:() Q

a) Ta thay sau thoi gian mét chu ky (7)

dao dong cua P. Dao dong tai P da
truyén den P, cach P mét doan:

PP, = A= vT va P, dao dong hoan toan
giong P. Dao déng ttr P, tiep tuc lan xa

hon, ta dwo'c mot song hinh sin.
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N Cic dic trung cua moét song hinh sin
a) Bien do song
La bién doé dao déong cua cac phan tir vat chat cia mai trwéng
c6 séng truyén qua.

u
A

. T




| Chu dé: SONG CO — GIAO THOA SONG
Bl SONG CO

W Cic dic trung cua mot song hinh sin
b) Chu ky, tan so séng

Chu ky T la chu ky dao ddng cua cac phan tir vat chat ciia méi trwdng co song
truyen qua va bang chu ky ciia nguon (khdong doi khi truyén qua cac méi trwéng).

AL A

Tan so f 1a dai lwong nghich dao cua chu ky (khéng doi khi truyén qua cac méi trwdng).

f=2

T



| Chu dé: SONG CO — GIAO THOA SONG
B SONG CO

N Cic dic trung cua moét song hinh sin

c) Toc dd truyen séng (V)

La toc do lan truyén dao dong
trong moi trwrong.

Trong mot moi trrong

v khéng doi.
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B SONG CO

N Cic dic trung cua moét song hinh sin

d) Bwoc song (A)

La quing dwdng séng truyén trong trong mét chu ky. Hai phan tir cach nhau
mot bwéc séng thi dao déng dong pha (cling pha).
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B SONG CO

W Cic dic trung cua mot song hinh sin

e) Nang lwong song

La ndng lwong dao ddéng cuia cac phan tir moi trwdng c6 sdng truyén qua.




-3 Phuong trinh truyén song O M X

- Phwong trinh séng tai nguon O la: u_ = Acos(wt)

) : d
- Goi At 1a théi gian song truyén tir O den M: At = %

- Dao dong tai M luon muon hon dao dong tai O moét khoang At.

- Dao déng tai M vao thoi diém t giong dao ddng tai O vao thoi diem t, =t - At

- Phwong trinh dao dong tai M la: u,, = Acos w(t - At)

2 d t
- Thay At =9;a)=—7t vaio A =v.T = U, =Acosa(t-—)=Acos2xn(=-
v T V T

d
)

t d
= U, =ACOSZ11;(_F—X) hay LINERAYAeLI( —273%)




®|<% ..., Chadé: SONG CO — GIAO THOA SONG
B SONG CO

-3 Phuong trinh truyén séng

u, = Acos (2nrft )

u, = Acos| 2rnft + —d, u,, = Acos| 2rnft - —d,

Phwong trinh song tai M cho thay séng c6 tinh tuan hoan theo théi gian

va khong gian.
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% u, = Acos(at) u,, = Acos(mt —211:)
¥} Phuong trinh truyén song Q/ M X
A la Ap =212
) Do léch pha p=cn-
» Nhirng diem trén phwong truyén song dao déng cung pha v&i nhau khi:
Ap =K2m :2n%=k2n —4d =kA (k nguyén)

» Nhirng diem trén phwong truyén song dao déng ngwoc pha vé&i nhau khi:

d A
d = (2K "'1)5 (k nguyén)

Ap=02K+)n = ZRE =2k +D)n =
» Nhirng diém trén phwong truyén song dao déng vudng pha v&i nhau khi:

T d y)
Ap=—+Kn =22nr—=—+Kk d =02k +1)= A
E 2 . nxl 2 R UL




~ Chu dé: SONG CO' — GIAO THOA SONG

Mot soi day cao su cang thang rat dai dau A dao déng dieéu hoa
theo phwong trinh: U =2cos(2nt)

a) Tinh bwéc sdng truyén trén day, biet toc dé song truyén trén day l1a 2 m/s.

b) Viet phwong trinh dao déng tai hai diém M, N trén day cach A lan lwot 2 m, 3 m.
So sanh pha dao dong tai M, N véi pha dao dong tai A.

c) Hai diem B, C trén day cach nhau x = 0,5 m c6 hiéu s6 pha la bao nhiéu?
Néu tai B co ly dé 2 cm thi dao ddng tai C co ly dé 1a bao nhiéu?

o=2n=2F 5T-1 5 4=vT=2m

t X
b)u, = Acos 2n(_|7—7“") = 2CO0S 271:(%—%) = 2cos(2nt -27w) = u,, =2cos(2nt) cm

it X
u, = AcCoS 211:(_F — 7'\') = 2CO0S 27t(t1— g) =2cos(2nt -3n) = u, =2cos(2nt -w) cm
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So sanh pha dao dong tai M, N v&i pha dao dong tai A
Apy =0,-0,=0 = A, Mculng pha
A@n = @Pp — @y =T = A, N ngwoc pha

. - b4 TC
c) Hiéu so6 pha gitra hai diem B, C: Ap = znz = Ap = E
Chon dieu kién thich hop dé phwong trinh song tai B 1a
U, =2co0s(2xnt) cm

Thi phwong trinh song tai C la

u. =2COS(27tt—g) cm =2sin(2xwt) cm

Khi ug =2 cm thi cos(2nf) =1 = sin(2nf)=0 = u. =0
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6=) Vidu 2 Mot ngwei quan sat mét chiec phao trén mat bién,
thay n6 nhoé |Ién cao 10 lan trong khoang th&i gian 36 s va do dwoc
khoang céach giira hai dinh séng lan can la 10 m. Tinh toc dé truyeén
sOng trén mat bién.

