Bai 8: GIAO THOA SONG

I. Hién twgng giao thoa cuia hai séng trén mit nuéc

1. Pinh nghia: Hién tugng giao thoa séng: La sy tong hop ciia 2 hay nhiéu
song két hop trong khong gian, trong d6 c¢6 nhitng chd cb dinh ma bién do
song dugc tang cuong (cuc dai giao thoa) hoac tri¢t tiéu (cuc tiéu giao

thoa).

2. Piéu kién xay ra hién tuong giao thoa

Hai song phai 1a hai song két hop. Hai song két hop 1a hai song

dugc gay ra boi hai ngudn két hop o
0 Dao dong cung phuong, cung tan so.
0 C¢ hiéu s6 pha khong doi theo thoi gian

Hién twong giao thoa la hién twong dac trung cua song.

II. Cuec dai va cuc tiéu M

1. Dao dong ctiia mot diém trong vung giao thoa ds ds

- Phuong trinh dao dong cua hai nguén song két hop: ug =ug, = Acosat

- Xét diém M cach hai ngudn lan luot di, d2 i ) ¢ »

- Phuong trinh song tai M do hai song tir hai nguon truyén toi: St S

U,y =Acos(at —27 %) va u,,, =Acos(wt -2z 1—2)

- Phuong trinh song tong hop tai M: Um = Uim + Uzm

f(d1+d2>]

_2Acos (d —d,)cos[at —

V&i bién d6 dao dong ctia diém M cach hai ngudn lan luot di, d2: Am = 2A|cos( 7Z' d, )|

2. Vi tri cyc dai va cuc tiéu cia giao thoa ( trong truong hop hai nguon song két hop dong pha)

a. Vi tri cdc cue dai giao thoa: Nhitng diém tai
d6 dao dong co bién dé cwe dai 1a nhitng diém
ma hiéu duong di ciia 2 séng tir ngudn truyén tGi
bang mét s6 nguyén lan budc song A

do—d1 = kA (k=0;+1+2;...)

b. Vi tri cdc cwc tiéu giao thoa: Nhimg diém tai
d6 dao dong c6 bién do triét tiéu la nhng diém
ma hi¢u duo’ng di ctia 2 song tir ngudén truyen téi
bang mét sé 1é niva budc song (hoic mét so nira

nguyén lin bude song ). )
m—m:@mn§:m+%n
(k=0;£1+£2;...)

* Cha y: Khoang cach giita hai cwe dai hoic hai cwc tiéu lién tiép trén doan thing ndi hai ngudn két hop

A
Si1S la —
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3. Xac dinh s6 diém cuc dai, cue tiéu trén dwong ndi giira hai ngudn | = S1S2 (Hai nguon dong bé hay

hai nguon dong pha, cing bién do)
a. Piém dao dong cuc dai
d2—d1 = kA (ke2)
(Tap hop 1a cac duong hypebol nét lién va
duong trung truc nbi 2 ngudn, v4i bién do
Amax = 2A)

80 duong hodc so diém hodc so gon loi

SS, . SS:

A A
c6 bao nhieu gia tri nguyén cua k thi ¢ bay
nhiéu duong hoac di€m

b. Piém dao déng cuwc tiéu (khong dao
dong)

m—mzemnga@a

(Tap hop la cac duong hypebol nét dut, vdi bién
d6 Amin = 0)
S6 dwong hodic so diém hoiic so gon lom
_5S o, 1.5S,
A 2 A
¢ bao nhiéu gia tri nguyén cta k thi c6 by
nhiéu duong hoic diém




Bai 1. Trong thi nghiém tao van giao thoa trén mit nudc, hai ngudn dao dong két hop cung pha véi tan s6 50Hz,

tdc do truyén song trén mat nude 1a 0,6m/s.

a) Tim khoang céch giita hai diém dao dong cuc tiéu lién tiép nhau trén duong ndi hai ngudn.

b) Tim khoang céch giita mot diém dao dong cuc dai va mot diém dao dong cuc tiéu lién tiép nhau trén duong
ndi hai nguédn.

Bai 2. Trén mit nude dang cd cic van giao thoa ta dém duoc tat ca 7 dudng chia cac diém dao dong vai bién do
cuc dai. Khoang cach giita hai dinh cua dudng hypecbol nim ngoai cung 1a 3cm. Biét hai ngudn dao dong
cung pha véi tan s6 20Hz. Tim t6c do truyén song.

Bai 3. Trong thi nghiém vé& giao thoa song trén mit chét long. Hai ngudn két hop S,, S, dao dong cung pha voi
chu ki 0,2s, tc do truyén song 1a 20cm/s. DPiém M s& nam trén duong cuc dai hay cuc tiéu khi

a) M lan lugt cach hai ngudn S,, S,nhitng doan la 21 cm va 13 cm
b) M lan lugt cach hai nguén S, , S, nhitng doan 14 32 cm va 14 cm

Bai 4. Thi nghiém giao thoa séng nudc, hai ngudn két hop S1,S; dao dong cing pha vé6i tan sb f=15Hz, toc do
truyén song 13 30cn/s. M 13 diém nam trong viing giao thoa lan luot cach hai ngudén S1,S; nhitng doan 1a 20
cmva 28 cm

a) Hoi diém M dao dong cuc dai hay cuc tiéu?
b) Giita M va dudng trung truc ciia doan thang ndi 2 ngudn c6 bao nhiéu duong cuc dai?

Bai 5. Trong thi nghiém vé giao thoa séng trén mat chat 1ong. Hai ngudn két hop S,, S, dao dong cung pha cach
nhau 10 cm, c6 budce song A =2cm. Tim s6 diém dao dong cuc dai, s6 diém cuc tiéu trén doan S1p.

Bai 6. Hai ngudn séng co O1 va Oz cach nhau 20 cm dao dong theo phuong trinh: u, = u, = 4.cos(407t) cm, lan
truyén trong méi truong véi van toc v = 1,2 m/s. Trén doan thang nbi O; va Oy, tim sd van giao thoa cuc
dai va cuc tiéu gitra hai nguén.

Cau 7. Trong thi nghiém giao thoa séng & mit nuéc, hai ngudn két hop dit tai hai diém A va B dao dong ciing pha

theo phuong thang dirng. S6ng truyén trén mat nudce co budc song 1a 4 cm. Trén doan thang AB khoang cach gitra

hai cuc dai giao thoa lién tiép 1a bao nhiéu?

Cau 8. Trong thi nghiém giao thoa séng, nguoi ta tao ra trén mit nudc hai ngudn séng A, B dao dong véi phuong
trinh u, = u, =5c0s107 t (cm). Toc do truyén séng 20 cm/s. Diém N trén mat nude (véi AN —BN =12cm

) nam trén duong dao dong cuc dai hay cuc tiéu, tha méy, ké tir duong trung truc ciia AB ?