Thay phao nhé Ién cao 10 lan trong 36 s. Tirc 12 9 chu ky trong 36 s

0T=36s = T=4s
Khoang cach gitra hai dinh séng lan can la bwéc séng

A=10m
10

A=VvT :v:_% :V=Z=2’5 m/s




IR} GIAO THOA SONG
B8 7hi nghiém

Dung cu. Can rung c6 gan hai miii nhon S,,S, (2 ngudn séng) cach nhau vai cm, chau nudc.

N\

Bo thi nghiém veé
song trén mat nwéc

Hinh minh hoa 8.1



| Chua dé: SONG CO —

.
VA.TLY 7 ]
] GIAO THOA SONG

B8 7hi nghiém
Két qua
Trén mat nudc cd nhirng gon sdng 6n dinh hinhE

cac dudng hypebol (gan 16i va gon Iom) va co
titu diémla S, va S,

-~

GIAO THOA SONG

© hocZ4.vn



%[ Cha dé: SONG CO — GIAO THOA SONG
I ] GIAO THOA SONG
EN 7hi nghiém Triét tiéu Tang cuding
Giai thich:

- Trong mién hai song gap nhau :

+ C6 nhirng diém dirng yén do & do hai séng
(ngucc pha) triét tieu nhau hgp thanh duong
hypebol nét dirt (cé bién do bang khong)

+ Co6 nhirng diém dao dong rat manh do & do6 hai
séng (cling pha) ting cu'éng 1an nhau hgp thanh
ducong hypebol nét lién (co bién do I6n nhat).



1<% |..e. Chua dé: SONG CO — GIAO THOA SONG
R ] GIAO THOA SONG
B8 75/ nghiém Triet tieu Tang cudng

v Hién tudgng hai song gap nhau tao nén cac gon
song on dinh goi la hién tuong giao thoa cua

hai song.

v Cac gon song co hinh cac duong hypebol goi la

cac van giao thoa.



¥ |swe:  Chu dé: SONG CO' — GIAO THOA SONG
B ] GIAO THOA SONG
WA Dao déng cua mét diém trong ving giao thoa

- Xét 2 hai nguon song S;, S, co phucong trinh dao dong la: u, =u, = Acoswt = Acos 2_|7_Tt M
®
- Phuong trinh dao dong cua cac phan tu tai M do:
’ : L aut d, A
+ Song tur S, truyén téi : U, = AC0S2m
LY
: ‘ T [t dz\
+ Song tr S, truyéntgi: u,, = ACoS2r
Ay
= Dao dong cua phan tir tai M la tong hop hai dao déng u,, va u,,
Ct d) (t d.) i v d) [t d.)
U, = U, +U,, =Acos2n L [+ Acos 2T 2 |=A|cos2n L |+C0S2m 2
LI T A) L L LY
(T 2 (t d,+d,)

— U,, = 2Acos| —(d, —d, ) |.cos2m
R \K( < Lb T 2N




¥ |swe:  Chu dé: SONG CO' — GIAO THOA SONG
B ] GIAO THOA SONG
2 Y dong cua mot diém trong ving giao thoa

- Xét 2 hai nguon song S;, S, co phucong trinh dao dong la: u, =u, = Acoswt = Acos Z:t
M
= Dao dong cua phan tur tai M la tong hop hai dao dong u,, va u,, )’
( : e 5d +d
= U,, = 2AC0S E(d2 —d, ) |.cos2m —
A J T 2N

Vay: Dao dong cua phan tu tai M la dao dong dieu hoa cung chu ki
véi hai nguon va co bién do dao dong la

(1T 3\
s — A —(d., —d
3 cos\x( , 1))
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ggg; LOP
VA.TLY 7 ]

R ] GIAO THOA SONG n(d, —d,)°
) . _ _ 2 1

WA Dao déng cia mét diém trong ving giao thoa v =4A*® o
b. Vi tri cu’c dai va cu'c tiéu giao thoa Vi tri cuc dai (thir)

0
< Vi tri cuc dai giao thoa: La nhirng diém dao déng véi bién

do cuc dai (A,,,..x = 2A) khi
(n(d, —d,)"

(n(d, —d,)"

(9. ~d,) =1 = COS — +1

il .
—d, —d, =k\ (ke Z)

< Vi tri cuc tiéu giao thoa: la nhirng diém dirng (A, = 0) khi

/n(dz—dl)\ A

Y =0 :>d2—d1:(2k+1)5(keZ)
\ /

COS

COS

Vi tri cuc tiéu (thir)
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-]3 GIAO THOA SONG n(d, —d,)
&3 Dao déng cia mét diém trong ving giao thoa v =22
b. Vi tri cu’c dai va cuc tiéu giao thoa Vi tri cuc dai

< Vi tri cuc dai giao thoa: La nhirng diém dao déng véi bién

do cuc dai (A,,,..x = 2A) khi
(n(d, —d,)"

(w(d, —d )"

d; ) =1 = cOS —_——

o TR ¥
—d, —d, =k\ (ke Z)

< Vi tri cuc tiéu giao thoa: la nhirng diém dirng (A, = 0) khi

A

d, —d,)"
COS w(d, ~d,) =0 =d,-d, =(2k+1)=
A 2

\ /

COS

(keZ)

Vi tri cu'c
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B ] GIAO THOA SONG
K3 Piéu kién giao thoa. Song két hop

v’ Diéu kién dé co giao thoa: Hai ngudn song phai dao dong cung phucong, cung chu ky

(hay tan sd) va c6 hiéu sd pha khong doi theo thdi gian.

d Hai nguon ket hop la hai nguon co: cung tan
s0, cung pha hoac do léch pha khong doi theo

thaoi gian.

 Hai song két hap la hai song do hai nguon
két hap phat ra.
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BAI TAP VAN DUNG

H=) Bai tap 4

vudng goc vé&i soi day, toc dd truyen song trén day 1a 4 m/s. Xét diem M trén day va
cach A 28 cm ngwei ta thay M luon dao dong vuong pha véi A. Tinh bwéc song. Biet
tan s6 dao dong trong khoang tw 22 Hz den 26 Hz.

Mot day dan hoi rat dai, dau A dao ddong véi tan so f theo phwong

Do léch pha gitra AvaM Agp = 211:% ; M dao dong vuong pha voi A nén

A A v v 25
A(D—E'l'kﬂ:} X —(2k ‘|‘1)Z = A —(2k +1)E — —(2k +1)K —(2k +1)7 Hz

Ma 22 Hz < f £ 26 Hz :>22<(2k+1)2—5<26 = 2,58< k £3,14

=k =3=f=25Hz :>/1—f——42050-16c:m



CHUONG i

¥ ~ Chua dé: SONG CO' — GIAO THOA SONG
BAI TAP VAN DUNG

%;> Bai tap 2 Ngwoi ta dung bia g manh xuong dwérng ray xe Itra. Cach noi dé

1090 m, mét nguwdi ap tai xuong dwérng ray nghe thay tieng go truyén qua dwdng ray

va 3 giay sau méi nghe tieng go truyén qua khéng khi. Tinh toc dé truyén am
trong thép dwérng ray, biét toc dé truyén dm trong khdong khi 1a 340 m/s.

Goi s la khoang cach giira hai ngwoi = s = 1090 m

t,, t,: th&i gian séng 4m truyén trong thép dwdng ray va trong khéng khi

ttr noi g6 bua deén tai ngw®i nghe.

V,, V,: toc dd truyén am trong thép dwéng ray va trong khéng khi. v, = 340 m/s.

ta co:
S S
sl 1, -1,'=3S :i-i=3 =>V,=5294m/s

Vi & Vo Vi
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TOM TAT BAI HQC
BE B KHAI NIEM VE SONG CO

Séng co’ la sw lan truyén cta dao déng
trong mot moi trrong.

v v o T D R LI

» Song ngang la song trong do cac
phan tir ciia méi trwdng dao dong
theo phwong vuong goc véi
phwong truyén séng.

» Séng ngang chi truyén trong chat
ran va trén bé mat cua chat Iéng.

» Song doc la séng trong do cac
phan tir cia méi trwérng dao
dong theo phwong song song
véi phwong truyén soéng.

» Séng doc truyén ca trong chat

ran, chat Iéong va chat khi.
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TOM TAT BAI HOC
BF3 CAC PAC TRUNG CUA SONG CO’
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TOM TAT BAI HQC
B3 PHUONG TRINH SONG

Phwong trinh song tai M cho thay song co tinh tuan hoan theo
thoi gian va khong gian.

U, = Acos (2rft)

U, = ACos| 2zit + —-d u,, = Acos| 2rft - —d
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CHUONG i

Giao thoa
song

Chu dé: SONG CO —

i

. X o L
Dieu kien { — — —
Hieu sO pha khong déi theo thei gian ]

GIAO THOA SONG

KN: Hién twong hai song gap nhau
tao nén cac gon song 6n dinh

'Dao d6ng cung phuong, cung tan sé ]

Cuc dai, cuc tiéu trong

pha)

Phuong trinh
giao thoa

© giao thoa (2 nguon cung

| Cuc aai]H d,—d =kA

- - ] =
 (Cuctio){ |, —d =(k+5u\

]

u,, =2Acos

7(d, —d,) Eﬂﬂ[mi _ﬂ'(dj +dﬂj|




